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The Audio Fair Los Angeles won’t have any signs like this i N 1A
at the entrance, but the one in Tokyo did and attrarted 55.000 E ! Preamplifier-tone control units are becoming larger and more
visitors. See Audio Comes to. Japan, page 20; for AFLA, elaborate in the commercial field, as in the imagination of
page 30. S A many who long for infinite flexibility. But this design is aimed
: at these who want practical and complete controls without

complexity, performance without bulk. See page 20.

SOUND SYSTEM FOR MULTI-USE AUDITORIUM
THE MINIATURE PREAMPLIFIER

AUDIO COMES TO JAPAN

NEW APPROACH TO ELECTRICAL RESONANCE
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AMP

The AMPEX 600—The first

truly portable tape recorder capable of meeting the highest
professional demands. It is usable either as a portable

or in a custom installation —either verfical or

horizontal, If plays through an external amplifier and speaker.
The AMPEX 620—A portable

omplifier-speaker unit of comparable high qualify. 1t is furnished
in matched portable case, weighs 19 pounds and provides
remarkable high fidelity in a convenient size.

Prices: Ampex 600; unmounted $498; in portable case $545
Ampex 620 amplifier-speaker in portoble case $149.50

GO O

for perfectionists only

It's in a class completely by itself. For instance, the
Ampex 600 records 30 to 15,000 cycles at 7, in/sec.
Signal-to-noise ratio is over 55 db. Flutter and

wow is less than 0.25%. But what matters most is
what you hear. There is a monitoring switch on

the face of the Ampex 600. Turn it, and you can
compare what goes in and what comes out. You

will hear no difference. Fidelity is *'perfect’'—

and this is a portable machine that weighs less

than 28 pounds.

Though there is a wide selection of tape recorders that
can be bought for less, there are great numbers of
discerning high fidelity enthusiasts who will hear the
difference. And they will want an Ampex 600 and no other.

’ gﬁwe 28 wjmf Qje!mt’f O/}/Zenulﬁn,

IUO)‘[JJ[GHIOH-S I’IO[IHIS%, says:

“For years | have been seeking a portable recorder to
use in practice and rehearsal. In the new Ampex
600, | finally found what I've been looking for—a
unit which reproduces music with complete fidelity.
Even on tour | practice with Ampex."'

1
Che CJz:gnafure ofcgzu'ﬁaeﬁon in (tnﬁe Recorders

For complete specifications, wrile today to Dept. B-1886

Distribulors in principol cities (see your local

telephone directory under *'Recording Equipment")

AMPEX CORPORATION ¢ 934 CHARTER ST. « REDWOOD CITY, CALIFORNIA

WWW.-akkerieanRiadiahietory com
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Get New FREE
PUBLIC
ADDRESS
HANDBOOK

Valuable Facts
Help You Install
Better PA Systems

For the first time, such helpful
information ina compact Handbook!

@ Shows how to make sound surveys
and recommendations—with factory
and arena examples.

® Discusses public address require-
ments in audltoriums, stadivms, large
rooms, etc.

® Explains operational factors of impor-
tance in public address loudspeaker
systems for all types of applications,
indoors and outdoors.

® Explains three major points to con-
sider In public address loudspeaker
projeclors.

® Telis what the CDP Compound Dif-
fraction Projector*® is—what it does—
and how it provides a PA speaker
system of much greater range, effi-
clency and dispersion.

® Inciudes Illustrations, dlagrams,
charts, formulas, engineering data,
technical & archilectural specifications.
*Daslgn Patent 169,904
Additional Pateat Pend.
Send for your FREE copy now
or see your E-V Dislribulor

Eleélho Yoree

[ m e —— — e

: ELECTRO-VOICE, INC. « BUCHANAN, MICH.

|  Without obligation, send me FREE copy

Il of the CDP Public Address Handbook.
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Miniaturization
Engineers

‘___.._._____.__._____._____-

FOR

RESEARCH,
DEVELOPMENT

AND

APPLICATION

OF
SUBMINIATURIZATION
TECHNIQUES

Significant advancements in

the ields of guided missiles, airborme
electronic systesns and commercial
electronic computers are

requiring further applications of
miniaturization mdmiqm’s in the
Hughes Advanced Electronics
Laboratory. Positionis are open_for
engineers qualified in this work.

‘_d____.__________________,_,_H_______

AREAS OF WORK

Techniques involved deal with
printed and etched circuics, en-
capsulation, plastics, metallurgy,
dip-soldering, spot- wcldmg,
electrochemistry and materials.
DLVLIOanCnt aCthLICS arc con-
cerned with plug-in units, auto-
asscmbly techniques, potted
units, new wiring methods, elec-
tromechanical devices, hardware
and production cgchmqucb
These techniques are used to
achieve compactness, reliabilicy,
ease of manufacuure, service-
ability and interchangeability.

How to apply:

)
|
I
I
|
I
|
|
I'
I

Write today, giving details of
qualifications and experience.
Assurance is required that
relocation of the applicant
will not cause disruprion of
an urgent military project.

[_ _________________
Sﬂeﬂl‘j_ﬁf rxrd Euguuermg Sm
I
C - AUgnes
I
i
i RESEARCH
{ AND DEVELOPMENT
: LABORATORIES
I
=

Culver City,
Los Angeles County,
California

AUDIO PATENTS

ERE IS A VOLUME COMPRESSOR or limiter
H (depending on the effective gain of

the control tube) which we present
because of its simplicity rather than any
startling new concepts. The inventors,
Kenneth H. Doriot and George F. Mec-
Glumphy of Penn Township, Pa., state
that it combines the instant action of a
clipper without a clipper's distortion and
the constant regulating action of an a.g.c.
system. The Patent Office, however, allowed
only one claim covering the a.g.c. part.
The clipping action, which takes place in
the second stage quite independently of the
a.g.c. does contribute some distortion and
might well be left out by those using this
circuit for good-quality recording. The num-
ber of the patent is 2,695 338.

The circnit appears in Fig. 1. Ignoring
R, and Vs with its associated components.
except to note that a d.c. grid-leak path
to ground is provided through R;, the back-
resistance ot RECT, and Rs, I/, and I/; make
a standard-looking two-stage amplifier, in
which ¥y is a variable-mu pentode. Bias
for F/; is obtained at the cathode from a
voltage divider R:-f2; across the B-supply.
with C, for bypassing. This keeps cathode
bias voltage constant and makes the net
bias, and thus gain of the stage, dependent
on a negative d.c. applied, as discussed be-
low, to the grid. For the same reason screen
voltage is obtained from a divider R:-R:
across the B-supply, with (: as bypass.

The input signal goes not only to the
grid of I/, through d.c. blocking capacitor
(s, but also to the grid of I7:, the control
tube, through blocking capacitor C;, with
R: as the I, egrid leak. When a signal
appears at the inpat, it is amplified by Vs,
whose plate is connected through blocking
capacitor C: to its own internal diode and
the audio is thus rectified, appearing across
f; as a pulsating negative voltage with
255 W, 84th

* Audio Cansultant, St.,

New York 24, N. V.

RICHARD H. DORF*

respect to ground. This negative voltage
passes through RECT, a copper oxide or other
kind of dry rectifier, in the forward direc-
tion and charges up Cs negatively with
respect to ground. The negative charge on
C: is applied, of course, to the grid of I,
and reduces its gain by an amount propor-
tional to the charge and thus to the ampli-
tide of the incoming signal. This comprises
gain-limiting action.

The value of C; in relation to that of the
forward resistence of RECT comprises a
time constant which is quite short, but must
be egual to at least one cycle of the lowest
frequency to be passed through the system
so that the amplifier gain does not follow
the audio waveshapes. This is standard in
situations of this kind. At all frequencies
above the lowest, therefore, one or more
cycles of audio will pass through before
the amplifier gain is reduced, which is also
standard for a.g.c. circuits for obvious
reasons.

The circuit should not recover instantly
after a high-amplitude signal because, espe-
cially with speech, the next word or syllable
might also be of high amplitude and this
rapid and continual change in gain would
be unpleasant. This is taken care of here
by the fact that the back-resistance of the
rectifier 1s enormously larger than the for-
ward resistance. Therefore, while C,
charges quickly, with C: chosen for mini-
mum usable charging time, it discharges
through the reEcr back resistance smoothly
and slowly. Thus the next syllable or word
will normally come while the gain is still
reduced and the desired effect is obtained.

This a.g.c. action is perhaps somewhat
better than most in that response to an
overloading peak can be theoretically as
fast as, say. 1/16 of a second, assuming
the low-frequency audio limit to be 16 cps.
while the recovery time is very much slower
and smooth enough not to cause system
noise to give the game away by fluctuating
in level obviously.

c3
It
o A
INPUT J
o7 2R
L - OUTPUT
R4 ==
REGT‘.L__L 28 ¢l 3
catn| 1% T *
G4
It
1t
2 2
R? R22Z ShN et
S 4
L L © B+ 250V

Fig. 1
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Since 1935

the Garrard has been

sold and serviced

throughout the United States,

It is recognized every where
for superior

performance, ruggedness
and reliability.

“RIGHTS” and “WRONGS"

of record changer design
(important in proteeting your récards),

RIGHT: W

Garrard Precision Pusher Platform . ..
the only record changlng device that (nsuras
positive, gentla handiing of secords with standard
center holes.

WRONE:

“Overhead Bridges" (as o ordinary changers)
v« « which may da I
awl;‘en:a : tl:ay mage or dislodga records

RIGHT:

Garrard removable and interchangeahle
spindles . . . gasily Inserted; accommodate all
records, all slzes, as they were made to be
played; pull out instantly to facllitate removal of
records from turntable.

WRONG:

Fixed Spindles (as on ordinary changers) . . .
which require ripping records upwards ower
metallic spindie projections after laying.

Other Barrard features include: & pole metor
—no rumble, no Induced hum = heavy drive shaft
—N0 wows, no waves = weighted turntable—
flywheal action, constant speed « muting switch
—silence betwaen records « silent antomatic
stop—shuts off after last record; no disturbing
“'plop"”. = pasy stylus weight adjustment—pro-
tects long-playing records « balanced-mounted
tone arm—true tan?ent tracking « universal shall
—fits all popular high fidelity cartridges

ger

=4 g WRITE FOR A COPY OF Ve
“SOUND CRAFTSMANSHIP"

Mail coupon today for a complimentery
copy of "'Sound Craftsmanship’ 18
pages illustroting and descclbing all
products of the British Industries Group.

BRITISH INDUSTRIES CORP., Dept. A-2
164 Duane Street
New York 13, N. Y.

R-J LOUDSPEAKER ENCLOSURES—''Moximum Bass—Minimum Spoze’® Hearing ¢ | Please send “‘Sound Craftsmanship’’ {02
iz believingl R-J Speaker Enclosures have established on entirely naw trend In auvdio = IR o A |

WHARFEDALE LOUDSPEAKERS...desianed and built under the personal super-
vision of G. A. Briggs...world renowned authority on sound. Wharfeaale Lloudspaakers
offer the unique canstruclion fealure of cloth suspension—a falt buffer betwaen speaker
frama and tone—and <ot chassis.

