


N+

YOU CAN
CONVERT
TO STEREO
THE RIGHT WAY
...RIGHT NOW!

YOUR
PRESENT
AMPLIFIER

YOUR
PRESENT

———————JapEAK

L
ER

*Serles B or later

**Slightly higher In the West

Your Bogen dealer is ready now
with complete information on how
to convert your system to

stereo. See him today!

Even 18-year-old Bogen systems
ADAPT EASILY WITH NEW
SINGLE-KNOB VOLUME CONTROL

There’s stereo in your future if you own a Bogen
system (or plan to buy one). In fact, stereo con-
version can be made right now on any Bogen
high-fidelity system made since 1940! Not just
an added second channel, but completely inte-
grated, balanced-sound stereo. You pre-set tone
and volume controls only once, from then on
regulate volume of both channels simultaneously
from a single volume control. That’s the right
way to convert to stereo. Here's how:

YOUR
PRESENT
RECEIVER

YOUR PRESENT B
RECEIVER OR
AMPLIFIER

SPEAKER

:.‘GTHRED TAPME r_‘i_-_r
| i " 1

4

A You can convert to single volume control and easily balance your
=™ system with the Bogen STA1 Stereo Adapter if you own any of
these Bogen or Challenger high-fidelity amplifiers: AC10*, DB10,
DB114, DB125, DB130, PR100, PR100A, PX10, PX15. Simply add the
STA1, your choice of speaker and a DB130, DB125, DB114 or AC10*.

If you own either the Bogen RB115* or the Bogen RB140, you

" can convert with the Bogen STA1 Stereo Adapter and the neces-
sary second-channel components, including a DB130, DB125, DBI114,
or AC10" amplifier.

C If you own any Bogen or Challenger high-fidelity amplifier manu-

* factured since 1940 or a Bogen high-fidelity receiver, you can
convert with the Bogen ST10-A Stereo Adapter-Amplifier and a
second speaker system.

EASY AM-FM STEREO CONVERSION: To receive stereo broad-
casts from simultaneous AM-FM transmission with your present
tuner, add the following Bogen tuners: with any AM tuner, the new
Bogen FM51; with any FM tuner, the new Bogen AM91. With any
Bogen AM-FM tuner or receiver, add either the AM91 or F)M51.

HIGH FIDELITY
...because it sounds better

David Bogen Co., P.O. Box 500, Paramus, New Jersey * A Division of The Siegler Corporation

Manufacturers of High-Fidelity Components, Public Address Equipment and Intercommunication Systems.
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for Ultimate Fidelity

#outstanding hon-
ors bestowed, un-
solicited, by most
recognized testing
organizations,

No matter what your source of music
—FM, your own discs, or tape—you
will enjoy it at its best coming from
Sherwood'scomplete home musiccenter
... most honored of them ail! Sherwood
tuners for example . . .

First to achieve under one microvolt
sensitivity for 20 db FM quieting in-
creases station range to over 100 miles.
Other important features include the
new '‘Feather-Ray” tuning eye, auto-
matic frequency control, flywheel tun-
ing output level control and cathode-
follower output.

Model S-2000 FM-AM Tuner $139.50 net
Model S-3000 FM (only) Tuner $99.50 net

For complete specifications, write Dept. A-7

ELECTRONIC LABORATORIES, INC.
4300 North California Avenue. Chicago. I1linols

The ""complete high fidelity home music center.”

1n New York hear ""Accent on Sound'’ with Skip
Weshner, WBAI-FM, week nights, 9 P.M, In
Los Angeles, KRHM-FM, 10 P. M.

Madal €.2000 FM.AM Tunar €110 KN nat I



now you
can record

your own
stereophonic

ONLY FULLY
STEREOPHONIC
RECORDING AND
PLAYBACK SYSTEM...
AT AN AMAZING

LOW PRICE!
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_Sterecorder

Now, you can actually
record—as well as
playback—stereophonic
sound. The new
STERECORDER
captures all the realism
of the original performance
...then reproduces this
exciting “living sound”
with full dimensional
depth and direction.

STERECORDER goes
beyond high fidelity and
“half-way” stereo units
with only monaural
recording. Hear a
demonstration today !
From the famous name in motion pictures:
Superscope Inc., Audio Electronics Division,
780 Gower St., Hollywood, Calif.

record—as well as
nlavhark—ctarannbanio

AUDIOCLINI
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JOSEPH GIOVANELLI*

Crossover Networks

Q. I have seen very Uttle published infor-
mation concerning crossover nelworks.
Would you supply information so that I
can tackle construction of them? What is
the reason for the use of such networks?
Ray E. Rochrick, East Chicago, Indiana.

A. Research has not yet disclosed the
perfect speaker. A good speaker should be
capable of reproducing the entire audio
trequeney spectrum flat from 20 to 20,000
eps. Distortion other than frequency dis-
crimination should be under 2 per cent
throughout the range. It has been found
that if a speaker reproduces the lows well,
it cannot vibrate rapidly enongh to repro-
duce the highs with sufficient magnitude.
It the size of the speaker is reduced in
order to emable it to vibrate at sufficient
veloeity and amplitude to reproduce the
highs frequencies, the unit will lack low-
frequency output because the speaker can-
not couple to enough air to produce good
low-frequeney radiation. An 8- or 10-inch
model is usually the best compromise.

Most of us dislike compromise and so
we have found it advisable to use more
than one speaker. IBach speaker speeializes
in reproducing a specific portion of the
speetrum. The obvious procedure is to con-
neet all the speakers across the amplifier’s
output, and each will automatically repro-
duee its part of the spectrnm. Division is
automatie, since the speakers eannot repro-
duce each other’s frequencies adequately.
This method of conneetion is a poor one
tor at least three reasons, however:

(1) It is difficult to get good high-fre-
queney response from even a small speaker
unless all moviug parts are extremely light.
Therefore, many such uuits (tweeters) are
structurally weak. If frequencies Dbelow
those for which the unit was designed are
allowed to enter it, their amplitude would
be too great, the elastic limit of the mecha-
nism would be exceeded, and of course, it
would be destroyed. Even if the undesired
frequencies did not ruin the mechanism, the
output at these frequencies would be dis-
torted because of the non-linear mode of
vibration which the coume produces when
confronted with frequencies which are be-
yond its capabilities.

(2) The low-frequeney radiator (woofer)
may have resonances in its upper register
which are unpleasant. Therefore, it is best
to restriet the range of this speaker so
that the speaker will not be excited by
energy at its resonant point.

(3) Tach speaker placed across the line
lowers the impedance presented to the am-
plifier. When each speaker is assigned a
definite portion of the spectrum, this effect
is minimized.

It is obvious now that we must divide
the speetrum for use with specialized
speakers. This division is accomplished
through the use of cireuits known as cross-
over networks, or frequency dividing net-
works, The diseussion and cireuits following

iillustrate the manner by which these net-

works accomplish their purpose. Notice that
there is no sharp cutoff or transition at the
point where one speaker takes over from the
other, High-Q, sharp-cutoff filters would in-
troduce ringing at each transition point, or

* 3420 Newkirk Awe., Brooklyn 3, N.Y.

yond 1ts capabilities.
(2) The low-frequeney radiator (woofer)
P e (90 e AR pads

crossover point as it is mosily commonly
termed. 12 db/octave is usually the maxi-
mum gradient of attenuation above or be-
low the crossover point, as the case may be.
Some engineers advocate a more gradual
slope. I personally favor slope between 3 and
6 db/octave. It must be remembered, how-
ever, that, with this gradual volloff frequen-
cies outside the range normally intended
will be present in the various speakers con-
prising the system, and the speakers must
be designed to handle more of these un-
desired frequencies than if they were used
with a network having a higher degree of
attennation.

It sometimes happens that the woofer
used with a particular speaker system is
gnite uniformm in respouse up to, perhaps,
5000 cps, after which the highs roll off
smoothly. There is, in this case, no need
to limit the range the woofer is to handle.
Obviously a tweeter must be used to restore
the highs. It must not, however, operate to
any great extent until 5000 eps is reached,
after which point its output rises as that
of the woofer falls. Figure 1 shows a cir-
cuit which could serve this purpose. €, is

1L
[ 1Y
<y
AMPL TWEETER
=3 db/oct.
WOOFER
Fig. 1

chosen to have a reactance equal to that of
the tweeter at 5000 cps. Below this fre-
quency the capacitor has a reactance which
is greater than that of the tweeter so more
of the voltage is lost across the capacitor
than is developed across the tweeter. As the
frequency decreases, less and less power is
available to the tweeter, since the reactance
of the capacitor becomes larger and larger
in ecomparison with that of the tweeter. As
the frequency decreases, the tweeter is
gradually isolated from the line. It there-
fore does not load the cirecuit when not
in use.

Suppose the composition of the tweeter
were such that, with the attenuation of-

1L
L1}
G
AMPL Ly TWEETER
~b6db/oct.
WOOFER
Fig. 2
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of the capacitor becomes larger and larger
in comparison with that of the tweeter., As
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rldseﬁ gt the ct\éners of Garrard —
world's finest record playing

‘and other discriminating 1Etenars
interested in high fidelity.

Subject:
Your new records

— Monaural and Stereo —

played on the Garrard ...
Changer = Transcription Turntable » Manual Player

What records?
Any records . . . stereo or monaural.

How do they sound?
Uniformly excellent—on any Garrard Player.

Rumble (lateral and vertical), wow and flutter are
inaudible, since motors and drives are entirely Garrard
built; with pulleys coneentric to .0001 of an inch; and
rotors dynamieally balanced to the remarkable accu:
racy of 0008 in/ozs. These characteristics, developed
originally by Garrard to insure proper performance of
very low gain magnetic cartridges, have now been even
further refined, and make any Garrard an ideal
stereo player.

Which Garrard model?
Any Garrard Record Player or Changer.

They all come wired and ready now for stereo and
monaural cartridges. .. (Older Garrard models al-
ready have the triple pronged plug-in heads to facili-
tate rewiring.) And Garrard changers have been
tested and enthusiastically endorsed by the leading
stereo cartridge manufacturers.

Transcription Turntable or Automatic Changer?
As long as it's a Garrard—this depends enlirely

on your preference your budget, and your con-
venience.

Garrard builds all t) pes . . . automatic changers, tran-
scription turntables and manual players. .. all to the
identical standards of quality in design, engineering
and performance: Every Garrard is a high fidelity
instrument; every Garrard automatic changer is a
single record player as well. For this reason, it is a
fact that most people, even the most critical, prefer
the Garrard changer to any transcription turntable.

Considering the exciting (but sometimes confusing) develop-
ments now taking place in records and playing equipment, we
repeat the Garrard policy:

Garrard models change. Garrard ideals do not. Meaningful new
features are added. Time-proven features are carefully re-
tained. Gadgets, for the sake of gadgetry, are sternly rejected,
The all-important fact to remember is that thirty-five years of
experience in designing, testing, and building fine record play-
ers, make possible the present Garrard models,

Standard

Garrard Tone Arm
with Stereo Cartridge
(underside view
through a
translucent record)

There's a Garrard for every high fidelity system.
Fu!l’y wired for Monaural and S:erso records.

GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y.

Garrard automatic chan

;v
le record player as well. For this reason, it is a

New Campurutor Gulda—FIiE

Garrard Sates Garﬁmatmn. Dopt. (1G-15,
o == Port Washington, New York
L Lk Please send your new émtaﬁor
A guide which compares all Garrard
players and their advanced features.
RC98 RC88 RC121/IL 301 TPA/10 Model T/AL
Hupor Deluxe Intermix T ! T I ptd, M’lnllli
Changer Changer Changer Turntshls Tohe Arm. Player
$67.50 $54.50 $42.50 $89.00 $24.50 $32.50
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For over thirty years Bakers have
been making quality speakers for
the disecriminating British audio-
phile. These speakers are so out-
standingly superior that they have
long been known as “the best of
the British spealkers.”

Mister,
you’re
lucky . . .

for the new
Bakers Ultra
12, full-fre-
uency range,
127 speaker is
now available
in America for
the first time.

v

A loudspeaker cannot be any better than
what i8 put into it. The Bakers Ultra 12 is
the best, not because of claims, but because
design, parts, materials, and care in construc-
tion make it so. So look at the ‘specs.” ¥Fre-
quency range ... 20 to 25,000 cycles, 20 cycle
cone resonance. Flux density ... 18,000 gauss;
190,000 maxwells. High compliant, plastic
foam, cone suspension. Non-resonant, cast,
open, aluminum frame. Light, sensltive alu-
minum voice eoil and former. Fully tropieni-
ized. Hand assembled. Extra powerful Alco-
max III cncased in red cellulose. Dust, rust,
and damp proofed. Exponentinl, bakelized
apex, cone. Power 20 watts plus. Volce
coif impedance ... 15 ohms. A full spread of
20 to 25,000 cycles without distortional cross-
over networks. Ingenious design and the use
of new materials, processes, and techniques
now make crossovers unnecessary. Acoustle,
impedance and efficiency mismatch; “disem-
bodied highs;” and other undesirable charac-
teristics of crossovers, are thus eliminated.

This combination of features, which cannot
be found in any other speaker, makes the
Balkers Ultra 12, unquestionably, the finest
reproducer today. And the price .. . a mereé
$85.00 . . . for the best.

If you want a speaker that is far superior to
anything now available, insist on a dealer
demonstration. You will be amazed at its
smoothness, definition, cleanness, naturaluness

. a certain “something” that you have
never heard before. Xucky owners say,
“Mister, this is it.”” The “specs” tell you
why.

Write for literature . . .
and become sound happy.

BRADFORD AUDIO CORP.

Sole distributors for the United States
27 East 38th Street
New York City 16, N. Y. OX 7-0523
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bodied highs;” and other undesirable charac-
teristics of crossovers, are thus eliminated.

Fig. 3
i Vi 2
[AY
Q2
AMPL Ly TWEETER
L
WOOFER

fered by this simple network, the low fre-
quencies were great enough to cause tweeter
damage. The circuit shown in Fig. 2 can
be used to cause a more rapid attenuation
of the lows. This circuit is similar to that
of Fig. 1, but has a shunted induetance.
C, funections as before, but its value should
be decreased to 0.707 times the value as
calenlated above.

L, is designed to have a reactance at
the cerossover frequenecy which is equal to
1.414 times the reactance of the tweeter at

IL
LY
C2 !
AMPL Ly TWEETER
L2
WOOFER
I C2

Fig. 4

the crossover point. As the frequency de-
creases, the reactance of L, inereases. This
results in the total reactance to the capaci-
tor being less than it would without the
inductance across the tweeter, with the re-
sult that the voltage division between ea-
pacitor and tweeter is greater than the
attenuation offered by the circuit of Fig. 1.

Suppose now that we have found it neces-
sary to attenuate the high-frequeney sig-
nals feeding the woofer. We still wish to
attenuate the lows fed to the tweeter a
before. The cirenit of Fig. 3 could be used.
Notice the similarity between Figs. 1 and

3. (Consider the tweeter hookup in Fig. 1,
and the woofer hookup shown in IFig. 3.)
In Fig. 3, L, is in series with the woofer,
whereas in Fig. 1 C, is in series with the
tweeter. I, is designed to equal the re-
actance of the woofer at the erossover fre-
quency. As the frequency rises ahove this
point, the reactance rises higher than that
of the woofer, and again a voltage divider
is formed. Less and less signal is available
to the woofer as the frequency inercases.
As the tweeter takes over, the woofer is
gradually removed from the circuit, “un-
loading” the line except for the tweeter. In
all of the preceding circuits, the imped-
ance across the line varies somewhat.

A cireuit known as a constant-imped-
ance network is shown in Fig. 4. This cir-
cuit attenuates the response of the woofer
still further. Notice that the circuit for the
woofer branch of the network is similar
to that of the tweecter branch. Of course,
the roles of the capacitors and induetances
are reversed, since they behave oppositely
with regard to frequency attenuation. This
cirenit is the standard parallel confignra-
tion of a constant-impedance two-way
crossover network, and the impedance pre-
sented to the amplifier is essentially con-
stant throughout the entire audio range.
Values are as follows: L,=1414%XR,/2nf
and C,=.707/2nf R, where R, is the imped-
ance of the speakers (and the outpnt trans-
former tap) and f is the crossover fre-
queney. Note that both inductances are of’
the same value and both capacitors are the-
same.

In many instances, it is desirable to add
a third speaker to the system. The fre-
quency range covered by the woofer is re-
dueed to perhaps 250 eps. The third speaker
covers the gap from 250 to 5000 cps, and
is therefore known as the midrange speaker.
Figure 5 shows the complete circuitry for
a crossover network which ean be used with
a three-way speaker system. L, and C, are
conneeted as in Fig. 4, and supply signal
to the woofer. Also across the line from
the amplifier are C; and L;. Signals for the
two remaining speakers are taken across
L, C, is designed to attenuate all signals.
below 250 eps, as is L;. From L, we use
another crossover eirenit similar to that of”
Fig. 4. The remainder of Iig. 5 is, there-
fore, a two-way metwork. The midrange
speaker can be considered to be the woofer,.
and the tweeter to be itself. Sinee attenua-
tion below 250 cps has already been accom-
plished by L; and C,, it is necessary only
to attenuate frequencies above 5000 cps
from appearing in the midrange speaker,.

(Continued on page 45)

IL
1
4 TWEETER i
1¢ EITR |
L3 T a3 MIDRANGE |
AMPLIFIER i
A 1LR 3
=i
TC2 WOOFER .
Fig. 5
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Notice the similarity between Figs. 1 and
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distortion. NARTB playback
many pleasant listening hou

stereo
tape deck kit

HEATHKIT

mopeL TR0 514393

Enjoy the wonder of Stereophonic sound in
your own home! Precision engineered for fine per-
formance, this tape deck provides monaural-record /play-

back and stereo playback. Tape mechanism is supplied complete. You build only the
preamplifier. Features include two printed circuit boards—low noise EF-86 tubes in
input stages—mic and hi-level inputs—push-pull bias-erase oscillator for lowest noise
level—two cathode follower outputs, one for each stereo channel—output switch for
instantaneous monitoring from tape while recording. VU meter and pause control for
editing. Tape speeds 3% and 7)41PS. Frequency response ==2 db 40-12,000 CPS at 7%
IPS. Wow and flutter less than .3%. Signal-to-noise 55 db at less than 19 total harmonic

equalization. Make your own high quality recordings for
rs.

DELUXE AM-FM
TUNER KIT

HEATHKIT
MODEL PT-1 $8995
Here is a deluxe combination
AM-FM tuner with all the ad-
vanced design features required
by the critical listener. |deal for
stereo applications since AM
and FM circuits are separate and
individually tuned. The 16-tube
tuner uses three circuit boards
for easy assembly. Prewired and
prealigned FM front end. AFC
with on/off switch—flywheel
tuning and tuning meter.

stereo equipment
cabinet kit

CENTER SECTION MODEL SE-1 $1499°

95
SPEAKER WING MODEL SCAL or R 53995 ea.

Beautifully designed, this stereo equipment cabinet has
ample room provided for an AM-FM tuner—tape deck
— preamplifier — amplifiers — record changer — rec-
ord storage and speakers. Constructed of %” solid-
core Philippine mahogany or select birch plywood,
beautifully grained. Top has shaped edge and sliding
top panel. Sliding doors for front access. Mounting
panels are supplied cut to fit Heathkit units with extra
blank panels for mounting your own equipment. Easy-
to-assemble, all parts are precut and predrilled. In-
cludes all hardware, glue, legs, etc. and detailed in-
struction manual. Speaker wings and center unit can
be purchased separately if desired. Overall dimensions
with wings 82" W. x 37" H. x 20" D, Send for free details.

STEREO PRE-
AMPLIFIER KIT

HEATHKIT 95
MODEL SP-2 556

This unique two-channel con-
trol center provides all controls
necessary in stereo applications.
Building block design lets you
buy basic single channel now
and add second snap-in channel
later for stereo without rewiring.
12 inputs each with level con-
trol—NARTB tape equalization
—6 dual concentric controls in-
cluding loudness controls—
built-in power supply.

M‘\"Iﬁ:_

55 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL W-7m 35495
First time ever offered—a 55-
watt basic hi-fi amplifier for $1
per watt, Features EL-34 push-
pull output tubes. Frequency re-
sponse 20 CPS to 20 KC with
less than 2% harmonic distor-
tion at full output throughout this
range. Input level control and
"on-off'" switch provided on
front panel. Unity or maximum
damping factors for all 4, 8 or 16
ohm speakers.

12 WATT HI-F1
AMPLIFIER KIT

HEATHKIT
MODEL UA-1 32195
Ideal for stereo applications, this
12-watt power package repre-
sents an outstanding dollar
value. Uses 6BQ5/EL84 push-
pull output tubes. Less than 2%
total harmonic distortion
throughout the entire audio
range (20 to 20,000 CPS) at full
12-watt output. Designed for use
with preamplifier models WA-
P2 or SP-1. Taps for 4, 8 and 16
ohm speakers.

For complete information on above kits—Send for FREE FLYER.

s
HEATH COMPANY °* = SubsidlaryB:wlf:/B\aystrom, inc. * Benton Harbor 25, Mich.
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easy-to-build

high quality

LOOk ... how simply you can

assemble your very own high fidelity

system! Fun-filled hours of shared
pleasure, and an everlasting sense
of personal accomplishment are
just a few of the rewards. Heathkits

cost you only HALF as much as
ordinary equipment and the quality

is unexcelled. Let us show you

how easy it really is!

{y/f Install a.001 ufddisc condenser from socket
B7 (NS) to ground lug Bll (NS). Cut the
leads so that they are just long enough to

reachanddreass the condenaer close to chas-

8is, over the wires already present.

1 ) Connect a 470 KN resistor (yellow-violet- /&
yellow) from socket B7 (S) (2) to B8 (NS). /
Mount as cloge to the sccket ag pogsible. /

Step-by-Step
Assembly
Instructions . . .
Read the step . ..
perform the operation

... and check it off—

it's just that simple!
These plainly-worded,
easy-to-follow steps

cover every assembly
operafion.

Easy-to-follow
Pictorial
Diagrams . . .
Detailed pictorial
diagrams in your Heathkit
construction manual
show where each and
every wire and part is

to be placed.

Learn-by-doing
Experience

For All Ages . . .
Kit construction is not
oniy fun—but it is
educational too! You
learn about radio,
electronic parts and
circuits as you build
your own equipment.

Top Quality
Name-Brand
Components
Used in All Kits ...
Electronic components
used in Heathkits come
from well-known manu-
facturers with established
reputations. Your
assurance of long life
and trouble-free service.

HEATHKIT

bookshelf 12-watt

MODEL EA-2

amplifier kit

V)
~J
©
%)}

There are many reasons why this attractive amplifier is a tre-
mendous doliar value. You get many extras not expected at this
price level. Rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus "*modern'' styling, mak-
ing it suitable for use in the open, on a bookcase, or end table.
Look at the features offered by the model EA-2: full range fre-
quency response (20—20,000 CPS £ 1 db) with less than 1%
distortion over this range at full 12 watt output—its own built-in
preamplifier with provision for three separate inputs, mag
phono, crystal phono, and tuner—RIAA equalization—separate
bass and treble tone controls—special hum control—and it's
easy-to-build. Complete instructions and pictorial diagrams
show where every part goes. Cabinet shell has smooth leather
texture in black with inlaid gold design. Front panel features
brushed gold trim and buff knobs with gold inserts. For a real
sound thrill the EA-2 will more than meet your expectations.
Shpg. Wt. 15 Ibs.

TIME PAYMENTS AVAILABLE
ON ALL HEATHKITS
WRITE FOR FULL DETAILS
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chairside enclosure kit
This beautiful equipment enclosure will

”Ew make your hi-fi system as attractive as any

factory-built professionally-finished unit. Smartly designed for maxi-
mum flexibility and compactness consistent with attractive appear-
ance, this enclosure is intended to house the AM and FM tuners
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the
majority of record changers, which will fit in the space provided.
Adequate space is also provided for any of the Heathkit amplifiers
designed to operate with the WA-P2. During construction the tilt-out
shelf and lift-top lid can be installed on either right or left side as de-
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture-
grade plywood }5” and %;” thick. All parts are precut and predrilled
for easy assembly. Contemporary available in birch or mahogany,
traditional in mahogany only. Beautiful hardware supplied to match
each style. Dimensions are 18” W x 24” H x 354" D. Shpg. Wt. 46 Ibs.

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

Be sure to specify
model you prefer

i
4 J CE-1T Mahogany

TRADITIONAL

$4 95

each

voesssesenenssane

sesseonseeresan

HEATHKIT

high fidelity FM tuner kit

For noise and static free sound reception, this FM tuner is your least
expensive source of high fidelity material. Efficient circuit design
features stablized oscillator circuit to eliminate drift after warm-up
and broadband IF circuits assure full fidelity with high sensitivity. All
tunable components are prealigned so it is ready for operation as soon
as construction is completed. The edge-illuminated slide rule dial is
clearly numbered for easy tuning. Covers complete FM band from
88 to 108 mc. Shpg. Wt. 8 Ibs.

MODEL FM-3A $25.95 (with cabinet)

HEATHKIT

broadband AM tuner kit

This tuner differs from an ordinary AM radio in that it has been de-
signed especially for high fidelity. A special detector is incorporated
and the IF circuits are ''broadbanded'’ for low signal distortion. Sen-
sitivity and selectivity are excellent and quiet performance is assured
by a high signal-to-noise ratio. All tunable components are prealigned
before shipment. Incorporates automatic volume control, two outputs,
and two antenna inputs. An edge-lighted glass slide rule dial allows
easy tuning. Your "best buy’’ in an AM tuner. Shpg. Wt. 9 Ibs.

MODEL BC-1A $25.95 (with cabinet)

HEATHKIT

master control preamplifier kit

Designed as the ‘‘master control” for use with any of the Heathkit
Williamson-type amplifiers, the WA-P2 provides the necessary compen-
sation, tone, and volume controls to properly amplify and condition a
signal before sending it to the amplifier. Extended frequency response of
= 14 db from 15 to 35,000 CPS will do full justice to the finest program
material. Features equalization for LP, RIAA, AES, and early 78 records.
Five switch-selected inputs with separate level controls. Separate bass

and treble controls, and volume control on front panel. Very attractively

pioneer in

“'do-it-yourself"” EL?;,_:\
|

electronics
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I MODEL FM-3A $25.95 (with cabinet) |

a subsidiary of Da strom, Inc.
D St

styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

H_EATH j COMPANY . BENTON HARBOR 25, MICHIGAN

MODEL BC-1A $25.95 (with cabinet)
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HEATHKIT 25-WATT

MODEL W-5M

$5075

To provide you with an amplifier of top-flight performance,
yet at the lowest possible cost, Heath has combined the
latest design techniques with the highest quality materials
to bring you the W-5M. As a critical listener you will thrill
to the near-distortionless reproduction from one of the
most outstanding high fidelity amplifiers available today.
The high peak-power handling capabilities of the W-5M
guarantee you faithful reproduction with any high fidelity
system. The W-5M is a must if you desire quality plus
economy! Note: Heathkit WA-P2 preamplifier recom-
mended. Shpg. Wt. 31 Ibs.

high fidelity amplifier kits

—— "HEATHKIT 70-WATT

MODEL W-6M

$10995

For an amplifier of increased power to keep pace with the
growing capacities of your high fidelity system, Heath
provides you with the Heathkit W-6M. Recognizing that as
loud speaker systems improve and versatility in recordings
approach a dynamic range close to the concert hall itself,
Heath brings to you an amplifier capable of supplying
plenty of reserve power without distortion. If you are look-
ing for a high powered amplifier of outstanding quality,
yet at a price well within your reach, the W-6M is for you!
Note: Heathkit model WA-P2 preamplifier recommended.
Shpg. Wt. 52 Ibs.

HEATHKIT DUAL-CHASSIS
MODEL W3-AM

= | N $4.075

One of the greatest developments in modern hi-fi reproduction was
the advent of the Williamson amplifier circuit. Now Heath offers
you a 20-watt amplifier incorporating all of the advantages of
Williamson circuit simplicity with a quality of performance con-
sidered by many to surpass the original Williamson. Affording you
flexibility in custom installations, the W3-AM power supply and
amplifier stages are on separate chassis allowing them to be
mounted side by side or one above the other as you desire. Here
is a low cost amplifier of ideal versatility, Shpg. Wt. 29 1bs.

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$3975

In his search for the *'perfect'' amplifier. Williamson brought to
the world a now-famous circuit which, after eight years, still ac-
counts for by far the largest percentage of power amplifiers in use
today. Heath brings to you in the W4-AM a 20-watt amplifier in-
corporating all the improvements resulting from this unequalled
background. Thousands of satisfied users of the Heath-
kit Williamson-type amplifiers are amazed by its outstanding per-
formance. For many pleasure-filled hours of listening enjoyment
this Heathkit is hard to beat. Shpg. Wt. 28 Ibs.

10

HEATHKIT

high fidelity
amplifier kit

$3 550

For maximum performance and versatility at the lowest
possible cost the Heathkit model A-9C 20-watt audio
amplifier offers you a tremendous hi-fi value. Whether for
your home installation or public address requirements
this power-packed kit answers every need and contains
many features unusual in instruments of this price range.
The preamplifier, main amplifier and power supply are all
on one chassis providing a very compact and economical
package. A very inexpensive way to start you on the road
to true hi-fi enjoyment. Shpg. Wt. 23 Ibs.

MODEL A-9C

HEATHKIT

electronic
crossover kit

MODEL XO-1

One of the most exciting improvements you can make in
your hi-fi system is the addition of this Heathkit Crossover
model XO-1. This unique kit separates high and low fre-
quencies and feeds them through two amplifiers into
separate speakers. Because of its location ahead of the
main amplifiers, IM distortion and matching problems are
virtually eliminated. Crossover frequencies for each chan-
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz-
ing versatility at a moderate cost. Note: Not for use with
Heathkit Legato Speaker System. Shpg. Wt. 6 Ibs. -
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NEW LOW PRICE!

“LEGATO”

high fidelity speaker system kit

Wrap yourself in a blanket of high fidelity music in its true form. Thrill to
sparkling treble tones, rich, resonant bass chords or the spine-tingling
clash of percussion instruments in this masterpiece of sound reproduc- 3

tion. In the creation of the Legato no stone has been left unturned to bring
you near-perfection in performance and sheer beauty of style. The secret
of the Legato's phenomenal success is its unique balance of sound. The
careful phasing of high and low frequency drivers takes you on a melodic
toboggan ride from the heights of 20,000 CPS into the low 20's without the
slightest bump or fade along the way. The elegant simplicity of style will
complement your furnishings in any part of the home. No electronic know-
how, no woodworking experience required for construction. Just follow
clearly illustrated step-by-step instructions. We are proud to present the
Legato—we know you will be proud to own itl Shpg. Wt. 195 Ibs.

sseasssascessrsoeh

MODEL HH-1-C A
(imported white birch) £
MODEL HH-1-CM g
(African mahogany) '

cvesesasan
.

HEATHKIT HEATHKIT

BASIC RANGE RANGE EXTENDING

’ high fidelity speaker system kits

Designed to supply very high and
very low frequencies to fill out the
response of the basic (SS-1)
speaker, this speaker system ex-
tends the range of your listening
pleasure to practically the entire

MSSEZEL $3995 A truly outstanding performer for its

size, the Heathkit model SS-2 provides
you with an excellent basic high fidelity speaker system. The
use of an 8” mid-range woofer and a high frequency speaker
with flared horn enclosed in an especially designed cabinet
allows you to enjoy a quality instrument at a very low cost.

1255 29 9°s

Can be used with the Heathkit ‘'range extending'' (SS-1B)
speaker system. Easily assembled cabinet is made of veneer-
surfaced furniture-grade }4” plywood. Impedance 16 ohms.

range of the audio scale. Giving the appearance of a single
piece of furniture the two speakers together provide a su-
perbly integrated four speaker system. Impedance 16 ohms.

Shpg. Wt 25 Ibs. Shpg. Wt. 80 Ibs.

