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For a down-to-earth explanation of the problems in disc recording, along with
a comprehensive treatment of the reasons for pre- and post-equalization
better knoun as recording characteristic—see Chap. 4 of SOUND on page 17.

One school of thought insists that a high-impedance dividing net-
work such as this ahead of the amplifiers gives better quality, but
little information is available. See page 13 for one good method.

HIGH-QUALITY DUAL CHANNEL AMPLIFIER
DISC RECORDING—CHAPTER 4 OF “SOUND”

Plus all the regular features—

Edward Tatnall Canby’s Reliable Record Revues
Harold Lawrence’s “About Music”

Equipment Reports—Audio Patents—AUDIO ETC
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Unbelievable?

... Perhaps, but this happens |
to be truc! =

A High-Fidelity phonograph-tuner combination is af last available as a com-
pletely integrated unit. It is a product of AMI INCORPORATED.*

Mark II1.

Long believed impossible, this new “packaged” unit climinates the need and
uncertaintics of successfully joining together the many separate components pre-
viously thought essential to real High-Fidelity reproduction.

The AMI phonograph includes components of superior quality. They are identical E
with those which the most dedicated Hi-Fi fan would select and assemble for
himsclf. The result: a musical instrument that meets the most stringent require-
ments for authentic reproduction of recorded music throughout the entire
audible range.

The new AMI phonograph is complete, ready to plug in and plav. It brings out
the very best from your most treasured recordings. 1t has a precision changer. high output .
amplifier, three-way exponential horn system, and frequency dividing network, ]
variable reluctance cartridge and AM-FM tuner. All components are precisely
matched for balance and shiclded against extrancous noise. Their placement
within the cabinet—a definite and integral part of the superb AMI sound system
—is carcfully calculated. The cabinet itself is a distinguished piece of fine furniture

that gracefully complements any home decor. _'ﬁ
L]
L
Soon . ..
. . . For the hundreds of enthusiastic listeners . . . all who sought to buy our
prototype models off the exhibit floors at the High-Fidelity Shows in Chicago, -~ -
New York, Boston and Philadelphia . . . your patience will soon be rewarded. - = o

The new AMI phonographs arc in limited production. Within a few wecks you
may have and hear one for your very own.

- .
w;
|
|

A

Mark ]

Mark II

To others . . . who have not had an opportunity to hear the truly magnificent
music of the AMI phonograph . . . we urge you to visit—at your carliest con-
venience—your dealer (name on request).

You’ll be delighted at the case and simplicity of the AMI phonograph controls
.. . their flexibility in achieving tonal balance with various record characteristics
and acoustical environments, Whatever they may be . . . vou get o/l the music on
the record with amazing clarity and presence. Your own TV set or tape recorder
takes on a thrilling new dimension when played through the AM1 sound system.

We believe vou'll agree once you hear the AMI phonograph that it alone is the in-
strument of your choice for authentic realism in the reproduction of recorded music.

AMI Fine Furniture Cabinetry is available in your choice of Mark IV with Mark V. AMI 3-wav horn
Light and Dark Mahogany Finishes with Accents of Gleaming Brass system enclosure for wall placement,

*AMI, since 1909, a pioncer in the manufacture of automatic musical instruments for commercial installation.
brings to its new Home High-Fidelity line ahnost half a century of experience
in the clectronic and mechanical reproduction of music.

way,
o
S,

=
I] jncoi/m?a/on’ 1500 Union Avenue, S. E.

S k3 Member, Institute
. ven \W);  of High-Fidelity
Grand Rapids 2, Michigan R Manufacturers

WWW. aknerieanntadiahistory.com
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S. G. BROWN
High Fidelity
Headphones
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sion, sensitivity, fine
workmanship.  and
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THE BRITISH INDUSTRIES

9;/(73{%{? @W/

N

The
Quality-Endorsed

Products
of the

BRITISH
INDUSTRIES
GROUP

In response to many suggestions, we present a
convenient listing of B.I.C. products you will
find at leading parts distributors and sound de-
partments throughout the country . . . every
one fully guaranteed, with service facilities and
spare parts available at all times.

TEAR OUT AND CARRY THIS CARD
WITH YOU WHEN BUYING.

[ ]
GARRARD
AModel RC-80

World's finest rec-
ord changer. Fully
automatic,  preci-
sion-engineered and
trouble free,

GARRARD
Model “T™ Crest

3 - speed manual
player, with auto-
matic start and stop.
Compact; eflicient;
incorporates  basic
features of RC-80.

GARRARD

AModel 301

World’s finest pro-
fessional 3 - speed
transcription turn-
table for home use,
All speeds variable.

[}

LEAK

T/L 10

Amplifier with
“1’0int One’” Re-
mute Control Pre-
amp, Amazingly low
0.19% harmonic dis-
tortion.

LEAK
T/L 12

Britain’s finest am-
plifier, with unique
“Vari-Slope” Pre-
amp., Unsurpassed
at any price,

]

LEAK ARM and
DYNAMIC
PICKUP
Acclaimed by ex-
Ecrts. Widrl{ used
¥ scientific labora-
tories and radio
studios.

[ ]

GENALEX

KT66 and Z729
The original KThb.
Britain’s famous
power - amplifying

tetrode . . and
the orniginal Z729
low - hum input
tube.

(see other side, please)

WWW. atnerdsaasadioRhistery.com
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fine distortion-
free recording.

= ——

truly

Your tape recording or PA
equipment can reproduce a
much wider range of voice
or music—if you use these
microphones !

' SONODYNE™ Model 51

A dynamic semi-direc-
tional microphone with
excellent response to
10,000 cps. Widely used
by performers, bands and
recording artists. Ideal as a moderate-
cost replacement for conventional
tape recorder and PA microphones.
Multi-impedance switch gives you
the versatility of three microphones
in one. Supplied with 15’ microphone
cable. Rich satin chrome finish. List
price 349.50.

“MONOPLEX™ Model 737A

L]
LETITS

The only uni-directional
crystal microphone made!
Super-cardioid polar pat-
tern reduces pickup of
background noises and reverberation
by 739, to provide clear noise-free
recordings. Frequency response to
10,000 cps. Has moisture-proofed
‘“Metal Seal” crystal and internal
sponge-rubber floating mount for
long operating life. 15’ cable, satin
chrome finish. List price $46.00.

@D 7oz
SHURE BROTHERS, INC.

225 West Huron Street, Chicago 10, lllinois

v
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TUBELESS
AUDIO
COMPENSATION

only 14 db

insertion loss!

The Model 4201 Program Equal-
izer haos been developed to provide
utmost versatility for the compensation
of sound recording and broadcast
channels. High and low frequencies
moy be boosted or attenuated while
the program is in progress with negli-
gible effect on volume levels. It may be
switched in or out instantaneously to
permit compensation ot predetermined
portions of the program. This feature
is especially useful in tape dubbing
work,

Model 4201, Progrom Equatizer

FEATURES

Equalization and attenuation in accu-
rotely calibrated 2 db. steps ot 40,
100, 3000, 4000 and 10,000 cycles.
Insertion Loss: Fixed at 14 db. with
switch “in" or "out.”

Impedance: 500/600 ohms.

Low Hum Pickup: May be used in mod-
erately low-level channels.

Send for Bulletin E for complete data
Net Price $195.00
FO.B. North Hollywood

Model 4201 Program Equalizer 1s also

available for the custom builder in kit
form with complete wiring instructions.

Send for Bulletin TB-4.

atiyes im

Prineipal Cities

Subsidiary of International Resistance Company
11423 VANOWEN STREET
NORTH HOLLYWOOD 3, CALIF.

AUDID PATENTS

I, : iCriARD H. DORF-

tional Eleetronies Company lave some

interest in the field ot magnetie record-
ing. The first is the product of Bruee Rob-
erts and is numbered 271253720 1t is a
method of recording two signals on the
sume portion of tape without mutual inter-
ferenee amd with the object of doubling
the available reeording time on a given
length of tape.

In nonnal tape recording the head gap is
perpendicular to the direetion in which the
tape travels, As the current through the
head varies and the tape moves, a series
of small magnetized domaing are ereated,
cach with a field and polarity corresponding
to the intensity and phase of the head eur-
rent at the instant of maguetization, These
domaing may for simplicity be considered
as a series of individual magnets of the
requisite field strength and polarity, each,
of course, with a north and a seuth pole.
With the vsual recorder and head ovienta-
tion, the individual magnets are oriented
in the direction of tape tr sinee the
flux gap ercating the magneties is perpen-
dicular to tape travel aud the lines of foree
bridge the gap, we nay picture any small
har maguets at right angles to the gap.

Ax everyone concerned with tape record-
ing knows, correet orientation ot the play-
haek lead is essential in reproducing the
ligher frequencies to maximum advantage,
The reason is, of course, that if the play-
back head gap is not at exunetly a right
angle to the small “‘magnets’’ a loss in
level oceurs; and the loss occurs first with
those ‘“magnets ™" which are shorter—rep-
resenting higher frequencies—because with
a given gap width they will more easily fit
inside the gup entirely when wrongly ori-
ented so that there is no field across the
gap.

It follows—and this can easily be veri-
fied—that if the playback head is oriented
s0 that it is at right angles to the reeord-
ing head there will be no output at all at
uny frequeney. Roberts takes advantage
of this fact.

Let us assume two recording hewds ar-
ranged with their gaps at right angles,
cach gap making an angle of 45 degrees
with respeet to the tape, as illustrated in
Fig. 1. (A) of Fig. 2 represents a portion
of the tape with a number of radinl lines
about o point representing possible posi-
tions of small **magnets.”’ Sinee the num-
ber of possible orientations is infinite, 12
lines are shown at equal angles from the
point. Now let us move the tape of Fig. 2
past the Channel B head of Fig. 1, Of the
12 possible magnets in (A), eight are now
oriented at right angles to the head which
Just ereated them, They represent the re-
cording made by the Channel 13 head, The
remaining fonr possible magnets are un-
changed.

Now let us recorst the smme portion of
tape with the Clizmel A hiead, (C) in Fig,
2 shows the result. The remaining four
magnets are now oriented at right angles
to the uew head gap, while the original

T\\'o INVENTIONS assigned to Interna-

* flectronics Consullant, 255 West 84th
St., New York 24, N. Y.

I TS VIR T ST PO L W0 DT YRPPION 8.« SR PRyt AP

magnets remain unaltered, Thos two sepa-
rate signals have been recorded on the same
tape, Which one will be played back le-
pends on the orientation of the playhack
head,

The illustration of Fig. 2 proves nothing,
of course; it is simply o representation
of the iuventor’s simplified analysis of
what happens, Tle has verified the aetual
results experimentally, hawever, The two
signals remain distinet, but the second re-
cording plays back at lower level than the
first, thogh the difference is not great,
It seems obvious that all the heads could
be half-track ones, so that hoth recardings
coulds he made on halt the tape width awd
two more on the other half, resulting in re-
cording time wultiplieation of four times
over ordinary single-track reeording. Multi-
ple heads coulild e used simultaneously for
binaural or stercophonie recording, or sin-
gle heads could he fitted with mechanical
means to change their oricutation. Other
drawings in the patent specifieation show
wiyvs of doing cither,

Tape Amplifier

Damiel 11, Dashiell is the designer of a
very wmuch simplitied cleetronism for a tape
recording, consisting of only three tnbes
for all funetions, The number of the patent
is 2,654.003, The scheme is dingraanmed in
Fig. 3. The name of the eompany and the
use of a combination speaker and micro-
phone are elues that this invention is jn-
tended for dietating-machine or other non-
high-tidelity use,

In the RECORD position of the switeh,
microphone signal goes to awplifier 17,
through a potentiometer level control and

(Continued on page 53)

Fig. 1 (top)

1 1
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Fig. 2 (bottom)
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It’s no- necessary to be as impression-
able a- our friend here. But vou will
feel ter ipted to wear vour so’wester as
vour f:vorite orchestra and conductor
thunde: through the stirring storm se-
quence in the Pastorale. Bogen hi-fi
realisn transports vou beyond walls
into th: world of tone that Beethoven
createc

RR550F ceiver: Tuner Section—Sensitivity 2.5
my. for 29db quicting on 70 ohm input. FM
respons: flat = 0.5 db from 15 to 15,000 cyeles.
Hlumine'ed arrow dial and new colibrated
“Zero-1n" tuning meter insure precise tuning.

Preamp!' fier Section—Controls include sepa-
vate 2-pcsition filter switches, inputs for phono

How Hiis Fi?

end tape, 5-position record equalizer, famous
Bagen Separate Loudness Contowr Selector,
continwewsly varioblc bass and treble controls,
Speaker Scleetor Switeh, Frequeuey responsc
is flat acithin 0.5 db from 10 to 60,000 eycles.
25 Watl Amplifier Seetion — Fealures unique
Bogen Variable Damping Factor with new light
indicator to cchieve wllimate damping even
when speaker resonances ore at sub-audible
frequencies. Less than 0.5% distortion at 50
walt peok. In compact chassis form (14%"”

TS x 4%7), $220.00. Mahogany or blonde fin-
ish metal enclosure with removable legs, 38.00

New BS0 Series Manual Record Player - Play
auy disc up to 16" al any speed from 29 to 56
rpm (locks at 33Y4, 45 and 78), plus new 16
rpm. B50-16LC (onc head, you-pick-cartridge),
$40.40. Base, $4 .80

WWW akmefrieainbiadimhistory com

Ask your favorite Sound Salon to put these two
magnificent units through their paces for yvou.

1lave you seen the new Third Edition of our
56-page illustrated booklet, “Understanding
ITigh Fidelity”? Send 25¢ to Department T7A,
David Bogen Company, Inc. 29 Ninth Avenue,
New York 14, N. Y.

-~

Bogen

HIGH %" FIDELITY
Decause It Sounds Better
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HI-F1 TUBES

For Equipment deserving
of the name Hi-Fi

Premium performance to satisfy the most
critical Hi-Fi enthusiast is engineered into
these popular Tung-Sol Tubes. Their ratings,
uniformity and dependability demonstrate
that Tung-Sol quality control methods

can achieve in volume production

the performance levels required for
highest quality equipment. Available
through your tube dealer.

12AX7 TWIN TRIODE VOLTAGE AMPLIFIER

picks up low level signals without introducing hum.

5881 BEAM POWER AMPLIFIER

provides the ultimate in reliability where the 6L6
is normally called for.

6550 BEAM POWER AMPLIFIER

first in the 100 watt power range designed
specifically for audio service.

TUNG-SOL ELECTRIC Inc.

Nework 4, N. J.

Sales Offices: Atlonto, Chicogo, Columbus, Culver City,
Dollos, Denver, Detroit, Newark, Seottle.

§ (40
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\
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Sealed Signat Radio And Aluminized Special  Semiconductors
eam Flashers TV Tubes Picture Tubes Purpose
Headlamps Tubes

LETTERS

Biflex Cones

SIR:

The system of cone compliances deseribed by Badmaieff (‘¢ De-
sign of biflex loudspeakers,’’ November, 1955) in such glowing
terms is my invention. It dates back to 1938, when I used a
method of ‘“applying a laver of viseous damping liquid to bhoth
sides of the cone att the mid compliance.”’ I sold about fifty
speakers with such & cone hefore the war, but then I had to
concentrate on sterner tasks. I resumed peacetime development
in 1946, by whieh time I had realized that doping a part of the
cone didn’t work very well, and T evolved the method of remov-
ing a narrow ring of the cone and replacing it with a plastie
eement. So was born what eame to be called the Hartley 215
speaker.

Apart from the faet that starting in January, 1949, I posted
a total of some 10.000 technical data sheets to various hi-fi
enthusiasts in the 1J.8,, which data sheets deseribed exaetly the
system of compliances and the effect they would have on fre-
queney respouse, there remains the indisputable faet that some
thousands of these speakers are in use in the U.S,, ani they in-
corporate {he mid-cone complinnce which Badmaieff now de
seribes in such terms as to lead the reader to believe that he is
thie inventor. Cones with compliances sueh as he deseribes have
been in regular use in the U.S. since 1949—many in Los Angeles
—and they have heen exhibited and demonstrated at Audio
Fairs in both New York and Los Angeles, as well as at the
Chicago hi-fi show,

However, for the technieal guidanee of your readers. I must
point out some basie errors in Lis article. His Fig. 3, alleged to
be an analogue of a speaker with a double-compliance cone, is
without foundation. The mathematieal exposition is abstruse
and out of place in your pages, but a simple practieal demon-
stration is quite easy. Let the values of inductances, eapacitances,
and resistanees in the equivalent eircuit he specified, such values
being true equivalents of what the speaker is supposed to in-
clude; now measure the impedance of this network over the
wlole audio range and compare it with an impedanee curve of
the speaker it is supposed to represent. It will be found that the
two enrves are not compurable.

Mr. RBadmaiefi stutes that the compliance represented by
Ryui/Cy in Fig. 4 gives an extended and smoother response in
the treble; this is eorrect and this is why it was incorporated in
my own speakers so long ago. HHis exposition of compliance
R.../C, (same figure) is fallacious. The natural resonant bass
frequency of a eone is a function of the stiffness of the outer
surround. Experts like the famous Iawley Produets Company
will confirm that within reason this fizure can be made what the
designer wishes, and the more flexible the paper the lower the
resonance: the limit. of eourse, is the thinnest paper that will
stand up to the ‘“bashing’’ a speaker gets in real life. Thicken-
ing or stiffening the paper raises the resonant frequency, and
the effect of Mr. Badmaiefl s dried viscous plastic layer ean be
paralleled exaetly, and with a great deal less trouble, by adjust-
ment of the paper pulp at the outer edge of the cone and the
varnish used to protect it. This I knew when I was developing
the 215, but the notion of adding ‘‘goo’’ to the outer edge
seems to me to be quite absurd. Here we want freedom of move-
ment, which is why I use a loose flannel surround.

Where a second compliance is truly needed is in the voice-coil
itself. With a conventional coil such as deseribed by Mr. Bad-
maieff, the mass is too great to permit of good high-frequency
respouse, a faet which is demonstrated by his response curve in
Fig. 5 which shows a severe entoff at about 13,000 eps. A voice-
coil assembly with an ineluded compliance (described by me in
Radio Electronies, April, 1954) gives n mueh better output at
the top end, my 215 speaker with such a voice coil being only
4 db down at 20,000 eps.

If I may end on a more personal note—I have found in prac-
tiee as a businessman that the average hi-fi enthusiast doesn’t
take any notice of subtlety in design. The 215 was the result of
twenty five years’ experience of speaker design in which every
single feature was the result of innumerable experiments and
measurements with one aim—to find out what was best. Sales
are not greater beeause many non-diseriminating people refuse
to believe that a 9-inch speaker ean be as good as a 12-ineh
model: T believe it is better. as do those who own my speakers,
but sinee I have to live I must concentrate now on making more
imposing (and more expensive) speakers,

No one could be a more avdent diseiple than I in the move-
ment for putting our high fidelity house in order.

H. A, TIARTLEY.
62, Lartymer Court,
Loudon, W6, England

AUDIO e JANUARY, 1956
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Only the PRESTO SR-27 Tape Recorder

. Profess

The top performance features of the finest PRESTO
units are yours in this 2-unit combination—R-27
tape recorder and A-920B amplifier. Check the
features of the recording unit: 3-motor drive;
separated record, erase and playback heads; fast
forward and rewind. There’s no take-up reel elutch

T-18 TURNTABLE

... finest low-priced professional turntable has
world-famous flick shift—one sideway flick selects
any speed.

There is no finer, smoother-running or casier-to-operate
instrument for control room, studio or hi-fi system than the
Pirouette T-18—1he PRESTO achicvement that sets a new
high in turntable design. You select any speed—3314, 45
or 78 rpm—with a sideway flick of the exclusive PrRESTO
3-speed shift. You engage the proper idler for the speed you
want with one motion. There are no hothersome arms or
shift cams. And check the extras you get: extra heavy-
weight wide-beveled table, deep-well bearing, sleek styling
in telephone black and brushed chrome. $53.50. With

hysteresis motor, $108.

!

ional Performance

gived duch

at such a

0

or idler pulley. Compare the features of the com-
panion amplifier: 10 watt output at 16 ohms, self-
eontained power supply, separate preamps and VU
meter and two playback. You can mionitor the
tape during recording. This professional per-
former is yours for just $588 complete.

NEW
PRESTO
K-11 DISC RECORDER

. .. improved professional version of PRESTO’s all-
time favorite K-10 — incorporates revolutionary
T-18H turntable*

K-11 is the smart new disc recorder you can fit into your
sound system —or use as an on-location recorder. It’s
featherweight with a completely new pick-up arm, fully
encased hi-fi speaker, smart new panel design with push
button controls and the dependable rresTo cutting head.
You get excellent hroadcast-quality fidelity. For those times
when a disc recorder is preferable, the K-11 is your best
bet. Cuts dises up to 131 inches in diameter. Three-speed
operalion.

“with hysteresis motor

RECORDING CORPORATION
PARAMUS, NEW JERSEY

25 Warren Street, New York 7, N. Y.

Export Division:
Instantaneous Recording Service, 42 Lombard St., Toronto

Canadian Division:
WORLD’S FOREMOST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS
AUDIO e JANUARY, 1956 5
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Meet Hermon Hosmer Scott,
Audio Pioneer!

Mt. Scott is well known for his significant
contributions in measuring and reducing
noise. Scott noise level meters and ana-
lyzers are widely used in industrial labora-
tories and Scott's remarkable invention, the
Dynamic Noise Suppressor, uncannily elimi-
nates noise from all records and poor broad-
cast reception without any loss of music, As
every audiophile knows, Scott manufactures
amost distinguished line of audio equipment.

Typical of the quality components that bear
the Scott name is the versatile 210-D, a
combination preamp-equalizer, power ampli-
fier. Dynamic Noise Suppressor, and featur-
ing unusually compiete tape recording
facilities. “In designing equipment for per-
fectionists,” says Scott, “associated com-
ponents must be of equivalent caliber. We
find the wide dynamic range and tonal
response of the Berlant Concertone most
useful in our laboratory test and design
work. Of equal importance, we find we can
depend on it in continuous daily operation.”

Visit your Berlant-Concertone distributor
this week for a demonstration of the unusual
features that have made Berlant-Concertone
the first choice of audiophiles, according to
arecent independent survey The Concertone
recorder is priced from $445. The Berlant
Recorder with hysteresis synchronous motor,
specifically designed for broadcast and
recording use, from $595. Both recorders
are available as complete sound systems
with matching playback amplifiers and
speakers. For detailed literature tully
describing these recorders, write Dept. I-].

H. H. Scott

Berlant-Concertone

i

210-D Amplifier . personal cholce
of leading
audio manufacturers

Belait gt

Audto Division of American Electronics, Inc.
655 West Washington Blvd.

Los Angeles 16, Callfornia

Consult Recordata Division

tor industrial requirements

HAROLD LAWRENCE

Opera’s Sound and Fury

elad Maria Callag in the Chieago Lyrie

Theatre on November 17 as she emergel
from the wings to take a how for Ler per
formance of Madame Butterfly. And wlitt
a bow that was! Madam Callas droppesd
to her knees and lowered her head until
it touehed the floor, remaining in that posi
tion for an eloquent minute or two. Then,
as if still overcome by the impact of Pue
cini’s score, she rose and slowly departed
from the scene, her brow furrowed with
emotion.

A reception of another kind greeted her
off stage. Eight process servers armed with
summonses issued in a contractual dispute
hore down on her. The soprano let loose a
verbal burrage as impassioned as her thrill:
ing performance of a few moments before:
‘T will not be served! I have the voice of
an angel! No man ean serve me! Get your
hands off me!’'’ Quicker than you ean say
¢¢Gianni Schieehi’’ members of the opera
company swooped down on the invaders
and hustled them out of the theatre to the
accompaniment of their heroine’s trilled
outburst in several languages. Next morn-
ing, Maria Callas was on a plane bound
for Italy. At the Milan airport she told re-
porters, ¢* Those Zulus maltreated me! "’

This latest turhulent episode in the mete
oric eareer of the Greek-American soprane
proved onee again that the Artistic Tem
perament, like Chivalry, is not dead. An
other diva and arch-rival of Maria Callas,
Renata Tebaldi, put on a show of her own
at San Francisco last October. A clique
was well in evidence during her perform-
ance in the title role of Tosca. Urged on
by the professional applause, Madam Te
baldi repeated the fumous aria, ‘‘Vissi
d’Arte.’” The crities were not jinpressed.
They brought the claque to task for milk
ing the bows and reprimanded the prima
donna for her precedent-shattering and un
ealled-for eneore.

A elaque in reverse was on hand this past
sunnner at the Aix-les-Bains Music Festi-
val in Frauee where a distinguished audi
ence of 4,000, ineluding ex-King Umberto
and ex-Queen Marie José, was enjoying
special performance of Monteverdi’s Orfeo.
The hero, baritone Giuseppe Valdengo,
strode out on the stage but didu’t sing a
note. Instead he shonted in Italian-fluvored
French: *¢I refuse to go on until the man
agement pays me 75,000 franes extra!
To further emphasize his point, Valdengc
threw down his lyre. At first there was
a shocked silence. Then the audience ex-
ploded in catealls, hisses and curses, the
king and queen rose from their seats, the
conductor hurried on stage to apologize
and eanded by bursting into tears, and Val-

T HUNDEROUS applause welcomed kimono-

"% 26 West Ninth St., New York 11, N. Y.
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ELISABETH SCHWARZKOPF
Sopranc

dengo retreaterdl to his dressing roum. Iiut
the erowd wus not quite through with the
singer. They located his expensive automo-
bile and proceeded to take it apart, while
Valdengoe ran through the streets shriek-
ing: ¢‘“Ifelp! Police! They are taking the
wheels off my ear!”

Americans, Too

An equally volatile personality is Phila
delphia-born David Poleri who recently
scored a1 notable success as Michele in The
Saint of Bleecker Street. Like Valdengo
and Tebaldi, he also played ‘‘Stop the
Musie.”” About two years ago Poleri was
portraying the role of Don José in Carmen
2t Chicago when he abruptly cut off in the
middle of u seene, marched toward the pit,
yelled a few angry words at the condnetor
and stalked oft the stage leaving Carmen
unstabbed, and alive and kieking.

The Carmen of that performance, inei-
dentally, was Gloria Lane who later played
opposite Poleri in Menotti’s opera. It ap-
pears to be Miss Lune’s fate to be stabbed
(on stage) by Mr. Poleri, for as Desideria,
the spurned mistress, she is dispatched in
this manner by Michele.

Speaking of singer-conductor relation
ships, Enrieo Ciruso marked his debut at
Ta Seuala in 1900 by demonstrating that he
could be just as temperamental as the next
singer. The trouble was, he chose to throw
liis weight around with Arturo Toseanini,

(Continued on page 52)
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by

hh§cott
- Sensational

" FM Performance
at a

Best-buy Price

The 311 FM Yuner, $99.95*

There are NO weak stations with this new tuner

® Terrific 3-microvolt sensitivity makes distant stations
sound as clear and sirong as 1hose nearby

® New wide-band FM design gives super-selectivity, 10
scparate stations so ¢lose together you would ordinarily
pass right over them.

® Wide-band circuitry insures rock-steady, drift-free re-
ception, so vou never need readjust tuning

B Automatc gun control always keeps tuner perfectly
adjusted, no matter how the signal varics.

by

hh-§cott
The Greatest

Amplifier Buy | <

You Have
Ever Seen

b e,

TECGHNICAL SPECIFICATIONS
2:megacycle wideband detector — 2 stages of full limiting — 80 db rejection
of spurious resp from cr tion by strong local signals low
impedance output — equipped for multipiex — beautiful accessory case $9.95*
“Slightly higher west of Rockies.

310 FM BROADCAST MONITOR TUNER
For perfectionists and connoisseurs, H. H. Scott offers the
310 FM uner. High Fidelity Magazine says: The 310
“.. . is a tuner that secems as close to perfection as is prac-
tical at this time.” Price, including casec $149.95 East
Coast; $157.45 West Coast.

&

-

%00 .8

99-8 Transcription Amplifier $99.95*

Imagine! 22 watts — complete controls — only $99.95

8 The famous “997 a complete amplifier. now with wice

the power — a brilliam 22 watts

e Complete equalizer-preamplifier with five-position rec-
rd compensator. Equalizes virtually all records.

® New adjustable rumble filter and record scrateh filter
cduce record noise and rumble.

m Two magnetic mputs. switched on panel, allow use of
oth changer and turntible.

FREE — valuable booklet

on high-fidelity amplifiers'
Send this coupon, with your name and address, or
write for FREE BOOKLET A-156 and complcte
catalog on amplifiers, tuners, turntables, and noise

sSuppressors.
H. H. Scott, Inc., 385 Putnam Ave., Cambridge, Mass.

e e T Sy U S ——

B Special provisions for playback of pre-recorded tape
through vour 99-B.

u Continuously variable LOUDNESS compensation. with
volume-loudness switch, gives perfect tonal balance at all
listening levels.

TECHNICAL SPECIFICATIONS
Input selector switch for two magnetic pickups, crystal or constant amplitude
pickup, three high-level inputs, and NARYB tape playback — frequency response
flat from 20 cps to 30 kc — hum betier than 80 db beiow maximum output
harmonic distortion less than 0.8% — first-order difference-tone intermodula
tion less than 0.3% — class A circuits throughout — easy panet mounting
beautiful accessory case $9.95° *Slightly higher west of Rockies.

h-§cott

385 PUTNAM AVE. ¢« CAMBRIDGE 39, MASS.

Export dept.: TELESCO INTERNATIONAL CORP., 270 Park Ave., New York 17, N. Y.
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right from
the start. ..

music
that lives
and grows

wl¥s T

ASSOCIATE

SPEAKERS - TWEETERS - COMPONENTS

81 18-2
TWEETER TWEETER
ASSEMBLY [3331300:18

RIGHT FROM THE START, Lorenz gives
you full’listening enjoyment, plus the
satisfaction of knowing that Lorenz
years-ahead engineering and craftsman.
ship enables you to plan your present

LP312-1
127 SPEAKER
with Coaxial

and future sound systems! Lorenz ,L";Zf,,tﬁ{
Speakers and Components are designed !
b3 for expansion, permitting your system

to Grow with your requirements — or,
you can expand and improve your pres-

4 ent system at little cost. There’s no limit
to your music enjoyment!

LISTEN TO LORENZ! You'll understand
why Lorenz is the choice of sound
engineers and high fidelity enthusiasts—
acknowledged favorites for their crisp,
clean tonal qualities that add the
miracle of life to the magic of music
reproduction., Three generations of
Lorenz research and technical mastery
guarontee Lorenz quality—performance,

LP312-2

12" SPEAKER
with Diaxial

Tweeter Assembly

EXPAND AND IMPROVE ANY SOUND SYSTEM WITH LORENZ

LP203 \
P LP6S HORN HP-1
8" LOUDSPEAKER ! TYPE TWEETER ﬁ' HIGH PASS FILTER

78-1 & T8-2
TWEETER
® ASSEMBLIES
\ P Coaxiat ana Diaxj
\ :;s‘t’;:vmﬂ" for any spearer | L Crossover” ‘ Vin“aewu av:;“‘l
2 system. frequency 5.000 ¢ps. 12" speaker.

s,

Use as wide-range
| speaker, or as part for72:andly:eay

i frequency range systems. [}

Lorent’ Quality Speakers and Components are surprisingly low in cost.
See and Hear them at your high fidelity dealer - Write for Catalog A-1

Exclusive U.S. Distributors ‘INCDO PRODUCTS, Ltd.
. 23 Pork Place. New York 7, N. Y.+ WOrth 4.8585

WW\W\.aknefrieantadiahigstory. com

NEW LITERATURE

i @ Electro-Voice, Inc., Buchanan, Mich,, in
| Bulletin No. 211, introduces the new E-V
line of do-it-yourself high-fidelity speaker
enclosure kits. The bulletin tells just how
easily the music lover or high-fidelity
enthusiast can build his own speaker en-
closure with simple household tonls, and
save up to one-half the cost. Every piece
in each E-V kit is precut, ready to as-
semble. Finished kits are comnparable to
Electro-Voice factory-assembled enclo-
sures. Seven kit models are described and
illustrated, covering the Patrician 1V,
Georgian, Centurion, Regency, Empire,
Arvistocrat and Baronet. Simple step-by-
step instructions are supplied with each
kit or may be obtained separately at
nominal cost. A copy of Bulletin No. 211
will be mailed on request. J-1

e Allied Radio Corporation, 100 N. West-
ern Ave., Chicago 30, I, will mail free
a copy of "This Is High Fidelity,” a new
100-page book which combines an exten-
sive, iilustrated information sectlon ex-
plaining high fidelity, with listings of hi-f
music systems and Separate components.
Among highlights of the book are matched
hi-fi systems in a wide range of prices.
Product listings include the latest indi-
vidual components produced by virtually
all leading manufacturers. A separate
section covers tape recording equipment.
Irrespective of the nature of your interest
in high fidelity, you should have a copy
of this handsome catalog. It will be
majled free on request. J-2

e Alpha Wire Corp,, 430 Broadway, New
York 13, N. Y., announces publication of
catalog S-55 which is devoled to audio
wire exclusively. It contains descriptions,
specifications and illustrations of the
company's in-stock line of 145 audio items,
among the largest and most cemplete in
the industry. A copy of Catalog S-55,
together with price sheet, will be mailed
free on request J-3

e Soclety of Motion Picture and Tele-
vision Engineers, 556 W. 42nd St.,, New
York 36, N. Y., is distributing a 12-page
pocket-size booklet which describes the
several new methods of motlon-picture
production and exhibition which have
come into use since 1952. It covers 35-mm
sound pictures only, including Cinerama,
Clnemascope, VistaVision, Superscope and
Todd-AO. Included are details of camera
aperture, projector aperture, aspect ratio,
direction and rate of fillin travel, number
and type of fillin tracks and loudspeakers,
and type of screen. Prepared primarily to
explain to people in other countries what
these systems represent in terms of pre-
vious standards, the booklet will also be
supplied to domestic readers on requ(}st.

e American Standards Assoclation, 70 E.
45th St., New York 17, N. Y., has available
a 60-page booklet titied "The 400 Ameri-
can Standards in the Electrical Field,”
which indexes and describes each Ameri-
can standard in the area of electrical
engineering. It is designed essentially to
help the user or prospective purchaser to
find applicable standards on products in
which he Is interested. The book also
contains general information on the work
of the ASA, the Electrical Standards
Board and the International Electrotech-
nical Commission. Copies will be mailed
without charge until the supply on hand
is exhausted. J-5

e Triplett Electrical Instrument Co.,
Bluffton, Ohio, presents in Catalog 120
detailed information as well as_photo-
graphs covering major pleces of Triplett
test equipment for radio receivers, audio
devices, and black-and-white television
equipment. A copy of the 2-color 16-page
booklet may be obtained from local Trip-
lett representatives or by writing ulreJc:e.

o Sun Radlo & Electronics Co., Inc., 650
Sixth Ave., New York 11, N. Y, now has
available for free distribution to indus-
trial users, schools, laboratories, govern-
ment bureaus, and radio and TV broad-
casters the first edition of Catalog 56,
n directory of radio and electronic sup-
plies. A triple-index system enables a
user to locate any part, by manufacturer,
specific product, or general category. To
avoid confusion, original manufacturers’
part numbers are used. A copy of Catalog
56 may be obtained free by writing on
your company or professional letterhe;d.
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The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Britain’s

foremost pentode

for 25W high

fidelity equipment

The Mullard EL34 can be rightly acclaimed as the
most efficient high fidelity output pcn[odc tube yet
produced in Britain. It is being fitted in many of
the British sound reproducing equipments which
are becoming increasingly popular in the United

Principal
States and Canada. Ratingps
Used in push-pull ultra-linear operation (dis-
tributed load), two EL34 tubes will give 32 watts Heg“;’\; e,

output at a total distortion of less than 1%, The
application of negative feedback reduces distortion
even further.