LEAK TL/10 —High fidelity AMPLIFIER complete with '‘Paint One'" REMOYE CON.
TROL PRE-AMPLIFIER. Most aconomical omplifier combinotion ever built by Leak.
Harmonic distortion only one fanth of one percent. Intures flawless raproduction.
EXCLUSIVE FEATURE! Convenient tape racorder jacks (input and output) on front ponel
for Instantoneous usel

design with thrilling pertarmance from any loudspeaker. Bookshelf ond Floor Modals, Name___

YHE R-J WHARFEDALE. . . First ond only complete R-J unill Two grect productg— £,

the R-J single shelf ENCLOSURE ond a spacial WHARFEDALE SPEAKER hove bean Addre —'—‘
brdhcmt!y maltched in this ... the definitive combination among compoct highe City Zone Siate.

performance speoker:,
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WHY A PROFESSIONAL STUDIO MIBRI]PH(]NE
FOR HOME RECORDING?

@D concerrune 333

Tested and approved by
DOWN BEAT'S Hiti Buyers Aid (Oct. 20, 1934)

CONCERT-LINE 333"

For treasured recordings in your home you
always can depend on this Shure Concert-
Line Studio Microphone. It is highly rec-
ommended for the most discriminaling
users who insist on the finest equipment
—because they know that for professional
results a professional microphone must
be used.

The Concert-Line “333" is a slender,
rugged truly hig'h fidelity microphone.

noise prckup by 73? This means that the -
distracting background noises you so fre-
quently encounter when using conventional
microphones for home recording are almost
completely eliminated.

The “333" has a smooth, extended frequency response
of 30-15,000 c.p.s., plus or minus 2%, db—perfect for

vocal or instrumental, solo or group recordings. It is equipped with a voice-
music switch for added flexibility in achieving the finest recordings.

Write for the informative Catalog 33, which gives complete descriptive
literature on the Model “333”—or see your Shure Distributor.

@D T Ofot i Dty

Sales Division, Shure Brothers, Inc., 225 W, Huron Street, Chicago 10, 111,

Anyone who builds the device may want
to be able to control the degree of a.g.c.
and this is simply done by converting R,
to a potentiometer with the Vs grid con-
nected to the pot arm. As to time constants,
the value of C; should govern attack almost
entirely since the forward resistance of
a rectifier is negligible, Decay of the a.g.c.
voltage could be hastened by placing a
suitable resistor across Ce or perhaps across
the rectifier. R; must, of course, be kept
high since it isolates Cs from the }//; grid
and prevents it from acting as a low-pass
filter, C; can be removed, incidentally, if
the input signal contains no d.c. And except
for the following clipper stage, F/; can
have a resistance-coupled output circuit.

Vs, which need be used only where even
a very short overmodulation peak might
destroy equipment or relations with the
FCC, is a clipper stage which operates as
such only during the short period required
for Cs to charge up and reduce the gain
of Vi The clipping creates distortion, of
course, but it happens for such brief periods
that the inventors claim its effect is negli-
gible.

The V. stage looks like an ordinary
push-pull arrangement, except for Ks and
R,, but is biased so that it operates near
the knee of its saturation curve. This means
that the increase of plate current in each
triode is not proportional to the increase
in positive grid voltage. In addition, the
stage will absolutely clip off the tops of
any wave whose peak amplitude is more
than 10 per cent greater than the average
amplitude and additional positive grid volt-
age above a certain point will produce no
increase in plate current, presumably due
to a negative voltage drop across Rs or R,
caused by grid current. All this, we assume,
takes place near maximum desired ampli-
tude, the stage operating linearly at normal
levels.

The usual user will employ only the F;
and V. portions of the system, using resis-
tive output for V; and feeding signal from
here to whatever the next voltage-amplifier
stage would normally be. We would like
to give you values of K and C and exact
tube types for the circuit, but the inventors
didn’t give them and we haven't done the
necessary design work. They should not
be hard to arrive at, however, with a little
intelligent experimentation.

You may have a copy of this or any other
U. S. patent for 25 cents from The Com-
missioner of Patents, Washington 25, D.C.

LTS

GO WEST
AUDIO FAIR—L. A.

February
10-11-12-13

Alexandria Hotel
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is the perfected
“long-playing”

magnetic
tape, bringing
you 509 extra play-
ing time with no compromise in
strength or recording quality.

One reel of “Plus-50" is equal in re-
cording or playback time to 114 reels
of standard tape. More listening per
reel . . . less time changing reels. Best
of all, Soundcraft “Plus-50" actually
costs less per foor than quality acetate-
base tapes!

The secret of “Plus-50" lies in its ex-
tra thin “Mylar” base (1 mil as com-
pared to 1.5 mils in acetate tapes).
“Mylar,” DuPont's Polyester Film, con-

AUDIO e FEBRUARY, 1955

RELVES SOUNDCRAFT ¢y
. ORP
IETAL g 1y e :Q'IATlON

tains no plasticizer. It will not cup or
curl. Elongation and shrinkage from
heat, cold and humidity are barely meas-
urable. And it's far stronger than the
thicker acetate . . . one third as strong
as steel!

There has been no compromise in the
development of “Plus-50"—a big ad-
vantage for you! The oxide coating is
constant, full-depth— to maintain cor-
rect frequency response, output level,
and bias characteristics. No machine ad-
justments are necded. “‘Plus-50" can be
interspliced with other fine auality tapes
without level change.

See your Soundcraft Dealer for
“Plus-50"" as well as these other famous
Soundcraft Magnetic Recording Tapes:

sounccaart PLUS 50 ras

Soundcraft Recording Tape (in the box
with The Red Diamond) the all-purpose
“Standard of the Industry.”
Soundcraft Professional Tape (in the
box with The Blue Diamond) for radio,
TV and recording studios. Splice-free up
to 2400 feet. Standard or professional hubs.
Soundcraft LiIFETime® Tape (in the box
with The Yellow Diamond) for priceless
recordings. DuPont “Mylar” base. For
rigorous use . . . perfect program timing.
Store it anywhere virtually forever.
Soundcraft Tapes are the world’s fin-
est—and yet they cost no more.

FOR EVERY SOUND REASON

REEVES SUUMFT CORP.

10 East 52nd St., New York 22, N.Y,
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MAKE
YOUR HIGH

own LITTIA

RECORDS

with the REK-O0-KUT

Challenger

DISK RECORDER AND

Po RTAB I—E PLAYBACK PHONOGRAPH

The outstanding advantages of a disc recording is that
it is permanent and it can be played back on any phono-
graph. Because of this, most tape recordings ultimately
end up on discs.

If you would like to add your favorite tape recordings to
your regular record library, it is a simple procedure to
cut your own high quality record discs with 2 Rek-O-Kurt
Challenger. And you can also make direct recordings on
disc—'live’ or ‘off-the-air’—at 3314, 45 or 78 tpm. And
when the discs are finished, you can play them back im-
mediately on the Challenger or on your own high fidelity
music system.

The Challenger is the only portable recorder that em-
ploys a professional overhead cutting lathe with inter-
changeable lead-screws, and a turntable
driven bya hysteresis synchronous motor.
The playback amplifier has a frequency
response from 20 to 20,000 cycles
== 1 db with independent bass and treble
controls. A wide-range 10-inch speaker
is mounted in the derachable cover. The
playback arm is equipped with a dual
sapphire magnetic pickup.

REK-o-kuTt Challenger
for 3314 and 78 rpm—with Standard
Groove Leadscrew . . . . $459.95

45 rpm Accessory Idler . . 8.00

For complete description, write Defit. AB-1
REK-O-KUT COMPANY

MAKERS OF THE FAMOUS Romndine TURNTABLES
38-01 Queens Boulevard, Long Island City 1, N. Y.

NEW LITERATURE

e Allied Radio Corporation, 100 N. Wesl-
ern Ave. Chicago 8§0, Ill., is offering free
of charge an interesting two-color booklet
which explains high-fidelity reproduction
of voice and music. The attractively-illus-
trated booklet is titled "This is High Fi-
delity.” It explains in non-techmieal lan-
guage the functions of the basic units
which are used in home music systems.
The booklet also discusses what percent-
age of the hi-fi dollar should be devoted to
each component, and includes tips on how
to save mohey for the budget-minded. A
Separate section shows ways of moderniz-
ing existing equipment.

& Aoro Products Company, 369 Shurs
Lane, Philadelphia, Pa., covers the com-
plete line of Acrosound Ultra-Linear
transformers in a new 16-page booklet
available on request. Along with a thor-
ough description of each item, the hooklet
is replete with schematics which show
various Acrosound transformers used in
many types of amplifier circuits.

e Centralab Division of Globe-Union, Ine.,
900 E. Keefe Ave,, Milwaukee 1, Wis., has
available for service engineers, amateurs
and experimenters a thoroughly revised
16-page catalog containing technical data
and illustrations of the company's five
stock lines of controls and electronic com-
ponents. Among the items listed are
Fastatch dual controls, Snap-Tite con-
trols, and various types of switches and
capacitors. Request for free copy of
Catalog No. 29 should be addressed to
Dept. A-82.

® Carter Motor Co., 2648 N, Maplewood
Ave., Chicago 47, Ill, in its latest dyna-
motor catylog No. 1565 presenty 28 attrac-
tively illustrated pages which provide both
electrical and mechanical specifications of
all Carter produets. Cataloged for the first
time I8 the improved Carter Change-A-
Volt dynamotor, by which it is possible to
use present 6-volt niobile radio equipment
in the new cars with 12-volt electrical sys-
tems without rewiring or tube replacement.
Requests should be directed to Dept. 10.

o Altec XLansing Corporation, 9356 Santa
Monica Blvd., Beverly Hills, Calif., is now
releasing its new catalog titled “Jobber
Sound Products.” This catalog gives coni-
plete data on elght different Altec micro-
phones including the special scienlific con-
denser microphones for the measurement
of high-intensity sounds and Lthe newly-
developed heart microphone for cardiovas-
cular research. Amplifiers, speakers, horns,
cabinets and 70-volt transformers are also
ineluded. Copy may be obtained from the
company or from its authorized jobbers
and dealers,

® BE-Z Way Templates, 2242 S. Colby Ave,,
Los Angeles 64, Calif., has available liter-
ature on templates for electronic engi-
neers, draftsmen, and designers. Among
items covered are vinyl plastic templates
for layout of wvacuum-tube sockets, ca-
pacitor twist-lock bases, rotary-selectar
switches, and vacunm-tube outlines., In-
quiries should be directed to the attention
of Richard D. Blayney.

e Trio ILaboratories, Ino. 3293 Seaford
Ave., Wantagh, N. Y., will mail to inter-
ested parties a series of four Engineering
Bulletins which desecribe the company's
line of miniature panel-mounting vacuum-
tube voltmeters, auxiliary power supplies,
and the technique of obtaining automatic
scale selection in test equipment design.
The gheet covering the VTVAM is of great
interest to users of portable equipment,
designers of airborne devices, and manu-
facturers of complex test instruments.

¢ Beckman Instruments, Ine., 220 Pasa-
dena Ave., South Pasadena, Calif., has is-
sued a 4-page illustrated bulletin deserib-
ing d.c. and a.c. expanded-scale panel volt-
meters which are now available from the
company's Arga Division. Tables are
given for base voltages, spans, and ac-
curacy. In all of these meters only the
range of interest is included on the scale;
the remainder of the scale has been dis-
carded for greater expansion and conse-
quent ease of reading.

AUDIO e FEBRUARY, 1955
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“Praise...owes its value only
LO 1Ls SC&TCity o —Samuel Johnson

.G
McPROUD

Editor of

Audio Magazine

“From the standpoint of economy
alone, the diamond stylus will

give many more\hours of high-quality
reproduction per dollar than any

other. Aside from that, however,

| the possibility of damage from a
worn stylus is reduced considerably,
and I will not use any pickup

for more than an hour or so unless

it has a diamond stylus.”