COMPANY . BENTON HARBOR 25, MICHIGAN

Free Catalog!

o
pioneer in B ej/\s,bsidiary of Daystrom, Inc.
: ’ “do-it-yourseif" I
Don't deprive yourself of 7! F [] Please send the Free HEATHKIT catalog.
the thrill of high fidelity or electronics .
the pleasure of building [J Enclosed is 25¢ for the New HI-FI book.
your own equipment any
longer. QOur free catalog name
lists our entire fine of kits
with complete schematics address
and specifications. T
Send for it today! ‘,_,_=,_‘ city & state
Cesesrssescesassss st es s s s s s . ALSO SEND THE FOLLOWING KITS:
NEW! "DOWN-TO-EARTH"’ QUANTITY ITEM MODEL NO. PRICE
HIGH FIDELITY BOOK
THE HOW AND WHY OF HIGH FIDEL-
ITY, by Milton Sleeper, explains what high
fidelity is, and how you ¢an select and plan
your own system. This liberally-illustrated,
48-page book tells you the Hi-Fl
story without fancy technical 250 ! | i
jargon or high-sounding ter- Enclosed find §..... SERLIEOEe Please enclose postage for parcel post—express orders are shipped defivery
minology. charges collect. All prices F.0.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice.
AUDIO e JULY, 1958 11
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The Tape Cartridge

way I can express my impressions of

the first demonstration to the audio
press of RCA’s triple-threat line of stereo
goods for the coming season.

Dise stereo—of course. That we had ex-
pected, these many months. The new stereo
dise wasn’t exactly a big secret.

Disc stereo players—to be taken for
granted. But there was a considerable gasp
of astonishment from the assembled press
when it was revealed that RCA’s entire
line of new home phonographs (two held-
over low-priced models excepted) would
go stereo, complete with stereo ceramie
pickup (RCA’s own) and dual amplifier
set-up, and that the cost of these machines,
minus the extra speaker, would be only
about $10 more than equivalent items in
last year’s line. (The second speaker, in
most models, is sold as an extra. You don’t
have to play stereo unless you want to.)

But the biggest news by far was the new
tape stereo cartridge or magazine and its
matching player equipment. Rumors had
been afloat for quite awhile on this score,
too, but the details were kept unusually
well wrapped and few of us had any clear
idea as to what was afoot—though the
virtual cessation of RCA standard tape re-
leases was a straw in the wind. (The sys-
tem was shown to the tape recorder in-
dustry people very early in the year—
they managed to hold their tongues.)

And thus only a few of the pros in our
business were prepared for the extent of
the impact area, so to speak, when RCA
let loose its little cartridge bombshell in
the most casual manner.

COMES THE REVOLUTION! That is the best

Bombshell in a Cartridge

PFirst—four tracks on a single tape, two
tracks each direction for “half-track”

stereo. This we knew about from previous
Ampex announcements, but few of us had
actually heard it.

Plus—sound quality not far from pres-
ent 7% ips standards, on all four tracks,

3

at the slow speed of ips. We heard it;
I found it excellent. This represents a basic
improvement in the functional frequeney-
range-vs.-speed ratio. (A reporter asked
RCA point blank whether the sound re-
corded on the mnew cartridges was ‘“as
good” as that on present two-track stereo
tape. The answer was an unequivoeal
“yes.)

Plus—a tape magazine or cartridge with
two hubs, to right and left (mno loops, no
tricky angles of tape feed) that drops into
place in an instant on its own special
player, is operated entirely by pushbutton
control, yet has most of the advantages and

* 780 Greenwieh St., New Yorls 14, N. Y.
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Bombshell in a Cartridge

flexibility of present home tape. (Unscrew
two screws, lift off the top half of the
cartridge, and the tape is out in the open
for patching, editing, adding new tape and
so on.) The cartridge is turnover; you flip
it to play back to the beginning. (Auto-
matic players reverse its direction without
the flipover.)

Plus—and this is the big pay-off—home
recording in cartridge form. This is not
merely a new stereo tape phonograph. It
records, too, either monaurally or stereo.
You ean buy cartridges of blank tape (or
reel your own) ; you can record on all four
tracks singly, one after the other—two
hours’ playing time—or you may record
stereo for a full hour using two tracks
each direetion. (I'm not much in favor of
this, however. Home stereo recordings are
apt to be nothing more than freakish
monstrositics.)

So, it was revealed, the RCA ecartridge
system is actually an invader in every ter-
ritory, with potentialities in each area that
could turu whole industries inside out. You
can see why a few of us, at least, were
slightly overwhelmed by the possibilities,
in what was surely the most offhand dem-
onstration RCA. has ever staged.

There’s plenty to say about stereo dise
and abont RCA’s stereo players, but I find
the cartridge tape so much more significant
at the moment that T’ll put all the rest
aside. Let me throw out to myself some
simple questions of the sort that most peo-
ple will be asking. Some may have been
answered specifically and in detail by the
time this is in print—but I’ll take a chance,
on the limited information we had at our
disposal, to give you a bird’s eye picture
as well as T can.

Tape Mechanism? The new tape player-
recorder is a minimum departure from the
accepted and familiar standard, even with
the cartridge in its middle. There are the
conventional controls, including fast mo-
tion in either direction, for rewind or for
locating a wanted passage. The tape simply
moves from one side to the other, as usual,
but within the cartridge. You can watch
the hubs turning and you can see the size
of the tape roll inside through windows in
the cartridge body. The two hubs, about an
inch and a quarter wide each, arc set into
two holes in the body of the cartridge;
they turn on flauges at their edges. This
is a highly sensible “compromise” cartridge
—it sensibly avoids the complications that
arise when endless loops or offset reels
are brought into the picture. In effect, you
have here simply a removable section of an
ordinary tape transport system—two rolls
of tape already in place and a set of guides
to lead the tape in between to the right
place. The rest of the transport is in the
playing machine—the heads, the ecapstan,

disposal, to give you a bird’s eye picture
as well as T can.
Teane Moachaniem? The new tane plaver-

the driving power. (But see below for size
and space.)

The whole thing, of course, is made pos-
sible only by the extraordinary saving in
playing time that is the result of the slow-
speed four-track system. Without that, the
cartridge would have to be far too big for
any practical use, in this two-reel form.
No wonder we haven’t had it before now.

Accidental erase? Beautifully taken
care of, in the taped cartridge recordings,
via an automatic safety switch actuated
when the cartridge is plugged into the ma-
chine. Yon can’'t go wrong. I'or home re-
cording there is a simple “defeat” that al-
lows the record-erase circuit to be used,
at will.

Turnover construction? The RCA cart-
ridge is made in two symmetrical plastic
halves with slots along the lower side ar-
ranged so that the cartridge looks the same
on either side. Turn it over, plug it in the
other way up and you play your tape back
to the beginning, just as in present stand-
ard home tape. Fully antomatic reversing is
a sort of afterthought; in this mechanical
configuration it was simple.enough to de-
sign a fancier player that would reverse
the play at the end of the reel, with a see-
ond head to play the reversed tracks. The
idea is about the same as that in the
Webcor ‘“no reel turnover” models and
originates in the once well-known “Twin
Trax” machine that first promoted the idea
of dual tracks on home tape, many years
ago.

The tape cartridge, of course, is inter-
changeable on either type of machine, man-
ual-turnover or automatie-reverse.

Tape stop? A crucial question in any
semi-automatic pushbutton system for tape.
Will the tape stop at the end, without pull-
ing loose inside the cartridge? Two diago-
nal slots in the cartridge body (symmetri-
cal, to right and left, as usual) allow feeler
arms to seuse tape tension, on each side,
stop the tape. (In automatic models, the
same device reverses the tape as well as
stopping it at the end of play.)

T didn’t get a chance at the RCA demon-
stration to try a nasty little test I had in
mind—push the fast rewind button, then
wait to see what would happen at the end
of the reel. But RCA says the thing does
stop, won’t break the tape or pull it loose.

You can take that with a grain of salt
if you want; but remember that RCA is in
for some tall trouble if the automatic stop
isn’t what it claims to be! The first thing
any home owner will do will be to put this
to the test—by accident or on purpose. I
think we ecan assume that the auto-stop
feature was one of RCA’s biggest preoc-
cupations, and that the present system is
pretty mueh foolproof. If mnot, RCA had
better start running for cover.

Tape spill? The simplest of built-in
brakes, spring actuated, clamps down on
the tape automatically when the cartridge
is taken off the player. Plugging it into the
machine releases the brake. If you do man-
age to spill some tape, shaking the cart-
ridge will often reel it back inside, due to
the brake structure. If not, you can re-
move the two screws in a moment, take off
the top half of the magazine and re-reel
in conventional fashion. Since there’s no
hand threading in this system, tape spill-
age is not likely to occur very often.

Cross-talk between tracks? A Dbig ques-
tion! All that I can say about it at the
moment, after one good hearing of stereo
cartridge sound, is (a) that T couldn’t
hear any cross-talk and (b) RCA would
not dare promote this system for single-
track monaural recording in the home if

(Continued on page 32)
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experts say...m ngh Flde“ty the best buyS KITS%RED

. BETTER ENGINEERING Since 1945 EICO has pioneered the
i concept of test instruments in easy-to-build kit form — has become world-famous
for laboratory-precision instruments at low cost. Now EICO is applying its vast
experience to the creative engineering of high fidelity. Result: high praise from such
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY,

Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. —
as well as from the critical professional engineers in the field.t

SAVE 509, Mass purchasing, and a price policy deliberately aimed to encourage mass sales,

make this possible.

EASY INSTRUCTIONS You need no previous technical or assembly experience to build any

i EICO kit — the instructions are simple, step-by-step, “beginner-tested.”

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor,

guarantee the parts, instructions, performance . .
. for any EICO kit or wired unit.

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast to coast, you may examine and listen to any EICO component. Compare
critically with equipment several times the EICO cost — then you judge.
You'll see why the experts recommend EICO, kit or wired, as best buy.

calibration at nominal cost . .

. as well as lifetime service and

1 Thousands of unsolicited testimonials on file.

HFT90 FM Tuner
with “'eye-tronic'" tuning

HFS2 Speaker System: Uniform loading & natural
bass 30-200 cps achieved via slot-loaded split
conical bass horn  of 12-ft path Middles & lower
highs from front side of 812” cone, edge-damped
& stiffened for smooth uncolored response. Suspen-
siontess, distortionless spike-shaped super-tweeter

radiates omni- -directionally. Flat 45-20,000 cps, useful

to 30 c¢ps. 16 ohms. HWD: 36”7, 1514”, 114",
“ . .. rates as excellent unusually musical .
really non-directional’’ — Canby AUDIO. “Very

impressive’’ — Marshall (AUDIOCRAFT) Walnut or
Mahogany, $139.95. Blende, $144.95.

HFT90 FM Tuner equals or surpasses wired tuners
up to 3X its cost, New, pre-wired, pre-aligned, tem-
perature-compensated ‘‘front end’’ — drift-free,
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cps=1 db. Cathode follower &
mulitiplex outputs Kit $39.95*, Wired $65.95*. Cover
$3.95. *Less cover, excise ‘tax Incl.

HF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered in a kit preamplifier, ** . . . rivals the most
expensive preamps . . . is an example of high
engineering skill which achieves fine performance
with simple means and low cost.”” — Joseph Marshall,
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF6T
(with Power Supply) Kit $29.95. Wired $44.95.

HF60 60-Watt Ultra Linear Power Amplifier, with Acro
T0-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response. *“ . . . is one of the best-performing
amplifiers extant; it is obviously an excellent buy.”
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matching Cover E-2 $4.50.

HF61 Preamplifier

HF50 50-Watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. Wired
$87.95. Matching Cover E-2 $4.50.

HF30 30-Watt Power Amplifier employs 4-EL84
high power sensitivity output tubes in push-pull
parallel, permits Williamson circujt with large feed-
back & high stability. 2-£281 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional amplifiers. Kit $39.95.
Wired $62.95. Matching Cover g-4 $3.95.

HF-32 30-Watt Integrated Amplifier Kit $57.95.
Wired $89.95.

HF52 50-Watt Integrated Amplifier with complete
“front end" facilities and Chicago Standard Output
Transformer. Ultra-Linear power amplifier essentially
identical to HF50. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absolute stability, flawless
transient response and ‘‘front end’’ versatility.
Kit $69.95. Wired $109.95. Matching Cover E-1 $4,50.

HF20 20-watt Integrated Amplifier, complete with
finest preamp-control facilities, excellent output
transformer that handles 34 watits peak power, plus
a full Ultra-Linear Williamson power amplifier ¢circuit.
Highly praised by purchasers, it is established as
the outstanding value in amplifiers of this class.
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50.

Prices 5% higher In the West

HF52, HF20

= &
mumteu' Amplifiers m
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$3.95. *Less cover, excise tax Incl.
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“'front end' facilities and Chicago St'an('!ard Output
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HF12 Integrated Amplifier %—— ToNaE

F30 Power Amplifier

33-00 Northern Boulevard, L. 1. C. 1, N. Y.
Qver 1 Million EICO instruments in use the world over,

s;maker System.

SMIMBER:

Pt

HF60, HF50 Power Amplifiers

HF12 12-Watt Integrated Amplifier, absolutely free of
“gimmicks'’, provides complete “front end” facili-
ties & true fidelity performance of such excellence
that we can recommend it for any medium-power high
fidelity application. Two HF12’s are excelient for
stereo, each connecting directly to a tape head with
no other electronic equipment required. Kit $34.95,
Wired $57.95.

HFS1 Two-Way Speaker System, compiete with fac-
tory-built cabinet. Jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps = 6
db. Capacity 25 w. impedance 8 ohms. HWD:
117 x 23” x 9”. Wiring time 15 min, Price $39.95.

MAIL COUPON FOR CATALOG
EICO® 33-00 Northern Blvd., LI.C. 1, N.Y.
Show me how to SAVE 50% on profes-
sional Test Instruments and High Fidelity.
Send me free catalog and name of neigh-
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1 EICO® 33-00 Norfhern Blvd., LI.C. 1, N.Y.
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EDITOR'S REVIEW

THE STEREO ISSUE

0T, IF YOU PLEASE, the issue of whether or not we
N will convert to stereo—we’ve already done that—

but the August issue of Aupio which will be de-
voted entirely to stereo in all its aspects, or to as many
of them as space will allow. More about that later. But
first, a word from our own vast experience with stereo
records—all of two weeks by this time.

Forgetting about the stereo effect itself, let us con-
sider what happens when we play a monaural (more
about that later, too) record on a stereo systent. Believe
us, if you will, when we say that mono . .. (no, we
won't say it) records invariably sound better on a
stereo system, played by a steveo pickup, than they do
on a . .. single-channel rig, even though the same two
speakers may be playing. Try it out for yourselves.
And now, back to the story.

We believe you will find something of interest in next
month’s issue, both theory and constructional material.
We have just finished a survey of all FM stations
throughout the country and we have compiled the re-
sults of their thinking with regard to stereo, and more
particularly with regard to their future intentions to-
ward FM /"M Multiplex as the logical means for broad-
casting stereo in a manner which will permit the FM
listener who does not have the multiplex adapter to
receive a well balanced program, rather than just one
half of a two-chanmel program which is just what
listeners to either AM or FM alone hear when a
conventional stereo tape is played. We also have
some interesting material on the type of device used
for multiplex reception in conjunction with an F'M
receiver, as well as a short discussion of the difficulties
encountered in actual practice.

In addition to a full complement of articles on the
subject, we are augmenting the New PropucTs section
to bring detailed information regarding the equipment
that is now available for home use in stereo reprodue-
tion. And we also plan on a listing of all the stereo
records which will be on the market by that time. Un-
fortunately we cannot include all stereo tapes, but those
listings are already incorporated in the monthly record
guides, and in at least one guarterly.

We trust you’ll be seeing us next month.

MONOPHONIC REPRODUCTION

Without question, the term ‘‘monaural’’ has been
used incorrectly ever since someone needed a term to
deseribe the opposite of ‘‘binaural.’”’ Years ago we took
a firm stand against binaural in any application except
when it referred to ree eption of a two-channel signal
directly to the individual ears by means of heddphoms
We were almost stumped when someone brought out a
wing chair with a small speaker in each wing, because
this is practically the same as binaural. Anyhow, we
have stuck to the striet usage of ‘‘stereophonic’’ when
it referred to reproduction thlouoh loudspeakers, both
of which conld be heard by both ears, and this seems
to be almost solidly established throughout the industry
by now. Only rarely do we encounter bineural when
stereophonic is meant.

““Monaural’” is an entirely different matter. No one
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is monaural, unless perhaps some few have tried to
shave with a straight razor in a dark room or put an
ear too close to the lawnmower and then left it there.
At an IIFM meeting during the Los Angeles High
Iidelity Show in February, Paul Klipsch dropped one
of his not infrequent bombshells by introducing the
term ‘‘monophonic’ to describe a single-channel sys-
tem. Everyone knew just what Mr. K. meant without
needing to have it explained, but it does not seem to
have caught on at all, even though there is good reason
for it.

We may be slow, but anyhow we have decided that
““monophonic’’ has finally caught on with us, and
beginning with the August issne the term monaural
will join our small but select list of taboos, rating the
third place. (The other two taboos are: ‘““must,’”’ when
used as a noun, e.g., “the use of wirewound resistors is
a must’’; and the suffix “‘wise,”” used in place of more
correct Enghsh to imply trom the standpoint of,”’
e.g., “‘businesswise this is not a good policy.”’) We do
not believe that either of these last two taboos has
gotten into print in the editorial material in this
magazine for years; we can’t censor the ads, of course,
and not everyoue agrees with our idiosyncrasies. Actu-
ally, we see no reason why a semi-technical magazine
must perforce shun the niceties of proper English.

This brings up another guestion—one about which
we are on the fence, so to speak. This is the use of the
letter *‘K’’ to mean thousand. We have long standard-
ized, in drawings made by our own draftsmen, on
written-out values from 0 to 99,000, and on values from
100,000 up we have always preferred to use the decimal
part of a megohm, as 0.27 Meg. We can’t blame the
draftsmen for this (either \va‘y) since for about three
years all our drawings have been lettered on a type-
writer, using a simple process we believe we originated,
and by an editorial assistant. The style is, therefore, of
our own choosing. Actually, the “K’’ is somewhat
shorter, but we have always felt it was not so precise.

Putting the question to you readers is, perhaps, a
cowardly approach, but you are the people we strive
to please. Some of you may have preferences one way
or the other and we would like to know about them.
Comments, anyone?

SIC TRANSIT GLORIA VIOLINO

Almost never does a new-product publicity release
get mentioned on this page, but this one we can’t pass
up.

The first paragraphs of a release from the agency
representing John J. Calborn Company, 1551 Thames
Drive, Colnmbus 19, Ohio, read:

“Faced with the loss of a big percentage of their
market, due to heavy competition from foreign imports,
America’s only violin factory (italics ours. Ep.) is now
producing a line of instruments designed to be seen
and not heard.

““The firm’s new ‘‘Flowering Fiddle’’ planters are
genuine violins made to be hung on walls. They contain
a cleverly concealed waterproof cannister to hold trail-
ing vines, ivy, or small flowering plants.”’

Could someone be stringing us?

AUDIO e JULY, 1958
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AT 6,000,000,000 C.P.S.

How the radio art can be improved through solid state science is illus-
trated by a recent development at Bell Telephone Laboratories. To make
voice signals travel by microwaves they must frst be “converted”—caused to
vibrate at billions of cycles per second. To date, it has been possible to
accomplish this conversion only at the cost of appreciable loss of signal energy.
Could a more efficient converter be provided?

In the field of solid state science it was known —as a laboratory curiosity —
that semiconductor diodes can be made not only to convert the frequency of
signals, but also to amplify them. At Bell Laboratories Dr. Arthur Uhlir, Jr.,
and his associates calculated that this amplifving action could be put to prac-
tical use. They proved the point by developing a junction diode converter
which can deliver up to 40 times as much signal energy as previous converters.

This efficient new converter will be applied in a new Bell System micro-
wave highway able to transmit thousands of telephone conversations and a
dozen television programs simultaneously at six billion cycles per second. In
other forms it is being developed, under Signal Corps contract, for radar and
military communications where more efficient frequency conversion can also-
be used to advantage.

This development is an example of the many different ways in which
Bell Laboratories works to improve your telephone service and communications
at large.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT"



Improving the Tape Amplifier

HERMAN BURSTEIN* and HENRY C. POLLAK

Changes in components often necessitate changes in circuit values in order to ensure
optimum operation and to take advantage of the potentially improved performance. The
authors’ earlier tape amplifier is here brought up to date to permit the use of improved heads

HIGH-QUALITY tape recorder ampli-

writers from time to time have made

tory performance may be won from the

fier was described in the January
and Febrnary, 1957, issues of this
magazine by the writers; the eirenit is
reprinted here as Fig. 1. Since then, the

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

Fig. 1. The original circuit of the tape recorder amplifier as described by the author in

changes in the amplifier to improve its
performance or operating convenience.
The number and nature of changes that
have accumulated now seem to warrant
another article indicating how satisfac-

electronics of a tape recorder.

The changes concern installation of
professional heads, a more stable oseil-
lator, more accurate equalization, re-
duced noise and hum, and greater con-

the January and February, 1957, issues.

Use tube shield @ . o i
o > ©
vl i ‘ v3
s 34 5 12A%7 »
(Selected) o — €10
4 e
shield gridpin / 220puf | C8 05 Sl
== VYWW it ]
—— 1 120 ppf =
A c5 R13 0 o \ Py
g o it 0.47 meg < E: g i 4 J_ Ceramic
S _ 0% ST D <
md od c2 o%e =g% 025 223 =20 '-§
<3 83 e 8 ;555 = §:: <2 ¥ S =3§ L35 PLAY-RECORD HEAD
5 3 4 =
23 $3 150 i “Z =
S o> §
= c7l CE 3=
02T o o t- s A
W Note 2 ‘—j' r r\,r Note 7
= 2 003 = :
PLAY RECORD P R .005 1
i y.co IO I (1 S e -, BT o I %= 52 © 7.5]ips | ERASE HEAD
sid By+ Record o= . |
st b 2|1 Equol'n L7375 )
0
° 8 D e e ] S e R Ty UL
M
el! ’ =
1 wie =11 R27 50,000 BIAS POT Low-capacitance coble era 7
; & | 27,000 R28 Note 6 ) |
g1 a
; 1 r————————- e e e e e e e e =1
2 2 I 12 Note 4 - c17
v ol | 120 ppf Ba+ By+
snrsolo-1 VT T A= —————— A ceramic MOTOR Aa9
(FRONT) i 2
—<h3Es : el
o) ::.— = 002 ceramic 1 C16 8 15/350 c23
J3 RADIO-2 2 C15-+ MATCHED ™A Ex = n ; TRAs
(REAR) s 3 Note 5 V7 6X4
vé il
12807 1 T
R20 Vs
4 MONITOR <
J E, N 855
4
[N MATCHED 24 i
o . o
1 R26 5 ‘
8 st )
S ci19 wirewoun
J5 ouTPUT .002“ ceromic 2 I.OS — A (V1 gnd)
1 omp slow-blow fuse Heoters ond Pilot Light
117 VAC

Note 1: If bass response is excessive due to the playbock head characteristic, boss
may be reduced by using R§ with a value in the range from 0.1 to 0.5 meg.
If bosy'Is insufficient, connect the .035-pf capacitor C2 1o the plote of V]
insteod of to the for side of the 0,1-pf coupling copacitor C]. See text,

Note 2: TV width coil voricble from approximotely 5 to 35 mh. Rom 201R3A or eq.

Note 3: Approximate value is 5 meg. Should be varied to produce correct indica-
tion on racord-lavel meter or VU meter.,

Note 4: Orcillator tranformer uted is o shielded unit furnished in Pentron HFP-1

omplifier and other Pentron models. Tuned to opproximately 65 ke; see
text. A suitable coil {part No. D501) may be obtoined from Dynamu Mog-
netronics Corp., 21 N, Third St., Minneopolis, Minn., in which cese the
recommended Dynomu oscillator aircuit should be employed.
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(REAR) ;
| L=

! 12Xu7
™
c12 ¢

Note 5:

Note é:
Note 7;

Mise. :

) is a shielded power transfarmer. 240-0-240 v ot 50ma, 6.3v ot 2.5a. Chonges as discussed in the toxt:

Marit P3047 ar equivalent.
Cg becomes 50 yuf
Adjusted for 0.68 ma. See text. C)1 Is omitted
C13 becomes 100 ppf
C15, Cygs ond Cjg become
silver mica Instead of

Dynomu heads. See Note 4 for compony oddress.

Resistors R| and R4 ore low-noise types. Others ara Lo-watt, 10% toler-
ance unless otherwise specified. Copacitors in pf, at lecst 400 v. roting,
paper or ceromic, unless otherwise specified. Switch §1: 4-circuit, d.b.,
laver o rotary type. $2: toggle or slide. $3:on v.c. 54: toggle. Jocks:
Jy ond Ja, shorting-type phene jocks; J3 and J4, stondard phone jocks.
J5, pin-plug receptacle ("phono™ jack).

ceramic
R18 becomes 20,000 ohms
R2] bacomes 0.22 meg
Ry7 is omitted
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venienee i switching from record to
playback.

Installation of New Heads

The design of the original amplifier
was partly based upon use of Dynammu
heads. When the Dynamu record-play-
back head had worn to the point where
replacernent  was  necessary—the  gap
having widened and high-frequency re-
sponse deteriorated—it was decided to
replace this and the erase head with
Brush heads, which are in extensive
professional and semi-professional use.

The Brush BEK-1090 reeord-playback
half-track head was used. It is of lami-
nated-core constrnetion, which minimizes
eddy currvent losses; has a nominal
00025 in. gap, permitting good response
tec 15,000 eps at 7.5 ips; and has two
coil windings, which are hum eancelling
when properly connected in series or
parallel tor the audio signal. It was
tound that the Brush BXK-1090, with its
windings in series for maximum play-
hack signal, had greater drive require-
ments than the Dynamu head, so that
more voltage gaiu was reqnired in re-
cording. Therefore V, was couverted
from a cathode follower into a voltage
amplifier stage, as shown in Fig. 2; at
the same time, equalization was changed
from losser to feedback type, as will be
discussed later in more detail.

To obtain enough bias eurrent through
the new head, the 27,000-ohm resistor

directly from R, Bias was adjusted for
(0.7 ma., as measured on an andio VI'VMIL,
by rveading voltage across a 100-ohm
resistor inserted between ground and the
ground lead of the head. This repre-
sented an optimum compromise afford-
ing satisfactorily low distortion and ex-
tended high-frequency vesponse. More
bias eurrent would have further redueced
distortion at high recording levels, but
would have caused treble response to
deteriorate significantly. At the bias used
by the writer, recordings sound eclean,
and if at 7.5 ips one A-B’s tape record-
ing of a high-quality phono dise with the
disc itself, the two are virtually indis-
tinguishable.

The Brush BIX-1110 half-track erase
head was used. For the voltage and
carrent produced by the bias oscillator
in Fig. 1, the head appeared to work
most efficiently with its windings con-
nected in parallel. Current was supplied,
as before, through the 120-unf capacitor
C,, and measured 12 ma., which
enough for effective erasure with this
head. Erase eurrent was measured by
reading voltage across a 100-ohm resis-
tor between the head and ground.

The 100-ohm resistors employed to
measure bias current through the record
head and erase curvent through the
erase head were left permanently in
place. This facilitates quick checking of
bias current and erase-head operation.
It is only a matter of seconds to cou-

is

sistors and take enrrent readings. Oc-
casionally, as the oscillator tube ages or
when it is replaced, it may be necessary
to adjust bias enrrent by means of R,
The recordist desiving top-quality re-
sults will want tc maintain wateh over
bias current as religiously as he cleans
the heads and guides, demagnetizes the
heads, lubricates the tape mechanism,
and so on.

Upon installation of the Brush record-
playback head, the treble boost require-
ment for recording purposes appeared
to change somewhat. The 10,000-ohm
resistor R,, was replaced by a 20,000-
ohm one, which permitted the series
resonant civeuit comprising L, and €,
to produce a greater amount of treble
emphasis. At the same time, the 200-nuf
eapacitor C, was replaced by a 50-unf
capacitor, shifting upward the frequency
at which treble boost begins. The net
result was in a steeper treble boost.

Oscillator Circuit Changes

Bias current is fairly cvitical at speeds
of 7.5 ips and less. Relatively small
changes, less than 1 db, can appreciably
affect high-frequeney response and dis-
tortion, which both vary inversely with
bias. Thus a stable oseillator is much
to be desired. Toward this end, eeramie
capacitors C,;, C,,, and C ., all 002 uf,
were replaced by silver miea units, which
are more stable over tiine and with tem-

R,, was omitted and bias was taken nect the andio VIVM across these re- perature changes.
\Z V2 V3
B3+ - P Bt
. ’ >3 ECC83/12AX7 o
= & 5= =3 RECORDING CIRCUIT
T N 3
p- ; S ol o1 2 Ci3 (JUNCTION OF Cs, R13)
[ H —I —»— RECORDING-LEVEL METER
e -1 DRIVER (R20)
b 01 / 0.25
e - —— i B W MONITOR JACK (44)
—:: oL -——— , (H- ——— .
=== —y \r
e R103 ~ A
AAAAA
AAAAAAJ
b 0.11 Meg. < p.
> * & - 9 < - >
> == | |l £38 83§ 3%
> C | = 28 = 2453
> 2 > o T 55
l —_—
— | R1o7 8200 R108
| Clo2 AAAAA AAAA
AAAAALS VYVYYY
0 | (-—I 0.62 Meg.
| P R P T R P R P R
MIC — I f J_, 81+
i! REC. HD. DR. PLATE RES. (R}5)
e ) Sig S1d BIAS OSC. (C.T. OF Lp)
" - METER DRIVER (V5 PLATE)
RADIO
RECORD-HEAD CONSTANT-CURRENT RESISTOR (R}o)
BIAS CURRENT (Rog)
Js R109
AT g—m RECORD-PLAYBACK HEAD
— 0.1 Meg.
* DEPOSITED-METAL-FILM RESISTOR
OR EQUIVALENT LOW-NOISE TYPE
Fig. 2. When the amplifier is converted as described, it results in this arrangement.
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Recording-Level Meter Circuit Changes

By providing more gain in the early
stages to satisfy the greater drive re-
quirements of the new record head, more
signal was also presented to the grid of

Vs, which drives the recording-level
meter. Therefore it hecame necessary to

veduce the signal reaching the grid of
V5 so that the meter would give the same
ndication as before for a given amount
of sigual recorded on the tape. Accord-
ingly, the 5-meg vesistor R,,, part of a
voltage divider, was deerveased to 0.22
meg, which caused the recording-level
meter to be correetly driven. Thus the
neter continued to indicate full seale
for a signal about 6 db lower than that
required to produce 2 per cent harmonie

distortion on the tape at 400 cps. As
explained in the original article, the

nieter is set “6 db ahead,” so to speak,
to make allowance for the faet that the
meter indication falls hehind the actnal
level of rapid transients.

Redueing R,, to 0.22 meg made it
necessary to inerease the bypass eapaci-
tor (',,, which prevents bias ecurrent
from affecting the record-level indicator.
Originally 12 wuf, it was increased to
100 pnf. On the other hand, the 120-unf
capacitor ,,, also used to shunt bias
currvent to ground, was found no longer
necessary and therefore removed.

Originally the plate of V; was per-
manently connected to B+ so that the
meter would operate in record as well
as playback. This permitted comparison
of playback levels among various tapes
and enabled one to correlate andible dis-
tortion with recorded signal level. Un-
fortunately, if a signal were fed into
the amplifier for recording purposes but
switch S, was left in the playback mode,
the meter gave an iudication as though

everything were set for recording. Tor
this reason the writer accidentally Tailed

on a number of ocecasions to obtain a
desired off-the-air recording. Therefore
it was decided to obtain B+ for ¥, from
the same point as the B+ supply for the
record-head driver ¥, and the oscillator
V4, which are connected ta B+ only in
the record mode. This point is the armn
of §,4 as shown in Fig. 2

Revised V,-V, Electronics

The cirenit revisions in Fig. 2 meet
the following objectives: (1) ¥V, is con-
verted fromm a cathode follower to a
voltage amplifier to provide the greater
gain needed in recording. (2) Output
impedance is kept low throngh negative
feedback, thus maintaining high-fre-
quency response and permitting a rea-
sonably long run of cable befween the
tape recorder and the next component
in the andio chain for playback (usnally
a control amplifier). (3) The volume-
control setting does not affect playback
eqnalization; in the original ecircuit,
which employed a losser type of bass-
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record-head drmiver V', and the oscillator
V. which are connected to R+ onlv in

( V2
~
b \
Rg S ==
3 /
< '/
T
Fig. 3. Revision to 1
increase playback (B R P R P R P R
gain by restoring |c O °
V, to the circuit. I o Aen At ety i e
i Sl Stb Sid
Mic L |
— _JI REC-PLAY
] - HEAD
2
RADIO ==
hoost network, hoost at the very low end  ohms) also should have appeared in the

dropped a few db when the gain control
was not at maximum setting. (4) Hum
and noise generated in V¥, and ¥V, are
reduced hy negative feedback.