The EL34 is equally capable of supplying higher
power outputs where an increased distortion level
is acceptable. Under class B conditions, 100 watts
are obtainable from a pair of EL34 tubes in push-

)
!
{
|
|
I
|
|
|
I
| Max. plate voltage
'I 800V
i
:
|

pull for a total distortion of §%. i
t
{
|
1
|
|
’
|
!
|
|
|
:
|
|
1
|

Max. plate dissipation
25w

Max. screen voltage
425v

Another significant feature of this tube is its high

transconductance value of 11,000 umhos, resulung

in high power sensitivity and low drive require-

ments.

Max. screen dissipation
"%

Max. cathode current

Supplies of the EL34 are now available for 150mA

replacement purposes from the companies Base

mentioned below. )
Octal 8-pin

Available in the U.S.A. from:—
International Electronics Corporation,
Dept. Al, 8l Spring Street, N.Y.12,
New York, U.S.A.

Available in Canada from:—
Rogers Majestic Electronics Limited,
Dept. HE, 11-19 Brentcliffe Road.
Toronto 17, Ontario. Canada.

Mullard

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

Mullard is the Trade Mark of Mullard Ltd., and is registered
in most of the principal countries of the world.
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EDITOR'S REPORT

OUTLOOK FOR 1956

INCE IT HAS ALWAYS BriN the custom for those in
spots where they might be expected to have some
inside information to engage in the gentle art of

prognostication at the beginning of the year, we shall
assay a step in that direction. And while we may he
expeeted to have the ‘“inside information,’” we hasten
to diselaim any such favored distinetion—we shall
only guess just as you—aund you and you—can do.

Predietions about the future run from the ridicu-
lous to the ultra-optimistic, usually. In many instances
they result from the predictor having an ax to grind,
which is better than plain Pollannaism because one
can generally spot the ax if he looks carefully. Pure
optimism for the sake of saying something pleasant is
less excusable—if there is a bitter pill in the offing,
let’s know about it as soon as possible so we may pre-
pare for it.

From our editorial ‘‘ivory tower’ we are some-
times privileged to learn about new developments be-
fore they are generally announeced—and about these
we are duty bound to maintain a rigid silence. Any-
thing said hevein may thus be considered to be specu-
lative, and not indicative of anything known to be
seheduled for early unveiling. These eomments are
merely the opinions developed by observation of trends
in design throughout the andio field as exhibited dur-
ing the past vear,

Phonograph equipment. Much as we regret the eom
ing of another speed in the already-too-many-speeded
phonograph field, it appears that we will be exposed
to 162 rpm before long. 1t has already heen announeed
for IHighway Hi-Fi—‘Muie in your Buick’’ it might
be if General Motors had introduced it instead of
Chrysler. (With less intelligent design it might have
been a “‘Serambler in your Rambler.”’) And while we
may possibly be subjected to sufficient sales talk to
convinee us that the lower speed is ““ just as good’’ as
our present LI’’s, anyone who has ever heard a good
recording of 78 mierogroove knows that the higher
speed has it all over the L.P for response. We don’t ex-
pect 1t, but we would weleome 7% microgroove releases
for super-hi-fi reeordings over any further lessening
of turntable speed. If for no other reason, the diffi-
culty of obtaining a wowless speed at 163 rpm should
be enough to unsell any musie lover for his high-qual-
ity listening system, especially with ehangers or low-
priced turntables.

Amplifiers. The trend in amplifiers would seem to be
for higher power for those who want the best, with
30 or 60 watts becoming the standard in top-quality
systems. Simpler 10-watt amplitiers should take over
the smaller-system market, with a minimum of com-
plexity in the control department. Since many new-
comers to the hi-fi fold will be buying only LI'’s, a
single phono position should suffice on the amplifier,
provided a well-designed tone control eireuit is built
into the unit.

Loudspeakers. 'rom what we have heard in the way
of performance of electrostatic high-frequency units
already shown, and from what we have heard in the

way of rumors of units to be introduced soon (not
seeret ), we are inelined to the belief that the electro-
static will emerge as the top-quality speaker with a
full range down to the lowest required. They will be
bulky, and wundoubtedly they will be expensive, but
they will open up a new vista in realistie reproduetion
We’ll give this one two years. Ifor the middle-fi mar-
ket, however, we expect the trend toward smaller and
more cifective cabinets to erow. Some are doing excel-
lent jobs now, and undoubtedly more will hecome
available.

Tape recovders. It is in this tield that the greatest
gains in usage may be expected. As more and more
people become interested in high-quality musie repro-
dietion, the versatility and excellent reproduction of
the tape recorder will become a desirable addition to
the music system. We do not believe that recorded tape
will replaee the phonograph record until sonie simple
and workable mechanism is developed that will handle
@ 30- to 45-minute roll of tape in a magazine form.
Wlhen that comes, we can soon after expect a changer
for the tape magazines. But this observer eannot see
the lady of the household becoming familiar enough
with present-day tape recorders to use one regularly
for musie reproduction. Reeord changers are so much
casier to load and operate, and over three hours of
entertainment can he had with one loading of LP’s.
We would like to see more tape recorders available as
units suitable for building into hi-fi systems easily
and effeetively. The advantages of tape reeorders are
not shown off best with even a multiplicity of 3- to
6-inch speakers enelosed in whatever space remains
after the tape transport urechanism and amplifier gets
put into i 1.5 eu. ft. earrying case.

Radio tuners. We ean’t see how many of these could
be improved upon—some are pretty close to perfection
now. Perhaps they ean be redueed in eost, since a good
tuner now costs more than many a complete radio con-
sole whieh ineludes a ‘‘ power’” amplifier, speaker, and
cabinet.

And that, dear readers, constitutes our outlook on
1956. Some is the result of observing trends, some
from projecting what we are told about equipment
now, and some pure wishful thinking. ’erhaps we may
see fit to remind readers a yvear from now of what we
say liere. Or perhaps we will reeall all January, 1956,
isstes and rewrite the Kditor’s Report.

TRUTH IN ADVERTISING?

We have #lmost given up noticing the new products
which are ealled **high fidelity’” since they now seem
to encompass everything manufactured—although we
don’t remember seeing any high fidelity cornflakes

. vet. IJowever, we have been hearing radio com-
mereials deseribing a phonograph in, substantially,
the following terms: any record sounis better on a

. response to 50,000 eyeles . . . three speakers for
true stercophonic reproduction.

Must have our seeretary remind us to drop around
to the nemrest disconnt house and hear one some time.
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the first really new pickup in a decade

Made by perfectionists —~for perfectionists.
The FLUXVALVE is literally the
cartridge of the future, its unique
design meets the demands of all
presently envisioned recording
developments, including those utiliz-
ing less than 1 mil styli.

There is ahsolutely nothing like it! The
FLUXVALVE Turnover Pickup pro-
vides the first flat frequency re-
sponse beyond 20kc! Flat response
assures undistorted high frequency
reproduction — and new records

retain their top “sheen” indefinitely,
exhibiting no increase in noise . . .
Even a perfect stylus can’t prevent
a pickup with poor frequency char-
acteristics from permanently dam-
aging your “wide range” recordings.

With this revolutionary new pickup,
tracking distortion, record andstylus
wear are reduced to new low levels.

The FLUXVALVE will last a lifetime!
It is hermetically sealed, virtually
impervious to humidity, shock and
wear...with nointernal moving parts.

_7[/;)(1;5/ Ve

PICKUP

ol

The FLUXVALVE has easily replaceable styli.
The styli for standard and microgroove record
playing can be inserted or removed by hand,
without the use of tools.

For a new listening experience, ask your deater to demonstrate the new FLUXVALVE...words cannot describe the difference...but you will hear it!

“FOR THOSE
WHO CAN

DIFFERENCE"

PI1 ONEERS

PICKERING & CO., INC.

OCEANSIDE,

LONG ISLAND, N. Y.
IN HIGH FIDELITY

... Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dep. A-9.
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Where voices are

powered

by the sun

A new kind of telephone sys-
tem developed by Bell Telephone
Laboratories for rural areas is
being operated experimentally by
electric current derived from sun-
light. Electric current is generated
as sunlight falls on the Bell Solar
Battery, which a lineman is seen
adjusting in position.

The exciting achievement is
made possible by two Labora-
tories inventions—thc solar bat-
tery and the transistor. The new
systemn uses transistors to the com-
plete exclusion of electron tubes.

BELL TELEPHONE LABORATORIES

Transistors require little power
and this power can be easily sup-
plied by the solar battery.

Compact and economical, the
transistorized system can carry
several voices simultaneously
without interference. It has
proved its ruggedness by stand-
ing up to heat, cold, rain and
lightning. It promises more and
improved telephone service for
rural areas and it typifies the
Laboratories’ continuing efforts
to make American telephony still

better each year.

IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

WWW . aknerieantadiahigsiory.com

Lineman mounting sobar battery on pole
near Americus, Ga. The battery supplies
power directly to the line by day and
also charges a storage battery for night.
time uge. The solar battery containg 132
apecially prepared silicon cells. eush
joned in oil and covered by glass.

In sending and receiving terminals. transis
tors are used a2 oscillators. amplitiers and
regulators, and for sizualing,

I —— .

One of the transistors (actual size) used in
the new system. New ideas, new toals, new
equipment and new methods had to be devel-
oped for this project.


www.americanradiohistory.com

High-Quality
Dual Channel Amplifier

Cdr. CHARLES W. HARRISON, Jr.”

A qualitative description of a preamplifier, high impedance R-C dividing network,
and power amplifier that are intrinsically simple—yet capable of great performance.

HIGH-QUALITY AMPLIFIER must be

capable of passing rigid laboratory

measurements, meet all listening
requirements, and be simple and straight-
forward in design in the interest of mini-
mizing performance degradation and
eventual maintenance difficulties.

The cireuits of the preamplifier, high-
impedance dividing network, and power
amplifier deseribed in this paper are not
fundamentally new; they represent a
synthesis of well-known component eir-
cuits of recognized exccllence.

In general, the playback system was
evolved a “block” at a time after exten-
sive experimentation and listening tests.
Each unit had to “test” well, i.e., possess
appropriate frequency response, ade-
quate voltage or power output, low dis-
tortion and hum level, and then “sound”
right when used as an integral part of
the sound system. Any unit not meeting
these criteria was rejected.

The preamplifier shown schematically
in Fig. 1, consists of a type 6J7 input
tube, followed by two type 6SN7 tubes.

® Cdr., USN. Electronics O flicer, Staff,
Commander Operational Development
Force, Norfolk 11, Va.

“Local” feedback is effective in all stages
except the first; however, it is to be ob-
served that the feedback loop never en-
compasses more than two stages. Uncon-
ditional stability, low output impedance
and the minimization of distortion is
thereby assured. The type 6J7 input tube
was selected because it is reliable and
quiet in operation. It does not generate
periodic “frying” noises and the hum
level output is acceptably low. In addi-
tion the tube fits a standard octal socket
having lugs of sufficient mechanieal
strength to support one end of a resistor
or capacitor. The first stage serves exclu-
sively as a voltage amplifier. No equaliza-
tion is accomplished. It has been the
writer’s experience that most preampli-
fiers featuring a frequency-selective feed-
back cireuit for equalization which con-
pects to the cathode end of the bias
resistor of the input tube generate an in-
tolerable hum in any reproducing system
capable of good bass response. This
statement is sometimes true even when
complicated d.c. heater supplies are em-
ployed. It appears mandatory that one
employ a large bypass capacitor across
the bias resistor. Preamplifiers utilizing

the method of “contact bias” are rejected
hecause of the excessive intermodulation
distortion developed in such circuits.
(This bias method permits the direct
grounding of the input tube cathode.)
The distortion in the 6J7 stage is low
even without feedback because the signal
voltages rarely exeeed 100 mv rms. If
desired, the low-distortion input ampli-
fier stage deseribed later may be used,
provided the entire bias resistor is heav-
ily bypassed and the volume control is
replaced by a resistor matching the
pickup impedance.

Frequeney correction of 6 db per oc-
tave below approximately 500 eps is ac-
complished by the passive R-C circuit
shown between the 6J7 and first triode of
the following 6SN7. The second triode
furnishes some amplification and permits
the application of negative feedback
around the two stages associated with
this tube. Following the volume control,
a 36 position R-C equalizer appears. The
maximum bass rise or cut is 12 to 15 db.
At high frequencies the available rise is
3 to 5 db, and the cut is approximately
12 db. No interaction exists between the
bass and treble sections of the equalizer.
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The resistor marked 50,000-100,000
should be selected on the basis of bass
equalization required. Bass progressively
increases as its value is reduced. The
equalizer is followed by a two-stage am-
plifier, using a second G6SN7. Voltage-
controlled feedback is applied around
these two stages to minimize distortion
and yield low output impedance. A cath-
ode bypass capacitor is used in the out-
put stage to eliminate degeneration at
this point which would tend to raise the
output impedance. If desired a eathode-
follower output stage may be added to
this preamplifier provided the power am-
plifier to be used in not high gain; other-
wise hum problems are sure to be en-
countered. If feedback is not required
around the first half of the 6SN7, the
second half may be wired as a eathode
/Aollower. With slight eircuit redesign,
type 12AY7 low-noise dual triedes eould
be used in licu of the 6SN7 tubes. If an
FM tuner input is required, a two-posi-
tion shorting-type switech should be in-
stalled adjacent to the volume control on
the left.

The hum level of this preamplifier is
extremely low. From experience the au-
thor can report that nothing is gained in
this respect by the employment of d.c.
on the tube heaters. It has been found
that less than one-third of the equalizer
positions available are needed in practice
to compensate for the various recording
characteristics in use.

This preamplifier does not feature

built-in AES, NAB, RIAA (new ortho-
phonic) response characteristics. The
philosophy of precise preamplifier
equalization which fails to take into ac-
count the frequency response of the
pickup, power amplifier, and speaker to
be employed is a mystery to the writer.
System, rather than eomponent engineer-
ing is required. As a practical example,
suppose that the AES playback charac-
teristie is specified for a given recording
and that this response curve is built into
the preamplifier. Exeellent results will
undoubtedly be ohtained provided the
pickup, power amplifier, and speaker
are flat. Now let it be assumed that the
speaker (high-frequency driver in a dual
loudspeaker) is down 12.5 db at 12,000
eps, which is not at all unusual. The
program material in this frequeney re-
gion is now attenuated by some 12.5 db
more than required by the AES play-
back curve. Percussion instruments will
appear to be in the background, a con-
dition not acceptable to a person who en-
Jjoys “high-highs.” To approximate the
ALES play-back eurve for a given sound
system may actually require a preampli-
fier having essentially flat response above
500 cps; the high-frequenecy pre-em-
phasis used in recording being more or
less offset by the high-frequency rolloff
of the loudspeaker and pickup being
employed. In addition to the factors men-
tioned above affecting preamplifier
equalization, the influenee of listening
room acoustics must be given due weight.

®
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Fig. 2 Schematic of the high-impedance R-C dividing network between the amplifier
and the inputs to the two power amplifiers.
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A dual-channel amplifier has several
advantages over a single amplifier for
driving a dual loudspeaker. The use of
a distortion-producing dividing network
at high signal levels is avoided, as is the
power-consuming attenuator normally
required in the high-frequeney channel
to obtain bass and treble balance. The
divided transmission system permits ex-
act impedance matehing between ampli-
fiers and speakers and additionally per-
mits one to obtain optimum generator
impedance in driving the bass and treble
speakers. This is generally impossible
when a dividing network is interposed
between an amplitier and dual loud-
speaker. This scheme is a good way of
achieving linear transmission of low fre-
quencies (such as emanate from drums,
gun shets, explosions, and thunder)
together with linear transmission of high
frequencies (sueh as emanate from tri-
angles, castanets, cymbals, and tambou-
rines), without severe modulation of high
frequencies by the low frequencies,

The cireuit diagram of an R-C dividing
network employing cathode follower in-
put and output stages is shown in Fig 2.
Two type 12AY7 tubes are used; one in
each channel. The values of capacitors
and resistors shown result in an 800-cps
crossover. If, for example, a crossover
frequency of 500 eps is desired, the
values of the filter capacitors should be
multiplied by the ratio 800/500. The re-
sistors do not change value. Similarly,
multiplying the ecapacitor values by
800/1500 yields a crossover frequency
of 1500 cps. Each R-C section of both
filters should be adjusted to be down 1
db at 800 eps (for 800-cps crossover) by
padding the appropriate capacitor and
resistor so that the total attenuation for
all three sections in cascade is 3 db. The
low-frequency filter provides an attenua-
tion approaching 18 db per octave above
the crossover frequency, and the high-
frequency filter provides an attenuation
approaching 18 db per octave below the
crossover frequency. By actual measure-
ment on the R-C dividing network con-
structed by the author, the low-frequency
filter is down 11 db at 1600 cps and the
treble filter is down 11 db at 400 eps.
Thus the attenuation afforded by the
three-section R-C filters is 11 db in the
first octave, the crossover frequency
being taken as reference. The input im-
pedance of the dividing network is ex-
tremely high. The output impedance of
each channel is low, permitting the use
of rather long cables to the bass and
treble power amplifiers without deleteri-
ous effect on the high frequencies. Ten
volts rms will not over-drive the dividing
network. If the network is used in con-
junction with power amplifiers like the
one to be described in the following sec-
tion the operating level need not exceed
one-half volt. Thus essentially distortion-
less operation is assured.
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Fig. 3. Schematic of the power amplifier. Values of R and C in the feedback circuit

are discussed

A schematic of the basie or power am-
pifier is shown in Fig. 3. The tubes em-
ployed are 1-6J7, 1-6J5 and 2-5881.
Using tubes selected at random the am-
plifier is capable of delivering 10 watts
at under 1 per cent intermodulation dis-
tortion; 12 watts at under 3 per cent. An
18-watt power output is available over
the frequency range 20 cps to 140 kes
(by appropriate ad justment of the input
voltage) without visible wave form dis-
tortion (estimated at under 3 per cent
harmonic distortion). The amplifier is
absolutely flat at 12 watts output from
below 20 cps to 55 kes for eonstant-volt-
age input, dropping to — 2 db at 125 kes;
~35 db at 175 kes and - 6.5 db at 200 kes.
One half volt rms will drive the unit to
full power output. It will deliver 12
watts for 0.38 volts rms drive. These per-
formance data are based on the use of 10
db feedback.

The component values, i.e., resistors
aud capacitors associated with the 6J7
voltage amplifier, were selected to mini-
mize intermodulation distortion. It was
found desirable to use a voltage divider
tc obtain screen voltage and to bypass
the screen to the cathode of the tube. The
bias resistor is almost entirely bypassed;
only a small portion of the total resist-
arice being left unbypassed for the appli-
¢: tion of negative feedback.

The phase splitter, employing a 6J5, is
an excellent method of coupling a single-
ended plate circuit to a push-pull grid
circuit. (A phase splitter, as well as a
cathode follower, is defined for later
usage as “one-half” stage.) This circuit is
self-balancing, and distortion is low. Any
unhalance effects at high frequencies are
generally negligible.

The output stage features the use of a
Poerless type 256Q 20-20 plus trans-
former. Note that the bias resistor for
the push-pull type 5881 tubes has a value
of 125 ohms. The 5881 tube is similar to
W estern Electric type 350B and are in-
terchangeable. Both have “power fila-
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in the text.

ments” in that 1.8 amperes at 6.3 volts
is required for cathode heating.

Feedback is applied around the “2.5"
stages; the required voltage being taken
from the secondary winding of the out-
put transformer. The values of R and C
in the feedback circuit must be selected
by test. The value of R controls the
amount of feedback (usually expressed
in db), and C controls the high-fre-
quency ringing, ie., for the purpose
of damping out any small oscillations
that may appear on the leading edge of
a square wave, The equipment necded to
determine the proper value of R and
optimum value of C is: a vacuum tube
voltmeter and a sine and square wave
generator. It is customary to load the am-
plifier by a resistor equal to the nominal
load impedance of the amplifier when
choosing the correct values of R and C,
rather than use the loudspeaker as load.
Optimum generator impedance can be
obtained by varying the value of R in the
feedback path and conducting simultane-
ous listening tests. As R is increased the
value of feedback is decreased.

This power amplifier is basieally
simple and utilizes the minimum number
of stages required to do the job effec-
tively. Although feedback is applied
around “2.5” stages the amplifier is

stable with feedback values up to at least
30 db. Many of the popular circuits of
today feature the application of large
values of feedback around “3.5” to 4
stages. This is an invitation to serious
trouble. Marginal stability obtains and
at some signal levels violent subsonic and
supersonic oseillations may be generated.
Even though these frequeneies may not
be heard, i.e., they fall outside the audio
spectrum, the power delivering eapabil-
ity of the amplifier is largely consumed.
Thus little “clean” power is available in
the frequency range of interest. This
prineiple is too frequently overlooked
in practice. The power amplifier will de-
liver a elean signal over its entire fre-
quency range even without feedback.
This is not true of one well known circuit
which utilizes 20 db of feedback. A sine
wave input at 60 ke is likely to appear
at the load terminals as a series of tri-
angles!

The writer is of the opinion that an
otherwise essentially distortionless am-
plifier does not require the application
of large values of feedback. The use of
20, 40 or 90 db feedback is nonsense.
Values of 10 to 15 db voltage-control
feedback are adequate for two important
reasons :

(a) Instability tendencies are reduced.

(b) The experimentally observed bass
loss in the frequency region of
speaker resonance i3 minimized,

It is interesting to note that the de-
signers of theater sound equipment re-
strict the use of feedback to the 10 or 15
db level.

There may be protests to the effect
that the equipment deseribed in this arti-
cle is not an “all triode” playback sys-
tem. It would seem meaningless to insist
on the exclusive use of triodes in ampli-
fiers until records are available bearing
the label “We guarantee all electronic
equipments used in making this record-
ing were fitted throughout with triode
vacuum tubes.”” Note also that AM,
FM, and TV stations will never measure
up to the standards of the perfectionist
who insists on the utilization of triode
vacuum tubes in every tube application.
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Fig. 4. Power sup-

ply schematic.

Note that it is of

conventional de-
sign.
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Fig. 5. Above, the preamplifier; below, Fig. 6. Above, the power supply is a
the power amplifier. “‘Building block” simple and neat construction; below, the
construction makes for flexibility. dividing network chassis.

Fig. 7. Above, left, bottom view of the preamplifier with the base plate removed to
show layout of parts and wiring. Fig. 8. Above, right, bottom view of power am-
plifier with base plate removed.

Fig. 9. Underside
of dividing net-
work chassis.
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The power supply illustrated schemat-
ically in Fig. 4 is entirely conventional.
It delivers 290 volts d.c. at 200 ma and
6.3 volts a.c. at 6 a. To minimize hum in
the playback system, the heater winding
is operated at a positive potential of
about 29 volts, the eenter tap of the
winding being heavily bypassed to
ground. Although often omitted from
commercial equipment, the hypass ca-
pacitor is a circuit element vital to the
suceessful operation of this hum redue-
tion scheme. Because of the relatively
low d.e. voltages required for operation
of the preamplifier, R-C dividing net-
work and power amplifier, one may ex-
pect that 450-volt electrolytic filter ca-
pacitors, if used throughout the equip-
ment, will have exceptionally long life.

The writer believes in building equip-
ment with the best parts available. All
coupling capacitors should be rated at
600 volts, and if 0.1 uf and less in ca-
pacitance should have a leakage resist-
anee of at least 1500 megohms. The bass

and treble controls in the preamplifier
should be of the shorting type and fea-
ture silver contaets and steatite insula-
tion. Capacitors used in the equalization
cirenits should be 5-per cent tolerance
silver micas (except possibly in the larg-
est sizes). Resistors in these circuits
should be within 5 per cent of specified
values, or better. Very precise values of
resistance and eapacitance are required
in the filters of the dividing network. In
the push-pull portion of the power am-
plifier the capacitors and resistors used
should be seleeted for balance. The most
reliable volume eontrols that ean be ob-
tained should be used, in log-taper form.
In general, resistors rated at 1 watt dis-
sipation are adequate, except in the fol-
lowing instanees: The 33,000-ohm resis-
tors in the dividing network are 2 watt
types as is the 2400-ohm resistor in the
power amplifier, and the 125-ohm bias

(Continued on page 4£1)
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Disc Recording

The whys and wherefores of the

E HAVE OUTLINED BRIEFLY the

functions of each link in the chain

of sound reproducing components,
from pickup to speaker. It now remains
to treat each of these components in
.ome detail, and the reader may have
been led to expect a discussion of pick-
ups to follow the last chapter. But
pickup design doesn’t begin to make
sense until the fundamental methods of
dise recording are understood.

Variables in Disc Recording

In the carliest days of the commercial
shonograph, when recording and repro-
ducing the human voice was for steno-
graphic rather than entertainment pur-
poses, and when the same machine
performed both the recording and the
-eproduction, standardization of record
characteristies wasn’t important. Ree-
ords were matched to the playback
equipment automatically. The introdue-
tion of the prerecorded dise or cylinder,
however, which had to be playable on
home machines, changed the picture
completely.

Features that had to be standardized
were :

. Use of disc or cylinder

. RPM of turntable

. Piteh of grooves (number of grooves
per inch)

. Shape of grooves

. Use of lateral or vertical recording

. The cleetrical recording ‘‘character-
istic”’

W MO —

[~

e Woodstock, N. Y.

TOP VIEW OF RECORD, LATERAL RECORDING

SURFACE OF RECORD, REPRODUCING STYLUS

BOTTOM OF GROOVE

I

CROSS SECTION OF RECORD, VERTICAL RECORDING

Fig. 4—1. Vertical and lateral recording.
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recording characteristic, together with a presentation of some of
the problems involved in making high-quality recordings with a minimum of noise and distortion.

Most modern records are of the dise
type, are made to revolve at 333 RPM,
are recorded at an average of about 225
grooves per inch, and employ grooves
which are shaped to receive a spherieal-
tip stylus in such a way that the contact
is exclusively with the sides and not the
bottom of the groove. The recording is
of the lateral type, and the recording
characteristie scems finally to have been
standardized on the RTAA curve.

Lateral and Vertical Recording

The recordings of Young, Scott de
Martinville, and Cros were all lateral:
the recording stylus moved from side to
side in a plane approximately parallel
to the record, and inscribed a visible
wavy line, a graph of time vs. instantan-
cous stylus position.

TOP VIEW, LATERAL CUT RECORD
T = B

i

CROSS SECTION OF CUTTING STYLUS

TOP VIEW, LATERAL CUT RECORD

; i
JF"

CROSS SECTION OF REPRODUCING STYLUS
o REPRODUCING STYLUS

B8OTTOM OF
GROOVE

SIDE VIEW, LATERAL CUT RECORD

£

Fig. 4—2. Recording stylus. 1—shank;
3-cutting face; 4—clearance face; 5—
back edge; 6—burnishing facets.

The recordings of Edison, on the other
hand, were vertical, or hill-and-dale. The
vibrations of the recording stylus were
in a plane perpendicular to the record,
and the groove variations were in depth,
up and down rather than from side to
side.

These two methods of recording are
illustrated in Fig. 4—1. Edison was the
chief champion of hill-and-dale record-
ing; he used the vertical method in his
eylinders and, later, in his heavy dises.
Vertical recording gave way entirely to
lateral in the commercial home record,
but remained fairly popular in broad-
cast studio use for a while. The death
blow to vertical recording was dealt by a
classic article on the subject by Pierce
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Fig. 4—3. Pinch effect. The recording
stylus, of approximately triangular cross
section, cuts a groove of varying width.
This forces the spherical reproducing
stylus up and down twice per cycle.

and Hunt, which elearly showed that
the level of inherent distortion in the
record-reproduce process was much
lower with the lateral method. The
reader may note with satisfaction the
power of the just pen.

The main advantage of lateral record-
ing is that second harmonic “tracing”
distortion (not to be confused with
tracking distortion), is drastically re-
duced or eliminated. Tracing distortion
is caused by the fact that the reprodue-
ing spherical stylus tip is guided in an
imperfect vibrational pattern, by groove
walls that were cut by a differently
shaped recording stylus. (See Fig.
4—2).

In the case of the laterally-cut groove
the inaccurate component of the play-
back needle’s vibrations are almost ex-
clusively up and down. This spurious
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Fig. 4—4. tllustration of the increase of
needle excursion at lower frequencies ta
maintain constant overage velacity. At
250 cps the needle travels through only
one vibration during the same time that
two 500 cps vibrations are accomplished;
the distance of travel at 250 cps must
therefore be doubled,

mechanieal motion, however, is not nec-
essarily translated into an electrical out-
put signal from the pickup. If the
pickup has little or no electrical re-
sponse to vertical stylus motion (a
characteristic possessed by modern high-
quality pickups, and called “low verti-
cal response”), then the distortion in
motion is not allowed to influence the
signal.

The channelling of spurious needle
vibrations associated with tracing dis-
tortion into vertical motion is called
pinch effect, and is illustrated in Fig.
4—3.

Recording Characteristics

A recording “characteristic” is the
curve of frequency response, flat, warped
or otherwise, of the recording system;
that is, it describes the frequency ws.
amplitude characteristics of the recorded
signal.

In the early days of recording the
artist shouted into a horn, and as much
of the recording diaphragm vibrations
as could be preserved were applied to
the wax. There was no problem of what
to do with the hass, since so little bass
was there in the first place.

There is a definite problem in record-
ings of wide frequency range, however,
with regard to signals at bhoth ends of
the frequency spectrum. Both the bass
and treble must be doctored in a specific
pattern, and for reasons that will be
discussed.

Bass Equalization

Below a certain frequeney called the
turnover frequency the bass portion of
the recorded signal is progressively at-
tenuated, normally at the rate of 6
db/octave. (This means that the signal
voltage of the bass signal is halved, and
the bass signal power is reduced to one-
fourth, with each lower octave). This

18

is for the purpose of preventing the
bass-modulated grooves from cutting
over onto each other.

If the vibrations of the recording sty-
lus are to represent equal energy over
the frequency spectrum the stylus must
have constant average velocity at all
frequencies. A little thought will indi-
cate the fact that constant average ve-
locity does not mean constant excursion
(distance of travel) at different signal
frequencies. As a matter of fact the ex-
cursion must exactly double with each
lower octave. If the stylus moves from
side to side .01 inches at 500 ecps, then
to record a 250 eps signal at the same
average velocity it must move .02 inches.

This is illustrated in Fig. 4—4. It may
be seen that the average velocity of the
stylus is determined by the distance
through which it vibrates, divided by the
time consumed. Since the time for one

us

EXCURSION OF STYL

[{
FRECUENCY

Fig. 4—5. (A) Groove pattern cut with a
"constant amplitude’” characteristic. (B)
Similar pattern cut with a “constant ve-
locity” characteristic. Presently used
characteristic, (C) employs a constant
amplitude characteristic up to the “turn-
over” frequency, constant velocity above.

eyele of vibration at 250 cps is double
that of the time for one cycle at 500
cps, the distance through which the
needle vibrates must also be douhled in
a constant-velocity device.

The continual increase of stylus ex-
cursion at lower frequencies ereates dif-
ficulties. It places excessive demands on
the recorder cutting head, and the re-
cordist must space his grooves very
wide to prevent the large groove devia-
tions of heavy hass passages from over-
cutting into adjoining grooves. He must
either sacrifice playing time by widely
spaced grooves, or risk the severe distor-
tion caused by groove cut-overs.

Fortunately there is a solution to the
problem, made possible by the versatility
of our playback equipment. It is to at-
tenmate the bass at a specified, uniform
rate, and to restore the lost bass in play-
back by equipnient which progressively
accentuates the lower frequencies, at the
same rate and starting at the same turn-
over frequency. The “equalization” curve
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of the playback equipment—which is to
say its frequency diserimination charac-
teristie—will then be the reciprocal of
the equalized pattern into which the
recorded signal has been forced. Without
any equalization, the amplitude of the
recorded grooves would be equal through-
out the entire spectrum, as in (A) of
Fig. 4—5, resulting in what is called
“constant amplitude” recording. If
equalization is introduced so as to im-
part a “constant velocity” to the record-
ing stylus, the pattern resulting from a
swept-frequency recording is that of
(B). Neither of these systems is used in
commercial record manufacture, but in-
stead a combination of the two is em-
ployed which gives a eonstant amplitude
of the recorded grooves up to the “turn-
over” frequency, and a constant velocity
above that point, as shown in (C). Pat-
terns of the sort shown in Fig. 4—5 are
made by feeding a constant level to the
input of the reeording amplifier and
sweeping the frequency from the lowest
to the highest.