: WORID'S LARGEST
¢ MANUFACTURERS
: OF DIAMOND sSTYLI

.
.
-
.
.
.
-
-

PLAY DIAMOND

Ask your dealer or serviceman for a BRAND NAME DIAMOND
Record-Needle Care Folders: Dept.U-2, 62 St. Mary Street, Yonkers, N. Y.
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BE YOUR OWN
AUDIO ENGINEER

MODEL B8O
MODEL 8112
. MODEL 8115
Model BO hos lift lid, remevable panels.
EQUIPMENT Bass mﬁoxd|:r‘mdl Ilorlli'sgr?/ls’; xpzegkf“
varal( mensions 4 £
CABINET | 15 D. M80 toner saciion, ' Inside: 20'H
21%,"W, 154D, M8112, M8115 bafe
volume: & cubic feel. 47 white pine
; 80 i bi ki 27.0
SPEAKER 8112 ::mpme":la ::' :dl $IB 0:
* spsaker cabinat .
CABINET 8115 15 specker cobinat kit 18.00

K T

T S

ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER!

FEATURING
THE KLIPSCH-DESIGNED

DIRECY RADIATION OF HIGHS
BACK RADIATION OF LOWS

MODEL K-12
MODEL K-15

K. 12 34.00
K. 15 42.00

o

ready-to-finish birch

All Kkits precision-cut fo size, baffies pre-cut 451'

12 ar 15’ speakers, Kits Include Saran plastic
acousticloth, glve, sandpaper, plastic wood, hard-
wara, uuornbly instructions and finishing instroe
tions. Write for completa catalogs and nearest
Cabinart kit dealer.

r
Model 61, Model 63
corner horn

KITFORMS BY KB CABINART

S
M KITS

4

REBEL enclosure development entails a
cavity and slot port, to form a resonant
chamber, and a horn coupled to the
slot. The slot is loaded by the horn; the
proportioning of slot, cavity and horn
provide bass response below 100 cy-
cles which corresponds in efficiency
to the front-of-cone direct radiator re-
sponse above this critical 100-cycle
point. There are itwo ways one might
consider the function of this horn. One
is a bass reflex with a horn acting as
a resistive load on the port. System
resonances are damped by useful
radiation resistance while the horn
does not cost anything. It is already
formed by the room corner. Again, if
a full horn were added below the
100-cycle point bass response would
be boomy and unnatural. But, in the
Rebel enclosures, the cavity-port com-
bination acts as an dacoustic low pass
filter. And its design is such that low-
end response will compare with re-
sponse higher in the sound scale.

12" speaker — $19.95
15” speaker — $23.95

all prices slightly higher west ond south

¢ Trade Mark

75 North 1lth Street
Brooklyn, N. Y.

LETTERS

Apology
Sir:
Mr. Neaman, senior attorney for the

Columbia Broadcasting System, has called
our attention to certain comments appearing
in our article published in the August, 1954,
issue of Aupro. The article has evidently
been the cause of an unfortunate misunder-
standing.

Mr. Neaman’s criticisms were especially
directed to the use of the word “sorcery,”
and he has applied to that word a very
literal dictionary connotation. It is be-
lieved, however, that the word, as it appears
in context, does not convey to the reader
such a meaning. Actually, the word was
used in a colloquial sense to indicate the
complexities inherent in listener tests
generally. Certainly, it was not intended
to be considered as a personal reproach
to either Mr. Chinn or Mr. Eisenberg,
nor to convey the meanings attributed to
it by Mr. Neaman.

We are, as is the profession generally,
well aware of the significant contributions
and advancements to science which each
of them has made and would not, inten-
tionally or otherwise, do anything which
might impugn their fine reputations. In
view of the respect we have for their
ability and competency, we unhesitatingly
wish to and do offer our profound apologies
for any misunderstandings which may have
been caused by the article,

JaMmeEs CUNNINGHAM,

National Broadcasting Company, Inc..

Merchandise Mart,
Chicago 54, IIL

RoBERT OAKES JORDAN

Robert Oakes Jordan & Associates,

929 Marion Avenue,

Highland Park, Iil.

Future Article Requests

SIr:

I have two suggestions for future arti-
cles which strike a note of keen interest
for me, and possibly, I believe, for many
others of your readers. They are:

1. The question of the effect of cross-
over networks on the damping factor of
amplifiers. To date this has not been ex-
plained clearly, although Wentworth (Dec.
1952) stated that even the popular cross-
over network employing two capacitors
and two inductances was very poor from
the standpoint of damping. Wentworth
recommended taking {feedback voltage
after, rather than before, the crossover
network, although the calculation of feed-
back was not too well explained.

In view of all the current interest in
current feedback, I should like to see an
article specifically discussing the best way
to apply feedback when speaker crossover
networks are used.

2. For the benefit of this particular apart-
ment dweller and the multitude of other of
your subscribers who face an adamant
anti-9-cubic-foot-enclosure wife, please test
and report on the small cabinet and novel
speaker design described by Villchur (Oct.
1954), TIs this really the answer to big
clean bass in small space?

(Continued on page 65)

AUDIO e FEBRUARY, 955


www.americanradiohistory.com

o

the new ALTEC A-440A preamplifier
and the A-340A amplifier!

Here are Altec's latest developments in high fidelity control and amplification. Now you

can have home music system components with the same conservative design and ratings
found in the thousands of Altec Lansing control consoles and amplifiers in use in broadcast
and recording studios throughout the world. Although specifically designed for home use,
these units are truly professional in concept, design, construction and flexibility. They offer
more and finer control than any other home units available. A striking feature of design is
the door of the A-440A preamplifier. With the door closed, the unit is inconspicuous and
only the all important on-off volume control is exposed. With the door open, the unit presents
controls to gratify the most particular. If you want the finest you want the new

Altec A-440A and A-340A.

The A-440A: five inputs with individual level The A-340A: 35 watts at 0.5% distor-
controls « smartly designed hardwood cabinet « 25 tion » =% db 5 to 100,000 cycles « 66.5 db
record playback characteristics » loudness-volume gain « 200,000 ohm input = adjustable out-
selection « full range separate bass and treble con- put impedance « power tubes with 100 watt
trols « tape recording output from any input « tape capacity « simple circuitry » exceptional
playback monitoring while recording « self-contained stability (no tube selection or balancing
power supply » d.c. heater supply « low noise tubes. needed) ¢ gain control.

Altec Fidelity is HIGHEST Fidelity

Dept. 2-A
® 9356 Santa Monica Blvd., Beverly Hills, Calif.

LANSING CORFORATION 161 Sixth Avenue, New York 13, N.Y.

S¢e your ALTEC HIGH FIDELITY
DEALER now for complete

detalils or write Department 2-A
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For the Finest in

MUSICAL
QUALITY

CHROMATIC Hi-Q

World-famous CHRO- —
MATIC performance. =
Higher output overrides in-
terference. (See
Canby, p. 86, Oct.)
This magnetic unit
plays all speed
records. In ef-
fect, two cart-
ridges, one dia-
mond and one
sapphire. Of
course, both re-
placeable —AT HOME.

Net $41.70

COMPASS-PIVOTED ARM

Most efficient arm—barring none. NO
SPRINGS, no fatigue. New adapter makes
Audax Compass-Pivoted arms useable
with most cartridges. Adapter is of all
metal construction.

12 arm
et $13.80

Adapter
Net 8 4.80

STYLUS-BALANCE

75% of cartridges in use operate with in-
correct stylus-pressure. This means record
destruction. Stroboscope-like, STYLUS-
BALANCE indicates correctness or incor-
rectness of stylus-pressure. Works with
any cartridge, any arm. All metal con-
struction. Net 84.80

Write for literature and FREE copy
‘of ELECTRONIC PHONO FACTS.

AUDAK COMPANY
500 Fifth Ave. Dept. A New York 36

Audio-Electronic apparatus over 25 years

10
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HAROLD LAWRENCE*

The Measure of Wilhelm Furtwangler

The late Wilhelm Furtwangler

HEN THE SPECIAL. BULLETIN broke
Wimo WOQXR’s regular mid-morning
concert on Tuesday, November 30th,
with the announcement of the death in
Baden-Baden, Germany, of Wilhelm Furt-
wangler, a shiver must have run down the
spine of more than one listener. For, by an
eerie coincidence, immediately after the
“flash” was read, the program continued
with its scheduled selection: Siegfried’s
Funeral Music from Wagner’s Die Gotter-
dinvnerung. The growling double bass
figure and pungent brass chords seemed
an eloguent commentary on this new irre-
placeable loss. Among the foremost con-
ductors of his day, Furtwingler, who died
at 68, was virtually a youngster, with Tos-
canini at 87, Walter at 78, Beecham at 75,
and Monteux at 79. His premature death
(canse: pneumonia) signifies more than
the cutting short of the carcer of a per-
suasive and superbly trained musician. The
cloud of controversy, under which the con-
ductor had been living for more than two
decades, was at last about to be dispersed.
Sponsored by the Bonn government, Furt-
wingler was to lead the Berlin Philhar-
monic Orchestra on an American tour
early this year. Six years ago, that would
have been an impossibility.
Plans were then afoot to have Furt-
wingler conduct the Chicago Symphony
Orchestra. When subscribers, guest artists

*26 West Ninth St., New York 11, NY.

and the press got wind of it, an outcry
was raised that he had been a Nazi sympa-
thizer. Rather than prolong the business,
Fustwangler turned down the invitation—
this, despite the fact that the Allies had
cleared him of the Nazi taint the previous
year, and in Paris, in January 1948, French
audiences had welcomed him with open
arms. Ironically, those countries that suf-
fered most from German militarism were
the first to recognize the separation of art
from politics. In the French capital, for
instance, German conductors and soloists
(“tainted” or otherwise) are acclaimed.

Protests over the appearance of such
artists in the United States have been far
from consistent. Picket lines forced the
cancellation of Gieseking’s first postwar
Carnegie Hall recital, but no one kicked
up a row when the Metropolitan Opera
House hired a singer who [ikewise had
thrived under the Nazi regime, and who,
in 1936, was appointed tenor to the Saxon
court. Proof of the absurdity of musical
boycotts occurred in Haifa, Israel on April
13, 1953 when Jascha Heifetz broke a 20-
year ban on the playing of music by German
composers and received a thunderons ova-
tion for his performance of the Strauss
Violin Sonata. (Later, a fanatic struck the
virtuoso a blow on the wrist with a metal
object when he played the work again.)
But politics and music are really not the
concern of this article.

Furtwingler’s early career can only be
described as meteoric. Within seven years,
he attained the dream of every conductor
in pre-war Germany: leadership of the
Berlin Philharmonic Orchestra. The first
step in this direction took place in 1915
when he succeeded outgoing Artur Bodan-
sky as operatic and concert conductor at
Mannheim, a post that had been created in
1779. From there he migrated to Vienna,
then to Berlin as conductor of the State
Opera Orchestra. In 1922, he followed
Nikisch as leader of the Gewandhaus con-
certs, and finally took over the Berlin
Philharmonic.

Such a phenomenal rise seems to belie
the fact that Furtwingler was essentially
naive in his business relations, Timid, sen-
sitive, wrapped up in his own thoughts, he
was guided—or rather led—into an even
more powerful position by his shrewd gen-
cral secretary, Berta Geissmar. He was
about to accept the Vienna State Opera
directorship starting with the 1929 season
when Fraulein Geissmar brusquely inter-
rupted a bandshake on the agreement be-
tween the conductor and the Viennese man-
ager, and hustled Furtwangler back to
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the new ALTEC A-440A preamplitier
and the A-340A amplifier!