The feedback equalization network,
comprising R,,,, R, R, and
(12, Produces a playback characteristie
conforming very acceurately to the
NARTRB ecurve. C,,, and R,,, plus R,,;

)
h’l(l?'

in series produce the high-frequency
turnover of 3180 eps, while C,,, and

R 45 produce the low-frequeney turnover
of 50 cps.

One of the problems in using feedbaek
to obtain an equalization ecurve with
large amount of bass boost, such as the
NARTB eurve requires, is that at low
frequencies the e¢nrve tends to lose its
acenracy. That is, gain at the low end
no longer varies exactly in inverse pro-
portion to the amount of feedback. The
feedback factor (ratio befween gain
without feedback and gain with feed-
hack) is 1+ 4B, where A is gain before
Teedback and B is percentage of ontput
voltage fed baek. At high frequencies,
the quantity 4B is much greater than 1,
so that the feedback factor consists
largely of AB; sinee 4 is a constant,
it can be said that the gain ratio varies
essentially with changes in B. At low
frequencies, however, B is very small,
and the quantity 4B begins to approach

Therefore the value 1 can no longer
be ignored in the expression 1+ AB.
And the response curve no longer varies
exaetly with changes in B. In order to
keep the quantity 4 B significantly higher
than 1 (at least four times as great) and
thus produnee aecurate egnalization, it
would be necessary to incerease 4, that
18, gain before feedhack. This can be
done by positive feedback. The 0.11-meg
resistor R,,, i1 Fig. 2 produces several
db of positive feedback for this purpose.

It shonld be noted that R,,,, a 0.1-meg
resistor, has been added in series between
the ontput stage and the ontput jack J;.
A resistor of this sort (about 10,000

virecu

]mo(‘l\' of

Vo Luairecun

AB;

Lavuur

ginee A is a

(EITEFE T

constant,

original eirenit (Fig. 1). If the output
of the tape recovder is left conneeted to
a control amplifier, usually this output
will be shorted to ground by the control
amplifier’s funetion switeh when this
switeh is turned to another input souree,
say the I'M tuner. The purpose of R,,,
is to prevent the signal at the plate of 17,
from being shorted out duving recording.

Revised Switching

As pointed out in the original article,
the hardware employed was that iound
in a Pentron HI'P-1 tape amplifier. This
included the funetion switch, a four-pole
double-throw type. Becanse of the
limited number of poles, when switehing
Trom record to playback it was necessary
to remove the phone plug that had heen
inserted into the input jack .J, for re-
cording from a high-level source, such
as the tape outpnt jack of control
amplifier. If the phone plug were left in
during playback, it would provide a
feedback path from the tape output
Jjack of the control amplifier to the tape-
recorder input and from the tape-ve-
corder output back into the input of the
control nnit.

Having to insert and remove the phone
plug continually proved to be a nuisance.
Thereforve the revised switching arrange-
ment of Fig. 2 was used, which enabled
the phone plug to be left in J, dwring
playback. ¥V, is now permanently con-
nected to the microphone input jack .J,
Only ¥, and ¥V, are nsed for playback;
more will be said about this shortly. In
playback, the volume control R, and the
input jack .J, are diseconneeted from the
cireuit by 8,, Prior to this change, the
gain control had always been lofL in
maximum position during playback.
Since the change, the lack of command
over plavback gain at the recorder (gain
is governed by the eontrol amplifier) has
caused no inconvenience.

The funetion of S, remains that of
introducing playback equalization, but
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in a different manner from the original
circuit. Now S, places C 5, across Iy,
resulting in the NARTB characteristie.
When (,,, is out of the circuit in the
record mode of the switch, there is an
equal amount of feedback at all fre-
quencies.

There is no change in the purpose or
action of §,, Sowme alteration was made
in 8,;. Now the record terminal instead
of the arm is connected to B,+. The arm
goes to the plate load resistor of V,, the
plate of ¥, and the plate of ¥, via the
center-tap of L,. The play terminal of
S 14, previously not used, is now con-
nected to ground as a means of bypass-
ing stray bias current.

Using only V,-V, as a playback am-
plifier results in an ontput signal of
only about 0.1 volt or slightly less on
peaks. For many or most aundio systemns
this should be enough. A number of eon-
trol amplifiers have high sensitivity, en-
abling them to produce an ontput of 1
volt or more for inpnt signals of 0.1
volt. And the typical power amplifier
can be driven to fnll output or to within
a few db of full output by an input
signal of 1 volt.

However, if more playback gain is
needed, ¥, can be restored to the circuit
as in Fig. 3. Switeh S, is used to trans-
fer the grid of ¥, between the playback
head in playback and the microphone
input jack J, in recording. The grid of
V., goes directly to the gain control R,
instead of being switched to this control
in recording and to the playback head
in playback. But if ¥, is used for play-
back, it 1s again necessary to remove the
phone plug from J, in this mode.

If ¥, is used in the playback eirenit,
the tape recorder preferably should be
operated in playback with the gain con-
trol at maximum. Level should be re-
duced subsequently by the input level-
set and/or gain control of the control
amplifier to which the tape machine is
connected. Thus when the playback
signal is reduced to the desired level,
noise and hum in ¥, and ¥V, are simul-
taneously attenuated. The chances of
overloading V, are small when the gain
control of the amplifier is at maximum.
The signal from the playback head is a
few millivolts at the most. Since ¥, has
less than 40 db gain, the signal presented
to the grid of ¥, with the gain control
full on is less than 1 volt. ¥, can easily
handle this with low distortion, espe-
cially because of the large amount of
negative feedback applied to its cathode.
Feedback is greatest at high frequencies,
where the output of the tape head, a
velocity device, is also greatest.

Reduction of Noise and Hum

To reduce noise, deposited-carbon re-
sistors were used at the plate and eath-
ode of ¥V, and an oversize resistor (2
watts) at the plate of 7, in the original
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noise and hum in ¥, and ¥V, are simul-

paby =

CHASSIS WALLS

R TERMINAL OF S} SHIELD MADE

OF TINPLATE

PIN 8 OF V3

TO GROUND
POINT A

SHIELD SOLDERED
TO CENTER PIN

PIN 7 OF V3

B+

Fig. 4. Physical arrangement of shield
and circuit components to minimize hum.

cirenit. In the eirenit of Fig. 2, however,
deposited-metal-film vesistors are used
for noise reduetion. These can be virtu-
ally as noise-free as wirewound resistors
and about one-third as expensive, cost-
ing about one dollar each. Moreover,
wirewound resistors have some residual
inductance, although wound in a manner
designed to eancel indunetance. This may
lead to pickup of hum or possibly to
pickup of the audio signal and conse-
quent positive feedback and oscillation
in a high-gain cireuit.

In view of the fact that deposited-
metal-film resistors are not too readily
available to the individual hobbyist, it is
appropriate to mention here that the
Davohm Series 850 resistors, covering
the range of 2 to 850,000 ohwms, are
carried by Harvey Radio, 103 'W. 43rd
St., New York City. The writer has also
obtained excellent results with the Noble-
loy deposited-metal-film resistors made
by Continental Carbon, Inec., and with
the S20 resistors recently introdnced by
Corning Glass Works.

In Fig. 2, deposited-metal-film resis-
tors are used as the plate and cathode
resistances for ¥,, ¥,, and V,. Prior to
use of metal-film types, deposited-car-
bons had heen tried for ¥, and V, as
well as 7,. But each time a metal-film
resistor was substituted for a deposited-
carbon one, there was a striking im-
provement, even in late stages. This is
not to say that all deposited-carbon re-
sistors are inferior to metal-film ones.
In fact, the writer has been given to
understand that there are some deposited-
carbon resistors of foreign make which
have excellent noise characteristies,
closely approaching those of ‘wirewounds.
However, lis personal experience with
American-made resistors has been that
deposited-metal-film ones have given far

the S20 resistors recenﬂy introduced by

better resnlts than the deposited-carbon
type.

It may be wondered why the cathode
resistors, whose values are qguite small
compared with the plate vesistors, should
also be low-noise types. However, when
the cathode resistor is unbypassed, as in
Figs. 1 and 2, its effective value is in-
creased by the amplification factor, n,
of the tube. Thus if the n of ¥, is 36,
then the 2200-ohin cathode resistor is
effectively inereased by 36 % 2200, or by
79,200 times. The total eftective value is
the actual 2200 ohms plus the 79,200
increase, or 81,400 ohm.

This ean be explained as follows.
Assume that the noise voltage produced
by the cathode resistor is 1 per cent of
the voltage across the resistor dme to
tube current flow. The grid-cathode volt-
age changes accordingly, since the cath-
ode resistor is unbypassed, and the
voltage ehange is amplified u times by
the tube. So far as the output of the
tube is conecerned, this is equivalent to a
1 per cent noise voltage in a resistor w
times greater than the actual ecathode
resistance. In effect, the cathode resist-
ance is inereased by u times its physical
resistance. Adding the increase to the
actual eathode resistance, the total effee-
tive value is u+1 times the physical
resistance.

To reduce hum, V,-¥, was enclosed in
a tube shield. Underneath the socket, a
shield, fashioned from a piece of tin can,
was mounted as shown in Fig. 4 to isolate
the grid of ¥, from heater leads and
other possible sources of hum. The shield
was soldered to the center pin of the
socket and grounded to the main ground
point A at ¥V, (Fig. 1). All components
in the eirenit of ¥,—plate resistor, cath-
ode resistor, positive-feedback resistor,
and coupling capacitor—were mounted
between the shield and the side wall of
the chassis. The cathode resistor R,,,
was grounded to the shield, while in-
sulated leads were used to run the other
components to the appropriate points.

Another hum reduction measure was
to shield the power transformer with
silicon steel I-strips from a junked
power transformer. Cellophane tape was
used to bind the strips together. The
transformer is located in a corner of
the tape recorder, as far away as possi-
ble from the electronics and heads.

By this time, hum was virtnally non-
existent so far as the amplifier proper
was concerned, being virtnally inandible
at correct setting of the hum balance pot
R,,. However, the playback head picked
up a slight but noticeable amount of
hum trom the power transformer, mostly
third harmonie (180 eps). In the original
amplifier a “gimmick,” consisting of a
silicon steel I-strip doubled in hairpin
fashion and clamped to the head bracket,
was fairly effective in warping the hum
field at the head. But this did not con-

(Continued on page 47)
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Transistor Beta Tester

With Linear Scale

SERGIO BERNSTEIN*

Tube testers are accepted as necessary units of test equipment. Increased
use of transistors makes some means for testing them almost imperative,
and this design gives a direct reading with a minimum of manipulation,

HIS SIMPLE AND LOW-COST insfrument
has a linear, direet-reading dial and
two “beta” ranges. The accuracy can
be made as high as one per cent depend-
ing on the components used, 'while the
cost of the instrument is velatively low.
Basically, the cirenit! is that of an
oscillator. The point at which oscillation
starts is determined by the B of the tran-
sistor and by a potentiometer R, in Fig.
1. The frequency of oscillation which lies
in the audio range, depends mostly on
the transformer characteristics.

Theory

To understand the operation of the
circuit, let us examine the conditions
which prevail when the cirenit just be-
gins to oscillate: (see Fig. 1)
let N=Transformer turns ratio

I.=a.c. eollector current
I,=a.c. base current
B=the base-to-collector ¢nrrent gain

We have:

I
I, +1,=1,; and I,==(I,)

N
Also:
R
2 :[T:(Iz)
Then :
yif I,
In:]l I+__l>‘y]—l':'_’
R, R,
< 1+
R,
Therefore :
1. !
]h == =7 — &
N 4 R,
R,
sinee
Ire
B:" T—
h

we see that

* 205 Soulh Broadway, Tarrytown, N.X.
1 G. F. Montgomery, “Transistor beta
tester.” Electronics, May, 1957, pg. 198,
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Lyt 1= 1,5 anQ L= ——1{Ly)
N
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o

Fig. 1. Simplied schematic of basic ar-
rangement for testing transistors.

I)
B:N(:1+ ">
R

]

(1)

Therefore, for a given transformer
ratio and a given transistor B, the cir-
enit will start osecillating only when R,
is above a certain eritical value, given by
the relationship of Eq. (7). Thus the
potentiometer R, ean be calibrated to
read B direetly.

Let us investigate the civenit further
to see what other useful relationships we
can determine, and how we can make a
linear, direct-reading, dial scale. Suppose
we make the resistor 2, a 10-tomrn poten-
tiometer, and we nse a 15-turn dial snch
as a Beckman type “RB” (or other simi-
lar device) to read out our B values di-
rectly. This dial has 100 major divisions
per turn, and a total of 15 turns or 1500
divisions. If we determine the minimum
B value we wish to read, we automatically
set the maximum value of B we can read
on one range. This is true since our re-
sistor R, in Fig. 1 goes from a nuininm
value of zero ohms to its maximnm valne
when rotated the full 10-turns, and f
varies with R, according to Be. (1).

1S aLove d Ceridlll erivieal value, givel ny

the velationship of Eq. (I). Thus the

Let us call our minimum value of 8
by the term B,,;,- Then our maximum
value, B,., will be B, +100.0 sinee,
after 10 turns, the dial will read 100.0
divisions more than at its initial position.

Let ns eall R,,;, the total eircuit re-
sistance, melnding the transformer pri-
mary vesistance, when R, equals zero.
Let us eall R, the total resistance of the
potentiometer.

Then using Kq. (1) we ean write the
following :

: R o
anin =N <] + ﬁ){>

R+ 2
Bmu.v =100.0 + ﬁmin =N{(I+ "’L}%—B>(3)

o

Combining (2) and (3):

Rmizf =
RI)
N <1 v

100.0 + (N) <1 +

ﬁ"“ ‘ ]{()

Therefore :
1)
100.0=N <J>
R,
and
R, R, @
N 100

This equation gives the relationship
necessary to get the correet dial reading
for By, and B, for a given N, R,
and R,. Note that this relationship is in-
dependent of R,,,.

Tf we substitute Eq. (£) back into Eq.
(2) we get:

Roin X 100
Ry

Brgn =N+ (5)
This equation tells us what the mini-
mum value of B is we can recad, with a
given turns vatio N, Ry, and I,
TFrom Egs. (2) and (3) we note an im-
portant property of this cirenit, namely :
we can change the range of B readings
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* OR SINGLE-TURN POTENTIOMETER. SEE TEXT
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Fig. 2. Complete schematic of transistor tester. R, may be a special 10-turn poten-
tiometer, used with a 15-turn dial, although a single-turn four-watt type of pot may
be used instead.

divectly by echaunging only the trans-
former ratio N. Thus, if we use a multi-
tap winding in the base cireuit, having
transformation ratios of N and KN, we
can have two ranges of f namely: from
Pyin to (100 +B,,;,) and from K x (Bu)
and from K x (B,;) to KX (100.0+
Bmin) . All we have to do is multiply our
dial reading by the factor K.

Having established the relationships
whieh govern the operation of this cir-
cuit, a practical form of it can be de-
signed as in Fig. 2.

To keep the cost at a minimum, the
surplus market was seanned, and it was
found that 10-turn, 20,000-ohm, poten-

For this transformer, N = 2.875 using %
primary to full secondary, or N=7.73,
nsing full primary to full secondary.
Using N =3.875 we find R, from Eq.
20,000

—— =775 ohms.
100

(4): B,=N x

B, should be measured accurately on
a bridge. This will eliminate the neces-
sity of using a variable adjustment for
R,

Bnin can nmow be chosen. A value of
Bnin =5.0 seemed reasonable after look-
ing over the characteristies of transistors
presently available. Then:

; . s il 33 LA
tiometers were available. R, then is 20,- 59= Bouin=N (1 TR
000 ohms. B,
Next 7', was chosen so as to get two (3.875) x [ 14 B
2.0 7 [ e
p ranges. A UTC type 0-10 was selected. T 775
Ai
<
"
>
3 R
‘P
‘>
Ry R2
v' VA'A' 'Av v"" @
s | @f
0200000 9
—— 0.1 Meg.
e Fig. 3. Circuit used
GE g T 06D i for calibration of
x1 x2 - 2 104 e the transistor
/000 tester.
Iy —4—\1‘%
E
Vout ()
IL
L
S
* GROUND POINT "A" °
DURING CALIBRATION S
= g
——
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Thus, R,,;, =225 ohms.

A 500-ohm potentiometer (R, in Fig.
2), is used to adjust R, to its exact
value.

The rest of the cirenit is designed so
that any transistor inserted in the fest
instrument will operate at approximately
6 volts collector voltage and approxi-
mately 1 ma emitter curvent. Switeh S,
is included so that either PNP or NPN
unibs ean be tested, and switeh S; changes
the dial reading from “times 17 to “times
2.” One word of eaution: check to see
that the transformer is wired with the
same phasing shown in Fig. 2—otherwise
the cirenit will not oscillate. To keep the
instrument as simple and inexpeusive as
possible, no detector or meter was in-
corporated in the cirenit. Auny detector,
such as earphones, VI'VM, ov oscillo-
scope can be used to deteet when oseilla-
tion jnst starts.

When taking a veading, start from a
high dial setting towards the low one.
A reading should be taken when the oscil-
lations just start, not when they stop, as
indieated when going from a low reading
to a high one.

Calibration

To calibrate the B tester, an oscillator,
a VIVM (such as a Ballatine Model
300) and two precision resistors ave re-
quired, one of 0.1 megohms and one of
1000 ohms, as in Fig. 3. The audio oscil-
lator is set for 1000 eps, and its output
at about 10 volts. The battery leads are
shorted and are the “ground point.” The
0.1-meg. resistor is wired between the
collector terminal and the oseillator. The
1000-ohm vesistor is wired between the
base and emitter terminals, S should be
in the “X1” position.

By comparing Fig. 3 to Fig. 1 it will
be noted that :

___L_: Vi ., Vot - Vin
T, 100000 1000 V., x 100

The dial should now be set so that
when the 10-turn potentiometer is at zero
resistance, it reads B, i.e. 5.0. Rotate
the dial ten full turns to check if it reads
105.0 1.e.: By +100.0. (To avoid turn-
ing the potentiometer ten turns every
time, leave it at its maximum resistance
setting and nse a short clip lead to short
it out when zero resistance is requirved
during calibration measurements). With
R, at zero ohms (using clip lead) adjust
R, to get:

Vin =3 !
100 x vV

= Bmin-
out

With R, at maximnm resistance see if:
Z I/in
100 x V

oul

=100+ B

min

If R, is the proper value then the meas-
nrements shonld e¢heck. If not, R, has to
he trimmed slightly, leaving R, set, nntil

(Continued on puge 53)
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An Amplifier Using New 6CZ5's

NATHAN GROSSMAN*

Most experimenters have sufficient equipment in the “surplus” department to
construct this simple amplifier which gives good performance in a small package

HE 6CZ5, a new RCA miniature

power tube, holds much promise for

the art of audio power amplification.
This tube is not to be contnsed with the
6AQ5, or the English 6BQ5, both of
which it resembles in construction and
purpose. It is not interchangeable with
then.

It has the same filament, plate and
screen, and load characteristies as the
6V6, of which the 6AQ5 is the minature
type, and costs about the same, Tlow-
ever, the other charactevistics are dif-
ferent and provide a considerable im-
provement over the latter types. The
negative bias on the signal grid and the
transconductance are abont 15 per cent
greater and the power output about 20
per cent greater for a plate voltage of
250. In push-pull operation the 6CZ5
resembles the 616 in that it generates a
low percentage of odd harmonies and
can be operated as a penfode with a
plate voltage of 350. Under this latter
circumstance and with 280 volts on the
sereen, a bias of —23.5 volts on the
signal grid, and a plate-to-plate load
of 7500 ohms, two 6CZ5’s are rated by
the manufacturer to deliver 21.5 watts
of audio power and with only 1 per cent
of harmonie distortion.

This adds up to lower supply reqnire-
nients, lower distortion, lower all around
cost, and higher power output.

To try out a pair of 6CZ5’s the writer
built an amplifier from parts in the junk
box ineluding a husky output trans-
former whieh was manufactnred about
20 years ago. To avoid expense in obtain-
ing good voltage vegulation, the writer
nsed a large bleeder and worked the
amplifier half way between the recom-
mended pentode and the lower-plate-
voltage tetrode operation. With 325 volts
from plate to cathode, the results proved
better than expected. The plate voltage
did not vary from minimum to maximumm
power output, and the total variation of
the sereen voltage was only 3.5 per cent.

Figure 1 is a schematic of the ampli-
fier as constrneted. 1t it is desirved to
operate the amplifier in accordance with
the manufaeturer’s specifieations—that
ig, at 350 volts from plate to cathode—
the 100-ohm resistor, R,,, in the first fil-
ter seetion of the plate supply should be
shorted. Tt would also be necessary to

= 2017 B. 24th St., Brooklyn 29, N. Y.

AUDIO e JULY, 1958

Lrormner
90 vears aco. To avoild expense in obtain-

WHLICH Wity Higguibavoui e apuidy

replace the 5Y3 rectifier 'with a 5U4 and
to increase the size of the step-down
resistor R,, to 1500 ohms. Plate and
sereen voltages under these conditions
will vary somewhat with power ontput.

The amplifier shown in Fig. 1. has
about 22 db of negative feedback. Just
before elipping the amplifier delivered
to a vesistive load 13.7 watts at 30 eps,
16 watts at 60 e¢ps, and 17 watts at 400
cps. At 400 eps the total harmonie dis-
tortion at various outputs measured, in
per cent: 1 watt, .08; 4 watts, 0.18; 8
watts, 0.2; 14 watts 0.23. Listening tests
showed that this amplifier can deliver
a great deal of very clean bass.

To obtain similar results it is neces-
sary that the output transformer have
a large iron core and that the windings

weighed about 4 lbs. and had a total
primary resistance of 225 ohms. Both
Triad S-60A and Stancor A-3801 should
be suifable. TMor the ultimate in high
fidelity either Triad S-146A or Stancor
A-8056 should be employed. The reflected
impedanee of these transformers is 6600
ohms, which is close enongh to the re-
quired 7500 oluns to cause only a slight
loss of power output.

The characteristies of the 6CZ5 lend
themselves to TUltra-Linear operation,
and for this either the Triad S-146A or
the Acrosound T0-310 would be appro-
priate. FFor such operation 350 volts
should be applied to the plates. This can
be obtained by omitting the bleeder
civeuit (resistors R,, and R,,, and ca-

have low d.e. resistance. The one msed pacitor (). &£
Vi R12 0.68 Meg. .
12AX7 ) Y3 R A AN clo S8
cn ik -/~ 3%
c2 1 005*
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Fig. 1. Schematic of the 6CZ5 amplifier
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Hearing, the Determining Factor
for High-Fidelity Transmission”

HARVEY FLETCHER®*

In two parts—Part 1

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

This is perhaps the first authoritative study of the requirements for ideal systems for the
transmission of speech and music. Much of our present-day knowledge and practice
stems from this article, which presents conclusions derived from measurements of
hearing on more than 500,000 people during the World’s Fairs in 1939 and 1940.

HENEVER a sound 1s made by a

sudden impaet of one solid body

upon another, a wave train is set
up in the air which contains components
ranging in frequency from zero to in-
finity. As the impact becomes more sud-
den, the higher-frequency components
carry a greater portion of the total
acoustic energy. An ideal transmission
system from a physicist’s standpoint
might be defined as one which would
transmit such sounds to a distant point
and there reproduce a disturbance in the
air which is a faesimile of that produced
by the original source. The requirements
for such a system ave very severe and
it is difficult, if not impossible, to attain
then.

The purpose of transmitting sounds to
a distant place is usually so that per-
sons may hear them. Certainly this is
true of broadcast systems, telephone sys-
tems, and sound-picture systems. Under
siuch conditious the properties of the
hearing mechanism and the character-
istics of the listening location, rather
than the properties of the sounds trans-
mitted, will very largely determine the
fundamental requirements of the trans-
mission system. This will certainly be
true if we wish to transmit all kinds of
sounds which can be heard. However, if
we are interested in only a limited num-
ber of sounds, then the characteristics
of these sounds play a greater part in
determining the requirements for the
transmission system.

During the years 1938-1940 a survey
of the hearing capabilities of persons in
a typical population was made by the
Bell Telephone Laboratories. This was

* Reprinted by permission from Bell Sys-
tem  Telephone Technical Monograph B-
1351. Originally presented at the Broadeast
Engineering Conference, Columbus, Obio,
in Iebruary, 1941.

** Bell Telephone Laboratories.
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than the properties of the sounds trans-

done in connection with the exhibits at
the World’s Fairs at San Irancisco and
New York City, sponsored by the Bell
Telephone companies. At these exhibits
records of the hearing of more than one
half million persons were analyzed. The
record expressed the hearing acuity as
a relative hearing loss or gain with re-
spect to an arbitrary reference. Meas-
urements at the Laboratories on this ref-
erence have made it possible to express
these data on an absolute scale and the
results have been published by Stemn-
berg, Montgomery, and Gardner.! Fig-
uwre 1 has been constructed from data
taken from this paper. The lower curve
labeled 95 indicates that 95 out of 100
persons in a typical group cannot hear
pure tones whose frequency and inten-
sity levels lie below this eurve. The top
emrve indicates that 5 out of 100 cannot
lear these tones nntil they exeeed the

1.J. C. Steinberg, I. C. Montgomery, and
M. B. Garduer, “Results of the World's
Fair hearing tests,” Bell Sys. Tech. Jour.,
vol. 19, pp. 533-562; October, 1940.

intensity levels indicated by this curve.
The middle curve indicates the levels
where one half the group ean hear and
the other half eanuot hear. The dashed
portions of the eurves indicate regions
where no measurements have been made.
Feeling and hurting levels lie some-
where above 120 decibels as indicated by
the field of dots at the top of the chart.
Our experience with reproduced musie
has tanght us that it 1s undesirable and
probably unsafe to veproduce for a gen-
eral audience sounds that have greater
intensity levels than 120 decibels.

If the listener is in a quiet place, these
curves set the limits for the ideal trans-
mission system. This ideal of no noise is
seldom if ever realized by listeners.
Measurements of room noise have been
made by the Bell Telephone Laboratories
and from these measurements the aver-
age noise spectrum can be deduced. In a
paper by Seacord? it was found that 43

2 D. I". Seacord, “Room noise at subserib-
er's telephone locations,” J. Adcous. Soc.
Am., vol. 12, pp. 183-187; July, 1940.
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What a great way to show off your new Stereo system:

Here, for the first time, you get thrilling stereo selections from
six new ABC-Paramount albums . .. produced especially for
Electro-Voice in superlative stereophonic sound.

Hear this sparkling Electro-Voice Stereo Record at your high fidelity
showroom* . . . and ask to hear it played with Stereo’s Standard,
the Electro-Voice totally compatible Stereo Cartridge.

For stereo, it's superb; for monaural, superior to even your

present cartridge. Tens of thousands already in use attest to its
acceptance as the industry’'s standard. (Model 21D , . . $19.50 net).

For complete information, write Electro-Voice for free
brochure on choosing stereo equipment.

EleélhoYores

ELECTRO-VOICE, INC., Buchanan, Michigan

Foremost in Electro-Acoustics—High Fidelity Loudspeakers and Enclosures for STEREO.
Microphones, Phono-Cartridges and Public Address Speakers, Marine Instruments,
EVI Professional Electronic Instruments or Military Material.

*OR SEND $1.50 PREPAID TO STEREO DEMONSTRATION RECORD, ELECTRO-VOICE, INC., BUCHANAN, MICH.
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decibels was the average sound level in
residences not having radios playing.
The standard deviation of levels in dif-
ferent residences from this figure was
5.5 decibels. The distribution about this
average value indicated that abont one
half the residences have noise levels he-
tween 39 and 47 decibels, and 90 per
cent are in the range between 33 and 52
decibels.

Hoth? found that the form of the noise
spectrian was about the same for all
types of rooms. Using his velation, the
speetrum for the average room noise
having a total level of 43 decibels is
that shown in Fig. 2, lower curve. The
ordinates give the spectrum level. This
is obtained as follows. The intensity I in
a band of frequency width W is meas-
ured. Then the ordinates y are given by

y=10log I/WI,

where I, is the reference level of 10-1¢
watt per square centimeter. It has been
shown? that the masking level could be
obtained directly from the spectrum
level. Using this rvelation, the enrve
shown in Fig. 2, labeled MasgiNG LEVEL,
was obtained. This enrve then gives the
level of pure tones whiel can just be per-
ceived in the presence of average room
noise. This masking curve is the one
which is shown in Fig. 1 as a cross-
hatched band. It shows the range of the
masking levels for abont 90 per cent of
the residences in a typical gronp. The
dashed curve gives the average. If we
wish to inelude only the middle 50 per
cent of the residences, the top part of
this masking-level band would be low-
ered about 5 decibels.

Transmission Limits

Figure 1 then enables ns to set sev-
eral limits for an ideal transmission sys-
tem. If the noise emitted by the radio
set in a fypical residence is not to be
heard, its level shonld be below the
average threshold of hearing in the
room. For an average room this is seen
to be determined by the hearing mecha-

3 D, F. Hoth, “Room noise spectra at sub-
scribers’ telephone locations,” J. dcous.
Soe. Am., vol. 12, pp. 499-504; April, 1941.

4 H. Fletcher and W. A. Munson, “Rela-
tion between loudness and masking,” J.
Acous. Soc. Am., vol. 9, pp. 1-10; July,
1937.

120 I
\ |
100 [
o B L i
E T Il
. 2 80—\
Fig. 3. Hearing ; ! | )
limits for pure |= '
: ; -
tones—typical list- |Z 40 N
ener in typical |& i‘%{ Y
residential room |Z &,
noise. 240 “%
&
A
z Y one
20 7 %
0 3 e 20000
. . —
FREQUENCY IN CYCLES PER SECOND

nism from low frequencies to 200 eps,
and by the room noise from 200 to 6000
¢ps, and again by the hearing mecha-
nism above 6000 c¢ps. For example, the
fundamental of a 60-cps hum shonld bhe
kept below a 57-decibel level, whereas
any components of this hum around
1000 cps should be kept below 25-decibel
intensity level for the average room. It
is seen that for the 5 per cent of the
rooms which are quietest the limit is set
entirely by the hearing-acuity enrve.
From Figure 1 one can also set the fre-
quency limits for an average listener if
all sounds that can be heard are to be
used in the broadeast. This range is from
20 to 15,000 eps for the highest possible
levels, and for any lower levels this fre-
quency range is smaller, as indicated.
Figure 1 also gives the maximnm levels
such an ideal system might be called
upon to transmit. This maximum level
is taken as 120 decibels and the same for
all frequencies. There is an uncertainty
of about 10 decibels coneerning the level
that ean be tolerated by the average
car. Our experience with reproduced
sounds neav this level indicates that it
is very unlikely that higher levels will
be used even though levels somewhat
higher than 120 decibels may be toler-
ated by an average listener withont pro-
duecing permanent injury to the ear. It is
probable that there will seldom if ever
be a demand for such high intensity
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levels in a home, but if we are thinking
in terms of an ideal which is set by
human-hearing capabilities the upper
Hmit must be taken at least as high as
120 decibels. The power P for producing
the maximum level of 120 decibels varies
from 3 watts for a typical residential
room to 400 watts for a concert hall such
as the Academy of Music in Philadel-
phia. It may be obtained from the for-
uwnla
P=0.00012 V /T watts

where ¥ is the volume of the room in
cubic feet and 7 is the reverberation
time in seconds.