In the usual eommereial recording,
the low frequencies are equalized to a
level which will produce a constant am-
plitude from the very lowest frequencies
up to the turnover point, and above that
point they are cut with a constant ve-
locity. Consequently, when using a
pickup which has a response propor-
tional to the welocity of the stylus, it is
necessary to hoost the low frequencies,
which aceounts for the “bass hoost” of
the usual preamplifier for magnetic
pickups—sinee all magnetic pickups are

L
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Fig. 4—6. Effect of treble pre-emphasis
and playback equalization on level of
surface noise relative to signal.
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velocity sensitive. Conversely, erystal
pickups—which are amplitude sensitive
—must be equalized in the high-fre-
queney region in order to produce a
“flat” response. Some recent erystal pick-
ups are designed to work into a low
resistive load, which reduces their low-
frequeney response almost to the eon-
stant-velocity characteristic so that they
work satisfactorily into an anplifier de-
signed for magnetic pickups.

Treble Pre-emphasis

Special difficulties are alse involved
in recording the high-frequency portion
of the signal speetrum. The surface noise
that is produced in the comrse of the
needle-record contact is spread quite
evenly over the frequeney speetrum in
terms of energy per cycle. This means
that each higher octave, containing twice
the number of cycles, will have twice as
much surface noise. Considering further
the increased hearing seusitivity in the
higher ranges, the common-sense con-
clusion must be that record surface noise
is primarily a treble phenomenon. This
means:

a) The “masking” effeect of record
surface noise will oceur primarily in
the treble range. Recorded sound at the
higher f{requencies will tend to get lost
in the mud.

b) An attenuation of treble amplifi-
cation in the playback equipment will
severely reduce the surface noise relative
to the total signal.

If the treble frequencies of the re-
corded program material are progres-
sively ewmphasized or “boosted,” a re-
eorded signal will be created that will
sound unnaturally shrill in playback.
A reciprocal treble attenuation intro-
duced in the playback ehain will make
the sound natural again. This reeord-
reproduce procedure is just what is used
in modern records, in order to improve
the signal-to-noise ratio.

The initial progressive hoosting of the
high frequencies is called treble pre-

emphasis, and the frequency at which
the boost takes hold is ecalled the pre-
emphasis {ransition frequency. Figure
4—6 1llustrates the change in surface
noise, relative to the recorded signal,
that the pre-emphasis technique brings
about. Treble attenuation in playback
simultaneously reduces surface noise
and corrects the high-frequency level
of the signal.

Over-all Recording Characteristic

The over-all pattern of modern record
equalization is 1illustrated i Fig. 4—7.

While the principles of bass and
treble record equalization have been
generally agreed upon for a long time,
the best way to introduce such equaliza-
tion—the turnover and treble transition
frequencies, and the rates of attenuation
or hoost to employ—has heen the sub-
ject of much disagreement. Recording
equalization is a double-edged sword,
and ecan itself cause difficulties. For ex-
ample, too much treble pre-emphasis in-
creases high-frequency distortion at the
same time that it reduces noise, by un-
duly inereasing the sharp, crowded
groove excursions required at high fre-
quencies.

For many years there was a variety of
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Fig. 4—8. (A) Over-recorded grooves,

showing cut-over. (B) Result of over

modulation, with excessive angle of ex-
cursion.
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Fig. 4—7. Pattern of recarding and playback equalizatian.
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Fig. 4—9. Modern disc recorder—the
Scully lathe.

recording characteristies in use, and
playback equipment had to provide
either a single compromise equalization,
or facilities for switching from the
equalization characteristics of one re-
cording company to those of another.
Fortunately agreement seems to have
been finally reached hy and large, and
most modern records use what is known
as the RIAA characteristic.

Dynamic Range in Recording

Dynamic range refers to the range of
power, from pianissimo to fortissimo,
that the reproduecing equipment is capa-
ble of handling. For dise records it is
the ratio of the amplitude of the heavi-
est recorded signal to the softest.

In a sound reprodueing system the
upper limit of the dynamie range would
be determined by the power eapability
of the cquipment, the lower limit by the
noise level. On a dise the upper limit of
the recorded dynamie range is deter-
mined by the allowable groove excur-
sions, and the lower limit by the surface
noise.

In the bhass, groove excursions are re-
stricted by the danger of cut-over, as
discussed previously, even when there is
attenuation below the turnover fre-
quency. In the treble range the groove
excursions do not become so great as to
involve cutting over into adjacent
grooves, but there is another danger,
just as serious. The high-frequency
groove “wiggles” are very close together,
and the greater the execursions of the
recording styvlus the sharper the corners
of the wiggles become. (The condition
hecomes inereasingly aggravated as the
inner record diameters are approached).
This tends to create a groove shape
which eannot be followed faithfully by
the reprodueing needle, and results in
inereased distortion and reeord wear.

The technique of recording with treble
pre-emphasis reduces the relative sur-
face noise in the signal, and it would
seem that treble pre-emphasis should in-
erease the dynamie range of sound that
ean be recorded onto a dise. Unfortu-

(Continued on page 53)
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Electronic Organ in Kit Form
For Home Construction

RICHARD H. DORF*

In Three Parts—Part 2

How the tones generated as described last month are keyed,
filtered, preamplified, and “‘vibratoed” in the Schober Organ.

he tone generators deseribed in last

month’s article on the Schober Elee-

tronic Organ Kits furnish 84 saw-
tooth tones beginning with low C at
32.70 cps and going up to the high B at
3951 cps. Let us now look at the key-
switch assemblies which channel the right
tones to the right places when the organ
is played.

When any key is pressed, three differ-
ent tones are switched, corresponding to
either 4-, 8-, and 16-foot or 2-, 4-, and
3-foot pitches. These piteh registers are
normal in pipe-organ work. The 8-foot
or unison pitch corresponds to the nor-
mal pitch of the key pressed; the 4-foot
or super register gives a tone one octave
above unison and 2-foot two octaves
above; and 16-foot pitch is one octave
lower than normal for the key.

Figure 9 shows the schematic diagram

® Electronics Consultant, 255 West
84th St., New York 24, N. Y.

of the switching system for five G notes
of the great or lower manual. Each switeh
consists of three horizontal fingers norm-
ally in the down position so that they do
not strike the bus wires which are at
right angles to them and run the length
of the organ (left-right). When the G3
key (G just above middle C) is pressed
the three fingers of the G3 switch rise,
each striking one of the lengthwise
husses. The center finger carries tone
from the generators at a frequency of
392 ¢ps, which corresponds to the normal
piteh of G above middle C, and this tone
is thus introduced into the eenter or
8-foot bus. Simultaneously the lower
finger, which carries tone from the gen-
erators an octave below puts this tone
on the 16-foot bus, and the upper finger
puts tone an octave ahove 8-foot on the
4-foot bus.

The same generator tone is obviously
used for more than one key switch. The
same tone carried to the G3 center finger
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Fig. 9. Simplified schematic of keying circuit for the five G keys on the greot monuol.
This circuitry is duplicoted for each of the twelve keys of the octove, except thot there
is on odditionol set of contocts for the top C.
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for 8-foot register is also used by the G2
upper finger as 4-foot tone and by the
G4 lower finger as 16-foot tone. Between
the generator and each switech finger
there is an isolating resistor which pre-
vents interaction and any “robbing” or
lowering of the volume of one tone when
another is also used, through additional
loading on the generator.

The actual circuitry is exactly as shown
in Fig. 9 except that there are twelve
times as many 3-finger switches as shown,
one set of five for each of the 12 notes
of the chromatic scale. There is also an
extra switch at the top for the highest C,
since there are six C’s on the standard
organ manual. Each of the three output
busses earries a complete rendition of the
selection being played, the only differ-
ences being that if an amplifier were
connected to the 4-foot bus the musie
would be heard an octave higher than if
connected to the 8-foot bus and two oc-
taves higher than if connected to the 16-
foot bus. Precisely the same scheme is
carried through on the swell (upper)
manual, except that there is a 2-foot bus
and no 16-foot bus.

It is interesting to note that on the
Schober Organ no system for eliminat-
ing key clicks is necessary. Ordinarily,
when audio is keyed there is a click
when the switch is closed; this is very
destructive to musical values. Figure 10
shows how the click arises. Assuming
that, for instance, a sine wave is being
switched from its souree to the grid of a
tube, the switch may be closed during
some part of the time when the wave is
not at its zero axis. (The statistical prob-
ability of this is extremely high, since
the wave passes through zero only at two
brief instants.) Grid voltage then changes
from its quiescent value instantaneously
to some other value, and of course plate
current does the same. The almost infi-
nitely steep rise time of this sudden
change is in effect a portion of a wave
containing an infinity of high-frequeney
components. These components are heard
as a click. In other organ designs it has
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Fig. 10. Effect of keying a sine wave tone,
resulting in key clicks in the output.

been found necessary or desirable to
place capacitive low-pass filters across
the switching systems, use gradual resis-
tive keying, or to key plate voltage on
an oscillator rather than direet audio to
eliminate or reduce the eclicks.

The secret of the Schober’s clickless
keying is simply the generated wave-
form. The sawtooth has a very fast fly-
back—almost perfectly vertical, as ean
be seen in the drawing of Fig. 11. The
filter system is designed to take care of
this—it ean take advantage of the high-
frequency components in imparting bril-
lianee to stops that require it and can
roll off the highs for less brilliant stops.
When the sawtooth tone is keyed at some
point in its rise, the vertical rise added
by the keying is just like the vertical
part of the sawtooth itself, and the filters
treat it the same, To say it another way,
each wave of a good sawtooth has a
built-in key elick. When you add another
by closing a switch, neither the circuitry
nor the ear can tell the difference.

From a puristic point of view there is
always, of course, a transient when a
switeh is closed in that there is a change
in the output signal fromm zero cps to
some finite frequency. This frequency
transient or discontinuity is not subjeet
to remedy, but fortunately it is practi-
eally inaudible.

The switch components themselves are
shown in Fig. 12. At the right are five of
the plastie switch blocks, each with three
cured-in fingers of a “springy” silver
alloy. At left are the ctehed bus strips,
printed circuits ecarrying a thin gold
wire. These strips are piled up and the
switch fingers placed between them. One
end of the finished assembly (before wir-
ing) appears in Fig. 13. The small phe-
nolic actuators projeet up when the as-
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sembly is mounted bencath the keys at
the rear, and the keys press the actuators
down keeping the switch fingers clear of
the busses. When a key is played, its rear
comes up, the actuator is released, and
the fingers make contact.

Connections are brought to the switch
fingers by means of small etched-cireuit
panels like the one shown in Fig. 14. As
the rear view of this panel (Fig. 15)
shows, the isolating resistors are mounted
on it. The whole eard is then slipped over
the fingers of three adjacent switches
(note the nine holes at top) and the
fingers are soldered to the foil. Twenty
such panels are used for each manual,
plus one more with room only for the
three resistors and one switch for the
high C.

Figure 16 shows a portion of a com-
pleted great-manual switech. assembly.
There are twelve 7-terminal blocks at
bottom from which wires go to the twelve
tone generators. The wiring harness be-
tween the resistor panels on the switches
and the terminals is “laced” by a new
method espeeially developed for Schob-
er by C. G. McProud. A plastic book
binder is screwed to the metal channel
and all wiring is threaded through the
flexible plastic rings. This keeps each
wire in place as the work progresses and
is left in place at the end so that the
customary waxed-cord lacing technique
is unnecessary.

Wiring the key-switch assemblies is,
of course, one of the most time-consum-
aspeets of the organ construetion. Ilow-
ever, the instruetions have heen worked
out so that a simple and unmistakable
procedure and a chart make the work
compound—a number of small, simple,
similar operations—rather than complex.

The pedal key switches are of the more
rugged flat-blade type and have only
two output busses, 8- and 16-foot, but
the scheme is electrically the same.
This is placed permanently in the con-
sole. The pedal clavier is a self-contained
mechanieal unit and it is simply pushed
into place so that the ends of the pedals
overhang the switch blades. In this way

Fig. 12. Key switch

parts. (A) Etched -

bus strips, with F:

gold contact wire;

(B) spacers; (C) lo-

cation strip; (D)

switch actuators;

and (E) switch A
blocks. B
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KEYING

Fig. 11. Keying a sawtooth wave only
adds another vertical transient to the
many already existing.

necessity for extending wiring outside
the console is eliminated. Novel methods
of providing mounting lugs for the pedal
isolation resistors and the use of large
serew-cyes as a& substitute for lacing
make pedal-switeh wiring again a sueces-
sion of simple operations.

The metallic material used for key
switehes is a problem in organ design.
Low-level audio is always critical to key
since the slightest uncertainty of eontact
results in either noise or complete fail-
ure. For this reason silver-against-silver
contacts are simply unusable, as is, in
fact, any normal coin-silver contact. In
the manual key switches the special silver
alloy of the fingers does not corrode:
neither does, of eourse, the gold used for
the bus wires. In the pedal switches
special palladium contact points are
employed.

Each of the keying output busses is
terminated in a maximum of 1800 ohms
to ground. The resistors for termination
are on the balance controls, and adjust-
ment of these switches effectively varies
the terminating resistanees. In the nor-
mal position of the Manual Balanee Con-
trol, all great and swell busses terminate
in 1800 ohms. In the clockwise positions
the swell termination is reduced so that
the great produces relatively more out-
put. In the counterelockwise position the
reverse is true. This arrangement takes
the place of separate swell shoes for the
two manuals, reducing cost and making
the organ easier to play. The pedal hal-
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Fig. 13. Portion of switch plate with

several of the switch blocks already

mounted. Twelve terminal strips are pro-
vided for connections to generators.

anece control varies the terminations on
the pedal busses so that the pedal volume
ean be balanced with any combination
on the manuals without having to de-
pend on the present levels of the pedal
stops for the purpose. The idea in both
cases is to add flexibility to the playing.

Preliminary Amplifier

The Preliminary Amplifier is an as-
sembly of fourteen 6SL7’s which per-
forms three important functions. First,
it raises the levels of tones from the key-
ing busses to keep the signal-to-noise
ratio high. Second, it isolates the filters
from each other positively so that the
stops are as independent as i a pipe
organ. Third, it is used in the coupler
system so that coupling is without effeet
on other controls or sounds.

Of the 19 stop filters, 16 are fed by one
triode plate each, each triode earrying
2-. 4., 8-, or 16-foot tone from the proper
source aceording to the purpose of the
filter. Three filters, the diapasons, carry
both 8- and 4-foot tone, the 4-foot tone
present in small quantity to give the dia-
pasons the necessary life and earrying
power.

Figure 17 shows the scheme behind

Fig. 14. Resistor card, with printed cir-
cuit wiring to provide all connections
between switch blocks and wiring.

the system; the entire diagram is too
large to print here. The great 8-foot bus
output goes to the grids of all the tubes
whieh feed 8-foot great filters through a
single 47,000-ohm resistor. The amplified
8-foot great sawtooth tone at the plate
of each of these tubes goes to one great
8-foot filter. There is a group of tubes
operated in the same way for all the
other registers.

Coupling on an orgau lends great flexi-
hility—if it is not a substitute for meager
resources. The Schober has the following
couplers:

Great to Great 4’
Swell to Swell 4’ Great to Swell 8’
Great to Pedal 8  Swell to Great 8’

The weaning is simple. Ordinarily only
tones produced by playing on the great
manual will go through the great filters.
By using the Swell to Great 8’ coupler,
the great keyed tones are made to go
through any swell filters in use as well so
that the tonal varieties of both great and
swell stops are available on the great.
The reverse is true for the Great to Swell
8’ coupler. When the Great to Great 4’
coupler is used, all tones heard due to
great stops in use are also heard one oe-
tave higher as if the player were finger-
ing everything in oetaves. The same is

Swell to Pedal 8

Fig. 16. Rear view portion of completed key switch assembly, showing nine of the
twelve cables leading to the tone generators.

22

WWW.atmeidsaatadioRisterv.com

Fig. 15. Rear view of resistor card, show-
ing nine resistors mounted. Each manual
key requires three resistors for isolation.

true on the swell for the Swell to Swell
4" eoupler. By pulling the Swell to Pedal
8" or Great to ’edal 8" couplers, pedal
tones will also pass through swell and/
or great couplers, adding those tonal re-
sources to the ones normal to the pedals.
The flexibilty of registration this adds is
obvious.

The coupler system works electrically
in a simple way. Refer again to Fig. 17.
1f the Swell to Great 8" coupler is used,
the eorresponding switeh is closed. Now
swell 8-foot tone goes through a 27,000-
ohm resistor to the cathode of the great
8-foot coupler triode, operated as a
grounded-grid amplifier to keep output
phase unchanged. The plate output is fed
to the grids of the triodes fecding the
8-foot great stops, right along with the
regular 8-foot great tone. The level of
the coupled-in swell tone is kept to the
same level as the 8-foot great tone by
the resistor network. I?, is the series and
R, the shunt leg of a voltage divider for
the coupler tube output. (The great
8-foot bus terminating resistor at the bal-
anece switeh is also a part of the shunt
leg but sinee it has a maximum value of
1800 ohms its effect is negligible.) For
the 3-foot great tone It is the series leg
and the resistance of R, plus the eoupler-
tube plate-ground resistance is the shunt
leg of a similar divider. Both operate so
that the levels at the amplitier-tube grids
are the same.

As many busses can be coupled into
the eathode of the eoupler tune as neces-
sary, and each bus can be counected to
as many couplers as necessary. The
27,000-ohm series resistors do not load
the keying busses and, in conjunction
with the low dynamie resistance of the
tube cathode they isolate the busses from
each other as well as keeping coupler-
tube output identieal to bus output. In
the actual eireuit each eoupler switeh has
two seections so that, for the Swell to
Great 8 eoupler, for instance, not only
1s 8-foot swell tone coupled to the 8-foot
great filters but 4-foot swell tone is also
coupled to the 4-foot great filters.

Five small etched-circuit panels are
used on the preliminary amplifier chassis

(Continued on page 36)
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«ein a Cabinart

cabinet!

Cabinart completes the high fidelity home

music system! Select a finished equipment cabinet,
one ready to finish, a knocked-down kit

ready to assemble. Consider the particular needs
of speakers and select a matching speaker
enclosure or Rebel horn. Modify or modernize
your present set with Cabinart’s furniture
accessories and hardware. Build an entire

home entertainment center with our Wall Storage
Cabinet Series! The whole story is in the
catalog described below . . . write for yours now!

_

Equipment cabinets
Cabinet kits
Speaker Enclosures
Speaker Systems 48

2250 Equipment Cabinet $72.00

=22 Bass Reflex $49.00

Cabinart

prices slightly higher west and south
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Speaker problems? Cabinart is the exclusive/licensed
manufacturer of Klipsch-designed Rebel corner horns
and speaker systems. Write for details, articles

and construction plans.

99 North 11th Street, Brooklyn 11, N. Y,
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Selecting a Tuner

Q. How should I select a high fidelity
tuner? Mario Brenes, N.Y.C.
A, There are three possible kinds of tuner
for you to choose from: AM only, FM only,
and a combination of the two. Since the
selection of a tuner is such a highly indi-
vidual matter, several factors must be taken
into account. In locations having no FM
stations, obviously only AM is needed. In
some of these locations, the AM stations
will be weak and so it is important to use
a tuner sensitive enough to avoid annoying
hiss levels and, at night, complete fading
out of stations. Since the sensitivity of a
tuner is rated in microvolts, the number of
which is a measure of the minimum signal
with which clear reception without exces-
sive noise can be obtained, the smaller the
microvolt rating, the more sensitive the
tuner. A rating of between five and ten
microvolts indicates a tuner of quite high
sensitivity. However, if price is an impor-
tant factor in your selection and you are
located in a strong signal area, good recep-
tion can be expected with a tuner having as
poor a rating as 100 to 200 microvolts.
In localities where FM stations can be
received there is a decision to be made con-
cerning the use of a tuner which will re-
ceive FM only or one which can be used for
either FM or AM. If you already have an
AM tuner, of course it will be necessary to
procure only FM. It may be possible to use
the radio frequency portion of an AM radio
set as an AM tuner, thus making it unneces-
sary to employ a comhination unit. It is
sometimes not as easy to manufacture com-
bination tuners which will have extreme
sensitivity as it is to produce such sensi-

If, however, instead of one speaker, an in-
finite number of speakers, each fed by a
microphone, were used, there would then
exist a wall transparent to sound and mak-
ing it once again possible for the listener
to hear each instrument as coming from its
own true location. Such an arrangement, of
course, is not feasible but a fairly good
approximation of its effect is obtained
through the use of a two-channel system
(two microphones and two speakers). Since
the distance to be traversed by sound is
greater than that between audience and
orchestra in a concert hall, it is necessary
to transmit the sound via radio. Since radio
broadcasting studios are equipped with both
AM and FM facilities, both are used at the
same time to produce the desired two-chan-
nel (binaural) effect. Two microphones are
used. One feeds sound to the FM trans-
mitter. These sounds are received by an
AM receiver and an FM receiver spaced
somewhat apart along the same wall, point-
ing slightly toward the listener. The AM
and FM tuners should be adjusted for equal
volume. The sounds so transmitted must
never merge during transmission or the
effect of a third dimension will be lost. The
use of two speakers, both producing all of
the sound, instead of each producing part
of it, will also remove the sense of depth
and, although there will be a greater quan-
tity of sound present in the room, it will
not be binaural. Actually, the term binaural
implies that the two channels be continued
separately from the microphones in the
studio to the listener’s ears. It is mistak-
enly applied to the use of two channels
terminating in speakers, which should prop-
erly be called ‘‘stereophonic.’’ In the ster-
eophonic system, hoth ears actually hear
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tivity in separate AM or FM tuners. The
sensitivity of an FM tuner, either alone or
in combination with AM, should be between
one and five microvolts for good reception.
Automatic frequency control (a.f.c.) should
be supplied in FM tuners to prevent the
tuner from drifting from the selected sta-
tion. However, it is also important to have
the circuit so arranged as to make it pos-
sible to render a.f.c. inoperative when it
rejects a distant station because of the
nearness of a strong loeal signal.

The use of separate tuners makes pos-
sible binaural reception. However, there are
also a few combination tuners whose AM
and FM sections can be taken from sepa-
rate outputs and used for binaural recep-
tion,

Binavral Broadcasting

Q. What €s meant by binaural broadeast-
ing? Barbara Antine, Alhambra, Cal.

A. In a concert hall, because of the fact
that he is equipped with two ears, the list-
ener to live music is able to perceive depth
and the position of each instrument in the
orchestra. Were a wall to be placed between
the orchestra and the audience and a single
speaker placed in that wall giving as good
reproduction of the sound as possible, the
listener would hear all of the instruments
as coming from the same position; it would
no longer be possihle for him to locate each
one as he could before the wall was present.
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sounds from both speakers, and it is, there-
fore not strictly ¢‘binaural.’’

Why Two Needles?

Q. Why must I use separate needles for 78’°s
and LP’'s? Helen Hammond, Milwaukee,
Wis.

A. The purpose of long playing records is
to supply greater playing time using the
same size disc. In order to do this, the speed
was reduced and the number of grooves in
a given area was increased. The needle used
for playing any record must make intimate
contact with the walls of the grooves. Since
the grooves of a long playing record are
obviously smaller than those of a 78, the
necdle also must be smaller. If a needle
designed to play 78’s is used for a long
playing dise, it will be too large and will
tend to wear away the sides of the groove,
whereas, if a needle designed for long play-
ing records is used for playing 78’s, it will
he 80 small that it cannot make proper
contact with the groove walls and will tend
to bounce from wall to wall.

Roll off-Turnover

Q. What are rolloff and turnover? Jean-
ette Trulo, N.Y.C.

A. When recordiugs are made, it is neces-
sary to accentuate the high-frequency re-
sponse. When they are played back, the
highs are decreased. This is done in order
to minimize the high-frequency components
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of the noise created by the needle passing
over the disc material. This decrease in
highs is known as rolloff. Rolloff occurs at
80 many db down at a specified treble fre-
quency, such as 10,000 cps. Bass response
is attenuated during recording and boosted
during playback. This attenuation must oe-
cur since unaltered bass notes cause wide
sideward motion of the recording stylus
which would require too much space on the
dise. Turnover is the point at which the
attenuation or boost starts to take place,
usually about 500 cps.

Tape Recorder Maintenance

Q. Please outline some of the steps needed
for keeping a tape recorder in good operat-
ing condition. Ann Stell, Hewlitt, N.Y.

A. Some tape recorders may require special
maintenance procedures and for these, the
user should consult his service notes. How-
ever, the following steps may be used sue-
cessfully with most machines: (a) Periodi-
cally clean the recording heads with alcohol.
Since tape leaves deposits of oxide on the
heads, after a period of time the tape no
longer makes intimate contact with the
heads, resulting in loss of high frequencies.
(b) Clean the capstan, pressure roller and
all tape guides with aleohol. This will pre-
vent slipping of the tape which, in turn,
would cause deviations in the pitch of the
recording. On rare occasions, it may also
be necessary to open the machine and clean
the clutches, idler wheels and motor shaft
or shafts with alcohol. This, too, is done to
prevent deviations in piteh. (e) Tubrica-
tion is important and manufacturer’s notes
should be observed carefully in this con-
nection. (d) Have tubes tested occasionally,
particularly the bias oscillator tube and
rectifier tube. (e? Check the tension on the
take-up reel and the drag on the supply
reel to prevent stretching the tape. Some
machines, however, do not employ a drag
on the supply reel. (f) On rare occasions,
it will be necessary to replace the head or
heads. Head wear may be indicated by de-
creased high-frequeney respouse and/or
poor erasure of signal. (g) In order to
realize maximum performance from the
tape recorder, it is obvious that the tape
should have the best possible care. Tape
should be kept free of dirt and away from
magnetic fields. It should be loosely wound
before storage and stored, ideally, at 70°
F. in a moderately dry place. Reels of tape
should be placed in hoxes and stored om
edge instead of flat. Tape that will not be
used for long periods of time should be
stored in sealed containers such as those
used for 16mm movie film.

Transistors

Q. Why are transistors not used in high-
fidelity equipment at the present time?
Robert Haynes, Peekskill, N.Y.

A. It is only reeently that transistors which
can handle fairly large amounts of power
have become available. Because of their
high initial cost and their unusual power
supply requirements, they have not as yet
been used commercially for this purpose.
It is probable that within a few years their
price will decrease sufficiently to permit
their introduction into this miarket. In a
transistorized amplifier there would be
transistors analogous to the voltage-ampli-
fier tuhes used to drive the power stage.
Although the price of such units is quite
low, they are still not used because they
generate more noise than do vacuum tuhes
with equivalent amplification factors. When
the signal-to-noise ratio of transistors has
been imiproved sufficiently, they will prob-
ably be used in high-fidelity equipment,
with attendant miniaturization of ampli-
fiers.
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Over 35 years

PILOTONE AMPLIFIERS

O] major importance in the performance
of a high fidelity amplifier are its component
parts: the condensers. resistors. transformers
— especially the transformers — and above all
the output transformer.

All transformers look alike in the schematic
but that’s where the similarity ends. This is one
case where ‘a boy can’t be expected to do a
man’s job’. No puny output transformer—how-
cver imposing the outer shell—can serve a good
high fidelity amplifier without introducing dis-
tortion. It takes plenty of ‘iron’—not to mention
special winding methods—for an output trans-
former to handle the power output cleanly.

Inspect the Pilotone amplifiers—all 5 of them
—and compare them critically with the others
in the field—regardless of make, power rating
or price. Notice how much heavier the output
transformers in the Pilotone amplifiers actually

are. Even the power transformers —how much
cooler they ‘run’ in operation. Observe also that
the Pilotone amplifiers employ known brand-
name condensers and resistors generously rated
to provide wide margins of safety against
failure and breakdown.

After all, tubes are tubes and sockets are
sockets, but it’s the ‘guts’ in and on the chassis
that make the critical difference in perform-
ance. I{ you look for these things when you
choose your amplifier. we know that—like many
others—you too will select one of these Pilotone
amplifiers {for your own home music system.

PILOTONE AMPLIFIERS
AA-410..$54.50 AA.420..$99.50*
AA-903.. 69.50* AA-904 .. 99.50

AA-905 (illustrated) . . $129.50*
Metal amplifier covers................ each 4.95

*with built-in Preamp
NOTE: Prices slightly higher West of Rockies

See your dealer for a Pilot Hi-Fi Demonstration — For complete literature on
Pilotone Amplifiers, Pilotuners and other high fidelity units, write to: Dept. GA-1

the | Pido?®
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How Long is "Permanent”’

Employment?

ALBERT WOODRUFF GRAY*

Since nearly everyone works for a living, the conditions under which employment is agreed upon
may be later found to lack sufficient legal grounds to turn out the way we expected them to.

uiT was recently brought by a dis-

charged engineer of a radio parts

manufacturer to recover damages
for what he contended was a breach of
contract for permanent employment.
He had been engaged by this company
for the production of resistors and was
to receive as compensation one half of
one percent of the gross sales in addi-
tion to an annual salary of $10,000.
Shortly before the end of this first year
of his employment he was told that the
manufacture of these resistors was to be
discontinued and to his query of what
that meant to him, that, “You're
through.”

In this lawsuit the employee con-
tended that this contract was to continue
until the company had fully launched its
resistor eampaign and for so long as it
continued in operation. The Federal
appellate court said in characterizing
contracts for permament employment
and holding that this employee had no
grounds on which to recover,

“XNor can it avail this employee that
his contract was, in his own words, per-
manent. In other words the Supreme
Court of Illinois has expressly held that
a contract for ‘Permanent employment’
is one at will. This is in accordance with
the decisions of other jurisdictions that
contracts not expressly made for fixed
periods may be terminated at the will
of either party.

However, only a few days after that
decision was made, the Supreme Court
of South Carolina denied another em-
ployee a recovery of damages for his dis-
charge from employment under a similar
contract. In this instance the employee
had been injured by the inhalation of
poisonous fumes and in return for his
agreement not to claim damages for
this injury, he was promised by his em-
ployer continuous employment until he
died or veached the age of sixty five
years.

® 3712 Seventy Fifth St., Jackson
Heights 72, L. I., N. Y.

1 Meadows v. Radio Industries, Ine.,
222 Fed. 347. May 6, 1955.

26

Under a statute of that state an agree-
ment to withhold a claim under the work-
men’s compensation act is void. Thus
deprived of consideration, his agreement
for permanent employment collapsed and
his suit for damages was dismissed by
the court with the comment,

“A contract for permanent employ-
ment which is not supported by any
consideration other than the obligation
of service to be performed on the one
hand and wages to be paid on the other is
terminable at the pleasure of either party
and not enforceable. However, when an
independent eonsideration passes from
the employee in addition to the perform-
ance of services the duration of the con-
tract may be optional on his part without
impairing its mutuality.”?

What is the Distinction?

Two earlier decisions by that same
court define this distinction in greater
detail. In one instance an employee at
the instigation of the employer had
abandoned a business which he had es-
tablished in Michigan and moved with
his family to South Carolina under an
agreement for a fixed annual salary and
50 percent of the net profits in addition.
Discharged at the end of ten months he
sued for damages. There the court held
the contract enforceable and the em-
ployer liable for the damages suffered.

“The general rule undoubtedly is that
where an independent consideration
passes from the employee in addition
to the performance of services the dura-
tion of the contraet may he optional on
his part without impairing its mutuality.
This rule finds its most frequent appliea-
tion in the case of contracts whereby, on
consideration of the release of a claim
for damages the employer promises the
employee employment but the employee
does not agree to serve.

“The abandonment by this employee of
his business in Michigan in order to ac-
cept the employment which was offered

2 Gainey v. Coker’s Pedigreed Seed
Co., 87 S.E. 24 486 South Carolina, May
12, 1955.

WWW. ameidseatiadioRisterv.com

him in a distant state constituted such
an independent consideration as to take
this case out of the general rule and to
render the contract enforceable.”?

In eontrast to the conclusion in this
instance is the decision of a recent law-
suit brought by a civil engineer against
a South Carolina steel company. Upon
receipt of a telephone call from the
manager of this company he went to
Columbia for an interview and two days
later was offered employment with an
annual bonus, a eommission on sales in
addition to his salary and the condition
that he report for work the following
Monday, five days later.

When he hesitated, saying he should
give his present employer two weeks
notice he was told, “What do you care?
You have a lifetime job here. Come on
down.”

Two weeks later he was told by the
same man, “I'm going to have to let
you go,” with no rcason for the dis-
charge.

In reversing a judgment in favor of
this employee the court said,

“Here the employee shows a promise
of permanent employment and no more.
We find nothing to take the case out of
the general rule. His employment at
Atlanta was terminable at will. The
giving up of friends, church, social, and
school connections are such as face every
employee when moving from one town
to another or possibly from one part of
the city to another and it is net a suffi-
cient independent econsideration to take
the case out of the general rule.’*

“Annual Salary” Not Sufficient Proof

Attempts are frequently made by em-
ployees in suits of this character to es-
tablish a contract for permanent em-
ployment on the ground that the contract
provides for an annual salary. Such an
instance was before the Supreme Court

of the state of Washington, in which the
(Continued on page 33)

3 Weber v. Perry, 21 S.E. 2d 193,
South Carolina, July 9, 1942.

4 Orsini v. Trojan Steel Co., 64 S.E.
2d 878, South Carolina, April 30, 1951.
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The A-310 Theme has been termed the ‘“definitive AM-FM tuner’. Reflecting the most sensitive styling
in the high fidelity field, it also delivers the measurable optimum in both AM and FM performance.