Here are Altec’s latest developments in high fidelity control and amplification. Now you

can have home music system components with the same conservative design and ratings
found in the thousands of Altec Lansing control consoles and amplifiers in use in broadcast
and recording studios throughout the world. Although specifically designed for home use,
these units are truly professional in concept, design, construction and flexibility. They offer
more and finer control than any other home units available., A striking feature of design is
the door of the A-440A preamplifier. With the door closed, the unit is inconspicuous and
only the all important on-off volume control is exposed. With the door open, the unit presents
controls to gratify the most particular. If you want the finest you want the new

Altec A-440A and A-340A.

The A-440A: five inputs with individual level The A-340A: 35 watts at 0.5% distor-
controls « smartly designed hardwood cabinet » 25 tion » £ db 5 to 100,000 cycles » 66.5 db
record playback characteristics « loudness-volume gain « 200,000 ohm input » adjustable out-
selection « full range separate bass and treble con- putimpedance « power tubes with 100 watt
trols « tape recording output from any input « tape capacity « simple circuitry = exceptional
playback monitoring while recording « self-contained stability (no tube selection or balancing
power supply « d.c. heater supply » low noise tubes. needed) « gain control.

Altec Fidelity is HIGHEST Fidelity

Dept. 2-A
® 9356 Santa Monica Bivd., Beverly Hills, Calif.

LANSING CCRPORATION 161 Sixth Avenue, New York 13, N.Y.

See your ALTEC HIGH FIDELITY
DEALER now for complete

detalls or write Department 2-A
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For the Finest in

MUSICAL
QUALITY

CHROMATIC Hi-Q

World-famous CHRO-
MATIC performance.
Higher output overrides in-
terference. (See
Canby, p. 86, Oct.)
This magnetic unit
plays all speed
records. In ef-
fect, two cart-
ridges, one dia-
mond and one
sapphire. Of
course, both re-
placeable —AT HOME.

Net 841.70

COMPASS-PIVOTED ARM

Most efficient arm—barring none. NO
SPRINGS, no fatigue. New adapter makes
Audax Compass-Pivoted arms useable
with most cartridges. Adapter is of all
metal construction.

#12 arm
Net $13.80

Adapter
Net 8 4.80

STYLUS-BALANCE

75% of cartridges in use operate with in-
correct stylus-pressure. This means record
destruction. Stroboscopelike, STYLUS-
BALANCE indicates correctness or incor-
rectness of stylus-pressure. Works with
any cartridge, any arm. All metal con-
struction. Net $4.80

Write for literature and FREE copy
‘of ELECTRONIC PHONO FACTS.

AUDAK COMPANY
500 Fifth Ave. Dept. A New York 36
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HAROLD LAWRENCE®

The Measure of Wilhelm Furtwangler

B "
The late Wilhelm Furtwingler

HEN THE SPECIAlL. BULLETIN broke
Winto WOQXR’s regular mid-morning
concert on Tuesday, November 30th,
with the announcemnent of the death in
Baden-Baden, Germany, of Wilhelm Furt-
wingler, a shiver must have run down the
spine of more than one listener. For, by an
eerie coincidence, immediately after the
“flash” was read, the program continued
with its scheduled selection: Siegfried’s
Funeral Music from Wagner's Die Golter-
dimmerwig. The growling double bass
figure and pungent brass chords seemed
an eloquent commentary on this new irre-
placeable loss. Among the foremost con-
ductors of his day, Furtwangler, who died
at 68, was virtually a youngster, with Tos-
canini at 87, Walter at 78, Beecham at 75,
and Monteux at 79. His premature death
(cause: pneumonia) signifies more than
the cutting short of the carecer of a per-
suasive and superbly trained musician. The
cloud of controversy, under which the con-
ductor had been living for more than two
decades, was at last about to be dispersed.
Sponsored by the Bonn government, Furt-
wangler was to lead the Berlin Philhar-
monic Orchestra on an American tour
early this year. Six years ago, that would
bave been an impossibility.
Plans were then afoot to have Furt-
wangler conduct the Chicago Symphony
Orchestra. When subscribers, guest artists

* 26 West Ninth St., New York 11, NV.

and the press got wind of it, au outery
was raised that he had been a Nazi sympa-
thizer. Rather than prolong the business,
Furtwangler turned down the invitation—
this, despite the fact that the Allies had
cleared him of the Nazi taint the previous
year, and in Paris, in January 1948, French
audiences had welcomed him with open
arms. Ironically, those countries that suf-
fered most from German militarism were
the first to recognize the separation of art
from politics. In the French capital, for
instance, German conductors and soloists
(“tainted” or otherwise) are acclaimed.

Protests over the appearance of such
artists in the United States have been far
from consistent. Picket lines forced the
cancellation of Gieseking's first postwar
Carnegie Hall recital, but no one kicked
up a row when the Metropolitan Opera
House hired a singer who likewise had
thrived under the Nazi regime, and who.
in 1936, was appointed tenor to the Saxon
court. Proof of the absurdity of musical
boycotts occurred in Haifa, Israel on April
13, 1953 when Jascha Heifetz broke a 20-
year ban on the playing of music by German
composers and received a thunderous ova-
tion for his performance of the Strauss
Violin Sonata. (Later, a fanatic struck the
virtuoso a blow on the wrist with a metal
object when he played the work again.)
But politics and music are really not the
concernt of this article.

Furtwangler’s early career can only be
described as meteoric. Within seven years.
he attained the dream of every conductor
in pre-war Germany: leadership of the
Berlin Philharmonic Orchestra. The first
step in this direction took place in 1915
when he succeeded outgoing Artur Bodan-
sky as operatic and concert conductor at
Mannheim, a post that had been created in
1779. From there he migrated to Vienna,
then to Berlin as conductor of the State
Opera Orchestra. In 1922, he followed
Nikisch as leader of the Gewandhaus con-
certs, and finally took over the Berlin
Philharmonic.

Such a phenomenal rise seems to belie
the fact that Furtwangler was essentially
naive in his business relations. Timid, sen-
sitive, wrapped up in his own thoughts, he
was guided—or rather led—into an even
more powerful position by his shrewd gen-
eral secretary, Berta Geissmar. He was
about to accept the Vienna State Opera
directorship starting with the 1929 season
when Friulein Geissmar brusquely inter-
rupted a handshake on the agreement be-
tween the conductor and the Viennese man-
ager, and hustled Furtwangler back to
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YOUR ELECTRONIC
EQUIPMENT

Demands Highly Speclullzed

AND SEHVICE MIEN
WHO SERVE BEST

Spesfy Belden

WIREMAKER FOR INDUSTRY
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Exciting High Fidelity Firsts!

—

2

nsvownonnv NEW CIRCUITRY!

5190 |

NTERELECTRONICS

Now . . .
instruments . . .
advances in High Fidelity . .
realism, greater power, lowest distor-
tion, precision craftsmanship.

in these superb matched
enjoy the foremost
. startling

INTERELECTRONICS

“Coronation 100"

40 WATT Ampliﬁer5995°

Greatest amplifier buy teday and hare’s
why. RESERVE POWER — 80 watt peck.
EXCLUSIVE NOVALOOP CIRCUITRY —
completely new, non-ringing multiple
path feedback design, over 50 DB faad-
back. 40 WATT HIGH EFFICIENCY, WIDE
RANGE OUTPUT TRANSFORMER — sealed

l i thin sirip core.
FOOLPROOF DAMPING CONTROL — con-
tinuously variable, exactly matchas loud-
speakar for startling performance. 5 to
200,000 cycle response. DISTORTION FREE
—loss than 0.05% at 30 watt lovsl, ox-

Worthy panion o the i porable
“’Coronation 100" 40 watt amplifier. AD-
VANCED EXCLUSIVE ClRCUITRY—lhe
only pr lifi li ng on-
tirely thru ncgnﬂvo leedbu(k REVOLU-
TIONARY NEW INPUT YUBE, Z-729,
phenomenal low noiss followed by pre-
mium 12AY7 tube. HUM INAUDIBLE with
all controls on full. DISTORTION FREE—
virtvally non-measureable, exceeds FCC
requirements for FM broadcasting. 5 1o

CONSOLETTE
PREAMPLIFIER-EQUALIZER

ceads FCC requiromonts for FM broad-
casting. POWER RESPONSE—at 30 watts
= 0.1 DB from 14 to 80,000 cycles. HUM
AND NOISE LEVEL—virtvally non-meas-
urable. DESIGNED FOR THE FUTURE —
finest led ted on
Bakelite terminal board for dacades of
trouble-free listening pleasure. Plug-in
filter capacitor. Critical networks of pn-
cision comp lifetima ap

BUILY-IN PREAMPLIFIER POWER SUPPLY.
BUILY-IN POWER FOR NEWEST ELECTRO-
STATIC TYWEEYERS. Othor firsts.

INTERELECTRONICS ||

“’Coronation”

eronce. MAXIMUM BASS AND TREBLE
COMPENSATION — over 20 DB distor-
tion-free boost and aHenvatien. FIVE
INPUT SELECTIONS. 16 PRECISION PLAY~
BACK CURVES — lifetime encapsulated
precision plug-in networks, instantly re-
f ble if q Bxat: curves ¢ch

Ul.'lRA COMPACT, EASY MOUNTING.
Built-in power for Weathers cariridges,
film projector photocells, condenser micro-

200,000 cycle response. HIGHEST GAIN —
no transformers required with all present
phono cartridges. LOUDNESS CONTROL—
continuously voriable to your exact pref-

ph Distinguished satin-gold LUCITE
front panel. Custom finished taoble
cabinets available. Maony exiros.

For the hi-fi thrill of your life,
heur the Coronation Twins todayl
Some dealerships shll available.

AINTERELECTRONICS
2432 Grand Concourse
New York 58, New York

e £ ATy

it it B e
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Berlin to think it over. When the Berlin
officials attempted to persuade him to turn
down the Viennese offer, Furtwingler (act-
ing, no doubt, on his secretary’s advice)
drew up an ultimatum. He declared that
only if the Berlin Philharmonic obtained
a government subsidy, and gave him sole
authorization over -the hiring of musicians,
would he consider remaining in Berlin;
otherwise he would go south. Berlin saw
to it that he stayed.

His relationship with the Nazi govern-
ment was less successful. In choosing to
make music under the new regime (for
which fact alone he was condemned), Furt-
wangler was compelled, as the nation’s
leading conductor, to pay homage to the
authorities. There were many disagree-
ments: Furtwingler refused to go along
with the Aryanization policy by protecting
Jewish musicians in the orchestra; he also
disobeyed a ban on Hindemitl's music by
giving the first performance of Mathis der
Maler in 1934. But, eventually, the Nazis
won out on these and other points. After
the war, Furtwangler quickly regained his
position of prominence among European
conductors.

So much for the man’s career. As a con-
ductor, Furtwangler was anything but a
baton virtuoso. His beat—if it could be
called that—was an absolute enigma to all
players until they got used to it. A member
of the London Philharmonic once declared
that it was “only after the thirteenth pre-
liminary wiggle” that his baton descended.
His gestures were often clumsy, and his
height seemed to accentuate an almost
gawky neck. Yet once an orchestra began
to understand his “beat” and lines of com-
munication were firmly established, the
players responded to a man. As Miss
Geissmar put it: “When the concert begins
he seems to leave behind all earthly things

. the expressive and directing movements
of his hands . . . paint the music on an un-
seen screen or form it out of an unseen
piece of clay. . . . With half-closed eyes
he seems to mesmerize the orchestra.”

