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YOU CAN
CONVERT
TO STEREO

THE RIGHT WAY
...RIGHT NOW!

A

| YOUR
PRESENT
TUNER

YOUR
PRESENT
AMPLIFIER

*Series B or later

**Slightly bigher in the West

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

stereo. See him today!

David Bogen Co.. P.O. Box 500, Paramus. New Jerse

- PRESENT

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 OR
| AMPLIFIER

SPEAKER

YOUR

RECEIVER

A. You can convert to single volume control and easily balance your

system with the Bogen STA1 Sterco Adapter if you own any of
these Bogen or Challenger high-fidelity amplifiers: AC10*, DBI10,
DB114, DB125, DB130, PR100, PR100A, PX10, PX15. Simply add the
STAL1, your choice of speaker and a DB130, DB125, DB114 or AC10°.

B.If you own either the Bogen RB115° or the Bogen RB140, yvou

can convert with the Bogen STA1 Sterco Adapter and the neces-
sary second-channel components, including a DB130, DB125, DB114,
or AC10° amplifier.

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 simultancous 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 )51

Bogen

HIGH FIDELITY
... because it sounds better

y * A Division of The Siegler Corporation

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

WWW. atmeidsaasadioRhistery.com
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In response 10 many requests we present,
for your convenience, a full listing of
the tested and ready-to-play Wharfe-
dale speaker systems, designed by G. A.
Briggs.

SFB/3 “Custom™ $199.00

SFB/3 “'Deluxe” $249.00

——, Here is a new concept in a

; READY TO PLAY, 3-way speaker system, which

( @FEB/@ can easily be accommodated

’ in the average room, can

SPEAKER SYSTEM . .-

IN SAND FILLED BAFFLE be placed in the best position

for listening, and even moved

against a wall when not in use,

because of its compacl propor-

tions. This new development by G. A. Brigegs, based upon the

absolutely unhindered performance of the speakers themselves,

resufts in unparalieled reproduction. Yet it is moderate —— even low

in price! The same system, same performance, 1s available in two
furniture styles, each in mahogany, Walnut or Blond finish.

Three Wharfedale Speakers specitically
designed 10 work together in this system.

I‘ } ]'lF
T\ (1 (a 12" Low Frequency; 10" Mid-range;
L“w{ } ‘i{_“f’\\f Treble. Speakers and enclosure are not
\ g available separately.

Resonance-free, sand-filled batlle because sand
h makes the bafile inert; effectively damps all vibrations.

No cabinet resonance, because there /s no cabinet of

1
\D'}i the ordinary lype. Spqakers and enclosure are
\Y: matched and acoustically integrated to perform as a
t ] single unit!
vt !’ o, Omni-directional spacious sound resulting from
T open design, which allows the speakers to radiate
.',' in_all directions; eliminates “point source effect.
g/ | (This is the reason for the magnificent stereo
Sl e performance of the SFB/3, when used in pairs.)
— Exceptional smoothness and excellent transient
g - response make the sound of this full range
LH_L"““—.L‘;_—_];:;‘__' system a revealing experience in any home
environment.
""l Free-standing and mobile! This speaker system per-

forms without dependence upon placement against
E - J walls, corners, ete.

SPECIFICATIONS: Bass Resanonce: 30-35 ¢ps;
Frequency Response: 20-20,000 cps;
System Impedonce: 15 ohms;
Weight: Approximately 75 Ibs.

DIMENSIONS: SFB/3 “Custom'’: 34" w. x 31" h. x 12" 4.
SFB/3 “Deluxe’”: 35" w. x JUA4" h, x 13" 4

Patent Applled For.

WWW. aknefrieainiadiahigstory.com
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Recommended for Steres

A complete Wharfedale two-speaker
system . , . the speakers integrated

- \
vW/M/n ) with an enclosure incorporating

SPEAKER SYSTEM

the new patented Acoustic-Filter
design, which improves power-
handling capacity at low frequen-
cies and reduces standing wave

effects. Includes two Wharfedale speakers, W/10FSB and a special
Wharfedale tweeter, with a balance control, Enclosure is built entirely
of heavy hardwood and hnished in genuine Mahogany, Walnut or
Blond {Limed Qak). System impedance |5 ohms. Patent applied for.

AF/10/CAB is
the enclosure
used in the W,
AF/1 system
offered separ-
ately without
speakers. De-
signed by G. A.
Briggs for the W/10

FSB speaker, It features
the Acoustic Filter, one
of the newest principles
which improves power
handling capacity and re-
duces standing wave ef-
fects. Constructed of
heavy hardwood, it is
gracefully styled and
custom finished in gen-
vine Mahogany, Walnut
and Blond (Limed Oak)
$68.50

wW/AF/1
Speaker
System

Dimensions:
30" high
x 177 wide
x 12” deep.
$144.50

Recommended tor stered A g:omplete two-speaker system
-~ s - \ designed around the Wharfedale
M/M/g Super 12/FS/AL speaker! In-
SPEAKER SYSTEM cludes the Super 3 Tweeter with

Balance Control. Here is an at-
tractive cabinet designed 1o 'be
located flat against a wall, leaving

nothing to be desired in fuil, realistic reproduction. The enclosure
incorporates the Acoustic-Filter, and is built entirely of heavy hard-
wood. Finished in genuine Mahogany, Walnut and Blond (Limed
Oak). System impedance 15 ohms.

AF/12/CAB s
the encicsure
used In the W/
AF/2 system,
offered sepa-
rately without
speakers. De-
signed specifi-
cally to Insure full per-
formance of the new
Super 12/FS/AL speak-
ef, this enclesure will
also perform excellently
when used with Wharfe-
dale’s Super 12/CS/AL
model. Handsomely
styled, incorporates the
Acoustlc-Filter. Construc-
ted entirely of heavy
hardwood, finished In
genuine Mahogany, Wal-
nut and Blond (Limed
Dak). $94.50

W/AF/2

Speaker

System
Dimensions:
363" high
X 23" wide
x 155" deep.

$199.00

——_—_-...........--................_-_--_—————————————------_-1

Wharfedale also
offers a complete
line of speaker en-
closures and speak-
ers {full range. bass
and treble models).
We will be pleased
to send you a copy
of the Wharfedale
Comparator Sheet,
which contains
complete specifica-
tions, illustrations
and descriptions.

BRITISH INDUSTRIES
CORPORATION

Dept. WG18
PORT WASHINGTON, NEW YORK

Please send Wharfedale
“Comparator Sheet.’

Name

Address

City Zone State

WWW amerdcearniadioRistery com
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for Ultimate Fidelity

*austanding hon-
ort bestowed, un-
solicited, by most
recognized testing
org anizations.

No matter what your source of music
—FM, your own discs. or tape—you
will enjoy it at its best coming from
Sherwood's complete home music center
.. most honored of them all! 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 $138.50 net
Model S-3000 FM (only) Tuner $99.50 net

For comolele specifications, wrile Dept. A-7

ELECTRONIC LABORATORIES. INC.
4300 North Californla Avenwe, Chicago. iltlinois

In New York hear **Accent on Sound™ with sup
Weshner, WBAI-FM, week mghl 9 P.M
Los Angeles, KRHM-FM, 10 P
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now you =
can record
your own

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

LOW PRICE!

_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 lamous namce in motion pictures:
Superscope Inc., Audio Electronics Division,
780 Gower St., Hollywood, Calif.

AUDIOCLINI

??

JOSEPH GIOVANELLI*

Crossover Networks

Q. I have seen very little published infor-
walion  concerning  erossover  petworks.
Would you supply information so that |
can tackle construction of them? What is
the reason for the wse of such nelworks?
Ray E. Rochrick, East Chicago, Indiana.

AL Resenrell has not yet disclosed the
perfeet speaker. A good gpeaker should he
capable of reproducing the entire audio
frequeney speetrum flat from 20 to 20,000
eps. Distortion other than frequeney dis-
crimination shonkl he under 2 per cent
throughout the range. It has been found
that if a speaker reproduces the lows well,
it camnot vibrate rapidly enough to repro-
duee the highs with sufficient magnitude,
If the size of the speaker s redueed in
order to enable it to vibrate at sufticient
veloeity and amplitide to reproduce the
highs frequencies, the unit will lack low-
frequeney output because the speaker ean-
not couple to enough air to produce good
low-frequeney radintion, An 8- or 10-inch
maodel is usually the hest compromise,

Most of us dislike compromise and so
we have found it advisable to use more
than one speaker. Eael speaker specializes
in reproducing o speecifie portion of the
speetruni, The obvious procedure is to eon-
neet all the speakers across the amplifier's
output, and each will automatieally repro-
duce its part of the spectrum. Division is
-'Illt()"l:ltil'. Si”('(' tll(' Sl)(':lk(‘l'ﬁ cannot r('llr(l‘
duee each other’s frequenecies adequately,
This nicthod of connection is a1 poor one
for at least three reasons, however:

(1) Tt is diftienlt to get good high-fre-
queney response from even a small speaker
unless all noving parts are extremely light,
Therefore, many such units (tweeters) are
strocturally - weak, If  frequencies  helow
those tor which the unit was designed are
allowed to enter it, their amplitude would
he too great, the elastic Hnit of the mecha-
nism would he execeded, and of course, it
would be destroyed, Even if the undesired
frequencies did not ruin the mechanisim, the
ontpnt at these frequeacies would be dis-
torted heeause of the non-linear mode of
vibration which the cone produces when
confronted with frequencies which are he-
yoml its enpabilitios,

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

(3) Eaeh speaker placed across the line
lowers the impedanee presented to the am-
plifiecr. When cach speaker i assigned n
definite portion of the speetrum, this effeet
is minimized,

It is obvious now that we must divile
the  speetrmn for use  with  specialized
speakers. This  division s accomplished
through the use of cirenits known as cross-
over networks, or frequeney dividing net-
works. The discussion and eireuits following
illustrate the manner by which these net-
works accomplish their purpose. Notiee that
there is no sharp cutoff or trangition at the
point where one speaker takes over from the
other, High-Q, sharp-cutoff filters would in-
troduce ringing at each transgition point, or

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

WWW. atmerdsaasadioRhistery.com

crossover point as it is mosily commonly
termed, 12 db/oetave is nsually the maxi-
mum gradient of attenuation above or be-
low the erossover point, as the case may he,
Some engineers advoeate a more gradual
slope. T personally favor slope between 3 and
6 db/oetave, Tt must be remembered, how-
ever, that, with this gradual rolloff frequen-
cies outside the range normally intended
will be present in the various speakers eom-
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
attenuation,

It sometimes happens that the woofer
used with a particular speaker system is
quite uniform in response np to, perhaps,
5000 eps, after which the highs roll off
smoothly. There is, in this , no need
to limit the range the woofer is to handle.
Ohviously a tweeter inust be used to restore
the highs, Tt 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. C, is

I
L4 Y
<
AMPL TWEETER
=3 db/oct
WOOFER
Fig. 1

ehiosen to have a reactanee equal to that of
the tweeter at 5000 e¢ps. Below this fre-
queney the eapacitor has a reactance which
is greater than that of the tweeter so more
of the voltage is lost aeross the eapacitor
than is developed across the tweeter, As the
frequeney decereases, less and less power is
available to the tweeter, since the reactance
of the eapacitor heeomes lrger and larger
in comparison with that of the tweeter, As
the frequeney  decreases, the tweeter s
gradually isolated from the tne. 1t there-
fore does not load the circuit when not
in use,

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

1
n
€2
AMPL Ly TWEETER
—&db/oct,
WOOFER
Fig. 2
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Serving the owners of Garrard -
world’s finest record playing equipment. ..
and other discriminating listeners
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.

et ——— . =

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 concentric to .0001 of an inch; and
rotors dynamically 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 entirely

on your preference, your budget, and your con-

venenc F
Garrard builds all types. . . 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 i 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 ¢ ully re-
tained. Gadgets, for the sake of gadge nre aternly rejected.
The all-important fact to remember is at thirty-five years of
experience in designing, testing, and buﬂdlzg fine record play-
ers, make possible the present Garrard

There’s a Garrard for every high fidelity system.
Fully wired for Monaural and Stereo records.

[ XX
ENDORSED
QUALTY.

RCse Rces RC121 /1 301 TPA/10 Medel T/IT
Super Deluxe nts i} Ti ripth inserd
Chanser Chanker Changer Tornisole.  Tene Armr Flover
$67.50 $54.50 $42.30 $89.00 $24.50 $32.50

GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y.

New Comparator Guide—FREE

Garrard Sales Corporation, Dept. ¢«i(-18

Port Washington, New York.

Please send your new comparator
guide which compares all Garrard
players and their advanced features.

Name
Address
City

Zone . ..

State.
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For over thirty years Bakers have
been making quality speakers for
the discriminating British audio-
phile. These speakers are so out-
standingly superior that they have
long heen known as “‘the hest of
the British speakers.”

Mister,
you're
lucky . . .

for the new
Bakers Ultra
12, fall-fre-
quency range,
12” speaker is
now available
in America for
the first time.

o

A loudspeaker cannot be any better than
what is put Into it. The Bakers Ultra 12 1s
the best, not because of claims, but hecause
design, parts, materials, and care in construc-
tion make It so. 80 look at the “specs.” Fre-
quency range ... 20 to 25,000 cycles, 20 cycle
cone resonance. Flux density ... 18,000 gauss;
190,000 maxwells. lligh compliant, plastic
foam, cone p 1 Non-r t, cast,
open, aluminum frame. Light, sensitive alu-
minum volce coil and former. Fully tropleal-
ized. Hand assembled. Extra powerful Alco-
max III encased in red cellulose. Dust, rust,
and damp proofed. Exponential, bhakelized
apex, cone. Power ... 20 wutts plus. Volce
coll impedance ... 15 ohms. A full spread of
20 to 25,000 cycles without distortional cross-
over networks. Ingenlous design and the use
of new materials, processes, and techniques
now make crossovers unnecessary. Acoustlc,
impedance and efficlency mismatch; “disem-
hodied highs;” and other undesirable charac-
teristics of crossovers, are thus eliminated.

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

1t you want a speaker that is far superior to
anything now avallable, Insist on a dealer
demonstration. You will be amazed at its
smoothness, definition, cleanness, naturalness
5 . a certaln “something” that you have
wever heard before. Lucky owners say,
“Mister, this is i1.”” The “specs” tell you
why.

Write for literature . . .
and become sound huppy.

BRADFORD AUDIO CORP.

Sole distributors for the United States
27 East 38th Street
New York City 16, N. Y. OoX 7-0523
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Fig. 3
IL
1Y
C2
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 eircuit is similar to that
of Fig. 1, but has a shunted inductance.
C, funetions as before, but its value should
he deereased to 0.707 times the value as
ealeulated above.

L, is designed to have a reactance at
the crossover frequency which is equal to
1.414 times the reactance of the tweeter nt

it
"N
<2
i TWEETER

WOOFER

AMPL

!
o

Fig. 4

the crossover point. As the frequency de-
creases, the reactance of L, increases. This
results in the total reactance to the eapaci-
tor being less than it would without the
inductance across the tweeter, with the re-
sult that the voltage division between eca-
pacitor and tweeter is greater than the
attenuation offered by the eircuit 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 eircuit 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 Fig. 3.)
In Fig. 3, L, is in series with the woofer,
whereas in Fig. 1 C, is in series with the
tweeter. L., is designed to equal the re-
actance of the woofer at the crossover fre-
queney. As the frequency rises ahove this
point, the reactanee 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 increases.
As the tweeter takes over, the woofer is
gradually removed from the circuit, “nn-
loading” the line exeept for the tweeter. In
all of the preceding circuits, the imped-
ance aecross the line varies somewhat.

A circuit 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 tweeter branch. Of course,
the roles of the capacitors and inductances
are reversed, since they behave oppositely
with regard to frequency attennation. This
circuit is the standard parallel eonfigura-
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,=1.414x R,/2xaf
and Cy=.707/2xf R, where R, is the imped-
ance of the speakers (and the output trans-
former tap) and f is the crossover fre-
queney. Note that both inductances are of
the same value and both eapacitors are the
same.

Tn many instances, it is desirable to add
a third speaker to the system. The fre-
quency range covered by the woofer is re-
dueced 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
connected 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, i3 designed to attenuate all signals
below 230 eps, as is Ly From L; we use
another crossover circuit similar to that of
Fig. 4. The remainder of Fig. 5 is, there-
fore, a two-way network. The midrange
speaker can be considered to be the woofer,
and the twecter to be itself. Since attenua-
tion below 250 eps has already been aceom-
plished by L, and C,, it is necessary only
to attenuate frequencies above 5000 ecps
from appearing in the midrange speaker,

(Continued on page 45)

L

L

s

TWEETER

)

MIDRANGE

AMPLIFIER

WOOFER

:
-
> X =

Fig. 5
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Everybody Knows...

that only Gold Cascode RF
amplification brings FM
sensitivity to the theoretical
limit, allowing reception at
tremendous distances.
Only FISHER has it!

'GOLD CAS

THE FISHER FM-90X

Everybody Knows...

that four IF Amplifier stages
are necessary for maximum
bandwidth coupled with
maximum selectivity, plus a
vast increase in gain.

Only FISHER has it!

Everybody Knows...

AUDIO

that Zero-Time-Constant,
Dual-Oynamic Limiters oper-
ate instantaneously, elimi-
nating any possibility of
impulse and random noise.

Only FISHER has it!

o JULY, 1958

Everybody Knows...

that two tuning-meters per-
mit micro-accurate tuning
plus orientation of the an-
tenna for highest possible
signal strength.

Only FISHER has it!

1 y
c o n E w

Everybody Knows...that only a GoLp CascobE FM
tuner CAN be the best! And the world's only FM
tuners using the costly GoLp CascopE are those made by
FISHER. No amount of wild claims by envious competi-
tors can change that simple fact! The costly GoLbp
CascoDE achieves the highest possible gain with the lowest
possible noise, accounting for its amazing sensitivity. Its
inherent gain is rwice that of the RF tubes used in other
FM tuners. On this type of tube, with its gold-plated grid
—and ONLY this type of tube—is it possible to have the

microscopically small gap between grid and cathode neces-
sary to achieve absolute-maximum sensitivity.

You can spend more, but you cannot buy a finer instru-
ment than a FISHER GoLp CasCopk tuner. The superior
claims made for FISHER tuners arc based on actual pro-
duction units exactly like the one you can buy, not on a
hand-tailored ‘laboratory-pet’ sample. Listed at the left
are other important features, found ONLY in THE
FISHER. If you have any doubt about the superiority
of FISHER tuners, ask your dealer to permit a home
trial, under identical conditions, alongside any other make
of tuner, regardless of price. YOU be the judge!

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION
21-29 44th Drive * Long Island City 1, N. Y.
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STEREOTWIN
200

the stereo cartridge
by the makers of
MIRACORD XS-200

STEREOTWIN 200 will help you
achieve stereo sound like none you
have ever heard before! It is unques-
tionably as perfectly designed and
engineered as a cartridge can be . , .
recognized by the experts in the mar-
ket as the finest cartridge for Stereo
discs! Perfect for monaural, too!

Srectrications: Variable reluctance
cartridge « recommended tracking
pressure from 4 to 6 grams « has .7
mil diamond stylus  transient response
within 2 db from 20 to 20,000 cps. * no
magnetic pull < instant stylus replace-
ment « fits all standard tone arms
s perfect shielding eliminates hum
problem <+ wvery simple to install.

A
AUDIOGERSH CORP.

514 Broadway, New York 12, N. Y.:

FAR AHEAD> THE FINEST BY FAR

Available at selected dealers.

WORTH 6-0800

LETTERS

Foaming at the Mouth

RIR:

[anust admit that b oread Mr. Hartley's
letter in your May issue with wmixed feol
ings—including amusement, astonishment,
admirxtion, and awe,

Mr, Hartley seems to he worried ahout
wlio was first to use soft surrounds, tHe ean
have the eredit with pleasure, so far as 1
am concerned, Ax aomatter of faet, T have
reeently read the following in a new hook
on  Lowlspeakers which we have on the
stocks:

“In  writing about cone  surrounds—a

vitally important element in performance

—I must make it elear that we elaim no

real originality,  Pre-war  speakers by

Rice-Kellogg, British-Thompson-1louston,

Magnavox,  Bakers-Sellhurst,  Hartley-

Turner, Voigt, and several others hiad

soft leather or cloth surrounds, All 1

wish to do is to tell the story of our

gradual conversion hack to the old sys-

tent of soft or free suspension.”
As regards foam for surrounds, the first
reference to it that 1 saw appeared in
America under the name Raecon, and 1
believe Lowther was the first to use it in
England, We beeame interested wheen our
teehnieal director, Mr, R, 1. Cooke, B.Se,
(Eng.) saw some performance data in the
lab. of our cone makers,

Mr. Hartley appears to pooli-pooh foam
beeanse it ean be hought in stores and is
used for domestic purposes. May 1 point
out that his favourite flannel is also used
for sports trousers and bahies” nighties,
and used to he popular in red for ladies’
undergarments, Henee my amusement,

My astonishment stems from Mr, Ilart-
ley's remark that he does not know why
speaker makers use foam, and the absurd
suggestion that they streteh it, He must
not have made any proper tests. All he has
to do is to fit a 10-inch speaker with the
correet foam surround, feed it with a really
low frequeney, say 20 eps (Who hears 20
eps? Engy and waeteh the cone movement
and listen to the sound compared with any
other form of suspension, and forget all
about isoexanate and o-dichlorobenzine,

The iden that we used to streteh eloth
surrounds and raise the bass resonanee un-
duly is quite fantastic. Our main reason
for using eloth to replace paper corruga-
tions was to lower the resonanee. The basie
problem is to have a free suspension with-
cut losing control of elevation; a suspen-
sion system which is too free leads to
trouble. The foam surround, compled with
a suitable centring deviee, maintains good
elevation mud the elastie properties avoid
undue restraint at maximunr cone exeur-
sions; an ideal ¢ombination.,

Mr. Hartley's remarks about adhesives
scem to he unrealistic, We use six different
adhesives in o single speaker—not to im-
prove performance but to lhold the thing
together—and 1 assume he used an ad-
hesive for sticking his flannel to the pe-
riphery of the cone,

As regards  dissipation of  high  fre-
quencies at the edge of the cone, T agree
that the really high oues emerge from the
apex, Those T had in mind were in the
3000- to 6000-¢ps region, It is very easy to
prove by response measurements that a
really  soft, plinble, and elastic surroumnl
smooths the output in this region,

My admiration and awe were aroused hy
Mr. Hartley’s brillinnt  exposition of the
tactors  governing  the composition and
proluction of plastic material. I T may
say 80, | think he writes with great author-
ity on this subject.

WWW. asknerieaniadiahigstory. com

To end on it practieal note, we have now
been fitting foam plastic surrownds to loud-
speakers more than two years. During 25
years of speaker building, 1 have come
across nothing  which has  given  greater
s wetion in every direction. Mr, Ilart-
ley can keep his flannel; T wilt stick to
foam.

G, AL BriGas,

Wharfedale Wireless Works L,

Idle-Bradford, Yorks.,, England,
(Our only comment, “Let's you and him
weite,” It does make good reading, En,)

Record Grading

RIK:

This is an open letter to the phonograph
aml record indnstry.

Ever sinee  the introduction of L1”s,
venders of frozen music have heen com-
pelled to earry every aetive item in numer-
ons forms: 78, 45, and 33 rpm, dual-track
binanral (Cook), staggered sterco tape,
stacked (in-line) tape, monanral tape. And
now, of course, the single-groove sterco
dise; a1 few more months and we will have
to include 3% -ips tape cartridges.*

Although some of these are on their un-
lamented way out, what clse is coming up?
Are dise records heneeforth to he made in
several subdividing grades for each speed
and type, perhaps something like this?
Type A—

compatible with #2995 ~Hi-Fi
Type AA—
compatibile with $79.95 Super HHi- 1M
Type AAA—
compatible with 149,95 Ultra Hi-F4
Type AAAA—
compatible with $239.95 Debuxe Hi-Fi
Type AAAAA—
compatible with Semi-professional
components

(Al prices “Suggested List”—hooby-hait
discounts to he deducted,)

Not so silly as it seems! The types
already exist, Beeause they are neither
classified nor defined, so customers ean't
recognize their differences. Result is that
nany records are returned as cdefective”
that were simply sitting on the wrong
Hi-Fi! Only thing lacking is some official
rating and publicity to tell people which
players and records won't fight cach other.

Take class AA for instance, Here are the
numerous batehes of pressings, mostly pop
singles, which skip'w'stick when played on
stiff-tracing Hi-Fi, but which are neverthe-
less good enough te guide even a com-
promise needle (1) on more super fi,

Then there's elass A, which has to be a
precision produet, vet of minimum dynam-
les in order to eling to the elusive needle
of phin 1i-Fi.

Consider elass AAAAA, The auwdiotan
with upper-hracket cquipiment finds too few
records to rate this elass, The few manu-
facturers who do make such records often
inchule a classifiention notice in the form
of a warning. And sensible retailers follow
it up with a clearanee check of the custom-
er's tracing cquipment before selling such
dynamie dynamite,

To keep pace with the expanding methods
of reproduction and ranges of quality, 1
propose the immediate industry acceptance
wd publiention ot these categorieal defi-
nitions,

CHARLER W, FARRINGTON,
Farriugton's Record Store,
649 Massachusetts Ave.,
Arlington, Mass,

*We think eartridge is a nisnomer—it
should be “magazine,” Eb.)
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HEATHKIT

stereo
tape deck kit

mopeL TR-10 $143°°

Enjoy the wonder of Stereophonic sound in

stereo equipment
cabinet kit

s 95
cenTer secTion Mookt se-t 149
95
SPEAKER WING MODEL SC-1L or R 5399 ea.