View of Model A-310 with
cage removed

FUNCTIONAL FEATURES

Functional Features: (a) 1lluminated Tuning Meter; (b) Counterweighted Tuning
Control; (¢) AFC defeat available on function switch or momentarily by depressing
tuning knob for center channel tuning; (d) Cathode follower output to drive tape
recorder,

RF SECTION
Circuits: FM: Armstrong Circuit with Dual Limiters (Double Tuned) and Foster-
Seeley Discriminator. Automatic Frequency Control. Low noise, all triode front end
with tuned cascode RF amplifier and triode mixer, AM: Superheterodyne with
tuned RF stage, and ferrite loop antenna, Two IF stages. 10 KC whistle filter.
AVC operative over three stages.
Sensitivity: FM: 1.8 microvolts for 30 db quieting; 1.2 microvolts for 25 dab quiet-
ing. AM: Terminal Sensitivity: 3 microvolts. Loop Sensitivity: 15 microvolts/meter.
Selectivity: FM: 200 KC bandwidth: 6 db down. AM: 10 KC bandwidth: 6 db
down. FM Discriminator peak to peak separation: 375 KC.
Frequency Range: FM: 88-108 MC AM:530-1650 KC.
FM Drift: + 2% KC with AFC on; # 20 KC with AFC off.
Image Rejection: FM: 50 db. AM: 50 db.
IF Rejection: FM: 70 db. AM: 50 db.
Antenna Input: FM: 300 ohms AM: Built-in low noise ferrite loopstick plus
high impedance terminal for external antenna.
Distortion: Less than 1% harmonic on FM. Less than 1% harmonic for up to 80%
mod. on AM.
Frequency Response: FM: + % db 20 to 20,000 ¢.p.s.
AM: 3 db 20 10 5,000 c.p.s.
Hum Level: 65 db below 100% modulation.

AUDIO SECTION
Circuits: Cathode Follower Output
Output Level: FM: 2V volts for 100% modulation; 1 volt for 30% modulation.
AM: 1 volt (average).
Output Impedance: Low Impedance Cathode Follower

OVERALL SPECIFICATIONS
Controls: (Total 2) Function (OFF-AM-FM with AFC-FM without AFC) and
Tuning/momentary AFC defeat.
Tube Complement: (Total: 12) 1-6BK7A, 1.12AT7, 1.6AB4, 1.6BE6, 3-6BA6,
1-6ALS, 2-6AU6, 1-12AU7, 1-6X4.
Dimensions: 12" wide x 4” high x 8%"” deep (including ferrite loopstick—not
including knobs).
Power Consumption: 50 watts
Shipping Weight: 14 lbs.
Finish: Chassis, escutcheon and cage: brushed copper—Display panel for escutch-
eon and knobs: matte black—Edge lighted dial glass: yellow and white.
Hardware and Accessory Material Furnished: Mounting screws, template, FM
antenna wire, instruction booklet, shielded output cable.
Special Notes: (a) Can be stacked with C-300 amplifier in total height of 8, with
C-100 amplifier in total height of 73%"”; (b) Face up mounting of Theme permissible
without special precaution,

OPTIONAL ACCESSORIES

(a) Brass finished escutcheon available on special order.
(b) Brass finished cage available on special order.
(c) Vertically calibrated dial glass available on special order.

PRICE: $125.00 NET

Write Dept A8 for Frce New Catalog Slightly higher in the West

INCORPORATED

= ol A W aaheficaniadiahistary com

Model A-310
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Equipment Report

DeJur TK-820 and TM-819 Tape Recorders—Harman-Kardon
A-310 AM-FM Tuner—Garrard 301 Transcription Turntable

ment, a unit is occasionally encountered

over which one enthuses because it offers
a number of advantages not common to
others on the market. The DeJur recorders
—TK-820 in a portable case and TM-819
as a unit to be built into a hi-fi system—
fall into this category because of certain
features of particular interest.

To begin with, these two models, shown
in Figs. 2 and 3, offer a very satisfactory
performance, as shown by the curves of
Fig. 1. In the playback of an Ampex #5563
standard tape, it will be noted that there
is a gradual increase in output at the
higher frequencies; similarly there is a
slight droop in frequency response on
signals recorded and played back. At 7%
ips there are no serious discontinuities in
the smoothness of the curves, and both
could be flattened out easily by slight
amounts of frequency correction applied to
asgociated circuits. Furthermore, while we
have not seen u schematic of these instru-
ments, we have studied the chassis care-
fully and note that there are several tiny
potentiometers which are obviously in-
tended for equalization purposes, and it is
probable that the playback ecircuits could
be adjusted to provide a perfectly flat
playback curve, and the recording circuits

IN THE COURSE OF TESTING audio equip-
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PREGUENGY 0 EvELES HER SLCONO

Fig. 1. Performance curves for the Delur
tape recorders.
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adjusted to make a tape with the same
characteristies as the standard. Not all tape
recorders use the Ampex characteristie, but
this is the most nearly standard curve that
we have throughout the recorded tape in-
dustry, and with such an acceptance it
seems desirable to arrange machines to
reproduce this characteristic properly.

In any case, the curves show that the
performance is excellent at 714 ips, and
satisfactory at 3% ips. No one at all
familiar with tape recorders would expect
any better responsc at the low speed.

From the operating standpoint, these
recorders are quite unusual. In the first
place, the single motor employed is a two-
speed, reversible hysteresis-synchronous
unit incorporating a fly-ball ‘‘governor’’
which senses the motor’s operation. When
changing from one mode to another, for
example, nothing happens until the motor
slows down almost to a stop. The governor
then permits a contact to be made, and the
recorder then goes on with the newly
selected mode of operation.

For controls, the recorder is equipped
with the conventional playback, record, and
stog push buttons; sinco it is a two-track
model, it has two more buttons for selection
of the track and the direction of tape move-
ment. Then there are two more buttons for
fast wind—one for each direction. In addi-
tion, there is a record safety button and
a tape stop button, the latter simply re-
leasing the idler roiier from contact with
the eapstan. The two speeds are controlled
by a switch at the back of the top panel,
which also changes equ.alization at the same
time. Reels do not have to be reversed to
play the second track.

To play back, one simply presses the
track button and the playback gutton, set-
ting volume to the desired level. Pressing
the stop button brings the tape to an in-
stant stop by the use of magnetic brakes

in the reel hubs. To record, one depresses
the safety button and the record button;
the circuits are set up for recording, but
tho tape does not move until the safety but-
ton is released, thus permitting the user to
set level before starting the tape. Fast for-
ward and rewind are controlled by push-
buttons, and the tape stops almost instantly
when the stop button is depressed, pro-
viding the track button for the same direc-
tion of tape mwotion is in the depressed
position.

All of the operations of the recorder are
controlled by relays—which gives the gen-
eral impression that the machine thinks
before it acts. For exanmple, you depress the
playback button. Tape moves, but you hear
nothing until the tape gets up to speed,
then the sound is switched on. You are re-
cording and want to rewind; you depress
the stop button, then the rewind button. A
few clicks are heard, the tape comes to a
stop, rests for some five seconds, then starts
to rewind.

Since the capstan idler is actuated by a
solenoid, this machine is one of the few
we have seen that could be clock-controlled
without the possibility of developing flats
on idlers—the takeups being by means of
belts. You simply choose the desired radio
station to record, set levels, and have a reel
of tape in place. Then without depressing
any buttons you disconnect the power by
means of the clock switch. At the desired
time, the clock turns on both tuner and
recorder. The relays operate, the solenoid
pulls the idler against the capstan, and by
the time the electronic eircuits are warmed
up, the tape is ‘‘up to speed.’”’ When the
clock swtiches off, everything returns to
normal, and there is no deformation of the
idler pulley.

The portable model has a built-in power
amplifier and a speaker system—a 4 X6
‘‘woofer’’, two 3-in. midrange units, and
two electrostatic tweeters. It has two out-
puts: oue to feed external speakers and one
to feed a power amplifier; a switch selects
the local speakers, local and external, or
external only, or switches all off. Another
serves as a tone control, and another the
input selector. Full modulation may be ob-
tained at 1000 cps with an input of 88 mv
from radio, phono, or TV, and from 2.5
myv on microphone and tuner positions.

Fig. 2 (left). DelJur Model TK-820, featuring self-contained power

amplifier and five internal speakers. Fig. 3 (right). Model TM-819,

designed to be installed in a hi-fi cabinet as a component of a com-
plete system.

WWW atnetdicaafadioRistery. com

AUDIO e JANUARY, 1956


www.americanradiohistory.com

“BUILD-1T-YOURSELF"”

© Heathkit FM TUNER KIT
Features brand new circuit and physical design. Matches
WA-I’2 l'reamplitier. Modern tube line-up provulcs bet-
ter than 10 uv. sensitivity for 20 db of quieting. Built-in
power supply -
lncure]&ormos automatic gain ?on(rol—highly stabilized
oscillator—r1thimunat tuning drat—pre-aligned 11" and
ratio_transformers and front end tuning wnit. Uses MODEL FM-3
GBQTA Cuscode RV stage, 6UR oscillator—mixer, two $ 50
6CBH 117 amplitiers, 6AL5 ratio detector, 6C4 audio 2
mplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. *
@) Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT
Features a new-design ’eerless output transformer and KT66 output tubes. Frequency
response within +1 db from 5 cps to 160 Ke at 1 watt. Harmonic distortion only 19/, at
25 watts, 20-20,000 cps. IM distortion only 19 at 20 watts. 4, 8, or 16 ohms output.
Hum and noise, 99 db below rated output. Uses 2-12AU7's, 2- KTé6's and SR4GY.
\Mtractive phyﬂ(.ll appearance harmonizes with WA-I2 Preamplifier. Kit combinations:
V-5M AMPLIFIER KIT: W-5 COMBINATION AMPLIFIER
| onsists oflnmiu amplifier and KIT: l&("“;“s of V\asw ami
power supply. alt on one chas- ptifier kit plus Heathkit Mode!
s. Shpg, Wt. 31 Lbs. Lxpress $5975 V.A\ 1’2 PPreamptlifier kit. Shpg. $7950
ly., 0 . 38 Lbs. Express only. .
&) Heathkit HIGH FIDELITY PREAMPLIFIER KIT
Jesigned specifically for use with the Williamson Type Amplifiers, the WA-P2 features
separate swilch-selected input channels, each with its own input control—full record
equalization with turnover and rollofl controls—separate bass and
treble tone controls—and many other desirable features. Frequency MODEL WA-P2
response is within =1 db from 25 to 30,000 cps. Beautiful sa!m-gold $ 75
finish, Power requirements from the Heathkit Williamson Ty 1
smiplifier. Shpg. Wt. 7 Lbs. =
¢ Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT
'his amplifier employs the famous Acrosound T0-300 *Ultra Linear” output trans-
ormer, and has a frequency response within +1 db from 6 cps to 150 Kc at 1 walt.
H{armonic distortion only 17, at 21 watts. IM distortion at 20.watts only 1.3%,. Power
output 20 watts. 4, 8, or 16 ohms output. Hum and noise, 88 db below 20 watts. Uses
C-6SNT's, 2-5881's and 5V4G. Kit combinations:
W-3M AMPLIFIER KIT: Consists of W-3 COMBINATION AMPLIFIER
ain_amplifier and power sup- KIT: Consists of W-3M am
ly for separate chassis con- plifier kit plus Heathkit Model
srruction. Shpg. Wt 29 ibs. 34975 WA-P2 Preamplifier kl! Shpg. $6950
1 «<press only. . Wt. 37 lbs. Express only.
9 Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT
is is the lowest price Williamson type amplifier ever offered in kit form, and yet it
etains all the usual Williamson features. Employs Chicago output transformer.” Fre-
1ency response, within -1 db from 10 cps to 100 Kc at | watt. Harmonic distortion
aly 1.5%, at 20 watts. IM distortion at rated output 2.79,. Power output 20 watts.
8, or 16 ohms output. Hum and noise, 95 db below 20 watts, uses 2-6SN7's, 2-5881’s,
and 5V4G. An exceptional dollar value hy any standard. Kit combinations:
W-4AM AMPLIFIER KIT: Consists of W-4A COMBEINATION AMPLIFIER
n ilr} umpliﬁler ;i‘ml power sup- Kll T (l:on.\l.sl-:. of W-4AM am-
ply for single chassis construc- plifier kit plus Heathkit Model
t.on. Shpg. Wt. 28 Ibs. Express $3975 WA-P2 Preamplifier kit. Shpg. $5950
oly. . Wit. 35 lbs. Express only. O
() Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT
‘1 1is model represents the least expensive route to high fidelity performance. Frequency
response is +1 db from 20-20.000 cps. Features full 20 watt output using push-pull
61 &'s and has separate bass and treble tone controls. Preamplifier and
nain amplifier on same chassis. Four switch-selected inputs. and MODEL A-9B
separate bass and treble tone controls provided. Employs miniature $3550
.

tube types for low hum and noise. Excellent for home or I’A
S nrl|cat|ons Shpg. Wt. 23 Lbs.

Heathkit construction manuals are full of big. clear pictorial diagrams that show the
p.acement of each lead and part in the circuit. In addition. the step-by-step procedure
deacribes each phase of the construction very carefully. and supplies all the information
you need to assemble the kit properly. Includes information on resistor color-codes,
tips on soldering, and information on the tools you need. Even a beginner can build
high quality Heathkits and enjoy their wonderful performance.
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AND ENJOY .....

The World's
Finest
Electronic
Equipment
in Kit Form

HEATH COMPANY

A Subsidiary of Daystrom Inc.
BENTON HARBOR 25,
MICHIGAN ¢ ¢ =« ¢ o ¢ o »
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Playback output to an external power am-
plifier is 0.7 volts at normal operating level
of the Ampex tape.

As a final feature—a strip of foil near
the end of the tape will shut the machine off
as the foil passes the guides. All of which
adds up to an excellent and handsome tape
recorder for the home user—the eritical
type of user who want professional con-
venience and excellent quality.

HARMAN-KARDON MODEL
A-310 AM-FM TUNER—
“THE THEME"”

The theme of our report on a tuner for
this month is The Theme—recently intro-
duced by Harman-Kardon as a companion
tuner for the Model C-300 ‘‘Trend’’ am-
plitier, which it matehes in appearance.

This tuner, with its matte black panel,
brushed copper escutcheon, cage, and
chassis, and softly-lighted yellow and white
dial glass is attractive and compact, yet
aparently does not suffer in performance
from a reduction in size. The unit—shown
in Fig. 4 without the protecting cage, which
is supplied when the tuner is to be used as

a table-top installation—is 4 in. high, 8%
in. deep, aud 12 in, wide. When desired it
can be installed with the pauel in a hori-
zontal plane and for such cabinets as re-
quire a vertically calibrated dial glass, this
too can be obtained as an accessory.

But apart from its appearance—which is
important to at least half of the people in
an average home—its performance is also
attractive. To the serious music lover who
enjoys what music is available from the
radio, a tuner must perform well, regard-
less of what it looks like. When he can ob-
tain both in the same unit, he is more than
satisfied.

The Theme has, first of all, excellent
audio quality, both from AM and FM sta-
tions. Frequency response on FM is flat
from 20 to 20,000 eps, and on AM from
20 to 5000 ecps—whieh is about normal for
AM tuners and desirably reduced to pre-
clude undue disturbance from atmospberics.
Sensitivity is claimed to be 1.2 uv for 20
db quieting, and this is borne out by com-
parison testing. High sensitivity on FM re-
sults from the use of a cascode input stage,
seen in the schematic of Fig. 5, and high-
efliciency design throughout the i.f. section.

Fig. 4. Harman-
Kardan “Theme*
AM-FM tuner with
pratective cage re-
" moved to show
chassis.

Two limiters are used, together with a
Foster-Seeley diseriminator.

In operation without AFC, there is a
slight drift—approximately 15 ke—from
cold start over the first hour. With AFC,
the sct was tested by rumning for four
hours, turned off and left for 12 hours, and
then turned on again. The same station was
properly tuned in—a simple test that can
be tried by anyone and without any instru-
ments. The tuning meter is extremely sensi-
tive, and for careful tuning the function
switeh is turned to Arc OFF and the station
tuned in; then the switch is turned to FM-
AFC again, and no drift is apparent.

Sinee this is a basic tuner, no tone or
volume controls are provided. Oue knob is
used for tuning and the other for the
funetion switch—its four positions being
OFF, AM, FM-AFC, and AFC OFr. The audio
output is from a ecathode follower, and
two jacks are provided so that one can be
ecnnected permanently to a tape recorder
while the other feeds, in the normal manner,
the control unit or a combined control and
power amplifier, such as the companion
Harman-Kardon unit, The Trend. FM out-
put level for stations within thirty miles
i1s 2.5 volts on the average, which is under
conditions of complete limiting. As signal
strength is lowered, the output level reduces
accordingly. Actually, however, very few—
it any—FM tuners will give satisfactory
performance below a signal intensity that
will give 20 db of limiting, and while sta-
tions as far as 125 miles have been listened
to for long periods, we could not consider
them good sources for lhigh quality recep-
tion—and this applies to any receiver we
have ever tried.

The Theme, however, is a unit that has
given reliable performance for a period of
months, and is capable of providing high-
quality audio signals to any good home
music system to the complete satisfaction
of its user.

>
o S CHIOK
=S

vea
aur

pk3ld
38 g;?g Tsomro

o Vilceo I 1373 .o
OMFD 40OMFD 330 A0MFD UNLESS OTHERWISE SHOWN
AL ons 1/
") ALL CAPACITOR VALUES witn
= DECINAL POWT 10 BE 200WVOC

PAPER i urD
ALL CAPACITOR VALULS wiTHOUT
OECIMAL POINT T0 BE GINERAL
PURPOSE CERAMICS $00 wWVOC,
N

Fig. 5. Complete schematic of the Model A-310 tuner.
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Fig. 6. Garrard 301 Transcription Turn-
table.

CARRARD MODEL 301
TRANSCRIPTION TURNTABLE

Within the past year or so we have wit-
nessed the introduction of several new
urntables built on professional lines and
to high standards of quality, whieh is, in
itself, an indieation of the interest the
serious music lover exhibits in the use of
the single-play turntable for optimum re-
production of LP records. While all models
an be used to reproduce all three speeds,
the trouble involved in changing 78’s or
45’8 every few minutes by hand almost
rules out the use of anything but a changer.
‘he prineipal advantage of the transerip-
ion turntable is in its lower rumble con-
tent and us a system is improved in low-
frequeney reproduction, the rumble hegins

show up. Additional advantages which
re of some importance are the true-

mning surface of the platter and the in-
reased constaney of speed.

The Garrard 301 is the newest wnodel to

introdueced, and it offers many attrac-
ive features. As seen in Fig. 6, the unit

mounted by means of a cast base plate
on which are mounted the controls as well
18 the mechanism. The turntable is an
luminum easting whieh is accurately ma-
chined and dynamieally balaneed, and
ored out to accommeodate a phosphor
ronze bushing which seats on the main
"pindle. This spindle remains in its bear-
ing at all times, eliminating the possibility

f contanination if it were removed for in-
tallation, inspection, or lubrication. The
bearing is Iubricated by a pressure system
9ing grease and introduced by a conven-
iional grease cup.

The motor is a 4-pole model, well
shielded and dynamically balanced. It is
suspended within a cast frame by means
of six tension springs, each of which is

F 3. 7. Underside view of Garrard unit

shows interlocking controls and isolation

between motor and base plate. Note
grease cup on main shaft bearing.
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THOUSANDS BUY AT LEONARDS

BOZAK LEADS IN SALES!

Yes, thousands of high fidelity enthusiasts know that at LEONARD RADIO INC.
they can buy the exact Hi-Fi equipment to suit their tastes. They have shown too,
that Bozak is their choice in speaker components and systems of quality. Hear
the Bozak Family Of Stars at Leonard Radio, New York Audio Mart.

b

BOZAK MID-RANGCE SPEAKER.
MODEL #209

This is the only loudspeaker de-

signed specifically for operation
in the mid-frequency range, De-
signed to supplement the B-199A
Woofer in_ the mid-frequency
range, the B-209 employs these
exclusive features: a small diam-
eter cone with a shallow opical

BOZAK TWO-WAY COAXIAL
SPEAKER SYSTEM.
MODEL #207A

The sound is clean and balanced
from 40 to beyond 16,000 cycles
on a robust foundation of the
most powerful bass from any

angle for broad coverage, and a driver, regardless of size and
rubberized cloth-edge suspen- price. The B-199A Bass and
sion. This unit operates over the B-200X Treble speakers are
range of 400-2500 cycles with mounted coaxially in a sturdy
6 db per octave crossover filters. cast-aluminum frame, with a
Net. .. 48.00 wired-in 4-mfd filter. No tran-
sient distortion, with smocth,

peak-free response.

Net . ... $83.85

- B-199A . $49.50 (Woofer only)
W B-200X . $30.00 (Tweeter only)

BOZAK SPEAKER CABINET. s ‘
MODEL #E-300 ,

Sold only without speakers, this
5-cublc-foot infinite-baffle en-
closure Is the smallest recom-
mended for a single woofer
Bozak system. It accommodates
the B-207A plus B-209 Mid-
Range with an N-101 crossover
network (the B-302A system).
You can start with a two-way
system and then easily add the
mid-range unit and network at
a later date to form a three-way

BOZAK THREE-WAY SPEAKER
SYSTEM. MODEL #B-305
This lowboy contemporary styled
speaker system contains 2 Bozak
B-207 coaxial speakers and 1
B-209 mid-range with a cross-
over at 800 and 2500 cycles.
Available in blonde birch, ma-
hogany, and honey walnut. Size:

B-302A system. Available in 36” w, x 19”7 d. x 324" h.;
Walnut, Mahogany or Birch Shipping wt. 86 Ibs.
veneer. Net .. $75.00 Net .. $390.00

BOZAK THREE-WAY SPEAKER
SYSTEM. MODEL #B-310

Here is the ultimate of sound
reproduction. 4 B-199A Woofers
and a B-200X Tweeter array plus
a B-209 mid-range speaker de-
livers the finest reproduction
with a minimum of listening
fatigue. Well balanced with no
exaggerated highs or doubled
bass, this unit will afford the ui-
timate in listening pleasure. A
built-in crossover network di-
vides the frequencies at 400 and
2500 cycles. Available in Ma-
hogany, birch or walnut.

Net .. $723.00

Mail and phone
orders accepted.
25% deposit,
balance C.0.D.

EONARD EYUCI- NI 7

AUD IO MART LI NTVLILETRTMN P Yok 7, N.Y. COrtlandt 7-0315
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P The oldest American magazine specializing in
high ﬁdelity equipment is AUDIO. From the
beginning, AUDIO’s guiding hand has been that of
its present editor and publisher, C. G. McProud.

P AUDIO recently devoted an Equipment Report
to a searching examination of the world-
famed PRECEDENT tuner. Its conclusion:

“Our observations indicate that the
PRECEDENT well justihes its reputation.

It is the logical answer to the demand

for a maximum of quieting, high sensitivity,
and excellent stability ...t would be
appreciated for its engineering, for

its performance, and for its external
appearance— tops on every count.”

P May we send you, without cost, a copy of
AUDIO's complete report?

RADIO ENGINEERING LABORATORIES « INC.
36-40 Thirty-seventh Street « Long Island City 1, N. Y.

WWW. amcitisatansadioRisterv.com

damped by a soft rubber insert. With the
turntahle removed and the idler held away
from the motor shaft, no vibration what-
soever could be felt on the base plate with
the motor running. Turntable drive is ef-
feeted through an idler that bears on
stepped motor shaft and against the inside
of tho turntable rim. The idler itself is
mounted on ball bearings, and is lifted
away from contact with both motor and
turntable when the power is switched off.
The speed selector lever, shown in Fig. 7
at the lower left, actuates a cam which
raises or lowers the idler so as to make eon-
tact with the proper motor-shaft diameter,
and is interlocked so it cannot be moved
from one speed to another while power is
turned on. In the off position of the power
switch, a friction brake is applied to the
turntable. Absolute speed of the turntable
can be varied over a range of ahout +5
per cent by means of an eddy-current
brake; since this brake is located on the
motor assembly and the control is on the
base plate, an ingenious vibration isolator
is provided between the control lever and
the brake mechanisin to further ensure
freedom from vibration.

The effectiveness of this method of con-
struction and the care in manufacture is
borne out by the measurement of noise and
rumble, which—by the same method used
previously and deseribed in EQUIPMENT
REporT for March, 1955, with additions in
the Deceniber issue—comes out to be 50 db
below a stylus velocity of 20 em/sec (the
standard used in AUDIO’s measurements).
Since it is very hard to find records that ex-
ceed a signal-to-noise ratio of more than
45 db, this turntahle would answer the
most eritical requirement.

A unique method of mounting is used in
the Garrard for optimum results—short of
mounting the turntable on a half-inch steel
plate. The turntable base plate is solidly
mounted on a board, along with the pickup
arm; then the entire board is suspended on
conical springs. This effectively isolates the
record playing mechanism entirely from ex-
ternally caused vibration.

Leak Moving-Coil Pickup

Tor these measurements, the now-avail-
able Leak pickup was used—also a British-
made product. This unit has an extremely
flat frequency response—extending from
20 cps to 20,000, with only a slight rise
beginning at 15,000 eps and reaching 3 db
at 20,000, (using Cook frequency test ree-
ord for the source of signals). Apparently
this record must be well recorded up to the
highest frequency, for with the Leak
pickup a perfect sine wave is visible at
20,000 eps, just as it is all the way down
to around 15 eps—a value obtained by
playing the glide portion of the Cook rec-
ord down to 35 cps at 3315 rpm instead of
its normal 78. With the transformer used
with the Leak, the output for a 5.5 cm/sec
velocity is 18.5 mv, which is somewhat
above the average LP pickup. The low
impedance of the moving-coil type is
usually less susceptible to hum pickup also,
resulting in extremely high-quality repro-
duction. The Leak pickups operate only
with their own arm, and one simply
changes heads when changing from micro-
groove to standard. The most attractive
feature of the Leak pickup is, in this
observer’s opinion, the wide frequency
range without any peaks. Of course, wide
frequency range in itself iz not the whole
story, but rudimentary measurements show
that the Leak is satisfactorily low in IM
distortion as compared to any other pick-
ups tested. Actually, we have noted rela-
tively little difference between most of
the well known pickups in this respect.
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PERMANENT EMPLOYMENT

(from page 26)

president of a corporation was in re-
¢ipt of an agreed annual salary of
$25,000 from January 1st. When he was
deprived of his position eight months
ater he sued to collect the balance re-
naining unpaid of the $25,000 he claimed
.0 be owed for that year.

In its decision that here was a mere
iring at will and the president of the
:ompany entitled to this compensation
mly so long as he continued as such an
officer, the court ruled,

“When a contract for hire provides
‘or payment at a yearly rate with no
rovision that the hiring is for a speci-
jed period it is a contract terminable
1t the will of either party. An exception
5 this rule is provided for in those cases

here proof is given of a custom in the
ndustry which makes the hiring for a
definite period.”?

In a contract for employment made
by a Florida hotel with its manager it
as agreed that the employment, though
on an annual basis, was subject to
termination by the employer in the event
f dissatisfaction with the services of
the employee. In a suit for breach of
ontract by this employee who had be-
cun work on April 26th and discharged
three months later, the employee re-
covered a judgment against the hotel.
1n affirming that judgment the Florida
.ppellate court said of such provisions
for discharge,

“While the contract for employment

for a definite term, if it provides that
the services are to be performed to the

itisfaction of the employer it may be
rminated by him at any time that he
good faith becomes dissatisfied with
e services of the employee, though no
al or substantial grounds for dissatis-

L]

e B =t

ction exist. The employer is in such
se the sole judge as to whether the

L3

'rvices arve satisfactory and the courts
will not substitute their judgment for
his as to any reasonableness of the
grounds of dissatisfaction.

“But the general rule is that such
dissatisfaction must be real and in good
{iith, not merely feigned or capricious
or mercenary. A reservation of the right

*Rohda v. Boen, 276 Pac. 2d 586,
Vashington, November 18, 1954.
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B-310

B-302A

B-207A

THE R. T. BOZAK SALES CO.

Ixpord Ofice; Electr

WHY
SYSTEMATIC
GROWTH?

Because it is the only avenue to true high
fidelity. As your music system grows. you
must have as your goal more than just per-
fection of frequency response. No matter
how faithfully you re-create the audio spec-
trum, origin of the sound in a point-source
will dissipate the subtleties that preserve
realism and the listening case of “live”
music — the two essential ingredients of
true high fidelity.

Only the Bozak B-310 adds. to precision
of frequency response. a broad source of
sound and wide-angle dispersion. The size.
range and placement of drivers on its 3 x 4
foot pancl climinate every suspicion of
“port-hole™ origin. The cluster of four
B-199A's provides a robust. enveloping bass
foundation: the B-209 above them is posi-
tioned to retain the spaciousness of sym-
phonic sound without loss of the directional
quality essential to solos: and above them
all the B-200XA adds 180° coverage for a
velvet-smooth treble that is completely free
of harsh or eerie intonations. The realism of
the B-310 has won a reputation as the
supreme accomplishment to date in the re-
production of sound.

If you cannot start with a B-310. you can
grow into it casily and systematically with
the “building-block™ Bozaks. Begin with a
B-207A. Then. as space and budget permit.
progress to the unrivalled realism of the
B-310 — cnjoying at every step of the way.
dollar for dollar.

Tng Very BEST 1IN SOUND

WWW. ameidcaatadiohisterv.com

MAIL ADDRESS: P.O. BOX 966 = DARIEN, CONN.

anufacturan’ Erpost Co,, Hicksville, H.Y,
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BIGGEST HI-FI BUY OF ALL!

¥ Model 240
I”””Im “Balanced Bar"
PREAMPLIFIER
d
MF?ﬁYe'VGZ?PR Reg. Net $98.50

POWER AMPLIFIER
Reg. Net $149.50

—
IRCHILD

Hudsons
‘HL SUR

HIGH FIDELITY

HOME SOUND SYSTEM

these Six Components is a
High Fidelity Star Performer .

to suit the most critica

E IT — HEAR IT
COMPARE IT ...

ny of th
ot e gOUND COMPARISON §1‘UDIOS
And compare the "“package” price,
agree that this is one of the mos!
HiFi Bargains ever offered t

Audiophiles!

RRIFIC Money-Saving Hi-fi Buy! Each of
oy 2 g ! Nationally Famous

.. Together they

superlative Matched System that is sure
ot St | listener. I's easily

installed in your cabinet, closet, bookcase, etc.
SE

e three Fully Equipped Hudson

too! You'll
t sensational
o budget-minded

Model A-200 ‘‘Guide"”
FM-AM TUNER
Reg. Net $69.50

Model RC-80
3-Speed
RECORD CHANGER
Reg. Net $49.50

GENERAL @D ELECTRIC

Model RPX-050A
Triple Play Cartridge
Reg. Net $8.20

ElecthoYbrec
"ARISTOCRAT"
SPEAKER ENCLOSURE

Ideal for use with Hudson
“'All-Star’* Package System.
Unusuailly smooth reproduc-

tion down to 35 cps. 29%"
H, 197 W, 17 D. Shpg.
wt. 37 Ibs.

Model KD8, '‘Aristocrat’ in
kit form, easy to assemble:
instruction book included,

sanded, ready

for painting $35-28
“Aristocrat™  Assembied,
neers, brass grille

selected mahoganv  ve.
$64.68

FACIORY DISTRIBUTORS

AUTHORIZED I

RADIO & TELEVISION CORP,
EQUIPMENT

Adjoining Radio City
48 W, 48th St.,
New York 36, N. Y.
Clrcie 7-4907

Downtown NYC.
212 Fulton St.,
New York 7, N.Y,
Digby 9-1192

New Jersey
35 William St.,
Newark 2, N. J.
MArket 4-5154

Model 12TRXS8
TRIAXIAL
HI-FI SPEAKER
Reg. Net $59.70
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to discharge for reasons of the sufficieney
of which the employer reserves the
right to be the sole judge, does not give
the employer the right to terminate the
contract without a reason or for a false
reason. Ile must act in good faith.”®
In contrast with this eonelusion of the
| Florida court is the decision of a case
I in Massachusetts only a few months ago.
There the employee had been engaged
as production manager for a Bostou
broadeasting station and the agreement
| had been confirmed by the president and
general manager,
“This letter will serve to confirm our
| agreement and understanding resulting
from our conference recently held in
| Lawrence, Massachusetts and your ac-
ceptance of the position of program di-
rector at a salary payable weekly at the
rate of $9,000 per annum beginning
January 2nd.”’

On August 22nd of the fourth year
following, the contract was ended with
| the payment of three weeks salary in
advance. In affirming a judgment for
the recovery of the salary from the time
of this discharge to the end of the year
the court said,

“In our opinion the evidence was suffi-
cient to warrant a finding that the
parties intended the employment to con-
tinue for at least a year. The employee
continued to work for the broadcasting
| company until August 22nd of the fourth
year following. If it were found that the
original contract was for a year we think
that from a continuance of the service
it could further be found that there was
au implied renewal of the contract from
year to year.”?

The test however that has been gen-
erally adopted by the courts in deter-
mining whether a contraet for permanent
employment is merely a hiring at will or
a definite long-range commitment, is
whether some consideration is given by
the employee in addition to the mere
rendering of services. This appears
clearly in the decision of an aetion in
a New Jersey court in which a salesman
had been offered a sales territory on the
condition that he finanee all the promo-
tional and other expenses in the develop-
ment of a market in this area and in re-
turn for this undertaking by the sales-
man he was to have the territory for
| life.
In its recent summary of the law and
| of this feature of consideration in the

decision of this case the New Jersey
court said,

8 Edwards v. Doherty, 74 So. 2d 686,
Florida, September 24, 1954.
| 7 Mahoney v. Hildreth & Rogers Co.,
125 N.E. 2d 788, Massachusetts, April
17,1955,
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“In the ahsence of conditional, ex-
press, or implied stipulations as to the
consideration, a contract for permanent
eniployment or for other terms purport-
ingy permanent employment, where the
enployee furnishes no consideration ad-
ditional to the services incident to the
employment, it amounts to an indefinite
general hiring at the will of either party
and therefore a discharge without cause
does not constitute a breach of such
contract justifying a recovery of money
damages therefor.”

Then of the alternative in such circum-
stances the court added, “Where the em-
ployee has given consideration addi-
tional to the service incident to the
en ployment or, as it is sometimes stated,
where the employee purchases the em-
ployment, in the absence of a statute,
other terms in the contract or circum-
stances to the contrary, the contract for
pe¢rmanent employment, for life employ-
ment, or for other terms purporting
permanent employment, is valid and
en’orceable and not against publie
po icy.