Naturally, Furtwangler’s hypnotic effect
carried over into the audience as well. This
“lean, lonely man quivering the whole of
his body” as he directed the orchestra,
believed in creating a genuine community
in the concert hall so that an “individual
is no longer a separate entity, but a part
of humanity, a part of the Divine Nature
operating through him.”

This is only one of the many concepts
underlying Furtwangler’s approach to his
art. If it smacks of the Romantic age, the
resemblance is not purely coincidental.
For Furwangler was at heart a creature
of the nineteenth century. Everything points
to it: the repertoire that suited him con-
sisted of Beethoven, Brahms, Schubert,
Schumann, Wagner and Strauss; his tempi
were thoughtful and unhurried; he strove
less for sensationalism, or what Wagner
called “effects without causes,” than for
a penetration into the heart of the music.
The excitement that developed in a great
Furtwangler performance was never periph-
eral, but grew out of the fibre of the
work. There was even something Romantic
about his appearance. In his Mannheim days,
he used to stroll through the town wearing
a long black cape and leading a large dog.

(Continued on page 55)
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ALBERT PULLEY, Chicf Recording Engincer, RCA Victor Record Division

“‘SCOTCH’ Brand High Output Tape meets

all our demands for RCA Stereophonic recordings."’

ALBERT PULLEY, Chief Recording Engineer,
RCA Victor Record Division, holds an enviable
position in the field of audio engineering. His
contributions to the development of high fidelity
sound over a period of years have helped establish
the United States as a leader in recorded sound.
In addition, his brilliant and sensitive supervision
of recordings by such masters as Toscanini,
Stokowski and Koussevitsky have won him the
warm praise of critics and technicians alike,

To meet the exacting standards demanded for
RCA Victor “Red Seal” Stereophonic recordings
requires the finest recording material available.
That is why RCA uses new “Scotcn” Brand No.
120A High Output Tape for their original re-
cordings. With no inerease in noise or harmonic
distortion . . . 1339 more output, new “‘ScorcH”
Brand No. 120A High Output Tape assures audio
engineers clearer, greater dynamic range record-
ings. Have you tried it?

SCOTCH Magnetic Tapes

BRAND

The term “SCOTCH"

and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING & z
AND MFG. CO., 8t. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 17, N. Y. In Canada: Minnesota Mining and'{s

Manufacturing of Canada, Ltd., P.O. Box 757, London, Ontario.
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EDITOR'S REPORT

FINALLY—AND AN APOLOCGY
A.FTER MONTHS AND MONTHS of delays—

some of which were laid to our door and some to

others—the Dorf book “LElectronic Musical In-
struments” is finally off the press, and we have actually
held copies in our hands. Many readers thought that we
had developed a new racket, it appears, and a few came
just short of accusing us of running a modern form of
shell game. But the books are now being mailed out and
you who have waited so patiently—or otherwise—will
have them within a few days. To all, our most abject
apologies. Our respect for book publishers has increased
immeasurably, since a six-month delay 1s almost unheard
of in those circles. At least, we have learned a lesson—
never again will we announce the availability of a book
on a certain date until the entire approved page proofs
have gone to the printer. Too many things can go wrong
from the time the original manuscript is in our hands
and actual delivery date.

In spite of the long wait, we believe the book will
answer the desires of many of our readers who have been
interested in electronic organs since 1947 and 1948, when
we published a number of articles by Winston Wells. Mr.
Dorf, who has made a specialty of electronic musical in-
struments for a number of years, has turned out an excel-
lent book, we believe, and hope that its readers will
consider it well worth waiting for.

A REMINDER

Just to refresh the memories of audio people and
manufacturers of audio equipment, we are running this
month’s Employment Register right here on this page
where everyone is most likely to see it. This service is a
monthly feature—when anyone announces he is looking
for a position or when an employer signifies an interest
in locating someone with just the rnight qualifications
for a position that is open. There is no charge to industry
for this service, nor is any charge made to members of
the Audio Engineering Society who are looking for a
new connection. Heretofore we have not accepted Posi-
tion. Wanted announcements from non-members, since
the Employment Register was operated by a committee
from the Society. It is recognized, however, that many
who are not members of the Society may occasionally
find themselves in search of employment. For them, the
Employment Register column is now available at a nom-
inal charge of one dollar for each issue in which the an-
nouncement is to be run—a charge which is absorbed by
postage and clerical work in connection with each inser-
tion, Each announcement will carry an indication of
membership, when such is the case, in the form
“(AES)” after the job classification.

As before, the Employment Register is open at no
charge to anyone offering employment. All such notices

must be received by Auplo, P. O. Box 629, Mineola,-

N. Y. before the 10th of the month preceding date of in-
sertion. Those who are not members of the AES must
enclose one dollar with the copy, and box numbers may
be used if desired. Here are the two announcements re-
ceived for this month:
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* Development Engineers: Leading nndwest manu-
facturer of microphones, phono pickups, and magnetic
recording components has inmediate openings for
experienced Engineers and Physicists having three
to five years on electromechanical or magnetic record-
ing devices. Salaries are commensurate with training,
experience, and ability. Apply. giving full resume,
to Box 201, AUDIO.

©® Technician: Desires position with progressive
firm where a responsible, experienced, versatile tech-
nician can use his abilities to mutual advantage. Over
sixteen years of work with audio and other equipment
in radio and TV broadcasting stations, theatre film
reproducing systems, component manufacturing, re-
cording, transmitters, etc. Maintenance, operation,
construction. For resume, address: M. Goldberg.
2652 'E. 21st St.. Brooklyn 35, N. Y. Telephone NI
8-2092. (AES)

PICKUP MOUNTING

We are in receipt of a communication from Harold

. Leak with some relevant comments about the mounting

of phonograph pickups for optimum reproduction gual-
ity. He says: “It is not generally realized that inaccura-
cies of ¥4 inch in the mounting position of the pickup
can be made easily when using a simiple type of flat paper
or cardboard template usually supplied with pickup
arms.”

Not being content with a destructive comment of this
type, the ingenious Mr. Leak enclosed a simple cardboard
template which should correct this trouble easily. It con-
sists of an L-shaped strip with a notch to fit over the
spindle cut in the long leg, which lies flat on the turntable.
Height lines are printed on the short leg, which is cut
off at the proper point so that it lies flat on the motor
board. Vertical lines indicate the drilling points very
accurately for the Leak pickup, and avoid the possibility
of an appreciable variation which others have certainly
observed (and done nothing about) whenever they had
occasion to locate a pickup arm with respect to the center
of a turntable. We predict that this device will come into
universal use as soon as other manufacturers have a
chance to see it.

AM GOOD MUSIC AT NIGHT

WCRB, Boston, reports that their nighttime grant
from the FCC has been received and that the station ex-
panded into evening broadcasting on the regular AM
band, at 1330 ke, marking the first time that New Eng-
land has had a station devoted to Concert Music broad-
casting on AM at night. The station has been featuring
good music exclusively in the daytime for over a year on
AM, and on FM at 102.5 mc day and night since early
Fall.

Since visiting the Hub city for the New England Hi-
[Fi and music show in October, we have been envying
the residents there, since they have fize stations devoted
to “good music.” Wonder if the networks mightn’t take
a hint from that kind of interest—or mavbe they prefer
disc jockeys.
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PICKERING mnodels 220/carmdges

e Mot Moy )
gM\@W . they. are sold separately for all standard arms or

mounted back-to-back to make up the famous

PICKERING 260 TURNOVER PICKUP.

The 220 and 240 are engineered to
maximize performance. By comparison they

MODEL 220—for 78 rpm records &

diamond or sapphire stylus are without equal - a s

The 220 and 240 are

MODEL 240—for 33% Lighter— 515 grams
§ and 45 rpm records L
diamond stylus only Smaller—5%; by 34 by 34 inches

TI!C 220 and 240 Ilave

Highest Output—30 millivolts/10cm/sec.

MODEL 260—turnover -

carfridage for 78 or 3314 @
ond 45 rpm records
(the 220 ond 240

e More Compliance with Less Tracking Force

Lower Overall Distortion

Less Moving Mass

Wider Frequency Response
Mu-Metal Shielding for Less Hum

These characteristics have real meaning to those who understand that
maximum perfommnce (Iepancls upon componenls which meet pro[essional
standards. If you want the best that high fidelity can offer, ask your dealer
to demonsirate the 220, 240 and 260 Pickering carlridges . . .

PICKERING COMPONENTS ARE PROFESSIONAL QUALITY

r% Yoo whbs coan\fbews| e J%M)

« « Damonstrated ond sold by leoding Radic Parts Distriburors everywhere. For the one neoreat yow and for detailed literolure; write Dept, A-7.
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Does your dial system really think?

Er L b

Part of the control squipment of a modern dial system—dial telephony’s aquivalent of a brain. It
goes into action the instant you dial a call, selecting tha telephone you want to reach and directing the
swilchas that set up the connection ... just as the brain directs the muscular actions of the body.

'rEﬁs question can’t be answered until we learn
more about the nature of thought. But dial telephone
systems do simulate many of the processes of the
human brain. For example, when a number is dialed,
Bell’s newest switching system —

COUNTS the dial pulses

REMEMBERS them

DECIDES ON the best route to a nearby town
or across the nation

BELL TELEPHONE LABORATORIES

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

TESTS to see if the route is clear

SELECTS an alternate if the first route is busy
REPORTS difficulties in circuits, if any

Today’s automatic switching reflects the creative think-
ing of many scientists and engineers at Bell Telephone
Laboratories. Each year your dial telephone is able
to do more for you. And this is but one phase of the
continuing effort to keep your Bell telephone service
the world’s best.

T
2)
\ e “//;'
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Sound System for
Multi-use Auditorium

THOS. R. HUGHES*

A discussion of the problems encountered in providing a public address
system in a typical medium-sized auditorium, and the methods used
to solve them without the aid of professional sound-system engineers.

point out the many requirements and

problems involved in making an
auditorium p.a. installation and to cover
their solutions. The installation described
is in the new fellowship hall of a church
but the same problems are encountered
in the entertainment halls of clubs or
large banquet halls in restaurants.

This hall is 50 x 80 feet and has a
stage for plays at one end and a projec-
tion room for handling movie and theat-
rical spotlight equipment at the other
end, Its main use is for banquets followed
by programs, and places can be set for
350 plates.

Our primary problem was acoustics.
The first public-address system we set
up in this hall (a portable system which
had served well in our old dining room)
was a dismal failure. So we will take up
the problems of acoustics and their
solution first,

TI-IE PURPOSE OF THIS ARTICLE is to

Out-of-Phase Reflections

Reflection of sound from a smooth
plaster ceiling has always been a prob-
lem, but vaulted or arched ceilings with
heavy exposed trusses usually break
up much of the reflection. Since World
War II, Jaminated wood arches and
tapered steel I-beam arches have elimi-
nated the exposed truss in architecture
for small assembly rooms.

We have found that vaulted ceilings,
without the trusses to break up angular
reflections, can produce more confusion
of speech than a level ceiling, and music
projection from direct-radiating loud-
speakers at one end of the room is really
butchered.

Figure 1 shows how a person at a
chosen position in the audience can
receive reflected sound from point X
on the wall nearest him; from point Y
on the ceiling; and directly from the
source of speech. The three images are
received at different times, making the
understanding of speech extremely diffi-
cult when the speaker talks fast and
clips syllables.

So far, we have just considered the
geometric patterns involved. We must

*x 3721 Hillcrest Dr., Los Angeles 16,
Calif.