\I 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—tlow 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 stereoc 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 1% total harmonic
distortion. NARTB playback equalization. Make your own high quality recordings for
many pleasant listening hours.

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 377 H. x 20" D. Send for free details.

AUDIO o

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. Ideal for
stereo applications since AM
and FM circuits are separate and
individually tuned. The 16-tube
tuner uses three circuit boards
tor easy assembly. Prewired and
prealigned FM front end. AFC
with on/otf switch—flywheel
tuning and tuning meter.

STEREO PRE-
AMPLIFIER KIT

HEATHKIT 95
MODEL SP-2 856

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

55 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL w-1M $5493

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
tront panel. Unity or maximum
damping tactors for all 4, 8 or 16
ohm speakers.

12 WATT HI-FI1
AMPLIFIER KIT

HEATHKIT
MODEL UA-1 $21°3

tdeal 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.

|
HEATH COMPANY ° a subsldlary[of Drystrom, Inc. * Benton Harbor 25, Mich.
[
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easy-to-butld

HEATHKITS®

high quality

LoOok ... howsimply 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!

Step-by-Step
Assembly
(v Install a.001 ufddise condenaer from socket Instructions . . .
B7 (NS) 10 ground tug Bl (NS) Cul the Read the step
each i eed he copanser cioeeto chas pectormitheloperation
uis. over the wires already present and check It off—
{ ) Connect a 470 K resistor {yellow.violet. t's just simplel
yellow) {rom socket BT (S) (2) to B8 (NS). ese pia WO
Mount as close 10 1he sockel as pnssible. 't. #
[ eve
] tie
Easy-to-follow HEATHKIT
Pictorial
s bookshelf 12-watt
e
dia 351 h » » O tesiccecsssscensa
% ) amplifier kit @~ o
e VEW 27
Learn-by-doing w
Experience me 2 man as .
For All Ages . . . p b tio
tructi wit te ak
ut it i table
a t 2 range fre
w %
d t tr ts own buil
t
t p
b mplet truct: t
Top Quality e B e S i cas )
Name-Brand o o t - inserts. Fo oal
. Components t - t & t
- ,//_,.q Used in All Kits . . .
central @ nuecTmie
< . w W ‘
acturers with ) TIME PAYMENTS AVAILABLE
ON ALL HEATHKITS
- M WRITE FOR FULL DETAILS

AUDIO e JULY. 1958
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HEATHKIT

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
maijority 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 %" 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 35}4" D. Shpg. Wt. 46 Ibs.

HEATHKIT

high fidelity FM tuner kit

For noise and static free sound reception, this FM tuner is your least
expensive source of high fidehty matenal. Efficient circuit design
features stablized oscillator circuit to eliminate drift atter 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)

e . TRADITIONAL

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

Be sure to specify
model you prefer

*43%

CE-1T Mahogany

essesssesesene

Pesossssessascssssne

ssevessevessans

HEATHKIT

broadband AM tuner kit

This tuner differs from an ordinary AM radio in that it nas 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 ru e dial allows
easy tuning, Your "best buy’ in an AM tuner. Shpg. Wt. 9 Ibs.

MODEL BC-1A $25.95 (with cabinet)

proneer in
“do-it-yourself" | [ BN

electronics a sibsidiary of Daystrom, Inc.

LI ¥Rl COMPANY .

AUDIO e JULY, 1958

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
= 1) 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
styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

BENTON HARBOR 25, MICHIGAN

WWW ammerieantadiahistary com


www.americanradiohistory.com

HEATHKIT 25-WATT

MODEL wW-5M

$590975

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

5 '_ -Ilr_
N JllrHEATHK IT 70-WATT

MODEL wW-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 1o0k-
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

$4.975
7

o

One ot 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 Ibs

@)

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL wW4-AM

$3075

In his search for the “perfect’" amplitier, 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

$35H50

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

$1 895
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.

MODEL XO-1

AUDIO e JULY, 1958
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(u EATHKIT | “LEGATO”
S

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- 1

-

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 (African mahogany)
complement your furnishings in any part of the home. No electronic know-

how, no woodworking experience required for construction. Just follow 529 95
clearly illustrated step-by-step instructions. We are proud to present the each
Legato—we know you will be proud to own it! Shpg. Wt. 195 Ibs. oo™ 500 o8 oo I o o 4

MODEL HH-1-C
. (imported white birch)
MODEL HH-1-CM

EREEEY

HEATHKIT HEATHKIT

BASIC RANGE RANGE EXTENDING

high fidelity speaker system kits

”SST $3995 A truly outstanding performer for its Designed to supply very high and
size, the Heathkit model $S-2 provides very low frequencies to fill out the

you with an excellent basic high fidelity speaker system. The response of the basic (55-1)
use of an 8” mid-range woofer and a high frequency speaker speaker, this speaker system ex- MODEL § 95
with flared horn enclosed in an especially designed cabinet tends the range of your listening SS-1B 9 9
allows you to enjoy a quality instrument at a very low cost. pleasure to practically the entire
Can be used with the Heathkit *'range extending'’ ($S-1B) range of the audio scale. Giving the appearance of a single
speaker system. Easily assembled cabinet is made of veneer- piece of furniture the two speakers together provide a su-
surfaced furniture-grade %" plywood. Impedance 16 ohms. perbly integrated four speaker system. Impedance 16 ohms.
Shpg. Wt. 25 Ibs. Shpg. Wt. 80 Ibs.

COMPA!V « BENTON HARBOR 25, MICHIGAN

Free Catalog!

pioneer in E.ﬂ/bsid/‘ary of Daystrom, Inc.
0 . “'do-it-yourself'’ C
Don'‘t deprive yourself of - X D Please send the Free HEATHKIT catalog.
the thrill of high fidelity or ey electronics )
the pleasure of building e [ Enclosed is 25¢ for the New HI-FI book.
your own equipment any
longer. Our free catalog name
lists our entire line of kits
with complete schematics address
and specifications.
Send for it today! city & state
coloofp o 0 0 00000006 o o dbbER . ALSO! SENDATHEL EOITOWING KiTS)
NEW! "DOWN-TO-EARTH"’ QUANTITY ITEM MODEL NO. PRICE
\ HIGH FIDELITY BOOK
THE HOW ANO WHY OF HIGH FIDEL-
ITY, by Milton Sleeper, explains what high
fidetity is, and how you can select and plan
your own system. This liberally-illustrated,
48-page book tells you the HI-FI —
story wlithout fancy technical 250 ) .
jargon or high-sounding ter- Enclosed find §. .... Please enclose postage for parcel post—express orders are shipped delivery
minology. charges colfect. All prices F.O.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice.
AUDIO e JULY, 1958 11
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Edward Zatnall Canby

The Tape Cartridge

way I ean 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 eourse. That we had ex-
peeted, these many months. The new stereo
dise wasn 't exactly a big secret,

Dise sterco 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 sterco, 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 sterco 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, lut 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 RUA standard tape re-
leases was a straw in the wind, (The sys-
tem wuas 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 impaet 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

First—four tracks on a single tape, two
tracks  each direction  for  “half-track”
sterco. This we knew about from previous
Ampex annonneements, but few of us had
actually heard it,

Plus—souwl quality not far from pres-
ent Tle ips standards, on all four tracks,
at the slow speed of 3% ips, We heard it;
T found it execllent, This represents a basic
improvement in the funetional frequeuey-
range-re-speed  ratio. (A reporter  asked
RCA point blank whether the sound re-
corded on the new cartridges was “as
gowd” as that on present two-track stereo
tape. The answer was an  unequivocal
tyes")

Plus—a tape magazine or eartridge with
two hubs, to right ad left (no loops, no
tricky angles of tape feed) that drops inte
place in an justant on its own speeial
player, is operated entirely by pushbutton
control, yet has most ot the advantages and

* 780 Greenwich 81, New York 14, N. Y.
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flexibility of present home tape, (Unserew
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
80 on,) The cartridge is turnover; you flip
it to play back to the beginning. (Auto-
matic players reverse its direetion 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
reet 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 direction. (I'm not much in favor of
this, however. Home stereo recordings are
apt to he nothing more than freakish
monstrosities.)

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

There's plenty to say about stereo dise
and about RCA's stereo players, but 1 find
the eartridge tape so mueh more significant
at the moment that I'll put all the rest
aside. lLet 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°H take a chanee,
on the limited information we had at our
disposal, to give you a bird’s eye picture
as well us T ean,

Tape Mechanism? The new tape player-
recorder is a minimum departure from the
accepted and familiar standard, cven with
the cartridge in its middle, There are the
conventional controls, including fast mo-
tion in either direetion, for rewind or for
loeating a wanted passage. The tape simply
moves trom one side to the other, as usual,
but within the eartridge. You ean watch
the hubs turning and you e¢an see the size
of the tape roll inside through windows in
the eartridge body, The two hubs, about an
inch and a quarter wide each, are set into
two holes in the body of the ecartridge;
they turn on flanges at their edges. This
is a highly sensible “compromise” cartridge
—it seusibly aveids the complications that
arise when endless loops or offset reels
are brought into the picture. In effeet, you
have here simply a removable seetion of an
ordinary tape trunsport 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 capstan,

WWW. ameidceafadioRistorv.com

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 woull have to be far too big for
any practical use, in this two-rcel form,
No wonder we haven't had it before now.

Accidental erase? Beautifully taken
care of, in the taped cartridge recordings,
vin an automatic safety switeh actuated
when the cartridge is plugged into the ma-
chine. You ecan't go wrong. For home re-
cording there is a simple “defeat” that al-
lows the record-erase eireuit to be used,
at will,

Turnover construction? The RCA eart-
ridge is made in two synunetrical plastie
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 automatic reversing is
a sort of afterthought; in this mechanieal
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 ix about the same as that in the
Webcor “no reel turnover” models and
originates in the once well-known “Twin
Trax” maehine that first promoted the idea
of dual tracks on home tape, many years
ugo,

The tape cartridge, of course, is inter-
changeable on either type of machine, man-
ual-turnover or automatic-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 sense tape tension, on cach side,
stop the tape. (In automatic models, the
same deviee reverses the tape as well as
stopping it at the end of play.)

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

You ean take that with a grain of sait
if you want; but remember that RCA is in
for sume tall trouble if the antomatic stop
isn’t what it claiins to he! The first thing
any home owner will do will be to put this
to the test—Dby aecident or on purpose. I
think we ean assume that the auto-stop
feature was oue of RCA’s biggest preoe-
cupations, awl that the present system is
pretty much foolproof. If not, RCA had
hetter start running for cover.

Tape spill? The simplest of Dbuilt-in
brakes, spring actuated, climps down on
the tape automatieatly when the cartridge
is taken off the player, Plugging it into the
machine releases the lirake, Hf you do man-
age to spill some tape, shaking the eart-
ridge will often reel it back inside, due to
the brake strueture, If not, you ean re-
move the two serews in a moment, take off
the top half of the magazine and re-reel
in conventional fashion, Ninee there's no
hand threading in this system, tape spill-
age is not likely to oceur very often.

Cross-talk between tracks? A big ques-
tion! All that T ean 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 () RCA would
not «are promote this system for single-
track monaural recording in the home if

(Continued on page 32)
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the

experts say...in High Fidelity the best buyS KITSﬁRED

BETTER ENGINEERING Ssince 1945 EICO has pionecred the
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 A\UDIOCRAFT, Holt of HIGH FIDELITY,

Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, ctc. —
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

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.

calibration at nominal cost . . .

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast 1o 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.

tTh

as well as lifetime service and

HFT90 FM Tuner
with '*€ye-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-
sionless, distortionless spike-shaped super-tweeter
radiates omni-directionally. Flat 45-20,000 cps, usefui
to 30 cps. 16 ohms. HwD 36", 15%", 11%"

. . rates as excellent . unusually musical . . .
really non-directional’’ — Canb UDIO. '‘Very
impressive’ — Marshall \AUDIOCRAFT\ walnut or
Mahogany, $139.95. Blonde, $144.9

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 &
multiplex outputs. Kit $39.95*, wired $65.95*. Cover

*less cover, excise tax incl,

WF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered in 2 kit preamplifier, '* . . . rivals the most
expensive preamps . . . is an example of high
engineering skill which ach:eves fine performance
with simple means and low cost.” — Joseph Marshall,
AUDIOCRAFT. HFE1A Kit $24.95, Wired $37.95, HFSI
(with Power Supply) Kit $29.95. w»rea $44.95.

HF60 60-Wall 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- pevfovmmg
amplifiers extant; it is obviously an excellent buy.’
—AUDIOCRAFT Kit Repon Kit $72.95. Wired $99.95.
Matching Cover E-2 $4.5

of licited testi ials on file.,
[Tt T -
b ¥
e e @e-
-

HF61 Preamplifier

HF50 50-Watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. ldentical 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
paralle), permits Williamson circuit with large feed.
back & high stability. 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional amplifiers. Kit $39.95,
Wired $62.95. Matching Cover E-4 $3.95.

WF-32 30-watt Integrated Amplifier Kit $57.95,
wired $89.95.

HF52 50-watt Integrated Amplifier with complete
‘front end” facilitles 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 Amptifier, complete with
finest preamp-control facilities, excellent output
transformer that handles 34 watts 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 7% higherintheost

' ®
HF52, HF20 Y J
Integrated A S
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HF12 Integrated Amplifier y’

HF30 Power Amplifier

33-00 Northern Boulevard, L. I. C. ¥, N. Y.

Over 1 Million EICO instruments in use the world over.
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HFS2
Speaker System

2y 'Wvb

Fi
e,
"nn

HF60, HFS0 Power amplifiers

e

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

HFS1 Two-Way Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 ¢ps = 6
db. Canaclty 25 w. Impedance 8 ohms. HWD:
11" x 237 x 9”. Wiring time 15 min. Price $39.95.

| MAIL COUPON FOR CATALOG

| EICO® 33-00 Northern Bivd., L.1.C. 1, N.Y.
: Show me how to SAVE 50% on profes-
1 sional Test Instruments and High Fidelity.
I Send me free catalog and nome of neigh-
borhood distributor.

1

1

{ Name

: Address.

1 City Zone State

] -7

13

Speaker Sys(em


www.americanradiohistory.com

EDITOR'S REVIEW

THE STEREO ISSUE

OT, 1F YOU PLEAsE, the issue of whether or not we
N will convert to stereco—we’ve already done that—

but the August issue of Atvpio which will be de-
voted entirely to stereo in all its aspeets, 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
recovds—all of two weeks by this time.

Forgetting about the stereo effeet itself. let us con-
sider what happens when we play a monaural (more
about that later, too) record on a stereo system. 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 stereo 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 construetional material.
We have just finished a snrvey 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/IFFM Multiplex as the logical means for broad-
casting stereo in a manner which will permit the FJM
listener who does not have the multiplex adapter to
receive a well balanced program, rather than just one
half of a two-channel program which is just what
listeners to ecither AM or FM alone hear when a
conventional stereo tape is playved. We also have
some interesting material on the type of deviee used
for multiplex reception in conjunction with an 1M
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 angmenting the New Propurers seetion
to bring detailed information regarding the equipment
that is now available for home use in sterco reproduc-
tion. And we also plan on a listing of all the sterco
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 quarterly,

We trust you'll be seeing us next month,

MONOPHONIC REPRODUCTION

Without question, the term “*monaural’” has been
used incorrectly ever sinee someone needed a term to
deseribe the opposite of “*binaural.”” Years ago we took
a firm stand against binawral in any application except
when it referved to reception of a two-channel signal
directly to the individual cars by means of headphones,
We were almost stimnped when someone brought out a
wing chair with a small speaker in cach wing, because
this is practically the same as binaunral, Anyhow, we
have stuck to the striet usage of “‘stereophonie’” when
it referred to reproduction through loudspeakers, both
of which could be heard by both ecars, and this seems
to he almost solidly established throughout the industry
by now. Only rarely do we encounter hinawral when
stercaphonic is meant.

“Monaural”™ is an entirely different matter. No one

14

ix monaural, unless perhaps some few have tried to
shave with a straight razor in a dark room or put an
car too close to the lawnmower and then left it there.
At an THEM meeting during the Los Angeles High
IFidelity Show in Februavy, Paul Klipseh dropped one
of his not infrequent bombshells by introducing the
term “‘monophonic’ to deseribe a single-channel
tem. Evervone 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 issue the term monaural
will join our small but seleet list of taboos, rating the
third place. (The other two taboos are: **must,”” when
used as a noun, ez, **the use of wirewound resistors is
a must 5 and the suftix **wise,”” used in place of more
correet English to imply **from the standpoint of,”’
e.z.. “"bhusinesswise this is not a good poliey.”’) 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 everyone agrees with our idiosynerasies. Actu-
ally, we see no reason why a semi-technieal magazine
must perforee shun the niceties of proper Knglish.

This brings up another guestion—one iahout 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 way) sinee for about three
vears 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
cowardly approach, but vou 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

Ahnost never does a new-produet publicity release
et mentioned on this page, but this one we ean’t pass
up.

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

“Faced with the loss of a big pereentage of their
market, due to heavy competition from foreign imports,
America’s only violin factory (italies ours. En)) 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?

o

o

’
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NEW

DIODE

SPEEDS

VOICES—

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 first 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 eflicient 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 simultancously at six billion cvcles per second. In
other forms it is being developed. under Signal Corps contract, for radar and
military communications where more cfficient 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

WWW. atmerdsaasadioRhistery.com
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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-
fier was deseribed in the January
and February, 1957, issues of this
magazine by the writers; the cireuit is
reprinted here as Fig. 1. Since then, the

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

writers from time to time have made
changes in the ampliier to improve its
performance or operating convenience.
The number and nature of changes that
have acceumulated now seem to warrant
another article indicating how satisfae-

tory performance may be won from the
electronies of a tape recorder.

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

Fig. 1. The original circuit of the tape recorder amplifier as described by the author in the January and February, 1957, issues.
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Note 3__ 1 amp slow-blow fuse Haeoters and Piloy Light
117 VAC

Note 1: if bass response is excessive due 1o the playbock head charocteristic, boss

Note 2:
Note 3:

Note

rs

may be reduced by using RS with a value in the range from 0.1 10 0.5 meg.
1 bass is inwufficient, connect the .035-.f capocitor C2 to the plate of V|
instead of 10 the for side of the O.1-uf coupling capociter C1. See text.
TV width coil voriable from approximately S 10 35 mh, Rom 201RIA or eq.
Approximate value i3 5 meg. Should be voried 1o produce coreect indica-
tion on record-level meter or VU meter.

Oncillator transformer used is a thielded unit furnished in Pentron HEP-1
omplifier ond other Pentron models. Tuned to approximately 65 ke see
toxt. A suitable coil (port No. D501) may be obrained from Dynomy Mag-
nekonics Corp., 21 N. Third St., Minneapolis, Minn., in which cae the
reéommended Dynomu oxcil lotor aircuit should be employed.

AUDIO e JULY, 1958

Note 5:

Note 8:

Note 7

Ti is o shielded power tromformer. 240-0-240 v ot 50mo, 8.3v ot 2.5 6.
Marit PI047 or equivalent.

Adjusted for 0.48 mo. See text.
Dynomu heads. See Note 4 for compony oddress.

Resistors R ond R4 are low-noise types. Others are |2-watt, 10% toler—
ance unless otherwise tpecified. Capocitors in uf, of lecst 400 v. rating,
paper or ceramic, unless otherwise tpecified. Switch §1: 4-circuit, d.1.,
lever o rotory type. Sg: topgle or slide. $3:en v.c. S4:topgle. Jocks:
Jy ond Jz, shorting-type phone jocks; J3 ond J4, standard phone jocks.
5, pin-plug receptocle ("phono* jock).

WWW. ammeidsaanadioRhistery.com

Changes e dlscussed in the text:

Cs bacomes 50 nd

C11 Is omitted

€13 vecomes 100 yf

€13, C140 ond Cg become
silver mlica instead of
ceromlc

R1g becomes 20,000 ohms

R21 becomes 0.22 meg

R27 is omitted

17
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venienee in switehing trom reeord to
playback.

Installation of New Heads

The design of the orviginal amplifier
was partly based upon use of Dynamu
heads, When the Dynamu record-play-
back head had worn to the point where
replacement was wap
having widened and high-frequeney re-

necessary—the

sponse deteviorated—it decided to
replace this and the erase head with
Brush heads, which are in extensive

professional and semi-professional use,

The Brush BK-1090 record-playback
half-track head was used, Tt is of lami-
nated-core construetion, which minimizes
eddy eurrent nominal
00025 in, gap, permitting good response
te 15,000 ¢ps at ip=; and has two
coil windings, which are hum cancetling
when properly conneeted in sevies or
parattel for the audio signal. It was
tound that the Brush BK-1090, with its
windings it series for maximum play-

losses; has a

back signal, had greater drive requive-
ments than the Dynamun head, so that
more voltage gain was required in re-
cording, Theretfore 17, converted
from a eathode follower into a voltage
amplitier stage, as shown in Fig, 2 at
the same time, equalization was changed
from losser to teedback type, as will be
discussed later in more detail,

To obtain enough hias current through
the new head, the 27.000-0hm resistor
R,. was omitted and bias was taken

wis

direetly from R,,. Bias was adjusted tfor
0.7 ma.. as measured on an andio VPV M,
by re: 100-0hm
resistor inserted between ground and the
gronnd lead of the head. This repre-
sented an optimum compromise atford-
ing satisfactorily low distortion and ex-
tended  high-tregqueney response. More
hias eurrent would have further reduced
distortion at high recording levels, bat
would have ecaused treble response to
deteriorate significantly, At the bias nsed
hy the writer, recordings sound elean.
and it at 7.5 ips one A-B's tape record-
ing ot a high-quality phono dise with the
dise itselt, the two are virtually indis-
tinguishable,

The Brush BK-1110 half-track erase
head was used. For the voltage and
current produced by the bias oscillator
in Fig. 1, the head appeared to work
most efficiently with its windings con-
nected in paratlel, Current was supplied,
as betore, through the 120-uuf capacitor
¢',, and measured 12 ma., which s
enough for effective erasure with this
head. Brase current was measured by
reading voltage across a 100-ol resis-
tor between the head and ground.

The 100-0hm  resistors emploved  to
measure bias enrrent throngh the record

ling voltage across a

head and  erase enrrent  through the
erase head were left permanently in

place. This facilitates quick checking of
bias enrrent amd erase-head operation,
[t is ouly a matter of seeonds to con-
ueet the amdio VTV

across these re-

sistors and take eurrent veadings, Oc-
sionally, as the oscillator tube ages or

when it is replaced, it may be necessary
to adjust bias current by means ot R,,.
The recordist desiving  top-quality  re-
sults will want te maintain wateh over
bias current as religiousty as he eleans
the heads and guides, demagnetizes the
lubricates the tape mechanisin,
and =0 on.

Upon instatlation of the Brush record-
plavback head, the treble boost require-
ment for reeording purposes appeared
to change somewhat. The 10.000-0hm
resistor I, was replaced by a 20,000-
ohm one, which permitted  the  series
resonant cirvenit comprising L, and €,
to produce a greater amount of treble
emphasis. At the same time, the 200-upf
capacitor Cg was replaced by a S0-upf
capacitor, shifting upward the frequeney
at which treble boost begins, The net
result. was in a steeper treble hoost,

heads,

Oscillater Circuit Changes

Bias current is fairly eritical at speeds
of 7.5 ips and less. Relatively small
changes, less than 1 db, can appreciably
affect high-trequencey response and dis-
tortion, which both vary inversely with
bias. Thus a stable oscillator is much
to be desired. Toward this end, ceramic
capacitors 5. (e and Che, all 002 ut|
were replaeed by silver miea units, whieh
are more stable over time and with tem-
perature changes.

Vi

SEEEE L i

V2 V3
> B3+ P B2+
S
N <
& > RECORDING CIRCUIT
< (JUNCTION OF Cs, R13)
p—»— RECORDING-LEVEL METER
DRIVER (R20)
=S .“? MONITOR JACK (Jg)
ey
q
<
s .3 .
> 23S e T
> b3 2

81+

REC. HD. DR, PLATE RES. (R}5)
BIAS OSC. (C.T. OF L)
METER DRIVER (V5 PLATE)

J2
RADIO = RECORD-HEAD CONSTANT-CURRENT RESISTOR (R1q)
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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 reeord head, more
signal was also presented to the grid of
Vs which drives the recording-level
meter, Therefore it heeame necessary to
reduce the signal reaching the grid of
175 so that the meter would give the same
indication as betore for a given amount

of signal recorded on the tape. Accord-
ingly, the 5-meg resistor It,,, part of a

voltage divider, was decrcased to 0,22
meg, which cansed the recording-level
meter to be correctly driven. Thus the
meter continued to indieate full seale
for a signal about 6 db lower than that
required to produce 2 per cent harmonice

distortion on the tape at 400 c¢ps, As
explained in the original artiele; the

nicter is set 6 db ahead.” so to speak,
to make allowance for the fact that the
meter indication falls hehind the actual
level of rapid transients,

Redueing R, to 022 meg made it
necessary to inerease the bypass capaci-
tor (',., which prevents bias current
from affecting the record-level indicator,
Originally 12 uuf, it was inereased to
100 puf, On the other hand, the 120-uuf
capacitor €, also used to shunt bias
current to gronnd, was found no longer
necessary and therefore removed.