If we utilize the entire intensity level
range from the average threshold in a
room having average noise to 120 deci-
bels level, it will be seen that from 2000
to 6000 eps this range 1s approximately
100 decibels. From 500 to 2000 eps it is
about 5 decibels less than this figure,
while for 100 eps the range is only 75
decibels. It should be emphasized that
these figures refer to the level range of
single-frequency tones. When talking
about program material where complex
sounds are used which are rapidly vary-
ing in intensity and frequeney, the mat-
ter of measuring intensity level range
is not simple as will be evident from
later diseussions.

A summary of these conclusions is
given by the envves in Fig. 3, which give
the limits umposed by the hearing of an
average person in a room having aver-
age room noise. In using this enrve it
nust he remembered that the lower lim-
iting enrve wmay be anywhere in the
shaded area, depending npon the room
noise condition. This shaded area covers
90 per cent of noise conditions in resi-
dences. T"or an average business office
the lower curve will be raised abont 15
decibels, and for a factory location the
lower curve will be raised nearly 35 deci-
hels, leaving a range of only 60 decibels
even if the highest levels that can be tol-
crated by the ear are unsed.

(Conlinued on page 49)
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Mclnlosh Cuner

Now — at last —a high quality tuner, and from Mclntosh! Two long, arduous
years of development and experimentation has resulted in several outstanding
and new features to bring you unprecedented performance. Drift free without
A. F. C. yet incorporates, the strongest, and only distortion free, A. F. C. (auto-
matic tuning) — no alignment problems, mechanically captive transformers pre-
vent mis-alignment from vibration, transportation, etc.; (for the first time, tube
changes do not require re-alignment — Ultra-Sonic muting (absolute quiet
between stations) — flat, distortion free, frequency response (lowest distortion
for equivalent signal input) and many more.

Mclntosh Laboratories, Inc.
2 Chambers Street, Dept. AE-7-58
Binghamton, New York

Please send me a full color photograph of the
Mcintosh MR-55 A.M.-F.M. tuner . . . The tuner that
“keeps the promise of F.M.”
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Equipment Review

Tandberg Model 3 Stereo Tape Recorder—Lektrostat
Record Cleaner—Heathkit EA-2 12-watt Amplifier

TANDBERG STEREO
TAPE MACHINE

he Tandberg Model 3 stereo tape re-
corder (Figs. 1, 2, 3), a product of
Norway, is designed to play in-line

stereo tapes and to record monaurally. It
is a small, versatile, high-quality 32-pound

(with case) package crammed with fea-.

tures rvefleeting the designers’ efforts to
anticipate the stereofan’s public needs,
whether for a limited cost or money-no-
object installation.

With this machine, a reel of stereo tape,
and just one speaker, sterco ean immedi-
ately be brought into the home, at least on
a modest basis, for the Tandberg already
contains two power amplifiers and a
speaker, a 5347 x 8” unit. Thus the would-be
stereofan can get off the ground without
having to wait until he acquires a second
chain of high fidelity components—econtrol
amplifier, power amplifier, and speaker.
Eventually, depending upon his sights, he
may wish to use a better amplifier and
better speaker in place of those in the
Tandberg. In the interim, however, the
latter enable him to enjoy stereo.

The Tandberg's internal speaker can be
connected either to its channel 1 amplifier
(upper track; left speaker) or to its chan-
nel 2 amplifier (lower track; right speaker)
by flicking the monitor speaker switeh re-
spectively to left or right. In mid-position
of the switch, the speaker is disconnected
altogether.

IFigure 3 shows the output jack arrange-
ment, intended for banana plugs, which
may be used to feed a signal either directly
to external speakers or to the inputs of con-
trol or power amplifiers. Should the listener
wish to combine hoth stereo echannels into a
single speaker, he can do so by taking the
output from jacks 2 and 4, thus putting the
two ontput transformer secondaries in series

and thereby feeding the outputs from both
traeks to the single speaker.

The Tandberg’s power amplifiers have
single-ended outputs, each using one 18L-84,
but are able to put out enough power at
reasonably low distortion to drive an effi-
cient speaker to a very substantial level.
On a Tandberg that he used for several
weeks, the writer found that TM distortion
of each amplifier measured below 2 per
cent at 1 watt output (equivalent sine wave
power), which was enough to drive his
speakers well above the desived level. If the
machine is used to supply signal voltages
to external amplifiers, with the gain control
set between positions 2 and 3 it cau supply
0.5 volt on each channel—ample for any
control amplifier—at about 0.5 per cent IM,
which is consistent with high fidelity per-
tformance; this data is also based on the
writer's measurements.

If it is desired to play a monaural tape,
one can feed the monaural signal into both
amplifiers by turning the monaural-stereo
switch to the monaural position. This con-
nects both amplifiers to the upper track
signal and prevents playing both tracks at
once, which would result in garbled sound,
particnlarly sinee one of the tracks would
be played backwards,

All or most sterco tapes are now re-
corded with NARTB equalization, where-
fore it is important that the playback ma-
chine incorporate NARTB playback equali-
zation. This the Tandberg does, and quite
accurately. On the machine used by the
writer, equalization remained within 1.5 db
of the NARTB standard over virtually the
entire audio range. There is a strong temyp-
tation not to maintain full bass boost at
the very low end inasmueh as this aceentu-
ates the problem of hum. However, the
Tandberg does not succumb to this temp-
tation and maintains NARTB bass boost,
within 1.5 db, down to at least 30 eps. The

Fig. 3. Rear panel of recorder indicates

line voltage to which set, and provides

for the outputs and the high-level input.

Small compartment at right holds power
card.

record-playback response (monaural) of
the Tandberg is also excellent, being flat
within 1 db between 50 and 10,000 eps,
and only 2 db down at 15 ke and 3 db at
20 eps.

There are many features of interest from
the viewpoint of designing a quality tape
machine and from the operating viewpoint.
The motor has a one-pound, large diameter,
dynamically balanced Hiywheel, which helps
account for the exceptionally good wow and
flutter characteristics of the Tandberg, less
than 0.1 per ¢ent at 7.5 ips. For minimum
hum, the heaters of the first tube of each
amplifier are d.c. operated, and the tube is
ghielded by mu-metal; the entire amplifier
is screened by metal foil. The magie-eye
record level indicator is damped so that the
c¢ye may follow its peak indications. The in-
line head achieves a eross-talk ratio of bet-
ter than 60 (b by means of a mu-metal
shield between its two sections; this is im-
portant when a dnal-track monaural tape is
Ilayed, so that the signal picked up by the
lower section of the head is not coupled to
the uvpper section and thereby heard in
playback. The gaps of each seetion are suffi-
ciently co-linear that the head may be used
to play full-track recordings withont an ap-
parent time difference between the signals
from each section.

When the tape is rewound or wound in
the forward direction, the tape is lifted
away from the heads to prevent head wear
due to abrasive action of the tape coating.
No pressure pad is required to maintain
firm contact between the tape and in-line
head—good contact is very important in

Fig. 1 (left). Panel view of Tandberg Model 3 Stereo Tape Recorder. Fig. 2 (right). Underside view of Tandberg recorder. Sec-
tion at right is "B’ channel in which the output tube serves as the erase-bias oscillator when used as a monaural recorder.
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Furniture By JENS RISOM DESIGN INC,, N. Y.

This
is where
the music

*New Transcription-Type Tone Arm Makes Collaro
World’s First True High Fidelity Changer

When you select your high fidelity system—an amplifier with
low distortion and low noise level, a speaker capable of repro-
ducing the entire audible range—you want to make certain you
pick the right record player. Because that’s where the music
begins. That’s why today’s fine high fidelity systems require the
all new Collaro—the turntable that changes records—featuring
the revolutionary transcription-type tone arm.

The new arm is one-piece, counter-balanced and will take any
standard cartridge. Resonances are below the audible level.
Between the top and bottom of a stack of records there’s a
difference of less than 1 gram in the tracking weight as com-
pared with 4 to 8 grams on conventional changers. This insures
better performance for your precious records and longer life
for your expensive styli.

It’s worth noting that Collaro quality is so well recognized that
leading American manufacturers of fine console units incorpo-
rate Collaro into their instruments in order to achieve the best
possible performance in a record player.

In addition to the transcription-type arm, the Collaro Con-
tinental features:

Four speeds, manual switch that permits playing single record
or portion of a record; jam proof mechanism, hold the arm in
mid-cycle and it won't jam; automatic intermix, plays 7", 10"
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PICK LIE IIZIHL recora player. pecause tar s wilere tne music
begins. That’s why today’s fine high fidelity systems require the

or 12" records in any order; automatic shut-off after last record
has been played; wow and flutter specifications, ¥4 (0.25%)
RMS at 33% RPM, superior to any changer in the world;
muting switch and pop filter to eliminate extraneous noises;
extra heavy duty 4-pole induction motor; heavy rim-weighted,
balanced turntable for fly wheel action ; removable heavy rubber
turntable mat; pre-wiring for easy installation; attractive two
tone color scheme to fit any decor; factory custom-testing for
wow, flutter, stylus pressure and correct set-down position.
Reflecting their custom English craftsmanship Collaro changers
are tropicalized to operate under adverse weather and humidity
conditions. The base, in blond or mahogany, is optional at
slightly extra cost and the Collaro mounts easily and quickly
on a pre-cut mounting board or base.

When you buy your Collaro, you’re buying professional quality
equipment at a record changer price. Collaro prices start at
§37.50. The Continental, featured above, is $46.50. (Prices are
slightly higher west of the Mississippi.)

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro line..

WRITE TO DEPT. A-7C.

ROCKBAR CORPORATION .
. MAMARONECK, N.Y.
Rockbar is the American sales representative for Collaro Ltd. and other fine companies.
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preserving  high-frequency response—and
the absence of a pad reduces flutter and
prolongs head life. Tape tension when the
machine is running is kept to a low 10
grams, which serves to minimize wear of
heads, tape guides, and capstan. Starting
and stopping tensions are respectively
about 40 and 120 grams, which mecuans that
the very thin “half-mil” tape, which affords
twiee the playing time of standard tape on
a given size reel, can be handled without
danger of breakage or stretching.

For the purpose of easily spotting a de-
sired passage, the Tandberg incorporates
a program counter with clock-type dial and
two hands. The machine ean be used for
public address purposes by putting the
mode selector switeh in the lowest position;
the monitor speaker or an external speaker
or both c¢an then be utilized. A mierophone
rated as having response to 13,000 cps
within 3 db is supplied.

LEKTROSTAT RECORD CLEANER

Since the appearance of vinylite miero-
groove records, their users have had to con-
tend with a serious problem of dust (and
other forms of dirt). As dust gathers on
the record, noise and distortion and abra-
sion inerease. With the low tracking pres-
sures now prevalent, and becoming ever
lower, the stylus ean accumulate enough
dust to lift it virtually from the groove.
Those who like to use changers find it fu-
tile to load on a large stack of microgroove
records unless some dust-combatting device
is employed, for otherwise the stylus be-
comes insufferably clogged after only a
record or two.

Hence there has been a ready market
for record cleaning ageuts, some having
anti-statie properties, some detergent prop-
erties, and some both. A newcomer to this
field, the Lektrostat Record Cleaning kit
(Fig. 4), contains a fluid with both char-
acteristies and eclaimed to be non-gumming.
Much of its effectiveness, however, owes to
the special groove-cleaning applicator that
is part of the kit. The writer has used
Lektrostat on his records and found it very
effective.

The applicator is flat and round and has
a sponge rublber core surrounded by a vel-
vet synthetic material with a pile of soft
bristles. The fluid is squirted onto the
record and distributed by a rotary motion
of the applicator, following the grooves.
In faet, it is difficult not to follow the
grooves, as the user soon finds out, for he
can feel the bristles slide into them. The
applicator not ouly spreads the fluid, but,
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Fig. 5. Heathkit EA-2 amplifier “sounds as good as it measures’” and looks as good
as it sounds.

equally important, lifts the dust and grime
right out of the grooves, leaving no gum-
ming residue. If one wishes to clean an old
record containing a good deal of dirt, it is
advisable first to dislodge most of it by
several wipes with the dry applicator.

The eore of the applicator is of sponge
rubber so that it will not mat down or be-
come lumpy. Since the bristles are syn-
thetie, they do not crush down, which is
the tendency tor matural fibers, especially
when wet. The synthetic sheds water, oil,
dirt, and so on. It is merely necessary from
time to time to wipe or blow off the dirt it
has picked up.

Dexter Chemieal Corporation, which
makes Lelktrostat, is well known as a manu-
facturer of anti-static agents and deter-
gents for the textile and paper industries.
Starting with one of the anti-static fluids
made for these fields, they have tailored it
to have detergent properties as well and,
very important, to be non-gumming. The
solvent employed for the agent is water,
whieh is eapable of dissolving the salts and
sugars deposited on the reecord by human
hands. Lektrostat will not evaporate except
at temperatures which wonld harm or de-
stroy the record.

A little bit of the Lektrostat fluid goes
a long way—about 5 drops per side. How-
ever, an excess dostage does no harm since
the excess is carried away by the appli-
eator. If the record is stored in a plastic
bag, the auti-static agent deposited in the

Fig. 4. Lektrostat
record cleaning kit
includes anti-static
detergent, appli-
cator, and plastic
-container.

grooves is claimed to he effective for
months. But paper and cardboard covers
absorb the fluid, limiting its effectiveness
to weeks or days.

A not unimportant member of the Lck-
trostat kit is the bag itself. It is made of
polyethylene for strength and life, so that
the applicator may receive maximum pro-
tection against dirt, dust, and humidity.

THE HEATHKIT EA-2
AMPLIFIER

At $27.95, the Heathkit EA-2 composite
amplifier—phono preamp, tone controls, and
12-watt power amplifier, on one chassis, as
shown in IFig. 5—is a surprise package. Its
low price might lead the casual observer to
dismiss it as something of a toy, perhaps
worthy only of a junior audio system for
the children or the den or the workshop, or
the like. Actually, it is a grown-up per-
former, within its 12-watt rating. And it
must be remembered that the difference be-
tween a 12-watt amplifier and a 30-watter,
which few sneeze at, is ouly 4 db, a rela-
tively slight volume difference to the ear.

The circuit of the EA-2 is essentially
orthodox and at the same time up to date.
The magnetic phono preamp consists of a
single stage, followed by losser type equali-
zation. Subsequeuntly there is a stage of
gain for all the inputs, a volume control,
another stage of gain, and the tone con-
trols, which are the conventional Sterling
type. The power amplifier section follows
the trend toward use of a pentode input
stage direct-coupled to a triode employed
both as a phase inverter and driver for the
output tubes. Pentode and triode are in a
single envelope, the now widely used 6 ANS.
The phase inverter is the familiar split-
load type, which some experts hold to be
as good us any. The output stage is ultra-
linear, using the highly-regarded ETLS84's.

The EA-2 is easy to assemble and took
this reviewer the equivalent of four eve-
nings. (The reviewer probably takes a good
deal more time than the average, because
he checks all resistors for value, checks
capacitors for value and leakage, checks
continuity of counections by means of an
ohmmeter, doubles back after every dozen
steps or so to check his work, and so on.
On the other hand, the caretul approach
has paid off in that every one of the dozen
or more kits he has built in this manner
Lias worked correetly right from the start.)
Although the chassis is only 8-3/16” deep
by 12%~ wide, the layout is uneramyped and
at no time requires a surgeon’s dexterity.
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/ Fortissimo!

...yet how
sweet

the sound!

Generate the full excitement of High-Fidelity!
Specify the new RCA-7027 for your amplifier designs

Stronger and stronger grow the chords, the fervent expression of the artist—yet the

sound is sweet, most pleasing to the listener’s ear. The Concert Grand makes stringent

demands upon high-fidelity amplifiers for high power and low distortion. Can your

designs meet these demands? They can if you “design around” the RCA-7027!
RCA-7027 is a glass-octal type beam power tube. Two 7027’s in Class AB;, push-pull

service with 450 volts on the plate can handle up to 50 watts of audio power with

only 1.5 percent distortion. Structural features contributing to the exceptionally high

RCA Field Offices

EAST: 744 Broad Street

Newark 2, N. J.
plate dissipation (25 watts) of this compact tube are: button-stem construction, HUmboldt 5-3900
heavy stem leads having high heat conductivity, heavy plate material, radiating fins MIDWEST: Suife 1154,
on control grid, and double base-pin connections for both control grid and screen grid. Merchandise Mort Plaza

Chicago 54, lllineis

Achieve for your hi-fi designs the advantages of high dissipation, exceptionally e AP, L

low distortion, and high power amplification offered by the new RCA-7027. Ask your R I "
RCA Field Representative for further details. For technical data, write RCA .LgfsAnéel::2l2ng(;ZTif.IVd.
Commercial Engineering, Section G-91-DI, Harrison, N. J. RAymond 3-8361

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

SpPpEeECITY TNEe New IKUA-/7UZL /7 TOr your amplitier aesigns
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Fig. 6. IM distortion curves for the Heath-
kit EA-2.

Parts of high quality, as for example the
use of molded paper capacitors, an ECC83
as the input tube, EL84's as the output
tubes, an EZ81 as the rectifier, and power
and output transformers about as husky as
can be accommodated within the amplifier’s
dimensions.

Size of the output transformer is re-
flected in the ability of the BA-2 to turn
out at least 12 solid, clean watts at 20 cps,
as viewed on an oscilloscope. At the rated
power of 12 watts, the frequeney response
measured was + 0.5 db between 30 and 10,-
000 eps, and 1.5 db down at 20 and 15,000
eps, and 3 db down at 20,000 eps. Below 12
watts, frequency response remained esseu-
tially the same within this range.

High-frequency response was also checked
with the gain control set at 6 db below
maximnm; the resistance of the gain pot
aets as a low-pass filter in conjunction with
the input capacitance of the 6C4 (largely
due to Miller effect), and the low-pass ac-
tion is greatest when the pot is at mid-re-
sistance. At this setting, response was down
only 0.5 db more at 10,000 ¢ps, 1.2 db more
at 15,000 cps, and 2 db more at 20,000. This
slight a deterioration in treble response is
hardly apt to be noticed. Moreover, it is
quite unlikely that one will be operating
the amplifier with gain as far advanced as
6 db below maximum. With gain 10 db be-
low maximum, there was no additional loss
at 10,000 eps, about 0.5 db at 15,000, and
1 db at 20,000. At 20 db down, no addi-
tional losses were observed.

To obtain maximum flatness of response,
with bass and treble control knobs pointing
straight up (12 o’clock), it was necessary
to rotate the treble control pot about 15°
counter-clockwise (center lug pointing to
about 11:30). Parts toleraunces would ac-
count for this. It was not necessary to ad-
just the mounting of the bass control pot.

Probably the most fascinating thing
abont the TEA-2 is its low distortion. As
shown in Fig. 6, it does not exceed 1 per
cent IM until equivalent sine wave power
(the wattmeter reading of two signals
mixed in 4:1 ratio is multiplied by 1.47 to
obtain the power of a sine wave having the
same peak) is above 12 watts. At 10 watts
equivalent sine wave power, IM was only
0.33 per cent. F'rom 3 watts down, it meas-
ured 0.1 per cent or less. The IM meter
employed for these measurements nses fre-
quencies of 60 and 5000 cps and has a
residual reading of about .06 per cent. At
10 watts and below, the performance of
the BEA-2 leaves little if anything to be
desired with respect to distortion. And it
bears repeating that most audiofans will
not be using more thau five watts.

An amplifier that measures well with re-
speet to distortion may not sound clean.
Often it will be found that such an ampli-
fier displays excessive ringing when square
waves upward of 1000 c¢ps are passed
through it. The EA-2 exhibited no ringing
whatsoever on square waves of 1000, 5000,
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10,000 and 20,000 eps, and eveu with treble
boost applied.

Still on the subject of distortion, it was
found that at 1000 eps the EA-2 clipped at
just about 15 watts. So one can think of
the EA-2 as a 15-watt amplifier since IM
is just a little over 2 per cent at this point,

Sensitivity of this Heathkit is quite suffi-
cient. Tt was measured at approximately
0.3 volts on high-level inputs and 8.6 my
on the magnetic phono input for 12 watts
output. Sinee one can count on approxi-
mately 15 to 20 mv on peaks from cven the
weakest magnetic cartridges, no problem of
inadequate gain is anticipated on magnetic
phono input. High-level sources generally
turn out from 0.5 to 3 volts on peaks, so
there is no problem in this respect either.
In fact, the problem may be too much sig-
nal inpnt. For exawple, some piezoelectrie
cartridges deliver a volt or two on peaks,
and sowme maguetic cartridges put out mueh
as 100 mv or more. In the case of high-
level sources, the input signal could easily
be ecut by reducing the lower leg of the
voltage divider at the input. The signal of
a high output magnetic cartridge can be
reduced by replacing the 47,000-ohm load
resistor with an appropriate voltage di-
vider consisting of two resistors having a
total value recomwmended by the cartridge
mauufaeturer.

Only RIAA phono equalization is pro-
vided; however, this suits virtually all
records presently made and, with slight ad-
justnment of the tone controls, is adequate
for records made prior to 1954. Between 30
and 15,000 cps, equalization did not deviate
more than 1.5 db from the RIAA curve.

The tone controls of the EA-2 provide a
substantial range of boost and cut. Ample
bass boost is partienlarly welcome since no
loudness cowpensation is provided for the
Fletcher-Muuson effect. At 30 e¢ps, a maxi-
mum of 16.5 db boost and 17.5 db cut were
measured. Maximum treble boost measured
16 db at 15,000 eps, and cut 21.5 db.

Since the EA-2 aims so high, it is not
unfair to talk about its drawbacks, even
though its price is so low. One drawback
is the provision of only three inputs—tuner,
crystal-phono (suitable for ceramic cart-
ridges as well), and magnetic phono. How-
ever, a tuner, TV, tape machine, or other
high level source can also be fed into the
erystal-phono input. The audiofan desiring
more iuputs probably would not find it diffi-
cult to replace the existing selector switch
and to mount an additional input jack or
two.

A salient omission is an output for feed-
ing a tape recorder. But this could be recti-
fied quite easily, if desired. In fact, in con-
structing his EA-2, the reviewer paved the
way for such an addition in the future.
Instead of mounting a seven-pin wafer
socket for V2, a 6C4, he mounted a nine-
pin ceramic socket in the same hole and
employed half of a 12AU7, which is the
same as a 6C4. The other half of the 12ATU7
can eventnally be employed as a cathode
follower, requiring ouly a coupling capaci-
tor and three resistors to be added to the
circuit. The cathode follower would be in-
serted between V2 and V3, and a jack in-
tended for feeding a tape recorder wonld
be connected to the ontpnt of the mew
stage.

In terms of performance, the only eriti-
cism that ean be directed at the TA-2 is
its modest signal-to-noise ratio. On high
level inputs the reviewer measured 60 db
noise and hum below 12 watts output at
1000 e¢ps. On magnetic phono input he meas-
ured a 47 db signal to noise ratio. Ratios
at least 10 db higher would be more in line
with professional performance.

With gain control full down, slight hum

fied c.lnitle en.s-il-_\'.‘“ifrdéérii'e-(i.ullrl tact, in con-
struetine his TTA-2 the reviewer paved the

can be heard within a few feet of a speaker
of average efficiency. This originates in the
power amplifier seetion (V3, V4, V5) and
18 likely due to inadequate filtering of the
B + supply for the output tubes. In a quiet
listening room and when the program
source contains little noise, the hum might
be bothersome to a listener sitting close to
the speaker. We tried adding a 30-ohm re-
sistor between the rectifier cathode aud the
B+ lead of the ontput transformer, by-
passing this point to ground with a 40 nf
clectrolytie capacitor for the additional
filtering and inereased the signal-to-noise
ratio by about 11 db.

But overall, as it stands, the EA-2 pro-
vides exceptional performance at its priee,
and in a number of respects exeellent per-
formance at any price. To the handy audio-
phile, it furthermore offers attractive op-
portunities for increasing flexibility of per-
formance; and possibly he may find a way
to reduce hum, if it does turn out to be a
problem in his case. b

AUDIO ETC

(from page 12)

there were sufficient cross-talk between
tracks to be noticeable. The tracks are in-
terleaved, two each direction, so that each
traek has at least one other adjacent to it
that runs in the opposite direction. (I
might be wrong but at this point I gather
this is the case.)

Cross-talk simply must have been re-
duced to acceptable limits—or RCA is
sticking its neck out. So is Ampex. The
basie four-track system used by RCA is the
same as that recently announced by Am-
pex. Maybe you distrust one or the other
of these concerns; I doubt if you will feel
like distrusting both of them on this mat-
ter. However—we shall see. If cross-talk is
apparent in the four-track recording and
is obnoxious, then a huge commercial de-
velopment has been falsely and mistakenly
launched! As I say, in the demonstrations
I heard no cross talk at all when the stereo
tape was played from two of the four
tracks. T must assume that no tricks were
played on us. I doubt if it would be worth
RCA’s time to do so, even if it were so in-
clined.

Cartridge size? The thing is amazingly
compact, considering the full hour of stereo
sound (two hours of monaural home re-
cording) that it ean contain. I forgot to
measure the box, but the cartridge itself
is as thin as a cigarette lighter and just
seven inches long, five inches wide. Not nn-
like one of those “flat 50” metal cigarette
cases in general shape. Its packing box is
like those for present tapes but smaller,
oblong iustead of square.

The long side of the cartridge is hori-
zontal in the playing position; the tape
runs along the lower edge, past a series of
five inset slots in the eartridge body. It is
here that the playing and drive mecha-
nisms operate, from the machine itself. To
put the cartridge in place you simply slip
the top edge nnder a flange on the ma-
chine and drop the rest down in place.
The slight erack between the cartridge and
the business part of the machinery that
lies against it represents the usual “slot”
on the average home tape machine—but
here the tape, reels, and holder all come
onf in a piece. Simple.

The cartridge itself is of the utmost
simplicity—the two halves are almost
identical plastic sectious that fit together.
The simple spring-loaded brake mechanism
is about all there is in addifion, plus the
two hubs, loose in their cut-out lholes and
two sheets of cellophane-like material.
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HIGH FIDELITY LOWBOY SPEAKER SYSTEM AND ENCLOSURE

Self-contained folded horn for use either in corner
or flat against a wall . . . ideal for any University 12” or
15" extended range speaker, or multi-speaker system

EN-1SLH TROUBADOUR ENCLOSURE
Provides unusually well balanced reproduc-
tion of all frequencies. Integration of direct
woofer radiation with rear horn loading
enhances low frequency response. Optimum
projection of mid and high frequencies
closer to ear level is accomplished by the
subtly angled baffle board, which also min-
imizes reflections within the compression
chamber. Flexible baffle hoard offers the
added advantages of P-S-E — University's
Progressive Speaker Expansion — the easy-
on-the-budget plan that allows you o de-
velop your choice of multi-speaker systems
at your own pace, and protects your original
speakers from ever becoming obsolete. The
Troubadour is custom-built by master crafts-
men—vwith fine-furniture finishes—for those
who appreciate fine cabinetry.

seesesvesnssass

EN-15LH ENCLOSURE — 29” h, 34" w, 19” d. Adapter for

Walnut or Blond — $144.50. S-12 SYSTEM — User net: Mahogany — $343.50, Walnut or Blond — $348.50

 Universitly sounde beitbr”
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subtly angled baffle board, which also min-
imizes reflections within the compression

S-12 TROUBADOUR SYSTEM

Now, the outstanding tonal range and qual-
ity of the renowned “Master” system is
available as a lowboy. This deservedly pop-
ular 3-way multi-speaker system boasts the
incomparable C-15W Theatre Woofer for
rich, clean bass; the new H-600/T-30 for
balanced mid-range; and HF-206 Hyper-
sonic Tweeter for flawless reproduction of
treble frequencies to inaudibility. The N-3
Acoustic Baton network provides crossovers
at 700 and 5000 cps, with “presence” and
“brilliance” controls to give you fingertip
command over room acoustics and program
material variations. The 5-12 easily handles
up to 50 waltts, yet is so efficient that even
if driven by a modest 10 watt amplifier, it
produces the richly satisfying, full volumed
tone your musical taste demands.

HF-206

H-600/ T-30

12" speaker supplied. User net: Mahogany — $139.50,

balanced mid-range; and HF-206 Hyper-
sonic Tweeter for flawless reproduction of

...and ideal for stereo, some ot
University’s compact enclosures and
systems for every taste and budget

——

NEW! ULTRA LINEAR RESPONSE SYSTEMS
Astonishing “big system’ sound from enclosures
fully 40 to 809, smaller than other systems of
comparable standards. With a good amplifier de-
livering from 20 clean watts upwards—and an
ultra linear response system—you'll revel in really
balanced, distortion-free reproduction with clean,
true bass notes so low that you'll feel as well as
hear them . . . to highs beyond audibility, (Of-
ten promised, but so seldom fulfilled in other
small systems.) Latest production has new *'pro-
gram distortion” filter switch to correct for in-
ferior radio programs, worn records, or tapes, etc.
Available in highboy and lowboy models, in 157
3-way and 12" 2-way systems . . . for every possible
arrangement . . . built-in, bookshelf, corner.

NEW! DEBONAIRE SYSTEMS AND ENCLOSURE
Another achievement in versatility. The bEBO-
NAIRE ENCLOSURE is the smallest lowboy (only 2734”
wide) for 2- or 3-way systems using 12” or 15”
speakers. This space-saver employs the phase in-
version principle to aungment low frequency re-
sponse, integrating direct radiation principles to
accommodate a wide variety of extended range
speakers. ldeal for P-S-E. Designed to complement
both traditional and modern decor. Available
also as two complete systems: Model S-3 compris-
ing the outstanding components of the 8-way 127
SENIOR system . .. Model S-4, a 3-clement 157 sys-
tem, complete with balance control.

TINY MITE SYSTEM AND ENCLOSURE
Moderately priced diminutive 3-way speaker com-
bination . . . a veritable powerhouse of acoustic
cnergy. Magnificent performance from an enclo-
sure only 2147 x 15V~ x 124”1 And so cfficient,
a clean 5-10 watt amplifier is more than adequale.
Use in corner, against wall, cven upside down
near the ceiling. Available as enclosure, finished
or unfinished, for use with any University 8” or
12” extended range spcaker,

COMPANIONETTE 2-WAY SYSTEM

Ideal for bookshelf use or as an extension speaker.
Employs “distributed port” phase inversion prin-
ciple for excellent bass reproduction. Especially
suited in pairs for stereo system when space and
budget are very restricted. Can be used with
wrought iron legs, available at most stores, for
conversion to attractive floor model.

For complete descriptions and specifications on
these and other fine University speaker systems
and enclosures—and for the complete P+S+E story,
write Desk R-5, University Loudspeakers, Inc.,
80 So. Kensico Ave., White Plains, N. Y.
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Reel size? All—what a neat trick! There
aren’t any reel flanges (the cartridge holds
the roll of tape in place) and so the two
tape rolls ean be placed close together. As
one grows larger, the other diminishes,
getting out of the way. This allows .:1.1'01:1-
tively large roll of tape in a surprisingly
small space. )

Tt's a brilliant, utterly simple idea, real
Columbus-and-the-egg stuff, and it excites
my deepest admiration. I enjoy seeing
things used for the first time that are so
obvious that yon can’t believe they are
trulv innovations. This is one of them, for
me anvhow. There hasn’t been any :11)1)!1-
cation of the idea before unow, at least in
the hi-fi field. (I suppose this sort of tape
recling has been used in plenty of other
applieations—probably in a Sputnik or
Explorer or lwo.) A

Cartridge drive? Alas, I was so fascl-
nated by the whole gadget that T forgot
to notice how the tape transport actually
worked—except that it starts almost in-
stantly when the ecartridge is slipped un-
der the rear flange and dropped in place.
No fumbling for prongs or levers to fit into
holes—the thing just drops right in; then
the little hubs begin to torn.

Head contact? The tape, as you may
have already figured out, is wound in the
“B” fashion, with the coated magnetic
side out instead of in. The heads, ob-
viously, face away from you as you look
at the machine, towards the back; in stand-
ard machines they face towards you. The
erase head is dead center (operating with
the eartridge in either position, turnover).
The record head is at an adjaceut slot—
two heads for the automatie reversiug mod-
els, one on each side of the erase. The
capstan comes up behind the tape through
another space, as you drop the eartridge
in place. The heads, of course, are double
stacked, of the new type that operates on
two of the four tracks, staggered hori-
zontally.