AUDIO e FEBRUARY, 1955

also take into account the fact that un-
derstanding of speech is hindered if the
high-frequency components are mnot re-
ceived in correct proportion to the lows.
It is common knowledge among sound
men that highs are never reflected from
walls of an auditorium to the same ex-
tent as the lows.

This loss of highs is a three-fold
problem with an indoor public-address
system and it is where 90 per cent of
the systems prove deficient. As the
reader can see, we have not only the
problem of the three images being re-
ceived out of phase but two of them are
distorted by loss of highs. And we still
baven’t considered the effect of the
audience.

Fig. 1. Reflections of direct sound (solid lines)

from speaker fto listener in a typical room.

Dotted lines show additional reflections from
sound-reinforcing loudspeaker.

Sound Affected by Audience

Anyone who has struggled with in-
door PA systems knows that it is diffi-
cult to adjust a system in an empty hall.
Hum that is distressing in the empty hall
is masked by the noise level created by
the audience, even when they are being
as quiet as possible. And tone quality
changes considerably while the clothes
of the audience “soak up” much of the
sound radiated from the speaker as well
as that reflected from the walls.

The nature of the audience—whether
they will always be closely seated in per-
manent chairs or loosely disposed at
banquet tables—will affect both the re-

quired sound reinforcing and the tone
quality. But, in any event, the reader
can see that hearing is a problem in a
hall of this size, with or without an
adequate sound system.

Of course, the most desirable solution
of the major problem is to build the
room with adequate acoustical treatment
of walls and ceiling. This is nearly al-
ways impossible for financial and dec-
orative reasoms.

In the hall we are discussing, we often
notice that when two or three people are
working in the empty hall, preparing for
functions, some voices can hardly be
understood at distance of 40 feet or
more because of confusion of syllables.
But one can walk up to the mike and
speak to them through the p.a. system
in an ordinary tone of voice in the
empty room and they can understand
perfectly and with no listener fatigue at
almost any position they happen to be.

With an audience of 100 to 150 per-
sons grouped near the platform and
with a speaker who projects his voice
and doesn’t talk too fast, we find the
p.a. system is often unnecessary because
of the corrective effect of the audience.

‘With larger gatherings, however, the

audience soaks up too much of the
sound before it reaches the farthest
seats. Usually more than one person is
on the program with questionable ability
for making his voice heard.

Acoustical Feedback

The average application of indoor p.a.
systems produces a three-fold deficiency
in high frequencies at the listener’s
ears. In the first place, as previously
mentioned, the lows are reflected off
the walls and compound their effect at
the listener while the highs do not. So
he loses a little there before the p.a.
system is turned on. This is called
acoustical discrimination.

Then, taking up the components of
the p.a. system, the first mistake is
usually made in choice of microphone.
Naturally, if it is to do justice to the
overtones, its normal pickup range
should extend to around 10,000 cps.
But, in our predicament, its pickup pat-
tern is of equal importance.

Outdoors or in a large hall seating
2,000 people, the pattern isn’t especially
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Fig. 2. Placement of trumpet horn in organ-loft
opening, and fairing with plastic material to
prevent reflections from inside of aperture.

important. But we have already empha-
sized the fact that our small hall is very
live, with the sound bouncing at the
listener from every direction.

In an omnidirectional or bidirectional

(figure-8 pattern) mike is used, the
low frequency sound is returned and
re-emphasized through pickup of reflec-
tion from the walls, Of course, if this
is allowed to proceed to any degree,
the acoustical feedback sets the p.a. sys-
tem into ringing and finally an unbear-
able oscillation. Even if it doesn’t reach
this stage, the listener is getting another
dose of emphasized low frequency.

A unidirectional (cardioid pattern)
mike with a generous frequency range
is usually the first requirement,

But even a unidirectional mike must
be protected from the surfaces behind the
speakers or performers. It is usually
used in front of the soft stage curtains
or flimsy stage scenery, which absorb
the energy of the lows instead of reflect-
ing.

Direct Radiation Pattern

So far, we have considered reflec-
tions from the physical properties of
the room but now we come to the second
offender in the loss of hizhs by a pa.
system. What about the reinforced sound
the loudspeakers are generating?

The reader is no doubt familiar with
the fact that all electromechanical trans-
ducers project the highs forward in a
relatively narrow beam while they
spread the lows in a broad pattern. Be-
low 500 cps, there is enough energy in
the sound wave to bend (refract) it
around the edges of the proscenium
arch and into the stage cavity in its
attempt to assume a spherical pattern.

From this fact it is seen that we arc
concerned both with the projected sound
that is returned from the walls and
that which finds its way directly from
the loudspeaker to the mike by refrac-
tion. Thus we can have trouble from
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acoustical feedback with even a cardioid
pattern mike 1f ordinary cone speakers
are mounted on the wall containing the
proscenium arch of a stage and the
mike is placed out in front of this wall.
Or, in extreme cases, low-frequency
waves from the loudspeakers refract
into the stage cavity and reflect from
hard objects into a cardioid microphone.

This is one reason for objecting to
the use of ordinary cone speakers for
reinforcing speech. Another reason is
unsatisfactory range of frequencies and
the tendency to prodiice peaks in the
sound level (frequency diserimination)
at the middle frequencies. If proper
balance of the highs is to be achieved,
a tweeter and a dividing network are
necessary.

Horns Solve the Problem

In this fellowship hall and our main
auditorium for Sunday services, we
finally came to the use of horn-loaded
diaphragm speakers. Some second-hand
trumpet-type, straight exponential-flare
horns were available and one was used
for each hall. Their rated cutoff fre-
quency is 115 cps and they were fitted
with drivers having a range from 90
to 10,000 cps. The diameter of the horn
opening is 30 inches and the length is
6 feet,

These horns prove to be as near the
ideal as possible for several reasons.
We could probably obtain the same re-
sults with well-designed re-entrant horns
flared for a cutoff at 200 cps or prefer-
ably lower. Both the horn (if re-entrant
type) and driver must be of high-
quality design.

Among the advantages of a horn-
loaded diaphragm is its smooth perform-
ance over the whole range. It smooths
out the peaks usually found in the re-
sponse of a direct-radiating cone speaker
and eliminates the need tor a tweeter
and dividing network. With the woofer-
tweeter combination there is always
the problem of balancing the two re-
sponse levels at the crossover region.

The greatest benefit of the horn is
its sound projection pattern, which is
approximately pear-shaped with the
wide end of the pear away from the
horn. This is advantageous with a high
ceiling or arched ceiling, such as ours,
but would be of no use in a basement or
low ceilinged room. With a low ceiling,
the only chance is to use several small
cones dispersed over the area and oper-
ated at low volume levels.

The axis of the horn in each hall was
aimed at the floor in the center aisle
just ahead of the rear wall. This spreads
the base of the pear nicely across the
rear seats of the room, where the full
force is needed most. As one moves
toward the front its sound level grad-
ually falls off fairly evenly across the
room. At the stage end there is a nearly
dead zone for hearers directly under the
horn and subtending an arc that reaches
across the front of the room and falls
back a few feet along each wall, where
viewing of movies is also impossible.

This dead zone is such that a stranger,
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using a mike on the stage, thinks the
sound system is dead and asks the audi-
ence if he's being heard. But, reverting
to our previous discussion of problems
with acoustical feedback into the mike,
the reader will see where this dead zone
has eliminated much of our troubles.
An ommidirectional mike still can’t be
used at normal levels in the new hall,
though, because of reflection of lows
from the walls, but there is at least a
100 per cent improvement in the over-
all acoustics.

This can be understood if we look
again at Fig. 1. With the horn near
the ceiling its boosted radiation strikes
the wall and ceiling at X and Y with
angles of incidence such that the reflec-
tion from X hits the floor and the reflec-
tion from Y hits the back wall. We had
previously tried two horns near the
walls instead of the one at the center
and the results were not nearly so good.

Figure 2 shows how the plastic lami-
nate process was used to couple the flare
of the horn to the sides of the only open-
g available in the main auditorium.
This is an opening from the organ loft,
high in the left corner of the room, and
the angle of the horn was such that
some of the sound would have been
caught by the right side of this opening
and reflected back into the horn, causing
distortion.

Plastic laminate is the compounding
of layers of glass fiber cloth and plastic
to make a solid skin, as stiff as the wall
of the horn. The first layer of cloth is
cemented to the inner surface of the
horn and tacked to the opening at its
edges. Plastic (as a powder) 1s mixed
with a liquid agent and spread gener-
ously over the cloth. After setting a few
minutes another layer of cloth is laid
over the first and the process continued.
Such a process is used for the skin of
guided missiles and body and fenders of
some sport cars.

Fig. 3. “Keepaway” mike and manuscript stand
which prevents speakers from hugging the mike.
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Fig. 4. Wallbox housing for small preamplifier
located near the stage to feed a long line to
projection room and main amplifier.

Microphones

The majority of meetings in the fel-
lowship hall are built around luncheons
or dinners. The chairman or master
of ceremonies has to call on various peo-
ple for reports or make frequent intro-
ductions. So, an ordinary dynamnic mike
is provided on a desk stand at the chair-
man’s place at the table. This mike is
operated at a very low level to get away
from acoustical feedback and table noises.
The chairman has to pick it up and talk
up against it in a normal voice in order
to be heard. So it can be a switched er
unswitched type.

The other mike, for general-purpose
use at normal operating level, must be
a unidirectional or cardioid type. A
high-medium-low impedance model is
desirable because it can be used with a
long line by switching to the low-impe-
dance position and plugging in a line
transformer just ahead of the amplifier.

When a speaker stands too close to
the mike, every move of his head
changes the pickup of his voice. We
solved this problem by mounting the
mike on a reading stand which we
designed especially to suit our needs.
Figure 3 is a picture of this stand in
use. It is made from standard electrical
metal tubing with a 20-gage sheet-
metal top and trussed with 3/16-inch
rods threaded through lateral tubing
spreaders. This makes it light enough
that it can be carried with one hand.

The sloping top is 16 inches from the
iront edge to the back and serves a two-
fold purpose—providing a place for the
speaker to rest his notes, and keeping
him a normal distance away from the
mike. The edge of the top nearest the
speaker is 41 inches above the floor and
the mike is centered at 53 inches above
the floor. This proves to be a fair
average for men and women. The stem
that the mike screws on is threaded
5/8-27 and can not be raised or lowered.
Below the mike is a shock mount which
is a necessity with the regular stand
when people start handling or adjusting
the mike.
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Mixing Preamplifier

At the time of building, various com-
munication and remote-control lines
were run from the stage back to
the projection room. A 2-conductor
“Romex” was provided for speaker
cable and a 2-conductor armored cable
(BX}) was strung for the shielded cable
between amplifier and preamplifier.
Figure 4 shows how the preamplifier
was installed with its power supply in
a locked wall panel on the stage.

On the other side ol this wall, a
closet is provided in an anteroom for
storing the mike stands and other
movable equipment. A 4-wire circuit
from the projection room terminates in
this closet. This circuit is used for 3-
way switches in the closet and the pro-
jection room so that both the amplifier
and preamplifier can be turned on o off
at either location. An indicator light
shines through a red jewel in the door
of the closet when they are on.

Figure 5 shows how microphone-
cable jacks were mounted under hinged
door covers at the iront edge of the
stage. From these jacks, 2-conductor

Fig. 5. Microphone plug mounting in stage floor.

shielded cables are run under the stage
to the preamplifier. This line from the
main microphone and the line to the
projection room are connected to the

preamplifier by 2-prong shielded con-
nectors.