Originally the plate of 175 was per-
manently connected to B+ so that the
meter would operate in record as well
as playhack. This permitted comparison
of playback levels among various tapes
and enabled one to corvelate audible dis-

tortion with recorded signal level, Un-
fortimately, if a signal were fed into

the amplifier for recording prurposes but
switch S, was left in the playback mode,
the wmeter gave an indieation as though
evervthing were set for recording. For
this reason the writer aceidentally failed
on a number of oceasions to obtain a
desived off-the-air recording. Therefore
it was decided to obtain B+ for 17, from
the same point as the B+ supply for the
record-head driver 17, and the oscillator
Ve, which are connected to B+ only in
the record mode, This p()int is the arm
of §&,,. as shown in Fig, 2

Revised V-V, Electronics

The civeuit revisions in Fig. 2 meet
the following objectives: (1) 17, is con-
verted from a cathode follower to a
voltage amplifier to provide the greater
gain needed in recording. (2) Ontput
impedanee is kept low throngh negative
teedback, thus wmaintaining  high-fre-
queney response and permitting a rea-
sonably long run of eable between the
tape recorder and the next component
in the audio chain for playbaek (usually
a control amplifier). (3) The volume-
control setting does not. affect playback
equalization; in the original ecircuit,
which emploved a losser type of hass-
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Fig. 3. Revision to
increase playback
gain by restoring
V, to the circuit.

£
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hoost network, hoost at the very low end
dropped a tew db when the gain control
wis not at maximum setting, (4) Hum
and noise generated in V', and T, are
reduced by negative teedback.

The feedback equalization network,
eomprising R, R, R0 R, and
(' 190 produees a playvback characteristie
conforming  very acceurately  to  the
NARTB envve. €',,, and R,,, plus R,
in series  produce the high-trequency
turnover ot 3180 eps, while €5, and
1, produee the low-frequeney turnover
of 50 eps.

One of the problems in using feedback
to obtain an equalization eurve with a
large amount of bass boost, such as the
NARTB ecurve requires, is that at low
frequencies the curve tends to lose its
acenracy, That is, gain at the low end
no longer varies exaetly in inverse pro-
portion to the amount of feedback. The
feedback  factor  (ratio hetween gain
without feedback and ;’:zlill with feed-
back) is 1+ 4B, where A is gain before
feedback and B is pereentage of output
voltage fed back. At high frequencies,
the quantity AR is mch greater than 1,
s0 that the feedback factor consists
largely of AB; since A is a constant,
it can be said that the gain ratio varies
essentially with changes in B. At low
frequeneies, however, B is very small,
and the quantity A B begins to approach
1. Theretore the value 1 ean no longer
he ignored in the expression f+.AB.
And the response curve no longer varies
exactly with changes in B. In order to
keep the qnantity A B sigmificantly higher
than 1 (at least four times as great) and
thus produce accurate equalization, it
wonld he necessary to increase A, that
is, gain before feedback, This ean be
done by positive feedback. The 0.11-meg
resistor R,,, in Fig. 2 produces several
dh of positive feedback for this purpose.

It should be noted that R,,,. a 0.1-meg
resistor, has heen added in series between
the output stage and the output jack J.
A resistor of this sort (about 10,000
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ohms) also should have appeared in the
original eirenit (Fig. 1). If the output
ot the tape recorder is left conneeted to
a control amplifier, usually this output
will be shorted to ground by the eontrol
amplifier’s funetion switeh  when this
switeh is tnrned to another input souree,
say the FM tuner. The purpose of R,
is to prevent the signal at the plate of V7,
from heing shorted out during recording.

Revised Switching

As pointed ont in the original artiele,
the hardware employed was that found
in a Pentron 1HFP-1 tape amplifier. This
ineluded the funetion switeh, a four-pole
double-throw  type. Beeause of  the
limited number of poles, when switching
from record to plavback it was neeessary
to remove the phone plug that had been
inserted into the input jack J, for re-

cording from a high-level sourece, such
as the tape output jack of a eontrol

mnplifier, If the phone plug were left in
during playback, it would provide a
feeddback path from the tape output
Jack of the control amplifier to the tape-
recorder input and from the tape-re-
corder ontput back into the inpnt of the
control unit,

Having to insert and remove the phone
plug continnally proved to be a nuisanee.
Therefore the revised switching arrange-
ment of Fig. 2 was used, which enabled
the phone plug to be left in J, during
playback. 17, is now permanently econ-
nected to the wierophone input jack J,.
Only 17, and V7, are used for playback;
more will be said about this shortly. In
playback, the volume control R, and the
mpnt jack J, are disconneeted from the
eircuit by S,,. Prior to this change, the

gain control had always been left in
maximoum  position  during  playback.

Sinee the change, the lack of ecommand
over playback gain at the recorder (gain
is governed by the control amplifier) has
eaused no inconvenience,

The funetion of S,, remains that of
introducing playback equalization, but

19


www.americanradiohistory.com

in a different manner from the original
circuit. Now 8, places C,,, across R,
resulting in the NARTB characteristie,
When ('), is out of the circuit in the
record mode of the switeh, there is an
equal amount of feedback at all fre-
queneics,

There is no change in the purpose or
action of 8. Some alteration was made
in 8,4 Now the record terminal instead
of the arm is connected to B+, The arm
goes to the plate load resistor of 17, the
plate of V;, and the plate of 15 via the
center-tap of L,. The play terminal of
840 previously not used, is now con-
nected to gromnd as a means of bypass-
ing stray bias current,

Using only V' ,-17; 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 andio systems
this should be enough. A number of con-
trol amplifiers have high sensitivity, en-
abling them to produce an output of 1
volt or more for input signals of 0.1
volt. And the typical power amplifier
can he driven to full output or to within
a few db of full output by an input
signal of 1 volt.

However, if more playback gain is
needed, V7, can be restored to the cireuit
as in Fig. 3. Switeh S, is used to trans-
fer the grid of V', between the playback
head in playback and the microphone
input jack J, in recording, The grid of
¥, goes directly to the gain control K,
instead of heing switehed to this control
in recording and to the playback head
in playback. But if 17, is nsed for play-
back, it is again necessary to remove the
phone plug from J, in this mode.

If ¥, is used in the playback cirenit,
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 eontrol of the control
amplifier to which the tape machine is
comnected.  Thus  when  the plavhack
signal is redneed to the desired level,
noise and hum in V, and ¥, are simul-
taneously attenuated. The chances of
overloading V7, 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 17, has
less than 40 db gain, the signal presented
to the grid of V7, with the gain eontrol
full on is less than 1 volt. V, can easily
handle this with low distortion, espe-
cially beeause of the large amount of
negative feedback applied to its cathode.
Feedback is greatest at high frequenecies,
where the output of the tape head, a
velocity deviee, is also greatest,

Reduction of Noise and Hum

To reduce noise, deposited-earbon re-
sistors were used at the plate and eath-
ode of V, aud an oversize resistor (2
watts) at the plate of 17, in the original
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TO CENTER PIN

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

cirenit, In the dreuit of Fig. 2, however,
deposited-metal-film - resistors are used
for noise rednetion. These can he virtu-
ally as noise-free as wirewonnd resistors
and abont one-third as expensive, cost-
ing abont one dollar each. Moreover,
wirewound resistors have some residual
induetance, although wound in a manner
designed to cancel inductance. This may
lead to pickup of hnm or possibly to
pickup of the andio signal and conse-
guent positive feedback and oscillation
in a high-gain cirenit.

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 ohms, are
carried by llarvey 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, Ine., and with
the 820 resistors recently introdneed by
Corning Glass Works.

In Fig. 2, deposited-metal-film resis-
tors are used as the plate and cathode
resistances for V,, V,, and V,. Prior to
use of metal-film types, deposited-ear-
bons had been tried for 17, and V, as
well as V,. 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-carhon re-
sistors are inferior to metal-film ones.
In fact, the writer has been given to
understand that there are some deposited-
carhon resistors of foreign make whieh
have e¢xcellent  noise  characteristies,
closely approaching those of wirewounds.
1lowever, his personal experience with
Ameriean-made resistors has been that
deposited-metal-film ones have given far
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hetter results than the deposited-earbon
type.

It may be wondered why the cathode
resistors, whose values are quite 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-
crensed by the amplification factor, n,
of the tube, Thus it the p of 17, is 36,
then the 2200-0hm eathode vesistor is
effectively inereased by 36 x 2200, or by
79,200 times, The total effeetive value is
the actunal 2200 ohms phas the 79,200
inerease, or 81,400 ohm.

This be explained as  follows,
Assume that the noise voltage produced
by the cathode resistor is 1 per cent of
the voltage across the resistor due to
tube current tlow, The grid-cathode volt-
age changes accordingly, since the ecath-
ode resistor is unbypassed, and the
voltage change is auplified 1 times by
the tnbe, So far as the output of the
tube is concerned, this is equivalent to a
1 per cent noise voltage in a resistor p
times greater than the actual cathode
resistanee, In effeet, the eathode resist-
anee is inereased by u times its physical
resistance, Adding the inerease to the
actual cathode resistance, the total effee-
tive value is n+1 times the physieal
resistance.

To reduce hum, V,-17, was enelosed in
a tube shield. Underneath the socket, a
shield, fashioned from a pieee of tin ean,
was mounted as shown in Fig. 4 to isolate
the grid of 1V, 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 17, (Fig. 1). All components
in the cirenit of V,—plate resistor, cath-
ode resistor, positive-feedback resistor,
and coupling capacitor—were monnted
between the shield and the side wall of
the chassis. The ecathode resistor R,
was grounded to the shield, while in-
snlated leads were used to run the other
components to the appropriate points.

Another huin reduction measure was
to shield the power transformer with
silicon steel 1-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 electrontes and heads.

By this time, hum was virtually non-
existent so far as the amplifier proper
was concerned, being virtually inaudible
at correct setting of the hum balance pot
R,,. However, the playback head picked
up a shight but noticeable amount of
hum from 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 braeket,
was fairly effeetive 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.

1S SIMPLE AND LOW-COST instrument

has a linear, direct-reading dial and

two “heta”™ ranges. The aceuracy can
be made as high as one per cent depend-
ing on the components used, while the
cost of the instrument is relatively low,

Basically, the eirenit’ is that of an
oscillator. The point at which oseillation
starts is determined by the B of the tran-
sistor and by a potentiometer K, in Fig.
1. The frequeney of oseillation whiel lies
in the andio range, depends mostly on
the transformer characteristies,

Theory

To wnderstand the operation of the
cirenit, let us examine the conditions
which prevail when the cireunit just be-
gins to oscillate: (see Fig. 1)
let N ="T'ranstormer turns ratio

I.=a.c. collector eurrent
Iy = a.e, base eurrent
B the base-to-collector enrrent gain

We have:

I
Loeld, =1 and T, \,ll‘-)
Also:
R
{he ””H,)

Then :

R, 2
R,
Theretfore
I 1
Iy=-3
AN 1+ R,
R,
sinee
I,
B=- "
’h

we =ee that

* 205 South Broadway, Tarrytown, N.Y,
1G. P Montgomery, “Trangistor beta
tester.” Kleetronies, Muay, 1957, pg. 198,
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Fig. 1. Simplied schematic of basic ar-
rangement for testing transistors.

B=N ( I+ "')
R,

Therefore, for a given transformer
ratio and a given transistor B, the cir-
cuit will start oscillating only when R,
is ahore a certain eritieal value, given hy
the relationship of Kq. (/). Thus the
potentiometer R, can be calibrated to
read B direetly.

Let us investigate the c¢iveuit further
to see what other useful relationships we
can determine, and how we can make a
linear, direct-reading, dial seale, Suppose
we make the vesistor B, o 10-turn poten-
tiommeter, and we use a 15-turn dial snch
as a Beekman type *RB” (or other simi-
lar deviee) to read out our B values di-
veetly, This dial has 100 major divisions
per turn, and a total of 15 turns or 1500
divisions, H we determine the minimum
B value we wish to read, we automatically
set the marcimum value of B we can read
on one range. This is true sinee our re-
sistor B, in Fig. 1 goes from a minimuam
value of zero ohms to its maximum value
when rotated the full T0-turns, and B
varies with R, aceording to Eq. (1).

(1)
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Let us eall our minimun value of B
by the term 8,,;,. 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 us eall R,;, the total cireuit re-
sistanee, including the transforwer pri-
mary resistance, when R, equals zero.
Let us eall K, the total resistance of the
potentiometer,

Then using Fq. ([) we can write the

following :
! R
Bmin A <! + ;;: )

R+ B
ri"lt“ I{)(”) + ﬁ"ll" .\'( I + m‘;{ P>(3)

"o

()

Combining (2) and (3):

Rmin ) =
I,

R R
‘\v min + 1
( TS

1000+ (N) <1 +

)
Therefore:

100.0 \'("")
AR

and
kR, R,
N 100
This equation gives the relationship
necessary to get the correet dial reading
for B, and B, for a given N, R
and R,. Note that this relationship is in-
dependent of R,
If we substitute Fg. (£) back into Eq.
(2) we get:

(4)

R * 100
- (%)

This equation tells us what the mini-
mum value of B is we can read, with a

f’m[n A
p

given turns ratio N. R, and Ry,
From Egs, (2) and (3) we note an im-

portant property of this eirenit, namely:

we can change the range of § readings
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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.

directly by changing only the trans-
former ratio N, Thus, if we use a multi-
tap winding in the base circuit, having
transformation ratios of ¥ and KN, we
can have two ranges of B namely: from
Bein to (100 +8,,.,) and from K x (B,)
and from K x (B,,) to KX (100.0+
Bmin)- A1l we have to do is multiply our
dial reading by the factor K.

Having established the relationships
which govern the operation of this cir-
cnit, a practical form of it can he de-
signed as in Fig, 2.

To keep the cost at a winimum, the
surplus market was scanned, and it was
found that 10-turn, 20,000-olun, poten-
tiometers were available. R, then is 20,-
oo ohms,

Next T, was chosen so as to get two
B ranges. A UTC type 0-10 was selected.

For this transformer, N = 2,877 using %
primary to full secondary, or N =775,
using tull primary to full secondary.
Using N =3.&75 we find I, from Eq.
20 000

(H: K,= i

=775 ohms,

R, should be measured acenrately on
a bridge. This will eliminate the neces-
sity of using a variable adjustment for
R,
Bin can now be chosen, A value of
Boin = 0.0 seemed reasonable after look-
ing over the characteristies of transistors
presently available, Then:

”miu ) -
R,

(3.873) x (1 .l

50=Bpi=N (1 +

A*

] R2
WA A A A AR
WA A

* GROUND POINT "A*
DURING CALIBRATION

Fig. 3. Circvit used

for calibration of

the transistor
tester,

1000 cps

10 v.ems

=
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Thus, 1,

A H00-ohm potentiometer (R, in Fig,
2), s used to adjust K, to its exact
value.

The rest of the cirenit is designed so
that any trausistor inserted in the test
instrument will operate at approximately
6 volts collector voltage and approxi-
mately 1 ma emitter eurrent, Switeh N,
is included so that either PN or NPN
units can he tested, and switeh S, changes
the dial reading from “times 17 to “times
2" One word of caution: check to see
that the transtormer is wired with the
same phasing shown in Fig. 2—otherwise
the eirenit will not oscitlate, To keep the
instrument as simple and inexpensive as
possible, no deteetor or meter was in-
corporated in the eirenit. Any detector,
such as earphones, VTVM. or oseillo-
scope can be used to deteet when oseilla-
tion just starts,

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

Calibration

To ealibrate the § tester, an osecillator,
a VIVM (such as a Ballatine Model
300) and two precision resistors are re-
quired, one of 0.1 megohms and one of
1000 ohms, as in Fig. 3. The audio oseil-
lator is set for 1000 ¢ps, and its output
at about 10 volts, The battery leads are
shorted and are the “ground point.” The
0.1-meg. resistor is wired bhetween the
collector terminal and the oscillator, The
1000-ohm resistor is wired between the
base and emitter terminals, S, should he
in the “X1" position,

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

_I. Vi o Vawr _

S U RN l’ln

I, 100000 7 1000 Vg, % 100

The dial should now he set so that
when the 10-turn potentiometer is at zero
resistanee, it reads B, i.e. 5.0, Rotate
the dial ten full turns to check if it reads
1050 it e + 1000, (To avoid turn-
ing the potentiometer ten turns every
time, leave it at its maximum resistanee
setting and use a short ¢lip lead to short
it ont when zero resistance is required
during calibration measurenments). With
R, at zero ohms (using elip lead) adjnst
K, to get:

l'ln
100 x 17

ont

= Bml’w

With I, at maximum resistance see if':
Vi

[“U X l'l"l'

=1+ ﬁmiu

If I, is the proper value then the meas-
urements should check. It not. R, has to
he tritnmed slightly, leaving R, set, until

(Continued on page 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

e 6CZ5, a new RCA miniature

power tobe, holds much promise for

the art of audio power amplification,
This tube is not to be confused with the
G6AQS, or the English 6BQS, both of
wlich it resembles in construetion and
purpose, It is not interchangeable with
then.

[t has the same filament, plate and
sereen, and load characteristies as the
676, of which the 6AQ5 is the minature
type, and costs about the same. How-
ever, the other characteristies are dif-
ferent and provide a considerable im-
provement over the latter types. The
negative hias on the signal grid and the
transconductance are abont 15 per cent
wreater and the power output about 20
per cent greater tor a plate voltage of
250 In push-pull operation the 6CZ5
reseinbles the 6L6 in that it generates a
low pereentage of odd harmonies and
can he operated as a pentode with g
plate voltage of 350 Under thix Iatter
cirenmmstance and with 280 volts on the
~ereen, a bias of =235 volts on the
signal grid, and a plate-to-plate load
of 7500 olms, two 6075 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 require-
ments, lower distortion, fower all aronnd
cost, and higher power output.

To try out a pair of 6CZ5’s the writer
built an amplitier from parts in the junk
box including a husky output trans-
former which was manuntactured about
20 vears ago. To aveid expense in obtain-
ing good voltage regulation, the writer
used n large bleeder and worked the
amplifier halt way between the recom-
mended  pentode and  the lower-plate-
voltage tetrade operation, With 325 volts
from plate to eathode, the results proved
hetter than expeeted. The plate voltage
did not vary from minimunm to maximum
power ontput. and the total variation of
the sereen voltage was only 3.5 per ¢ent.

Figure 1 is a schematie of the ampli-
fier as construeted, It it is desired to
operate the amplifier in accordance with
the manufacturer’s  specifications—that
s, at 350 volts from plate to eathode—
the 100-ohnt resistor, B, in the first fil-
ter seetion of the plate supply should be
shorted, It would also be necessary to

* 1T K. 24th St DBrooklyn 20, N, Y.
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replace the 5Y3 reetifier with a U4 and
to inerease the size of the step-down
resistor R, to 1500 ohms. Plate and
sereen voltages under these conditions
will vary somewhat with power output,

The amplifier shown in Fig. 1. has
about 22 db of negative fecdback, Just
hetore elipping the amplifier delivered
to a resistive load 13,7 watts at 30 ¢ps,
16 watts at 60 eps, and 17 watts at 400
eps. At 400 eps the total harmonie dis-
tortion at various outputs measured, in
per cent: bowatt, 08: 4 watts, 0.18: 8
witts, 0.2 14 watts 0.230 Listening tests
showed that this amplifier ecan deliver
a wreat deal of very elean 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 ths, aned had a total
primary resistance of 225 olms. Both
Triad 8-60A and Staneor A-3301 shonld
he suitable, For the ultimate in high
tidelity either Triad 8-146A or Staneor
A-R056 should be employed. The reflected
impedanece of these transtormers is 6600
ohms, which is ¢lose enoueh to the re-
quired 7500 ohms to cause only a slight
loxs of power output.

The characteristies of the 6CZ5 lend
themselves  to Ultra-Linear operation,
and for this either the Triad S-146A or
the Acrosound TO-310 ‘would be appro-
priate. For such operation 350 volts
shiould be applied to the plates. This can
he obtained by omitting  the
cireuit (resistors R, aml K, and e¢a-

blecder

have low d.e, vesistanee. The one used  pacitor ), y: 3
S RIZ . 0.68 hug. " :
e T WA ao 33
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“EXACT VALUES DEPEND
ON QUTPUT TRANSFORMER

Tl — PLATE-TO-PLATE IMPEDANCE
6600 10 7500 OHMS, (SEE TEXT)

Fig. 1. Schematic of the 6CZ5
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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 o sound is wmade by a

sudden tmpact of one solid body

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

The purpose of transmitting sounds to
a distant place is usually so that per-
sons may hear them. Certainly this is
true of broadeast systems, telephone sys-
tems, and sound-picture systems. Under
such conditions the properties of the
hearing nechanisin and the charvaeter-
isties of the listening location, rather
than the properties of the sounds trans-
mitted, will very largely determine the
fundamental requirenients of the trans-
mission system. This will certainly be
true if we wish to transmit all kinds of
sounds which can be heard. Tlowever, if
we arve interested in only a limited num-
ber of sounds, then the eharacteristies
of these sounds play a greater part in
determining  the requirements for the
transmission systeni,

During the years 1938-1940 a survey
of the hearing capabilities of persons m
a typieal population was made by the
Bell Telephone Laboratorvies, This was

* Reprinted by permission from Bell Sys-
tem  Telephone  Technical Monograph B-
1851, Originally presented at the Broadeast
Engineering Conference, Columbus, Ohio,
in February, 1941,

** Bell Telephone Laboratories.

done inemmeetion with the exhibits at
the World’s Fairs at San Franeiseo and
New York City, sponsored by the Bell
Telephone companies. At these exhibits
records of the hearing of more than one
Lalt mithon persons were analyzed. The
record expressed the hearing acuity as
a relative hearing loss or gain with re-
speet to an arbitrary reference, Meas-
urements at the Laboratories on this ref-
erence have made it possible to express
these data on an absolute seale and the
results have been published by Stein-
berg, Montgomery, and Gardner.' Fig-
xre 1 has been constructed from data
tuken trom this paper. The lower curve
labeled 95 indicates that 95 out of 100
persons in a typical group cannot hear
pure tones whose frequeney and inten-
sity levels He below this curve. The top
curve indicates that 5 out of 100 cannot
hear these tones until they exceed the

. o Steinhierg, H, C) Montgomery, and
M, B. Gardner, “Results of the Worl's
Iair hearing tests,” Bell Sys. Tech, Jour.,
vol, 19, pp, 533-562: October, 1940,

intensity levels indieated by this curve.
The middle curve indicates the levels
where one half the group can hear and
the other half’ ¢amot hear. The dashed
portions of the curves indicate regions
where no measurements have been made.
FFeeling and hurting levels lie  some-
where above 120 decibels as indicated by
the tield of dots at the top of the chart,
Our experience with reproduced musie
has taught us that it is undesirable and
probably unsate to reproduce for a gen-
eral audience sounds that have greater
intensity levels than 120 deeibels.

H 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 it ever realized by listeners,
Measurements of room noise have been
made by the Bell Telephone Laboratories
and from these measurenents the aver-
age noise speetrum can be deduced. In a
paper by Seacord? it was found that 43
2D, I, Reacord, "Room noise at subserib-
er's telephone laeations,” J, Acous. Soc.
s vol, 120 ppe 183-187 ¢ Tuly, 1940,
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STRAUSS IN HI-FI

— % EYDIE GORME
FERRANTE and TEH , \Iamp3

the Mm'l?«ZO’s

oacpiTea comeuTio BT

DON COSTA

OF
ELECTRO-VOICE
STEREO

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 Y,
acceptance as the industry's standard. (Model 21D . . . $19.50 net).