So it goes, as to detail. There’s plenty
more—but soon after this appears, yow'll
be able to get one for yourself, if you
haven’t already. (The cartridges were sup-
posedly issued in June, but the machines
on whiel they play weren’t due until the
end of this mounth, as of publication time.)

Players available? A slight financial
snag here; RCA’s semi-automatic (huqd
turnover) stereo tape reeorder-player will
sell for just under $300, which ain’t hay.
The automatic (self-veversing) model will
be around $450. You can buy the cartridges
cheap but you ecan’t play ‘em so cheaply
—now.

However, RCA has given the spees for
the whole system to the industry, in to-
day’s usnal fashion. There is some reason
to think that a wide variety of tape play-
ing and recording equipment for the new
cartridge will soon be on the way. RCA
says it has no plans for a tape deck. But
other eompanies are supposed to be work-
ing on that. I expect that by fall there will
be a good beginniug in this direetion, as-
suming that the cartridge looks good to
all of us. It looks good to me, right now.

As of a first inspection, I see no reason
why the mew tape player should be any
more expensive than a roughly comparable
standard machine. The basie mechanisms
for the drive are pretty mneh the same—
fast speed cach way via pushbuttons, the
usual start button, plus a track selector
(for monaural recording on all four tracks,
one at a time) that should be no more
than a simple switch. The whole thing is
really extraordinarily simple; that's why
it appeals to me. It seems to be extra-
ordinarily foolproof too, in simple and in-
genious ways; that also appeals to me and
will to you.
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Compatibility? RCA has struck firmly
towards a constructive and healthy inecom-
patibility. The new cartridge plays on its
own special machine, and that is that.
There really wasn't muneh use trying for a
compromise. The heads are differeut, the
tracks are different, the entire gcometry
was necessarily different if the system was
to take tull advantage of ecartridge op-
eration and of four-track recording. This,
it scems to me, was both inevitable and
reasonable. We have here what is nsually
called a clean break, for a new approach.

Ampex, to be sure, is offering conver-
sions for its present home tape players
that will allow them to play four-track
tape. But these are for standard reeling—
not cartridge tape. (You can buy an RCA
cartridge and reel the tape out of it onto
an ordinary reel, then play it on the
Ampex, if I get it straight.) This is my
present information, anyhow, as of our
usnal ahead-of-time publication date.

L snppose some ingenious soul will soon
devise a marketable two-way machine, to
play both the cartridged tape and the con-
ventional reels—two-tracked at 714 ips and
fonr-tracked, iuter-leaved, at 3% ips—but
this will hardly make. tor true compati-
bility. It'll be a necessary makeshitt, like
the turnover cartridge and the 45 rpm-
removable center spindle.

The editor suggests that the construction
won’t be too tough a problem even so. The
cartridge tape is wound coated side out,
the heads play from the near or lower side
as you look dowu ou the machine, whereas
present recorders work just oppositely. To
get all the heads on-one side, the lower
side, you could (he suggests) mount your
standard 77 reels to play with the feed and
take-up from the side nearest the center,
the reels turning the opposite direction
from at present; this would bring the
coated side down. T.ooks funny but it is
entirely feasible. All the tape heads, new-
type and old, would then operate from the
lower side, to leave the necessary space for
the cartridge. I can imagine the trieky
arrangemeut whereby the cartridged tape
would hit ouly the heads it requires, while
the manual tape would be threaded to con-
taet one or more different heads. Not too
complicated.

There would have to be a double drive.
The two spindles for the cartridge would
be close together in the center and retract-
able below deck-level for manual play. The
larger 77 reels would mount more or less
as now except for the reverse turn. Their
flanges would overlap the cartridge space
in the middle in order to get them as elose
together as possible (natch, only one sys-
tem would be used at a time).

Possible—but with this dual drive and
with extra heads the home machines of
this sort aren’t going to be too cheap. It
will be iuteresting to see what is forth-
coming when the tape machine makers have
finally had a chance to eateh their breath.

Incompatibility, von see, is an essential
part of this radically new system and it
might just as well be faced up to, for the
time being. A disndvantage—an agony for
many who have standard tapes they want
to play. RCA has had to elose its corporate
eves to the woes of the good people who
have been buying all those RCA two-track
sterco tapes, at the fabulous high prices,
these last few vears. The old tapes will
be supplied, incidentally, “as long as there's
a demand,” says RCA. That probably
means not for long. Demand, at the price,
is likely to fall off pretty fast now.

Specifications? The big missing factor,
as of the time I am writing, is the body of
specifications that would give ns a conerete
¢lue to the claimed performance of this
cartridge tape system. The Ampex an-

tem would be used at a time).
Rasnl' vtk +hte Al
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nouncement of four-track tape, somewhat
earlier, also avoided direct specifieations.
But the clear implication, from both Am-
pex and RCA, is that this new four-track
slow tape is fully satisfactory for home
use—at a cost higher than standard ree-
ords and higher than stereo dise. That in-
dicates pretty clearly what we have to
deal with. Nobody is going to buy a
noticeably interior sonnd on tape for more
than the cost of high quality dise.

The four-track tape has to be good, then.
It must be, or it would not have been
launched in the present form. It souuded
good, as I say, on my first hearing—very
good.

The necessary improvements, moreover,
were in the cards, in line with the constant
bettering of tape equipment over the yvears
and especially in connection with the fabu-
lously rapid development of tupe in the
science fields, in computer work, telemeter-
ing, missiles and a million and one other
industrial uses. Though I'm not exaetly
up on the details of all of this, I am very
much of the impression that a four-track
home tape of hi-fi quality, equivalent to
the sound of the best two-track 7% ips
tape in the past, is just the sort of thing
we should be getting, about now. I fully
expect to find, on closer listening, that the
RCA tape is just that. Again—it has to
be. So has the Ampex tape, the same four-
track system.

Are there bugs? Not yet in public—but
you can bet your life there will be. Why
not? Will some people groan and shake
their heads, as each bug appears? Defi-
nitely—there’s always a plethora of doom-
prophets around when a new system tries
its sonie wings. I do hope you can remem-
ber back ten years to the LP and its first
days. If all the prophets of doom that
condemned the I.P had been right, we
wouldn’t have 20,000 LP records in the
current LP catalogue.

It laoks to me as though there were in-
deed room for a few bugs in this cartridge
system—Dbut I snspeet the major ones have
been pretty much by-passed already. The
early 45 record warped and wouldn’t change
on its faney little changer—but the cart-
ridge tape probably won’t pull loose from
its bubs at the end of a run, nor is the
tape likely to snarl easily. It's well pro-
tected and the machinery ought to work.

Maybe the tracks, or some of them will
overlap a bit now and then, at first.
Conld be. But it'll be corrected. I'll bet
you a hat, too, there has been a lot of
trouble over eqnalization already, behind
the scenes, and there’ll probably be more,
with maybe some distortion to set our
hi-fi enthusiasts grumbling. Quite likely.
We had a bit of equalization trouble with
LP, didn’t we, not to mention a raft of
major tracking and compliance troubles,
now largely ironed out. I doubt if it will
be that bad, this time, with cartridge tape.

Yes, there’ll probably be a mechanical
erack-up or two, here and there. Aunt Min-
nie, my favorite character, will doubtless
manage to manhandle her new cartridge
so that the tape gets caught in the erack
between the two halves of the container
and tears itself to pieces—or something of
equivalent nature. At least one of those
nice hubs is going to let go its tape at the
end of the playing, just as the 335-mm
camera film cartridge lets ge at the end,
once in a blne moon. I will refuse to be
stampeded into acute disapproval by these
happenings unless they point to a definite
and deep-seated difficulty, whieh isn't likely
to be the case, I'd guess. Youw'd be wise to
feel the same way.

Competition? That'’s the big point. The
tape cartridge isn’t even going to bother to

(Continued on page 58)
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with maybe some distortion to set our
hi-fi enthusiasts grumbling. Quite likely.
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Around and About

Prokofiev: Piano Concerto # 3; 17 Piano
Pieces. Prokofieff; London Symphony,
Coppola (recorded 1932, 1935).

Angel COLH 34

This is one of the new Angel series, “Great
Recordings of the Century,” and it's a most
interesting record, faithfully restored with-
ont sound-tampering ol any kind. It reveals
Prokofiel (my customary spelling) in his
early middle age as still a whirlwind, high-
charge, ball-of-fire pianist of tremendous
power and steely ruggedness. It's odd that
this side of his character—which appears
musically in many early works and some later
ones—is so contrasted to the more familiar
aspeet, his sweet, hnman, warm nature, ex-
pressed in the famous lyricism that has en-
deared him to a world popular audience.

Here, after all, he was barely out of the
noisy Twenties, as he played the concerto;
his later and more Romantically Inelined
music was largely ahead of him, always ex-
cepting the extraordinary little ‘“‘Classical”
Symplhiony. The solo piano works, too, on the
reverse, are from his early and prolific
French-influenced piano perlod, by turns fieree
and coy, neatly dissonant and diabolically
clever. It is cat-like music and fascinating in
his fluent playing.

The Concerto olfers some points of tech-
nical interest in the recording, too. It is,
first, a fine example of the early pre-close-up
style of solo microphoning with orchestra.
You'll be surprised to hear Prokofieff so far
away, at a distance down on the stage along
with the orchestra—which sometimes drowns
him out. This 1s, of course, no more than
a literal representation of the eoncert hall
sound—but we don’t do our recordings that
way any more and we are right, I think.
Our close-up solo technique, blowing up the

soloist to relatively huge volume, is better
for the music¢ itself in terms of the unique

recorded medinm.

The reeord is also interesting for its typi-
cally dry, deadish acoustics—standard sound
for the time. This was merely the normal
effect in these early days of the electrical 78 ;

our huge reverberations, whether real or
artificial, wonld have seemed monstrously

exaggerated to the phonograph ears of 1932,
The pure art of recorded sound has moved
a long way sinee then towards its own in-

dependence, free of the concert hall, and
this in spite of the fact that we still ob-
stinately invoke the concert hall as though

our recordings
don’t, and they

really sounded like it!
shouldn’t.

They

Gounod: Symphony #2.

Bizet: Jeux d’Enfants. Lamoureux Orch.,

Markevitch, Decca DL 9982
This is a charmer. If you've ever run into

the now familiar little Symphony in C of

* 780 Greenwich 8t., New York 14, N. Y.
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EDWARD TATNALL CANBY*

Jizet, written when he was about 18, you'll
jump for this hitherto nnknown companion-
picce by Gounod, composed in the very same
year, 1855, though Gounod was older, in his late
thirties. 1t's interesting that both Bizet (Car-
men) and Gounod (Faust) are fameus French
opera composers—these symphonies were in

both eases temporary side-excursions info i«
field of music that was highly unpopular in

I'rance at the time.

This symphony is very muech in the style
of the Bizet, an effervescent I'rench mixture
of well-chosen German influences—Hadyn-like
in texture, with a little Schnbert, a Mendels-
sohnian zing and a strong whiff of Schumann,
The first movement, particularly, is clearly
reminiscent (in a lighthearted way) of the
Schumann *“Rhenish” Symphony of a few
vears earlier—it's in the same key and has
the same triple-time syncopations.

This is a better developed symphony than
the Bizet, thongh just as tuneful, and it is a
more important work. The aforementioned
first movement is a big piece, first rank; the
rest is of somewhat lesser calibre though fine
for easy listening. Tbe Lamoureux-Markevitch
performance is a marvel of lightness and
diseipline.

Blzet's
later
work.

little children’s suite, written in
years, makes a pleasant LP companion

Milhaud: Globetrotter Suite; The Joys of
Life (1957). Chamber Orch., Milhaud.
Decca DL 9965

It was Saint-Saéns who claimed that he
composed music as easily as a fruit tree bears
fruit; Darius Milhaud, Freneh composer
turned Californian, is suvely the modern edi-
tion of old Saint-Saéns. He is famous for
tfurning out music at the drop of a hat, for
any old practical purpose. Like Villa-T.obos,
he is especially interested in popular and
student musie, to be performed by ‘“the peo-
ple”—by them and for them.

These two little chamber orchestra suites
were commissioned, for use by trained music
students as working matervial but also for
popular listening. They fill the bill neatly.
The styie is fypically good humored, acid
Milhaud, full of tuneful little ditties, har-
monized with violent dissonance yet as
straightforward as Yankee Doodle.

You'll find plenty of local influence here,
superimposed on the IFreneh Milhaud—the
movies are in every page of the music (the
sort of music used for filmed shorts, travel-
ogues, humorous bits, animations). And there
are neat tonches of Americana, intriguing bits
of pseado-Bernstein, suggestions ol Copland
no deubt about it, Milhaud is an omnivorous
Listener and everything he hears comes vight
biack out again in his own musical mixture.

The Globetrotter Suite, each movement a
country {but oh-so-different from the mood-
music¢ travelogues in vogue of late) is some-
what on the brassy, twangy side, a sort of
modern version of the musical eqm\.llﬁnt of
the sack and the trapeze. (Milhaud never
can quite get away from the lure of the

prncticil-lr ﬁux‘[}ose.m]{;i‘lm 'V-iullzlr-‘i;t.)hb‘s_,
especially interested in popular and
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Twenties, when he first became famous.) The
Joys of Life, homage to a set of Wattean pic-

tures, is very casually of an 18fh century
mood, with tweaky, twangy little minuets,

pastorales, Musettes; less hrass and percus-
sion in this one, a smoother blend.

1 suspect that this record will grow on you
subtly, if you aequire it. There's not a thing
speetacular in it, but the intimate, almost
conversational tone of the instruments, the
modest clarity of the sound and the skill
with which it is so good humoredly put to-
gether are likely to intrigue your ear. Use it
as background music—you'll be bringing it
out in the foreground before you know it.

Album de Musique. Suzanne Danco, sop.,
F. Molinari-Pradelli, pf. Epic LC 3442

A nice idea, this, a complete rececording of
a private album of little arias and songs
copied out in 1835 for a Irench lady friend
by none other than the great Rossini himself.
The only trouble is that, at least as sung
here, the little tidbits are pretty dull, in the
main. I got bored after about three of them.

Youn ecan’t expect a list of popular tunes of
1835 to make .m\ overwhelming appeal to us
today anyway but Suzanne Danco’s relatively
heavy and O\elﬂond singing doesn’t help a
bit. She seems to be one of those who do
splendidly in big pieces, are lost in the little
ones. She works havd, but these sound mostly
very tired. Maybe that’s the way she felt
about them.

Franck: Violin Sonata. Debussy: Violin
Sonata. Ravel: Piéce en Forme de Ha-
banera; Fauré: Berceuse. David Nadien,
vl., David Hancock, pf.

Monitor MC 2017

[f you'll look closely, you may be sur-
prised. The pianist in this rvecording is a
zood illustration of the model recording engi-
neer of the future—Jfor he's the David Han-
cock who is also well known as one of the
best engineers in the recording business. This
is his triple-threat deal—he algo writes the
printed notes on the back of the album. e
started as a pianist (Juillard) and now is
back at his old tricks, officially.

‘The performance of the Freneh music isn’t
perfect, but it has what plenty of recordings
do not have—excitement, earnesiness, and
intensity of expression. I found it thoroughly
enjoyable, though both IFranek and Debussy
can fake more polish, a more suave exterior
over fhe inner turmoil. The recording itself,
needless to say, is exeellent. The engineer:
David Ianeock. He also ent the LP master.

Strauss: Die Frau ohne Schatten (1919).
Soloists, Chorus, Orch. the Vienna State
Opera, Bshm. London XLLA 46 (5)

1 keep postponing these enormous and
compelling opera albums for a suitably leis-
urely evening; they aren’t made for sampling

nor for any sort of quickie review, but that's
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what is in order at the moment, perlorce.
I've waited too long already.

This is a strange, wild opera, coming soon
alter the familiar early Strauss operas—
Salome, Elektra, Rosenkavalier—but only the
first of a long string that continued into the
late Thirties. The theme is a sort of pagan
legend, full of magic, symbolism, and not a
litfle horror, deadly serious; it mainly con-
cerns a spirit woman who becomes mortal,
wedded to a wild hunter-king ; she is without
a shadow and must at all costs regain one.
There is an elaborate plot to acquire the
shadow of a lowly peasant woman . ., . the
tale and its symbolism is {oo complex to go
into, but the music iy powerfully sweeping,
and beautilully performed here, even if it is
dreadfully long.

II' you'll gear yourselt to Wagnerian pro-
portions, settle down with the libretto and
follow the opera closely, you'll be heavily
rewarded for your pains. It's a big, potent
late-German opera. Chief solos : Goltz, Ryanek,
Hongen, Schoeffler, Hopf—a top cast, through-
out.

Elisabeth Schumann—Lieder by Hugo
Wolf, Richard Strauss. (Recorded 1927—
1946). Angel COLH 102

Another of the “Great Recordings of the
Century” Angels, and this qualifies in a num-
ber ol ways. If you have any yen at all Tor
Iovely singing of German song, you'll be
thrilled by this great lady, singing mostly back
in her prime—though she did not fade nor
grow coarse and inaccurate in her later years,
The voice is exquisitely high and brilliant,
the expression is of a sort that is now just
plain outdated; nobody can do it today—
nobody could get away with if, with the
slides and swoops, the chest tones. But herve,
in the perspective of recorded history, it is
beautiful.

Two things arve remarkable in the record-
ings themselves. There is relatively slight
improvement in tone quality over the long
stretch of 78-rpm recording, vight up through
the end ol World War I1 (the last dises
made, no doubt, on leftover pre-war equip-
ment, reactivated). But one recording, made
in the summer of 1935, iz about as fine a
job of voice recording as I hope to hear, quite
distortionless and with a surprisingly wide
tonal range, plenty to bring out all the sibi-
lants of the speech. The later records—11
years later—ureally aren't quite as good.

Irmgard Seefried—Goethe Songs. Erik
Werba, pf. Decca DL 9974
Irmgard Seefried sings Schumann: Frau-
enliebe und Leben; Mozart: Nine Songs.
Erik Werba, pf. Decca DL 9971

Irmgard Seefried’s exquisitely high so-
prano voice is becoming one of the most re-
spected and expressive for German lieder
singing today. She has a fabulous sense of
musical pitch and for shades of harmony
she sings *‘true” to an astonishing degree
and it is a pleasure to listen to her for that
reason alone. She is also a marvelous singing
actor, expressing through speech the long
tradition of emotional excitement that runs
through all German song.

Seefried’s voice has the same high range
as that of Ilizabeth Schumann, whose prime
was around 1920, and it is inferesting to
compare them directly. Schumann is the larger
dramatist, the bigger power. But Seefried has
developed her own modern way of presenta-
tion, minus the now unsuitable slides and
swoops of ftone, making use of the close-up.
intimate quality that has come to us with the
microphone—just as today’s orators tend to
speak in lighter tones instead ol oratingz at
the top of their voices, as of old.

These are both superb records. Seefried's
Mozart is outstandingly beautiful-—her light,
aceurate, true voice is ideal for him. But,
surpisingly, she also sings Schumann’s songs
about a woman’s love and life with a poign-
ant truthfulness of expression rare today.
And as for Wolf, with his extremely tricky
and diflicult harmonic changes in  almost
every measure of his songs, there is no one
today who understands them and sings them
better. Child's play, for this intelligent voice,
though many a singer flounders high and dry
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Rober! Bell, assembly foreman at AR

FACTORY INSPECTION
for AR SPEAKERS

A stethoscope is used in the production testing of every Acoustic Research
speaker system, to detect possible air leaks in the cabinet. The speaker

is driven by a twenty-cycle signal, and if there are any leaks a characteristic
rushing sound can be picked up at the trouble spot.

This test procedure is necessary because the sealed-in air of an

acoustic suspension enclosure is a basic working element of the speaker
system. In conventional speakers the cone works against the springy
stiffness of its mechanical suspensions; in AR speakers this stiffness is
missing, and the cone works instead against the springiness of the enclosed
air-cushion. Like the new air-suspension cars, the speaker literally rides on air.

The patented AR system requires a small cabinet, so that the enclosed air
will be springy enough. And since the air-cushion does not bind or reaeh its
elastic limit as do mechanical springs, the AR-1 has created new industry
standards in the low-distortion reproduction of music. The “‘bookshelf”

size of AR enclosures is associated with an absolute advance rather than’

a compromise in speaker bass performance.

AR speakers have been adopted as reference standards, as test instruments
for acoustical laboratories, and as monitors in recording and broadcast studios.
Their most important application, however, has been in the natural
reproduction of music for the home.

The AR-1 and AR-2, two-way speaker systems complete with enclesures,
are $185 and $96 respectively in either mahogany or birch. Walnut or cherry
is slightly higher and unfinished fir is slightly lower in price.

Literature is available on request.

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass,
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when Wolf pulls his lightning-fast jumps of
key !

The Goethe songs, to texts by the German
poet and novelist, are by illustrious com-
posers all—Mozart, beethoven, Schubert,
Wolf, Schumann. A far cry from the dreary
collections of songs to Shakespeare that we
oceasionally hear: Shakespeare has had nota-
bly bad luck with his musical collaborators.

Schumann: Manfred (complete). Actors,
B.B.C. Chorus, Royal Philharmonic,
Beecham. Columbia M2L 245 (2)

A strange dramatic piece, this, and highly
interesting too. The text is taken from the
long poem by Byron, of the same name
(Schumann, T suppose, set it in German; it
is here used in its original Bnglish form).
The work is cast for a group of speaking
actors and a background chorus with groups
of solos. The actors speak against almost
continuous music for ovchestra—an early ex-
ample of the now-common device of back-
ground music for dramatic spoken texts,
though here, of course, with no microphone
to lend its powerful aid. (There was a good
deal of such drama in the early 19th cen-
tury, inecluding, for example, Beethoven's
“Bgmont” and a number of spoken passages
against music in his opera “Fidelio.”)

The ever-present and indefinable malaise of
Manfred, who is tortured by consuming guilt
and yet cannot die, though he invokes all
sorts of dreadful magic spirits to absolve
him in vain, is one of those typical early
Romantic expre 15 that are so familiar to
us in various mus dramas. 1In Berlioz, the
doleful poet who dreams lurid dreams in the
“IPantastic Symphony™; the inveeation of
dreadful spirvits and the casting of the magic
bullets in Weber's ‘“‘Der Freischiitz”; the
eternally dismal feelings of Schubert’s restless
lovers and wanderers in his beautiful songs
—these vaporous and ill-defined outpourings
of disembodied grief are the essenc¢e of early
Romanticism. The fogginess of them, the
ufterly insubstantial “motivation,” grief for
grief’s sake, is the great preoccupation, along
with the magic and the oceult invokings.

So it is in “Manfred.” In ecold English
print, the Byron poetry is all but unreadahle
for most of us. But when it is set to a musi-
cal drama like this, it suddenly comes to life
—though the “plot” is as meaningless as ever
in literal terms. Oddly, we are able to sense,
through music, what is hopelessly unintelligi-
ble to us in non-musical form. It's the same
with many an opera with its preposterous
story !

The speaking voices are excellent here, with
just the right amount of old fashioned ora-
tory, not a bit overdone nor anticlimatic.
The Schumann overture is familiar already ;
the rest, the constant background music, is
tantalizingly fragmentary, very lovely hut all
but inaudihle. Too much mike technique, mak-
ing the speaking voices louder than Schu-
mann had envisioned, I would say.

American Anthology, Vol. 1. K. Brock,
tenor, James Pease, bar., Concord Phil-
harmoniam Korn. Concord 3007

Just canght up with this one, issued last
fall. It's a new history of American music
in the actual sound, and quite fascinating.
There hasn’t been anything like it since the
famous old 78-rpm album by the Eastman-
Rochester Symphony with Hanson, pre-war,
that paraded ount some of these same doughty
American musical warriors.

The album starts rather uninterestingly
with Francis Hopkinson and a typically

vankee 18th century toast to Washington
Sort of corn. Then it plunges into American
musical Romanticism and we're off with a
roar and a sob, A Death Song for an Indian
chief by Gram precedes a really remarkably
effective large-seale symphonic overture by
our pioneer symphonic composer, William
Henry Fry, whose name has been heard more
than his music. It pulls out all the stops on
the subject of Maecbetih,

Then comes a rare orchestral work by the
excellent Louis Gottschalk, an overture by
Paine, whose name is still painfully attached
to Harvard's music department building—
aine ITall. MacDowell, Chadwick, and Yale's
Horatio Parker troop onto the scene anmld
Romanticism turns towards a lustily Amer-
ican impressionism, with Griffes and Hadley
the latter a dead beat for Dukas and the
Sorcerer's Apprentice.

No doubt the Concord Philharmonia is a
trade name for a Turopean orchestra, prob-
ahly the Hamburg Philharmenia ; alas, Amer-
ican archestras cost too much for this kind
of recording. But Richard Korn is a good
conductor and the Germans (?) sound quite
American, especinlly since most of the music
is wholehearfedly Germanic in style, as was
everything in Nineteenth Century America!
A fine album, and there's evidently more fo
come,

First International Congress of Organists,
London 1957. Six volumes. (Vols. 1 & 2
now available). Mirrosonic (12 LPs)

Only a brief note io signalize this rather
huge project, now being issued volume by
volume. The Congress is of British, American,
and Canadian organists of traditional per-
suasion—there isn't a Barogue tweet to be
heard anywhere on these very proper and
disereet British organs. Yon'll call some of it
downright stuffy, hut I found that, within the
somewhat conservative cast of the whole,
there are interesting differences in approach.
I enjoyed Vol. 2, all I've played so far (four
long sides, at that) for the contrast between
a solid British organist and a very accom-
plished American player, organist at both a
Preshyterian  church and a Synagogue in
New York.

An odd feature (for the moment) of sig-
nificance to engineers is that this series has
been cut laterally—non-stereo—with the West-
rex 3A 45/45 cutter. It's the first example
that I've seen of this usage and should go
a way to prove that a stereo cutter can, in-
deed, be used to make standard lateral mas-
fers. Interesting. If yon want to test quality,
get yoursell one of these. (Bach volume has
{wo records.)

John Sebastian Plays Bach (harmonica).
Paul Ulanowsky, pf. Columbia ML 5264

This isn't as far-fetched as it may sound
—DWBach on the harmonica is quite something.
1t's only a pleasant coincidence that the har-
moniea player's name fits into the picture.

There are two sonatas on this record. orig-
inally for flute and harpsichord. 1'm sorry
that a pinno is used: oddly enough, its sound
is further (rom Bach than that of the har-
monica, which is truly a mouth *‘organ,”
equivalent more or less to onme of the bright
reed stops on fhe sort of organ that was
Baclh'’s own special instrument. Aside from a
few bumpy places, the harmonica sound here
is good for Bach and Mr. Sebastian’s playing
is sensible and musically intelligent.

This harmonica is a large chromatic in-
strument (it plays all the half-tones) and
some ol its low notes are of a most unusual
timhre. Pocket harmonicas can't tonch them.
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compete with its stereo tape predecessor,
the standard stereo reel. It will outprice it
so completely (once you have the playing
machine) that there won’t be any com-
petition,

Bven at the beginning, the most expen-
sive stereo cartridge costs only a bit more
than the cheapest standard stereo tape.

American Anthology, Vol. 1. K. Brock,
tenor, James Pease, bar., Concord Phil-

Kayrnmk ! g  Ware Camernved aOANT

The price will vary by length, as with pres-
ent tape, but the full honr of RCA sterco
will cost only $9 to begin with and could
easily come down later and elsewhere, with
suceess and mass produetion. The shortest
tapes will run around , the blank cart-
ridges, it I'm right, somewhere near $3.50.
You can check these prices for yourself.
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Two hours of home recording for $3.50,
hi-fil Pretty good.

Cartridge tape, on the other hand, will
compete closely with stereo dise. The dises
arc fixed in price, the tapes variable, so
comparisons aren’t exact; but the tape
equivalent of a $6 dise stereo record might
average around $7, for the same musie.
Pretty close, and the added feature of
home recording with the tape system can
easily make up the difference. For the first
time, then, tape and dise will compete on
comparable, if not equal terms.

Dise will surely win, in volume. Iiven in
automatic form, tape isn’t as simple nor as
convenient and quick. (You still must re-
wind your cartridge, unless you play it all
the way through, once in each direction.
You still must hunt for wanted items in
the middle. Aud the tape mechanism is
still inherently more expensive than the
disc—though this may change in time with
mass production.)

But the biggest competition, as I see it,
will be between the tape cartridge machine
and the present home tape recorder—in all
its abounding millions. This is the real area
of bombshell impaet, speaking commer-
cially, or so it would seemr to me.

IFor here is a new home recorder that can
give better economy and (possibly) better
quality of sound at the 3% ips speed than
virtually any present machine. For this hig
reason, and because of its new and radical
versatility, I suspect that the tape cart-
ridge player-recorder may drive every pres-
ent home tape recorder straight off the
market and into limbo—rthe types nsed by
the ordinary layman, that is.

That will be a sizeable revolution, you’ll
grant. But if the cartridge is what it claims
to be, this is what is bound to happen.

Toé be sure, it’ll take awhile. Present re-
corders must be sold off, drastic ve-design-
ing and re-tooling will be required, even
with plenty of enthusiasm. The doubters,
rightly or wrongly, will go slow if they can.
I'd guess that it might take as long as it
did to convert the dise record player solidly
to three speeds. (The fourth speed didn’t
take any time at all, but the other three
were a long time a’coming.)

The best thing about the cartridge, aside
from its simplicity, is the faet that it
does’t go too far, that the new system
preserves so much of the presently familiar
ways of tape recording. You will find it
somehow heartening to see that the two
reels still go ‘round and ’round, that the
pushbuttons still make the tape go for-
ward and back, fast or slow, that you can
even get at the tape itself in quick order.
These things were cleverly envisioned. They
may have seemed like obstructions to the
more radical-minded; to the conservative
home user they will be assets, removing
that sense of strangeness that gets in the
way of all radieal innovations for a mass
public. Exeellent reason for wide success—
provided the cartridge works.

Now maybe I'm wrong on all of this.
Maybe the RCA cartridge will pop onto the
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market—in the middle of a sea of stereo
dises—fizzle awhile and die with a wet
plop. Maybe it’ll be a dud. Maybe its com-
ing is timed unfortunately. Therc’ll surely
be something of a howl on this seore, any
way vou look at it.

But my hunch is that, first, sound quality
and general operational flexibility are going
to be just right for the intended uses in
the home (even if the sound isn’t perhaps
quite up to super-hi-fi specialist standards).
And, second, this ecartridge offers exaetly
what is now needed for a larger home tape
market: pushbutton ease with a minimum
of complications and of strangeness, a
maximum of economy, adaptability, de-
pendability. A big orvder, but this cartridge
could fill it. It could have been so much
worse! It could hardly be better and be
pushbutton too.

As to sound quality, T remind you that
this eolumn a good many years ago (AUDIO
ETC, Maveh, 1955) devoted two enthusi-
astic months' worth of comment to the ap-
pearance of the first Ampex narrow-gap
head for wide-range sound at the then slow
speed of 7% ips. That step, applied to the
relatively expensive Ampex 400 models
(now discontinued) and then later to the
simpler 600 series, now has reached down
to the present home Ampex equipment at
a still lower price. But in the same period
the wider range response has been applied
to virtunally every home tape machine to
some degree. Back in the old days, the
standard top limit for 7% ips was about
8000 eps. Now, almost auy recorder can
take down a 12- or 15-thousand ¢ps tone at
this speed, and the standard 3% ips re-
cording gets the 8000 eps tones, for rea-
sonably unmuftled sound.

TFurther progress was inevitahle, as T
think I remember observing. Now we have
the next step-up in efficiency: 3% ips takes
over where 7% ips formerly led the way.
Now we’ll have adequately wide-range
sound at the ultra-slow 3% ips speed, and
we double its effectiveness by using four
tracks in place of two.

I know it sounds fishy. I find it hard to
believe that the thing works. I can under-
stand why plenty of engineers are going
to be very, very doubtful, until convineced.
I have a sense of lingering doubt myself;
how is it possible to avoid serious troubles?
But this feeling, you sece, is too much like
those which so many of us had when micro-
groove LP came in. I suspect that in the
end, the same clarifications, the same slow
perfection, will lead to the same results.
Good sound, excellent sound, within the
framework of requirements.