‘Such a contract continues to operate
as long as the employer remains in the
business and has work for the employee
and the employee is able and willing to
do his work satisfactorily and does not
give good cause for his discharge and
a discharge without cause, constituting
a breach of such contract, entitles the
employee to recover damages therefor.

‘ Deeming them to be at variance with
general usage and sound policy, the
courts have shown a marked reluctance
to enforce contraets for life employment.
In large part this stems from the realiza-
tion that such contracts frequently are,
in practical effect, unilateral undertak-
ings by the employer to provide a job
for so long as the employee wishes to
continue in it but imposes no correspond-
ing obligation on the latter. In this re-
spect the burden of performance is un-
equal, as the employer is bound to the
termms of the contract whereas the em-
ployee is free to terminate it at will.

“Agreements of this nature have not
been upheld except where it most con-
vincingly appears it was the intent of
the parties to enter into such long-range
commitments and they must be clearly,
specifically and definitely expressed.
Onlv then is it grudgingly conceded that
not all such contracts are so vague and
indefinite as to time as to be void and
unenforeceable because of uncertainty and
indc finiteness.”8

8 Shiddell v. Electro Rust-Proofing
Corn., 112 Atl. 2d 290, New Jersey, No-
vember 5, 1954.
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A TURNTABLE FOR THE HOME, BUILT TO
FAIRCHILD'S STUDIDO EQUIPMENT STANDARDS!

AIRCHILD

Tuwvswilic TURNTABLE

F airchild, now in its third decade of
supplying equipment to meet the

most exacting standards of record-
ing and broadcasting studios through-
out the world, presents for the first
time a home turntable of compatible
excellence.

You would naturally expect superlative
performance in a table from Fairchild,
and the new “411” gives it. Vibrationless
operation makes possible utilization of the
full dynamic range of modern LP record-
ings; its rumble content is actually lower
than that of most records. The Turro-
matic’'s absence of reproduced noise is
matched only by its complete acoustical
silence — you will only know by the soft
illumination that it is running! Flutter and
wow are no longer a consideration, being
completely imperceptible (typical meas-
urements: less than 0.07% RMS at 78 and
less than 0.1% at 33).

Automatic Idler Pressure
Release =no flats on idiers ever!
Unless you remember to “turn the switch
to the off position”, most turntables (prob-
ably vours) will develop “flat” spots on
the idler. This naturally results in greatly
deteriorated performance. With the Fair-
child Awtomatic Pressure Release such
dumage is impossible. Since pressure s
applied to idlers only when motor current
is on. you can safely shut off the “411"
from any remote point — for example, at
the muin control or by clock switch for
luzy listening.

Turret Control
The 411" takes full advantage of all the
smooth performance inherent in silent,
flexible, endless-belt drive. But also, step-
pulley type idlers in an ingenious turret
mounting provide:
I. Instantaneous, silent, fool-proof
speed shift
2. Greatly increased driving surface for
positive non-slip drive.

OTHER FEATURES:

All bearings poured babbitt precision rifle-drilled
for highest polish. (Babbiu running on polished.
hardened ateel is still the smoothest, most quiet,
and most durable bearing devised.)

Thrust bearing is ROTATING polished atecl
ball turning on nylon seat . . . self-adjusting,
self-aligning, practically wear-free.

Main bearing sealed to shaft—no one (including
vou!) can mar its mirror-like surface after as-
sembly and final test.

TWO STAGES of motor isolation from frame
and turntable,

Polished aluminum turntable, non-magnctic.
Heavy cast-iron flywheel for greatest stability
and smoothness of motion.

Built-in '45" center raises or lowers quickly and
easily.

Clearance provided for playing 16" transcrip-
tions with appropriate arm.

For the full story...see your nearest Hi-Fi dealer or write:

FAIRCHILD Recording Equipment Co.,

WWW. ameidcaatadiohisterv.com
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ELECTRONIC ORGAN

(from page 22)

to carry the R,, R,, and associated ca-
pacitor components of Fig. 17. Other
components are mounted direetly on tube
pins and tie points, so that this assembly
is merely another case of making a num-
ber of simple connections rather than the
complex assembly it appears to be at first
glance.

Woodwind Circuit

Two of the stops on the organ—the
Clarinet and Stopped Flute—imitate
pipe-organ and orchestral tones which
have almost no even-harmonic eontent. A
symmetrical wave for this purpose is
produnced by the woodwind eireuit shown
in Fig. 18. To obtain a symmetrical wave
it is necessary to invert a 1-foot signal
and reduce its level by 6 db, then mix it
linearly with 8-foot tone.! Eight-foot
tene is taken from the swell 8-foot keying
bus and applied to the grid of V,,. It
appears in phase on the cathodes of hoth
tubes and thus cffectively on the grid of
V,4 in reversed phase, then on the plate
of ¥, in the original phase. Swell 4-foot

1 Acknowledgement is due to Baldwin
for this busie idea, though not for the
cireuitry.

0.1 27,000
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Fig. 17. Simplified schemotic of coupler circuit which permits interconnecting monuols
ar buses.

tone is applied through a voltage divider
directly to the V,, grid, and appears on
the plate reversed. The mixing takes
place in this manner and the result, again
reduced in amplitude, is the woodwind
output, which is applied to the grids of

the two preliminary-amplifier triodes
feeding the Clarinet and Stopped IWlute
filters. The woodwind eireuit is built on
a small chassis with all the components
but the tube on an ctehed-cireuit panel.

Next month we shall dexeribe the re-

symphony in sound

A 3
&’ X
A4 o e $
Sownd by Stephens s always noteworthy wheing selecting 5.
5 - s

the ﬁnest!in’iuperlati\'c speaker svslems,

Designed. constructed. and tested Iy
the ploneer sound engineers in high

fidelity equipment. the name Stephens

stands for true fidelity with music listeners !

the world over, Fach pictured note represents

e .
quality spéakers nd components

s, - {
that will insure the listener a true sympheny ;
&g in sound. Consult your Stephens dealer

~
as to a recommended Tru-Senic speaker system

for vour particular needs.

STEPHENS MANUFACTURING CORPORATION
8538 WARNER DRIVE / CULVER CITY. CALIF.

>

EXPORT ADDRESS

-

'

CABLE ADDRESS 458 BROADWAY. NEW YORK 13.

"MORHMANEX" N Y

—
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maning seetions of the Schober Elee-
tronic Organ Kits.

Sw B Grd Bu

Fig. 18. Schematic of woodwind circuit,

which converts sawtooth wave output

from generators to square wave for cer-
tain tone effects.

BOOK REVIEW

Tur: Fasvrous PrioNograrn, by Roland
Ceolatt. 320 pp., 8 vo., illustrated. New
York: J. B. Lippincott, 1955. $4.95.

M usical instruments have been man’s
pos-2ssions since time immemorial. They
hav: been simple and complex, from a
pip: to a pipe organ. When Thomas A.
Edison invented the cylinder phonograph
78 vears ago, man was for the first time
rele:sed from the duties of performer.
Thi: is the start of, and unfortunately,
almost the end of the book.

That Mr. Gelatt has spent a great deal
of time in researching to prepare him-
self to write this book, no one can deny.
It is a story crying to be told, but this
autlior fails dismally in writing the history
of the phonograph, per se, as it has grown
frorn Mr. Edison’s original instrument.
Far too many pages are consumed in
bringing the reader to the first decade of
the present eentury, and all that has hap-
pennd since is glossed over or completely
neglected.

What he fails to tell us, or even show
us in pictures, is the fascinating develop-
ment of the machine once it beeame spring-
driven, of the early attempts of the elce-
trical drive, ete. The renaissance of the
phonograph was due in no small manner
to the development of a mechanism to han-
dle the playing of records automatieally,
yet this point is almost completely slighted
by the author in his essay at an historical
presentation. And finally, one mere chapter
is ailotted to the completely revolutionary
development of microgroove records and
the high-quality sound reproducing equip-
menit. which is today a $250 million in-
dustry in the U, 8. alone! Archives full of
pict ires of the varying sizes of records,
historically interesting machines, and the
like are overlooked in favor of far too
many ‘‘shots’’ of early recording sessions
of the great and near great.

Chironological data is interestingly pre-
sentod in an appendix, and in many re-
spects the hook has reader interest. But
as i history of the phonograph it fails
disn ally and serves only too vividly to
point up the need for such a story. May
son:» enterprising author now undertake
what could become the real reference work
in 1his fiekd. What we have here is a good
exar ple of how not to write such a book.

—L. B. Keim
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Holf the fun ia buildi

wifh, o, TEGH-MASTER Kiz!
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==

HI-FI
FM TUNER

Self-contoined power supply * Tuning ronge 87-109
Mc * 200Kc IF bondwidth e Grounded-grid RF
stoge * AFC with front-control cuteff * Micro-
vernier tuning * No-drift ratio detector * 4 uv
sensitivity for 20 db quieting * Standard de.
emphosis network * .8 volt RMS cothade-follawer
output  * 3.2 voll RMS high-impedance output
e 300 ohm input i *  Switchsc lled
AC receptocle for auxiliory equipment.

Mode! FM-18, complete with punched chossis, tubes,
ond hardware [less wire ond solder) $29.5

Delure

Self-Powered
PREAMPLIFIER
EQUALIZER

Cathode-follower output * Loudness-compensating
control * Input selector * 4 input channels
¢ Independent boss ond treble boost ond attenu-
otion *  5.position eaualizotian control * AC
r le for Y e Self ined
power supply.

Model TM-165P, <omple'a with motching gold
escutcheon, $24.50

Afwumd \
Finest .

630-TYPE

ﬁm

Advanced Coscode turret ®  AFC horizontal sync.
e 3estage sync. omplifier, clippesr ond seporotor
® 4.stoge stogger-tuned video IF *  Adjacent-
chonnel trop  *  2.stoge video omplifier * Direct-
coupled keyed AGC circuit ® 5 microvolt sensi-
tivity * For 21” to 27“ {90°} picture tube.

Model 630-9, complete with olt components,
brackets, speoker, ond tubes (less kine, wire ond
sotder}. . $159.50

%ate.'The quality and performance of Tech-
Master kits reflect the combination of long
experience, skilled engineering, and painstak-
ing craftsmanship, which has made Tech-
Master the foremost name in Custom Tele-
vision, This is your assurance of the uniform
excellence of every Tech-Master product.

qa you'll enjoy bunldmg a Tech-Master Kit almost as
much as you'll enjoy using the finished product.
Simple, step-by-step pictorial diagrams guide your every
move right down to the last detail. Your feeling of pride
and accomplishment will be well justified when you plug
in the last tube and put your unit to its initial test. Then
you will definitely agree, as do thousands of others, that
when you build with Tech-Master, you build the best.

WILLIAMSON
TYPE
20-WATT
AMPLIFIER

Frequency respanse flat and smooth thru entire audi-
ble range * Less thon .0025 distertion ot normol
listening levels * Excellent transient charocreristics,

Model TM-15A, complete with tubes — sockets,
terminal sirips, ond connectars mounted $49.95

PREAMPLIFIER
with Cathode
Follower Output

Separote boss and treble
AC cutlet for
ouxiliory equipment * Powered by main omplifier.

4 input chonnels ©
controls * 3-position equolizer *

Model TM-17P, complete $19.95

Super-selective 12-channel turret tuner * [F sec-
tion completely wired ond aligned * 9 microvolt
sensitivity * 3.stoge stoggertuned (F * AGC
* Syncro-guide AFC with horizantal hold * Cer-
amic care horizontol output xmfr with beam power
omplifier. For L.V. electrostotic kines 177 —21",

Model 5516W, complete with tubes, hardwore, ond
brockets (less kine, wire, ond solder) -$94.50

Delure

SUPERHET

AC-DC RADIO

Broodcost Band — 550-1720 KC * Super-sensitive
circuit with built-in Joop antenna * AVC * 5 tubes.
Madel 385K, complete with tubes ond hondsome
bokelite cabinet (less wire and salder) $19.95

Write for lotest catalog of con;ple'e Tech-Master line

Television - Radio - Audio

WWW.ameidcaatadiohisterv.com

TECH-MASTER CORPORATION

75 Front Street, Brooklyn 1, N, Y,
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NEW PRODUCTS

® G-E High Fidelity Amplifier. Flexibility
of installation was given full considera-
tion in design of the new General Electric
20-watt amnplifier, which is engineered
around a dual chassis to permit its use as
a single cabinet-enclosed unit or as two
separately installed units. One chassis
serves the power amplifier, push-pull
drivers, phase Inverter and power supply.
The second chassis, which can be detached
from its companion if desired, constitutes
the preamp-control unit, Five separate in-
puts, three outputs and nine independent
panel-mounted controls provide an ampli-
fier adaptable to virtually any combina-
tion of tuner, record plaver, tape repro-
ducer, and the like. Frequency response is
within 1 db from 20 to 20,000 cps at
moderate listening level. Total harmonic
distortion s one per cent at full rated out-
put. The selector control has eight posi-

tions, five of which compensate for vari-
ations in record characteristics, one is for
tuner, and two are auxiliary positions.
Other controls include level, loudness,
bass, treble, rumble filter and power. Gen-
eral Electric Company Electronics Park,
Syracuse, N. J-8

® Radial-Motion Tone Arm. The path of
the cutting stylus is traced by the play-
back stylus when records are played with
the new Ortho-sonic Tone Arm. Designed
to eliminate tracking error, the arm iS so
constructed that the cartridge and stylus
are moved across the record in a straight
line from the edge of the record toward its
center. In operation the cartridge is never
touched by hand, the stylus being posi-

tioned on the record by slightly tilting the
tone arm. Friction of the horizontal move-
ment is reduced to a minimum since the
carriage assembly rides on four precision
ball bearings suspended on a_ground-and-
polished stalnless-steel rod. The cartridge

carriage is independent from the mass of
the arm and is hinged on its own needle-
point pivot. Redueticn of both vertieal
and horizontal frietion assures extended
record life. Proper stylus force can be
effected through the twist of a thumb
screw. The Ortho-sonic arm is easlly in-
stalled on any turntable mounting board,
and will aceept practieally all popular
cartridges. Bard Record Company, Ine,
66B Mechanic St., New Rochelle, N.JYé

® Shure Magmnetic Recording Heads. Built
to meet the demands of professional
usage, the new Shure Micro-Gap record-
ing heads are especially well-suited for
applications where miniaturization is a re-
quired factor. The Micro-Gap Series is
comprised of Models TR30 and TR35 re-
cordng heads, and their companion erase
heads TE30 and TE35 The TR30 and
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T30 are base-mounted while the TR35
and TE35 are rear-mounted. -The units
have high output, excellent response, are
easily adjusted, and are shielded against
hum pick-up. The rear-mounted heads
measure 45/64” from face (o mounting
shoulder, while the base-mounted heads
measure ” from top to mounting
shoulder. Both models are 31/64” from top
to bottom and 21/32” from side to side.
Shure Brothers, 225 W. Huron St., Chieago
10, 111 J-10

o Improved Miraphon Record Player.
Among many features inherent in the new
Model XM-110A Miraphon record player is
a special method of motor mounting by
means of isomodes for the elimination of
chassls vibration, and the turntable bear-

ing *floats” in a spring mount. Both the
turntable and tone arm are mounted in
double rows of ball bearings. A plug-in
head will accommodate the user's choice
of cartridge, and an easily reached thumb
screw under the tone arm permits instant
cartridge pressure adjustment. The turn-
table is white-rubber matted. The XM-110A
is started by moving the tone arm to the
right and at the end of each record it auto-
matieally shuts off. Audiogersh Corpora-
tion, 23 Park Place, New York 7, N. Y. J-11

® Audio Transistor. Sold only in matched
pairs for optimum output and minimum
dls(onuon. the new Raytheon Type 2N138
is a PNP fused junction germanium tran-
sistor for push-pull class B audio output
applications, In a typical class B applica-

tion using a 4.25-volt supply the average
power output is approximately 50 mw with
a power gain of 30 db. Physical dimensions
are identical to those of the 2N130 series
of miniature transistors. Complete infor-
mation on the 2N138 may be obtained from

Technical Information Service, Raytheon
Manufacturing Company, 55 Chapel St.,
Newton 58, Mass. J-12

WWW atnetdicaafadioRistery. com

® Fisher FM-AM Tuners. Separate tuning
meters for FM and AM are among the
many unique features jincorporated in the
new Fisher Models 80-R and 80-T high-
fidelity tuners, identical except that the
80-R is for use with external control
chassis while the 80-T includes complete
audio control facilities. FM sensitivity
affords full limiting on signals as low as

microvolt, while AM sensitivity pro-
vides full output from a signal of the
same Intensity. Frequency response on
FM is 20 to 20,000 cps + 0.5 db. In broad

tuning position AM frequency response is
within +2 db to 6000 cps. A 10-ke whistle

filter eliminates interstation interfer-
ence. Both tuners are self-powered, are
equipped with flywheel tuning mechanism
with anti-backlash gear, and feature com-
pletely shielded construction including
bottom plate and tuning-capacitor cover.
The preamp-equalizer incorporated in the
80-T consists of two cascaded triode
stages, and has sufficient gain for even
the lowest level magnetic cartridge. It af-
fords a choice of six equalization settings.
Direct current is supplied to all heaters.
Separate bass and treble controls afford
up to 15 db boost and cut at 50 and 10,000
cps, respectively. Specification sheet avail-
able on request from Fisher Radio Cor-
poration, 21-21 44th Drive, Long Island
City 1 Y. J-13

® Altec Lansing Speaker Systems. Two
new Iconic speaker systems are recent ad-
ditions to the broad line of high-quality
audio equipment manufactured by Altec
Lansing Corporation, 161 Sixth Ave., New
York 13, N. Y. The larger of the new
systems, Type 826A, contains one 15-in.
low-frequency drlver an 800-cps dividing
network, and a hlgh frequency driver
mounted on a large sectoral horn. These
units are housed in an 8l%-cu.-ft. bass-
reflex enclosure designed as a low chalr-
side eabinet. The system {s guaranteed by

Altec Lansing to have a frequency range
of 35 to 22,000 cps. The smaller of the
Iconic systems, Type 824A, uses a 12-in.
woofer in conjunction with Altec's well-
known 3000-cps high-frequency speaker
and matching network. Its small bass-re-
flex cabinet is only 28 ins. high and 16 ins.
wide, yet the system is guaranteed to have
a frequency range of 50 to 22,000 cps.
Both systems require no nssemhly on the
part of the purchaser as they are de-
livered completely assembled and wlreld4
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HARVEY
Jhe Wa/flaaféa

AMPEX 612-5S
STEREOPHONIC SOUND SYSTEM

First true dual-channel stereophonic tope system designed specifically for
the home, the 612.55 combines the new Ampex 612 stereophonic tope
phonograph (playback only) with two complete and independent Ampex 620
amplifier-specker systems for unrivaled reproduction of stereophonic tapes,
The space effects made possible by Ampex stercophonic sound connot be
duplicoted on single.channel systems in ony price tonge. The 612 will also
play the conventional half-track and full-track rapes with customary Ampex
playback quality. Tope speed is 7/ in. per sec.; frequency response extends
from 40 to 15,000 cycles. Standard 7-in. RMA reels. Complete with custom-
designed cabinets,
as Model 612.5SF $699090
Also available in a completely portable system, with Samsonite cases, s
Mode! 612.5SP $694.00

THE New

DYNAKIT mark i
S0-WATT Amplifier Kit

Here is something altogether new — @ no-
compiomise “dream*” amplifier in easy-to-build
kit form ot a oopular oricel The DYNAKIT
Mark 11 employs @ special new circuit in
conjunction with o newly developed tronsformer of unique construction.
Its beautiful simplicity — it has only three tubes plus rectifier ond includes
printed circuitry — mokes it easy for the home constructor to reproduce the
impressive performance choracteristics of its laboratory prototype with
only three tools: soldering iron, pliers ond screw driver.

Roted power output is 50 watts (continuous); intermodulalion distortion is
less thon 195 ot rated power; hormonic distortion is less than 1% ot ony
frequency from 20 to 20,000 cycles within 1} db of roted power. Frequency
response is within .5 dh from 6 to 60,000 cycles; .1 db from 20 to
20,000 cycles. Sauore wove respanse is essentiolly undistorted from 20 to
20,000 cycles. Output stoge hos the new &CA7°s in push-pull; output
impedonce is 8 or 16 ohms,

$6975

Complete, with tubes, output tronsformer and instructions

THE
Stan White

MODEL 4330
e ‘HI-FIY

Complex multi-flare horn system with
four separate driver units. Bass horn
{30-150 c¢ps) has equivalent axial |

length of 14 feet. Mouth area is 7 '

square feet, ond is substantiolly increased with proper room plccement.
lower mid-frequencies are hondled by two 8" speakers {150-600 c¢ps)
located on each side of the cobinet, with a phase shift network between
speakers for three-dimensional effect. Higher mid-frequencies (6003000
cps) are handled by o multi-flare horn with an equivalent axial length of
6 feet. High frequencies {3000-18,000 <ps) are handled by a multi-flare
horn with an equivalent length of 4 feet. Frequency response is substantially
flat from 30 to 18,000 cps. Power handling capacity is 60 watts. Available
in four finishes mahogany, blonde, walnut, and ebony,

with three coats of locquer, hand rubbed. 533950

Other units in stack priced from $49.50 10 $1,500.

i

Visit
HARVEY's
brand-new

CAs

AMER

at 1123 Avenve of the Americas (6th Ave,)
Nothing has been spared to make this new ext
which adjoins the old stor ¥
exclusively to high fidelis
demonstration facilities
hi-fi lovers,

ion of HARVEY's,
e, & hi-fi shopper's paradise. Devoted
y. it has more display area . . . more
more conveniences of every sort for

THE NEW

PAMPHONIC sr.

SPEAKER SYSTEM

Embodying several new and unconventional design
features, the Pamphonic Sr. Reproducer is o de Juxe
two-way speaker system with 1500-cycle crossover in
an exceptionally rigid enclosure. The treble unit is a
special elliptical cone speaker with aluminum voice
<oil; the woofer is a 15-in. unit with a flux density
of 16,000 gauss. The cabinet, constructed of one-
inch wood and internally braced, employs a tuned
vertical bass-reflex chamber for exceptionally smooth
low-frequency response and has the treble speaker
oriented for rear-wall reflection to assure unusually
wide and even high-frequency dispersion. The speaker units, dividing net-
work and enclosure were conceived from the ground up to function os an
integrated system, rolher than just a woofer and a tweeter in an all-purpose
cabinet. Together they cover the entire audible range of frequencies and
are capable of handling Power levels in excess of 15 watts.

$29500

PRINTED-CIRCUIT — MINIATURIZED

‘Preamp with Presence’

— as described by €. G. McProud in Ma, Audio Engineering. 3 equaliro-
tion choices, presence conlrol, volume ond loudness controls, and
Boxendall-lype boss and Ireble controls.

Avaitoble in mohogony or walnut finish

Basic kit contoining the 1.0 henry encopsulated choke, the printed circuit
ponel completely drilled, and the 5750
4 metal chossis ports.

The complete kit of ports, including the basic kit and oll other paris
ond tubes os specified by outhor. 53550

Everything worthwhile in high-fidelity equipment is IN

STOCK ot Harvey’s —our demonstration facilities are

second 1o none! Orders shipped same day received.
TIME PAYMENT PLAN AVAILABLE * TRADE-INS ACCEPTED

Prices are net, F.0.B. N.Y.C. — subjett to change without notice.
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With complote, simplified instructions.
The

new FAIRCHILD

220XP PHONO CARTRIDGE
with elliptical
microgroove stylus

A stylus with an elliptical cross section can
follow the violent zig-zags of the modern LP
record groove with considerably greater accuracy than one with o circular
cross section. The new Fairchild 220XP cartridge features for the first time
on elliptical diamond stylus in the 1.mil microgroove size for matchless
tracking on LP's. Combined with the additional new Fairchild features af
reduced dynamic mass, increosed comPlionce ond toroidal damping, the
new stylus design enables the 220XP cartridge to deliver a completely
distortionless replica of the signal recorded in the groove, so that for the
first time the music can be heard

as it wos actually recorded ’60°°

HARVEY ravio company, inc.

103 W. 43rd Street, New York 36 * JU 2-1500

WWW. ameidcaatadiohisterv.com
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Simph'fy design and

o High-Speed Tape Duplicator. Rapid copy
of both single- and.dual-track tapes which
have previously been recorded at 3.75, 1.5,
or 15 ips is facilitated by the new Modei
DA-11 Tape Duplicator recently developed
by Presto Recording Corporation, P. O.

corder will not be visible even if the fla
is opened and papers added or removed.
The unit may be carried or put down any-
where while operating without exciting
suspleion since the qulet motor and ball-
bearing construction assure unobtrusive

Box 500, Paramus, N. J ow in commer-

calculation

cial use, the DA-11 operates at a tape
speed of 60 ips. The basic duplicator con-

practical

ELECTROACOUSTICS

M. RETTINGER

The keynote of the book is UTIL-
ITY in a practical coverage of the
rapidly developing field of electro-
acoustics.

Electroacoustics is presented in
the light of the most recent develop-
ments. The modern methods and de-
vices discussed in the book are those
used at present in radio, sound-film
recording, and allied arts.

sists of a tape reproducer to play back the
master tape and a recorder which coples \
the play-back output on new tape. A num-
ber of slave recorders may be fed from a
single reproducer. The unit produces dupli-
cate tapes which are completely uniform
in response with no increase in distortion
over the originals. Because it operates at
60 ips, the DA-11 provides a good fre- ing time is four hours at a tape speed of
quency response up to 120 kc and e be 15/16 ips on a 5-in. reel. Tape speeds of
adapted for telemetering or other app ica- 15716 and 17% ips are incorporated in the
tions where high-frequency recording 1S  Model 210-AB, while Model 210-BC affords
required. J-16 1% and 3% ips. Tapes may be played back

on studio equipment or home recorders.

Earphone playback is afforded by a buiit-in

performance. Maximum continuous record-

Special emphasis is placed on the
relatively new and promising field

of magnetic recording.

Many tables and curves show at
a glance the required quantities, re-
ducing calculations to a minimum.

The diagrams in the book are useful

® University “Decor-Coustic” Speaker
S8ystem. The "Senior” is the latest addi-
tion to the new University line of “Decor-
Coustic” speaker Ssystems. Powered by
three separate drivers which afford excep-
tionally wide frequency range, the Senior
incorporates the University Model C12W
as a woofer, the Model 4408 “reciprocat-
ing-flares” horn speaker for mid-range,
and the Model HF-206 super-tweeter
which extends the upper frequency re-
sponse well beyond the limit of audibility.

amplifier which 18 powered by a set of dry
cells with 100-hour operating life. The low-
drain motor is powered by five mercury
cells which last from 2 to 24 hours. Elec-
trical rewind transfers a full reel of tape
in less than two minutes. The recorder
weighs onl 113 1lbs. and measures
16 x 12% x 4 ins. Manufactured by Am-
plifier Corp. of America, 398 Broadway,
New York 13, N. Y. Complete technical
specifications and descriptive literature are
available on request. J-17

not only for lessening figure work

CONTENTS

but also for checking calculations
and illustrating relationships.

Foreworn., MicrorHONES:  Anecdotal

History of Microphones—General Aspects:

~— Types of Microphone — Microphone
Technique. Loupspeaxers: Direct-Ra-
diator Loudspeaker—Loudspeaker En-
closures—Loudspeaker Cabinets—Corner
Cabinet for Loudspeakers—Horn Loud-
;peakenJ—Dil:ectionnl Radiation—Damp-

e Program and Sound Effects FPillter.
Twenty-two cut-off frequencies ranging
from 50 to 12,000 cps make the new
PULTEC Type HLF-3 high- and low-pass
fliter ideal for the reduction of rumble,
hum, noise and distortion in music as well

ing L Cabinet Panels—Speak as in other types of program material.
N[geasuremenu—Speaker Distortion, Cinr- Better sound effects are possible because
cutrs: Constant-Resistance Crossover of more mid-range frequencies. Low cut-

Networks — Impedance-Measuring Net-
works—Mixers, MaoNETIC STRUCTURES:
General Aspects — Permanent Magnets,
Pustic-Abbress Systams: Gene As-

cts — Outdoor Loudspeaker OQutput-
ower Requii — Specificati
Testing Public-Address System Installa-
tions—The Hollywood Bowl Sound-Rein-
for Syst Loud ker Match-
ing. VismaTionNs: Transients—Vibration
Isolation. ARCHITECTURAL ACOUSTICS:
Dynamic Symmetry — Convex Wood
Splays for Broadcast and Motion-Picture
Studios—Recording  Studios—Television

dios — Home A ics — Sound-Ab-
sorptivity Measurements—Acoustic Meas-
urement Facilities. MaoneTIC RECORDING:
Ring-'rype Magnetic-Recording and Re-
producing Heads—Front Gap—Back Gap
—Alternating-Current  Magnetic  Erase
Heads — Frequency Response — Experi-
mental Results. Arrenpix: Octaves —
Decibels, Volume Units, Dbm uversus
Watts—Dbm versus Voltage—Bibliogra-
phy—Index.

Order your copy today from

AUDIO

P.O.Box 629 Mineola, N. Y.

271 pages o 1955 o $10.00
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Acoustic balance is achieved by means of
the brilllance and presence controls which
are incorporated in the Type N-3-L/C 3-
way crossover network. The enclosure is
University’s newest "Decor-Coustic” horn-
loaded phase inverter. The design of the
enclosure permits optimum performance
no matter whether the unit Is placed flat
against a wall, in a corner, or even in the
center of a room. The Senior will handle
up to 30 watts of program signal. Manu-
factured by University Loudspeakers, Inc,,
White Plains, N. Y. J-16

¢ Eight-Hour “Secret” Tape Recorder. En-
tirely concealed within a false compart-
ment of a briefcase, the new Model 210
two-speed tape recorder was designed pri-
marily for all types of investigative work
where secrecy must be preserved. So in-
genious is the construction that the re-

WWW akmefrieantadimhistory com

offs are orr, 50, 80, 100, 150, 250, 500, 750,
1000, 1500 and 2000 cps. High cut-offs are
1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12 kes and orr.
Circuit is constant "K,” 18 db per octave,
600 ohms. Shielded toroids minimize hum
gickup. The unit is mounted on a standard

15-in. rack panel, Manufactured by Pulse
Techniques, Inc., 1411 Palisade Ave.,, West
Englewood, N. J. J-18

® Wireless Microphone. Little larger than
a package of king-size cigarettes, the new
Budelman wireless microphone has an
output of 76 mw and, when used with a
companion receiver, permits high quality
transmission over a range of several hun-
dred feet. Audio response is 50 to 12,000
cps + 2 db. Small and light enough to be
easily concealed on the person, the mlcro-
phone-transmitter overcomes the limita-
tions imposed by conventional micro-
phones, booms, and trailing cables. It
measures but 4%” x 2%” x 17, exclusive of
battery pack of similar size. Operating
frequency is in the FM band of 26.110 to
26.470 mc with a 15-ke¢ nominal deviation.
Five hours continuous operation is pro-
vided with a single set of batteries, Band-
width and deviation of the equipment have
been selected to permit operation of three
units simultaneously without mutual in-
terference. Standard batteries and tubes
are used throughout. Specially designed
for professional use, the unit is now being
used by a number of motion picture
studios and TV networks. Further infor-
mation is available from Budelman Radio
Corporation, 375 Fairfleld Ave., Stamford,
Conn. J-19
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Dual-Channel Amplifier
(from page 16)

resistor in the power amplifier is a 10
watt type. It is a good idea to use wire-
wound plate-load resistors in the low-
signal-level stages. Although a Peerless
transformer and choke are not essential
eircuit elements in the power supply, the
writer built and tested the amplifier with
a Peerless 256Q output transformer, and
has no data on how another transformer
type may operate in this circuit! Small
broadcast-type connectors may be used
conveniently for inter-chassis connee-
tions where audio voltages are involved.
I'our-conductor cables terminating in
male plugs are useful for power connec-
tions and the chassis conneetors being
standard four-hole sockets.

The writer’s present dual-channel play-
back system consists of a turntable,
pickup and arm, a preamplifier (Fig. 1),
an R-C dividing network (Fig. 2), two
identical power amplifiers (Fig. 3), two
power supplies (Fig. 4), and the dual
loudspeaker deseribed in an earlier
paper.! The equipment corresponding to
each schematic presented here was con-
structed on separate chassis as shown
photographieally in Fig. 5 and 6. This
building-block technique was employed
so that new innovations may be checked
with minimum construetional labor. The
preamplifier was built on an aluminum
chassis having dimensions of 7x12x3
inches. The arangement of parts may be
seen in Fig. 7. If Veetor socket-turrets
are used the circuit ean be built in a
5x10x 3 inch base. The employment of
aluminum material that is not painted
permits one to make the numerous low-
resistance ground connections required
by the circuit configuration. It is very
important to keep ground leads short in
bigh gain circuits. The dividing network
and power supply fit nicely on a chassis
measuring 5% x 9V, x 1% inches. The
orientation of parts in the dividing net-
work is shown in Fig. 8. The power am-
plifier can be built on a 7x12x 3 inch
slack-crackle finish steel chassis with
room to spare. A bottom view of this
anit appears in Fig. 9. Sinee high signal
evels obtain in this eircuit a ground bus
nay be used (grounded to the chassis at
each end) without development of hum
difficulties. The writer finds the use of
a ground bus a constructional advantage.

At present four parallel-connected
yass drivers are in use in the bass section
of the speaker deseribed in reference 1.
The driving-point impedance of the ar-
"ay is 2 ohms. Accordingly, the second-
ary of the output transformer in the
I)ass amplifier is connected for this load,

! Charles W. Harrison, Jr., “Coupled
Loudspeakers,” Aupi0 ENGINEERING,
Vol. 37, Ne. 5, pp. 21, May, 1953.
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and R and C selected for 10 db feedback
and minimization of ringing, respeec-
tively. The value required for R is 330
ohms, and for C. 0.005 uf. The high-fre-
quency driver in use is 8 Western Elee-
trie type 534A having an impedance of
24 ohms. A resistor of 48 ohms is con-
nected across the voice coil so that the
impedance of the parallel combination
is 16 ohms. The output transformer of
the treble power amplifier is connected
for this load. In this case R is 1500 ohms
for 10 db feedback, and the optimum
value of C = 1360 pf2.