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

E/ecﬁ?%rcﬁ

ELECTRO-VOICE, INC., Buchanan, Michigan

STEREC'S BTAMBARD

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
5.9 decibels. The distribution about this
average value indieated that about one
halt’ the residences have noise levels be-
tween 39 and 47 decibels, and 90 per
cent are in the range between 33 and 52
deeibels,

Hoth® found that the form of the noise
spectrum was about the same for all
types of rooms. Using his relation, the
spectrum for the average room noise
having a total level of 43 deeibels is
that shown in Fig. 2, lower eurve, The
ordinates give the speetrum level. This
is obtained as tollows. The intensity T in
a band of frequeney width W is meas-
ured, Then the ordinates y are given by

n=10log I/WI,
where I, is the reference level of 10-1¢
watt per square centimeter. 1t has been
shown* that the masking level could be

obtained  direetly from the spectrum
level. Using this relation, the curve

shown in Fig. 2, labeled Maskixg LEvEL,
was obtained. This eurve then gives the
level of pure tones which 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 eross-
hatehed band. 1t shows the range of the
masking levels for about 90 per cent of
the residences in a typieal group, The
dashed curve gives the average. If we
wish to include only the middle 50 per
eent of the residences, the top part of
this wasking-level band would be low-
cred about 5 deetbels,

Transmission Limits

Figure 1 then enables us to set sev-
cral limits for an ideal transmission sys-
tem. If the noise emitted by the radio
set in a typical residence is not to he

heard, its level should he bhelow the
average threshold ot hearing in  the

room. For an average room this is seen
to be determined by the hearing necha-

D. F. Hoth, “Room noise speetra at suh-
seribers’  telephone  locations,” J. Acous,
Soc. .tm., vol. 12, pp. 499-504; April, 1941,

4L Fleteher and W, A, Munson, **Rela-
tion hetween lowdness and masking,” J.
Aeous, Soc. Am., vol. 9, pp. 1-10; July,
1937,
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nism {rom low frequencies to 200 eps,
and by the room noise from 200 to 6000
«ps, and again by the hearing mecha-
nism above 6000 eps. For example, the
fundamental of a 60-eps hum should he
kept below a 57-decibel level, whereas
any components of this hum around
1000 eps should be kept below 23-decibel
intensity level for the average roomt Tt
is seen that for the 5 per cent of the
rooms which are quictest the limit is set
entirely by the heaving-aeunity curve,
IFrom Figure 1 one can also set the fre-
queney limits for an average listener if
all sounds that c¢an be heard are to be
uzed in the broadeast. This range is from
20 to 15,000 ¢ps for the highest possible
levels, and for any lower levels this fre-
queney range is smaller, as indieated.
Figure 1 also gives the maximum levels
such an ideal system might bhe ealled
upon to transmit. This maximum level
is taken as 120 deeibels and the same for
all frequeneies. There is an uncertainty
of about 10 deeibels eomeerning the level
that can be tolerated by the average
car. Our experience with reproduced
sounds near this level indicates that it
is very unlikely that higher levels will
be used even thongh levels somewhat
higher than 120 decibels may be toler-
ated by an average listener without pro-
ducing permanent injury to the ear. It is
probable that there will seldom if ever
he 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 hy
human-hearing  eapabilities  the upper
limit must be taken at least as high as
120 deeibels. The power P for produeing
the maximum level of 120 decibels varies
from 3 watts for a typical residential
room to 400 watts for a concert hall sueh
as the Aeademy of Musie in Philadel-
phia. It may he obtained from the tor-
tula
P=000012V/T walls

where 17 is the volume of the room in
eubie feet and T is the reverberation
time in seconds,

If we utilize the entire intensity level
range frowm the average threshold in a
room having average noise to 120 deei-
bels level, it will be seen that from 2000
to 6000 ¢ps this range is approximately
100 dectbels. From 300 to 2000 eps it is
about 5 decibels less than this figure,
while for 100 eps the range is only 75
decibels, It should he emphasized that
these figures refer to the level range of
single-frequency  tones, When talking
about program material where complex
sounds are used which ave rapidly vary-
ing in intensity and frequency, the mat-
ter of measuring intensity level range
is not simple as will he evident from
later discussions,

A summary of these conelusions is
wiven by the curves in Fig. 3, which give
the Hmits imposed by the hearing of an
average person in a room having aver-
age room noise. In using this curve it
must be remembered that the lower lin-
iting eurve may be anywhere in the
shaded arvea, depending upon the room
noise condition, This shaded area covers
90 per eent of noise eonditions in resi-
denees. For an average business office
the lower eurve will be raised about 15
decibels, and for a factory location the
lower curve will be raised nearly 35 deci-
bels, leaving a range of only 60 decibels
even it the highest levels that ean be tol-
crated by the ear are used.

(Continued on page 19)
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Miclnfosh Cuner

Now — at last —a high quality tuner, and from McIntosh! 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.

Mcintosh 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.”

ATY . ZONE
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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

e Tandherg Maodel 3 stereo tape re-
T(-nruh-r (Figs. 1, 2, 3), a produet of

Norway, is designed to play in-line
stereo tapes amd to record monaurally, Tt
is & small, versatile, high-quality 32-pound
(with case) package erammed with fea-
tures refleeting the designers’ efforts to
anticipate the stereofan’s  public  needs,
whether for a limited cost or money-no-
objeet installation,

With this machine, a recl of stereo tape,
and just one speaker, stereo ean immedi-
ately he brought into the home, at least on
a modest basis, for the Tamdberg already
containg  two  power  amplifiers  and 2
speaker, o S x 8 nnit, Thus the would-he
stereofan ean get off the ground without
having to wait wutil he aeqnires a second
chain of high tidelity componcuts—control
ampliticr, power amplifier, and  speaker,
Eventually, depending upon his sights, lie
may wish to nse a better amplitier and
better speaker in place of those in the
Tandherg, Iu the interim, however, the
latter enable him to enjoy stereo.

The Tandherg's internal speaker can be
connected vither to jts channel b oamplifier
(upper track: left speaker) or to its ehan-
nel 2 amplitier (lower track ; right speaker)
by flicking the monitor speaker switeh re-
spectively to lett or right. In mid-position
of the switch, the speaker is disconnected
altogether,

Figure 3 shows the output juck arrange-
ment, intewded for banana plugs, which
may be used to feed asignal cither direetly
to external speakers or to the inputs of con-
trol or power amplitiers. Should the listener
wish to comhine both stereo ehannels iuto 2
single speaker, e can do so by taking the
output from jueks 2 and 4, thus putting the
two output transformer secondaries in serjes

and therehy feeding the outpnts from both
tracks to the single speaker,

The Tandberg's power amplifiers have
single-ended ontputs, encl nsing one 11,-84,
bt are able to put out cnongh power at
rensonably low distortion to drive an efli-
cient spenker to o very snbstantial level,
On a Tandherg that he used for several
weeks, the writer found that 1M distortion
of each nplifier measured helow 2 per
cent at 1 watt output (equivalent sine wave
power), which was enough to drive his
spenkers well above the desired level, If the
miehine s usel to supply signal voltages
ta external amnplifiers, with the gain control
set between positions 2 and 3 it ean supply
0.5 volt on cach channel—mmple for any
control amplifier—at about 0.5 per cent 1M,
whicl is consistent with high fidelity per-
formanee; this data is also based on the
writer's measurements,

If it is ddesived to play a monaural tape,
ane can feed the monaural signal into both
amplifiers by turning the monaural-stereo
switeh to the monanral position. This con-
neets both amplifiers to the upper truck
signal amd prevents playing both tracks at
e¢nee, whieh would resnlt in garbled sound,
particularly sinee one of the tracks woukl
he played backwards,

AL or most stereo tapes are now  re-
corded with NARTR equalization, where-
fore it ix important that the playback ma-
chine incorporate NARTRB playback equali-
zation, This the Tandberg does, awl yuite
aecurately, On the machine nsed by the
writer, equalization remained within 1.5 db
of the NARTH staudard over virtually the
entire audio range, There is a strong tewip-
tation not to maintain tull bass boost at
the very tow end inaxmueh as this acceentu-
ates the problem of hum. However, the
Tandberg does not sueenmb to this temp-
tation and maintaing NARTRB bass hoost,
within L3 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 compaitment at right holds power
card.

record-plavhback  response (monnural)  of
the Tandherg is alse exeellent, being flat
within 1 b between 50 and 10,000 eps,
aml only 2 db down at 15 ke and 3 db at
26 eps,

There arve many featnres of interest from
the viewpoint of designing a quality tape
wachine ad from the operating viewpoint,
The motor has a one-poinnd, large diameter,
dynamieally badaneed flywheel, which lielps
acconnt tor the exceptionally good wow and
flutter characteristies of the Tandberg, less
than 0.1 per cent at 7.5 ips. For ainimum
hum, the heaters of the first tube of each
amplifier are e operated, and the tube is
shielded by muo-metal; the entire auplifier
ix sereened by metal foil, The magie-cye
record level indieator is damped so that the
exe may follow its peak indications, The in-
line head achieves a cross-talk ratio of bet-
ter than 60 dh by means of a2 mu-metal
shield hetween its two sections; this is im-
portant when adual-track monaural tape is
Played, so that the signal picked up by the
lower seetion of the head is not coupled to
the upper seetion and thereby heard in
playbaek. The gaps of each seetion are suffi-
ciently co-linear that the head may be used
to play full-track recordings without an ap-
pareut time difference between the signals
from eacl seetion,

When the tape is rewonmd or wound in
the forward direetion, the tape is lifted
away from the hewds to prevent head wear
due to abrasive action of the tape coating.
No pressure pad is required to maintain
firm contaet hetween the tape and in-line
head—good contaet 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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This
1s where
the music

furnituce By JENS RISOM DESIGN INC., N ¥

*New

When you select your high fidelity system— an amplifier with
fow distortion and low noise level, a speaker capable of repro-
ducing the entire audible range-—yon 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—fvaturing
the revolutionary transeription-type tone arm.

The new arm is one-prece. 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 -+ 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 Collare into their instruments in order to achieve the best
possible performance in a record player.

In addition to the transeription-type arm, the Collaro Con
tinental teatures:

Four speeds, manual switeh that permits playing single record
or portion of a record; jam proof mechani-m. hold the arm in
mid-evele and it won't jam: automatic intermix. plays 77, 10”

AUDIO e JULY, 1958

The Collar O CONTINENTAL, rc-sso

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

or 12" records in any order: automatic shut-off after last record
has heen played; wow and flutter specifications, 14 (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 J-pole induetion 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, [lutter. stylus pressure and correct set-down position.
Reflecting their custom English eraftsmanship Collare 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 $16.50. tPrices are
slightly higher west of the Mississippi.)

FREE: Colorful new catalog, containing guide oo
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-frequeney  response—and
the absence ot a pad redoces flutter and
prolongs head life. Tape tension when the
machine is running is kept to a low 10
grams, whiel serves to miniinize wear of
heads, tape gnides, and eapstan, Starting
and  stopping  tensions  are  respectively
about 40 and 120 grams, which means that
the very thin “half-mil” tape, which affords
twice the playing time of standard tape on
a given size reel, can be handled without
danger of hreakage or stretching.

For the purpose of easily spotting a de-
stred passage, the Tawlberg incorporates
a progrmn connter with elock-type dial and
two hands. The machine can he used for
public address purposes by putting the
mode selector switeh in the lowest position
the monitor speaker or an external speaker
or both can then be atilized. A microphone
rated as having response to 13,000 ¢ps
within 3 Jdb is supplied,

LEKTROSTAT RECORD CLEANER

Since the appearance of vinylite micro-
groove records, their users have had to econ-
tend with o serions problem of dust (and
other forms of dirt). As dust gathers on
the record, noise and distortion and abra-
sion increase. With the low tracking pres-
sures tow prevalent, and beeonting ever
lower, the stylus can accumulate enougl
dust to lift it virtually from the groove.
Those wlto like to use changers find it fu-
tile to load on a large stack of niierogroove
records unless some dust-conthatting deviee
is employed, tor otherwise the stylus he-
comes insufferably  clogged after only a2
record or two.

Henece there has been a ready market
for record cleaning agents, some having
anti-static properties, some detergent prop-
crties, and some hoth. A newcomer to this
fichd, the Lektrostat Record Cleaning kit
(Fig. 1), contains a fluid with hoth char-
acteristies and elaimed to be non-gmnniing.
Much of its effeetiveness, however, owes to
the speeial groove-eleaning applieator that
is part of the kit. The writer has used
Lektrostat on his records and tound it very
cffeetive,

The applicator is flat and round and has
a sponge rubber core surrounded by a vel-
vet synthetic material with a pile of soft
bristles, The tluid is squirted onto the
recordt and distributed by a rotary motion
ot the applicator, following the grooves,
In faet, it is dificult 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, bat,
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Fig. 5. Heathkit EA-2 amplifier “sounds as good as it measures’” and looks as goad
as it sounds.

equally important, lifts the dust and grime
right out of the grooves, leaving no gum-
ming residue, Tf 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 applieator.

The core of the applicator is of sponge
rubber so that it will not mat down or be-
come lumpy. Sinee the bristles are syn-
thetie, they do not crush down, whieh is
the tendency for natural fibers, especially
when wet, The synthetie 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 Lektrostat, 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-gunmming. The
solvent employed for the agent is water,
whieh is capable of dissolving the salts and
sugars deposited on the record by human
hands. Lektrostat will not evaporate exeept
at temperatures whieh would harn or de-
stroy the record,

A little bit of the Lektrostat tluid goes
a long way—uhbout 5 drops per side. How-
ever, an excess dostage does no harm since
the exeess is earried away by the appli-
cator, Tf the record is stored in a plastie
bag, the anti-statie agent deposited in the

Fig. 4. Lektrostat
record cleaning kit
includes anti-static
detergent, appli-
cator, and plastic
container.
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grooves is claimed to be effeetive  for
months. But paper and eardboard covers
ahbsorb the fluid, limiting its effectiveness
to weeks or days,

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

THE HEATHKIT EA-2
AMPLIFIER

At $27.95, the Heathkit EA-2 composite
amplifier—phono preamyp, tone controls, and
12-watt power amplifier, on one chassis, as
shown in Fig, 5—is a surprise package. Its
tow price might lead the easual ohserver 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, Aectually, it is a grown.up per-
former, within its 12-watt rating. And it
must he remembered that the differenee be-
tween a 12-watt amplifier and a 30-watter,
which few snceze at, is only 4 b, a rela-
tively slight volume difference to the ear,

The eirenit of the EA-2 is essentially
orthodox and at the same time up to date.
The maguetic phono preamp consists of a
single stage, followed by losser type equali-
zation, Subsequently there is a stage of
gain for all the inputs, & volume control,
another stage of gain, and the tone con-
trols, which are the econventional Sterling
type. The power amplifier section follows
the trend toward use of @ pentode input
stage direet-coupled to a trinde employed
both as o phase inverter and driver for the
output tubes, Pentode and triode are in a
gingle envelope, the now widely used 6ANS,
The phuse inverter is the familiar split-
loadd type, which some experts hold to he
iis good as any, The output stage is nltra-
tinear, using the highly-regarded ELS4'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, beeanse
he cheecks all resistors tor value, checks
capacitors for vatlue and leakage, checks
continuity of conncetions by means of an
ohmmeter, doubles hack after every dozen
steps or so to cheek his work, aud 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
bas worked correetly right from the start.)
Although the ehassis is only 8-3/167 deep
by 12%” wide, the layout is uneramped and
at no time requires o surgeon’s dexterity,
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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 tvpe beam power tube. Two 7027s in Class AB,, push-pull
service with 450 volts on the plate can handle up to 50 walts of audio power with

RCA Field Offices

744 Broad Street

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

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: Suite 1154

on control grid, and double base-pin connections for both control grid and screen grid. Merchondise Mart Plaza

Chicago 54, lilinois

Achieve for your hi-fi designs the advantages ot high dissipation, exceptionally e e
ite -

low distortion, and high power amplification offered by the new RCA-7027. Ask your

L w g i
RCA Field Representative for further details. For technical data, write RCA 5355 E. Washington Blvd.
; os Angeles 22, Calif.
Commercial Engineering, Section G-91-DE. Harrison, N. J. RAymond 3-8361

Qa”- || RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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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 molled paper eapacitors, 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 he accommodated within the amplifier’s
dimensions.

Size of the output transtormer is re-
flected in the ability of the EA-2 to turn
out at least 12 solid, elean watts at 20 cps,
as viewed on an oscilloscope. At the rated
power of 12 watts, the frequency response
measured was +0.5 db between 30 and 10,-
000 eps, and L5 db down at 20 and 15,000
eps, and 3 db down at 20,000 cps. Below 12
watts, frequency response remained essen-
tially the sume within this range.

High-frequencey response was also checked
with the gain control set at 6 db below
maximum; the resistance of the gain pot
acts 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 cps, 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 untikely 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 cps, 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 tlatness 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 tolerances would ac-
count for this. It was not necessary to ad-
Jjust the mounting of the bass control pot.

Probably the most fascinating thing
about the KA-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 eent. From 3 watts down, it meas-
ured 0.1 per cent or less. The IM meter
employed for these measurements uses fre-
queneies of 60 and 5000 cps and has a
residual reading of about .06 per cent. At
10 watts and helow, the performance of
the EA-2 leaves little if anything to be
desired with respeet to distortion, And it
hears repeating that most audiofans will
not be using more than 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 cps 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 even with treble
Loost applicd.

Still on the subject of distortion, it was
found that at 1000 eps the EA-2 elipped at
just about 15 wutts. So one ean think of
the EA-2 as a 13-watt amplifier sinee 1M
is just a little over 2 per eent at this point.

Sensitivity of this lTeathkit is quite suffi-
cient. It was measured at approximately
0.3 volts on high-level inputs and 8.6 mv
on the magnetic phono input for 12 watts
output, Siuce one ean count on approsi-
mately 15 to 20 mv on peaks from even the
weakest magnetic eartridges, no problem of
inadequate gain is anticipated on magnetic
phono input, Itigh-level sources generally
turn out from 0.5 to 3 volts on peaks, so
there is no problem in this respect either.
In faet, the problem may be too much sig-
nal input, For example, some pieczoelectric
cartridges deliver a volt or two on peaks,
and some magnetic cartridges put out nuch
as 100 mv or more. In the case of high-
level sources, the input signal could easily
be cut by reducing the lower leg of the
voltage divider at the input. The signal of
a high output magnetic cartridge can be
redueed by replacing the 47,000-ohm load
resistor with an appropriate voltage di-
vider consisting of two resistors having a
total value recomimended by the cartridge
manufacturer.

Only RIAA phono equalization is pro-
vided; however, this suits virtually all
records presently made and, with slight ad-
justment of the tone controls, is adequate
for records made prior to 1954. Between 30
and 15,000 eps, 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 eut. Ample
bass hoost is particularly welcome since no
loudness compensation is provided for the
Fleteher-Munson effect. At 30 cps, a maxi-
mum of 16.5 db hoost and 17.5 db cut were
measured, Maximum treble boost measured
16 db at 15,000 eps, and cut 21.5 db.

Sinee 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,
erystal-phono (suitable for eeramie cart-
ridges as well), and maguetic 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 inputs probably would not find it difti-
cult to replace the existing sclector switeh
and to mount an additional input jack or
two.

A salient omission is an output for feed-
ing a tape recorder. But this eould be reeti-
fied quite easily, if desired. In faet, 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 lhalf of a 12AU7, which is the
same as a 6C4. The other half of the 12AU7
can eventually be employed as a cathode
follower, requiring only a coupling eapaci-
tor and three resistors to be added to the
circuit, The eathode follower would be in-
serted between V2 and V3, and a jack in-
tended for feeding a tape recorder would
he conneeted to the output of the new
stage.

In terms of performanee, the only eriti-
cism that can be directed at the EA-2 is
its modest signal-to-noise ratio. On high
level inputs the reviewer measured 60 db
noise and hum bhelow 12 watts output at
1000 eps. On magnetie 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
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can be heard within a few feet of a speaker
of average efficieney. This originates in the
power anmplifier seetion (V3, V4, V5) and
is likely due to inadequate filtering of the
B+ supply for the output tubes. In a quiet
listening  room and when the program
source contaius little noise, the hiun might
he bothersome to a listener sitting close to
the speaker. We tried adding a 30-ohm re-
sistor hetween the reetifier eathode and the
B+ lead of the output transformer, by-
passing this point to ground with a 40 uf
cleetrolvtic eapaeitor for the additional
filtering and increased the signal-to-noise
ratio by abeut 11 db,

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

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
truck has at least one other adjacent to it
that runs in the opposite direetion. (I
might be wrong but at this point I gather
this is the case.)

Cross-talk simply must have been re-
duced to aceeptable limits—or RCA is
sticking its neck out. So is Ampex. The
basie four-track system used hy RCA is the
same as that recently announced by Am-
pex. Maybe you distrust one or the other
of these eoncerns; I doubt if you will feel
like distrusting both of them on this mat-
ter. However—we shall see. If eross-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
T heard no cross talk at all when the stereo
tape was played from two of the four
tracks. I 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 econtain. T 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 un-
like one of those “flat 50" metal cigarette
cases in general shape. Tts packing box is
like those for present tapes but smaller,
oblong instead of square.

The long side of the eartridge is hori-
zontal in the playing position; the tape
runs along the lower edge, past a series of
five inset slots in the eartridge Lody. 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 under 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—hut
here the tape, reels, and holder all come
out in a piece, Simple.

The eartridge itself is of the utmost
simplicity—the two halves are almost
identical plastic sections that fit together.
The simple spring-loaded hrake mechanism
is about all there is in addition, plus the
two hubs, loose in their cut-out holes and
two shects of cellophane-like material.
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IMPECCABLY
STYLED

/

oubadour

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-15LH TROUBADOUR ENCLOSURE
Provides unustally well balanced reproduc-
tion of all frequencies. Integration ol direct
wooler radiation with rear horn loading
enhances low frequeticy response. Optimum
projection of mid and high frequencies
closer to ear level is accomplished by the
subtly angled balile board, which also min-
imizes rellections within the compression
chamber. Flexible baiffe board ofters the
added advantages ol PeSek. — University's
Progressive Speaker Expansion — the casy
on-the-budget plan that allows vou to de-
velop vour choice of multi-speaker systems
at your own pace, and protedts your oviginal
speakers from ever becoming obsolete. The
Troubadour is custon-built by master crafts-
men—with fine-furnitnte hmishes—lor those
who appreciate fine cabinetry.

§-12 TROUBADOUR SYSTEM

Now, the outstanding tonal vange and qual-
ity of the renowned “Master™ system is
available as a lowboy. This descrvedly pop-
ular 3-way multi-speaker system hoasts the
incompa 15W Fheatre Wooler for
rich, clean bass; the new H-600/7T-30 for
balanced mid-range; and HF-206 Hyper-
sonic T'weeter for flawless reproduction of
treble Irequencies to inaudibitity. "'Fhe N-3
Acoustic Baton netwotk provides crossovers
at 700 and 5000 cps, with "plcscncc" and
“brilliance” controls to give you fingertip
1d over room acoustics and progrant
material variations. The 5-12 casily handles
up 1o 50 watts, yet is so cfficient that even
it driven by a modest H watt amplifier, it
produccs the richly satis{ying, full volumed
tone your musical taste demands.

P
T HF-206

HEY
) %

c-13wW - H-600/ T-30 N-3

EN-15LH ENCLOSURE — 29” h, 34" w, 19” d. Adapter for 12" speaker supplied. User net: Mahogany — $139.50,

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

MW@ sounds bellor
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...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 80¢; smaller than other sysiems of
comparable standads. With a good amplifier de-
livering from 20 cleian wats upwards—and an
ultia linear response system—you'll revel in really
balanced, distortion-free rqnmlucliuu with clean,
true bass notes so low that you'lt feel as well as
hear them . . . to highs beyond andibility, (Of-
ten promised, but so seldom futfilled in other
small systems.) Latest production has new “'pro-
gram distortion™ filter switch to correct for in-
ferior radio proglams, worn tecords, or tapes, etc,
Available in highboy and lowboy models, in 157
Joway and F27 2-way systems . .. for every possible
arrangement . ., built-in, beokshelf, corner.

NEW! DEBONAIRE SYSTEMS AND ENCLOSURE
Another achievement in versatility. The DEBO-
NAIRE ENCLOSUKE is the smallest lowboy (only 273"
wide) for 2- or 3-way systems using 12” or 15"
speakers. This space-saver cmploys the phase in-
version principle to augment low frequency re-
sponse, mtegrating direct radiation principles to
accommaodate a wide variety of extended range
speakers. Ideal for PeS-E. Designed to complement
both traditional and modern decor. Available
also as 1wo complete systems: Model 8-3 compuis-
ing the ontstanding components of the 3-way 12
SENIOR system ... Model $-4, a 3-element 157 sys-
tem, complete with balunce control.

TINY MITE SYSTEM AND ENCLOSURE
Moderately priced diminutive 3-way speaker com-
bination . . . a veritable powerhouse of acoustic
energy. Magnificent performance from an enclo-
sure only 2114”7 x 152" x 122"t And so cficient,
a clean B-10 watt amplifier is more than adequate.
Use in corner, against wall, cven unpside down
near the ceiling. Available as enclosure, finished
or unfinished, lor use with any University 8” or
12 extended range speaker.

COMPANIONETTE 2-WAY SYSTEM

Kdeal for bookshelf use or as an extension speaker.
Emplovs “distiibuted port” phase inversion prin-
ciple for ellent bass veproduction. Especially
suited in puirs for sterco system when space and
budget are ety vestricted. Can be used with
wrought iron leg ailable at wmost stores, for
comversion 1o atuactive floor model.

For complete descriptions and specifications on
these and other fine University speaker systems
and enclosures—and for the conplete P+S+E story,
write Desk R-5, University Loudspeakers, Inc.,
80 So. Kensico Ave., White Plains, N. Y.

33


www.americanradiohistory.com

Reel size? Ah—what a neat trick! There
aren’t any reel Hanges (the cartridge holds
the rolt of tape in place) and so the two
tape rolls can be placed close together. As
one grows larger, the other diminishes,
getting out of the way, This allows .:l.l“l‘l:l'
tively hirge roll of tape in a surprisingly
small space,

It's « brilliant, utterly simple idea, real
Columbus-and-the-egg stuff, and it excites
my decpest  admiration, 1 enjoy seeing
things used for the first time that are se
obvious that you can’t helieve they are
truly innovations. This is one of them, for
me anyhow, There hasn't been any appli-
eation of the idea hefore now, at least in
the hi-fi field. (1 suppose this sort of tape
reeling has heen used in plenty of other
applications—probably in 2 Sputnik or
Explorer or two.) o

Cartridge drive? Alas, 1 was so fasci-
nated by the whole gadget that T forgot
to notice how the tape transport :1(411:1!1_\'
worked—execept that it starts almost in-
stantly when the eartridge 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 turn,

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 adjaeent slot—
two heads for the automatic reversing 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 eourse, are double
stacked, of the new type that operates on
two of the four tracks, staggered hori-
zontally.,

Ko it goes, as to detail. There's plenty
more—but soon after this appears, vou'll
bhe ahble to get one for yourself, if you
haven't already. (The eartridges were sup-
posedly issued in June, but the machines
on whieh they play weren’t due until the
end of this month, as of publieation time.)