Yon can still buy old-fashioned two-
track, fast-play stereo tapes if yon want.
You can even get 'em at fifteen inches, here
and there, if you try hard. If you're a
purist of the first water, with cash, you can
go right ahead and make your own 30-
inech tapes. But it looks to me as if a good
segment of the home music world, at least,
will be swinging over to pushbutton play
at 3%. We shall soon see, ;o
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You can even get ‘em at fifteen inches, here
and there, if you try hard. If you're a
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Here are the new Viking calalogs, presenting
America’s oulstanding proven line of tape system
components, The new catalogs feature three full-
fidelity tape decks with a complete selection of
matiched components:

VIKING

WORLDR MOST U/SED
TAPE TRANSPORT

This is the tape deck used in more fine high-
fidelity music systems than any other tape deck
in the world, Monaural, stereophonic, erase/
record or playback only, the 75 meets every need
— at a "home recorder” price!

VIKING

COMPLETELY
NEW/

A superb new concep! in tape deck performance.
The all new Viking 85 offers Viking's famed bell
drive with two motors and rolary speed selector.
Simple rotary control offers fast forward, fast
rewind and pause/edit operation. Room for five
heads.

VIKING
/(

THE
PROFESSIONAL

Completely professional in every respect! This
finest of Viking tape decks, new in this year's
line, oHiers dual speed professional transpert for
10¥2-inch reels, 3 motors, hysteresis capstan drive.
Easily the outstanding new tape deck in the pro-

fessional class.

WRITE FOR YOUR CATALOG NOoWY!/

Ask Viking's Customer Serv-
ice Depariment for free help
in integrating Viking com-
ponents with your music
system. See and buy Viking
products at your regular
high-fidelity distributor.

n oF
gMINNEAPOLIS

9600 Aldrich Avenue South
Minneapolis 20, Minnesota
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Other rel
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| Electro-Voice Stereo Demonstration
Record ABC-Paramount EVD

Stereo Demonstration Record
Hallmark HLP310

With the eutry of several new compauies
into the field in May, and the issuance by
Audio Iidelity of its second set of four re-
leases, the trickle of stereo dises swelled
into a thriving spring freshet. Contempo-
rary announced a total of six, ineluding
one classical item and its perennial best-
gelling jazz version of “My TFair Lady.”
Urania scheduled five, headed with two
ballets by the London Philharmonic Or-
chestra, and Cook Laboratories was ready
to make its debut.

In addition was the revelation of Rudy
Van Gelder of material mastered for Ilek-
tra, Savoy, Vox, and Boston by use of a
newly designed stereo cutting head. Said
| to be a refinement of the 45/45 principle,

it was engineered and constructed by Rein
| Narma of TFairchild at Van Gelder’s moti-

vation. Among its features is an improved

i and more direet linkage between stylus and
coils, and test pressings show a high level
of recovery from the tapes. It will be manu-
faetured by Iairchild. To prepare for the
fall market, the majors will begin building
catalogs this summer, making that season
one of unusual activity for sound faneciers
and adding to the burdens of reviewers.

Two companies have simplified this prob-

#==| { lem by issuing demonstration dises. In a

joint promotion in connection with the
Electro-Voice line of loundspeakers, furni-
ture enclosures and new sterco cartridges,
ABC-Paramount has placed excerpts from
its six initial releases on a 10-inch dise. To
introduce a new label and a grand total of
eleven popular and six clagsical albums,
Hallmark has assembled a sampler of the
normal 12-inch size. Though they cannot
fill all the requirements of a reviewer, they
serve to lighten his load by allowing him
to pass some of his task on to the prospee-
tive buyer.

I am able to give an account of a ecriti-
cal step in their manufacture, however, due
to the coincidence that the same firm han-
dled both at this point. All the stereo mas-
ters were cut at Olmsted Sound Stndios,
Ine., under the direction of Lewis G. Whit-
tier, chief of engincering, who said in a
brief outline of some of the new techniques
involved in the process, “Our primary effort
was directed at increasing the level on each
channel, T feel this is most importaut when
the stereo disc¢ reaches a mass market where
it will be played on all grades of equip-
ment. The first releases needed the high
gain of good high fidelity components.

*

732 The Parkway, Mamaroneck, N. V.

ABU-FAramount 148 placed exeerprs Irom
its six initial releases on a 10-ineh dise. To
introduce a new label and a grand total of

”CHARLES A. ROBERTSON*

“Two matching cutting amplifiers of 300
watts were redesigned to allow a monaural
recovery from both tracks comparable to
the level of most L.Ps. This mnch gain may
not be mecessary in stereo playback, but it
should not be underestimated as a factor
in the reaction of the public to the new
dises. Tests show them to measure 6 db
above the first releases.”

As to another area occupying much of his
attention, Whittier would commit himself
only so far. On the delicate subject of com-
patibility, he said, “If the choice were mine,
I must admit T would rather concentrate
on the best stereo possible, but I am not
a record salesman. Their reports on publie
acceptance are going to carry great weight.
It is not a matter to be settled in a few
months. Until it is, we are working toward
greater compatibility.

“In this respect, we have developed a
unique system of variable depth control. It
is designed to control the two channels
effectively and to contribnte to compati-
bility, It is not to be confused with the
system demonstrated by Columbia, as the
prineiple is not the same. We are now do-
g stereo dates for several companies in
our studios. There may be some surprises
when they are released, but I'm afraid you
must wait nntil then to see what they are.

“Our investment in a Westrex cutter has
also brought us wmastering assignments
from Urania, Cook, Atlantic, and Rondo,
a new label. None of the present record-
ings was made in our studios, and we did
not master them in the monaural versions.
Creed Taylor of ABC-Paramount, along
with Jack Hodin of Hallmark, gave us
every cooperation. By now there is no news
in the faet that the problems of stereo on
dises ave different, in matters of separa-
tion of instruments and fading, from those
of stereo on tape. Everyone is learning dwr-
ing this period and some companies are
finding a number of their tapes are not
sunitable for stereo dises. In cutting a mas-
ter, we must consider each type individu-
ally to determine how best to handle it.
Our work will be a lot easier when pro-
cedures are more standardized.”

The studios occupy two floors of the
Elizabeth Arden building at 1 E. 54th
Street. I"ounded in 1955 by Henry C. Olm-
sted and his son Richard to serviee adver-
tising agencies, the firm does only about a
tenth of its business with record com-
panies. Aceording to Richard, who super-
vises many of the sessions, “Father was
always a sound hobbyist and owned the
Vanderbilt Theater before the space re-
quirements of Broadway shows made it ob-
solete. T hecame interested while making
pilot films for television on the West Coast,
after a period in the Marine Corps. We
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the
anechoic

enclosure

Stately, slender, graceful, beautifully
styled with Hellenie simplicity. This
is the Audiolab Anechoic Enclosure,
a closed box using acoustic principles
new to the field of high fidelity. Its
musical quality is pristine. Inexpen-
sive and consuming virtually no floor
space it 1s ideal for sterco. Mount
ANY decent wide range or co-axial
speaker in the Anechoic and we will
guarantee the following claims:
Increased low frequency range (sine wave
acoustic output at 30 cycles or lower)
Vastly improved transient response
Reduced harmonic and i.m. distortion
Increased power handling capacity

No matter what speaker you choose,
it will sound better and measure bet-
ter in the Anechoic than in any other
enclosure. From $39 to $89.

Hear it at your dealer’s today!

Descriptive literature available

"AUDIOSPEAKER
LABORATORIES -

1114 East Emporia Street
Ontario, California

acoustic output at 30 cycles or lower)
Vastly improved transient response

have one motto—Quality and Delivery. A
vear after we opened, it was necessary to
add the second floor and Whittier was en-
gaged then. Ie helped plan the new layout,
supervised its construction and now makes
himself invaluable as head of our engineer-
ing staff.

One result of the expansion is resplend-
ently evident in the control room adjoining
the largest studio. It is a console built by
Rein Narma to accommodate fourteen mi-
erophones, each equipped with its own
equalizers. These in turn feed either A or
B chanuels of the stereo console with ex-
cellent distortion characteristies and a sig-
nal-to-noise ratio of bLetter than 80 db. “It
was ahead of its time then,” said Whittier,
“and still is. As yon know, he made similar
ones for Rudy Van Gelder and for the
home studio of Les Paul and Mary Ford,
and T believe that’s all. You might say that
equipment like this brought the record com-
panies to ns.

“We have two Seully cutting lathes and
a modified Iairchild. At that time, the
Cinema Engineering console was rebuilt
and used to equip a slightly smaller studio.
And a still smaller studio with a modified
Altee counsole is used for recording, copy-
ing, and dubbing voice. We have numerous
tape machines and many of the copying
techniques developed for advertising are
adaptable to stereo.”

Before the war, Whittier studied two
years at the RCA TIustitutes, and while
serving in the Marine Corps attended a
Navy radio materiel school. Three years
were spent with Fineh Telecommnmication
in engineering work on UHT' transmitters
and receivers and on radar equipment for
the Navy. Another three years of experi-
ence were gained with Langevin as a field
engineer in broadeast and public address
work. Then came four years with the Voice
of America in studio facility engineering.
Before his present position, he was record-
ing equipment service manager at Tairchild
for three years. Numbered in his staff of
seven are Jan Thomson, Bruno Vineis,
David De Noon, Joe Ryan, Amatruto and
Don Young, and Fred Roberts is right-
hand technical engineer.

“Quite a bit of my interest cemters on
the new eartridges,” concluded Whittier,
“We try ecach one as it becomes available
but now have only one magnetic, an Audio-
gersh-Stereotwin, in addition to the cerarm-
ies. When here on a visit, the managing
director of Vega, a French recording com-
pany, convireed us he needed our Fairehild
and we are awaiting a replacement.”

Aimed at the heart of the mass market,
both releases rely heavily on popnlar and
semi-popular material. A short narration
by Bill Lipton on the Electro-Voice dise
introduces the new dimension in sonnd and
provides test tones for setting the volume
of each speaker. His only claim of com-
patibility is for the cartridge. The excerpts
are from Iydie Gorme Vamps the Roaring
'20s (ABCS-218), More College Drinking
Songs (ABCS-219), Hi-Fi in an Oriental
Garden (ABCS-224), World War IT Songs
(ABCS-222), Ferrante and Teicher (ABCS-
221), and a Strauss waltz album (ABCS-
143). It was pressed by Raleigh Records
Inc.

The Hallmark disec seems designed for
use in vetail store demonstrations of its
packaged phonographs as each side dupli-
cates the other. Introduced in glowing
terms by Del Sharbutt, the material in-
cludes a train arrival and a passing DC-7,
in place of the test tones, before deseend-
ing iuto an echoed Dick Haymes voeal and
rock and roll. None of the classical items
is represented and only a small number of
the popular. A better idea of the label’s

both releases rely heavily on popular and
semi-popular material. A short narration
by Bill Lipton on the Electro-Voice dise

work is given by The Impire City S)x, an
eager voung dixieland group, on HLIP312.

Just how quickly stereo intends to reach
all levels of distribntion ean be seen in the
fact that Hallmark is owned by Paramount
Enterprises Ime., which has previously
manufactured in its pressing plant only
Hollywood, a low-priced label sold in Wool-
worth’s. Despite the similarity in name,
there is no connection between the two com-
panies. Neither is trying to sell stereo to
be played monaurally, indicating their be-
lief that the new medinm is going to catech
on with the publiec. Due to the variety of
recording technigues used in stereo at this
stage, it seems that the sampler, absent
from the LP picture until fairly late, can
render a real service.

The current Andio Fidelity releases also
have aun appreciably higher level. The first
dises were mastered before Westrex modi-
fied its 45/45 cutting head by the addition
of a damping device. They are Leon Berry
at the Giant Wurlitzer, Vol. 3, (AI'SD
1844), Lionel Hampton (ATFSD 1849),
Ninth Regiment Pipe Band (AFSD 1857),
and Dukes of Dixieland on Bourbon Street
(ATSD 1860).

Brunies Brothers Dixieland Jazz Band
American Music ALP651

This is one of the most welcome releases
of recent months, not only on its own terms,
bnt because it signals the resumption of a
label whieh has followed its founder since
1942 (o its various residences throughout the
midwest. During the ’40s, it boasted a com-
prehensive  catalog by New  Orleans musi-
cians, many of them previously unrecorded,
as played in their local haunts. Now settled
in the city as propriefor of a record shop at
600 Chartres Street, its owner weni to Biloxi,
Miss., to tape this Saturday night dance ses-
sion, his first since 1949, by a band led by
two of the six Brunies brothers.

One of the contributors to “Jazzmen,” the
first book to examine the subject with any
authenticity, Bill Russell has combined his
recording activities with a long and inten-
sive study of jazz backgrounds. Soon after
this record was released, his persistence was
rewarded by a grant of $75,000 from the IFord
IFfoundation to develop, through ftaped inter-
views with surviving musicians, a systematic
oral history of the 1885 to 1917 period of
jazz in New Orleans. The funds will be ad-
ministered by the history and music depart-
ments of Tulane University.

Aiding him in the five-year project will be
Richard Allen, who encouraged Samuel Bar-
clay Charters 1V, in a preliminary stuady
“Jazz: New Orleans 1885-1957."" Published
as one of a series of monographs by Walter
C. Allen ot Belleville, N.J., a preceding vol-
ume on King Joe Oliver is no longer in print
in this country. It is still available (o mem-

bers of the Jazz Book Club, 38 William IV
Street, London, Ingland. A year's subscrip-

tion brings six reprints of worthy jazz books
at a cost of less than one dollar each.

Before making their headquarters in Biloxi,
Merritt and Abbie Brunies led some of the
most famous Chicago and New Orleans Dixie-
land groups, but have not recorded in more
than thirty years. Unlike his wandering broth-
ers, Abbie mever left the sonth and is best
known for his rare collector’s items by lis
Halfway House orchestra of 1919 to 1926,
with elarinetists TLeon Rappole or Sidney
Arodin. His trumpet style is always melodi-
ous and makes up in sureness what il may
lack in fire. Merritt made fourteen sides when
his band, with brother Henry, followed the
New Orleans Rhythm Kings, featuring brother
George on frombone, into Chicago’'s TFriars
Inn. He returned south in the late "20s, and
now plays valve trombone in the typical
Brunies manner.

The present gronp has worked together five
vears and is uncompromising in its view of
early Dixieland. playing with the relaxed beat

and smoothly-woven ensembles of long ac-
quaintance. “We're fakers,” Merritt notes,

*“Phere's only one man in the band that veads.
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When we play, we play from the heart, andQu/ivw, ws unmasked in Jordan’s solos, and

we gel that good old sock rhythm, and that's
what counts.”

Jules Galle, a clarinetist with a beautiful
low register and agile upper tones, plays best,
having bought his Albert systemn instrument
after hearing Rappolo one night. ddie James,
the only member under fifty, is a strongly
rhythmie pianist. On bass is Tony IFountain,
a cousin of Pete Fountain of Lawrence Welk
notoriety. And the tom-toms of drummer Joe
Weniz give the delightfully muffled sound of
the Dbrass-studded Chinese rvelie of another
day.

The program lists the Dixicland eclassic
Zero, Tin Roof Blues, and Jazz Me Blues, plus
snch Brunies speecialties as T4l We deet
Again, Let Me Call You Swectheart, and It's
a Nin to Tell a Lie. Both brothers sing on
Angry, the family anthem. Because it was
taped on location, the recording has a nal-
ural dance hall sound and is quite a bit less
plagued by distortion than earlier efforts,
Prospects of an oral history give rise to the
hope that funds may become available to pre-
serve other aspeets of this native American
musie. If sent out into the bhyways, a station
wagon filled with good equipment, similar to
the one ountfitted by Mercury, conld accom-
plish wonders.

Brownie McGhee And Sonny Terry Sing
Folkways FW2327

Formed after years spent in perfecting
their individual ways of playing country
blues, the partnership of Sonny Terry and

Brownie McGhee is based on a long friend-
ship. Coming at a stage in their development
when they are ready to join in the give and
take of collaboration, it enriches the work of
both singers. In remolding their styles to
mesh in a pleasant blend of voices in several
duets, they retain a creative freedom which
makes familiar themes, such as the saga of
John Henry, take on new force and meaning
in their interpretation. Sonny’s custom of
punctuating his harmonicn solos with quaint
falgsetto cries is abandoned in favor of the
strong accents of Brownie's gnitar.

Besides a Jduropean tour this summer, their
teamwork has won them a firim place in folk-
singing eircles and led them to fashion origi-
nal nrban blues along the lines of If You
Lose Your Money, and I Love You, Baby. On
these, and the ba rhythms of Preachin’ The
Blues, they are joined by the firm beat of
drummer Gene Moore. In a eoncluding tribute
to Huddie Ledbetter, they recapture his vital
drive on Best of Priends. Bven when poorly
recorded the Terry harmonica was an amazing
instrument, and here in good sonnd the full-
ness of its harmony in the accompaniments is
a revelation.

Horace Silver: Further Explorations
Blue Note 1589

By now the periodic release of a new Hor-
ace Silver

album is greeted as an event in
2%, both for the inferest of his com-
positions and the increasing integration of the
group centered on his highly personal piano
style. CHfT Jordan makes his first recorded
appearance in the ftenor sax assignment he
took over last summer, and fits the knubby
fexture of the group admirably. In pulling his
weight beside trumpeter Art FFarmer, he as-
sumes new stature. With drummer Louis
Hayes and bassist Teddy Kotick both eapable
of developing his rhythmie ideas, Silver has
a swift vehicle for projecting a passing fancy
or sifting an untried concept. It gives his ex-
plorations an advantage enjoyed by foo few
leaders, and he consolidates his gains an a
firm base before moving ahead.

At the moment the rhythms which perme-
ated Seiior Blues, the most resurgent exaniple
of the Latin phase of his caveer, seem fo he
assimilated so well that he ean call upon them
at will, distributing them intermittently as
added spice to new works such as Pyramid,
a Near-Eastern theme modishly stated by
IFarmer, or the balladic Moon Rays. Combined
with these idiscreet accents, more fully ab-
sorbed as jazz than ever before, is his grow-
ing concern for form and construction on The
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the seven-bar phrases of AMelancholy Mood.
Incloded are Safari, an early effort, and Il
Wind. Throughout, Silver draws nnances from
the band as nlmbly as he does from the key-
board in his own pungently worded solos.

Mike Sarkissian: Grecian Holiday
Audio Fidelity AFLP1866

For a likely hit successor to his “Armenian
Wedding' set, Michael Sarkissian leaves the
mountainous regions bordering the Black Sea
to visit the scene of similar festivities along
the tabled shore of the Aegean. The shift in
loeale finds his Cafe Bagdad ensemble in a
land where East meets West. 1ts oriental in-
strumentation is fully at home in the musical
language of the countryside. Here the cere-
mwonies attendant on a wedding may last sev-
eral weeks and (he events of the day are fnll
of holiday spirit. Jach Greek province or is-
land has its characteristic dance and fhe

tempos can be mild or strenuous. As before, a
choral group outlines the simple patterns of
sunltry themes to prepare the way for the en-
deavors of the dancers. Strange instruments
and sounds in an excellent recording make
this an unusual listening experience.

Wilbur Ware: The Chicago Sound
Riverside RLP12-252

Max Roach: On The Chicago Scene
EmArcy MG36132

Chicago still trains its share of young mu-
sicians, but often they must seek recognition
in greener pastures, due to the concentration
of record companies on either coast. Lo spot-
light some recent graduates who have g i
tated to the Iast, Riverside presents bassis
Wilbur Ware in the company of John Jenkins,
alto sax; Johnny Griffin, tenor sax; Junior
Manee, piano : and drummer Wilbur Campbell.
After a singularly effective review of rudi-
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What we’re driving at 1s the sim-
ple fact that Tung-Sol Audio
Tubes are preferred by makers
of the finest Hi-Fi equipment.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Whatr we're drivino at i< the sim-
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the NEW

ILIE A\ K| PREAMPLIFIERS

AMPLIFIERS

Look af them!
= “TL/50 PLUS”

50 watts

Look intc them! $149.50

“'TL/25 PLUS"
25 watts
$109.50

“TL/12 PLUS"

: 12 vaatts
THE 3 NEW LEAK AMPLIFIERS High power... $89.00
50, 25, 12 watts...all at 1/10 of 1% 10.1%) distortion.
PREAMPLIFIERS

Broadcast and professional components and workmanship
in an amplifier for home use!

THE 2 NEW LEAK PREAMPLIFIERS Compact, handsome,
flexible. For example, tape recording and playback
jacks on the front and the rear panels. Four playback
characteristics cover all records ever made!

Mail orders—Filled from stock—259% deposit, ba’ance C.O.D.

(el 'V.-N;40 2 raDIO, INC. R

(TN LLILLETRIMENY York 7, N. Y.  COrtlandt 7-0313

VARISLOPE TIT
$79.00

Circle 44

& First at LEONARD RADIO . ... | |

ments on his Mamma-Daddy, Ware solos on
The Man I Love, Body and Soul, and turns
Lullaby of the Leares into a vehicle for ex-
tended improvisation. Jenkins contributes
Latin Quarters and Be-Ware, and Griflin
shows the beneficial effects of his stint with
the Jazz Messengers. The leader makes the re-
union complete with his {une dedicated to
31st and State.

In his Chicago excursion, Max Roach pre-
views the abilities of four jazzmen still de-
veloping in its envivons. There is the pianist
Tiddie Baker, who demonstrates an affinity for
the blues on his original lemo: To Maurice.
to work with bassist Bob Cranshaw in the
rhythm secction. George Coleman, an incisive
modern tenor saxist, is able to soften his tone
on the ballads Ay Old Flame, Stella By Star-
light, and his own Shirley. On trumpet is
Booker Little, a 19-vear-old student at the
Chicago Conservatory of Musie, whose feel-
ing for jazz is unimpaired by his academic¢
pursuits. In giving guidance to such a willing
group. Roach is at his best, never pushing the
soloists as he uses his command of the
drums to veinforce their efforts with faste and
restraint.

Dinah Washington: Sings Fats Waller
EmArcy 36119

Louis Prima: Live From Las Vegas
Capitol T1010

Two matrimonial teams, noted for their
power to hold the attention of a late evening
crowd of merrymakers, offer cheoice bits of
their uvninhibited performances. To recreate
tunes associated with Ifats Waller, the small
group used on tour by Dinah Washington is
enlarged to a big band conducted by Ernie
Wilkins, whe refurbished the scores with his
customary skill. Dinah puts lyries to Jitter-
Lhug Walte for the first time, revamps Black
and Blue, and makes Christopher Columbus
singable by giving it a blues flavor. The fenor-
sax of Iiddie Chamblee, her hushand and voeal
partner on HKrverybody Loves My Baby and
Honeysuckle Rose, is featured on I've Got a

™
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Write to:

Miessner Inventions, Inc.,

Tel: JE 8-4590

SPEAKER MANUFACTURERS

Are you interested in making an electro-dynamic, open-
cone speaker requiring no baffle, and having almost the ideal,
pulsating-sphere polar characteristic? Our Patent #2,832,843,

issued April 29, 1958 to B. F. Miessner, is available for license.

Van Buren Road, Morristown,

New Jersey

po ol
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Feeling I'm Falling. Other soloists are Ren-

auld Jones, Charlie Shavers, Jerome Rich-
ardson, Frank Wess and Jack Wilson, ler
regular pianist.

Recorded before his usual audience in the
Casbar Theater of the Hotel Sahara. Louis
Prima indulges in extroverted lyplay on

trumpet and in his vocals with shining spouse
Keely Smith, a sane but ‘not restraining in-
fluence, He blasts White Cliffs of Dover, de-
molishes Holiday for Strings, and restores
Greenback Dollar Bill to preintlation value.
Prodded by the roistering tenor-sax of Sam
Butera, the Witnesses give rollicking support
on Them There Eyes, Love of My Life, and
Tiger Rag. A Las Vegas favorite for four
years, Prima may tame the town yet.

Bob Cooper: Coop
Contemporary C3544

To date the only modern jazz oboist and
an esponent of the English horn, Bob Cooper
is here intent on exhibiting his style on tenor
sax to best advantage. The 23-and-a-half min-
utes of his Jazz Theme and Four Variations,
an unassuming piece with roomy solos by Vie-
tor IFeldman on vibes, trombonist I'rank Roso-
lino and the composer, fills one side of the
dise. It is deceptive in its sceming simplieity
and will repay repeated hearings. Cooper
makes this procedure relatively painless by
avoiding the familiar cliches of arranging in
developing the theme stated in Sunday Mood.

After a blues motif, a brass section of the
Candoli brothers and Don TItagerquist on

trumpet, plus trombonist John Ialliburton, is
added to the sextet for the descriptive Happy
Changes, Night Stroll, and Setwrday Dance.

That Cooper keeps his orchestrations clean
and uncluttered, never overwriting, is a meas-
ure of his studies with Castelnuovo-Tedesco.
The soloists are allowed considerable leeway
in his frameworks and the zest of their re-
sponse carries over to the remaining numbers,
ranging from a dramatic Frankie and Johnny
to Parker’'s Confirmation. Cooper pays his re-
spects to Johnny Hodges on Day Dream, Feld-
man defines ¥asy Living and pianist Lou Levy
solos on Somebody Loves Me,

AUDIOCLINIC

(from page 4)

and to attenuate those below this figure for
the tweeter. Values for C,, C,, L, and L,
are calculated as for C, and L, in Fig. 4,
using a crossover frequency of 5000 eps,
the point where the tweeter takes over. This
wiring of the midrange is exactly the same
as that of the woofer in Fig. 4, except that
the values of its associated inductance and
capacitor are different from those associ-
ated with the woofer. Like the midrange,
the tweeter derives its signal across L, L,
shunts the lows around the tweeter, while
C, provides an easier path for highs than
for lows. C, and C; have the same values, as
do L, and L,.

The frequencies chosen for purposes of
this discussion are purely arbitrary. Some
tweeters are made to take over at 7000 cps,
while still others are designed to funetion
at frequencies as low as 1000 cps. There is
also considerable latitude with regard to
woofers and midrange umits.

The circuits presented here are basie, but
there are variations. Some networks are de-
signed to attenuate the response at even a
more rapid rate than Fig. 5. Others are
provided with switching provisions, so that
& wide variety of crossover points can be
obtained. Still others are series ecircuits;
these are more costly to build, but many
engineers favor them over the more com-
mon parallel constant-impedance networlks.

In a future installment of my other col-
umn, AUDIoO TECHNIQUES, you will find an
interesting means of making test induct-
ances for experimental networks. Wateh
tor it. P4
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DYNAKIT

AMPLIFIER KITS

A great amplifier circuit of supe

listening quality in money-saving

kit form!

Available from leading Hi-Fi dealers everywh
Descriptive brochure available on request.

The new Mark III includes all the
sensational attributes of the popu-
lar Mark II plus these outstanding
deluxe features

tb

% 60 watts at less than 195 distortion. Instan-
tancous peak power of 140 watts. IM less
than .05 at average listening levels.

% Choke filtering and low noise circuitry re-
duce hum and noise to 96 db below 60
watts.

% New rugged KT-88 tubes and other heavy
duty parts used conservatively.

MARK [ so war 6975..:

The Mark II is the best buy in high
power high fidelity kits

% Ease of assembly due to uniquely simple
circuitry and printed circuit construction
with factory-mounted parts.

% Highest stability using patented stabilizing
networks with minimum number of phase
shifting stages. Suitable for all loudspeaker

o systems including electrostatic.

% Dyna Biaset (patent pending) for simpli-

NEW! DYNAKIT
STEREO CONTROL KIT

ADDS COMPLETE STERED $12.95

CONTROL FUNGCTIONSTO TWO
Data Sheet Availale on Request

fied adjustment and complete {reedom from
effects of unbalanced components. No bal-
ancing adjustments required to meet pub-
lished specifications.

% Dynaco Super-Fidelity output transformer
with patented para-coupled windings. This
is the finest available transformer of its
type for the most critical audio uses.

*#Slightly higher in West

PREAMPLIFIERS FOR ONLY
DYNACO INC. 617 No. 4

Export Division:

Ist St., Phila. 4, Pa. 25 Warren St., New York 7, N. Y.

MARK [II <o wae 7995::

Circle 45A

PW-1
30-4,000

30-4,000

pioneer

® Low non-linear distortion
® Smooth frequency response
® High efficiency

® High power capacity

©Of the various kinds of distortion, the'ane that is
found oftenest is the non-linear distortion caused
by uneven distribution of the flux denslty within
the amplitude of voice coil movement in  the
magnetic fleld.

The PW-15C and PW-12C speakers are designed
based on strict calibration of the magnetic flux
distribution so that non-linear distortion is brought
all but to nil while very little is coused by the
damper.

5C 15-inch woofer

cps, Impedance: 16 ohms, 30 watts capacity.

PW-12C 12-inch woofer

cps, Impedance: 16 ohms, 20 watts copacity.

FUKUIN ELECTRIC

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

Circle 45B

distribution so that non-linear distortion is brought
all but to nil while very little is coused by the
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NEW PRODUCTS

o Ronette Stereo Cartridge. Designed for

new record players and as a replacement
cartridge for e ing phonographs, this
dual-element pickup is compatible with

stereo recordings.
compliances are

both monaural and
Lateral and vertical

RONETY

FYROEL

stated by the manufacturer to be 3.5x10°%
dyne/cm. Optimum stylus pressure is
specified as 4 to 6 grams. Frequency re-
sponse is said to be flat from 20 to 12,000
cps. The carvtridge uses a clip-on stylus.

The Ronette Binofluid cartridge is dis-
tributed in the U. S. by Ronette Acoustical
Corporation, Lynbrook, N. Y. G-1

o Stereo Magnecordette. IEngineered to
perform with professional quality, the
new Stereo DMagnecordette is a. home in-
strument which is capable of both record-
ing and reproducing stereophonic sound,
as well as standard monaural half-track
signals. Stereo heads are of the stacked,
or in-line, type and recording speeds of
standard models are 7.5 and 3.75 ips, with
15 ips and 7.5 ips avnilable on request.
Frequency response is 50 to 12,000 cps
within =2 db at 7.5 ips; 50 to 6000 cps
within *2 db at 3.75 ips, and 40 to 15,000

cps within £ 2 db at 15 ips. Signal-to-noise
ratio is approximately 50 db. Channel-ta-
channel crosstalk is down more than 50
db. The unit is equipped with two high-
impedance microphone inputs and cathode-
follower outputs. Matching VU meters
are provided for monitoring both input
channels. Three gain controls permit in-
dividual adjustment of each channel, as
well as master control of both simulta-
neously. Although normally supplied for
placement in the user's existing cabinetry,
the Stereo Magnecordette is available with
custom cases and cabinets when desired.
Panel dimensions of the amplifier unit
are 51 %17 ins., the tape transport is
7 %17 ins. Magnecord Division of Midwest-
ern Instruments, Inc.,, Tulsa, Okla. G-2

e Atlas Coax  Weatherproof Speaker.
Suited for both voice and music, the Atlas
Coax Projector Model WT-6 incorporates
two individual drivers, each with its own
horn, and a built-in electronic crossover,
all combined in a single weatherproof
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Panel dimensions of the amplifier uﬂit
are 01/ % 17 ins., the tape transport is

2 M"l"neom‘d Dl\ ision of Midwest-
ras " re e O

unit. Low frequencies are reproduced by
a high-efficiency woofer properly loaded
with a {folded exponential horn, while

highs are handled by a wide-angle tweeter
completely protected against all climatic
conditions. Power handling capacity is 15
watts, Bell openinﬂ is 15 ins. and depth
is 11 ins. For full information write Atlas
Scund Corporation, 1449 39th St., Brooklyn
18, N. Y. G-3

e DeWald Stereo/Monaural Tuner. This
tuner can be used for stereo reception or
in the conventional manner for monaural
FM or
1000,
and rectifier.
stages of i.f.