2 For a load of 4 ohms, E is 1000 ohms
and C is 1500 puf.

A schematie for the 24 volt d.c. field
supply required for the operation of the
WE 584A driver is not included in this
article because this driver is not gen-
erally available. Several other makes of
high-frequency reproducers are available
with permanent magnet fields, however.
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superlor performance!

For clean amplification, low distortion and abundant power
no other amplifier compares with the Mcintosh—long the
standard of high fidelity excellence. The fundamentally-
different Mcintosh circuit delivers amplification within 0.4%
of theoretical perfection! The result: outstanding realism,
clarity and listening quality. Make the Mcintosh listening

test at your dealer’s.

Distortion: 1/3% Harmonic and 1/2% IM, even at tull
rated ovtput, from 20 to 20,000 c.p.s. Power: 30 watts
continvous, 60 watls peak {for Model MC.30); 60 watis
continvovs, 120 watts peak (for Model MC-60). Fre-
quency Response: 20 to 20,000 c.p.s. =0.1 db at full
rated ovtput. Highest efficiency means longer life.
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Parfarmance

DISTORTION vs. POWER OUTPUT
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Write for complete details on

Mcintosh amplifiers and free booklet.

Mclidos

LABORATORY, Inc.
324 WATER ST., BINGHAMTON, N. Y.
Export Div. 25 Worren St.. N. Y. 17 Coble: Simontrice

Mmc-60 $1985¢
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I. WEEKEND POTPOURRI

(These are the records I played during
one active weekend in the country, as fore-
ground to everything from eating dinner to
waxing floors. In a reviewer’s life, music
is the foreground; all other activities form
a pleasantly engrossing background.)

Haydn: The Creation. Teresa Stich-Ran-
dall, Anny Felbermayer, sopranos, Anton
Dermota, ten., Paul Schoeffler, bar., Fred.
Guthrie, Bass; Chorus, Orch. Vienna
State Opera, Mogens Woldike.
Vanguard VRS 471/2 (2)

This "Creation,” sung in German lacks for
us the ahsnrdly lovely charm of the well-
known English text with its preposterous
menagerie of animals right out of Noah's Ark
—the tawny Hon, the **flexible tiger” and that
astonishing hit of creation which “in long
dimension creeps, with sinunous trace”’—the
worm ! But those English words are at least
available in printed form here, along with the
original German (whlch came In turn from
English), for a running visual translation as
one listens to the records.

This is a lively. spirited “Creation” with a
splendid orchestra, the Vienna Philharmonic
in its opera alter ego, and a knowing group
of soloists, The chorus to me is somewhat
disappointing though f{ts singing s precise
enough ; part of the trouble is an unfortunate
balance which places it too far In the back-
ground for proper impact. (I've sung in the
chorus of this piece In four performances.)
The solos temd to drown out the chorus in
their many joint numbers,

The aHl-important archangel! Gabriel, so-
prano in sex, is done beautifully by Stich-
Randall with just the right Haydnish combi-
nation of mngelic purity and peasant earthl-
ness ; the Eve, IFelbermayer, isn't as good;
she's not only earthy but also somewhat in-
accurate here as to pitch and volce control.
The next-most-important archangel. Raphael,
(the tenor) is excellent and the third of the
trio, the bass angel (Uriel) is good too along
with his cobort Adam, Mr. Schoeflier.

There's none of the orntorio-style stodginess
in this performance thnt we often find in the
work. even when done by supposediy notable
performing groups, and for this we can be
thankful. Yet somehow I don’t think the full,
breathless freshness and wonder of the *Cren-
tion™ i8 brought out here, nor the boundiess
humor of it either. Could it be that this is
too much to ask of a professional opera group,
even a Viennese one?

Mozart: Piano Concerti K. 488 in A, K.
466 in D mi. Clara Haskil; Vienna Sym-
phony, Sacher, Paumgartner.

Epic LC 3163

Two more {tems in Eplc’s Mozart Jubilee
edition, now growing to momumental propor-
tions. The famous and familiar D minor con-
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certo gets what, to my ear, {s just about the
definitive performance—which is saying a lot.
I know. There are ideas und ideas, of course,
as to what makes a good playing of this fam-
ous piece: for me, this is it, Rich, big orches-
tral sound but beautitfully bulanced. the winds
shining through the strings as they should.
the solo plano unpercussive, blg, very natural
in sound, Clara Iiaskil is an impeccable Mo-
zart player and yet a large-minded one too.
She i8 heyond eriticism! I ean scarcely imag-
ine the music more sweetly phrased, more
unaffectedly musical—and more convincing.

Two conductors Bhare the record. Of the
two. Paumgnrtner (director of the Epic serles)
does his usual top-rank job with Mozart.
Sacher’s A major (whether his doing or not)
seems less focussed, less musically alive by a
few notches.

What matter that a string or two here plays
a trace falsely, that not every sound is perfect
in ensembie? Better this, and a really musieal
interpretarion, than all the sheen of the hest
orchestra without musical understanding.

Bach: Chromatic Fantasy and Fugue;
ltalian Concerto. George Malcolm, harp-
sichord. London LD 9187 (107)

A palr of intelligent and dynamic perform-
ances, these, by a harpsichordist who has the
blg feel for the works. whose registrations are
imaginative and dramatic, his music both
authentie in detail and romantic in expression.
Two of the best performances I've heard in a
long while—piano or harpsichord,

The recording is technically interesting—
it I8 an Absolute Recording, that is, a clogse-up
portrayal of the Instrument’'s sound without
audihle room reverheration. Therefore, if
ptayed at the absolute loudness of an actual
harpsichord, the recording will freely take on
the color of any room you play it in—it wilt
scemn to he inside the room, without the usual
complication of the audible recording-hall
sound that surrounds most recorded musie, If
you keep the volume down low, you'll he as-
tonished at the ahsolute, literal realism of this
type of recording.

An Evening of Elizabethan Verse and Its
Music. W. H. Auden; the New York Pro
Musica Antiqua, Greenberg.

Columbia ML 5051

A good idea, this, to have the Elizahethan
poetry read out loud before it is sung in the
musical settings of its own day. Auden’s ex-
cellent written essay, on the jacket, makes
some good points, too, ahout the relationship
between wrltten poetry and the music to which
it may be set, especially In that fahulous thne
of the end of the 16th century when, under
Elizabeth I, English poetry and music were so
extraordinarlly close. (They're dismally far
apart, nowadays.)

The P’ro Musica group (not to he confused
with other I’'ro Musicas, notably the Belgian
under Safford Cape) sings expertly and on the
whole very musically though for my ear the
star countertenor (male alto), Russell Ober-
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lin, singa his solos In a somewhat hard and
hrassy way with his superb high volce. The
vocal ensemble is of the rich, unblended sort
with plenty of vihrato, American style, that
is what most people take for granted here-
abouts, though, as the British know, it is only
one wiay to sing. (British madrigal singing
often features close blending with virtually
no voeal vibrato.)

Tuere are madrigals and also solos and
duets here, the latter two types with harpsi-
chord, playing the original lute accompani-
ments in a very lutish style. It is astonishing
how mueh the featured prior reading of the
texts. by Auden (helps to make the music's in-
tentions clear to the listening ear! And this
even though Auden reads with a seeming
listhp which sounds to me like a sounding fault
rather than a speech defect. llere’s for more
and better texts—to go with all recorded vocal
musle.

The Mitchell Boys Choir Sings,
HIFlrecord R-301
Christmas Music from Trinity-New Haven.
G. Huntington Byles, choirmaster.
Overtone 11

How astonishingly differently do we traln
up that basically uniform organ., the human
voice! ilere are two gronups Including kids of
tender age—they couldn’t have had more than
a few years' experlence In the training proc-
ess—and you will be amazed at the diver-
gencies not only in style of singing but in the
very sound of the bhoyish musical instruments
themselves, so quickly adapted physically to
these utterly different traditions.

In reverse order, the Trinity-New laven
cholr from the East Coast (Connecticut) city
represents the very hest of the Anglican tradi-
tion of singing, as re-developed in this country
—not 80 much the wmusie, which Inctudes a
good variety of material, as the very sound
of the choir. Here are those heavenly, white-
gowned little angels (devilz. too, behind the
scenes) with big hlack scarf-ties around their
angelic necks. who traditionally form the alto
and soprano parts of high-chnreh Protestant
choir singing ; here is the usunal excellent pitch,
always a hit on the high side. never flat, the
high, piping quality, the *boy-singer” tone,
that you expect in this all-male church cholr
traditlon, and it is only remarkable that none
of these little singers can have been in the
husiness for more than a few brief seasons.
It is the tradition itself that goes hack and
baek, into the hallowed past, and it is the tra-
dition that Is so fumillar to us; these kids fit
themselves unerringly into it in no time at all,
picking up the whole feeling and style by quick
imitation. as kids can always do.

And from the West Coast comes the Mitchell
group. More hoys, no older, no longer in train-
ing, just as recently emerged from babyhood—
yvet whose small voeal organs, one and all, re-
flect with utter faithfulness the carefully pol-
ished sound of the Hollywood crooner and the
lady songbird! As the notes tell us, Bob Mit-
chell’s careful training of his boys emphasizes
the all-important full vibrato (missing at New
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Listening quality

is everything!

Impartial Lab reports on the
new Audax Hi-Q7 magnetic
cartridge:

A leading recording stu-
dio: “Because readings
showed an amazing total
lack of distortion, check-
tests were repeated 3
times.” Consumer
sheet: “Good fre-
quency and tran-
sient responsc.
Practically no high
frequency distor-
tion. Low inter-
modulation distortion.”

Ideal s these rcports are, they belong in
the Lib. Listening quality is every.
thing—and the new Audax Hi-Q7 has
it to a2 degree not equalled by any other
pickup. But—HEAR it yourself . . .
there is no other way!

NEW COMPASS-PIVOTED
ARM

Universally acknowledged as the most cffi-
cient arm—barring none. No restraint. No
fronta! oscillations. No springs. No fatigue.
Highest tracing efficiency. Equipped for
stylus-pressure adjnstment . . . (New
adapter makes this superb Audax arm
usable with practically all carcridges.)

STYLUS-BALANCE
", .. this really works . . .’ Canly
With che scales and gauges available here-

tofore. it has been impossible to check
stylus-pressure closer than 2 or 3 grams
—that is 50% off-correct. This means de-
formation of groove-walls, echoes, ghosts
and other distortion. Stroboscope-like,
STYLUS-BALANCE accuratcly indicates
correctness or incorrectness of stylus-
pressure. Precision-calibrated like a phar-
macist s balance. Works with any arm or
cartridge. Gold Finish. Net $4.80 (add
25¢ if shipped from N. Y.)

FRE E copy of $1.00, 22-page, 1956

reference guide, “ELEC-
TRONIC PHONO FACTS” — by
pioneer Maximilian Weil — at your
dealers, or write us.

AUDAK COMPANY
300 Fifth Ave., dept. A, New York 36

PFins avilio-slsctronic apparatus over 30 years
CIRCLE 43A
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Haven) and every boy has it to perfection, as
though born to croon.

This 18 the essence of a style! How can they
learn it 8o qickly? Each and every long note
hegins just g0, with that kind of honrse, very
slightly below-pitch attack, followed hy a bit
of mnon-vibrato, then, exnctly calculuted, a
“tail” of heavy vihrato to end it off. Complex
to describe (and if we lived In another age
you'd call me a musicologist) but the sound
itgelf is instantly familiar to every one of us
from a thousand films nnd juke hoxes and DJ
programs. Every songbird, every groaner in
the business has it down cold—even Marlon
Brando had to learn it. This is the Absolute
Necessity in style for our day in pops singing
—the style of our time, though it cannot he
wrltten down or indieated in any way on
paper for posterity fo reproduce. The Mitchell
boys merely apply it with precision to an un-
expected area in musice, and so peint it up as
a phenomenon of vocality,

Both records hnve hoy soloists as well ag
ensemble ginging : both hnve organ accompani.
ment. But, typically, the Trinity organ is one
of G. Donald Ilarrison's clagsic-style instru-
ments, bused nupon the principies of 17th cen-
tury orZan huilding, whereas the Mitchell hoys
sing with n harp and a Mighty Wurlitzer
thentre jol). (See below.) The music from New
laven includes *‘classical” stuff ranging from
Vietorla and Praetorius through numerous
Anglo-American anthems and curol settings,
while the Mitchell boys from Tlellywood sing
“0 What a Bentitul Morning," "Irigh Lullaby,”
“Ave Marla” and “When You Wish Upon a
Star.” But whichever type you favor, 1 strongly
suggest n try at the other record as well, just
to point up the wonderful contrast between
these two traditions, imposed on hoys who a
couple of years ago were all of them just so
many small American brats in the great
American melting pot.

Horowitz Plays Clementi Sonatas.
RCA Victor LM 1902

Every piano student knows Clementi—or
thinks he does. The familinr Ittle Clementi
“practice” sonatas are fine for the fingers and
very uninspiring to the ear. But Clementi ac-
tually was a blg musictan and a mueh higger
man than those arbitrarily selected items from
his large output might suggest. He was one of
those compozers who quickly fall out of style
after their death and, somehow, get a semi-
permanent black eye without ever having a
chance to clear their names—nntil somehody,
finally, looks up the faets.

Horowitz has champloned the Ligger sonatns
of Clementl. virtually unknown to planists to-
day, as flne music and as pioneering writing
for the piano that tremendously influnenced
such greats as Beethoven. lere he plays us
some of the evldence and it's convincing.

These warks, composed in the late Mozart
perlod, are indeed far more planistie, technl-
cally more modern, than Mozart himself as far
as plano style is concerned. At every turn they
suggest Beethoven——quite remarkably consid-
ering their pre-1800 date. Not “great” music
hut certainly very good music, and Beethoven-
lovers, Mozart-lovers, pianists, all should find
this record most interesting in spite of an oc-
casiounally anachronlstic ruhato on Horowitz'
part. lie's a wonderfully intelligent player.

Schumann: Quintet in E Flat, Hummel;
Quartet in G. Hollywood String Quartet,
Victor Aller, pf. Capitol P 8316

Here's an interesting companion-plece to
the abhove—Iummel is another forgotten com-
poser of the Mozart-Beethoven period wio also
wis among the near-great of the time and
wrote really excellent music, if something Jess
than of super-genins grade. The ITummel Quar-
tet here played is an expertly Iyric piece. skill-
fully written, sounding midway between Mo-
zart and Mendelssohn with n good touch of
the inevitahle Weber in it. (Weber's Influence
was fantnstic at this time.) Very enjovable.

The ultra-familiar Schumann Quintet with
piano gets a vigorous reading and musical,
too, but it seems s8eomehow to be a bit out of
touch with the great tradition of Romantle
playing that centers upon this work. There
are too-pronounced rubates (slowings-up) in
the wrong places; the familiar points of inten-
8ity in the expression are often overlooked.

COMPLETE HI-F1
‘ [
%c%x )

by

=N

Tuner, Preamp and Amplifierin a
single, compact BALANCED HI-Fl unit
at extremely low cost . ..

T Uory Bt o Lo !

Here's the quality unit for simplest in-
stallation—merely add speaker and
record changer and have your complete,

superb FM-AM-Phono home music
system. No cabinet required—saves
moncey, space, installation problems.
You get the ultimate in wide-range musi-
cal enjoyment and you pay less for it.
Features arc outstanding. Response:
FM + 0.5 db, 20 to 20,000 cps; AM,
+ 3.0 db, 20 10 5,000 cps: Phono, + 0.5
dh, 20 to 20,000 cps. Sensitivity: FM,
3 mv. for 20 db of quieting; AM, 5 mv.
for 0.5 watt output. Harmonic distor-
tion: Radio input, less than 2% Phono
input, less than 0.7%,. Separate front
cnds for AM and FM: tuned RF stage
on FM; discriminator with dual limiters;
AFC with defeat on function switch;
FM dipole antenna; AM has RF stage,
ferrite loop. Separate bass, treble con-
trols: R1IAA record equalization ; choice
of standard or equal loudness control;
full 12 watts output, etc. Ultra-compact
design, only 534" high; decorator-styled
in handsome ¢charcoal black with marble-
ized gold finish. Fits anywhere beauti-
fully. See and hear the “Golden En-
semble’ soon.

NEW! HI-FI SOUND FOR TV!

EXCLUSIVE RAULAND
TV55 TELEVISION
- SOUND TUNER
Designed for use with the "Golden En-
semble””. Makes your TV sound ‘“‘come
alive” for thrilling listening or tape recorc-
ing. Just plug in, lune and enjoy Hi-Fi
audio on any VHF channe!, played
through your RAULAND music system!
See it—heor it now.

Visit your Hi-Fi dealer for a personal
RAULAND 11i-Fi audition. Sce and hear
the "Golden Ensemble’” and TV 55 Sound
Tuner—and you'll know you're getting the
very best for less.

Write for full
details covering
the complete
RAULAND
Hi-Fi line
RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. G, Chicago 18, liL
CIRCLE 438
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Meet the only cartridge with fan-mail! The new
professional 7en-fane B&0-350 8-pole low-Z
magnetic cartridge is acclaimed everywhere.

Robert V. B.. M.D. Montpelicr, Ohio. urites :

1 aws a very critical person When | said | would give vour cartridge a real
tesi, 1 meant |t My decision after giving it ''the works® IT 1S PHE.
NOMENAL! 1 don't pgo overboard —fat | have, havent 12 Well there sre
occasionally **firsis’ —and you have one.’

Martin L. Borish, Monmouth Music House, Freehold, N. J.:

*Qur technicians still can’t figure out how it can he 8o cheap and work so well
We rote it above any magnetic cartridge. ...One of the more unuaval aspects of
this cartridge, in addition 10 its exceptionally high output, is the remarkable
resulis oblainable oh 78's. Most magnetics do not work teo well on the «di
records,”

Jack B., Benton Harbor, Michigan :

“Tonite 1 got my Fentone cartridge inlo a tone arm and put |t to wotk. 1 wist
here and now to state that this cariridge is the ultimate in fine reproduction.
1 have never heard highs as free from distortion in my life. They arc absolutely
magnificent, 1 will recommend it to everyone 1 know as being THE eantridge.”™
Paul H. Little (Columnist ), Chicago. HI.

“This caftridge is one of the finest and cleanest we have ever heard... A real
contribution to wid ge undistorted 1i ing.™
Roy F. Allison, High-Fidelity Magazine
“The price of 1he Fen-Tone BRO cartridge puts them in the REAL BARGAIN
category,”™

And for broadcast — quality cartridges, they are truly a bargam !

B&0O Reversible, Silver Labet (2 sapphire jewels) ...
B&O Reversible, Gold Label (1 dizmond, 1 sapphire) .. ceeraa 2198 W
B&O Single, Silver Label (1 xapphire jewel) e s 30 Lwib 9,30 ¢
B&O Single, Gold Label (1 dianmond jewel) g eee 2130 %

AND NOW FOR ABSOLUTE HIGH-FIDELITY

" 5| The B&O scientists bring you the professional Fen-
/  Tone B&0-350 A+, the first and only anti-static
cartridge. (Pat. Pend.)

8 & 0-350 B& 0350 A4
( dard) )

(a

iae- 89.78 net

i i}

R i . 3
The alpha rays, enclosed in the cartridge within o gold-silver laminate, sweep your
precious records in front of your stylus, repelling dust particles from the grooves.
Gone forever are the crackling naises caused by dust particles.,.o B&0-350 A+
prolongs the life of your stylus and records many-fold.

And for crystal and ceramic inputs, our new P-12 A+ Anti-Static

Cartridge gives you all these above benefits,

RS 2 Sapphircs i ia..8 6.25 (Standard) ..8 7.25 (A4) Net
RG 1 Diamond, 1 Sapphirc ......819.95 (Standard) $21.75 (A4 ) Net
Literoture on request, Sold through better Audio Distributors.

FENTON COMPANY

15 MOORE STREET MEW TORK 4, N. T.

Reprints of articles which appeared in AUDIO
from July 1952 to June 1955. 124 pages of arti-
cles of greatest interest to the serious hobbyist.

The AUDIO ANTHOLOGY and 2nd AUDIO ANTHOLOGY
are no longer in print.
CUT OUT — MAIL TODAY!

Book Division, Dept. 10

Radio Magazines, Inc.,

P. O. Box 629, Mineola, N. Y.

Gentlemen: Enclosed is [J check [] money order for $........ Please send me

v.......copies of the 3rd audio anthology (paper cover}) @ $2.50 each
v.......copies of the 3rd audio anthology (board cover) @ $3.50 each

Name (please Print) . ..eeeeoeseecsocoeocsocoenennacasssscecccsocaaarooncnanns
e e S R R

CitY tevveceeeoccassssssnecasscsscossanssns Zone ...... State ....oeciienienns

WWW. ainefieaatadiahistarv.com

'Phat doesn’'t mean it's bad playlng. Just dif-
ferent, and perhaps a blt unsettling if you've
heard the Myra Hesses and the Serkins and
Schnabels. The best of Hollywood dry-type
recording, a good balance between strings and
piano.

Beethoven: Violin Concerto. Nathan Mil-
stein; Pittsburgh Symphony, Steinberg.
Capitol P-8313.

Speaking of Beethoven (my weekend listen-
ing wasn't chronological but I've arranged the
records in part that way for convenience),
here is the finest Violin Concerto 1've heard—
well, if not ever, then for a long time. “ith
Milstein and Steinberg, it is in the modern
manner: that is, without fancy flamboyance,
a bit on the cool side, stressing the music’s big
architecture, the soloist remarkably self-effac-
ing in favor of Beethoven—who gives him
plenty to do in musical terms as it is.

The Violin Concerto is one of the most
leisurely, long-breather works in all Beethoven
and therefore is one of the toughest to play,
because as always with the composer it has
huge architectural lines that must be hrought
out, leisure or no. oo much Insh detail and
the piece falls apart into endless bits of lyri-
cism ; too much architecture and the wonder-
ful singing quality is sacrified. as of each
moment. These two men, it seems to e, have
managed to hit in this performance the ideal,
hair-trigger balance between these dreadful
alternatives. The music sings to perfection
without a trace of hurry or nervousness, yet
the big lines, the huge over-all building-up of
shape, the mammoth conception, the musical
girders, are all there. Not a note is overplayed
—or underplayed; every note counts in the
whole.

1n two words—highly recommended.

Schubert: Song Cycle, ‘Der Winterreise.”
Laurens Bogtman, bass; Felix de Nobel,
pf. Epic LC 3154

Talk about tradition—these fluid. dramatie
songs are subject to all the drastic physical
varintion in performance that can come from
differing voice training and production—far
more variation than would be conceivable in
any instrumental piece. But there is a tradl-
tion, even for the piano part,

This basso sings expressively and with an
excellent sense of pitch and diction and a good
deal of variety, to suit the dramatic changes.
But his pianist gives me the creeps. lle plays
every song like a Sousa march ; the delieately
alive Schubert plano figures, so poetically de-
seriptive, become so many boogie-woogie obli-
gatos! It's not unmusical in any pounding
sense, just hopelessly out of the accepted tra-
dition, which seems and surcly is right, even
for today.

Beethoven: Gellert Lieder, Op. 48. Schu-
bert: Schwanengesang. Inez Matthews,
sopr., Lowell Farr, pf. Period SPL 717

These Schubert songs, sung by & colored
soprano, are beautifully done, combining the
essence of the Schubert tradition with the
warm, special color and the superbly musical
pitch-sense of Miss Matthews' voice, Iler
pianist, no powerhouse, makes an effective ac-
companist, rather too subdued in the recorded
balance. No Sousa here.

In the Beethoven songs, grander, more
snlemin and arin-like, Matthews sings with a
bigger, fuller tone as 1s exactly proper. In the
Schubert she uses an accurate hut small-scale
volce production, True, an Austrian or Ger-
man singer of the same calibre could deliver
a more authentic and perhaps more effective
rendition of these two cycles of songs, but a
singer as musical as Matthews is bound to do
interesting things with the music. A good
record, if not very stunningly recorded.

Debussy: The Blessed Damozel (La Da-
moiselle Elue). Berlioz: Summer Nights
(Nuits d’Ete). Victoria de los Angeles;
Radcliffe Choral Soc., Boston Symphony,
Munch. RCA Victor LM 1907

If you've tried the gorgeous late-Debussy

“Martyre de St. Sébastien” in the complete
version with chorus and solos, or Epic's recent
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excellent “Pellens.,” or If you've enioved any
of the hig Rerlioz voral works of late, then
bere’s a «lisxe to snap up quickly.

The “1xnozel” is an early Dehussy work,
even hefore the familiar “Afternoon of a
Fuun” if 1 rememher rightly and muchi like

in its sweet, Inshly youthful impressionisn.

plays ntmospherle orchestral colors apgainst
womnen's chornk nnd soprano selo. The 1ler-
0z fits remarkably well into the same maound,
though earlim; it will remind you of his
rell-loved “Enfance du Christ,” now pupular

t the Chirixtinax season every year.

This is n nively impressionistic edition
thongh of sHghily mixed nationality in rhe
performing. e los Angeles has a perfect com-
pand of French style and dietion and one of
the most wouderfnlly true voices in the busi-
res8 ns to pitch: Munch complements her
style with hix Boston players. The Radcliffe
girls, na rench maidens, sing ardemly and

ith entln sm, dicting thelr French almeost
too encrgetically ; the youthfnl effect of their
oices 18 well sulted to the fresh harmonic
*olors of the musie, if a trace thin and lack-
ing in tonal richness for such a tapestried
seoTe.

Gershwin: An American in Paris; Gersh-
win-Bennett: Symphonic Picture, “Porgy
and Bess.” Philharmonia Orch. of Ham-
burg, Jurgen-Walther. M-G-M E3253

This and others in a series of Gershwin per-
formances by 1he same group present a rather
interesting contrast between known history-
in Enrope—and pregent impact—in the U.S.A.
Farly last year this orchestra presented an

L-Gershwin concert in Ilamburg. as an off-
oot of the M-G-M recording project, which
reated a sensation. The Germans raved, over-
flowed the concert hall, demanded a repeat
performance then and another later in the
ear : tinally, a tour of German cities was set
up to meet the extraordinary demand for more
nd more of the same, spreading Gershwin as
played by this Hamburg orchestra fur and
wide over the Tentonie lunds.

Yet, to my all-American ear, this is not
really good Gershwin, in a subtly continental

ay, and I thimk yon will be interested to lind
the same 1hing when you hear it. It's not
werely that the traditional out-of-vune Iaris
taxi horns, del.ght of a-'million listeners. are
impeccably in tune and not at all I'arisian,
por even Americun ! There is a pervasive (er-
mani¢ serionsness, thoroughness, a lack of
bounce, a skillful—very skillful—but method-

Ul dmitation of the real Americin letting
cose thut was so happtly Gershwin's own. It's
stralge, to an Aer.ean ear. Intevesting. too.

Of course, the Germans are gnite righit. The
esgence of Gershwin's score is here, the notes,
the templ, 1he main substance. And they
rightly recosnize him for whnt he was, n hril
lant amd orizinal musieal mind that lacked

nly the trainlng and backgronmd fur ex-
tended-tength syiaphonie composition that he
fried to mnmaracinre by hiinself, from =er:

See alao M-G-M
in Blue nnel the Concerto in I,
ind Somdra Blaoea,

an pinnist,

Bnme |Il:|)'l'l:8
Europe-domiciled Amncri-

Villa-Lobos: Quintette en Forme de
Choros, Bachianas Brasilieras #6, Choros
#2. Alec Wilder: Quintet for Woodwinds.
N.Y. Woodwind Quintet.

Philharmonia PH 110

(No—liere’'s one small label that hasn't
sapished alier all. It's still alive. aud has
me past items of cluimber music very muceh
to its eredit, with he Stuyvesant String
uartet.)
An adidly
ntriasts

interesting wind recording. that
fwo very opposite conposers. Alec
Vilder, a brilliant but tender offshoot of the
rent  jazzpops development, long known for
& clhi-elil Octet recordings whh New York-
rish nawmes ('I'he Nearotie Goldfish™ . . L),
zz harpsichord and jazz oboe (Mitch Miller).
befere sueh things were commonplice. has had
spira 15 towiards the olarsienl somewhat as
dild Gershwin, not to mention Morton Gonld
nd Breony Gomliman. This Quintet maims to
1 1o e for and hothouse, produet of too
wieh classieal lamp-lighting. A hasie “motive”

AUDIO e JANUARY, 1956

is rubbed in at the beginning and keeps coming
back in new guises, not very subtly; the
music is contrived, vet not very complicated,
and only the few short traces of easy Wilder-
Btyle jazz in it seem to me to he unaffected
and worthwhite. 1'd muc¢h rather hear his
Octet stuff and ! think it's betrer music, too.

Villa-Lobos Is the extreme opposite, a man
of enormens, unbelievable technical prowess
who writes and writes and writes the most
prodigicus quantities of music, nominally clas-
sienl,
lar-folklore elements with perfect ease. Nune
of his music (such as 1've heard) seems to me
very profonml, hnt every bit of it Iz 8o ex-
pertly, skillfully written that you camn’t help
admiring it.

The three works here are typical of that—
a minute’s listening will show you lLiow enor-
mously more skillfnl, more secure, more confi-
dent 1s Villa-Lobex than Alec Wilder. The two
works for flute, with elnrinet in one, bassoon
in 1he other, fairly titillate the flutlst *till he
shines and glitters with pure executant joy!
You can almost see liis face flushed with plens-
ure at the end, like a skier's after a good
downhill run and some faucy turns, well 8kled.

Boccherini Quartets. New Music Quartet.
Columbia ML 5047

Any new release fromn the Quartet that
played such  wonderful Mendelssohn (ML
1) and Schumann (ML 4982) on recent
Columbia releases iy worth looklng inte, I'd
sy,

This review really helongs hack at the head
of thilg month's installment along with Ctem-
enti and Huommel. Bocchering is another of
rhose second-runk composers of the end of
the 18th and early 149th century whose stock
went 'wiay down for a hundred-odd yeiars. is
now coming back up with our more wide-
ranging Interest and appreciation of mnsic.
1le lived mostly in Spain (like Searlatti).
wrote vast numbers of quintets and many
quartets. Like Clementi. he was fectuslly a
nujor force in the development of the modern
musical forms—Clementi tor the plino sonata,
Loccherind for the “cliunber musie” ensemble.
He was slurringly dubbed the #wife of
Haydn,” meaning a sort of feminine, weaker
Haydu, but for our more diseriminnting ears
he has a lot niore imllviduality than that.

Of these four quurtets. three are later
works. They sparkle with Itallan vehemence,
good hmmored violence nnd sweet lyricism—
they'll remind you a bit of the explosive nmusie
of Rassinl, though that came later. The re-
turining quartet is hls very first, obviously of
an earlier period, 1t evidently stems from the
mid-tate 1700's, perhaps the time of Mozart's
early manhood ; it is near to the galant in
style with rather simple harmonies In the
main and fancirnl, ornamental melodles, ‘The
slow movement Is lovely, the last very eatchy.
(1t's odd that at least four notable ltalians
in this perlod lived expatrinte lives outside of
Italy and acheved international fame that
stitl keeps their moxic allve: Searlattl mul
Boecherint in Spaln, Clemeunti in England,
Chernbint in France.)

The record? Beautifully recorded and even
nore heautifully played.

fising the classical and Brazillan poepu- |

George Wright Plays the MIGHTY WUR- |

LITZER PIPE ORGAN. HIFlrecord R 701

Well, ever since last September when I ran
a review of nn earlier MIGNUTY WURLITZER
record on a somewhat obsence label, we have
heen  hestexed with regnests for the same,
which seems to be mostly nnobtainahle. (Some-
times [ wonder whether my learned disguisi-
tions on Boecherini and Taydu and Clementi
ever gor rend ! Just mentlon MIGIITY WUR-
LITZER and the Avio roof practically folls
in!i For your benetit. the address of the ob-
seiure label ix Ntarlite Recocds, 838 Vine
Srreet, llollywoad 38, Calif. (See Fall 1955
isxue. Vob. 1. No. 1, of AUO's netw sisgter pub-
blication The Tibia for further lixtings. Fo.)

Or. don’'t bother: here's something just as
gaol, if not better. T wonder how many
MIGIHTY WURLITZERS there are left iu the

wo ld? 'Phis one, ent for so many years'
an the notes have il seems to have heen re-
vived elsewhece than in the unnnnt New
Yurk, whece this really rems nist,
George Wright, ent his Wurlilzer eve teeth

WW\W. akhefrieaniadiahigsiory. com

We FProudly Precent
e NNEW

MIRAPHON
XM-110A

Manual Record Player

New ENGINEERING DESIGN!
New LUXURY STYLING!
New MUSICAL ENJOYMENT!

After two years of research and develop-
ment, we are proud to present the New
MIRAPHON XM-110A. This superb instrument
incorporates  all the performance-proved
basic record playing features of the world-
renowned Miracord XA-100 Automatic Rec-
ord Chonger. The MIRAPHON XM-110A pro-
vides transcription-quality performance for
those who want professional turntable operao-
tion-at low cost!

COMPARE THESE FEATURES:

¥ Specially constructed constant speed 4-pole
motor mounted on isomodes. Eliminates out-
side interference. Noise level ccmparable to
most expensive turntables.

¥ White rubber matted, balanced turntable
“floats” in high precision bearlrg assembly.

*Spemal spring mounts, ellminates transmis-
sion of ALL vibration.

¥ Plug-in head to accommodate choice of car-
tridges. Finger lift avoids damage to precious
records.

Y 3-speed drive for 33%a, 45 or 78 rpm
Tone arm mounted in double row ball bear-
ings for maximum lateral compliance. Stylus
pressure adjustment requires no tools.

% Motor shuts off at end of record. Muting
switch eliminates “‘piop.’

K Recessed turntable, for compact beauty, me-
chanical perfection.

% Beautifully finished in burgundy and white
trim, Dimensions: 1212”7 x 10%”.

*Shnpped completely assembled with power
cords and leads, ready for operation.