Players availakle? A slight finaneial
snag lere; RCA’s semi-automatic (hand
turnover) stereo tape recorder-player will
sell for just under $300, which ain’t hay.
The automatic (self-reversing) model will
be around $450, You can buy the eartridges
cheap but you ean’t play ‘em so cheaply
—now,

However, RCA has given the spees for
the whole system to the industry, in to-
day’s usual fashion, There is some reason
to think that a wide variety of tape play-
ing and recording equipment for the new
eartridge will svon be on the way. RCA
says it has no plans for a tape deck. But
other companies are supposed to be \\'or.k-
ing on that, I expeet that by fall there will
be a good beginning in this direction, as-
suming that the eartridge looks good to
all of us. It looks good to me, right now,

As of a first inspection, I sce no reason
why the new tape player should be any
more expensive than a roughly eomparable
standard machine, The hasie mechanisms
for the drive are pretty mueh the same—
fast speed each 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
thaun a simple switch. The whole thing is
really extraordinarily simple; that's why
it appeals to me. It seems to he extra-
ordinarily foolproof teo, in simple and in-
genious ways: that also appeals to me aud
will to you,
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Compatibility? RUA has struck firmly
towurds a construetive amd healthy ineom-
patibility. The new cartridge plays on its
own special machine, and that s that.
There really wasn't muel use trving for a
compromise, The heads are different, the
tracks are different, the entire geometry
was necessarily different if the system was
to take full advantage of cartridge op-
eration and of four-track recording, This,
it seerus to me, was hoth inevitable aud
reasonable. We have here what is usually
called o 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 1 get it struight.) This is my
present information, anyvhow, as of our
usual ahewad-of-time publication date,

I suppose some ingenious soul will soon
devise o marketable two-way machine, to
play both the eartridged tape and the con-
ventional reels—two-tracked at 7% ips and
four-tracked, inter-leaved, at 3% ips—hut
this will hardly make for true compati-
bility, It’]l be a neeessary makeshift, like
the turnover eartridge and the 45 rpn-
removable center spindle,

The editor suggests that the construetion
won't he 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 down on the wmachine, wherens
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 direetion
from at present; this would bring the
coated side down, Tooks 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. T ean imagine the trieky
arrangement wherehy the eartridged tape
would hit only the heads it requires, while
the nranual tape would be threaded to cou-
tact one or more different heads. Not too
complieated.

There would have to he a double drive.
The two spindles for the cartridge would
be elose together in the center and retraet-
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 eartridge space
in the middle in order to get them as close
together as possible (nateh, 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 interesting to see what is forth-
coming when the tape machine makers have
finally had a chanee to eateh their breath,

Incompatibility, you see, is an cessential
part of this ridieally new system and it
might jnst as well be faced up to, for the
timie being. A disadvantage—an agony for
many who have standard tapes they want
to play. RCA has had to close its eorporate
exes to the woes of the good people who
have been buying all those RCA two-track
stereo tapes, at the fabnlous high prices,
these last few vears. The old tapes will
be supplied, incidentally, “as long as there's
a demand,” says RCA. That  probahly
means not for long. Demand, at the price,
is likely to fall off pretty fast now.

Specifications? The hig missing fuactor,
as of the time I am writing, is the body of
speeifieations that wonld give us a concrete
clue to the elaimed performance of this
cartridge tape system, The Ampex an-
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nouncewent of four-track tape, somewhat
carlier, also aveided direct specifications,
But the clear implication, from both Am-
pex awd 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 inferior sound 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 hecu
launched in the present foruw. It sounded
good, as I say, on my first hearing—very
good,

The necessary improvements, moreover,
were in the eards, in line with the constant
hettering of tape equipment over the years
and espeeially in conneetion with the fabu-
lously rapid development of tape in the
seience ficlds, in computer work, telemeter-
ing, missiles and a million and ene other
industrial uses. Though I'm not exactly
up on the details of all of this, I am very
much of the hmpression that a four-track
home tape of hi-fi quality, equivalent to
the souml of the best two-track 7Y% ips
tape in the past, is just the sort of thing
we should bhe getting, about now, 1 fully
expeet to find, on closer listening, that the
RCA tape is just that, Again—it has to
be. Ro has the Ampex tape, the sae four-
track system,

Are there bugs? Not yet in publie—hut
you can bhet 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
ity sonic wings. 1 do hope you can remem-
ber hack ten years to the LP and its first
days. If all the prophets of doom that
condemned the LI> had been right, we
wouldn't have 20,000 LP records in the
current LP catalogue,

Tt looks to me as though there were in-
deed room for a few bugs in this eartridge
system—nbut I suspect 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 eart-
ridge tape probably won’t pull loose from
its hubs at the end of a run, nor is the
tape likely to suarl easily. 1t’s well pro-
teeted and the machinery ought to work,

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

Yes, there'll probably be a mechanieal
crick-up or two, here and there, Aunt Min-
nie, my favorite character, will doubtless
manage to manhandle her new eartridge
so that the tape gets caught in the erack
between the two halves of the container
and tears itself to picces—or something of
cquivalent nature. At least one of those
nice hubs is going to let go its tape at the
end of the playing, just as the 35-mm
camera film eartridge lets go at the end,
onee in a blue moon. I will refuse to bhe
stampeded into acute disapproval by these
happenings unless they point to a definite
aml decp-seated difficulty, whieh isn't likely
to be the ease, 1'd guess. You'd be wise to
feel the same way,

Competition? That's the hig point. The
tape eartridge isn’t even going to bhother to

(Continned on page 58)
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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 ix one of the new Angel series, “Grent
Recordings of the Century,” and it's a most
Interesting record. faithfully restored with.
out sound-tampering of any kind. It reveuls
Prokefieffl  (mmy castomary  spelling) in  his
early mwiddle age as xtill o whirlwind. high-

charge, bhatl-of-fire  pianist  of  tremendous
power and steely ruggedness, It's odd that
this side of his character—whleh  appears

musically in many early works and some later
ones——ix so contrasted to the more familiar
aspect. hix sweet, human, warm nnture, ex-
pressed in the famous Iyrictsm that has en-
deatred hime to a world popular audience,

Here, after all, he was barely ont of the
neisy Twenties, as he played the eoncerto:
his Inter and more Romantieally inelined
music was Inrgely ahead of him, alwnys ex-
cepting the extraordinary little *“(lassicat’
Symphony. The solo piane works, too, on the
reverse, are  from hix  early and  prollfic
French-influeneed pinne period, by turns fierce
and coy. neatly dissonant and diabolically
clever, It ix eat-like musie and faselnating in
hix fluent playlng.

The Concerto offers some points of teeh
nical interest in the reeording, too. It ix,
first. a fine exnmple of the early pre-close-up
style of solo microphoning with orchestra.
Youw'll be surprised to hear I'rokofieff so far
away, at a distance down on the stage along
with the orchestra-—which sometimes drowns
him ouf. This was, of course, no more than
a literal representation of the coneert hall
somul—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 voluine, is better
for the music itselfl in termxs of the unique
recorded medinm.

The record is also interesting for its typi
catly dry, deadish ncoustics——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
artificinl.  woukl have seemed monstrously
exaggerated to the phonograph ears of 1932,
The pure art of recorded sound has movel
a long way since 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 though

our recordings really sounded like it! They
don’t, and they shouldn’t.

Gounod: Symphony #2.

Bizet: Jeux d’Enfants. Lamoureux Orch.,

Markevitch, Decca DL 9982
This ix a charmer. If yon've ever run into

the now famitiar little Symphony in C of

* 7807.’:'01 nwich St., New York 14, N. Y.
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Bizet, written when he wax about 18, you'll
Jump for thix hitherto unknown companjon-
piece by Gounod, composed in the very same
3, though Gounad was older, in his late
thirties. 1t's interesting that beoth Rizet (Car-
men) ad Gonnod (Faust) are famons Freneh
opera composers- -these symphonies were in
hoth eases temporry side-excursions into a
field of music that was highty unpopular In
France at the time,

This symphony is very mueh in the style
nf the Bizet, an effervescenrt Freneh mixture
of well-chosen German influences——Iadyn-like
in texture. with a tittle Schnbert, a Mendels
sohnian zing and a strong whiff of Schumann,

The first movement, particularly, is clearty
remliniseent  (in a lighthearted way) of the
Schumann “Rhenish™  Symphony  of 2 few

years earlier—it's in the xame key and has
the same triple-time synenpations,

This isx n better developed symphony than
the Bizet. though just as tunefnt, and it is a
mere important work. The aforementioned
first movement is a blg piece. first rank ; the
rext is of somewhat lesser calibre though fine
for easy listening., The Lammurenx-Markeviteh

performance is a marvel of tlghtness and
dizeipline,
Bizet's little children’s suite, written in

Inter years, makex a pleasant LP companion
work.

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

It was Saint-8aiins who claimed that he
composed mugic as easily as a fruit tree bears
frult:  Darius  Milhand, French  composer
turned Callfornian, is surely the modern edi-
tion of okl Saint-8aéns. He ix famous for
turning out music at the drop of a hat, for
any ohll practical purpose. Like Villa-Lobos,
he s especially interested in popular and
student music, to be performed by “the peo-
ple”— by them and for them.

These two little chamber orchestra snltes
were commissioned, for use by trained musice
students nus working materinl hut also for
popular listening. They fill the bill neatly.
The style ix typleatlly good humored, acid
Milhawd, full of tuneful ittle ditties, har-
monized  with  vielent  dixsonance yeot ax
straightforward asx Yankee Doodle.

You'll find plenty of Ineal influence here,
superimposed on the Freneh  Milhand- the
movies are in every page of the music (the
sort of music nsed for filmed shorts, travel
ngues, humorons bits, animationsi, And there
are neat qonehes of Ameri a, int 1ing bits
of pseido-Bernstein, snggestions of topland
no doubt abont i, Milhawd 1 omnivorous
Ustener and everything he e comes right
back ont again in Lis own musieal mixture,

The Globetrotter Suoite. ench movement a
conntry (but oh-sn-different from the mood
music travelogues in vogne of late) is some-
what on the b twangy side, a sort of
modern version of the musical equivalent of
the sack and the trapeze. (Milhawd never
can quite get away from the lure of the
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Twenties, when he first heeante famous.) The
Juys of Life, homage to a 8et of Watteau pie-
fures, is very casnatly of an 18&th century
moed, with tweaky, twangy little niinuets,
pastorales. Mursettes; less brass and percus-
sion iu this one, a smoother blend.

1 suspect that this record will grow on you
subtly, if you aequire it. There's not a thing
speetaentar in i, bnt the intimmate, almost
conversationnt tone of the instruments, the
modest cliarity of the sound and the skill
with whieh it is so good humoredly put to-
gether ave likely to intrigue your ear. Use it
as background musle—yon’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 recording of
a private athinn of little arias and songs
copied out In 1835 for a French lady friend
by none other than the great Rosslni himself.
The only trouble ix that. at least as sung
here, the llttte tidbits are pretty dull, in the
main, I got bored after about three of theni.

Yon ean’t expeet a list of popular tunes of

1835 to make any overwhelming appeal to us
today anyway ; but Suzanne Danco's relatively
il and overflorid singing doesn’'t help a

bit. She seemx to he one of those who do
splendidly in big pleces, are lost in the little
ones. She works hard, but these sound mostly
very tired. Maybe that's the way she felt
abont 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

I you'll look closely, yon may be sur-
prisel. The pianist in this recording is a
good illustration of the model recording engi
neer of the fitnre—for he's the David Han-
cock whoe is atse well known as one of the
best engineers in the recording business. This
is his triple-threat deal--he also writes the
printed notes on the bnek of the athum. He
stirted as a pianist GJoillamh and now iy
haek at his old tricks, officially.

The performance of the Freneh music isn't
perfect. it it hax what plenty of recordings
do ant have— excitement. esxrnestness, and
intensity of expression. I fouml it thoroughly
enjuyable, thongh both Franck and DNebussy
can take more polish, a more suave exterior
over the inner turmeil. The recording itself,
necdless to say, is exeellent. The engineer:
David Haneock, e also cut the LI* 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
compelting opera albums for a snitably leis-
urely evening : they aren’t made for sampling
nor for any sort of qulckic review, but that's
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what is in eorder at the moment, perforee,
Pve waited too long already.

This is a steange, wild opera, coming soon
after the familine early  Strauss  operias
Salome, Elektra, Rosenkavalier- - but only the
flest of o long string that continued into the
Inte Thirties, The theme is a sort of pagan
legewel, vull of magice, symbolisi, amld not a
little horror, demdly serious: it mainly con
cerns o spirit woman who becomes mortal,
wedibad to a0 wild hnnter-king @ she is without
a shadow and must at all coxts regain one.
There is an elaborate plot to acyquire the
shadow of a lowly peasaut woman . . . the
tale aml it syibollsm i= oo complex to go
into. It the musie is powerfully sweeping,
amd beantifully perfhemed here, even if It is
dreadfully long.

If your'll gear yourself to Wagnerian proe
portions, scttle down with the libretto and
follow 1he opera closely, you'll he heavily
rewnrded for your pains. Ht's a big, potent
Inte-German opera, Chlefl golos : Goltz, Ryanek,
Ilangen, Schoettler, 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
Centary” Angels, and this qualifies in a num
ber of w . It you have any yen at all for
lovely singing of German  song, you'tl he
thritled by this great lady. singing mostly back
in her prime— thaugh she did net fade nor
grow coarse and inaccurate in her later years,
The veice is exqulsitely high and brilliant,
the expression is of a sort that is now just
plain outdated ; vobody can do it today
mobonly  conld  ger away with it, with the
slides amd swoops, the chest tones, But here,
in the perspective of recorded history, it is
beautifuol,

Two things are remarkable in the record
ings themselves, There is  relatively  slight
improvement in tone quality over the long
streteh of T8-rpm recording, right up through
the emnd of World War 11 (the last dises
made, ne doubt, on leftover pre-war equip
ment, reactivatedy, Bnt one recording, made
in the summer of B35, is abont as tine a
Job of voiee recording as B hope to hear, guite
distortlonless aml with a surprisingly  wile
tonal range, plenty to hring out atl the sihl
lants of the xpeech, The later records-—11
years hater-—really 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-
prianoe voeice ig becomlng one of the most re
spected  nnd  exprossive  For German lieder
singing today, Rhe has a falulous sense of
muxical pitell and for shades of harmony
she stngs trine’ to an nstonishing  degree
and it is g pleasure to listen to her for that
reason alone. She ix also o 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 Elizabeth Schumann, whose prime
wits aroumnd 19200 and it is interesting to
conmtpare them directly, Selunnann is the larger
dramatist, the bigger power. But Seefried has
developed her own medern way of presenta
tion, minus the now ansuitable  slides and
swoops of tene, making use of the close-np,
intimate quality ylhiat has come to s with 1he
microphone—just as today’s ovators tend to
speak in lighter tones instead of oratinz at
the top of their volces, as of ol

These are both superh records. Seefrled’s
Mozart is omistandingly beantitnl - her light,
&ecurate, trne veice s ddeal for him. But,
surplsingly, she also sings Sehumann’s sons
ahout o woeman's love and Life with a poign
ant  truthfulness wof  expression rare  today,
And ax for Wolf, with his extremely tricky
and dditicult harmonic changes  in almoest
every measure of his songs, there is no one
today whe understands them and sings them
hetter, Child's play, for this intelligent veive,
though many a singer Hounders high and dry
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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 comventional 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, tha 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 reach its
elastic limit as do mechanical springs, the AR-1 has cfeated new industry
standards in the law-listortion 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 referencé stsadards, as test instruments
for acoustical laborataries, and as monitors in recording and broadcast studios.
Their most important applicatian, however, has been in the natural
reproduction of music for the home.

The AR-1 and AR-2, two-way speaker systems complete with enclosures,
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 Walf pullx I tightning-fast Jumps of
key!

The Goethe songs. to texts by the German
poet nnd novelist, are by illugtrions  ecom
pesers ol Mozart,  Beethoven Nehnbert,
Wolf, Sehinmann. A far ¢ry from the dreary
collections of songs (o Nhakespeare that we
acearionally hear: Shakespeare has had nota
bl bad Inek with his musical collnborators

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

A strange deamatic pieee, this, soul highiy
Interesting toa. The text ix tuken from the
long poem by Byron. of the same name
{Schumann, b suppose, set it in German : it
is here used in its original English form)
The work ix cast for a group of speaking
actors and a backgronml chorns with zZroups
of solos, Fhe actors speak a nst aim
continnons mosic for orchestra an early ex
ample of the now-common  deviee of back
gronnd  mnsic for  dramatic spoken  texts
though here, of course. with no microphone
to lend its powertnl ail. (There was a good
deal of sneh drama in the early 1ML cen
tury, ineclnding. for  example,  Recthoven's
“Egmont™ and a number of speken passages
against musie in his opera “Fideljo.")

The ever-present and indefinable malaigse of
Manfred, who is tortured by consuming gnih
and yet eannot die. thongh he invokes all
sorts of dreadfnl magic spirits to abselve
fim in vain, s one of those typical oarly
Romtinntic expresstons that are go familiar to
us in varions mnsical dramas, In Berlioz, the
doleful poet who dreams Jurid dreams in the
“Fantastie Symphoty™: the  jnvecation of
drexdful spirits and the casting of the magic
bullets in Weber's  “Der Freisehiitzz™: the
eternally (Hsmal feelings of Rehnbert's restloss
tovers and wanderers in his beautitul songs

these vaparons and ilbdetined  ontponrings
of digembodied grief are the essence of early
Romanticism. ‘Phe  fogginess «f  them. the
ntterly insubstantial “motivation,” grief for
grief ke, is the great preocenpation, along
with the magic and the ocenlt invokings,

So ft ix in cMaufred.” In eold English
print, the Byron peetry is all but nnreadable
for most of ns. But when it is ser to o msi
enl drama Jike this, it siwddenly comes to life

thongh the “plot™” is as meaningless as evor
in literal terms, Oddly, we are able to sense,
throngh tmnsic, what is hopelessiy unintelligi
ble to us in non-mupsieal form. BCs the same
with many an opera with its preposterous
story !

‘I'he spenking voices are excellent here. with
Jirst the right amonnt of «ld fashioned ora
tory, not a hit overdone nor anticlimatie
The SXehnmann overture is familiar already ;
the rest, the econstant bhackgromul musie, is
tantatizingly fragmentary, very lovely hnt all
hut fnindible, Too maireh mike technigne, mak
ing the speaking voives londer than Sehn
mann had envisioned, 1 wonld say.

American Anthology, Vol. 1. K. Brock,
tenor, Jomes Peose, bor., Concord Phil-
hermoniom Korn. Concord 3007

dust ocanght np with this one, issned st
all, ' a1 new histary of Ameriean musie
in the aetual sonnd, and quite faseinating.,
There hasn’t been aunything like it sinee the
famons okl T8rpm allmin by the Fastman
Rochester Symphony  with Hansan, pre-war,
that paraded out gome of these same donghty
Ameriean musical warriors,

The  atbum  starts rather aninterestingly
with  Franeis  flopkinsen  aml  a  typically

rankee I8 sntnry toast to Washington
Nort ol corr hen it plunges into American
musical Romanticism aml we're off with a
roand a sob. A Deathh Song for an Indian
vief by Gram precedes o really remnrkably
effeerive large-seale  symphonic overtnr hy
anr  pioneer  symphonic  cemposer,  Willian
Henry Fryo whose name has bern heard more
than his m FopuHs ont all the stops
the subject of Macheth

Then cemtes a0 rare orchestral work by the
exectlent Lamix Gottsehalk, an overture by
Paine, whose mmne ks sl paintolly attmehed
to Harvard's musie department building
Paine Hall, MacDowell, Clunlwick, and Yile
Tormio Foop onte the serne amid
Romanticism tnens towands o lustily Amer
iean impressionism. with Griffes and adl

the latter a dead bheat for Imkas and the
Roreerer’'s Apprentice

No dloubt the Concorndt Phitharmonia is a
trade name for a Enrepean orchestra, prob
ably the Hamburg 'hilharmonia @ alas. Amer
ienn nrchestras cost too mneh for this kind
ol recording, But Richard Korn s a0 good
conduetor and the Germans () sonnd quite
American, especially sinee most of the mnsivc
is wholeheartedly Germanie in style, ns was
everything in Nineteenth Century Ameriea !
A fine album, and there’s evidently more tn
come,

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

only a brief note to si thix rather
huge project, now  being volinie  hy
volume. The Congress is of British, Ameri 1
and Canadian organists of  traditionat per
sasion—there st a Barogue tweet to b
heard anywhere on these very  proper atid
disereet British organs, You'll eall some of it
downright stffy, b 1 fonned that, within the
solmewhat  conservarive east of the whaole
there are interesting differences in approaeh,
I enjoxred Vol 20 all 've played so far four
ling sides, at thatt for the contrast between

solid British organist amd a very aecom
American player. organist at bath a
terian chureh and o Nynagogne  in
Yurk

A odit feature (for the moment) of sig
niticanee to enginerrs is that this series has
been eut laterally—non-stereo— with the West
TeX 30 4G/45 entter. s the first example
that I've seen of th usage aml showhl go
away o prove that a stereo entter ean, in
decily e nsed to make standard Jateral ma
ters. Interesting. If yoir w to test gqualiry
get yonrsell one of these, (Kach volume has
1wo recordsa

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

This isn't as far-fetehed as it may sonnd

Bach «n the harmonica is quite something,
1Us only o pleasant coineidenee that the har
monic player's name tits into the pictire,

There are two sonatas an this reecord, orig
inally for fute and harpsichord. I'm sorry
that a piane is nsed @ aldly enough, its sonnd
is further from Bach than that of the har
monjea, which is traly a2 mounth  “erszan,
equivalent mure or less to one of the bright
recd stops on the sort of organ that was
Baecl's own special instriment, Asiide from a
few mmpy places, the harmoniea sonnd here
is god for Bach and Mr. Sebastian's playing
i= =eugible and musieally intelligent

This harmoeni is a large chromatiec in
strioment it v all the half-rones) and
sonme of jts Jow notes are of a mwost nnusaal
titmbre, Pocket harmonicas ean’t toueh then

K

AUDIO ETC

(from page 3§

compete with its sterco tape predecessor,
the standard stereo reel. Tt will vutprice it
s0 campletely (onee you have the playing
machin that there won't he any com
petition,

Lven at the heginning, the most expen
sive stereo eartridge costs only a hit mor
than the cheapest  standand sterco tape,

WWW. ammerdseasadioRhistery.com

The price will vary by length, as with pres
ent tape, but the tull hour of RCA stereo
will cost only $9 to hegin with and coul
easily come down later and elsewhere, with
sieeess aml mass production, The shortest
tapes will run around 5, the blank eart
ridges, it 'in right, somewhere near §3.50,
You can check these prices for vourself.
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T hours 1 P TR 3 $3.50

1i-fi! Pretty good s—fizzle ile 1 t et
( d pe, ¢ he ot M it 1 ud. Mayhe its )
with st d . S fo
. oy | [ CA TALOGS
eomparisons aren’t exae ut the tape way vou ! at i ;
Juivalen $6 dise st gl 3 i is that, first, soun lit l
erayge ¥ e " i n 1 t fey are gomg \ /
v . 1 ] 1 te ) . for i, < in
A, I rst : b ot ; Here are the new Viking catalogs. presenting
time. tl \ yt 18 eartridge ¢ s 1 America’s outstanding proven line of tape system
"'I'i LTI TGO EAN 1 ter t 4 v o L components. The new catalogs feature three full
e k f v YT e U fidelity tape decks with a complete selection of
"t « A} € pt e matched components:
1 C it o 1 t »
thr t. It 1 h
15t n ) ] ¥ be
the middle. Aned the tape neeh noas pushbuatton too.
i 1l . siy 0 B ou that
se—though this n € L t witl lumn a g man E \UDIO
188 luetion ETC, Mare 955 evor t entin
13 1 higge o on 1 1stic 1 18 h of com e
1nt ) ven t r ¢ m ine at, .\ Wy = 5
! 1 1 ti T w" er- j h L le I he lo WORLDE AMOST USED
Ty ¥ s . D tively esim g g i TAPE TRANSPORT
1 Or N0 1t en 1 tinued nd t} t
or | 1 | | 1 eries el This is the tape deck used in more fine high-
14 "L" ! (poss s t c 1t hor A i A fidelity music systems than any other tape deck
¢ t i t i n 0
| ( el i rtl d \ngre response has b e in the world. Monaural, stereophonic, erase/
1, MEHIELECS D 18 new tu ¢ " line to record or playback only, the 75 meets every need
s Wy | s o4 A < ': g ] s . — at a “home recorder” pricel!
ge pl ¢ P it for ]
¢ ( p . N I 1 ecord )
[ and into bo—the tvpes used hy a 12- or 15-t1 eps tone a )
t a 1 is. this s ul the s lard 3 i e S
I 1 I r o the 8 ) es, f i
e S VIKING
wh houn y h urther progress v vitahle, o
1 8 t 1 1z, Now T
¢ le t he so astic re-de it | ft 3 1k - o
ing and oling 1 e re even o 7! " 1 1
itl iy of ent loubters, Now ! telv CONIPLETELY
3 ) 1) IC C . S t ne v 8 e ”EM/'/
that gl ¢ ts effect ug fi
t >
ne A D = ° A superb new concept in tape deck performance.
that ¢ thing r J The all new Viking 85 offers Viking's famed belt
o VRSO o e o i ng drive with two motors and rotary speed selector.
'7”, _ ﬂ‘ that :l 1 . g doubt 1 ST Simple rotary control offers fast forward. fast
r, that 1 i ubles? rewind and pause/edit operation. Room for five
S0 d tl wresent] liar 3 you see. is toc h « heads.
1) ) I 1 RO 1y o
SO/ 1 2 that tav( )0 4 | suspect that in the
T€ still rou 1d ‘round, that the t me clarifieations. the san
bnttons still the tape go for T | to the same S.
| hack slow, that vou ean Goc sonnd, exeellent sounid, witl h
e aet at the self in quiek « f ) of irements. VI KI NG
tese things wer erly envi v an still buy old-f v
hive J t ons to t k. fast- st £ vou w
1 Yo get ‘¢ it
tl ] VO I v 7H
that t P83 rist rst v u can &
ions a il 1 30 FPROFESSIONVAL
T S il 0
"’\ ne '[ : s - et v i o Completely professional in every respect! This
0 1) Vi (4] 8. WwWill Vil 1 v
Y e the RCA e: dge will the \ \ | N p: finest of Viking tape decks. new in this year's

line. offers dual speed professional transport for

10%2-inch reeis. 3 motors, hysteresis capstan drive.