AM broadeasts. Designated Model
it contains eight
The unit
including

tubes plus diode
incorporates four
diseriminator and

automatic frequency control. Housed in an
attractive black and gold case, the moder-
ately-priced Model 1000 measures only
3" wx4¥” hx9” d. Manufactured by De-
Wald Radio, Division of United Scientific
Laboratmn,s, Inc., 35-15 37th Ave.,, Long
Island City 1, N. Y. G-4

© Pilot Stereo Conversion Console. Intro-
duced as the answer to many requests
received from owners of Pilot monaural
high-fidelity systems who want to convert
to stereophonic operation, the Model SA-
1032 amplifier-speaker unit contains the
new Pilot AA-903B amplifier-preamplifier

and a matched four-way speaker system
in an acoustically isolated enclosure,
Supplied with complete operating instruc-
tions, and all necessary materials for the
simple conversion, the SA-1032 may be
used with any stereo pickup cartridge,
according to the preference of the user.
(,nntenn)m'zu'y in style, the unit measures
28%"h x 253 ”"w x 16 %”d and is available

in a choice of four finishes—cordovan,
cherry or blonde mahogany, or Amervican
walnut. I’ilnl Radio (mpomtlon, 37-06
36th St., Long 1sland City 1, N, Y. G-5
® Bell Tuner-Amplifier. The new Bell
Model 2521 comhines an FTM-AM tuner

with a 15-watt high-fidelily amplifier on
a single compact cha is. Among features
of the tuning unit is a unigne ‘‘electronic
tuning bar”, in which segments of a bro-
Ken bar of light come together to in-
dicate correct tuning. AFC may be dis-
abled at will. A multiplex output on the
rear of the chassis will facilitate the
reception of all-’'M stereo broadcasts
when they become available. Input for
tape head is equalized to standard
NARTB curve, making it possible to play
back direct from the tape head of any

standard tape transport: auXxiliary input
is provided for tape preamplifiers. 1unu‘
specifications are: FAIL \en\ltl\'lt\' 3.5
microvolts for 20 db quieting, 6.0 micro-
volts for 320 db quieting: _»\M sensili\r’il_\',
20 microvolts for 20 db Fre-

quieting.

+1.0 db: on AM

The amplifier section bas rated pu\\ u oul—
put of 15 watts at less than 1.0 per cent
distortion, with frequency range of 20 to
20,000 cps +0.5 db. Bell Round Systenms,
Marion Road, Columbus, Ohio. G-6

o G-E Stereo Cartridge. Announced as
being available to the consumer market in
August, the new G-IE stereophonic car-
tndgc will be supplied in t\vo models—the
“Golden Classic” and the “Stereo Classic”,
differing only in the fact that the former
will have a 0.7-mil diamond stylus, while
the latter will be equipped with a 0.7-mil
sapphire. Both models may be used in
aither high-quality record changers or
turntables. Frequency response is 20 to
17,000 ¢ps. Output is 10 mv, nominal, per
channel at stylus velocity of 10 cm/sec.
Channel separation is 20 db, nominal, from

".

100 to 7000 ecps. Lateral compliance is
3%x10°% ecm/dyne; vertical compliance is
2 x10¢ cm/dyne. Recommended load, each
channel, for flat response is 0.1 me"ohm
Recommended tracking force is 3.5 to 7.0
grams. The cartridge has a dual mu-metal
shield (o protect aganinst hun and a
highly-flexible ground strap design which
allows it to be used in either a three-wire
or a four-wire stereo system. The shield
also may be grounded individually with a
separate wire. Stylus replacement is
simple. Further information on the (-18
stereo cartridge is available from: Spe-
cialty Illectronic Components Department,
General Electric Company, Auhlnn .\'.G\7

e Harman-Kardon Stereo Amplifier. Intro-
duced as part of the Harman-Kardon
“Crest’” stereo line, the new “Trio” Model
A-224 stereo amplifier is, in essence, three
individual instruments. It is a complete
stereo amplifier with two separate 12-watt
power amplifiers; it can be used as a com-
plete 24-watt monanral amplifier, and it

is also a 24-watt monaural amplifier with
complete stereo preamplifier so arranged
that an existing monaural amplifier may
be incorporated into a stereo system. Fea-
tures include: separate ganged bass and
treble controls, balance control, rumble
filter, mode switch, speaker selector
switeh, contour control, and tape output
(after tone controls) for recording. Manu-
factured hy Harman-Kardon, Inc., West-
bury, N. Y. G-8
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o Harman-Kardon Stereo Amplifier.
duced part of the Ia




@ "Mugic Minder.” Thanks to this device,
the music lover who enjoys listening to
records while relaxing may do so without
the irksome (ask of turning off the hi-G
system after the last record has plaved.
The Music Minder performs the job auto-
matically. Operation is completely electri-
cal. The record changer is plugged into

one of two sockets, the remainder of the

hi-fi system into the other. If the user
does not want the automatic feature he
simply sets an “auto-manual” switch to
the manual position. Literature is availa-
ble from C. B. C. Electronics Co.,
2601 N. IToward St., Philadelphia 33, Pa.

® Head Demagnetizer. Featuring a thin
extended pole piece which fits most tape
recorders without any disassembly, the
Model HD-6 degausser consists of a 110-
volt 60 c¢ps coil in a handfitting phenolie
housing, Contact of the energized pole
piece with the pole tips of the recording

Ty n.‘-‘ﬂg.

f ‘

head causes the head to be salurated by
an  alternating magnetic field. Gradual
removal of the saturating field from the
head neutralizes any residual permanent
(d. magnetism. The HD-6 is manu-
factured by Robins Industries Corp., 36-27
Prince St., Flushing 54 ¥ G-11

i AN

AMPLIFIER

(from page 20)

tinue to he true when the Dynamu head
was replaced by the Brush unit. How-
ever, a different and more workmanlike
shielding measure was employed, with
censiderably greater effectiveness than
the gimmick.

A small piece of Co-Netic Shielding?
was affixed to the reverse side of the
bracket that holds the pressure pad on
the tape traunsport. The material is
almost paper-thin, cuts easily with a
scissors, 1s easily worked by fingers or
simple tools into the desired shape, yet
is rigid enongh to hold this shape, and
daes not lose its shielding properties
because of shock, repeated bending, tem-
perature changes, ete. Several layers of
Co-Netie material were used, each layer

1 Made

by Perfection Mica Company,
1:322 '

N. Elston Avenue, Chicago 22, Tllinois.
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tinue to he true when the Dynamu head
was replaced by the Brush unit. How- |
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/7" .. Uncanny smoothnessand un- >\, |
obtrusiveness . . . a spaciousness %\
of sound which sets it apart from  \
most other tweeters. There is no \
audible pattern of directivity in \\'
the horizontal plane. With the 1
JansZen speaker, the entire ap- 1
parent sound source broadened ,'
out . . . sparkingly different from |
other tweeters. Instrumental com- I
binations which had been sub- /
mergedonother speakersemerged /

\  with startling clarity.” Y
\\ The Avudio lLeague Report. 4

\\\Aulhorized quotation No. 52 //

Model 130

-
~ -
S =

-
T e e

Jans/en”

DY NAMIC

14

/ The JansZen Dynamic sets new
f standards in " cone woofers.
i Unique design concepts, com-
1 bined with new materials has
4 resultedinawoofer system which
1 can be used singly or in pairs with
\ the JansZen Electrostatic.

e

-
N -
-~ -

e v \

Model 250 measures only 18% “ high |
The Z-200 System

(exclusive of legs) by 24% ” wide by . |
14" deep

A complete range loudspeaker sys-
tem using the incomparable Jans-
Zen Electrostatic mid and high
range speaker (Model 130U) with
the new JansZen Dynamic.

The JansZen Z-200 was picked by
the Institute of Contemporary Art
as The high quality loudspeaker in
its price class and above for ex- /
hibit at the U.S. Pavilion of the 4
Brussels World's Fair. Vs

N
~ //
= P
\\5—__——’

Model Z-200 measures only 32” high
(including 4” legs) by 24%” wide
\ by 14” deep

“Designed by Arthur A. Japszen

NOW more than ever...
Hear the Music, not the Speaker

Write for literature and the name of your nearest dealer

Products of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa.

Export Division: 25 Warren Street, N.Y.C. 7 + Cable Simontrice, N.Y, k :'

47
the Institute or Contemporary Art i
as The high quality loudspeaker in /
its price class and above for ex- /




build what it takes
to get the best

high fidelity

IT TAKES THE FINEST OF COMPONENTS
—PRECISION JBL SIGNATURE LOUD SPEAKER UNITS —

THE 175DLH
HIGH FREQUENCY
ASSEMBLY

THE D130
EXTENDED
RANGE SPEAKER

DR THE 075
HIGH FREQUENCY
UNIT

--to get the best in high fidelity sound. And to get all
of the rich, crisp, accurate, deep down bass generated
by your D130, you must mount it in a carefully con-
structed, engineered acoustical enclosure. One of the
most popular enclosures ever made, because of its com-
pact dimensions and smooth, ciean response, is the
JBL Harkness Model C40—a back-loaded folded horn.
Sound below 150 cps is radiated from the back of your
D130 through the horn. Above 150 cps the speaker acts
as a direct radiator. The six foot long, exponentially-
flared horn path is ingeniously folded within sleek,
low enclosure measuring only 38” wide. The horn is
completely contained within the enclosure and is
independent of room walls.

Prove your woodworking skill and get
the greatest thrill high fidelity can

BUILD YOUR give you. Here is a project that will

€40 FROM make use of your finest craftsmanship
PRODUCTION for the enjoyment of yourself and
PRINTS

your family —a project you can show
off to others with pride. Detailed
production prints, complete with a
list of parts, and step-by-step

- instructions have now been released

| by the factory. The set is yours

| for only three dollars.

WAL

[~ 7 USE THIS FORM TO ORDER YOUR PLANS™ ]
JAMES B. LANSING SOUND, INC. |

3249 Casitas Ave., Los Angeles 39, Calif. |

|

I

| Gentlemen: —_____Enclosed find $3.00 |
| for one set of Model C40 Production Prints.
|

|

Please print clearly or type your name
and complete address:

|
J
Name |
Address l

inaepenaent or room wallis.

inereasing the protection against hum.
Some experimentation was necessary to
find the optimum size of the Co-Netic
Shielding and its hest location on the
pressure pad bracket. It is interesting to
note that a small section of this shield-
ing, about %" wide, afforded consider-
ably greater hum reduction than a piece
double that width. The final result was
considerable attennation of lum. The
reduction was not measured, because
without the use of filters one would be
measuring noise along with hum. To the
ear the reduction appeared to be at
least 6 db.

Co-Netic Shielding is expensive. In
small quantities it is over $3.00 per
linear foot for a strip 4 in. wide, and the
minimum order is 3 fcet. However, for
the habitual experimenter or tinkerer it
can be a worthwhile investment. A less
expensive alternative, closely approach-
g the Co-Netic material in effective-
ness, is a shield made from a piece of
silicon steel I-strip. The latter material
is more difficult to work and eventually
becomes magnetized, while the Co-Netie
does not. A magnetized material adjacent
to the tape can cause erasuve, noise and
hum.

For minmimum noise and hum, an
ECC83, the European version of the
12AX7, was used for V,-V, Of two
Mullard ECC83’s purchased, hoth were
excellent with respect to noise and miero-
phonies, but one had serious hum. De-
magnetizing this tube with a bulk eraser
and resetting the hum balance pot did
not improve matters. The tube was ex-
changed for another Mullard ECCB83,
which proved to be excellent. It is unfair
to draw conclusions from a sample of
three, but this experience corroborates
the writers’ experience with other tubes,
such as the 5879 and Z729, that one
must be selective even when using pre-
mium types, which cost appreciably
more. The two good Mullards were defi-
nitely superior both in noise and hum
to each of half a dozen American
12AX7s in the writer’s tube chest. A
couple of Telefunken 12AXT’s were of
quality similar to the Mnllards.

ures was to reduce noise and hum in the
tape amplifier snbstantially below that
inherent in the tape itself, namely tape
hiss. Even when a tape has been care-
fully bulk erased, leaving it as noise-
free as a tape can be, it still makes the
dominating contribution to noise on the
writer’s tape recorder, Considering the
additional noise produced in recording
—at least modulation noise if not also
noise due to distortion in the bias wave-
form—it may safely be said that the
tape electronies described here do not
constitute a limitation to signal to noise
ratio in tape recording and playhack.
On the other hand, it is to be expected
that eventual improvement in the tape,
resulting in less tape hiss, will inspire
a search for further means of reducing
roise and huom.

Stereo Playback Amplifier

There is an increasing demand for a
second playback amplifier for stereo
purposes. A simple way to satisfy this
demand would be to construet a one-tube
affair, either on the main amplifier chas-
sis or separately, patterned after the
civeuit of ¥, and ¥V, in Fig. 2. Power
could be drawn from the main tape
amplifier, from an easily bnilt supply
such as shown in Fig. 5, or from the
power amplifier of the audio system.

If power is drawn from the main am-
plifier of Figs. 1 and 2, connection
should be made to the point B,+ via an
additional decoupling network consist-
ing of another 4700-ohm vesistor and
another 15-uf, 350-volt filter capacitor.
Since the loading of the main power
supply is considerably lighter in play-
back than in record, this supply ecan
take carve of another 12AX7 for stereo
playback. At the same time, however, it
is highly desirable that a switch be in-
corporated to remove B+ from the extra
12AX7 during record. Similarly, the
heater supply to this tube, if obtained
from the main amplifier, should be dis-
connected during record. On the other
hand, if the power transformer used is
large enough, these disconnections are

The ultimate result of the above meas- not necessary. Z
/ STANCOR P58415
10,000 10,000 o
130v. 30ma 250 v.
17v. A.C. ~ 20/250
K + o
20/350 20/350
+ = =
—— 20/250
= 3

6.3v.
0.6 amp.
—0

//_3\ 100 OHMS, WIREWOUND

Fig. 5. Simple power supply circuit suitable for second-channel amplifier for stereo.

Loaad s 1 ulle WL s Lupe  cluesu. A

couple of Telefunken 12AX7’s were of
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HEARING

(from page 26)

Noise in Theaters

Measurements of noise have also been
n:ade in motion-picture theaters. Mueller
found the average level in theatevs with-
out an audience to be 25 decibels and
with an audience present it was 42 deci-
bels. This last figure is within 1 deeibel
of that given above for the average noise
level in residences. So all the limits men-
tioned above for residence room noise
can also bhe applied to motion-picture
theaters, that is, I'ig. 3 gives the limits
if no limitation is to be placed upon the
sounds to be recorded.

Noise measurements made in the
Academy of Music in Philadelphia and
Constitntion Hall, in Washington, D. C.,
dnring a qniet listening period indieated
levels about 10 decibels lower than that
given in I4g. 3 for residences. So af
least for these concert halls the lower
part of the shaded area should be used
for determining minimum levels. It will
be seen from Fig. 1 that for the average
person in such quiet intervals in these
concert halls the lower limit is set by the
acnity of hearing rather than by the
andience noise.

The foregoing gives the ideal limits of
frequency and intensity for high fidelity.
Tt is well known that within these limits
the system must have a sufficiently uni-
form response with different frequencies
so that the ear will not detect it from
one having a perfectly uniform response.
Due no doubt to the fact that persons
usually listen in rooms which have res-
onances, it is difficult to detect depar-
tures of 3 or 4 decibels from nniformity
—in fact, it is very difficult to measure
them. Here again it would be helpfnl if
we had some precise measurements on
this point. Also, it is well known that
the system must be linear with intensity,
that is, the acoustic output must be pro-
portional to the acoustic input. Also
there must be no asynunetry in the vibra-
tion during transmission. Any depar-
tnres from these ideals must not he
larger than can be detected by the aver-
age ear.

Facsimile Requirements

When all of these requirements are
met, a facsimile of the original source
cannot be produced unless another fac-
tor is considered which is sometimes
overlooked, namely, the spatial or andi-
tory perspective character of the sound.
If we are reproducing a moving sound
sonree it must appear to move, and if
the sound source is broad it must ap-
pear that way when reproduced. In
nearly all systems now used this factor
is neglected. It can be preserved in two
ways, namely, by a binaural system or
by a stereophonic system. In the former,
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Liere must De NO asynunerry in the vibra-
tion during transmission. Any depar-

ur n i b i

two channels only are required while in
the latter, theoretically an infinite num-
ber is required but practically three give
a good illusion.

In the binaural system two miero-
phones are placed in the ears of a dummy
who sits in the position where the listener
would like to sit if he were listening to
the original sound. Two transmission
lines meeting the requirements above
connect these microphones to two head
receivers respectively, one being placed
on each ear of the observer. With such a
system a complete facsimile of the origi-
nal sound at the dummy is reproduced to
the listener. The Osear system presented
at the World’s Fair in Chicago by the
Bell System was one meeting the strin-
gent requirements outlined above.

In the stereophonic system an attempt
is made to produce this spatial effect hy
using loudspeakers instead of head re-
ceivers in the reproduction. Suppose
there were interposed between the source
of sound and the audience which would
normally listen to it, a sound-transpar-
ent curtain. A large number of micro-
phones are mounted all over this curtain.
An ideal line conneets each microphone
to a recording unit of a recording sys-
tem, or to a loudspeaker if a simple
transmission system is used. The loud-
speakers are spaced over a similar cur-
tain when the sound is reproduced. If
the microphones and loudspeakers are
close together a curtain of sound will
be reproduced similar in all respeets to
the original sound. Again three such
channels for most stages will give a suffi-
ciently close approximation that, dne to
the limitations of hearing most observ-
ers eannot detect the reproduced from
the original when all the other require-
ments discussed above are met. Indeed
two channels go a long way toward this
ideal. However, if the sounds were not
confined essentially to the level of the
stage but were permitted to go up and
down as far as they went right and left,
then nine channels instead of three
would be required. Or if we wished the
sounds to appear to come from all di-
rections around the listeners, then chan-
nels sufficient to cover a sphere sur-
rounding them would be necessary.

The question then arises, how much
loss in quality of the reproduced sound
is experienced as we depart from such
an ideal? To answer this question we
must know the kind of material that is
used in the transmission. Without such
an ideal transmission system, there is
always placed some limitation on the
type of material used. In general, this
material may be classified as either
musie, speech, or noise.

TQ BE CONTINUED

conlined essentially to the level of the
stage but were permitted to go up and
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new

STEREO-
FIDELITY

cComponents

SP-210 « Stereo Preamplifier
$8950 less power supply
P-10 Power Supply..($19.50

'|'|'ﬂ|!ﬁﬁl‘|||ﬁﬁﬁﬁ}n
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SA-232 « Basic Stereo Amplifier |

Total Power Output: J
64 watts peak
Has power tap-off for SP-210

$89.50

é’éj’?%ﬁ%? oy

|l|
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SA-260 o Baslc Stereo Amplifier

Total Power Output:
120 watts peak

Has power tap-off for SP-210

$129.50 |

prices slightly higher in West

Radio Corporation
37.-04 36th St., L. I. C. 1, New York

Please send literature covering
Pilot Stereo Components.

NAME.

ADDRESS,

CITY. ZONE__STATE

Electronics manufacturer
for owver 39 years.
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LOW FREQUENCY
LOWDOWN

The Racon model 15-HW, 15” low
frequency speaker, is now available from
stock. Production facilities have been
doubled and your sound distributor should
have no difficulty in filling your order at
once.

The 15 HW s characterized by ex-
tremely high efficiency. The magnetic
“pot”” assembly weighs 18 Ibs., with an air
gap capable of supporting an iron weight
of 1000 Ibs.

It uses a patented cellular plastic sur-
round, resulting in high compliance com-
bined with pneumatic damping. The 27
ceramic voice coil is permitted large axial
movement, without encountering mechani-
cal restraints or magnetic non-linearity.

To prevent “‘breakup’ at high levels, the
mechanical rigidity of the cone has been
increased by cementing feather weight
stiffening struts to its rear surface.

The 15-HW is your best bet in a low
frequency reproducer if you're building a
two or three way speaker system. Ask your
dealer for a side-by-side comparison with
any similar appearing speaker, regardless of
price.

Write for free literature.

SPECIFICATIONS
RESPONSE 20-4000 cps
POWER 25 w.
IMPEDANCE 8 ohms
RES. FREQ. 24 cps#*
FLUX 14,500
DISPERSION 100°
DIMENSIONS 155 x 814
SHIP. WT. 26 Ibs.

NET PRICE 69.50

“#Subject to production tolerances

HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC.
1261 Broadway, New York I, N. Y.

The Bells Are Ringing

HAROLD LAWRENCE*

T EIGHT O'CLOCK on a bright sunny
morning in May, while fast-moving

clouds driven by a brisk wind chopped
the waters of the Hudson, a maroon-
colored truck® parked outside the River-
side Church. Trunks of equipment were
promptly unloaded from within the decep-
tively small confines of the truck. Inside
the trunks were several sets of cables, each
long enough to reach from the ground to
the beltry (some 400 fect), a number of
Telefunken microphones and their power
supplies, quantities of rope, and some
intercommunication apparatus.

The eables were unwound and laid neatly
along the entire length of 122nd-123rd
Street and Riverside Drive in New York
City. At the top of the tower, rope was
lowered to the sidewalk, the ecable-ends
attached to the rope, and the cables hauled
up to the belfry, past gargoyles and the
profusely decorated exterior of the church.
Members of the crew were stationed om
varions floors of the church to lhelp pull
up the c¢ables and prevent them from
getting entangled in any of the abutments.
TFinally, close to four hours after the
truek’s arrival, all the connections were
plugged in, the micerophones hung, power
supplies and tape recorders switched on—
and a rather unusual recording session was
in progress.

Magnetic tape recoxders have found their
way undersea to pick up the speech of
fish, and atop mountains for the sound
of thunder and lightning. Sconer or later,
someone was bound to send an expedition-
ary force up the walls of the Riverside
Chnrelr to record the impressive Riverside
Carillon. The idea behind this project was
hateched when Merenry Records, whose
monaunral recording of Tchaikovsky’s Over-
ture 1812 (complete with muzzle-loaded
brass ecannon and bells) is an almost
legendary LP best seller, decided to re-
record the work in stereophonic sound. The
bells nsed in the dise version were those
of Yale University’s Harkness Memorial
Tower. I'or the stereo release, however,
louder and deeper bells were in order. After
sconting around for months, the nod was
given to the Riverside Carillon.

A glance at the dimensions of this
gigantic instrument will suffice to explain
the reason for Mercury’s choice. The River-
side Carillon contains the heaviest and
largest tuned bell in the world, a Bourdon
weighing 40,926 pounds and measuring

Export: Joseph Plasencia
401 Broadway, New York, N. Y.
Canada: Dominion Sound Equipments Ltd.
4040 St. Catherine St., West—Montreal 6, Que.
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*26 W. Ninth St., New York 11, N. Y.
*The mobile recording plant belonging
to C. Robert Fine, who is respounsible for
all of Mercury’s classical recording. Eb,

hatehed when Merenry Records, whose
monaural recording of Tchaikovsky’s Over-

12214 inches in diameter and about the
same in height. The bell may be struck by
three elappers whose combined weight is
three tous. Of the 73 other bells, five of
the bass hells are “swingers.” But power
is only one of many admirable aspects of
the Riverside Carillon.

Even to the musically uninitiated, the
sound of most carillons is oddly disecordant.
This condition is caused by improper tun-
ing. Like other vibrating bodies, the bell
produces several notes simultaneously. Un-
like other instruments, three of the bell's
notes are heard with exceptional elarity.
They are the fundamental, or strike note;
the mominal, an octave above the funda-
mental; and the hum notle, an octave below
the fundamental. In relation to the nom-
inal, the fundamental tends to be flatter,
and the hum note sharper. There are two
principal methods of tuning the bell; one
focuses on the fundamental, the other on
the nominal. The first is satisfactory only
when bells are struck at long intervals,
allowing the fuller and more prominent
notes of the fundamental to resonate. In
carillons, where the mominal or ‘“melody”
notes are featnred, this results in sour
peals. If the carillon is to produce sweet
sounds, it is essential that the fnndamen-
tals be tuned to the nominals.

After the Riverside Carillon was first
installed in 1931, it was soon apparent
that, althongh each bell was individnally
tuned perfectly, the seale was not prop-
erly tempered. In 1955, fifty-six bells in
the carillon were sent to a bell foundry in
Holland to be recast and retuned. During
their absence, New York's West Side heard
private recordings made of the Riverside
Carillon as reprodnced by a huge lond-
speaker system located on the eleventh
floor. When the bells were returned to
their home on the Hudson, the tones they
preduced were superbly pure.

The recording session was scheduled for
Saturday morning. In case of rain, the
date was to be changed to the following
day. Wind was also a factor; the mere
snggestion of a breeze on the street became
a howling blizzard up in the tower. Fortn-
unately the weather was perfeet and, shortly
before noon, the distinguished carillonist
of the Riverside Carillon, Dr. Kamiel
Lefévere, assumed his place at the carillon
console,

It had been decided to first record am
album of Christmas musie prior to unleash-
ing the storm of bells for the Owerture
1812. Consequently Dr. Lefévere performed
a reeital of Yuletide carols. Tor some
40 minutes, it was December in May for
the donbtless bewildered residents of
Riverside Drive. Following this unseasonal
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Carillon as reprodneced by a huge lond-
speaker system located on the eleventh




Fig. 1

apéritif, this writer was invited to assist
in creating as much din as was possible for
the Overture 1812 bell effect. Dr. Lefévere
cordially made room for me on his bench.
While he concerned himself with the ma-
jority of the bells, my job was fo pound
away at a small number of high bells. Tt
was at this point that I learned to fully
appreciate the reason for the leather band-
ages which the earillonist wraps around his
fingers, as seen vaguely in Fig. 1.
Confronting the carillon player is a key-
board comprising two rowz of tough-
looking, rounded oak keys, %7 in diameter.
The keys are connected to wires which can
be seen over the head of the carillonist
in Fig. 2 which activate the clapper me-
chanism. The player must adjnst the ten-
sion of his stroke for each bell since a
larger bell requires more force than a
small bell, Hand strokes are not employed
for the colossal six lowest bells of the
Riverside Carillon. The upper row of keys
corresponds to the black keys of the piano,
the lower to the white notes, and the
pedals to their organ counterpart. The
keys are struck vigorously with the side of
the hand, hence the finger coverings. After
a brief period of striking repeatedly a
number of high bell keys, my tender, bare
fingers were as bruised as a gloveless palm
after an energetic handball match.
Carillon playing may be the most strenu-
ous musical art, but the carillonist has two
compensations (among many others) for
the unusual physical demands of his pro-
fession: (1), he produces a bigger sound
than any other instrumentalist, and (2),
every time he strikes a key, hundreds hear
him. ZE

Fig. 2.

AUDIO e JULY, 1958

than any other instrunmentalist, and (2),
every time he strikes a key, hundreds hear

for the stereo perfectionist
The new ESL GYRO/JEWEL

P No longer need perfectionists compromise with inferior or makeshift stereo
pickups. From the distinguished laboratories which achieved the world-
famed ESL Concert Series and C-60 Series cartridges comes a new milestone
in audio progress: the ESL GYRO/IEWEL, the stereo cartridge of tontorrow.

P Ifyouaretechnicallyminded,youwill be pleased tolearn that the triumphant design
of the ESL GYRO/JEWEL is based upon two of ESL's patented, subminiature
DArsonval wovements,coupled to the stylus shoe by ESL s unique new Gyro/jewel.

D You will be pleased, also, to learn that the ESL GYRO/JEWEL excels in vertical
compliance (5 x10-¢ cmfdyne), lateral compliance (5 x10-6 cm/dync), dynamic
mass (.003 gms), chamel separation (20 to 25 db), and frequency response
(+3 db from 30 to 15,000 cps, with response extending well beyoud 20 kc).

D But onuly through actual listening can you realize the vast superiority of the
ESL GYRO/JEWEL. Compare it at your audio dealer’s, and you'll want to own
this stereo cartridge that’s years ahead. Only $8 5 ; write for details.

FOR LISTENING AT

Electro-Sonic Laboratories, Inc.
Dept. A « 35-5 4 Thirty-sixth Street « Long Island City 6, N.Y.

1ITS BEST

Circle 5TA
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make you é
Unless hearing your favorite composer in ster eophonic sound ‘

Does

releases a deliriously marvelous feeling within you . . . unless
it conjures up vivid pictures in your mind’s eye . . . unless it
penetrates your “inner” being . .. then yvou are not getting

the full impact of stereo!

To feel the gigantic realism of stereo, you must hear it on the fin-
est eqmpment possible...for stereo demands the finest. Are vour
stereo tapes played on the Ferro rap[,
Tape Recorder, considered the world’s best by
many professionals? And the new stereo disc
ual-

system* demands the very thheSt
ity tu1 ntable available . . . the adeur,
of course . . . to b1eathe its music through
VITA VOX DU120 Duplex Coaxial Loud-
speakers for a smooth extended frequency 1'esp0nse
and broad even acoustic distribution. Yes, for the
brilliance of stereo you mneed good equipment!
*watch for announcement of Connoisseur stereo cartridge

ERCONA CORPORATION (Elcctronic Division)
16 W. 46th St., Dept. 68, New York 36, N. Y.
In Canada, write Astral Electric Company Limited, 44 Danforth Road, Toronto 13.

Circle 51B

5 To feel the mgantlc realism of stereo you must hea1 it on the fin- !
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bookshelf

wenient service to AUDIO
readers. Order your books

travel, we pay the postage.

No. 111
Revised Edition
ELECTRONIC MUSICAL INSTRUMENTS

by Richard H. Dorf

In one large volume, here are all of the
intricacies of the electronic organ and
smaller instruments, Construction draw-
ings and details of the author’s own
Electronorgan plus commercial models
such as the Atlen, Baldwin, Hammond,
Connsonata, etc. $7.50 Postpaid.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK =

Prepared and edited by C. G. McProud,
publisher of Audio and noted authority
and pioneer in the field of high fidelity.
Contains a wealth of ideas, how to’s,
what to’s and when to’s, written so
plainly that both engineer and layman
can appreciate its valuable context.
Covers planning, problems with decora-
tion, cabinets and building hi-fi furni-
ture. A perfect guide. $§2.50 Postpaid..

AUDIO Bookshelf

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

Please send me the books I have circled below. I am enclosing the
full remittance of $.ivcvevverivereciiennnen.. (No. C.0.D.)
All U.S.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders

(sent at buyer’s risk).
BOOKS: 110 111 112

NAME

lem" ely by mail—save time and

No. 110

HANDBOOK OF SOUND REPRODUCTION
by Edgar M. Villchur
Right up to date, a complete course on sound reproduction.
the basic elements to individual
chapters of each of the important components of a high fidelity
system. $6.50 Postpaid.

No. 114
Revised Edition

Covers everything from

NEW! At last . ..
“Tape Advice
in Simple American”

’.\
ac
e

TAPE RECORD
) AND , A

Care and regair of H[“

e

115 117 118

No. 117
TECHNIQUES OF MAGNETIC RECORDING

by Joel Tall

With Foreword by Edward R. Murrow

This unique contribution to the fast developing field of mag-
netic tape recording translates the complexities of science to
practical casy-to-follow techniques. It is a book for the tape
enthusiast and professional who wants new ideas, new standards
of excellence in magnetic recording. Twenty chapters of know-
how presented in simple American terms. 472 pages, with illus-
trations and diagrams. $7.50 Postpaid.

“There have been a number of good books on tape

recording in the past, but this one is tops.’”

—ARMY TIMES

=,
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No. 112

TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidelity Simplified. Easy to read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invalu-
able to recording enthusiasts,

Paper Cover $2.95 Postpaid.

THE NEW HIGH FIDELITY HANDBOOK

by Irving Greene and James R. Radcliffe

With Introduction by Deems Taylor who says
“...Messrs. Greene and Radcliffe, two gentlemen whose
knowledge of hi-fi is only slightly less than awesome
... Read it through, and you will arise full of knowl-
edge.” A complete and practical guide on high fidelity;
covers planning, buying, assembly, installation, and
building hi-fi furniture. $4.95 Posipaid.
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No. 118
NEW! How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume I
by Leonard Feldman

Latest information on hi-fi components for cfficient repair and main-
tenance. Complete, down-to-earth information that is not punc-
tuated with complicated mathemarics. Helpful to the hi-fi enthusiast,
technician or engineer, this first volume includes many important
features: Example schematics with tube layouts, descriptive illustra-
tions and hook up diagrams, buyers’ guide. 156 pages profusely

dllustrated. $2.50 Postpaid.

ADDRESS

TANIE CTATE




TRANSISTOR BETA TESTER

(from page 22)

the values of B,,;, and 100+ B,,;, coin-
cide with the meter indications.

It should be emphasized that the meter
should be calibrated first to make sure an
accurate calibration is obtained for the
B tester.