Audiophile net 537 50

with GE RPX-050 Cartridge, Audiophile net $44.50
% Base (as shown) Audfophile net ... . 5.95
Brass turntable, Audiophile net . . 10.00

Don't miss the chance to see the NEW MIRAPHON
XM-110A — Sold and serviced by high fidelity
dealers from coast to coast.

. . And . . . be sure to see and hear the
MIRACORO XA-100 — 2 precision instruments in
1—for hoth manual and antomatic reproduction
of all records.

AUDIOGERSH CORPORATION
23 Park Place, New York 7, N. Y. + WOrth 4-8585

In Canodo: Atlas Rodio Corp., Ltd. ¢ Toronto, Conodo
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The Audio League,” America’s authoritative conswuser research organization devoted
exclusively to high fidelity equipsent, has tested virtually every American and

imported pickup. Its verdict: first place goes 1o the sensational snew ESL Professional and
Concert series clectrodynamic cartridges, which are

“by far the finest phonograph reproducing instruments. ..
These were unquestionably the smoothest, cleanest sounding
cartridges we tested.”

The ESL greatly increases stylus and record life, 100. Hear the world's most advasnced
pickup at your dealer’s. Write for details.

P. O. Bex ¢ ¢, Pleasantville, N. Y.

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
25-54 Thirty-sixth Street « Loug Island City 6, N. Y.

IF you remember fondly the glorious sound of the M:ghty
Wurlitzer—

IR you still thrill at recordings of these famous instruments—

IF you're not so young you never heard one—

You'll be glad to know that

THE THEATRE ORGAN IS COMING BACK!
Keep abreast of its return to a place of high csteem by reading /, /A ! /

TheTIBI

JOURNAL OF THE A°T<O¢E

Published Quarterly
Three Dollars a Year

Subscriptions entered now
~  will start with Vol. 1 No. |

Write name and address
in margin below and re-
turn with your check or
money order to

4

}
‘A RADIO MAGAZINES, INC,
4; P. 0. Box 629, Mincola, N. Y
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and toe nails. This instrument is evidently
of California vintage. Wherever it is, it's per-
fectly enormous and it Has Everything, beyond
your wildest dreamms. Such sonnds! Such fi!
(It's in Los Angeles. Ed. Eb.)

But the hest ol it, really, is the superb mu-
slcianship of Mr. Wright and his incredihle
playing skill. The notes say hls style ig “cre-
ative, imaginative and, above all, musieanl:”
I agree completely. His subject-matier varies
from **Jalousie’” and “Roller Coasler” through
“Love for Sale’ and “Stars and Stripes For
ever” but in all honesty 1 was delighted to
listen to this disc all the way through, both
sides, and thorouzhly enjoved the 1. I alwaws
enjoy hi-ti when it is done musieally.

Does this seem a hit odd. coming from
Canhy ? Well, it isn't. Musie is musie, oddly
enough, anywhere and any time. I make no
claim to he able 1o like it all and there are
some of the claxxicx 1've never learned to take
with pleasure, even to my shame. (Let's nime
no names.) But there’'s plenty of music that
hits me plea ibly just a8 it does many
I-mimled listener. whether it's
“*Nyorleans.” Calypso or Bougie ; it's the genu
ine musical feeling that counts, wherever and
whenever, George \Wright has it.

This isn't the only MIGHTY W. record.
either. Yon can fairly swim in MIGIHTY
WURLITZER sound if you want to. I won'
list 'em all—there’ll he more coming, surely.
Just ask for George by name-—that is, WUR-
LITZER. And the company’s full name is High
Fidelity Recordings. Inc., 6087 Sunset Blvd.,
Hollywood 28. No roofs falling in thls time,
please.

SCOUTING AMONG
THE OPERAS
Puccini: Manon Llescaut. Albanese, Bjoer-
ling, Merrill; Rome Opera House Orch.
and Chorus, Perlea.

RCA Victor LM 6166 (3)

My Scout #2 has heen having an opera
hinge, at my instigation, Fe is quite enthusl-
astie ahout this and the “Aida™ following
{same performing group. more or less) and
highly recommends hoth. This opera, he feels,
i well up to the more familiar Pueceinl operas

-perhaps a bit ahead of them—and this 1
can nnderstand. The most popular operns on
any stage are apt to get their fame from a
comhination of good stageworthiness, quick,
easy, dramatic appeal nnd nice tunes for the
soloists. This doesn’t always add up to & given
composer's best work in u larger sense, hy any
means. and LI’ reeords are the jdeal medium
to make this clear to us lisieners.

The performance is “sharp and real, seusi
tive and understanding,’ he says and he par-
ticulariy likes Alhanese's work in the title role.
For those who may quail at too mnch new
Pueceini. Scout #2 suggests that he can be
wonderful for listening if “all the chicken fat
is wrung out of him.” This performance. 1
gather from him. has no chicken fat at all
Good

Verdi: Aida. Milanav, Bjoerling, Barbieri,
Warren, Christoff, Rome Opera Hause
Orch. ond Charus, Perlea.

RCA Victor LM 5122 (3)

Here's a companlon performance to the
above and. ar already mentioned, Scout #2
is enthusiastic about it, “Territic,” he says.
“Everybody in the performance seems caught
up in the spirit ol it.”” That's a lot more than
enn he said of some other ‘“‘Aidas.” which
sometimes seem to he mainly stage pageantry
with a lot of musleal noise attached, That
may be OK in rthe opera house tor a good
show, but a recorded “Aida’" must stand up
on its own musical feet—so take Scout #2's
words to hearr.

lle feels that in particular this recording
brings out a maximum of the good material
that points to the late Verdi operas, "Othello”
and  “Falstaff.”  (''his was a transitional
opera, hetween those late works and the long
string of early Verdis)—which gives it a
maximum of perfol mee =olidity. \Ia)he if
you've thought was pretty noisy stuff
before, you'd bette ln this one.
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‘Aoussorgsky: Khovantchina. Soloists Nat.
Opera, Belgrade, Baranovich.
London XLLA 29 (4)

lHere’s the only complete operatic recording
t Moumsorgsky's “other’’ opera—the famous
ue of course being “Boris Godounov.” It you
now that work at all, or anuy eiher Mouszorg.

¥ musi¢c with voice, you'll spot here in
stantly the dark, macabre excitement that is
%0 typically Moussorgsky, the fiery drama, the
rund and powerful veice of the people and,
needless to say, those great Russian vocaliza-
ions that are so thrilling to hear.

I listened to part of this and found the
performance excellent, but the Jugoslny voices
ere somehow a bhit on the light side. less
weighty  than their  Russianh  oguivalents

oiugh excellent in style. The «rchestrn is
)ccasionally uneven in detail work but net in

0 \mmusic.ll wiy

Scout x2 obxerves that this opera doesn't
pend its vast resources buillding up one ¢en
ral character of tragedy, ns does “Poris.’
nstead it is a broader work. with more xen
ratized shape, nearer te conventional opera
tandards than “Boris.” It has more tiar, weak

retches, too: but the best scenes e ae
good a8 anything in Moussorgsky.

I'd say that fer anyhody wlho owns a re
cording of *‘Roris,” this is most imporiant
vlzo for plenty of others wlho inst like this
ind of music.

THE ORIGINAL

KT66

The name
GENALEX on the
tube and carton is
Your guarantee
that you are buying
the original

KT66 . .. world-
famous power
tetrode, often
referred to as the
finest audio tube
ever made! The
GENALEX KT66 is
the hallmark of the
finest amplifiers.

1t is original
equipment in the
famous HEATH
ULTRA LINEAR
AMPLIFIER KIT,
#W-5M. Identical
pins and connections
as 6L6 tubes.

Only $3.50 net
For complimentary
fact sheet, write Dept. X A-16.

Quality endorsed | BRITISH INDUSTRIES CORPORATION

product of the
British Industries Group Port Washmgton * New York

Gi-na y L= x

O yove
-

Borodin: Prince lgor. Soloists, Chorus,
National Opera, Belgrade, Danon.
London XLLA 30 (5)

Neout £ was bored by this one. finds that
2 n large work of music it doesu’t stand up,
lhough there are. of course gorgeous  1no-
ents  including the famillar “l'olovetsky
(nidens” and so on, That is just as I've al-
ays felt about longer excerpts of this opera,
¢ the whole of it. Borodin id not have the |
large-seale dramatic ability that welds a big
ece together, lovely as his melodies are in

any epois. CIRCLE 47A
I'be performance, too, savs the Scout,

pe8n’'t seem to get off the ground though
d suggest it's likely that thie is Borodin's H I S l 1' A FINE
ult at base, rather than the Jugoslavs'. The ow o e ec

feussorsky recording above, snme perforners,
1s “‘all the fat suspense and tautness that

e i L T UL High Fidelity Loudspeaker

cout #2 puls ir, in compirison o “Khovan-

hina»

L Let Your Ear Decide, Not Your Eye!
Standards for use as u yardsrick are still non-

existent. Printed elaiins and specitieations in the
g&k&g u : “ ' |
h
| Ny

loud speaker field are more often hased on wishful

thinking rather than the objective tindings of the
January 18-20 — Montreal Audio Show.
Windsor Iiotel, Montreal, Que., Canada.

araoa o
v o

laboratory. Racon, the oldest loudspenker manu
facturer in the United Stutes with the newest in
tine high tidelity loudspeakers, has just one sug-
gestion to offer—insist on & direct “A-B” listening
test with 2 Racon loudspeaker and any seemingly
similar one. You will be pleasantiy surprlsed at
not only the hetter performance hut the price sav
ings which average 10-35%, depending on model

NEW DESIGN
Thexe radically unew “HI-C” (high compliance)
londspealkers employ a new principle of cone
suspension (patent applied for) which results in
large motion, lowered resonant frequency and for
the first time introduces pneumatic damping for a
smoother response characteristie.
Ask your sound dealer to put these speakers
through their puces. Closely observe the clean,
uniform cone movement. right down to four cycles,
a test which proved the eye opencer at the recent
N. Y. Aundio Fair
Available in three tifteen inch models: tri-axial,

[

ubruary 1-3—Toronto Audio Show. Prince
George Hotel, Toranto, Ont., Canada.
Por information about Cinadizn Audio
sShows, contact Emery Justus, 1022 Sher-
hirooke St. West, Montreal, P.Q., Canada.

bruary 8—11—Los Augeles High Fidelity
Musie Show. Alexandria lotel, Los
Angeles. Sponsored by the Tustitute of

lligh Fidelity Manufucturers and the dunl cone and woofer. Model 15HTX tri-axial
West Coast Electronies Munnfaeturers illustrated. . .
Association. Write For Free Literature

Performance Data

—

chruary  9-11 — Southwestern  Regional 15-HTX—15" TRI-AXIAL
Conference and Electronic Show. Muniei- .

pal Auditorimm, Oklahoma City, Okla. r;g%;gy’:s; zv?;'zg‘ooo CLs
Sponsored by Sixth Region, IRE. D8 B s

Fubruary 16-17—Conference on Transistor RESAEREQJ2U]CRs

- : A ‘ - g 2
Philadelphia, Pa. Sponsored by PGCT CROSSOVER|2000,20d:5000,cPs, lé;'t 5“ * ARC.

Cirenits, University of Pennsylvania, FLUX.: 14,500 gauss
of IRE, AIEE, and Univ. of Pa. WEIGHT: 23 [bs. 1261 Broadway, New York 1,N. Y.

. . . PRICE: $109.50
March 19-22—1RE National Convention, audiophile net Export: Joseph Plasencia

Waldorf-Astoriu Hotel and Kingshridge 401 Broadway. New York, N. Y.
Armory, New York. CIRCLE 478
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the famous

Ferrograph
HIGH FIDELITY

W@Tap&

Senes
IA/N

audiophile net ‘37950 |

professional '
quality at nomlinal cost

| The world-famous FERROGRAPH. magnetic

| tape recorder, designed and developed pri-

| marily for professional use, has been
re-styled for YOU — the discriminating
audiophile, the progressive educator, the
efficient businessman, the music lover,

. Standard equipment with the British Broad-
casting Corporation, it is a byword with
cultural,” educational and scientific users
throughout Europe. The FERROGRAPH 'is
unconditionally guaranteed to meet the most
critical performance requirements. :
Two models of this versatile dual-speed,
dual track recorder are now available in
LIMITED QUANTITIES, with tape speeds of

3% and 7%" or 7% and 15" per second.

. Both 'models feature the employment of a
synchronous hysteresis capstan motor pro-

viding unparalleled long-term speed stability,

thus avqiding pitch errors on playback.

FERROGRAPH RECORDERS
AND TAPE DECKS also
available for custom
installation or rack
mounting to meet your
special requirements.
Custom Model 3A/DT
(illus.) with tape
speeds of 7% and
15'/sec.

Write for performonce
specificotions and the name
of the franchised dealer in your -area. [

ERCONA CORPORATION

(Elsotronlc Dlvislon)
i SI Fifth Ave., Dept. a.j New York, N. Y. |
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Edward Zﬁtnallganby

THE HOME-GROWN TAPE PROGRAM I

Scrambled Time

In Part One of this intermittent series I
traced the varied history of my present
radio program from its 78-r. p.m. ‘‘live
record’’ days until I shifted gradually to
tape and then, after a long time doing my
work with an assistant, to solo tape, rely-
ing entirely on editing for the effects that
previously had depended on the adroituess
of my assistant in platter-spinning.

How does one ‘‘edit’’ tape? The funda-
mental prineiple is simple enough and by
this time most people know that you can
patel up recorded sound on tape to suit
vourself—though, to be sure, very few peo-
ple actually are aware of the extensive ed-
iting that they hear every day, via thou-
sands of records and radio programs. Peo-
ple still, T think, assume that the recorded
time-sequence they hear is that of the
original time—that is, the heginning hap-
pened at the begiuning, the ending caue
last. How wrong they are!

(I heard a recorded symplhony a day or
80 ago in which the first ten minutes
sounded dreadfully tired, but then the per-
formanee picked up hfc and animation.
“Then?’ As an old tape hand, I immedi-
ately suspected that the opening nmomeuts
might have heen recorded l:nst, not first—
or perhaps at the end of a day’s work while
what followed came from the fresh begin-
ning of a recorded session, a day before
or even a week later. Time has precious
little meaning any more in recorded con-
tinuity.)

To edit, you sliee up hunks of recorded
time like so much spaghetti, (or should I
sily noodles), then pateh themn together
again with white sticky tape in any fashion
you may please. But you’ll have to
‘“please’” rather carefully, If vour tape
joints are clever, you’ll have no audible
joining—just a smooth, new time continu-
ity all of a piece and unbroken, And very
few people will ever stop to think that
thev’re actually lhearing time serambled,

But if your joints are badly chosen, the
results ean be not only noticeable (which
is taboo) but very unsettling; for there’s
nothing we dislike more instinetively than
to have that smoothly eternal meehanism
of steadily passing time tampered with!
l.ike the force of gravity, time is with us
always and to disrupt its flow in any
audible way, to confuse the ear as to what,
happened when, is as devastatingly dis-
turbing a8 might be a sudden ehange in the
force of gravity.

Just ask the man who’s been seasick. He
knows all about gravity gone hayvwire. Bad
tape editing—noticeable tape editing where
you are aware of the time-tampering—is
just as uwnnerving. It gives our time-sense
a stounichache.
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Ilow does one get this seemingly un-
broken new time continuity? The details
are faseinating and very psychologieal, for
this is a matter of fooling the ear or,
should I say, satisfving it by tricks, satis-
fving the imagination. Yon think you are
liearing such-and-such a situation, via a
recording, and you want desperately to
imagine the continuing sequence of events
in an unbroken time-sequence, normally.
We cling almost frantieally to that normal
time-flow and we aecept ‘‘substitutes’’
very readily, if only they allow us to go on
wiliout time-interruption.

I’ve long sinee learned, for instanee, not
to patch my voice, ns recorded on a bright,
cheery morning, outo the same voice as of
the wee, small hours of the night before. I
myself am not aware of any special differ-
ence as I speak; but the transition, instan-
taneously, from my night-before voice to
my moruing-after one can be startling; my
whole personality has ehunged overnight
(with a good night’s slecp)—and now it
changes in a quick flash right in the middle
of a word or at a fleeting pause for breath!
Listening, you will insist on running the
two into the same sequence of time (you
reject the idea of a night’s time interven-
ing in the middle of an unbroken sentence)
and so the change just sounds crazy, dis-
turbing, unnerving.

Similarly, I’ve learned to look out for
strangely disturbing effects produced b
overlooking the normal hreathing intake
of speech. Nobody consciously notices the
breaths you take, and they are just barely
audible, even hi-fi. But sometimes, by acei
dent, I patch two breathing sounds to-
gotlier. Easy to do when you’re hooking up
pieces of sentences mude ut different times.
As playved back, I finish . senteuce, take a
quiek breath—then take another on top of
it. Very disconcerting; it sounds as if I
were blowing myself up like it halloon.

Oppositely, if T fail to allow for that
little breath-pause in joining tugether two
picees of sentences, you will hear a ghastly
effect as though I were squeezed completely
out of breath and gasping like a fish. (1
don’t gasp, but you the listener, want me
to, when you don't hear me tuke 2 new
breath. You’re waiting for that breath,
even though you’re not consciously aware
of it, and you become quite distressed if
I go right on talking mnd fail to take it.

All of whieh, you sve, points up the fact
that the basic purpose of tape editing is
to fake a perfeet illusion of continuing,
unbroken time, and Ly implication, an un-
broken continuity of place. or space. Sud-
den disappearances of background sound
between bands of an LLP record are very
Lbad for exawple, because they arbitrarily
wrenel you out of the concert hall into
dead, timeless space, then pop you back
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ugain, in imagination. You very mueh pre-
fer, as I see it, to remain figuratively in
the same spot and in the same stream of
time; so you insist on imagining that the
intervals between movements on an LP
record are actual passages of time—that
'he orchestra 18 still there, pausing, getting
ready to start again. Continuity of baek-
round noise—cven when it is faked—will
lo that for you nicely.

The Set-Up

But away from generalities and let’s get

business. Before I get to editing T must
speak of the set-up. Not that very many
teaders are likely to plunge into home solo
radio program produeing day after tomor-
‘0w, but as a hasis for new ideas I suspect
my set-up may be of interest to a good
many amateurs and professionals.

First, T am midway between amateur
and professional. Professional output—
yes. But with ammateur gadgetizing, make-
shifts, simplicity. That’s my own particu
ar choice and need not be yours.

For solo work, here in my study at home,

have—starting at the outside—a four-
anel folding sereen of ecomomiecal eard-
goard. On the inside there is a quilt, tacked
m with a stapling gun. (In New York I

ave the same sereen with a layer of Ozite
rug lining glued on.) This sereen is placed
nehind me, quilt-side in, and my equipment
3 in front of me on a pipe-leg table in

corner of the room. The corner is lined
with Ozite, glued to the wall for about five
teet out each way, and up and down from
below the table as high as my hand might
ceach, sitting down. The table has a pad
f Ozite under the tape recorder. That is
ny sound proofing and it is excellent. Noth-
ng more 18 needed. The rest of the room

»mains just as is, plain plaster, woodwork
nd wooden floor.

On the table is (at the moment) my con-
/erted Magnecorder PT-6, with electronics
y Howard Sterling, Optimum sound qual-
ty at 7% ips and—most important—a red
safety button that must be pushed in be-
‘ore the machine will record, in record

»sition. This was lacking on the original
nachine. Separate equalization for Magne-
corder-type tapes and Ampex-type (now
standard) tapes, which is what T use for
:he program.

My McProud control box, a foot square,
was made for an earlier phase of the pro-
sram (as already described) in which ]
had two phono inputs and mike, plus cue
hannels for headphones, all used by my

ssistant while I sat back and orated. Now

use, mostly, one phono channel and the
nike channel, on adjoining pots. The sec-
md phono channel is convertible to a high-
cvel input and this is used for tapes played
rom another machine, Very important
rhen I make tapes in the field and want to
Jub in excerpts while I talk. (Also for

pying my older programs that are equal-
zed wrongly and won’t play on today’s
andard broadeast machines.)

The control box ‘sits immediately to the
ight of the recorder and a goose-neck
amp teeters with a wobble on top of it.

wvery se often it topples off and falls on
te face on my tiny typewriter, a Hermes,
which sits in front of the recorder, between
t and my lap. I got a Hermes for travel-
ug, but now I use it exclusively for these
rroadeasts—do my typing right at the

console,”’ and read it straight into the
ike.

The mike is an Altee, fastened by a
oose-neck to the back of the table. Its
thin bottle-shaped nose stretches out over
he top of the control box, pointing straight
:t my face, about six inches or so away.
That’s a story in itself. It took me many
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months to disecover that at close range the
Altec is quite directional and produced an
unpleasantly dull off-mike effect if I talked
at the side of the ‘“bottle’’ instead of end-
wise. Nobody told me. Now that I speak
directly at its nose, all is well.)

The mike has a variable bass cutoff,
whieh is indispensable for me. I keep it
permanently set at 40-eps cutoff, which
takes the boom out of my voice as ampli-
fied in playback and makes for a much
more natural effect. (In a studio the
deader, quieter surroundings allow spenk-
ers to work further from the mike; more-
over, most professional radio voieces have
vastly more ‘‘projection’’ than mine and
so their owners can speak at a foot’s dis-
tanee with more umph than I have at six
inches.) As is well known, the more your
voice is amplified in playbaek over its
original absolute level, the more boom will
it have.

My show uses records. To the right of |

my recorder table I have another on which
(at the moment) sits a D & R turntable,
with (at the moment) an Audak HI.Q 7
pickup and professional arm. A good table
is ahsolutely essential for any sort of work
on this line and I still do not trust a
changer, or equivalent, to produce hroad-
cast-quality low rumble and, more impor
tant, steadiness of pitch.

Finally, off to my left, on the edge of
a bureau, is a cheap old amplifier, in excel-
lent condition, into which feeds the output
of the recorder. It feeds, in turn, a ‘‘book-
shelf’’ type speaker system wheh stands
(at the moment) by my chair and aims
the recorded sound under the table, where
it sort of oozes up at me from around the
edges. Purely arbitrary and a better sys-
tem is to aim the speaker away from you
out into room behind your back, outside
the sereen. Much more natural playback.
(But my speaker cord is too short and I
won’t bother to change it for awhile, most
likely.)

The less said the better about the rest
of my work room, which is usually piled
up with heaps of old tapes, records, screw-
drivers, ecameras and what-not. My only
point in this respect is that you don’t need
a whole room, muech less a specifieally
soundproofed room, to turn out rather pro-
fessional home tapes. Just a corner will
do, plus the screen to put around it, and
the strategically placed cheap padding on
both wall and screen

Clip vs. Fade

My first move, for any show, is to align
the tape recorder heads, a job which I de-
test and often wish to bypass, but usually
don’t. One lives amd learns. Then comes
the theme. Cue up the middle of the scherzo
from Schubert’s Fifth Symphony (the rec-
ord is marked), leave the table running
but the record slipping, Leld by one finger.
Start the tape rolling with the other hand,
open the phono pot and let go of the record
simultaneously, and you’re off. That is, if
the record hasn’t jumped a groove while
you were getting ready and so starts in
the middle of the theme. The levels have
long since heen pre-marked in red china-
marking pencil right on the pot, so I know
how far to turn it.

Earphones on my head, one phone off,
the other half on, so I ecan just hear the
musie. {(Forgot to mention this vital bit of
equipment. They are the Permoflux hi-fi
phones, and their wide tonal range I find
essentinl for aceurate listening.) I know
that with the phone elamped over my ears
I talk less naturally and so I leave ’em
half uncovered.

When the theme gets to a certain point 1
slowly open the microphone pot (volume

WWW . ameidsaanadiohistery.com

Especially

where

SPace

limited

the

GOODMANS

,(ZZ?Z

8 inch

HIGH FIDELITY
LOUDSPEAKER

MADE IN ENGLAND

: ROCKBAR CORPORATION, Dep?. LA-1 :
0 2715 East 37th St., New York 16, N. Y. 1
1 1
: Please send complete description of the |
1 Goodmons Axiette. :
1
3} Name. p— . !
' I
b Address. W——— — 1
' '
b '
4 City. Zone....State...ccaeee |
] ]
L ]
1 My Dealeris SU— 1
1 1
[} ]
49


www.americanradiohistory.com

Two important steps
toward achieving

better sound . ..

the maraniz

power amplifier

40 WATTS

A power amplifier which
meets the unusually high
performance standards now
recognized in the

maraniz

audio consoletlle

...combine them for

superb sound quality

POWER AMPLIFIER

* Superior performonce
and construction
net $189

AUDIO CONSOLETTE

* New Tape-Monitoring swilch!
¢ Finest performance and construction
¢ Hum-free operation

net $162 . ..
without cabinet $147

See your audio dealer or
write for specifications

maraniz company
44.15 VERNON BLVD. - LONG ISLAND CITY, N.Y.

50

control to vou amateurs) to its predeter-
mined level, also marked in red. Why
slowly? Well, most studios elip a mike into

| the ecireuit vin a switch. If there is the

slightest trace of studio noise in the back-
ground this makes it instantly noticeable.
Now I have mueh more than a trace of
noise; indeed, you can hear both the turn-
table and the recorder itself, as background
to my voice.

But if I fade up the niike slowly, while
the theme plays, then the background steals

l'in quietly and.is absolutely not noticeable.
| At the proper point, as I listen on the

phones, I fade the music down to predeter-
mined point B, the level for a music back-
ground to my voice (worked out long ago
by extensive recording experiment) and I
talk. *‘Hello! This is Edward Tatnall
Canby. . . .’* Meanwhile T am following
the theme in the phones, while I talk, and
I must quick!ly turn off the musie as it ends.
before the next part begins—and at the
same time grab the record with one finger
to stop it. (Some musie leaks through even
in the ‘‘off’’ position.) This takes a nice
bit of coordination. It was a long time
before I learned to stop the music at the
right place while continuing to talk nneon-
cernedly into the mike! Either the musie
stopped wrongly, or I muffed my speech.

Usually the first try sounds like, well,
pretty bad. I need some voeal warming-up.
The second try is better, mavbe, Lut the
music starts wrong. The third try is fine,
but T didn’t fade down the musie quite far
enough (in spite of the red mark); the
fourth is OK except that my ‘‘Hello!*’
sounds gort of silly. Not casual enough.
(As if T could really be casual, with all
those controls and things to be thinking
about.) Tryv, try again. Sometimes it takes
an exasperating six or seven attempts be-
fore I get my theme down. I just rewind
the tape and start once more.

Then—to work. I always end the theme
recording with the mike open, for back-
ground sound. When the next section is
spliced on, it also will have background,
opeu-mike sound on it, even when it is
music, without speech. Why? Background-
noise continuity, which you can see is a
cardinal point in my opinion. If the back-
ground sound suddenly stopped as the
musie began, you would instantly be aware
of it. But instend, it continnes, and then
I slowly fade it out, well after the music
is under way. Never a so-called *‘clip,’’
turning off the mike via a switeh. In this

{ fashion I am sure that you will never con-

sciously be aware of the background gound
at all though, us I say, it is actually quite
loud. Pure aural illusion, and it’s one of
the most valuable tricks in this Lusiness of
making a semi-amateur job sound profes-
sional.

I use the same techunique for all subse-

| quent joints. At the end of every section

of music I fade opent my microphone before

| the music ends, so that when I stop the

machine there will already be background
sound established, though you will not have
been aware of its gradual entrance. Then
when I pateh on the next piece of spoken
comment. the two hackgrounds merge
neatly and you will not notiee a thing—no
sudden appearance of background hiss or
linn or rnmble as my voice starts speaking.
It is all eamoutlaged for your ear, men-
tally, by the tuaet that it was already there
hefore you expected it, before the musie
came to an end. Sneak entrance.

Many a radio station I’ve listened to
could protit by a1 bit more of this sort of
technique. Too often they reach the end
of their musie (or an ad or plug)—and
only then, with a very audible clank, does
the studio mike open up by switeh, instantly
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calling attention to every trace of buck-
ground. It’s worth remembering that back-
ground sound—even hiss and hum—ecan be
an asset if treated carefully, because it
tends to give a sense of space and area,
to make you feel that you are ““in’’ some
room, not merely off in a disembodied elec-
tronie vacuum. Think again of the LP ree-
ords. Better by far to stay put inside a
rustling, noisy concert hall between pieces
of musie, than to be switched suddenly into
that soundless ionosphere for ten seconds
of interval, then, instantaneously just as
the musie beging, baek into the econcert
hadl with a thump,

The Vanishing Script

So much for a major, if simple, point
of technique. Before I stop this installment
I’d better untangle a few doubts I must
have stirred up as to the actual ¢‘writing’’
of this home-grown radio program. What
about the seript! When ig that worked up?
Directions to myself?

In my more conventional days of assist-
ant-produeed shows, first in the studio and
later on at home, I wrote out complete
seripts ahead of time, as anybody in his
senses wonld do. All the words for me to
speak, plus complete music cues for iy
assistant or assistants, Carbon copies for
all eoncerned.

When we used records (mostly 78°s,
then), I marked the exact grooves with «
marking peneil, and on the groove I indi-
cated the precise point where the musie
started. The seript itself gave the record
nnmber and side—**Columbia MM 369, 2,
Band 2 from .nd line, at “*X.”” And in
addition I usually put in musieal identiti-
cations—** First note of trumpet blast.’’
(Evon so, I never could avoid a long re-
hearsal where the actual musieal sound was
pointed out to the assistant, then more or
less memorized by him.)

RBut when I went solo, these directions
heeame notes to myself. Inevitably I began
to simplify theni. Somehow, I couldn’t get
oxeited over the idea of complete directions
for ‘‘posterity’’ or something. I remcm-
hered the cues perfectly well—why bother
to write ’em out. I soon got down to the
minimum, the reeord number and a couple
of words of rough identification. ‘‘EBach,
Pr § Fg D mi.”’

But already I had crossed a fatal bridge.
I had accepted the fact that my script was
no longer intelligible to anyone but mvselt.
It was no longer a seript. And with that,
I began to ease up all along. I ad libhed,
departing fromn the seript, adding words,
rewriting (so to speak) as I spoke.

I began to ad 1ib and then take down the
ad lih parts from the tape onto the type-
writer, just to have them ‘‘on the record.’’
Or I wrote them in, in pencil. Or just
wrote ‘¢ (Ad Lib here)’’, not hothering to
put the details. So, you see, it soon began
to be a question as to which was ‘‘the’’
show-—the seript or the aectual recorded
version, on tape.

There wasn’t mueh doubt, ns I eontinued
to work solo. No assistant, no necessity for
detailed directions and so no need fur a
detailed seript. My typing began to turn
into a set of rough notes, more or less comn-
plete, for the aectual show which existed
only in one form—the taped one. I kept the
written work mainly in order to know the
gist of what was on the tape without hav-
ing to play it over, and also in ease I
wanted to edit or correct or change it later
on, for repeat use. (This happens all the
time.) The script was merely a convenience,
strietly personal.

Now this was getting pretty unconven-
tional, if not downright revolutionary. Per-
haps I shouldn’t say it in print, but T’It
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depend on the Profession’s good will to let
ne eontinue to get away with it! People
write in to me and say they liked so-and-so
program—coukd they huave a copy of the
seript 3—assnming, like normal people, that
T had one. Well, I did, and de, mostly. But
obody eould make head or tail of it but
me. Illegible serawl. And if I were to copy
it out neatly, I still would have to go to
the tape itself to ‘‘correct’’ it, to get the
final, official version of the program itself,
1t’s on the record—Iliterally.

Needless to say, I keep all my tapes,
though there was a time when T blithely
erased them after they had been used. I'd
as soon burn up my entire seript pile—
gooner—as things now stand.

One final and even more drastic step eom-
pletes this de-seripting process. T started
this one a long while back. out of pure
laziness, but now I do it regularly.

I write the show as 1 record it, seetion
by section. Instead of timing each pieee,
I look at the tape reels and estimate how
far 1’ve gone, how mueh maore time I have
left. T write a paragraph, practice-read it.
then record it. I play it buck for eflect.
then write another. or add the munsic that
should follow. This goes on, piece hy piece.
w:etion by seetion, each one put together
on the typewriter, then read direetly into
the mike hefore the next one is done. No ed-
iting—vyet. I leave the patching-up proeess
until later, unless I happen to want to try
editing a stretch, to see whether it’s going
to work out right or not. If T know it will
work. I just leave it. and go on to the next
slice.

At about twenty three minutes into my

30 allotment, judging roughly by reel
size, I stop and take stoek. Bietter he round-
ing out an ending. T usually go back and
time with o stopwateh up to that point,

ipping the numerous hanks of tape that
are going to be taken ont, just to see where
I am. Then I do a tentative ending—try a
rliort piece of music for size. or take a long
one and edit out pieces of it. patehing them
together to fit the remaining time. Too
long? Tuke out a sentence, or a repeat in
the inusie, or try reading the last para-
graph again with a few less words.

And so T get pretty close to that fatal
28:30—the one rigid requirement that must
be met, within not very many seconds euch
way. (That's where I bump into my neigh-
bors on the air, after all.) And at this
point 1 go baek and begin the hook-up
rroeess. Editing.

Cough, Cough

My tape at this peint is really an odd
ereation. No more odd than an unedited
studio tape, of course, espeeinlly a musical
reeording—and indeed it is strangely like
that ultra-modern intevim-produet. An un-
elited symphony tape is made up of many
fragmentary ‘‘takes,’” unjoined, with mueh
e traneous clutter and clatter and noise
between takes. There is no ““seript’’ for a
symphony on tapes, only a set of detailed
directions, telling the elitor where to spliee,
what to keep, what to Jiseard. Those diree-
tions are not the recorded syvniphonie per-
formance itself, nor are they its seript.
st notes, directions.

(ORI T T i 1]

So it is with my uutinished howne tape.
Play it and you have most of the finished
job before vou, but the sections bump and
bang against each other and there are slices
of false beginnings, muttered comments
by myself (sometimes unprintable—*“.1nd
80, you scc, old Bach wuas reully not so
mathematical congh cough DAMN ! Stupid!
Clank Clank, Ah-11UM, (where was 1?7 . . .
Oh weah,) And so, old Bach, you see, was
REALLY not s0 mathematical. .
with the musical portions. Unedited, they
overlap, stop, repeat nonsensically, and
there are always fragments of erased com
mentary here and there that interrupt gro
tesquely for n seecond or so, like voices on
the radio when somebody’s hunting sta-
tions. All in all, a very strange sound for
those who haven't heard it. For me it just
means—more work to come.