RC l m,[)R Easily the outstanding new tape deck in the pro-
i
RECORDED Yams essional class. X
-

1l
o
-— g B — WRITE FOR YOUR CATALOG NOW!!

Viking’s Customer Sery
ic epartment for Iree helr
in integrating Viking com

with your musu

’ rodu at your regula=

y hiqhﬁdohty distributor.
AN e % -m
L !-;.t ng o
- — . : ’ MINNEAPOLIS

9600 Aldrich Avenue South
Minneapofis 20,” Minnesota
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FIDELITY
STEREODISC

the first new

long-play
Stereophonic
Phonograph
Record!!

each 12 inch
STEREODISC
$4.95

Other releases:
AFSD :

MALLET MAGIC — =
ArsD 1825(AL HIRT...... M5
BULLRING vol. 4
AFSD 1835

GIANT WURLITZER
Vol. 5 AFSD 1844
BAG PIPES AND DRUMS
AFSD 1857

AUDIO FIDELITY RECORDS

770 11th AVE, N. Y. 19. N. Y.  AFSD 1877
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amtl

CHARLES A.

Electro-Voice Stereo Demonstration
Record ABC-Paramount EVD

Stereo Demonstration Record
Hallmark HLP310

With the entry of eral new companies
into the field in May, and the issuance by
Audio Fidelity of its second set of four re-
leases, the trickle of stereo dises swelled
into o thriving spring freshet. Contempo
rary annonneced a total of six, inelulding
one classienl item and its perennial best-
selling jazz version of "My Fair Lady.”
Urania  scheduled  five, headed  with two
ballets by the Landon Philharmonie Or
chestra, and Cook Lahoratories was ready
to make its debut.

In addition was the revelation of Rudy
Van Gelder of wmaterial mastered tor Elek
tra, Savoy, Vox, and Boston by use of o
newly designed stereo cutting head, Said
to be a refinement of the 45/45 prineiple,
it was engineered and construeted by Rein
Narma of Fuirchilid at Van Gelder's moti
vation, Among its features is an hnproved
and more direet linkage hetween styhis and
coils, and test pressings show o high tevel
of recovery from the tupes. It will be manu.
tactured by Fairchild, To prepare for the
all market, the majors witl begin building
catalogs this summer, making that season
one of nnusnal aetivity for sonnd faneiers
and adding to the burdeus of reviewers.

Two companies have simplified this prob-
fem by issuing demonstration dises. In a
joint promotion in conncetion with the
Eleetro-Voice line of loudspeakers, furni-
ture enclosures and new sterco cartridges,
ARBC-Paramount has placed excerpts from
its six initial releases on a 10-ineh dise, To
introduee a new label and a grand total of
eleven popular and six elassieal atbums,
Hallmark has assembled a sampler of the
normal 12-inch size. Though they eannot
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 prospec-
tive buyer.

I am able to give an acconnt of a eriti-
cal step in their mannfacture, however, due
to the coincidenee that the same firm han-
dled both at this point. All the stereo mas
ters were ent at Oblmstel Sound Studios,
Ine, under the direction of Lewis (. Whit-
tier, chief of engincering, who said in a
brief outline of some of the new techuiques
involved in the process, “Our primary effort
was direeted at inercasing the level on eaeh
channel. T feel this is mmost important when
the stereo dise reaches o mass market where
it will be played on all grades of equip-
ment, The first releases needed the high
wain of good high fidelity components.

* 732 The Parkway, Mamaroneel:;, N Y,
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olll that.

ROBERTSON*

[T R

"Two matehing cutting amplifiers of 300
watts were redesigned to allow a monaural
recovery from both tracks comparable to
the level of most LPs. This mueh gain may
not he neeessary in stereo playback, but it
should not be underestimated as a faetor
in the reaction of the public to the new
dises. Tests show them to measure 6 db
ahove the first releases.”

As to another area oceupying much of his
attention, Whittier wonld commit himself
only so far. On the delieate subject of com-
patibility, he saiid, “If the choice were mine,
I must admit T would rather eoncentrate
on the hest stereo possible, but T am not
a record salesman. Their reports on publice
acceptance are going to carry great weight,
It ix not a matter to he settled in a few
months, Until it is, we are working toward
greater eompatibility,

“Iu thig respeet, we have developed a
unigne system of variable depth eontrol, It
is designed to control the two channels
effeetively and to contribute to eompati-
Lility, It is not to be confused with the
system demonstrated by Columbia, as the
prineiple is not the same, We are now do-
ing stereo dates for several companies in
our stwdios, There may be some surprises
when they are released, but I'm afiaid you
must wait until then to see what they are.

“Our investient in o Westrex eutter has
also brought us mastering assignments
from Urania. Cook, Atlantie, and Rondo,
i new label. None of the present reeord-
ings was made in our studios, and we did
not aster them in the monaural versions,
Creed Taylor of ABC-Paramount, along
with Jack Hadin of Hallmark, gave us
every cooperation, By now there is no news
in the taet that the problems of sterco on
dizes are different, in matters of separa-
tion of instruments and fading, from those
of stereo on tape, Everyone is learning dur-
ing this period aml some companies are
finlling a number of their tapes are not
suitable for stereo dises. In entting a mas-
ter, we must consider each type individu-
a2ly to determine how hest to handle it.
Our work will be a lot easier when pro-
cedures are more standardized.”

The studios oecupy two tloors of the
Elizabeth Arden building at 1 E. 54th
Street. Founded in 1955 by IHenry €. Olm-
sted and his son Richard to service adver-
tising ageneies, the firm does only about a
tenth of its buxiness with record eom-
panies. According to Richard, who super-
vises many of the sessions, "Father was
.nl vs i soud hobbyist and owned the

Vanderbilt Theater before the spaee re-
quircments ot Broadway shows made it oh-
solete, 1T became interested while making
pilot fitms for television on the West Coast,
after a period in the Marine Corps. We
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the
anechoic

enclosure

Stately. <lender, graceful. beautifully
styled with Hellenie simplicity. This
1= the Audiolab Anechoie Enelosure,
a elosed box using acoustie principles
new to the field of high fidelity. Its
musical quality 1= pristine. Inexpen-
sive and consuming virtually no floor
space it s ideal for sterco. Mount
ANY decent wide range or co-axial
speaker in the Anechoie and we will
cuarantee the following elaims:
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 =peaker vou choose,
it will <ound better and measure bet-
ter in the Anechoie than in any other
enclosure. From 839 to $89.

Hear it at your dealer’s today!

Descriptive literature available

AUDIOSPEAKER
LABORATORIES

1114 East Emporia Strect
Ontario, California

42

have one motto—Quality and Delivery, A
year after we opened, it was ueeess: to
il the seeond floor and Whittier was c¢n-

gaged then, He helped plan the new layout,
sujervised its construetion and now makes
himself invaluable as head of our cugineer
ing staff.

One result of the expansian is resplend-
ently evident in the eontrol room adjoining
the largest studio. Tt is o consele built hy
Rein Narma to accommodate fourteen i
crophones, ench equipped  with  its own
eynalizers, These in turn feed either A or
}ochannels of the stereo console with ex
cellent distortion characteristies and o sig-
nal-to-noise ratio of better than 80 db, “1t
was ahead of its thoe then,” said Whittier,
sand still is. As you know, he made similar
ones for Rody Van Gelder and for the
home studio of Les Paul and Mary Ford,
atd 1 helieve that's all, You might say that
ecquipment like this bronght the record com-
pitnies to us,

“We have two Seully entting lathes and
a modified  FPairehikl, At that time, the
Cinema  Engineering  cousole  was  rebuilt
amd used to equip aoslightly smaller studio,
And a still smaller studio with a modified
Altee eonsole 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,”
re the war, Whittier studied two
af the RCA  Institutes, and while
corving in the Marine Corps attended a
Navy radio materiel school. Three years
were spent with Finel Telecommunication
itc engincering work on UITF transmitters
and reecivers and on radar equipment for
the Navy., Another three years of experi-
ence were gained with Langevin as a field
engineer in broadeast and publie address
work, Then eame four years with the Voiee
of Ameriea in studio faeility engineering.
Before his present position, he was record
ing cquipment serviee manager at Fairehild
for three yvears, Nwmnbered in his staff of
are lan Thomson, Bruno Vineis,
David De Noon, Joe Ryan, Amatrato and
Don Young, and Fred Roberts is right
hand techuical engineer,

"Quite a bit of my interest centers on
the new  eartridges,” coneluded Whittier,
“We try each one as it becomes available
hat now have only one magnetice, an Audio-
gersh-Stereotwing, in addition to the ceram-
ies. When hiere on o visit, the namaging
director of Vega, a Freneh recording com.
pany, convireed us he needed our Fairehihl
and we are awaiting a replaeement.”

Aidmed at the heart of the mass market,
both releases rely heavily on popular aud
semi-popular material, A short narration
by Bill Lipton an the Eleetro-Voice dise
intraduces the new dimension in sound and
provides test tones for setting the volmne
of cach speaker. His ouly elaim of eom
patibility is for the ecartridge. The exeerpts
are from Evdie Gorme Vamps the Roaring
20x (ABCS-218), More College Drinking
Songs (ABCR-219), TH-Fi jn an Oricutal
Garden (ABCS. ). World War H Songs
(ABOS222) Perrante and Teicher (ABCS
229, and a Strauss waltz album (ABCS-
1430 It was pressed by Raleigh Records
Ine,

The Hallmark dise secems designed  for
use in retail store demonstrations of its
packageml phonographs as cach side dnpli
eates the other. Introduced in glowing
terms by Del Sharbatt, the material in
cldes a train arrival and a0 passing DC-7,
in place of the test tones, before deseend
ing into an eehoed Dick Haymes voeal and
rock and roll. None of the classical items
is represeuted and only o small number of
the popnlar. A better idea of the label's
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work is given by The Empire City S.x, an
eager yvoung dixiclamd group, on HLP312,

Just how quickly stereo intends to reach
all levels of distribution can be seen in the
fact that Hallmark is owned by Paramount
Enterprises hie., which  has  previonsly
numufactured inits pressing plant only
Hollywood, o low-priced label sold in Wool
worth's. Despite the similarity in name,
there is no conneetion between the two conr-
pitnies, Neither ix trying to sell steveo to
be played monaorally, indieating their he
lief that the new medium is going to eateh
on with the publie, Due to the variety of
recording teclmiques used in stereo at this
stage, it seems that the sampler, ahsent
from the LP picture until fairly late, can
render o real serviee,

The current Audio Fidelity releases also
have an appreciably higher level, The first
dises were mastered hefore Westrex maodi
fiedd its 43/45 cutting head by the addition
of a danping device, They are Leon Berry
at the Giant Wurlitzer, Vol. 3. (AFSD
1844), Lionel UHampton (AFSD 1849,
Ninth Regiment Pipe Band (AFSD 1837),
and Dukes of Dixieland on Bourhen Street
(AFSH 1860,

Brunies Brothers Dixieland Jazz Band
American Music ALP651

This ix one of the most weleome releases
of recent months, not only on its own terms,
but beeause it siguals the resumption of a
label which has followed its fonnder sinee
M2 (o its varions residenees throughont the
widwest, Thrlng the “40x, it boasted a vom
prehensive  eatalog by New  Orleans  mnsi
clans, many of them previonsly unurecorded,
as played in their local haunts. Now sertled
in rhe city as proprictor of a record shop at
GOB Chartres Street, it owner went 1o Biloxi.
Miss., to tape thiz Raturday night danee ses
sion, his first sinee 1049, b banmd led by
two of the =ix Bronles brotlu

tine of the contribntors to “Jazzmen,” the
tirst book to examine the subject with any
anthentieity, Bill Russell has ecombined  his
recording actlvities with a long and inten
sive stndy of juzz bhackgrounds, Roen after
thiz record was released, his persistener was
rewarded by nogrant of 75,000 from the Ford
Foundation to develop. through taped inter
views with surviving mnsicians, a sysrematic
oral history of the 1885 to 1917 period of
J in New Orleans. The funds will be ad
ministered by the history and musie depart
ments of Tidane Univer

Niding him in the five

ar project will he

ird Alen, whoe encouraged Samuel Bar-
« Charters IV, in a  preliminary  study
New Orleans 18831937 Poblshed

as one of @ oseries of menographs by Walrer
oo Alen of Belleville, Nol a preewding vol
nnmie on King Joe Oliver is no longer in print
in this connrry. It is <till available to mem
hers of the Jdazz Book Club, 38 William 1V
Street, London, Fogland, A yvear's subserip
tion brings <ix reprints of worthy jazz books
at o cost of than one dollar each.

Betore making their headguarters in Biloxt,
Merritt and Abbie Brunies led some of the
most famons Chicago and New Orleans Dixip
Lind groups, bhut have not recorded in more
than thirty yvears, I'nlike his wandering broth
Abbie never left the south amd ix best
known fer hls ruare eollector's items by his
ITaltway House orchestra of 1919 10 19246,
with eluarinetists Leon Rappolo or Sidoey
Aroding, His trompet style always melodi
ous and makes up iu sareness what it may
Inek in fre. Merritt made fourteen sides when
hix band, with brother Henry, tollowed rhe
New Orleans Rhythim Kings, featuring brother
Genrge on trombone, into Chicage's Friars
Inu. He returned sonth in the Jate 208 and
now  plays valve trombone in the  typical
Lrunies manner.

The present group has worked (ogether tive
years amd ix uncompromising in its view of
early Dixieland, playing with 1lie relaxed heat
amd  smoothly-woven ensemblex of long ac
quaintnnee, PWe're  takers”  Merritt notes,
“There’s only one man in the band thar reads

°rs,

AUDIO o JULY, 1958


www.americanradiohistory.com

When we play, we play from the heart, and@Qulian

we get that good old seck rhythm, and that's
what connts"

Jules Galle, @ elarinetist with a heauntiftnl
low register and agile npper tones, plays best,
having hought his Ahert system instrnment
after hearing Rappato one night, Eddie James,
the onty member under fifty, ix a strongly
rhythimie pianist, On bass i my Fountain,
a cousin of Pete Fountain of wretiee Welk
netoriety, And the tam-tams of deommer Joe
Wentz give the delighttully mnfiled sound of
the brass-stndded  Chinese velie of another
day

1o program lists  the Dixieland  elassie
Zero, Tin Koof Blues, and Juzz Me Blues, plis
suel Brunies  specialties as il We  Meet
onin, Lot Me Call You Sweetheart, and Tx
a Nin to Tell a Lic. Dath brothers sing o
Lagri. the family anthem. Becange it wasx
taped on deeation, the recordiug has o nat-
nral danee hall somind and i quite o bit Jess
pliagned by distortien than lier efforts,
pects ot an oral history ¥ rizse to the
cthat fands may hecome lable to pre
serve other o tx of this ive American
mnsie. It sent ont inte the by R stition
waron tilled with good equipment, similar to
the one onttitted by Merenry, could aceom
plish wouders,

Brownie McGhee And Sanny Terry Sing
Folkways FW2327

[ter  years spent in
fndividnal  ways of
the partnership of Sonny  Terry and
MceGhee i based on a long friend
ship, Coming at a stage in their developiment
when they are ready to join in the give and
take of collnboration, it enriches the work of
both singers. In remolding their styles to
mesh in n pleasant blend of voices in s ral
dnets, they retain a freedom which
makes familiar themes, sneh as the sagn of
Juhn Hewry, take on new foree and meaning
in their interprelation.  Senny’s  custom  of
prunetuating his harmoniea solos with quaint
falsetto er i andoned in faver of the
SUrolg feecnts nwenie's @ititar,

Besides o Furopean tour this snmmer, their
teamwork hias won them a tirm place in folk
singing eireles and led them to tashion origi
nal nrban blnes along the lines of If You
Lose Your Money, and I Love Yo, Bahy, On
these, amd the basie rhytlhns of Preachin® The
Blucx, they are joined by the firm beat of
drnmmer Gene Moore, Tnoa conehuding tribnte
to Thnddie Ledbetter, they reeapture his vital
drive an Best of Fricpds. FEven when poorly
recorded the ‘Terry harmonicn was an amazing
fostrument, and here in geod sonnd the ol
< of it harmony in the accompaniments is

Formed
their

perfeeting
playing  conntry

Harace Silver: Further Explarations
Blue Note 1589

By now the perimdic rele of a new llor
aee Nilver albmn is greeted < an event in
medern jazz, both for the interest of his com
positiens amd the inereasing integration of the
grenp centersd on hizx highly personal piano
style. CLHY Jordan  ma hix first recorded
appearanee in the tenor sax assignment he
took over last snnuner, and fits the knnbhy
texture of the gronp admirably. 1n pulliug his
weight beside traumpeter Art Farmer, he as
SMes new thre. With  drommer  Lonis
Tayes mud bassist Tedddy Kotick both eapable
of developing his rhiythmic tdens, Silver has
a switt vehicle for prejecting a passing faney
ne an nntried coneepr, Btogives hls ex
tions an advantage enjoyed by too few
leaders, and he consolidates his gains on a
tirm base befeare moving nhead,

At the moment the rhythms which perme
ated Nedor Bluex, the most resargent example
of the Latin phase of hi reer, seent (o be
axsimilared so well that he ean eall npon them
at willk, distributing  them intermittently as
added spice to new works sneh ax Ppramid,
a Near-Eastern  theme  maodishly  stated by
Favmer, or the balladie Moon Bapx. Combined
with the disereet nceents, more fully  ab-
sorhed a 22 than ever before, is his grow
ing concern for torm amd eonstruetion on The
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a unnasked in Jordan's solos, and

phrases of  Melancholy Maod,
N fari, an early effort, and 1l
ughont, Rilver draws nnanees from
< nhinhly he dees from the key-
in Iix «wn pungently worded

the =
Tneinds
Wind,

board solus,
Mike Sarkission: Grecion Holidoy
Avudio Fidelity AFLP1866

For a likely it suecessor 1o his “Arenian
Wedding™ set. Michael Sarkisgian leaves the
nantainen sions hardering the Black Sea
1o visit the ene of stmilar festivities along
the f of the Acgean, The shift in
Taeale fing d ensemble inoa
Iand where F mects Wes It oriental in
strimentation is tnlly at hame in the mnsie
Ilangnage of the conntryside, Here the cer
manies attendant on o wedding may last sev-
eral weeks amd the events of the day are full
of holiday spirit. Each Greek provinee or is-
land has its characteristie danee and  the

tempos can be mild or strennons, As hefore, o
choral gronp ontlir the simple patterns of
sultry themes 1o p H the way for the en-
deavors of the danee Rtrange instrnments
and sonnds inoanoex lent  recording make
this an nnusual listening experience,

Wilbur Ware: The Chicogo Sound
Riverside RLP12-252

Mox Roach: On The Chicogo Scene
EmArcy MG36132

Chicagoe still trains its share of yonng mu-
sicinns, bt often they mnst seck 1 wognition
in greener pastuves, die e the coneentration
of recard companies au either conste. °°
light swne recent gradiates whoe have &
tated to the East. Riverside presents hassist
Wilbnr Ware in the company of Joln Jtenkins,
alto sax: Jolmny Griflin, tenor sax: Junior
Manee, pinna: and denmmer Wilbur Catupbelll
After o singnlarly effeetive review of  rodi
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What we're driving at is the sim-
ple fact cthat Tung-Sol Audio
Tubes are preferred by makers
of the finest Hi-Fi equipment.

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

TUBES
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First at LEONARD RADIO

the NEW

ILIE A\ IK| PREAMPLIFIERS

AMPLIFIE_RS
W
il

“TL/50 PLUS"

Look at them!

o 50 watts
Look into them! $149.50
- -
|
=
*TL/25 PLUS"
25 wans

i

“TL/ 12 PLUS"

p 12 vaatts
THE 3 NEW LEAK AMPLIFIERS High power $89.00
5 12
50, 25, 12 watts...all at 1/10 of 1% (0. l%) distortion, R EIT

Broadcast and profes%mna] 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—Fillcd from stock—-257% dipo-it. hatance €.0.D m

EONARD LYY T B

[ARETEISTFTIET T York 7, N. Y. COntlendt 7-0315

VARISLOP

Circle 44

T W T e e

SPEAKER MANUFACTURERS

g
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, x

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

Write to:

Miessner Inventions, Inc.,

Van Buren Road, Morristown,

Tel: JE 8-4590
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ments on his Mamwa-Daddy, Ware solos on
The Man 1 Larve, Body and Soul, and turns
Lullaby of the Learves into a vehicle for ex-
tended  improvisation,  Jenkins contributes
Latin Quarters and  Be-Ware, and Griffin
shows the bencficial effects of his stint with
the JJazz Messengers. The leader makes the re-
union complete with his tune dediented to
31¢t and Ntate.

In his Chicago exeursion, Max Roach pre-
views the abilitics of fonr jazzmen still de-
veloping in its environs. There i8 the pianist
Liddie Baker, who demonsirates an aflinity for
the blnes on his original Memo: To Mauriee,
to work with bassist ioh Cranshaw in the
rhythm section, George Coleman, an inecisive
madern tenor saxist, is able to soften hix tone
on the batads My Old Flame, Stella Ry Star-
tight, and his own Shirley, (On o trumpet is
Booker Little, a 19-year-old student at the
Chicago Conservatory of Music, whose feel-
ing for jazz is wnimpaired by his aceademie
pursuits, bn glving guidance to such a willing
growp, Roach ix at his best, never pushing the
soloists as he nses  hisx  comtmand  of  the
drums ta reinforee their efforts with taste 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 Iate eveaing
crowd of merrymakers, offer cliolee hits of
their uminhibited performances. To  recreate
tnes associated with Fats Walter, the small
geonp nsed on tonr by Dinal Washington is
cularged to o big band conducted hy FKrole
Wilkins, who refurblished the scores with his
customary skith, Dinah pits dyries to Jitter-
hag Waltz for the first time, revamps Black
and Ithie, awd makes Christopher Columbhus
singable by giving it a blues Aavor, The tenor-
sax of Eddie Chamblee, her hnshand and vocal
purtner on Ererpbody Loves My Bahy and
Honepsuekle Rose, is featured on I're Got a

New Jersey ‘
|
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Feeling I'n Falling. Other soloists are Ren
auld Janes, Charlie Shavers, Jerome Rich
ardson, Frank Wexs and Jack Wilkon, her
regulnr pianist,

Recorded before his nsual mudience in the
Cashar Theater of the llotel Sahara, Louis
Prima  indulges  in extrov Y3 hyplay on
trumpet and in his vocals with shining spowuse
Keely Smith, a sane but not restraining in
tHuence, He blasts White Cliffx of Dover, de
wolishex  Holiday for Ntrings, and rextores
Greenback Dollar Bill to preinflntion value,
Prodded by the roistering tenor-sax of Sam
Butera. the Witnesses give rollicking snpport
on Them There Eyex, Lore of My Life, and
Tiger Rag. A lLas Vegas favorite for four
years, Pritha may tame the town yel,

Bob Cooper: Coop
Contemporary C3544

To date the only modern jazz obaist and
an exponent of the English horn, Bob Cooper
is here intent on exhibiting his style on tenor
saN to best advantage. The 23-and-a-half min
ntes of his Jazy Theme and Four Variationas,
an unassuming piece with roomy solos hy Vie
tor Feldman on vibes, trombonist Frank Roso-
lino and the composer, fills one side of the
dige. 1t is deceptive in its seeming simplicity
and  will repay repeated hearings. Cooper
makes this procedure relatively painless by
avelding the famtlinr cliches of arranging in
developing the theme stated in Sunday Mood.
After a blues motif, & brass section of the
Cawmdoli  brothers and Don  Fagergnist on
trimpet, plus trombonist John Halliburton, is
added to the sextet for the deseriptive Happy
Changex, Night Stroll, nnd Saturday Dance.

That Cooper keeps his orchestrations clean
and unclnttered, never overwriting, i8 2 meas-
ure of his swpdies with Casteinuove-Tedeseo,
The soloists are allowed considerable leeway
in his frameworks and the zest of their re
Nponse earries over to the remalning numbers,
ranglng from a dramatic Frankie and Jolnny
to Parker’s Confirmation. Cooper pays his re
spects to Johnny Hodges on Day Dream, Feld
man defines Fasy Liring and pianist Lou Levy
solox on Nomebody Lovex 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 €, and L, in Fig. 4,
uging a crossover frequency of 5000 cps,
the point where the tweeter takes over. This
wiring of the midrange is exactly the sume
as that of the woofer in Fig. 4, except that
the values of its associated induetance and
capacitor are different from those associ
ated with the woofer, Like the midrange,
the tweeter derives its signal aeross L, L,
shunts the lows around the tweeter, while
C; pravides an easier path for highs than
for lows, C, and C; have the same values, as
do L; and L,

The frequencies chasen 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 units.