The mating of male and female por-
tions of these two connections is trans-
posed so that the mike cable can be
unplugged from the preamp and
plugged directly into the line to the
projection room. Thus the preamp can
be bypassed if it develops trouble. In
this event, the line transformer is in-
serted in this line just ahead of the
main amplifier. The output of the line
transformer is then plugged into the
extra mike channel of the amplifier and
the switch on the mike is turned to its
low-impedance position.

Figure 6 is a schematic of the preamp
circuit, which provides controlled mix-
ing from two mikes and uses cathode
follower output to the line. Small war-
surplus shock mounts were used for
mounting the preamp chassis in the
panel, to avoid microphonics {rom
action on the stage.

The stage lights and curtain are con-
trolled from a room above the anteroom,
where the operator can look out over
the stage scenery. Another mike cable
extends from the preamp panel fo a
connector in this room. It is anticipated
that a mike may be mounted on a boom
to swing back and forth over the stage
when plays are put on with the weak
voices of children or junior teen-agers.

Main Amplifier

The main amplifier is nmounted in
the projection room at the rear and
above the hall because it is out of the
way there and locked up from the kids.
It is in a good vantage point for the
operator without making him conspic-
uous. There is plenty of room there to
spread out a radio tuner or record player
and records. And finally, the movie pro-
jector sound pickup is fed through our
amplifier when it is used there.

The quality of sound recording on
many of the 16-mm religious and the
trade promotion movies is much in-
ferior to that of the professional films.

(Continued on page 52)
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New Approach To
Miniature Preamplifier Design

ARTHUR J. ROSE*

Simplification of design requirements is said to yield a small and inexpensive
unit with performance just as satisfactory to the ear as more standard products.

sTUDY OF manufacturers’ specifi-
A cations and of the technical litera-

ture will reveal that the major
differences between phonograph pre-
amplifier designs is mainly a matter of
styling. The general preamplifier design
recipe as usually followed calls for the
following :

1. Equalizers for Recording Charac-
teristics.

2. Means for switching inputs.

3. Gain control.

4. Frequency correction for room
acoustics, speaker system vari-
ations, and human hearing dis-
crepancies.

5. Means for overcoming system

flaws, e.g. turntable rumble and
record noise.

A restudy of the manner in which
these goals are reached has shown that
much can be dene toward simplification
of circuits, based on eliminating what
is really superfluous even though
“necessary” from the standpoint of con-
vention. Once the absolute minimum
requirements have been established, it
is only a matter of fulfilling them with
as little extravagance as possible. The
problem of educating those who will

* 300 Broodway, Dobbs Ferry, N. V.

benefit from the simplification is another,
more difficult, matter,

In accord with this thinking—and n
flagrant violation of convention—a
pint-sized preamplifier was developed
by the writer, It fulfills admirably the
purpose generally served by larger, more
complex units, The reduction in the
number of parts brings the cost to an
uncommonly low figure.

Frequency Correction

Bass and treble controls are usually
thought necessary because of room
acoustic and speaker-system variations.
These are unchanging once the system
has been installed in a particular lo-
cation. Why, then, is it not possible
merely to fix the positions of these con-
trols after installation and then rely
solely upon the record equalizer to
match each record type to-the corrected
system? Overlooking the loudness ver-
sus hearing difficulties for the moment,
the answer is rather obvious: equalizers
do not adequately correct from record
to record.

What record manufacturers do to
their products is purely a matter of
speculation. All the user has is. a re-
conended playback curve. Before the
average record sounds right the listener
must do more than just switch in this

particular curve. That in itself sug-
gests that equalizers need more flexi-
bility.

Fortunately, the type of correction
afforded by certain bass and treble tone
controls closely parallels that of the
record equalizer. It appears that equal-
izers that do not have the flexibility of
continuous variation around a particular
characteristic might just as well be re-
placed by a fixed reference curve and
then adjusted to suit the circumstances
with a properly designed separate set
of bass and treble controls.

This seemingly unscientific fact has
met some stiff resistance from those
who claim they must have some place in
the preamplifier where the signal is
exactly the same as that entering the
recording microphone. Their point is
admittedly only an academic one, since
they also admit that this condition has
little bearing on the correctness of re-
production—particularly if tone con-
trols are not constantly adjusted. The
solution to the matter really lies with
the problem of “a properly designed
set of bass and treble controls.”

Another point—more practical but
also more subjective—lies in the fact
that most records worth playing through
a high-quality system in the first place
are of recent vintage. The majority of
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Fig. 1. (left) Schematic diagram of the 2-tube miniature preamplifier. Bass and treble controls are controlled by concentric shafts as the knob ar-
rongement of Fig. 3 indicates. Fig. 2. (right) These curves show the maximum equalization ranges of the preamplifier and the reference curve dis-
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cussed in the text.
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the current recordings are very simi-
lar and there is promise that the RIAA
“standard” may really become a
standard !

Most recordings are made with a
500-cps bass turnover. In some cases
there is bass pre-emphasis that requires
a flattening of the playback curve below
50 or 100 cps. Treble pre-emphasis is
usually at a fixed rate approaching 6
db per octave, with time constants
ranging from 50 to 100 microseconds.
For reasons made evident later, the
writer’'s miniature preamplifier uses a
straight 500-cps turnover without de-
emphasis as a fixed reference curve.

To reduce the circuit to a minimum,
only those functions that can be justified
as essential are included. There is only
a rare need for bass rolloff, especially
at low and medium volume levels. A
fortuitous circuit arrangement permits
some bass droop at higher volume set-
tings, but requires only the components
for boost.

Need for large amounts of bass boost
at low volume levels to produce proper
scaling of sounds that were originally
loud has given rise to loudness controls.
Although their use has been justified
more by the whims of bass-crazed audio
hobbyists, it is desirable to have sufiicient
boost available to cover extreme condi-
tions. The actual loudness correction
to be used is subject to variation depend-
ing upon the relationship between the
playback and the original levels, with
due consideration to individual hearing.
[t 1s evident that there are a great num-
ber of possible circumstances and any
compensation fixed solely as a function
of playback level would prove to be
incorrect in most of them.

Using terminology which divides
hearing and acoustic corrections into
two functions is paradoxical. Tt would
be interesting to learn how someone in
average circumstances can make a
purely acoustic correction without bene-
fit of hearing. Even sound-level meters
are fitted with frequency-weighting net-
works to simulate the response of the
human ear. Both acoustic and hearing
correction can be and are made simul-
taneously, provided the maximum bass
response is adequate.

The similarity of characteristics used
as a basis for lumping corrective meas-
ures. is more than just fortunate. It sug-
gests to the writer that some types of
correction may be imaginary and other
types need stronger emphasis. Or view-
ing from another angle, there can be
only one ideal resultant correction curve
for a given situation, and a much smaller
range of variation is needed to cover
most situations than would be supposed.

Obtaining a large amount of bass
boost can prove to be difficult if one
wishes to reduoe circuitry to a very
simple form. Making allowance for nor-
mal boost requirements plus that needed
for low levels has been solved by the
writer with a simple circuit that applies
a sort of automatic correction so that
theoretical limits of boost are actually
attained. This circuit has been used with
success in supplving an 8-in. speaker
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Fig. 3. As constructed by the author, the preamplifier is built in an aluminum box with this
aluminum paonel on the front. The outer shaft of the concentric bass-treble control is operated
by a Plexigfas disc.

with sufficient low bass to rival much
more formidable systems. In itself, this
fact shows that the need is only for
improvement in circuit efficiency in most
cases where bass is lacking, rather than
for additional circuits,

In accord with this trend of thought,
all functions related to the bass region
are combined in the miniature preampli-
fier in one circuit, with a single control
governing whatever adjustment is neces-
sary. Figure 2 shows its range.

Treble Correction

Treble compensation can be simplified
in like fashion. It has been general prac-
tice to apply 50 to 100 microseconds de-
emphasis in the equalizer, and then by
use of the treble control apply up to 75
microseconds further de-emphasis or em-
phasis. It is easy to see that some saving
can be made by not including de-empha-
sis in the equalizer. This entails applying
a variable de-emphasis to a response
with fixed treble boost.

For example, a recording with 30
microséconds pre-emphasis initially has
treble boost to the extent of 10 db at
10 kc. Why de-emphasize it to a flat

3

response and then boost or droop it
£15 db? The same effect can be had
without initial de-emphasis i the sig-
nal is fed into a system with a +5-db
boost. Then, application of only rolloff
to a maximum of 30 db will produce
the desired result.

That sounds simple enough but there
are some apparent drawbacks. De-em-
phasizing to the extent of 30 db in a
simple circuit involves reducing ampli-
tudes below the midfrequency region.
This occurs becanse a single R-C net-
work has a maximum slope of 6 db per
octave. Another seeming drawback is
that recordings vary in the amount of
pre-emphasis, and radio inputs and some
recordings have no pre-emphasis at all.

To justify intuition on the part of
the writer, listening tests were con-
ducted using a wide variety of record-
ings and program material with a con-
siderable variety of associated equip-
ment. In no case was therec need to
vary the treble response more than 15
db! It appears that all that is required
for most purposes is a certain maximum
response depending upon the associated

(Continued on page 69)

Fig. 4. Interior of the preamplifier. Size can be judged by the tubes. Even though the panel is

just about large enmq__h to accommodate the controls, there is plenty of space inside for com-
ponents and wiring.
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Japan
Goes

Hi-Fi

WARREN BIRKENHEAD*

Good audio isn’t exclusive to the
United States—it is rapidly gain-
ing a foothold in Japan, too.

to emerge in quantity from the
pressing plants of certain Japanese
record companies. And while the initial
production was a painful process, with
two pressings going into the scrap
barrel for every oue accepted, technical
difficulties were soon overcone.
Since there were no Japanese manu-
facturers selling phonographs capable
of reproducing LP’s, the phonograph
and record buying public interested in
hi-fi consisted mainly of those Japanese

ABOUT ONE YEAR AGO, LP disks began

* 18310 Kingsdale Ave., Redondo Beach,
Calif.
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and those members of the United States
armed forces stationed in Japan who
could afford the imported articles.

Today the situation is far different.
A considerable number of 2- and 3-
speed Japanese-made LP phonographs
are on the market, and hi-fi components
are available. All of the record com-
panies are in acceptable microgroove
record production.

American record labels can be found
in any record store in Japan. All of
the major American companies have
associate Japanese companies who press
and market American records. Mother
matrices are air-shipped from the States

to be converted into stampers and press-
ings by the Japanese associate com-
panies.

The Japanese pay the Americans a
rovalty based upon the record retail
sales. It is interesting to mnote that
approximately 50 per cent of all records
sold today in Japan are of foreign label,
and largely American. It is estimated
that total Japanese record sales for 1954
will top 30 million.

Hi-fi sets in use in Tokyo alone today
are estimated at more than 50,000. These
installations are estimated at an average
of $90 each. Considering the fact that
more than 95 per cent of the Japanese

Above, Listening Room “Matsuya” Department Store, view from speaker end to reor. Notice the complete lack of the
¥ other sex!
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hi-fi enthusiasts build their own ampli-
fiers and assemble their own hi-fi sys-
tems, and considering the lower com-
ponent cost in Japan, this average cost
is comparable to an average Stateside
cost of several times that figure,

In the Kanda area of Tokyo—just
north of the famous Ginza—one can
browse through more than a hundred
retail stores that sell hi-A parts. Loud-
speakers, amplifiers, amplifier parts,
pickup cartridges, turntables, preampli-
fiers, and equalizers are all in abundant

Scenes in the Hi-Fi Coffee Shop of a Kanda store, where customers
taste the delights of quality sound as well as the savor of the bean.
Left, coffee-shop proprietor Kinjiro Maruyama inspects playing desk.
Above, left to ‘right: waitress, Hideo Iguchi, Nippon Times record
columnist, and author. Note speakers in upper left.
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from Hark K.K. Right, sapphire needles displayed by Nagaoka Seiki K.K.

supply by many manufacturers, and are
hawked in the many stores throughout
the day and night.