And so, when the joints are joined, the
extraneous material cut out and heaped all
over the tioor and the table, when the time-
continuity is duly faked up and complete,
[ re-time. Tlow I hate that final step—
beeause it usually isn’t final. Somehow,
unaeeountably, my program is a minute
and three seconds too long. What hours
ean be erammed into a minute!

Sometimes it takes me two or three of
them to get rid of that extra bit. I go back
and play through the whole show, editing
out a word lere, a couple of them there,
removing a whole paragraph (atter being
sure that I’ll still seem to muke sense);
I check the music and, perhaps, take out
a slice from some piece, editing the jagged
ends together so they fit. (But it may take
a half hour to find a good place to do the
job.) Kaeh little exeision subtracts a few
more seconds uand, eventually, the total
timing is down to the required 28:30, or
therealouts.

Much as I hate to believe it, T must admit
that these agonizing prunings-to-fit do more
good than harin. They are equivalent to the
final revisions and blue-peneilings, on pa
per, that go into any writer’s preparation
of a work, or into a musieian’s composi
tion. Bnt instend of blue-penciling my
typed material, I blue-pencil my recorded
voiee. Thut’s tupe editing for yon.

o »

So muel for the general approach to the
home-grown tape program. Do it in bits
and pieces, feeling vour way as you go
just as mauy a semi-professional, free-
lance, doeumentary film maker operates.
Edit, edit, edit. Shape und mould the mate-
rial while the show is a-building, while
vou're reeording. Polish it up after record
mg, as well as on paper, heforehand.

Which leaves me where I had expeeted
to be at the end of this second installment,
out of space in which to go on to deserihe
a whole rart of little editing trieks that
have sort of worked themselves out as I’ve
gone alonyg. Some of them are nothing new
to any professional editor, some are merely
variants of standurd professional teeh-
nique. (But who ever gets around to letting
amateurs in on professional teehniques?
A few may be, as they sav, original with
me. P11 get to these in Part 111, in a forth-
commg issue.

CANADIAN SHOWS

The International Montreal Audio Show
Windsor Hotel, Montreal January 18-19-20, 1956
Toronto Audio Show
Prince George Hotel, Toronto february 1-2-3, 1956
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PRESS COMMENT

“Atlantic  (1obn M. Conty)

"“The AR-1W woofer gives the cleanest
bass response I ever have heard.”

AU[”U (Edward Tatnall Canby)

“...the highs impressed me immediately
as very lovely, smooth, unprepossessing, mu-
sical (for music) and unusually ratural. No
super-hi-fi screech and scratch... As to the
lows...I was no end impressed, from the
first time I ran my finger over a pickup stylus
and got that hearty. wall-shaking thump that
betokens real bottom bass to the time when
1 had played records and tapes on the speaker
for some months on end.”

“Natior  (B. H. Haggin)

.. .achieves the seemingly impossible; a
real and tlearly defined bass in a cabinet only
14 by 1134 by 25 inches 1n size.”

K] (J. M. Krech)

.reproduced the full range of bass,
even the pedal tones of the organ, cleanly
and spectacularly .. .shook the concrete re-
enforced floors of the Hotel New Yorker...”

The Saturdap Review ~ (R. s. Lanier)

... goes down into the low, low bass with
exemplary smoothness and low distortion. It
is startling to hear the fundamenals of low
organ notes come out, pure and undefiled,
from a box that is two feet long and about
a foot high.”

High Jidelity

(Roy Allison)

.a woofer that works exceptionally
well because of its small size, not in spite
of it . . . I have heard clean extended bass
like this only from enclosures that were at
least six or seven times its size.”

THE AUDIO LEAGUE REPORT
(Oct.,’55) Pleasantville, N. Y.

“Speaker systems that will develop much
less than 309% distortion at 30 cycles are
few and far beeween. Our standard reference
speaker system,® the best we've cver seen,

has about 59 distortion at 30 cycles.”
*The AR-1

The AR-1 specaker system, in mahogany
or birch, is $185. Suggested driving power,
at least 30 watts. Literature on request from
Dept. A.

ACOUSTIC RESEARCH, INC.
23 Mt. Auburn 5t., Cambridge 38, Mass.
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Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, Ya less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group, Remittance
to saccompany orders.
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ABOUT MUSIC
(from page 6)
the fiery young eonductor who three years

hefore directed the premidre of La Bohime.
At the first rehearsal, Caruso substituted

a falsetto for the high C at the elimax of |

““Che gelida manina.”’ ¢¢Toscanini,”’
writes T. R. Ybarra in his excellent biog.
raphy of Caruso, ‘‘asked him for a stronger
high C. Caruso nodded pleasantly. How-
ever, at the end of ‘Che gelida manina,’
there came no strong € from Caruso. ¢ How
about that stronger high note I asked you
for?’ inquired the conductor ominously.
And the tenor, in his current enslavement
to temperament, answered with a touch of
petulanee: ‘I don’t feel like singing it
just now.’ Toscanini bristled.”’

In four out of the five rehearsals ordered
by Toseanini, Caruso sang half-voice. Fi.
nally, Toscanini threatened to walk out.
This brought on several La Seala digni-
taries who managed to soothe the protago-
nists. But the battle ended in a draw. Car.
uso came down with a fever the next day
aud barely made it through the perform-
ance.

There are a number of conductors who
know how to cope with singers. One of these
is the redoubtable Sir Thomas Beecham.
A friend once heard an opera conducted
by Beecham at Covent Garden. When the
curtain fell on the last act, he went back-
stage to visit the eonductor in his dressing
room and told him how mueh he enjoyed
the performance, how magnificently the or-
chestra sounded, ete. ‘“As a matter of
fact,”’ he said, ‘‘you brought out details
in the instrumentation which I don’t be-
lieve I was ever aware of before tonight.
But I have one reservation, Sir Thomas.
Your men played so loud that I couldn’t
hear the singers on the stage.’’ Sir Thomas
stroked his goatee, his eyes twinkled, and
he said, ‘“That was my intention, old chap.
I drowned them out deliberately in the
interests of the public.’’

In Latin countries, the public seems
capable of taking cure of itself. Over-ripe
tomatoes are sold outside provincial Italian
opera houses for just such a purpose. Tem-
perament, it appears, can be on both sides
of the footlights.

For just §5 oun

the only natural sapphire
needle that is guaranteed for
full 6 months.

There's a long period of record
enjoyment ahead when you use this
natural sapphire needle from Duo-
tone's “Star” Line. A ncedle of such
microscopic perfection in both sap-
phire and stylus that we actwally
guarantee it for a full 6 months.

Note the guarantee certificate right
in the needle package. Fill it our,
post to the factory. Immediately che
guarantee is in effect. Relax and en-
joy at least a full 6 months of lux-
ury performances. Should anything
happen to your needle, we will re-
place it. All for §5. If your dealer
15 unable o supply you, write us
direct, giving dealer’s name.

Duotone's
Star Line Sapphire Needle
THE DUOTONE COMPANY

KEYPORT, N. J.
SUPPLIER AND MANUFACTURER

CIRCLE 52A

Ask about the
new CM 51
.shown here
[ lonly 412"
i high), ond the

UNKEN

INDISPUTABLY...
the world’s bhest
microphones

D

TELE MY,
Sole U.S. Importers FUN
AMERICPAN Dept. A <« & >
7 P’zx;k Ave. v

ELITE. INC.

New York 16, N. Y,

CIRCLE 528
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PATENTS '

(from page 2)

mplifiers ¥, and V', to the recording head.
", is connected as an oscillitor to furnish

ins through the output amplifier V.

In the PLAYBACK position, the head is
witched to the input of the amplifier and
he recording level control is climinated.
Sinee extra amplification is required on
laybaek, ¥, is now utilized as an ampli-

fier, and 17, feeds the speaker. The tuned
cireuit still appears to be across the grid
of 1", but the variable eapacitor has such
a low value that the tank has no effeet
at audio frequencies.

Copies of U. 8. Patents can be ohtained
for 25 cents cach from The Conunissioner
of Patents, Washington 25, D. C,

SPEAKER
M

WEAD |

|

AAAAA

=
o—J
-

gl

13
T
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Fig. 3

DISC RECORDING

(from page 19)

itely, however, while pre-emphasis does
exlend the lower limit of the dynamie
range by redueing surface noise and al-

wing softer signals to hecome aundible,

inereases treble groove excursions at
the same time, thus restricting the upper

mit of dynamie range that can be used
without distortion. It ecan be seen that
the decision as to the optimum charac-
teristies to use for reeording is not x
simple one.

Figure 4—8 shows over-recorded
grooves which have eut over onto each
other along side of normally ent grooves.

Modern Techniques for Increasing
Dynamic Range

Older records had a severely limited
dynamie range, Not too many years ago
reeorded orchestral erescendos were con-
s derably watered-down versions of the
original, and any really soft passages
would have heen wasted, as they would

AUDIO e JANUARY, 1956

have been drowned out by surfuace noise.

Modern records have inereased this
dynamie range, approaching that of the
original sound, by the use of several
techniques. First, the surface noise has
heen greatly reduced through the use of |
improved materials. This makes it pos-
sible for the recordist to cut soft musi-
cal passages at a very low level. It takes
a much smaller groove wiggle to over-
ride the inherent irregularities of the|
material of the groove wall itself. |

Second, there are methods for extend-
ing the upper limit of the d.vn:lmicI
range. One such method is to employ |
variable-pitch recording, that is, to in-|
crease the spacing between grooves auto- |
matically when a heavily recorded pas-
sage appears. Another method, called
quality-control, is to attenuate instan-
taneously the dangerous portions of the
signal which might create cutover or
high-frequency distortion. The use of

WWW. ameidsaanadioRhistery.com

0f this
you can be sure...

Were i no /J?ﬂ

Record
Changer
than the

RC-54
Automatic Intermiz
+ Supplied with pre-cut Mounting Board,

Power Card and Audio Cable,

+ Autamatically Infarmixes All Size

Records without Presefting.

+ Ropid, 7-second Chonge-over Cyeles
- .. and other culsthonding feafures,

You can SEE it at your Sound Dealer.

You can READ about it in our Folder.

Mail This Coupon Today

[ N N N N N N N N N §N N §N |
ROCKBAR CORPORATION, Dept. WA-1 l
215 East 37th St., New York 16, N. Y. |

Please send Literature describing the (
Collaro RC-54 Record Changer.

NAME
ADDRESS =

|
ary_ ZONE__STATE |
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COMPARE ON A SQOUARE

the superior transient
response of
Jim Lansing Signature

HOLYHINID JAVM

A

and rigld
for the ex-
ceptional transient response of Jim Lansing
Signature units.

Tight electrical coupilng results from high
flux density and close volce coil tolerances.
Rigid mechanical coupling is achieved by
use of a 4” volce coil with a 4~ dural
dust dome attached directiy to [t. Thus,
cone area between coll and suspension is
kept relatively small; compiiance between
coil and dome Is eliminated.

Structurally, when a 47 voice coil and
dome are used with a curvilinear cone,
a shallow piston assembly is made pos-
sible. This shallow form factor permits a
better distribution of highs than would a
deep cone,

of tight electri

impraved pick-ups and needles, making |
it possible to trace heavily recorded
wrooves more faithfully, also works to
inerease the allowable dynamte range.

Recording Equipment

The turntables, cutting heads. anmplify-
ing equipment aud tape machines (the
latter almost always make the initial re-
cording) used in recording wust be of
the highest guality, <o that a mininmum
af limitation is put on the capabilities of
the repradueing equipment, While a de-
tailed diseussion of recording equipment
is not apprapriate here, a typical pro-
fessional recording turntable and eutter
is tllustrated in Fig, 4—9. |

AUDIOCLINIC'S AM TUNER

Ladvertently omitted trom the question
amd answer department, © Andioelinie, "’ in
the December issne, the parts list for the
hi-ti AM tnner deseribed by Mr. Giovanelli
his been the subject of pumerous inguiries
from readers who wished to duplicate the

perforuuinee attribnted to the eireuit,
For the henetit of readers so inelined, ’
the sehematie is here repeated | together

with the heretofore missing parts list

Remember, only Jim Lansing
Speakers are made with §* voice coils.

James B. Lansing Sound, Inc.
urers of t

2439 Fletcher Drive,

Los Angeles 39, California

CIRCLE 54A

NEW!!!
VOLPAR PROFESSIONAL ARM

Extra low total mass—smaller stylus
work load—tracks with less than one
gram vertical stylus force—exclusive
micrometer style counterbalance—all
nylon bearing surfaces to reduce fric-
tion and resonances—-easy stylus in-
spection by simply lifting arm off base
—adjustable height—standard cart
ridge mountings satin  aluminum
finish—available in sizes listed below
less cartridge.

Maxi- 2nd
Pivot to Overall mum Harmonic
Needle Length Tracking Distortion

Error® Index**
I Inch 14 inch 2,14 L per inch
13 17 ERE] Rt
14 20 18"

Any Length $14.95
Direct from Manutacturer

Based on 12 Inch record
* The percentage of 2nd harmonic distor
tion, which is a function of arm design, is
directly proportional to the distortion index

Write today

VOLPAR

4404 West 22nd Street
Panama City, Florida

CIRCLE 548B
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|
u | 3
ANT M
|
oD c’les ko |
5 ) aCt
i . i
c2/] < :
C,. €, Two-gang variable capacitor, maxi- |
wum (‘:I]):l(‘“:lll(‘(‘ 360 le
CL O 3-30 gquf trinomers, usnally an inte-
sgeal part of C-C
% 30 uut, mica or eerinnie
C 02wt paper, 200-400 v,

« CGinmiek??  eapacitor  made Dy
twisting two picces of insulated
wire together. (See helow.)

D, IN34 germanium diode

L, L. Droadeast bawd sheg-tnned wontenna
coils,
I8 4.7 neg.
. is a eapacitor nuude by twisting two
picees of insnlated wire together. The

gauge of the wire and the thickness of the
insulation are not critieal, and there is no
conneetion hetween the two wires. The pair
shonkl be from 6 to 8 in, long as a start, 1f
C. is too large—the wires too leng—tuning
will he broad. Reduee the length a little at
a time, realigning CyC, and L,L, after
ozeh change in €, Compromise hetween se-
lectivity and output signal.

R RALE
1. Fxeell
. Goddanl,

Altee 8200 spenker
t condition. Delivery NJE. area.

R.I.D, #2, Torrington, Conn,

FAIRCITERD 240 u»ulm] unit and -
\\.lll .m||>ln|<'| Sl'_’.’n N, Leen, Tyannis, .\l.l\\

PROFESSIONAL RECORDER. British
transportable model. in two enrryving cuases,
with 3 heads, 3 motors, 10-watt playback and
dunl monitor systeur. eantifnlly buili, demon
strited only onee at Audio Fair. $875 or near
John Ould le - .)l‘l South Fifth Avenue,
. Y. MO 4-1375,

offer,
Monunt Vernon, N
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—CLASSIFIED—

- Rates: 10¢ per word per Insertion for moncommerclal
advertisements; 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts wil) be
allowed. Copy must be accompanled by remittance In
full, and must reach the New York offics by the
first of the month preceding the date of Isswe.

THE AUDIO EXCILANGE has the lavgesi
selection of new aaud fully guaranteed used
equipnent. og ol used oqul]mu-nl o1, Te-
quest, .\mllul ll.nlgv Daopt, .\]~ 159- 19 tHill-
sitle Av K N. . Ol 80445,
AU lil() EXCH \\(. ENCHANGES AU IFIU

20 0600 «Cov \l‘ Facrory-fresh FEaran

Teed BIP records, GO¢ 20¢ Tor
citalogue, MW SALES.
Diept. A 110X Winbern, ll(DII\IOII,

G-13 I<-|||n-||l lhu.ld I md l-‘.\l anlennas. All
seimless  alumimon., $1O5 ppd. Wholesale
\uppl\ Co., Lanenburg 10, Mass,

b

REDPAIRED
®

\||||n||n- ive
Ta Vesey St New York 7. N, \. BA 72080
Composition,  DSJ, FBM.
advertising layont and
matter in glish and foreign En-
Catherine Rein, 874 Broadway nt 181h
New York, GRamerey 7-H720,

VARITYDPING
paxte-np, ruled forms,

FTwo A

s, twao ¢ ror
Maonitor Awmplifier, S1
. rack mount, $850, T M, F
3 Laure]l St Baton Ronge,

Ydelman,
Phone

La.

2GROT.

Brund New  Pilot AF-S60
I‘mqlnld Cartridges and arms, Aso Williawm-
amplifier and Fapesonie
mal tape recorder, Write for
v Gottlieh, Carnegie Inst. of 'Fech-
Pittshurgh 13, 'a.

AM-FPM O Tuner,

nelegy,

ALK lll \\l EFT PACKARD ATDTO

OSCIL \T(ilt Moddel 2008, Like new in o
nal ston, $100, J. M. Fiehnan, M.D.
Laure llulon lwu;.o La

‘rofessional quality.
amplitier.
P. Lesher, 270 30

'5’:

spor

W nln- i
Heathery
requeney  response  recorder,
o, ZFFROwith asseciated
supply for Altee I iero
and other acons
and

\|>||.|l.|tn\
oseillator T powd
phone @ distortion analyzers
tie measuring (-qlnpmvnl Deseribe lllll\
state batiom ]um- Bo\ a1, AUDIC

18 \l\(- \ I\
condenser microphones,
T3 cacli 9 Fidgehill Road,

Sound’

Twi l.lllloll\ Telefunken 1747M
complete, guarvanteed.
Winchester, Mass,

cartridge, 15 RCA
$15. Walter Rob
I'laece, bos Angeles,

. e e
less n.ulrnl'
S, Gramercy

inson.
Calitorui:

TRADE port
amplifier for:

-|l>l<- l.lpl- IPRES
rack Magnecord |
I PTS

STO T -4a0 and
PEG-A D) or

(rack  Magn A and PSP to
lardize eqnipuent. Frank Oppitz, Central
ug Stdios, 93¢ Kansas Ave. Topekn,

ANTED : REL Precedent tuner and zood
fape recomler. Dr, George Wentz, 417 Co-
minehe, San Mareos, '1‘1-\'«1\-

AM tnner atplifier with I'w-

5 ‘.. $65; also Partridge CFR
. |u aon-ehin primary for Willinmson
ey Lanpher, Ji nesville Road, James

ner FM-

M

) Im()\ln ANT
lox CJI-2,

’II(\\\\ll 1 AUDIC
i .\'l-l\\' PILOT  APF-860 Tuner,  §13
phens 206ANA, 108 Garrard ]
PPedersen I'RT-1LC preamp, §f
1 ATUDIO,

Ill' ATHRIT Williamson .\Illp"ll<-l“ KI'T,
assembled, Maodel W M, $31.70. €L AL
Oakburst, Calilornia,

-
Turuer,

PARLOR PLAYER ]'I\.\'U The Rm'l Real
MceCoy, H-in. Pual-Track, 7ty ips. 25 pid.
Weir, 111 Catalpa St., Middletown, "
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PROFESSIONAL
DIRECTORY

CINEMA'S
TAPE AND FILM

0qausser

CLEAN ERASURE

OF MAGNETIC TAPE & FILM

TYPE 9205 DEGAUSSER

Noise & program eraswre. Use the best.
Cinema’s Bulk-Tank Type Degausser 9205.
Economically priced, Buy yours today.

e

Tasl Malrose Ave: Los Angales 86, Colif- WEbster 38308

EIH[HA EHEIHEEEPIHG_EI].

CIRCLE 55C

“Pastin ooty Siece 195G "

HOLLYWOOD ELECTRONICS

DISTRIBUTORS QOF HI-FI COMPONEINTS

BRELUE VAL

CIRCLE 55D

HIGH-FIDELITY HOUSE

Most complefe stock of Audio
components in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.

CIRCLE 55¢

the finest in Hi- Fi

featuring m%ﬂ."ﬂ

HIGH FIDELITY COMPONENTS

B20 W, Olympic Bwd. - LA 15, Calil. -
CIRCLE 55F

Ll !I]‘l

CANADA
High Fidelity Equipment
Cemplete Lines ¢ Complete Service

Hi-Fi Records — Components
and Accessories

LECTRO-DOICE
SOUND SYSTEMS

141 DUNDAS ST, WEST. TORONTO, CANADA.

CIRCLE 55C
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jmfudm, Noled

The Ampex Corporation is establishing
a hationwide network of authorized serv-
ice  representatives  for Ampex audic
cquipment under the direction of Hareld
Van Childs, mianager of the company's
Customer Service Fngineering departiment.
Nerviee  organizations  will  adjust  and
repair  Ampex sound  equipinent  at no
charge during the warranty period and
St competitive rates after the warranty
has expired. Rerviee representatives will
mitintain @ complete stock of replacement
Mt md will be trained at the Ampex
factory in Redwood City, calil

Hallicrafters Company \\'I]I soon he pur-
chased by TPenn-Texas Corporation, ac
cording  to William J. Tlaligan, Flalli-
crafters president. The baards of directors
of both companie have approved the
dgreement  tr sferring  assets, and  the
proposals wil e submitted for approval
to stockholders at spuecial mpenngs to he
cilled shortly, 1. D, Iberstein, chairman
of the hoard and president of Penn-Texas,
v= it is the intention to econtinue with
e present Hallicrafters nanagement,

Industry People...

Jimmy Carroll, Jr., is following in the
footsteps of his dad, Jimmy Carroll, Sr.,
siles engineer in the sound department of
York’s Harvey Ladio Company-—he's
alling a complete music system in one
Connecticut's most  lavish  mansions
. . . Bd Altshuler, formerly mitional sales
manager for DBerlant-Concertone, is the
new  consumer  products  sales  manager
for the marketing division of American
Ilectronies, Inc., Ln\ ,\nm s, nr \\hth
lant-Concertone i

Lynn Eaton, Vi ident of Nutional
I nmn'\n\' Ine, h been appointed  as-
s ant to the president | Personnel

signments  at Magnecord, Ince, find

Georg'e Gyan named product manager for
the tape recorder division, Michael G,
Seidl appointed product manager for all
MagnelMusic items, amd James 1. Steeld
nitmed Western regional  sales manager
of the MagneMusic division , ., Dr, 8. J.
Begun, internationally-known authority on
magnetic recording, has been appointed
dircetor of marketing for Clevite Corpora-
tion where he will supervise the firm's
pitent and rexearch departments,

Everythingin HI-Fl Sound Equipment

FEATBRING 1—AMPEX]

MAGNETIC RUCORDE®S

SANTA MONICA SOUND

GRanite 8-2834
12436 Santa Monica Blvd., West Los Angefes 25, Calif.

CIRCLE 55H

GIBSON GIRL TAPE SPLICERS

WORLD'S FINEST
TAPE RECORDER

CIRCLE 551

STEREOTAPE

a new line of pre-recorded tape
devoted entirely to
two channel stereo-binaural
write for free catalog
demonstration test tape $2.00 p.p.
STEREOTAPE
5607 melrose ave., hollywood, cal.

CIRCLE 55]

FIDELIVOX
RECORDED TAPES

THE L-D:N-G-F-5-F HOUR OF SOO0THING

CATHEDRAL ORGAN BACKGROUND MUSIC
::icrmsnmcl:
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Beeﬂiaven
part...what?

It is one thing o hear & few
kars of 3 sonata—it whats The
appelite of the coandisseur and
gwves him a forelaste of fulere
enjoyment, But to Besr halt of a
compdete symphony i3 seore than
disappainting,

Wel, you can play a recording from
end to end and yéa can'l hear ALL the
music unless your hi-fl eguipmant

includes a KELLY Ribben "iweeter
Thed, you can be swre that you've Besrd
EVERYTHING that's on ihe record
for miusic’s sake, sdd 8 KELLY
i Englarsd!

&0,
made

SPECIFICATIONS
® Friguency respomse
qﬂﬂﬂ-ﬂltﬂ]ﬂﬂ tps

= Horn loading—

10040 cps cuteff

= Dimensions—A81:" x
5" x 415"

| = Farce mass rati—
4 1 10° dymes gm.

59

chEglaln wilh
crassgver neiwark

Write for complete informatisn
n mﬂl I..I.\‘f UHF reproducer.

AT LEADING HI-FI MUSIC CENTERS

ERCONA CORPORATION

4 Elecdrunic Divislian)
551 Fifth Ave., Dept. A-1 New York, M. T.
CIRCLE 55A

Audiaphils
nak

IF YOU ARE MOVING

Please notify our Circulation Department
at least 5 weeks in advance. The Post
Office does not forward magazines sent
to wrong destinations unless you pay ad-
ditional postage, and we can NOT dupli-
cate copies sent to you once. To save
yourself, us, and the Post Otfice a head-
ache, won't you please cooperate? When
notifying us, please give your old address
and your new address.
Circulation Department
RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y.

MTI-M PRESTO SPLICER

note arailable for magnetic
L Maelar & Acetate Tapes

e A heat weld
® No Cement

e No adhesives
in seconds!

» Diagonal cut capable
) withetanding 8
pound pull

+ Juaudible with play
back amplifier gain at
mazimum

+ tixo splices lcader to
any base magnelic
tape without adhe
Nires

Literature and sample
splice on request!

PRESTOSEAL i

CORP.
Long fIsland City 1, WY,

¥ 67

171 33nd 51,
CIRCLE 558

55
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NOW uLTIMATE PERFECTION
IN TONE ARM PERFORMANCE

Ortho-sonic v/a

FRACHS COURM OF CEICIHAL BECORDING iTTid

VITAL ENGINEERING
PRINCIPLE SOLVED!

FLAWLESS REPRODUCTION  attained.
Stylus moves in straight line from edge to
center gs in original recording.
INSPIRED DESIGN: Increases record life
. tits smallest cabinet . . . plays all
size records . no scratching possible
. ali popular cartridges fit.
Never before in the history of Hi-Fi de-
velopment has the introduction of a
single component created such wide in-
terest, laboratory and editorial endorse-
ment.
Get ORTHO-SONIC V 4 with its 10 incom-
parable features which eclipse conventional
tone arms. ONLY $44.50

At Better Hi-Fi Dealers Everywhere
WRITE FOR ILLUSTRATED LITERATURE

ORTHO-S50NIC INSTRUMENTS

548 Mechonle Strest, New Roche
CIRCLE 56A

i
AI.I.IED’S

SPECIAL I00-PAGE

HI-FI CATALOG

Your guide

o an sasy
understanding
of Hi-Fl—plus the
world's largest
salaction of
Hi-Fi systems
and components

‘This leading 100-page hook shows you how
to select a Hi-Fi music system at lowest
cost. Tells you what to lnok for in each
unit; shows many handsome, practical in-
stallation ideas. Offers you the world’s
largest selection of complete systems and
individual units from which to make your
money-saving choice. To understand Hi-
Fi, to own the best for less, you'll want
this invaluable catalog. 1t's FREE—write
for your copy today

ALLIED RADIO
wentoal Hi-FL Caalin

ALLIED RADIO CORP., Dept. LL-16

100 N. Western Ave,, Chicago 80, III.
[ Send FREE High Fidelity Catalog

Name
Address.
City Zone State
CIRCLE 568
56

[ J
Acoustic Research, Inc, . acaaa Sl
Alied Radio Corporation . 56
American Elite, Inc. . .. c.o... 52
A M | Incorporated ...... ... Cover
Audak Co. ............ 5 ciie... 43
Audiogersh Corporation .............. 45

Bard Record Company, Inc
Bell Telephone Laboratorics
Berlant Concertone Qo
Bogen, David Company, Inc. ..........
Bozak, R. T. Sales Co. ............... 33
British Industries Corporation facing p. 1, 47

wa NG

Cabinart . ............ el 23
Cinema Engineering Co.
Classified Ads .
Collaro Record Changers . ............

Duotone Co., Inc. ..

Electro-Sonic Laboratories, Inc. 46
Electrosonic .................... 55
Electro Voice, Inc. Cover 4
Electro-Voice Sound Systems ce.... 55
Ercona Corporation .............. 48, 55
Fairchild Recording Equipment Co. . 35
Fenton Company . .. L... 44
Goodmans Industries, Ltd, . ... ... 49
Harman-Kardon. Inc. ............ ... 27
Harvey Radio Co., Inc. .. - 1
Heath Co. +.......ov.inininn ... 29
High-Fidelity House ...... 5B060a00 B
Hollywood Electronics ........ Baabaa Sk
Hudson Radic and Television Corp. .... 34
Hycor Co., Inc. .... . el 2
Kierulff Sound Corporation . 5
Kingdom Products, Ltd . . 8
Lansing, James B., Sound. Inc. R 5

Leonard Radio, Inc . P ) |
Marantz Company YT . 50
Mcintosh Laboratory, Inc. . 50000000 il
Mullard Overseas Ltd ..... . .9
Pickering & Company. Inc. . 1

Pilot Radio Corp. ............v.co.... 25
Presto Recording Corporanon TS
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Professional Directory . ... Qnaoa 58
Racon Electric Co., Inc. . 47
Radio Engineering Laboratories. Inc 3:
Rauland-Borg Corporation 5 4:
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Robins Industries Corp. 5 5000 B2
Santa Monica Sound ...... . 55
Scott, H. H., Inc. ....... 7
Shure Brothers, Inc S0
Stephens Manufacturing Corp. . 36
Stereotape ...... 800000 55
Tech-Master Corporation . 37
Tung Sol Electric, Inc. ... 4

United Catalog Publishers. Inc

Volpar
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ff@h/ 1956 EDITION -

the biggest . . . most authoritative

» ELECTRONIC
BUYING GUIDE

OFFICIAL REFERENCE SOURCE
Electronic supplies for re-
search and industry. Not just
listings—but complete descrip-
tions, specifications, illustra-
tions and prices.

DOLLAR-WISE PURCHASING
Over 100,000 items — 350
manufacturers in this industry-
wide MASTER catalog. Compare
specs and prices first — then
buy and save €

1456 List 37 80
pas As low al
® 100,000 items ® Complete descnpllons $2

Q) fror party,

* Spacnlncllnons—?nce

Yations © 350 mirs. e 8 x 1176 log. istiators

UNITED CATALOG PUBLISHERS, INC.
310 Latayette St., New York 13

CIRCLE 56C

MARCH OF DIMES

FIGHT
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the New

REK-O-KUT TURNTABLE ARM

Shown mounted on plate of Rondine Turntable

Among tsers of fine audio equipment, the name Rek-O-Kut
is synonymous with the finest ... and the simple
announcement of a new Rek-O-Kut development

carries the assurance of a superior product.

A reputation such as this is not easily come by. It re-
mains a constant challenge — and must be closely guarded.
No Rek-O-Kut product is therefore committed to market
unless and until it has first been exhaustively tested and
re-tested in the lab and in the field.

The new Rek-O-Kut Turntable Arm is presented with
just that confidence — that by its inherent design and
demonstrated performance, it will contribute immeasure-
ably to the quality of record reproduction.

The Model 120 is designed for all records up to 12
inches in diameter, and the 160 for records up two 16

inches. Interchangeable plug-in heads accommodate stand-
ard cartridges and both arms provide means for precise

adjustment of stylus pressure.

Regardless of the turntable you own, the addition of
a Rek-O-Kut arm will bring a welcome improvement in
performance — this because of better tracking, superior
damping and resultant lower distortion and record wear.
For those who seek the very ultimate, we earnestly recom-
mend that they consider both — a Rondine Turntable and
a companion Rek-O-Kut Arm. We will gladly provide

descriptive literature to aid in the making of a selection.

model 120 - 32695 * model 160 - $2995

See your bi-fi dealer or write to Dept. QA-1

REK-O-KUT COMPANY ¢ 3301 Queens 8ivd, L.1.C. 1, N.Y.
Makers of Fine Recording and Playback Equipment » Engineered for the Studio * Designed for the Home

IN CANADA: Atas Radio Corp, 5O Wingoid Avenue. Toronto 10. Ontario EXPORT: Morhan Exporting Corp.. 458 Broadway. New York 13, N, ¥,
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No dead spots No hot spots

Partial view of CDP installation at modern
Lincoln Fields Race Track, located
just south of Chicago at Crete, lllinois

COMPOUND
DIFFRACTION
PROJECTOR*

OFF AXIS and ON AXIS
Coverage is Clear, Penetrating, Uniform

- Outdoors or indoors, everyone can comfortably hear everything when

3 m; - you use the CDP. Listeners off the axis, where the majority of audiences
G are, do not have to strain to hear, while those on the axis are not
assaulted by blasts of sound. The CDP provides smooth peak-free wide-
range response, with 120° sound distribution at all frequencies up to

AR L 10,000 cps. Unit energy is far more eflicient—there’s no wasted power.
B You can do a better job with fewer units at less cost. CDP utilizes two
» coaxially mounted diffraction horns, working from both sides of a single
1 AL diaphragm, plus optical slit diffraction for smooth sound dispersion.
i ~ CDP delivers 2} octaves more musical range than comparative units,
1 \ Molded of glass fibers, CDP is weather-proof, blast-proof, splash-proof.
X Compare the CDP with any other unit in the environment in which it
. actually will be used —in the field or in an auditorium. Prove to yourself
Electro-Voice CDP Public Address Loud- o why it is so superior, why it is the best value ever!
speaker System was chosen for the 8,248 seat
North Side Gym, Elkhart, Indiana, one ¢f the ﬂ—.—;_ *Pat. D169,904 and Pat. Pend.
nation’s largest high school gyms. Cluster of
stacked CDP’s can be seen in photo taken \

during construction. \ g NO FINER CHOICE THAN

= ® o
Model 848 CDP. 25 watts, 16 ohms. Cons2rva- Send for COP Public V"

tively rated +5 db from 175 to 10,000 cps. Cross- Address Handbook

over at 1000 cps. Variable polar fatterns. Size: Bulletin No. 195.
10Y%; in, wide, 20%; in. high, 20 in. deep over-all. Gives complete and

List Price: $69.50 Net Price: $41.70 felpful information. ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN

Export: 13 East 40th St., New York 16, U.S.A. Cables: Arlab
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