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
&z wide variety of crossover points can be
obtained, Still others are scries cireaits;
these are more costly to build, but many
engineers favor them over the more com-
mon parallel constant-impedance networks.

In a future instaliment of my other col
umn, Auplo TECHNIQUES, you will find an
interesting means of making test induect-
ances for experimental networks. Watch
for it., ¥

AUDIO e JULY, 1958

DYNAKIT  MARK Il . 795"

AMPLIFIER KITS The new Mark III includes all the

sensational attributes of the popu-
A great amplifier circuit of superb lar Mark II plus these outstanding
listening quality in money-saving deluxe features
g '
kit form! % 60 watts at less than 1% distortion. Instan-
1aneous_peak power of 140 watts. IM less
than .05 a1 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 Il so v 6975“:

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

& Ease of assembly due to uniquely simple
circnitry and prlnled circuit construction
with factory-mounted parts,

* Highest stability using patented stab:hzmg
networks with minimum number of phase
shifting stages. Suitable for all loudspeaker
systems including electrostatic.

Available hnm leading Hi-Fi dealers everywhere
Descriptive brochure available on request.

% Dvna Biaset {paient pending) for simpli-

fied adjustment and complete freedom from
NEW' DYNAKIT effects of unbalanced components. No hal-
° ancing adjusiments required to meet pub-
STEREO CONTROL KIT lished specifications.

ADDS COMPLETE STEREO + Dynaco Super-Fidelity output transformer
CONTROL FUNCTIDNS TO Tw0 $12 95 with patented para-coupled windings. This
PREAMPLIFIERS FOR ONLY is the finest available transformer of its

Data Sheet Availale on Request type for the most critical audio uses.

*Slightly higher in West

DYNACO INC. 617 No. 415t 5., Phila. 4, Pa. Exgart Division:

25 warren St.. New York 7, N, Y.

Circle 45A

pioneer

® Low non-linear distartion

® Smooth frequenty respansa

® High efficiency i
® High power capacity

©f the various kinds of distortion, the ome that is
found oftenest is the non-linear distortion cuuwsd
by uneven distribution of the flux density within
the amplitude of voice coil movement in tha
magnetic field.

The PW-15C and PW-12C speakers ore daxigred
bosed on strict calibration of the magnetic flux
distribution so that non-linear distortion is brought
all but to nil while very little is caused by fthe
damper.

PW-15C 15-inch woofer
30-4,000 cps, Impedonce: 16 ohms, 30 watts capacity.

Pioneer Woofers for Clean and Crisp Sound

PW-12C 12-inch woofer
30-4000 cps, Impedance: 16 ohms, 20 watts caopacity.

FUKUIN ELECTRIC

5 Otowacho 6-chome, Bunkyo-ku
Tokyo Japan

Circle 45B
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NEW PRODUCTS

e Ronette Stereo Cartridge. Designed for

new record pla and as i repliac went
cartridge for o ing phonographs, this
dunl-element  pickup is compatible with
Both  monaural  and  stereo recordings,

vertical

and

Tateral complianees  are

RONE"I*(" E

(LRI it

T

the manufacturer to bhe
Optimum stylus pre
.u A to 6 s Frequeney rve-
U from 20 to
uses o clip-on

stated by

‘ln- cartridge

s, =1
Ihe I:nn.-ln- |»I||ll||lll(l cartridge s dis

tribnted in the 170 X0 by BRonette \wnnlu-.\l
Corporation, I.,\'nlum.l\_ N.Y G-1

e Stereo Magnecordetie Engineered 1o
perform  with  profes mal uality,  the
new Ntereo Magnecordette is a e in-
strument which is wible of both record-
ing and reproducing stereoplonice
as well as standard monaural half-1vac
signals e he:uls are uf the stacked,
our in Iim .md rmnuling speeds of
ml 379 dps, with
on request.

.I.n ||'\ and

Frequency 12,000 ¢ps
within 22 db to BO00 cps
within *2 dh at 10 to 15,000

Signal-tu-nojse

DS, \\nlnn +240b at 15 ips.

I raximately 50 db. Channel-
chiannel cros k isx down more than
db. The unit is equipped with two high-

phone inputs and eathode-
faullower outputs, Matching VU meters
are provided for moenitoring bhoath Input
chanmmels, Three gain controls permit in-
dividual adjustment of each channel, as
well as master contvol of hoth simulta-
neously. Although normally
placement in the user’s ¢

the Ntere \Ll;:m-q

impedanes micy

-.uppln-d fm

dette Qa
abinets \\lwn
the

desired.
unijt
ll.m\]uu [ B

amplifier

are Bl 17
77 ins. Magne
ern hnstrmnents, lne, T

Coax Weatherproof
Suited for both voice and musie,
Coax P'rojector Maodel W'T ineorporates
two individual drivers, each with its own
horn, and a bnilt-in ctronic erossover,
atl combined in o single  weatherproof

Speaker.
the Atlas

e Atlas

46

reproduced by
loaded

unit, Low frequencies are
A high-efliciency wooter properly
with a folded exponential horn, while
highs are handled by o widve-angle tweeter
completely protected against all elimatic

comlitions, Power handling reity is 15
witts, el opening is 15 nd depth
11 ins Mo tull ot ite Atlas

Scmud Corporation, 11448 i, Brooklyn
IS, NUY -3

e DeWald Stereo /Monaural Tuner. Thi=
Tuner ean be used for stereo reception or
in the conventional manner for monamal

FA or AM broadeasts, Designated Model
1000, it contains eight tubes plus diode
and rectil The unit incorporates fonr

stages of L including diseviminator and

Tloused in an
-, the moder-
res only

antonutic frequency control,
attraetive black and gold cas
.|h~l\ ||| iced  Maodel 10000 ni
1

A0 ex 9 d Manufactured by De-

Id Iadin, Divisian of ' nited entitice
boratories, Ine, 35-15 37th Ave, Long
I=lamd City 1, N.Y. G-4
© Pilot Stereo Conversion Console. luiro-

duced as the
received from
high-tidelity =y
to stereophon
10 snplitier
new Pilot ANt

ANSWer 1o NEY Pequests
ners of Pilot monaural
tenis who wint ta convert
operation, the Moddel SA-
wilker unit coantiains the
1T amplitier-preamplitler

and a msneched four-way speaker system
in an  acoustically isolated  enclosure
Supnlied w ith eomplete oper: ting instrwe-

1= for the

tioms, and all necessary nul
simple  conve m, the SA-10
ed with any steren pickup
cording to the preference of
temp in =1 'ln- the nnn
"1

may  he
cartridge,
the

ll Ner.,

1 wox e and is a

in «h e of Tour finishes—cordo
cherry or hlonde mahogany, or

Sinnt, Pitet Radio lmpm.lln

th St, Long Island City 1, N,
¢ Bell Tuner-Amplifier. The new  Hell
Model cambines an FM-AM tuner
with a -watt high-tidelity amplitier on

L Among features
uninue electronic
1 segments of . bro-
ken bar of light come together to in-
dicate correct tuning. AFC may be dis-
abled at multiplex output on the
rear  of < will facilitate the
reception stereo broadeasts
when they become available. Input for
tape  head s equalized  to  standard

RTEB curve, making it possible to play
bick direct from the tape head of any

a single compacet chs
of the tuning unit
tuning bar”, in whic

will, A

WWW. ameidceatadioRistorv.com

stamdard tape transport: auxiliney input
is |no\ul<-|| for tape preamplitic T Hier
specitientions  are: 19N sensitivity,
g 20 dbh gnieting, 6.0 lllltln-
volts for 30 db yuieting: AN sensitiv
20 miceravolts for 20 dh quicting, )

quency response on M
+ 1.0 db; on AM, 20 o
The amplilier s i
put of I3 walls at
distartion, with frejuetrey
20,0000 ¢ps + 0.5 db, Bell s

|lh.

ringe
und

Aao Marian 1load, Columbus, Ohia,

e G-E Stereo Cartridge. Announce as
being nvailable to the consumer ng in
Angust, the tnew -1 stereaphonic cir-

lnl(lge will lie supplied in two |nml-
“Golden Classic™ and the "Stereo
differing only in the fact that the
will have a 0L.7-mil diamand stylus,
the latter will e equipped with a

former
while

s:_\mvhiu Both modeis may he in
oither high-quality 1 rd  change ar
turntables. Fregqueney response s to

17,000 ¢ps. Output is 10 v, naninal, per
clunmel at stylus velocity of 10 em/ser,
Channel separation is 20 db, nominal, from

100t 7000 s,
Bx HY em/dyne;
210 em/Jdyne,
annel, for fiat
ommended tracking
rams, The cartridge
\hln 1 to protect against hom, and
highly-flexible grouml strap design whi
allows it to he used in 1'II|I<'I i three-y

¢ i
Tl nnnna-mla-(l Toad,
response is 0.1 lllt‘].'nlllll
wee is 30 Lo
< o duad mu-me

ar g four-wire stereo

dalso may be grounded ln(ll\l(lu 1y
separate  wire. Sty replivement
simple. Purther in on the G-k

~|~-n-n cartridge s tfrom: Npe-
(I8 l‘lll]iulll'lH\ Prepirtment,
Company, Subm, NUY

G-7

e Harman-Kardon Stereoc Amplifier. Intro-
(lmul s e irt of  the Thuman-Kardon
SOrest sterea line, the new 7Trio” Model
yamplitier is, in essence, three
truments. It is o complete
with two ~--|m|.n.- 12-watt

it can be nsed as aoceom-
aural aonplitier uk it

General BElectrice

individual
stereo nlitie
snplitier
21-watt

Dlete

manaural nplitier with
mplitier so arranged

also a 24-watt
mplete stereo pre:

it an existing monawral amplitier may
be incorporated into i stereo system. e~
tures includ eparite ganged bass and
treble  comtro balanee eontrol, rumble
filter, mode switch,  speaker selector
switch, contour control, and tape output

GUfter tane cantrols)y for recor dnn.'. Manu-
.u,luu-(l by Harman-Kardon, Tne, West-
bury, Y. G-8
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¢ "Music Minder.” Thanks to this device,
the music lover who enjovs lisiening to
recnrds while relixing may do so without
the irksome task of turning off the hi-fi
syvstem after lhe last record has played

Jans/e

The Music Minder perforins the job auto-
matically. Operition is completely electri-
record changer

n*

~
-~ ~,

~—

cil. The is plugged inta
N

“_ . Uncanny smoothness and un- "\,
obtrusiveness . . . 2 spaciousness
of sound which sets it apart from X
most other tweeters. There is no \
audible pattern of directivity in \
the horizontal plane. With the
JansZen speaker, the entire ap-
parent sound source broadened
out, . . sparkingly different from
other tweeters. |nstrumental com-
binations which had been sub- /
mergedonother speakersemerged /

e ———

one of two sockets, the remainder of the

hi-fi system into the other. the user A ¢ e
does mot want the automatic feature he with startling clarity. /
\
simply sets an “auto-manu:l switch to Model 130 \ i /’
the manual position. Literature is availa- N,  The Audio leogue Report.
ble from C. Electronies Co., Inc N Authorized quotation No. 52 .~
2601 N. Howard St, IPhiladelphia 33, Pa. ~o PR
G-10 A e T
o Head l])c:m:\gm:tizer. Featuring a thin Ja ns en
extended pole piece which fits moxt tape
recorders without any d ssembly, the D ' NAM'C
Model 11D-6 derausser consists of a 110-
volt 60 cps coil in a handtitting phenoli
houxing. Contact of the erorgized pole
piece with the pole tips of the recording
/’———- ~\\‘\
- ~
// \~
/7
7/
4
/
'/
/ The JansZen Dynamic sets new
g standards in " cone woofers.
] Unique design concepts, com-
1 bined with new matenals has
g resulted inawoofer system which
\ can be used singly or in pairs with
X the JansZen Electrostatic.
head causes 1he head to be saturated by \
an lternating magnetic field. Griudunl \
removal of the saturating field from the N
head neutratizes any residuil permanent \\
(d.c.) muagnetism. ‘The 11D-6 is manu- S "
factured by g

tac 2 P;mhhixs Industries Curp., 36-27 Sseo p
rince St., Flushing N Y - ~———

! ! ng 5 L G-11 Model 250 measures only 18% " high
(exclusive of legs) by 24% ” wide by

147 deep

The Z-200 System

e m——
- -~

- T
e "

Acompleterangeloudspeakersys-  \
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

AMPLIFIER

(from page 20)

tinune 1o he true when the Dyvinamn head
was replaced by the Brush unit, How-
ever, a different and more workinanlike

as The high quality loudspeaker in
its price class and above for ex-

tem using the incomparable Jans- \\
)
1
|
[}
/
/
/
/

hibit at the U.S. Pavilion of the
Brussels World's Fair.

shiclding measure was employved, with
censiderably  ereater effectiveness than
the giunnick.,

\ small piece of Co-Netic Shiclding!
was aftixed to the reverse side of the
hraeket that holds the pressure pad on
the tape transport. Ihe material is
almost paper-thin, euts easilv with «
scissors, i easily worked by fingers or
simple tools into the desired shape, yet
is vigid enongh to hold this shape, and
does not lose its shielding properties
hecanse of shock, repeated hending, tem-
perature changes. ete. Several lavers of
Co-Netie material were used, each laver

N
~, //
e P
- —_—

Model 2-200 measures only 32” high
including 4” legs) by 24%” wide
by 14”7 deep

“Designed by Arthur A. Jonszen

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.

1M ‘er i ie: any
lade by Perfection Mica Company, Export Division: 25 Warren Street, N.Y.C. 7 + Cable Simonfrice, N.Y. +

1322 N. Elston Avenue, Chieago 22, 1linois.
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build what it takes
to get the best

high fidelity

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

.f E-‘.*“

THE D130
EXTENDED
RANGE SPEAKER

THE 175S0LH OR THE 073
HIGH FREQUENCY | HIGH FREQUENCY
ASSEMBLY 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 | es ever made, b of its com-
pact dimensions and smooth, clean response, is the
JBL Harkness Model C40—a back-loaded folded horn.
Sound below 150 cps is radiated from the back of your
0130 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
suLD Your | give you, Here is a project that will
€40 FROM | make use of your finest craftsmanship
PRODUCTION for the enjoyment of yourself and
| 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.

PRINTS

o
~— USE THIS FORM TO ORDER YOUR PLANS'j
JAMES B. LANSING SOUND, INC, |

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

|

[

| Gentlemen: _________Enclosed find $3.00]
| for one set of Model C40 Production Prints, l
|

|

L

Please print clearly or type your name i
@ and complete address:
Name I

Address.- '

inereasing the protection against hum,
Some experimentation was necessary to
find the optimum size of the (‘o-Netic
Shielding and its best location on the
pressure pad bracket. It is interesting to
note that a small section ot this shield-
ing, abont 1% wide, afforded consider-
ably greater hum reduetion than a picee
double that width, The final result was
considerable attenuation of hum. The
rednetion  was not measured, becanse
without the use of filters one would he
mrasuring noise along with hum, To the
car the redunetion appeared to he at
least 6 dh.

Co-Netie Shielding is expensive, In
small gnantities it is over $3.00 per
linear toot for a stnp 4 in. wide, and the
wminimum order is 3 feet. However, for
the habitual experimenter or tinkerer it
can be a worthwhile investment, A less
expensive alternative, closely approach-
ing the C‘o-Netie material in effective-
ness, i a shield made from a piece of
silicon steel P-strip. The latter material
is more difficult to work and eventually
becomes magnetized, while the ('o-Netie
does not, A magnetized material adjacent
to the tape can cause erasure, noise and
hnm,

For minimnm noise and ham, an
ECCS3, the European version of the
12AX7, was used for 1,-V,, Of two
Mullard ECCS3's purchased, both were
excellent with respeet to noise and miero-
phonies, but one had serions hnm, De-
magnetizing this tube with a bulk eraser
and resetting the hum balance pot did
not improve matters. The tnbe was ex-
changed for another Mnllard ECCS3,
which proved to be excellent, It is unfair
to draw conelusions from a sample of
three, but this experience corrohorates
the writers' experience with other tubes,
stich as the 5879 and 7729, that one
must be selective even when using pre-
minm types, which cost appreciably
more. The two good Mullards were defi-
nitely superior both in noise and hum
to cach of halt a dozen Ameriean
12ANXNT's in the writer's tube chest. A
couple of Telefunken 12AX7’s were of
quality similar to the Mullards.

The ultimate resnlt of the above meas-

ures was to reduee noise and hum in the
tape amplifier substantially helow that
inherent in the tape itself, namely tape
hiss. Even when a tape has been ecare-
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, (‘onsidering the
additional noise produeed 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 clectronies deseribed here do not
constitute a limitation to signal to noise
ratio in tape recording and playback.
On the other hand, it is to he expected
that eventual improvement in the tape,
resulting in less tape hiss, will inspire
a search for further means of reducing
roise and hum,

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-tuhe
nﬁalr, either on the main amplifier chas-
or separately, pdttmm-(l after the
(ll(lllt of V, and 17, in Fig. 2. Power
could be drawn from the main tape
amplifier, from an easily built 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, eonnection
should he made to the point B,+ via an
additional decoupling network consist-
ing of another 4700-ohm resistor and
another 15-uf, 350-volt filter capacitor.
Sinee the loading of the main power
supply is considerably lighter in play-
back than in record, this supply ean
take care of another 12AX7T for stereo
playback. At the same time, however, it
is highly desirable that a switeh be in-
corporated to remove B+ trom 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 disconneetions are
not necessary, y:

/ STANCOR PS8415

130v, 30mo

N7v, A C,

o~ 20/250 -L+ +
20/350 20/350

ll D‘
MVA—y 0 250+,

AA

vv vv

Oéomp
O

AA

T T

//\ 100 OHMS, WIREWOUND

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

(from page 26)

Noise in Theaters

Measurements of noise have also been
nade in motion-picture theaters. Mueller
found the average level in theaters with-
out an audience to bhe 25 decibels and
with an audience present it was 42 deei-
hels, 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 ftor residence room noise
ean also he applied to motion-picture
theaters, that is, Fig. 3 gives the limits
il no limitation is to he placed upon the
sonnds to be vecorded.

Nois¢  measurements  made  in the
Academy of Munsic in Philadelphia and
Constitution Ifal, in Washington, D). C.,
during a quiet listening period indieated
levels about 10 decibels lower than that
given in Fig. 3 for residences. So at
least for these concert halls the lower
part of the shaded area should he 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
acuity of hearing rather than by the
andicnee noise,

The toregoing gives the ideal limits of
freqneney and intensity for high fidelity,
It is well known that within these limits
the systemn must have a sufficiently uni-
form response with ditferent frequencies
so that the ear will not deteet it from
one having a perfeetly uniforn response.
Due no doubt to the fact that persons
nsually listen in rooms which have res-
onanees, it is ditlieult to detect depar-
tures of' 3 or 4 decibels from nniformity
—in fact, it is very diffienlt to measure
them, Here again it would bhe helptul if
we I“l(] sane pl'i"'i.\'“ measurenients on
this point. Also, it 15 well known that
the system must be linear with intensity,
that is, the acoustic output must he pro-
portional to the aconstic input. Also
there must he no asvmmetry in the vibra-
tion during transmission. Any  depar-
tures from these ideals mnst not be
larger than can be detected by the aver-
age enr.

Facsimile Requirements

When all of these requirements are
met, a faesimile ot the original source
cannot be produced unless another fae-
tor s considered which is sometintes
overlooked, namely, the spatial or andi-
tory perspective character of the sound.
If we are reproducing a moving sound
sonrce it must appear to move, and if
the sound sonrce is broad it must ap-
pear that way when reprodueed. In
nearly all systems now used this factor
is neglected. Tt ean he preserved in two
ways, namely, by a binaural system or
by a stereophonie system. In the former,

AUDIO e JULY, 1958

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

In the binaural system two miero-
phones are placed in the ears of a dummy
wha sits in the position where the listener
wonld like to sit if he were listening to
the original sound. Two  transmission
lines meeting the requirements ahove
connect these microphones to two head
receivers respectively, one heing placed
on each ear of the observer. With sueh a
system a complete faesimile of the origi-
nal sound at the dinmuy 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 requivements ontlined above,

In the stereophonie system an attempt
is made to produce this spatial effect by
\mng lnu«l\poal\ms instead of head re-
ceivers in the reproduction. Suppose
there were interposed hetween the souree
of sound and the andience which would
normally listen to it. a sonnd-transpar-
ent enrtain, A large mmmber of miero-
phones are monnted all over this enrtain,
An ideal line conneets each microphone
to a recording unit of a recording sys-
tem, or to a londspeaker if a simple
transmission system is used., The loud-
speakers are spaced over a similar enr-
tain when the sound is reprodueed. If
the mierophones and loudspeakers are
close together a curtain of sonnd will
be reproduced similar in all respects to
the original sound. Again three such
channels for most stages will give a suffi-
ciently close approximation that, due to
the limitations of hearing most obsery-
crs eannot detect the reproduced from
the original when all the other require-
ments discussed above are met. Indeed
two chaunels go a long way toward this
ideal. However, it the sounds were not
confined essentially to the level of the
stage but were pernitted to go up and
down as far as they went right and left,
then nine channels instead of  three
wonld be required. Or if we wished the
sounds to appear to eome from all di-
rections around the listeners, then chan-
nels sufficient to cover a sphere sur-
rounding them wonld 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 genceral, this
material may be classitied as either
musie, speech, or noise.

TO BE CONTINUED

WWW asmerieantadimhistory. com

3.
new
STEREO- |
FIDELITY

components

SP-210 - Stereo Preamplifier
389.50 less power supply

P-10 Power Supply... $19.50"

Wﬂﬁl'ﬁ“l r!Jﬁﬁﬁ]ei?‘%'fﬁhﬁfﬁ"r
e

|'-‘ mﬂ
“.“ . >
SA-232 « Basic Stereo Amplifier
Tota! Power Output:
64 watts peak
Has power tap-off for SP-210

389.50

SA-260 » Basic 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. 1. 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”7 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 is 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, resuiting in high compliance com-
bined with pneumatic damping. The 2”
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 1515 x 81
SHIP. WT. 26 Ibs.

NET PRICE 69.50

*Subject to production tolerances

[(HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC.
1261 Broodway, New York 1, N. ¥,

The Bells Are Ringing

HAROLD LAWRENCE*

T EIGHT O'CLOCK on o hright sunny
A morning in May, while fast-moving

clouds driven by a brisk wind chopped
the waters of the Hudson, a maroon-
eolored trnek! parked outside the River-
stde Chureh. Trunks of equipment were
promptly unloaded from within the deeep-
tively small confines of the truck. Inside
the trunks were several sets of eables, ench
long enough to reach from the ground to
the belfry (some 400 feet), a number of
Telefunken microphones and their power
supplies, quantitics of rope, and some
intercommunication apparatuns.

The eables were unwound and laid neatly
along the entire Iength of 122nd-123rd
Rtreet and Riverside Drive in New York
City. At the top of the tower, rope was
lowered to the sidewalk, the eable-ends
attached to the rope, aud the eables hauled
up to the beltry, past gargoyles and the
profusely decorated exterior of the chureh.
Members of the erew were stationed on
varions tloors of the church to hetp pull
up the eables and prevent them from
getting entangled in any of the abutments.
Finally, e¢lose to four honrs after the
truck’s arrival, all the connectious were
plugged in, the wmicrophones hung, power
supplies and tape recorders switched on—
and a rather nnusnal recording session was
in progress.

Magnetic tape recorders have found their
way undersea to pick up the speech of
fish, and atop mountains for the sound
of thunder and lightning. Sooner or later,
someone was bound to send an expedition-
ary force up the walls of the Riverside
Church to record the impressive Riverside
Carillon, The idea hehind this project was
hatched when Mereury Records, whose
monaural recording of Tehaikovsky’s Qver-
ture 1812 (complete with muzzle-loaded
brass cannon and bells) is an almost
legendary LP best seller, decided to re-
record the work in stereophonie sound. The
bells used in the dise version were those
of Yale University's llurkness Memorial
Tower. For the stereo release, however,
louder and deeper bells were in order. After
seonting around for months, the nod was
given to the Riverside Carillon,

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

Export: Joseph Plasencia
401 Broadway, New York, N. Y.
Canada: Dominion Sound Equip ts Lid.
4040 st. Catherine St., West—Montreal 6, Que.
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*26 W. Ninth 8t., New York 11, N. Y.

! The mobile recording plant belonging
to C. Robert Fine, who is responsible for
all of Mereury's classical recording, Eb.
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122% inches in diameter and about the
same in height, The bell may be struek by
three elappers whose combined weight s
three tons. 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 musieally uninitiated, the
sonnd of most carillons is oddly discordant,
This condition is caused by improper tun-
ing. Like other vibrating hodies, the bell
produees several notes simultaneously. Un-
like other instruments, three of the bell’'s
notes are heard with exceptional clarity.
They are the fundamental, or strike note;
the nominal, an octave ahove the fuuda-
mental: and the hnm note, an octave helow
the fundamental. In relation to the nom-
inul, the fundamental tends to be flatter,
and the hum note sharper. There are two
prineipal methods of tuning the bell; one
focuses on the fundamental, the other on
the nominal. The first is satisfactory only
when bells are struek at long intervals,
allowing the fuller and more prominent
notes of the fundamental to resonate. In
carillons, where the nominal or “melody”
notes are featured, this results in sour
peals. 1f the earillon is to produce sweet
sounds, it is essential that the fundamen-
tals he tuned to the nominals,

After the Riverside Carillon was first
installed in 1931, it was soon apparent
that, although eaeh bell was individually
tuned perfectly, the scale was not prop-
erly tempered. In 1955, fifty-six bells in
the carillon were sent to a bell foundry in
1Tolland to he reeast and retuned. During
their ahsenee, New York's West Side lieard
|rivate recordings made of the Riverside
Carillon as reproduced by a huge loud-
speaker system located on  the eleventh
floor. When the bells were returned to
their home on the Hudson, the tones they
produced were superbly pure.