When R, and R, are adjusted to give
the proper values of B at both ends of
the scale, all other points in between are
automatically calibrated to an aceuraecy
equal to the linearity of the potenti-
ometer used. The points can be checked
as a matter of routine, and will be found
to coincide exactly with the dial read-
ings. Readings with switch &, in the
“X2” position will be exactly one-half
those taken with S; in the “X” position.

Single-turn Potentiometer

If a more common type, single-turn,

Fig. 4. Dial scale may be cut out and
used with the single-turn potentiometer.

wire-wound linear potentiometer is used
with a dial marked from “0” to “100,”
the method of calibration is the same,
with the following exeception. Sinece the
Bin reading should be “5.0”, and the
dial reads “0”, and the B,,,, reading
should be “105”, and the dial reads
“100”, the user should always make a
note to add the quantity “5.0” to every
reading he makes with the instrument.
Thus, a reading of B=42.0 on the dial,
really indicates a true B value of 47.0
and so on. This constant offset between
true B and dial reading does not di-
minish the usefulness of the instrument
and enables the builder to save the cost
of a more expensive potentiometer. A
dial can be especially made to suit the
requirements, or Fig. 4 can be eut out
and glued to the cabinet to serve as the
dial, preferably under a thin piece of
transparent plastic for protection.

Construction

All the components can be placed in-
side a 3" x4 x5” aluminum box. The
placement of the parts can be seen from
the photographs. All resistors and ca-
pacitors can be mounted on a small ter-
minal bhoard, and wires run to the bat-
tery, switches, and potentiometers as re-
qured. An “L” or “U” shaped bracket
is used to secure the battery, or it can
be mounted on the hottom cover plate.

Three type X-2146 spring loaded diode
clips (manufactured by Cambridge Ther-
monie Corp.) are used to eclip the tran-
sistor leads during the measurement
other types may be found equally suit-
able.

August 6-8—Special Technical Conference
on Non-linear Magnetic Amplifiers;
Hotel Statler, Los Angeles. Sponsored
by IRE-PGIE and AIEE.

Aug. 13-15—Electronic Standards and
Measurements Conference; Boulder Labs,
Bureau of Standards, Boulder, Colo.
Spousored by IRE-PGI, ATEE, NBS.

Aug. 19-22 — WESCON — Western Elee-
tronic Show and Convention; Ambassa-
dor Hotel and Pan Pacifie Auditorium,
Los Angeles. Sponsored by IR sections
in LA and SF, and WCEMA.

October 2-3—Engineering Writing and
Speech Symposium; New York. Spon-
sored by IRE-PGEWS.
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G 8JMNAINST CYENLS

Hi-Fi Shows

September 19-21—Chicago, Ill.; Palmer
House Hotel. (International Sight &
Sound Ezposition, Inc.)

Sept. 30-Oct. 4—New York High Fidelity
Show, New York Trade Show Building,
New York. (Institute of High Fidelity
Manufacturers).

Oct.  10-12 — Philadelphia;
Franklin Hotel. (Institute
Ifidelity Manufacturers.)

Oct. 17-19—Boston High Tidelity Show;
Hotel Touraine, Boston. (Independent).

Oct. 24-26—Milwaukee; Wisconsin; Hotel.
(Institute of High Fidelity Manufac-
turers.)

Benjamin
of High

What do the
record people

mean by “waxing?

When a Broadway columnist reports
that a young singer has just “waxed”
several show tunes, everyone under-
stands that “waxed” means “re-
corded.” Yet, it’s interesting to note
that nobody has really “waxed” a
performance in more than 15 years.

The expression actually goes back
to the early days of recording, when
the only material on which recordings
of any quality could be made was a
wax-like compound, cast in massive
discs. Many recordists even made their
own discs by melting the compound
into a circular mold. The compound
was called “wax” and, quite naturally,
the overall recording process came to
be known as “waxing.”

But the amusing thing is that cven
in those days the expression was a
misnomer. Those early masters might
better have been described as “‘soap-
ings” for their composition was chem-
ically much closer to soap than to
wax.

As you can well imagine, it took ex-
perience, skill and a good deal of luck
to cut clean sound on one of those
early discs. Fortunately, in 1937 came
emancipation. That was when the first
lacquer discs appeared on the market.
They were manufactured by Audio
Devices and called “Audiodiscs.” It
took just five years for the industry to
make a 100% transition to lacquer
masters. Since that time, more phono-
graph records have been made from
Audiodisc masters than from all other
brands combined.

Audiodiscs are still the professional’s
“standard” for master disc recordings
—and this continues to be true regard-
less of whether the recordings are
stereophonic or monaural.

Of course, Audio Devices also did
some pioneering in the magnetic re-
cording tape field. Tor years now,
Audiotape has been the choice of dis-
criminating tape recordists — profes-
sional and amateur alike. But that’s
another story. If you’d like more infor-
mation on Audiodiscs (or Audiotape),
write to Dept. AA, Audio Devices,
Inc., 444 Madison Avenue, New York
22, N. Y.

*one of a series
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masters. Since tnat TNe, oure pronv-
graph records have been made from
Audiodisc masters than from all other



WITH

Sonotone.

STEREO
PHONO CARTRIDGES

you cahn

hear the
difference

...-l“' -3

When you buy or modernize
your record player, insist
on Sonotone Ceramic
Phonograph Cartridges

Circle 54A

ONLY
SONORAMIC
0F_FERS HIGH

IN A
PERMANENT\
_ PLASTIC \
~ CASE!

\

WIDE LATITUDE TAPE

® Protects against dirt, dust, mishandling.
e Easy to store. ® Exclusive index system.
® V-siot selection-finder reel.

® Tapes easily accessible.

”||y||rrr s,

. Distortion free, lifetime lubrication to eliminate
1 squeal, adhesuon head deposits: Broad
plateau bias assures finest performance on all.
recorders, high resistance to abrasion,
print-through, cupping.

for FREE ritetime time-tape ruler, writes Dept. A108

FERRODYNAMICS CORPORATION
-LOD!, NEW JERSEY

Circle 54B
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NEW LITERATURE

e Cinema Engineering, 1100 Chestnut St.,
Burbank, Calif. displays its entire line of
precision wire-wound resistors in a new
20-page Catalog 14RC. With the issuance
of the publication a number of resistor
series have been renumbered for conform-
ance with a new specification pattern. Re-
sistance values from 0.1 ohm to 20 meg-
ohms are available in accuracies from
0.025 to 1.0 per cent. Nearly a hundred
types of precision wire-wound resistors
are covered in complete detail. Requests
for copies should be directed to the at-
tention of James L. Fouch at the address
shown above. G-16

e Panalarm Division of Panellit, Inc., 7401
N. Hamlin Ave., Skolkie, Ill, producers of
annunciators and other industrial infor-
mation systems, is now issuing a four-
page folder describing a mnew type of
ultra-reliable annunciator. Contained in
the folder is information on a new static-
magnetic annunciator recently developed
for monitoring complex automatic-ma-
chine and continuous-process operations.
The unit uses static-magnetic controls in
place of conventional relays. There are
no moving parts, resulting in a high de-
gree of reliability and reduced mainte-
nance. Requests should specify Bulletin
No. 101. G-17

e Specialty Electronic Components Dept.,
General Electric Company, Auburn, N. Y.,
has available a handsome four-page folder
which illustrates and describes the G-E
20-watt high-fidelity amplifier Model PA-
20, the “Transi-Tube” preamplifier Model
A1-203, and the dual-function preamplifier
Model UPX-003B. Equipped with one n-p-n
junction transistor and one 12AXT double-
triode, the A1-203 is virtually free of hum
and mierophonics while providing high
nominal output voltage. The UPX-003B is
a. self-powered high-fidelity conversion
preamplifier for either phonograph or
microphone use. Requests for copies of
Bulletin EP-237 should be addressed to
G-I8 Hi-TFi, Box 101 Liverpool, N. Y. G-13

o GFW Service, Inc., 1220 Broadway, New
York 1, N. Y. suppliers of custom grille
fabrics for high fidelity, has available for
dealers a new illustrated folder which ex-
plains the company's service and its
unique approach to grille fabric selling.
The folder explains that the GFW Serv-
ice offers customized grille fabrics, sold
from sample books, and delivered to the
ultimate customer cut-to-size. The Serv-
ice functions without inventory or invest-
ment by subscribers. Copy will be mailed
to hi-fi dealers on request. G-14

e Amplifier Corporation of America, 398
Broadway, New York 13, N. Y., describes
the complete line of Magneloop continu-
ous-loop magnetic-tape recorders-repro-
ducers in a newly-issued four-page folder.
The brochure completely delineates fea-
tures of 21 basic models, which are avail-
able in single or dual speeds, as well as
in single-, dual- and triple-channel models.
Mechanical and electrical features are
fully explained. Complete technical speci-
fications, recommended accessories, as well
as direct factory prices are furnished on
all units. The brochure will be mailed free
of charge upon written request. G-18

e Carter Motor Company, 2748-A W,
George St., Chicago 18, Ill, has just re-
leased a new 28-page dynamotor catalog
which lists the entire line of Carter rotary
power supplies. Publication of the catalog,
originally scheduled for last Fall, was
held up when it was decided to malke
major changes in 1958 models. The catalog
lists the new Carter fan-cooled Genemotor
for the first time, as well as several new
models comprising the Genemotor line,
which has been materially improved in
appearance, performance and service ac-
cessibility. A copy of Catalog No. 158 may
be obtained free upon written request.

E-16
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ous-loop magnetic-tape recorders-repro-
ducers in a newly-issued four-page folder.
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—CLASSIFIED—

Rates: 10¢ per word per Insertion for noncommercial
advertisements; 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remlttance In
full, and must reach the New York office by the
first of the month preceding the date of Issue.

THE AUDIO EXCHANGIE has the largest
selection of
equipment.
quest.

new and fully guaranteed used
Catalog of used equipment on re-
A\ldl() L\Lhdnge Dept. AIE, 159-19 Hill-
Jamaica 32, N. Y, AXtel 7-7577;
naroneck Ave,, White Plains, N. Y.,
; 836 Flatbush Ave., onoklv

N. Y., BUckminster 2-5300.

HIGH FIDRELITY SPEBAKERS REPAIRED

Amprite Speaker Service,
T0 Vesey St., New York 7, N. Y.

BA 7-2580

LOOKING FOR CLIEAN RESPONSE TO 20
CYCLES? Listen to the radically new Racon

“HiI-C” 157 foam-suspension speaker. Racon
Lilectric Lom])dny Inc,, 1261 Broadway, New
York 1 N

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You’ll
be glad you did. Unusual savings. KKey Ilec-
tronies, 120 Liberty St., New York 6, N. Y.
lvergreen 4-6071.

TRADE for mnew-used AMPEX's Grove
Enterprises, Roslyn, Pa. TUrner 7-4277.

I'OR SALIS: 1-year-old National Criterion
AM-I'M stereo tnner, Horizon 5 preamp, Dyna-
kit 4-8-16-olim, 50-watt amplifier; all for $205
postpaid (cost $315). Keuneth R. Williams,
407 W. Gorham St., Madison 3, Wis.

WANTED : Cook 5B or 5C head or entire
system ; 'OR SALE: Rek-O-Kut M-12 lathe
and T-12 turntable. Foran, 3452 N. Hackett,
Milwaukee 11, Wisconsin.

SPEAKER CABINETS

Manufacturer's over-run, brand name enclo-
sures, genuine mahogany, completely finished,
with or without speakers. 50% oft audiophile
list. Write for details. Custom Craft, P. O.
Box 304, Jasper, Indiana.

AMPEX 3350 cousole,
portable cases. Ixcellent condition, has had
little use. R. J. Entringer, 2211 Camino Del
Reposo, La Jolla, California.

TAPE RENTALS! Wide selection of stereo
and monaural pre-recorded tapes available at
lowest rentals, no membership fees. I'or full
details and free price list, write NATIONAL
RIENT-A-TAPE, Dept. A, r Box
Winnetka, Ill.

TAPE AND DISC DUPLICATING
Write for prices and available services.
%%lERLE ENTERPRISES, Box 145, Lombard,

$850, also ineclude

WRITE for confidential money saving prices
on your IHI-Kidelity alllp]lﬁel\ tuners, tape
recorders. Individual quotations only; no
catalogs. Classified Camera, Dept. A, 2057
Coney Island Ave., Blool\lyn DX

WANTED : Presto RC-10-14 or PB-10-14
Tape Mechanisms, Altec 603B Loundspeakers.
State price and serial number or if interested
in trade for other professional or hi-fi equip-
n})ent\Y \IASQUI1 3)1 W. 51st St.,, New York

L

HI-FI-THAVIIN—New Jersey's leading sound
center, Write for information on unique mail
order plan tlmt offers professional advice and
low prices. “Awarded Institute of High Fidel-
ity Manufacturers’ Plaque as 1eglsteled com-
ponent dealer.” 28 Taston Ave., New DBruns-

wick, N. J

WANTED : Western Electrie A loud-
spealker. FOR SALI : Antique Vlctm Talking
Machine Electrola. Robert Langevin, 2613
Ilmdale Place, Palo Alto, California.

FOR SALE: AMPEX 620 speaker, $125.

Ampex case for 350 tape transport, $50. Seven
10%” plexiglass, 14 aluminnm empty reels, 81
each. Fentone 350A cartridge, $10. Altec
N-3000B crossover, $15. Shipped prepaid and
insured. M. I8 Boyd, 903 Salmon Drive, Dallas,

Texas.
NEW low-distortion PRE-preamp. Tran-
sistorized for use with low-level cartridges,

$8. See May Auplo for spees or write, Vie
Pitre, 3216 Barker Ave., Bronx, N. Y.
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Brooklyn, N."Y.
Presto RC—10;]4 _or

Coney Island Ave.,

WANTED :
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PROFESSIONAL
DIRECTORY

HIGH-FIDELITY HOUSE

Most complete stock of Audio

components in the West

Phone: RYan 1-8171

536 S. Fair Oaks, Pasadena 1, Calif.
Circle 55C

mQ

ANTENNAE

Get more FM stations with the world's most
powerful FM Yagi Antenna systems.

Send 25¢ for booklet “Theme And Varia-
tions” containing FM Station Directory.

APPARATUS DEVELOPMENT CO.

Wethersfield 9, Connecticut
Circle 55D

CANADA
High Fidelity Equipment

Complete Lines @ Complete Service

Hi-Fi Records — Components
and Accessories

LECTRO-VOICE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO, CANADA

Circle 55E

the finest in Hi-Fi

()
featuring gec%%rc:@
HIGH FIDELITY COMPONENTS

SOUND

CORPORATION
820 W. Olympic Blvd. - L.A. 15, Calif. - RI7-0271

Circle 55F

AN EYE FOR VALUE?
Write us your hi-fi needs now
—you’ll be glad you did.
Immediate replles. Complete stock.
Dept. K2
KEY ELECTRONICS CO.
120 LIBERTY ST., N. Y. 6, K. Y.
Phone: EVergreen 4-6071

Circle 55G

EMPLOYMENT

HEATH COMPANY’s expanding Audio pro-
gram calls for several experienced audio engi-
neers, Requirements arve a minimum of five
vears’ design experience with power amplifiers,
preamplifiers, AM and I'M funers, and electro-
mechanical devices related to audio. Iiqual
experience in all of these fields is not required,
but some acquaintance with the total field is
necessary. Write HEATH COMPANY, Box
698, Benton Harbor, Michigan.

A TEXTILE MILL operating weaving mills
in Paterson, New Jersey, and Chicago Heights,
Tllinois, needs sales representatives for com-
plete line of woven radio and_television grille
cloth. Liberal straight commision basis, Box
CG-1, AUDIO, P, O. Box 629, Mineola, N. Y.
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AN EYE FOR VALUE?

Write us your hi-fi needs now

jmﬂudf/zq Noted . . .

U. S. Department of Commerce has
issued a report which lists High Tidelity
as one of four industries which are ‘reces-
sion proof”. . . Bearing out the D. of C.
bulletin, British Industries Corporation
reports sales and earnings for the first
quarter of 1958 as highest in the com-
pany's history—29 per cent greater than
a year ago . . . Stereo, both tape and disc,
dominated the annual BIA electronics
parts show in Chicago. Equipment manu-
facturers are almost unaminous in their

belief that availability of records will
bring the market for amplifiers, car-
tridges, speakers, etc., to hoom propor-

fions. Major record companies have an-
nounced plans to release stereo discs by
the hundreds come July and August. So
there.

Speaking of stereo, the August issue of
AUDIO will be the most complete compila-
tion of stereo information ever assembled
between two covers. An all-stereo issue,
if. will cover the subject from all aspects.
Of particular, if not revolutionary, interest
will be an article by Benjamin B, Bauer,
vice-president of ¢BS Laboratories, which
will describe a means of achieving stereo
reproduction from a single, fairly con-
ventional, amplifier.

Livingston Audio Products Corporation
has been named national distributor for
Counterpoint stereo tapes ... Allied Radio
Corporation, Chicago, will begin mailing
its general catalog No. 180 to customers
in September . .. Ampex Audio has begun
shipment of a conversion kit for convert-
ing Ampex home music systems to 4-track
stereo operation. The assembly enables the
music lover to play either the new d-track
tapes or regular 2-track tapes at the
simple flick of a lever. . . . Speakers at
the first annual distribution congress spon-
sored by the Magnetic Recording Industyry
Assgociation included: Nat Welch, ORRadio
Industries, Inc.; I2d Altshuler, MIRA ; Phil
Gundy and C. D. DuBois, Ampex Audio;
Irving Rossman, Pentron Corporation;
Quinn Pritchard, Pritchard & Mann;
Martin Solow and Adrian Price, Wexton
Company, Inc., and Tom Dempsey, Reeves
Soundcraft Corporation.

Preliminary negotiations have been com-
pleted for the purchase of Westrex Cor-
poration, a wholly-owned subsidiary of
Western Electric Company, by Litton In-
dustries, Inc. . . . General Cement Manu-
facturing Ccmpany, a division of Textron,
Ine., has purchased the American Micro-
phone Division of Elgin National Watch

Company . . . Electro-Acoustic Engineers
and Consultants, 8§2/83 New Bond St,,
Londoen W.1. has been appointed sole

United Kingdom distributors for Altec
Lansing Corporation and Stancil Hoffman
Corporation.

if
you think
that all brands of
recording tape are alike . . .
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Available wherever quality tape is sold.
Circle 55A

DONT
MISS
IT!

ALL-STEREO
ISSUE

On Newsstands and at your Hi-Fi
Dealers on July 30

For
INTEGRITY
IN MUSIC

“There is nothing finer
than a Stromberg-Carlson”

Amplifiers, pre-amplifiers, tun-
ers, speakers, housings, cabinets
—whatever your need, be sure to
see and hear the Stromberg-
Carlson line. No other line offers
deeper experience, more modern
design, suchflawless performance.

Your dealer is listed in
yourlocal “Yellow Pages.”
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STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1418 N. Goodman Street « Rochester 3, N. Y.
Circle 55B

55

Amplifiers, pre-amplifiers, tun-
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NORELCO........

the world’s

pickup cartridge

MAGNETO-
DYNAMIC
design by

Philips of the Netherlands

“to find out which pickup cartridge
is the world’s finest and why
the NORELCO is the'world’s

| second |
o
R

NORTH AMERICAN PHILIPS CO.,INC.
High Fidelity Products Division, Dept, 27
230 Duffy Avenue, Hicksville, L, I., N, Y.

CIRCLE 56A

GET THE MONEY-SAVING 1958

g fie

stocks of systems
& components

Here’s your complete money-saving guide
to Hi-Fi. Own a fine custom quality Hi-Fi-
music system at no more than the cost of
an ordinary phonograph. See dozens of

tems, plus the world’s largest selection of
| components (amplifiers, tuners, changers,
speakers, enclosures and accessories).
Want to build-your-own?—see our exclu-
sive Hi-Fi KNIGHT-KITS. For everything in
Hi-Fi—for everything in Electronics, get
the FREE 1958 ALLIED Catalog.

ALLIED RADIO A5«

ALLIED RADIO CORP. Dept. 17-C8

e
L1

- ® ® | |
for everything in hl‘fl

ALLIED CATALOG =

world’s largest "

30 ._.__.

ALLIED-Recommended complete Hi-Fisys- |

|

-

A

——
STt =T

y

100 N. Western Ave., Chicago 80, IIi.

E [0 Send FREE 1958 ALLIED Catalog
Name

!
|
]

E Address

E City. Zone. State.
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ADVERTISING
INDEX
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Acoustic Research, Inc. ............. 37
Allied Radio Corp. ........ouvuuunenn 56
Apparatus Development Corporation .. 55
Audio Bookshelf ................... A2
Audio Devices, Inc. ................. 53
Audio Fidelity, Inc. ............. 40, 41
Audiogersh Corp. ... ... 6
Audiospeaker Laboratories ........... 42
Bell Telephone Laboratories .......... 16
Bogen, David Co., A Division of The

Siegler Corporation ........... ov. [l
Bradford Audio Corp. ............... 4

British Industries Corporation
Facing Page 1, 3

(of] 14,7 L 34
Dynaco, Inc. ............ .. cc.v.... 45
|- - R - 13
Electronic Applications, Inc. ......... 56
Electrosonic Laboratories, Inc. ......... 51
Electro-Voice, Inc. .......... Cov. 1V, 25
Electro-Voice Sound Systems ......... 55
Ercona Corporation ,................ 51
Ferrodynamics Corporation ........... 54
Fisher Radio Corp. .................. S
Fukuin Electric (Pioneer) ............ 45
Crado Laboratories ................. 38
Heath Company .................. 7-11
High Fidelity House ................. g5
JansZen Speakers (Neshaminy
Electronic -Corp.) ................. 47
Key Electronics .................... 55
Kierulff Sound Corporation ........... 55
Lansing, James B. Sound, Inc. ......... 48
Leonard Radio, Inc. ................. 4=
Mclintosh Laboratories, Inc. ........... 27
Miessner Inventions, Inc. ............. 44
North American Philips Co., Inc. ...... 56
ORRadio Industries, Inc. ............ 55
Pickering & Company, Inc. ... Cov. i1, 15
Pilot Radio Corporation ............. 49
Professional Directory ............... 55
Racon Electric Company, Inc. ........ 50
Radio Corporation of America ........ 31
Robins Industries, Corp. ............. 56
Rockbar Corporation ................ 29
Sherwood Electronic Laboratories, Inc. .. 1
Sonotone Corp. ......... oab e =g Y- 54
Stromberg-Carlson, A Division of
General Dynamics Corporation ...... 85
Superscope, INC. ... ..oivveninnnenn.. 2
Tung-Sol Audio Tubes ............... 43
University Loudspeakers, Inc. ........ 33
Viking of Minneapolis ............... 39
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GIBSON GIRL® ...

TAPE SPLICERS

six Models from 1.75 to 55.00

S GIBSON GIRL tape splicers
:ss}:?:l;lou of PROFESSIONAL SPLI((‘;ES
IN SECONDS! They are 'the accep.te
standard of the professional and indus-
trial users of recordiqg f(a.pe because
of their ease amd reliability of x
operation and high stgindards _of wort
manship. The only splicers which cu
and trim the spiicing tape and tape
edges with an indented trim cut,
making THE SPLICE WITH THE
GIBSON GIRL SHAPE.

AT DEALERS EVERYWHERE'
write for FREE Catalog nf_ ROBINS
Phono and Tape Accessories!

INDUSTRIES CORP.
FLUSHING 54 - NEW YORK

CIRCLE 56C

beritae of

Swiss precision

| G

Dual Track B-36: $399.00 net
Coming! Stereo Adapter engineered to the
same unmatched standards as the Revox B-36.
When you see its unmatched precision-
instrumentation engineering ... experience
its beautiful, full-toned clean listening
quality . . . you'll know why the experts
acknowledge Revox as the new leader in
high fidelity tape recorders.

3 motors. Speeds 7); & 3%
IPS. Wow & flutter better
than NARTB standards. 40-

Write for 12,000 cps +1, —2 db; to
A e 15,000 at —3 db. 8 tubes.
;"e"::'d 18% x 11}, x 133"
na
R ELECTRONIC
Y APPLICATIONS, Inc.

dealer.

194 Richmond Hill Ave.
Stamford, Conn.
CIRCLE 56D

AUDIO e JULY, 1958

PR} PVVlylz VJ

Cipice hrecicion



“uojuels ‘O 43jem £Aq ,,0919)5 0] om| saxe] }f,, 0 Adod 334y 1n0K 10} YSe 'auay) a1, nok ajiym * * *, 008 asiodoifn,, ay)
jo asuewnopad asipaad ‘Yjoows ay) je pazewe ag (1M Nok * - - UDJjRIISUOWSP € Jo) Kepo) Jajeap Suuaydid N0k JISIA

‘AN ‘Malauield “ONI ‘ANVAWOD ® ONINaMOId |

A8 S12N00Nd AL1730I4 HOIN ALITVNO INIF ) %%m\%\%\\% %“\\ g_m\%h %Q\X %%%.“\\ \Q&

1 A Bk puojg 10 nueps ‘AueSoyen
ur aseq o9pdwo) ‘gD-008 I°POW
gL i puojg 10 jnujepy ‘AueSoyepy

ur aseq Ael] ‘41-008 [PPON
$8'6S "aBpLILIEd HATVAXN 1A

0a12]§ pajeIdalu] Yim

wry gSTOJINNM ‘AL-961 19POIN
CR6SE AJuo sisseyd _ ‘3Jeuns
‘a[qeuiny, as10doifD D-008 12PON pJ0234 ajediap oy} Suruiew Jo Ajpqissod Aue sajeiaqo
JeLW 3]qRJUIN] J9qQN LWEO0 “10}B21pUl YIIM Juatuysn|
-pe Suijaas| uoisiaid ul-ying e sfojdws pue
wdi g4¢€ 18 paads aj3uls si 9|qe}0a.43ls

S Hoprsber el ..008 asiodoifn,, ayj - * * dwoyd

W .M Q . _.- lll
e k2 o e _ 0942}s pue siuoydouow

.Eou .
:o:wmm:_::ow*__w_ﬂumw , m—u._ouu._ _Ohﬂ.n:wahu__.:
ue’si asiodolkg ayy A i A0} h__mum*_oonm

_ pausise(q

A13Lvdvd3as 31aVTIVAV SLINN 11V

"$9[qeIUIN] [BUOIIUIAUOD UL

juaIoyuI a8 eul] [BOIUBYOW JJ1IS JO PIOA—
11e-J0-3ULIB3q B UO ‘uoisuadsns d1joudpul ux
Korinooe asmaid iim $A[0AI 3510d0IAD)
ay3 A[uQ "9[qeI021S 008 3s10doifn,, ay
pim wopqoad e 1a8uof ou st ‘uoionpoidar
031935 ut desipuey Jofew B S SIUISUD
Aq papieda1 9ouo ‘Q[quUNI [BIIIIIA

jo]quind [pa14a4
‘pI0921 031235 2} Surke[d ur poIAUNOIUD
wR[qod SnoLIds ISOUl Y} $AIBIAGO
—AINjuad ay) Jo uInj 3y} je  Qulyoewt
guny[ey,, S,UOSIPF PAYIPOU IQUIIAE 0UIS
so[qejuin} ydeigouoyd Aienb ur vapz
Mau K[[eax 181 ay1—00g asrodoifo) ayJ,

‘P10931 0319]S
d) 10] A7jpoif102ds *2[qRI03IA)S UL0GAID
008 3s1odoihn),, 3y} pajuaAul K1155202U JO
‘sey Auedwo)) % SuLIAYdIJ Pue ° * * PIOSAX
ydeiSouoyd oruoydoarals djqeyiewial

9y3 Jo Juawido]aAap Y] 1M dInjeU PIjeIIwl
A1 sey j1e 10J ‘A31[LAI B 2WO039q Sey
oiqered s1y3 ‘gSE[ Ul ‘Aepo], . UOIIUIAUL

JO J9YjoUl 9 ST A)ISS909U pUB—INJeU |

sajejIl 31y, © ° sIowow SIy ut pauuad
juel,] pIeyory ‘969 ul ‘oge s1eak Q¢ Isnf

I

Al

AU

pL




é
of i

- s ’Ss ot Ve
stereo’s standard!
Model 505 Stereo Control with dual-
channel magnetic adapter
Price $11.50 Net
Model 504 single magnetic Adapter
O] [ e sl an Price $3.60 Net
Model 21D Stereo Cartridge with
Diamond Stylus .. .Price $19.50 Net
Model 218 Stereo Cartridge with
Sapphire Stylus .. ..Price $9.90 Net
Model 26 DST Stereo Turnover to 78
Monaural, Diamond and Sapphire
Price $22.50 Net
Model 26ST Stereo Turnover to 78
Monaural, Two Sapphires
Price $12.90 Net

Good stereo depends on these vital fea-
tures: Range Response: 20-16,000 cps
* 2% db to RIAA; Distortion: Less
than 2%; Channel Isolation: 20 db;
Vertical Rumble Rejection: 15 db with
5 meg input; Elements: dual ceramic,
(lead-zircontum titanate); Weight: 21D
2.4 grams, 26 DST 2.6 grams; Tracking
Force: 6 grams; Stylus: 21 D—standard
.7 mil diamond; 26DST—standard .7
mil diamond—standard 3 mil sapphire;
Vertical Compliance: 2 x 10°° cm/dyne;
Lateral Compliance: 2 x 10 cm/dyne;
Output: 5 Volt RMS from Westrex
standard RIAA Test Record; Capacity:
500 mmfd per element for stereo; 1000
mmfd paralleled for monaural; Mount-
ing: EIA (RETMA) standard %" and
7[/16" centers; Recommended Ampli-
fier Input Impedance: 5 megohms or
higher.

+ 24 db to RIAA; Distortion: Less

thoavm 907 « (hanns] Toanlrnfrarme ON Jhe

Thousands being installed as original equipment attest to industry acceptance; thousands in use prove its unques-
tioned superiority for monaural as well as stereo. The E-V Stereo Cartridge uses a .7 mil replaceable stylus and dual
high fidelity ceramic elements so essential to the exacting demands of stereo reproduction. Pickup from stray magnetic
fields is non-existent, hum and rumble¢ are far below the ievel of even the most erpensive magnetic caviridgas, ond
PZT ceramic elements deliver a precise RIAA curve. The E-V Stereo Cartridges exclusive Rumble Suppressor
(pat. pend.) virtually eliminates vertical turntable rumble without degrading full frequency response range of the
cartridge . . . allows you to use it with any turntable or record changer. Totally Compatible. .. for stereo, it’s superb;
for monaural... it’s superior to even your present cartridge.

THE FIRST STEP TO STEREO. Many fine monaural cartridges are too “stiff” to play stereo records with-
out seriously damaging them; therefore, if you replace your present cartridge with the new E-V Compatible Stereo
Cartridge, you may continue playing your present library of LP’s plus all the new stereo records monaurally.

THE SECOND STEP TO STEREO. Connect the E-V Stereo Cartridge leads to the 505 Stereo Control Center
(net $11.50). You can then select from “monaural,” “stereo,” or “channel reverse” for easy balancing. The 505 also
converts your magnetic input to high impedance ceramic input, if required. Run one lead to your present high fidelity
system, run ‘the second channel lead to a second amplifier (and speaker). NOTE: The E-V Stereo Cartridge is cor-
rected for RIAA curve, doesn’t need the equalization of a second preamplifier.

If you do not plan to purchase a second amplifier and speaker now, you can still get stereo by running the second
channel lead through the 505 to your radio or TV set phono input. You can improve your system later by simpl

adding a second amplifier and speaker. Stereo records are available now. Why wait? Enjoy the vivid reality of stereo-
phonic sound today. Whether you’re purchasing your first system or converting now, use the Electro-Voice/ Com-
patible Stereo Cartridge. See your high fidelity dealer, or write Electro-Voice for free booklet on choosing ‘stereo
equipment, and a special Stereo Demonstration Record ($1.50 prepaid). :

- ElecthoYorec

FOREMOST IN ELECTRO-ACOUSTICS— High Fidelity Loudspeakers and Enclosureyda)
Microphones and Public Address Speakers, Marine Instruments, EV I Professional Electronic In,s

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

ADD-0ON STEREON—THE UNIQUE ELECTRO-VOICE CONCEPFT THAT ELIMINATES THE NEED FOR A

converts your magnetic input to high impedance ceramic input, if required. Run one lead to your present high fidelity
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