The reeording session was scheduled for
Saturday morning. In ease of rain, the
date was to be changed to the following
day. Wind was also a factor; the mere
suggestion of a breeze on the street heeame
a howling blizzard up in the tower. Fortu-
nately the weather was perfeet and, shortly
hefore noon, the distinguished carillonist
of the Riverside Carillon, Dr. Kamiel
Lefévere, nssumed his place at the earillon
console,

It had been decided to first record an
album of Christmas musie prior to unleash-
ing the storm of bells for the Overture
1812. Consequently Dr. Lefévere performed
a recital of Yuletide carols. For some
40 minutes, it was December in May for
the doubtless bewildered residents of
Riverside Drive. Following this unseasonal
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For the stereo perfectionist
The new ESL GYRO/JEWEL

P Nolouger 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 silestone
int audio progress: the ESL GYRO/JEWEL, the stereo cartridge of tomorrow.

P Ifyouaretechuicallyminded.youwill bepleased tolearn that thetrivanphant design
Fig. 1 of the ESL GYRO/JEWEL is based upon two of ESL’s patented, submtiniatire
apéritif, this writer was invited to assist DArsonvalmovements, coupled to the stylus shoe by ESL s unique new Gyro/jewel,

in ereating as mueh din as was possible for

the Overture 1812 bell effect. Dr. lefovore P You will be pleased, also, to learn that the ESL GYRO/JEWEL excels in vertical

cordially made room for me on hisx benei. compliance (5 x10-° cm/dyse), lateral compliance (5 x10-¢ cmfdyne), dynamic
UM LT TEAE Sl i e mass (.00 3 gns), channel separation (20 to 25 db), and frequency response
jority of the bells, my job was to pound X |

away at a small muuber of Ligh bells, 1t (+3 db from 30 to 15,000 cps, with response extending well beyoud 20 ke).

was at this point that I learned to fully 3 YT s - -
appreciate the reason for the leather band. P But ouly through actual listeing can you realize the vast superiority of the

ages whiel the carillonist wraps around his | ESL GYRO/JEWEL. Contpare it at your audio dealer’s, and you'll want to own
fingers, as seen vaguely in Fig. 1. this stereo cartridge that's years ahead. Only $8 5 write for details,
Confronting the carillon player is a key- N
board comprising two rows of tough-
looking, rounded oak keys, % in diameter.,
The keys are connected to wires which ean
be seen over the head of the earillonist
in Fig. 2 which activate the eclapper me-
chanisin. The player must adjust the ten
sion of his stroke for ench hell since a
larger bell requires more force than a Circle SIA
swall hell. Hand strokes are not employed
for the eolossal six lowest bells of the

Wm
Riverside Carillon. The upper row of keys
corresponds to the black keys ot the piano,
the lower to the white notes, and the P
pedals to their organ ecounterpart, The Does
keys are struck vigorously with the side of ’
the hand, hence the finger coverings. After g
a briet period of striking repeatedly a
number of high bell keys, Ely ttl?mler, bare make you

FOR LISTENING AT 1TS BEST

Electro-Souic Laboratories, Inc.

Dept, A « 35-5 4 Thirty-sixth Street « Lowg Island City 6, N.Y.

A A N ] S

fingers were as hruised as a gloveless palm Unless hearing your favorite composer in ster eophomc sound
G G AU VDL BB releases a deliriously marvelous feeling within you . . . unless
Carillon playing may be the most strenu . . I . A R F10 ) i
ous musical art, but the carillonist has two it conjures up vivid pictures in your mind’s eye . . . unless it
compensations (among many others) for penetrates your “inner” being . . . then you are not getting

the unusual physical demands of his pro-
fession: (1), he produces a bigger sound
thau any other instrumentalist. and (2), To feel the gigantic realism of stereo, vou must hear it on the fin-
every time he strikes a key, hundreds hear “ .

him. x est equmment possible...for stereo demands the finest. Are vour

stereo tapes played on the feproora

the full impact of stereo!

& P

Tape Recorder, considered the world’s best by
many professionals? And the new stereo disc
system* demands the very highest qual-

i ity tumtable available . . . the Mm ,...ﬂm
¢

of course . . . to breathe its music through
JITAY ON DU1‘70 Duplex Coaxial Loud-
ﬂ% speakers for a smooth extended frequency response

and broad even acoustic distribution. Yes, for the
| brilliance of stereo you need good equipment!
*watch for announcement of Connoisseur stereo cartridge

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

Fig. 2. ' Circle 518
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ookshelf

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

No. 111
Revised Edition
ELECTRONIC MUSICAL INSTRUMENTS
by Richard H. Dorf

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

No. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited by C. G. McProud,
publisher of Audio and noted authority
and pionecr in the ficld of high fidelity.

Comains a wealth of ideas, how to's,
what to's and when to's, written so T
plainly that both cngincer and layman )
can appreciate its valuable context. ey
Covers planning, problems with decora-

tion, cabinets and building hi-fi furni-

ture. A perfect guide. $2.50 Postpaid.

i ervas

AUDIO Bookshelf

RADIO MAGAZINES, INC., Dept. A
P.0O.Box 629, Mineola, New York

Please send me the books I have circled below. 1 am enclosing the

NEW?! At last . .. No. 117
“Tape Advice TECHNIQUES OF MAGNETIC RECORDING
by Joel Tall

. . e ”
n SHH[)/(’ American With Foreword by Edward R, Murrow

This unique contribution to the fast developing field of mag-
netic tape recording translates the complexmes of science to
practical casy-to-follow techniques. It is a book for the tape

- enthusiast and professional who wants new ideas, new standards
e pas e of excellence in magnetic recording. Twenty chanlers of know-
| e 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

No. 110
HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

Right up to date, a complete course on sound reproduction.
Covers everything from the basic clements to individual
chapters of each of the important components of a high fidelity
system. 36.50 Posipaid.

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidelity Simplified. Easy 10 read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound cffects, editing and splicing, etc. Invalu-
able 10 recording enthusiasts.

Paper Cover $2,95 Posipaid.

No. 114
Revised Edition
THE NEW HIGH FIDELITY HANDBOOK

by Irving Greene and James R. Radclitfe

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 Postpaid.

and repair of ﬂ]"

No. 118
NEW!' How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume |

by lLeonard Feldman

Latest information on hi-fi components for efficient repair and main-
tenance. Complete, down-to-earth information that is not punc-
tuated with complicncd mathematics. Helpful 10 the hi-fi enthusiast,
technician or engincer, this first volume includes many important
features: Example schematics with tube layours, descriptive illustra-
tions and hook up diagrams, buyers’ guide. 156 pages profusely
illustrated. $2.50 Postpaid.

full remittance of $..coeooviviiiiiiiiii (No. C.0.D.)

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders

(sent at buyer’s Tisk).

BOOKS: 10 m 12 N4 115 17 118

NAME Ex=_ = -
ADDRESS _ _ =
CITY S ZONE__ _STATE =
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TRANSISTOR BETA TESTER

(from puge 22)

the values ot B,,;, and I+, coin-
cide with the meter indications,

It should be emphasized that the meter
should he ealibrated first to make snre an
aceurate calihration is obtained for the
B tester,

When F, and R, are adjusted to give
the proper values of 8 at both ends of
the scale, all other points in between are
automatically ealibvated to an aceuraey
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 exaetly with the dial read-
ing=. Readings with switch N, in the
“X27 position will be exactly one-halt
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 lunear potentiometer is used
with a dial marked frowm “0” to »100,”
the method of calibration is the same,
with the following exeeption. Sinee the
Bpin reading should be “5.0”, and the
dial reads =07, and the B, reading
should be #1057, and the dial reads
“1007, the user should always make a
note to add the quantity *H.07 to every
veading he makes with the instrument.
Thus, a reading of =420 on the dial,
really indieates a true B value of 47.0
and so on. This constant offset between
true B and dial reading does not di-
winish 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 ean bhe cut out
and glued to the eabinet to serve as the
dial, preferably under a thin piece of
transparent plastie for protection.

Construction

All the ¢omponents can be plaeed in-
side a 37 x4” x5” aluminum box. The
placement of the parts ean be scen from
the photographs. All resistors and ca-
pacitors ean be mounted on a small ter-
minal board, and wires run to the bat-
tery, switches, and potentiometers as re-
quired, An “L” or “U” shaped bracket
is used to secure the battery, or it ecan
be mounted on the bottom cover plate.

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

COMING

Aungust 6-8—Special Technical Conference
on  Nondinear  Magnetie  Amplifiers;
Iotel Statler, Los Angeles. Sponsoret
by IRE-PGIE and AITEE.

Aug.  13-15—Electronic  Standards  and
Mensurements Conferenee ; Boulder Labs,
Bnrean of Standards, Boulder,  Colo,
Npousored by TRE-PGT, NEE, NBS,

Aug. 19-22 — WESCON — Western  Elee
tronic Show auwd Convention; Ambassa
dor lotel and Pan ’acific Aunditorium,
Los Angeles, Sponsored by TRE sections
in LA wmd SE, and WCEMA,

October  2-3—Ingineering  Writing  and
Speech Symposinm: New  York. Spon
sored by IRE-PGEWS,

AUDIO e JULY, 1958

Hi-Fi Shows

September  19-21—Chieago, 1113

House llotel. (Inaternational
Sound Erposition, Inc.)

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

Oct,  10-12 — Philadelphia
Franklin - Hotel.  (Institute
Fidelity Manufacturers.)

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

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

Palmer
Night &

Ben juamin
of High
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What do the
record people

mean by “waxing”?

When a Broadway colunmist 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 ycars.

The cxpression 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 cxpression was a
misnomer. Those early masters might
better have been described as “‘soap-
ings” for their composition was cheni-
jcally 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
carly 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
niasters, 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
stercophonic or monaural.

Of course. Audio Devices also did
some pioncering in the magnetic re-
cording tape ficld. For years now,
Audiotape has been the choice of dis-
criminating tape recordists — profes-
sional and amatcur alike. But that’s
another story. If you'd like more infor-
mation on Audiodiscs (or Audiotape),
writc 10 Dept. AA, Audio Devices,
Inc., 444 Madison Avenue, New York

N.Y.

*one of a series
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WITH

Sonotone.

STEREO
PHONO CARTRIDGES

you can
hear the
difference

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

Circle 54A

b

~ ONL )
SONORAMIC
OFFERS HIGH
QUALITY TAPE
INA
PERMANENT
PLASTIC

WIDE LATITUDE TAPE
® Protects inst dirt, dust, mishandling.
® Easy to store, ® Exclusive index system.
® V-siot sefection-finder reel.
® Tapes easily accessible.

IR 4l
YAl

Distortion free, lifetime Iubrl.catlon to eliminate
sgpeal, adhesion, besd deposits: Broad
plateau bias assures finast perfarmance oa all.
recorders, high rasistance 1o abrasion,
print-through, cisppirg.

Far mEE ma lime-tapa ruber, write: Dept. 4108
FERRODYNAMICS CORFORATION

LODI, NEW JERSEY

Circle 548
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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 specitication pattern. Re-
sistance values from 0.1 ohm to 20 meg-
ohms are availahle 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. FFouch at the address
shown above. G-16

¢ Panalarm Division of Panellit, Inc., 7401
N. Hamlin Ave., Skokie, 111.,, producers of
annunciators and other industrial infor-
mation systems, is now issuing a four-
page folder describing a new 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 conveutional relays. There are
no moving parts, resulting in a high de-
gree of relinbility 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 {llustrates and describes the G-E
20-watt high-fidelity amplifier Model PA-
20, the "Transi-Tube” preamplifier Maodel
Al1-203, and the dual-function preamplifier
Model UPX-003B. Equipped with one n-p-n
junction transistor and one 12AX7 double-
triode, the A1-203 is virtually free of hum
and microphonics 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 16P-237 should be addressed to
G-E Hi-Fi, 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 GIFW Serve
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 delineites 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.
Maochanical and electrical features are
fully explained. Complete technical speci-
tications, 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 ligts 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 make
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 (ienemotor 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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—CLASSIFIED—

Rates: 10¢ per word per Insertion for noncommarclal
advertisaments; 25¢ par word for commercial adver-
tissments. Rates are net, ané no discounts will be
allowed. CoPy must be accompanied by ramittancs In
foll, ané must reach the New York offics by the
first of the month preceding the date of Issue,

T AUDIO EXCHANGE has the largest
seleetion of new and fully guaranteed ysed
equiipment, Catalog of used equipment on re-
quest. Audio clutnge, Dept. Als, 159-19 Hill-
i Jamaica 32, N. Y. AXtel 7-7577;

Ave, White Plains, N. Y.,
0 836 I“latbush Ave., ILirooklyn,
‘ckminster 2-5300.

HIGH FIDELITY SI'EAKERS REPAIRED

Awmprite Speaker Service,
70 Vesey St., New York 7, N. Y. BA 7-2580

LOOKING FOR CLEAN RESPONSE TO 20
CY (LIS sten to the radically new Racon
s HE-C 5”7 foam-suspension speaker. Racon
Illectric Company, Inc., 1261 Broadway, New
York I, N. Y.

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any li-fi. You'll
be plad you did. Unusual savings. Key Elec-
tronies, 120 Lilerty St. New York 6, N, Y.
EVergreen 46071,

TRAINS  for new-used AMPEX's  Grove
Enterprises, Roslyn, 1'a. TUrner 7-4277.

FOR SALK: 1-year-old National Criterion
AM-I'M stereo tuner, Ilorizon 5 preamp, Dyna-
kit 4-8-16-ohm, 50-watt amplifier; all for $205
postpaid (cost $315). Kenneth R, Williams,
407 W. Gorham St., Madison 3, Wis,

WANTED : Cook 513 or 5C head or entire
system ;. FOR SALE: Rek-O-Kut M-12 lathe
and T-12 turntable. oran, 3452 N, lackett,
Milwaukee 1t, Wisconsin.

SIPEAKER CABINETS
AManufaeturer’'s over-run, brand name enclo-
sures, genuine mahogany, completely finished,
with or without speakers, 50%’, off audiophile
list. Write for details. (‘ustom Craft, P 5
Box 301, Jasper, indiana.

AMPEX 350 console, §850, also include
portable cases, Excellent condition, has had
little use. R. J. Entringer, 2211 Camino Del
Reposo. La Jolla. California,

TAPE RENTALS! Wide selection of s(ereo
and monaural pre-recorded tapes available at
lowest rentals, no membership fees. For full
de and free price list, write NATIONAL
RENT-A-TAPLI, Dept. A, P, Rox 1,
Winnetka, HL

TAPE AND DINC DUPLICATING
Write for priees and available services.
.l\llll'lltl,l‘l ENTERPRISES, Box 145, Lombard,

WRITE for confidential money saving prices
on your HN-Fideiity amplifiers, tuners, tape
T rders.  Individual quotations only; no

s, Classified Camera, Dept, A, 2057
Island Ave.. Brooklyn, N. Y.

WANTEI: Presto R(-10-14 or PB-10-14

Mechanisms, Altee GOSI Loudspeakers,
Niate »and serial number or if interested
in trade for other professional or hi-fi equip-
ment, .\‘I'.\.\‘QUI'I. B30 W, SIst St., New {'ork

i N.

catalog:
Coney

HI-FLITAVEN—New Jersey's leading sound
iter, Write for information on unigque mail
r plan that offers professional advice and
low prices. “Awarded Institute of High Fidel-
ity Manufaeturers” Plaque as registered com-
ponent dealer.”™ 28 Easton Ave., New DLruns-
wick. N. J.

WANTED : Western  Electrie 7554 loud
FOR SALK: Antique Vietor Talkin
etrola.  Ilobert  langevin, 2013
e, Palo Alto, California.

FOR SALE: AMPEX 620 speaker. $125,
Ampex ease for 350 tape transport, $50. Seven
10" plexigls 11 ahiminmm empiy reels, §1
. Fentone STINY artridge, $10.  Altec
S3000R _crossover, $15, KRhipped prepaid and
isured. M. <. Boyd, 903 Salmmon Drive, Dallas,
Toexas,

NEW  low-distortion PRE-preamp. Tran-
sistorized for use with low-level eartridges,
§8. Nee May Avbpio for specs or write, Vie
Pitre, 3216 Barker Ave., Bronx, N. Y,
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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

AT

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

Send 25¢ for booklet “Themne And Vana-
tions™ contaming FM Station Directory.

APPARATUS DEVELOPMENT CO.
Wethersfield 9, Connecticut

Circle 55D

CANAD,
High Fidelity Equipment
Complete Lines e Complete Service

Hi-Fi Records — Components
and Accessories

LECTRO-VOICE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO, CANADA

Circle 55E

E20 W. Diympic Blvd, - LA 15, Calif. - RI7-D2T1

Circle 55F

AN EYE FOR VALUE?
Write us your hi-fi needs now
—you'll be glad you did.
immediate replles, Complete steck.
Dept. K2

KEY ELECTRONICS CO
120 LIBERTY § . 6,
Phane: EV.umn 4-6011

Circle 55C

EMPLOYMENT

JIIEATII COMPANY’'8s expanding Audio pro-
gram calls for several experienced audio engi-
neers. Requirements are a minimum of five
years’ design experience with power amplitiers,
preamplitiors, AM amd FM tuners, and clectro-
mechanical devices related to audio. Fqual
experience in all of these fields is not requived,
but some acquaintance with the total field ix
necessary. Write HEATIH COMIPANY, Box
698, Benton Harbor, Michigan.

A TEXTILE MILL operating weaving milts
in Paterson, New Jersey, and Chicago Heights,
Iilinois, needs sales representatives for com-
plete line of woven radio and television grille
cloth, Liberal straight commision basis. Box
CG-1, AUDIo, I, O, Box 629, Mineola, N. Y,

AUDIO e JULY, 1958

jﬂm Notes .

U. S. Department of Commerce has
issued a report which lists High Fidelity
as one of fonr industries which are "reces-
sion proof”. . . Bearing out the D. of C.
Lulletin, British Industries Corporation
repurts 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 dise,
dominated the anmnual EIA electronics
barts show in Chicago. Equipment manu-
facturers are almost unaminous in their

belief  that availability of records wihl
bring the market for amplifiers, car-
tridgges, speakers, ete, to boom  propor-

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

Speaking of stereo, the August issue of
Avnie will be the most complete compila-
tion of stereo information ever assemhled
between two covers. An all-stereo issue,
it will cover the subject from all aspects.
Of particular, if not revolutionary, interest
will be an article by Benjamin 3. Bauer,
vice-president of CBS Laboratories, which
will deseribe a means of achieving stereo
reproduction from a single, fairly con-
ventional, amplifier,

Livingston Audio Products Corporation
has heen named national distributor for
Counterpoint stereo tapes . .. Allied Radio
Corporation, Chicagn, will begin mailing
its general eatalog No. 180 to customers
in September . .. Ampex Audio has hegun
shipment of a conversion kit for convert-
ing Ampex home musie systems to J-track
stereo aperation. The assembly enables the
musie lover to play either the new 4-track
tapes or regular 2-track tapes the
simple flick of a lever. . . . S at
the first annuat distribution congress spon-
sored by the Magnetic Recording Industry
Association inctuded: Nat Welch, Ot Radio
Industries, Inc.; Bd Altshuler, MIRA; I’hil
Guudy and . D, Dubois, Ampex Audio:
Irving  Rossman, ’entron Corporation;
Quinn  Pritechard, Pritehard & Mann:
Martin Solow and Adrian Price, Wexton
Company, Ine, and Tom Dempsey, Reeves
Sounderaft Corporation.

Preliminary negotiations have heen com-
bhleted for the purchase of Westrex Cor-
poration, a wholly-owned subsidiary of
Western Electric Company, by Litton In-
dustries, Inc. . . . General Cement Manu-
facturing Company, a division of Textron,
Inc,, has purchased the American Micro-
pPhone Division of Elgin National Watch
Company . . . Electro-Acoustic Engineers
and Comsultants, 82/83 New HBond St
London W.1. has bheen appointed sole
United Kingdom distributors for Altec
Lansing Corporation und Stancil Hoffman
Corporation.

if
you think
that all brands of
recording tape are alike . . .

BRAND

ferro-sheen

Available wherever quality tape is sold.
Circle 55A

DON'T
MISS
IT!

ALL-STEREO
ISSUE

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

WWW. asknerieainiadiahistory.com

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,such flawless performance.

Your dealer is listed in
yourlocal “Yellow Pages.”

C
Y

e

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION

1418 N. Goodman Street - Rochester 3, N. Y.
Circle 55B
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NORELGO.......

the world’s

e nlt| finest’ |

pickup cartridge

DYNAMIC
design by
Philips of the Netherlands

o find ocut wh pick up cartridge
is the world's ”I‘IES.t and why

the MORELCO is the world's

tortie

Lix

NORTH AMERICAN PHILIPS CO.,INC.
High Fidelity Products Division, Dept. 247
230 Dutfy Avenue, Hicksville, L, 1., N. Y.
CIRCLE 56A

for everything in hi‘fi ]

GET THE MONEY-SAVING 1958

ALLIED CATALOG

g mABE

—e

featuring the X
warld's largest

stocks of systems
& components  *

free!

SEMD FOR IT

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
ALLIED-Recominended complete Hi-Fisys- |

tems, plus the world's largest selection of

¥ 8 (amplifiers, tuners, ch 8,
speakers, enclosures and accessories)
Want to build-your-own?—see our exclu-
sive Hi-Fi KN1GHT-KI1TS. For everything in
Hi-Fi—for everything in Electronics, get
the FREE 1958 aLLIED Catalog

ALLIED RADIO iET

I ALLIED RADIO CORP. Dept. 17-C8
100 N. Western Ave., Chicago 80, 1l).
I O Send FREE 1958 ALLIED Catalog

Name___

Address.
City.

Zone State

= =
b e -

CIRCLE 568

ADVERTISING
INDEX

®
Acoustic Research, Inc
Allied Radio Corp. .
Apparatus Development Corporation
Audio Bookshelf
Audio Devices, Inc.
Audio Fidelity, Inc
Audiogersh Corp. .
Audiospeaker Laboratories

Bell Telephone Laboratories

Boggn. David Co., A Division of The
iegler Corporation Cov.

Bradford Audio Corp.

British Industries Corporati'?n

acing Page I, 3

Classitied 5
Dynaco, Inc. 45
EICO 5 i
Electronic Applications, Inc. .5
Electrosonic Laboratories, Inc. 51
Electro-Voice, Inc. cev.. Cov. IV,
Electro-Voice Sound Systems . B
Ercona Corporation 51
Ferrodynamics Corporation
Fisher Radio Corp. E
Fukuin Electric (Pioneer} . 4
Grado Laboratories 3¢
Heath Company ........ 7-11
High Fidelity House .
JansZen Speakers |Neshaminy

Electronic Corp .47
Key Electronics 58
Kierultf 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.
ORRadio Industries. Inc.
Pickering & Company, Inc. ... Cov. lI, 15
Pilot Radic Corporation . . 49
Professional Directory ...... . 55
Racon Electric Company, Inc. )
Radio Corporation of America 5 &)
Robins Industries, Corp. ....... . 56
Rockbar Corporation 29
Sherwood Electronic Laboratories. Inc 1
Sonotone Corp. . ... 54
Stromberg-Carlson, A Division of

General Dynamics Corporation ......
Superscope. INC. ...t viiann i 2
Tung-Sol Audio Tubes .... 43
University Loudspeakers, Inc. 33
Viking of Minneapolis ............... 39

WWW amerceatiadioRistery. com

TS4A-DLX

GIBSON GIRL® ...

TAPE SPLICERS

Six Models from 1.75 to 55.00
fra sy
T ROBINS GIBSON GIRL tape splicers
5;'? a.ssuve you of PROFESSIONAL SPLICES
b IN SECONDS! They are the accepted

rd of the professional and indus-
i:ia:ldausders of recording }qpe because
of their ease and reliability of )
operation and high s!?ndards .°' work-
manship. The only splicers which cut
and trim the splicing tape and tape
edges with an indented trim cut,
making THE SPLICE WITH THE
GIBSON GIRL SHAPE.
AT DEALERS EVERYWHERE'
write for FREE Catalog of ROBINS'
Phana and Tape Accessories!

= ROBINS

.INDUSTHIES CORP.
FLUSHING 54 - NEW YORK

CIRCLE 56C

heritage
Swiss precision

REVOX

TAPE RECORDERS

Dual Track B-36: $399.00 net
Coming! Stereo Adapter engineered to the
same unmatched stondards 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, & 33
IPS. Wow & flutter better
than NARTB standards. 40-

P I ok ey i
g e ) at — . 8 tubes.
"'e"":rd 1844 x 11%, x 13%".
& naom
neme | ELECTRONIC
ye APPLICATIONS, Inc.

dealer. 194 Richmond Hill Ave.

Stamford, Conn.
CIRCLE 56D
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