One enterprising Kanda hi-fi store
has set up a coffee shop on the second
floor above his establishment. There,
prospective hi-fi enstomers, while drink-
ing coffee, may listen to LLP’s reproduced
through the various loudspeakers, am-
plifiers, and pickups which are on sale
in the store below.

There is always a demand in Japan
for parts and equipments made in the

WWW_ ammetrieaniadiahistory com

United States. If a store manager can
display a Stateside item, he can always
be sure of a higher price and a quick
turnover. For this reason, there is a
tremendous temptation to market Jap-
anese-made articles with a Stateside
label. This practice is definitely deplored
by the Japanese government and stopped
when detected. Reputable Japanese man-
ufacturers and engineers alike join in
condemning it. However, the practice
is still a factor, and while small and

{(Caontinued on page 68)
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The Poughkeepsie Audio Society

CHARLES R. DOTY*

The easiest way to learn how to form a successful audio society in your own
home town is to study how an already successful group functions. This one—in
existence for nearly five years—is one of the most successfuf we have heard about.

HILE THE SALES oi high-fidelity

equipment in the year 1950

amounted to but a small fraction
of the estimated $250,000,000 for 1954,
there was nevertheless, a definite indi-
cation at that time that the interest in
audio was making rapid strides. This
display of interest was not limited to
those who were technically minded and
who were interested in high fidelity for
its hobby aspects. Included were many
who knew nothing about the equipment
and its installation but who were inter-
ested in securing the high degree of
taithful reproduction of music which
was available only through custom in-
stallation of the various components. A
considerable number of people ap-
proached the writer and requested his
advice. The time spent in discussing
the considerations of finance, speaker
placement, and equipment arrangement,
plus demonstrations of the writer’s
equipment, was beginning to seriously
encroach on his free time for grass
mowing and other around-the-home
chores and social engagements. No in-
ference should be drawn from this back-
ground that the writer is unusually qual-
ified to give advice, His situation is the
same as thousands of others who were
among the first in their communities
to install good equipment and who were,
and probably still are, bombarded with

* International Business Machines Re-
search Laboratory, Poughkeepsie, N. Y.
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requests for guidance. The problem in
1950, which still exists in 1955, was how
to offer guidance to people which would
enable them to make a wise selection of
the better grade of components so that
the over-all result would be satisfactory.

The only possible way to handle this
flood of interest seemed to be through
gatherings where people could discuss
their problems with others and in this
way receive the benefit of their exper-
iences and conclusions. Also, by getting
a number of people together, one dem-
onstration would suffice where several
individual demonstrations were formerly
required, Accordingly, a meeting was
held at the writer's home on the evening
of June 5, 1950 at which it was decided
to form such a group. There were twelve
people present at this first meeting of
the Poughkeepsie Audio Society. The
fact that there are presently 279 men
and women in the Society is an indica-
tion of the large number of people who
are interested in some phase of audio
and who are anxious to learn more about
the subject through demonstration and
discussion sessions.

We purposely avoided the inclusion of
the word “engineering” in deciding on
a name for the Society as we did not
want anyone to feel that our meetings
were to be of a predominantly technical
nature and thereby be of little or no in-
terest to lay people—for after all, they
are the ones who need assistance most.
We decided that our organization was

Charles R. Doty, the
author, with his Life
Membership Card
No. 1 which was
presented on the
occasion of the So-
ciety’s first dinner
meeting. Mr. Doty
was first president,
and has served ever
since as  program
director.
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to be devoted to all phases of audio and
that all of our programs would include
some music for those who were only
interested in listening. It is surprising
how many of those who just came to
listen at first have now become interested
in the why’s and wherefore’'s of the
equipment, The exposure to the technical
aspects of the subject during the first
portion of our meetings has created a
desire in many members to know more
about the basic principles because of
their fundamental relationship to the
over-all result. For example, the wife
of one of our members, who has been
attending our meetings fairly regularly.
came up to me after one of our recent
sessions and said “I am quite proud of
myself, I understood everything the
speaker said.” The talk that evening was
an explanation of the recording char-
acteristics of the very latest types of
LP records.

Our first regular monthly meetings
began in the Fall of 1950. We started
very modestly by meeting at the homes
of the members and by covering such
fundamental subjects as pickup stylus
wear, the preamplifier-equalizer and
why it is required, the power amplifier
requirements, and so on. A portion of
each meeting held at a member’s home
was devoted to listening to records on
his equipment. After a few months we
outgrew even the most pretentious home
quarters and rented a room at the
YMCA or local High School. In order
to pay for these facilities everyone who
attended a meeting paid 25 cents. For
the past two years our meetings have
been held in the largest quarters of the
two local hotels. We now charge 50 cents
per person and our average attendance
at meetings this past spring has been
over 100.

Operating Procedure

Meeting notices are mailed out about
a week in advance of the meeting date
We endeavor te word our notices in
such a manner that they will attract the
attention gnd stimulate the interest of
both the male and female members of
the Society. Letters rather than postal
cards are used because they are more
personal and convey more information
about the program, the speaker, and
the equipment to be demonstrated and
discussed. Our notices always conclude
with an invitation to members to bring
along as many friends as they may wish
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because anyone who is interested in
any phase of audio is always welcome to
attend our meetings. We make a charge
of $1.00 per year if a member wishes
to be notified by mail of the meeting
night and subject. This charge is neces-
sary to defray the cost of the preparation
and mailing of the notices. This who
do not wish to subscribe to the mailed
notices learn of our meetings through
the two local radio stations and news-
paper.,

Everyone attending a meeting is as-
sessed 50 cents to defray the expense of
the meeting quarters and the dinner of
the guest speaker. There are no other
assessments involved. We have a stand-
ing offer that anyone who does not feel
that Ife has received his 50 cents worth
from any meeting can get his money re-
funded at the close of the meeting, pro-
viding that he can convince our Treas-
urer that such was the case. To date
there have been no refunds made. On
this basis no one should feel that he has
an obligation to attend our meetings.
We wish every member, or interested
non-member, to feel free to attend only
those meetings which are of interest to
him, or to attend the meetings only as
long as necessary in order to secure
the information or help he is looking
for. In other words, we are interested
in performing a service rather than
having large turnouts at the meetings.
The element of friendship and the oppor-
tunity to talk things over (and possibly
to brag a little bit about one’s accom-
plishments) is an ever-present force
which brings many people out to every
meeting. As members leave our rank,
others step in to fill their places and so
far our membership has shown a con-
tinuous growth from year to year.

We make every effort to conduct our
meetings as informally as possible and
to restrict the business portion to abso-
lute necessities such as the reading of
the reports of the Secretary and Treas-
urer. The officers of the Society make
final decisions on.all matters of policy
or the expenditure of money, so that
only occasionally does anything develop
which requires the attention of the mem-
bership. We have no constitution or by-
laws. Announcement of sales of records
or equipment by the local stores are
made at the meetings. Also announce-
ments are made of topics of interest to
our members concerning meetings of
other organizations, such as the IRE
and AIEE. These matters seldom take
more than 10 or 15 minutes, so that
practically ail of our time is devoted to
the speaker of the evening, demonstra-
tion of the equipment under discussion
and the playing of records for the “lis-
tener” segment of the organization.

Our regular monthly programs are
presented by guest speakers and repre-
sentatives of manufacturers of high
fidelity equipment. The list of those who
have come to Poughkeepsie and pre-
sented programs during the past three
years reads like a““who’s who” at the
Audio Fairs, In other words, the leading
manufacturers send a speaker (in most
cases a loud speaker as practically every
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PAS officers for year 1953-54—left to right: Carter S. Ammon, treasurer; John E. Sill, presi-
dent: David W. Muir, vice president; and Lawrence A. Tate, secretary.

one of our guests has shunned our miero-
phone system) and generally a complete
complement of equipment. Of late we
have had a series of programs presented
by the leading manufacturers of matched
components. Our guests are free to pre-
sent their products in any manner that
they desire. In many cases the talks are
supplenmiented by projection slides or
blackboard diagrams,

Letters to manufacturers inviting them
to participate in our meetings contain
sufficient basic information about the
Society to permit them to rough out a
program presentation. Further corres-
pondence generally follows about the
equipment, arrangements for a slide pro-
jector when required, and so on. Prior
to the meeting, generally during dinner,
the speaker is further briefed on the
aims and purposes of the Society and
the type of people he will talk to so that
he can present a well-rounded program
which will cover all facets of interest.
Following the talk a question and an-
swer period is provided, and then the
equipment is demonstrated. In most
cases this is done through the medium
of records. The selections played are
chosen by the speaker to bring out cer-
tain features of the equipment which
will demonstrate it to the best'advantage.
During the demonstration part of each
meeting we try to play a few selections
from the same records (which are pro-
vided by the Society) so that a direct
comparison of the merits of the equip-
ment can be made from month to month,
These records include piano, ballet, and
organ selections. One selection which
we always request be played as a part
of the demonstration is Contrasts Over
Pedal, (Study in Overlones, No. 102)
by Bartok, Mikrokosmos Suite, record
BRS 303. This we consider the “acid
test” and guest speaker and audience
alike enjoy the reparte.
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One should not assume from the men-
tion of the above selection that we go
in for the window rattling type ot dem-
onstration. On the contrary, we make
every effort, and in most cases succeed.
in keeping the volume at living room
level. We believe that a modern high-
fidelity installation is an instrument for
reproducing music for pleasurable lis-
tening and not for testing the adequacy
of the construction of the house or the
patience of the family or neighbors.

At the June meeting, which is our
annual dinner gathering, the President
appoints a nominating committee whose
duty it is to sclect a set of officers for
the next year. The selections are voted
on at the first meeting in the Fall. We
have a standing rule that elected officers
can serve only one term.

The eclected officers of the Society
comprise the President, Vice President,
Secretary and Treasurer. The Pro-
gram Director and all committees are
chosen by the President at the time of
his election. The President presides at
all meetings, dictates the order of busi-
ness and introduces the speaker of the
evening. The duties of the Vice Presi-
dent, Secretary and Treasurer are the
same as in other organizations. The
Program Director has complete charge
of the programs, and makes all of the
arrangements with the equipment manu-
facturer and the guest speaker. The
Program Director makes it a practice
to secure complete information on all
new records played during the meeting
in case anyone should be interested in
purchasing one or more for his own
collection,

It is the custom for all officers to cir-
culate among the members to exchange
pleasantries and to greet those attending
a meeting for the first time. They also

(Continued on page 70)
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Scaling—

An Aid in Circuit Analysis

EDGAR D. MORGAN*

A simple preliminary operation transforms circuit values
to numbers much more easily dealt with in computation.

HE DESIGN AND ANALYSIS of audio
Tnet\\'orks can be a challenging and

satisfying occupation., On the other
hand, some of the computations re-
quired are best described as just plain,
hard work. Calculating the frequency re-
sponse of some networks, for instance, is
discouraging enough to make one forego
it. The functions often become un\\'teld\*
as soon as we insert values for the pa-
rameters. This is due mainly to the nu-
merical magnitudes of the elements
themselves.

To simplify the expressions somewhat,
present-day practice uses a systeni of
exponential powers of ten. Thus, a re-
sistance might be written as 5.6x 10°
ohms rather than 560,000 ohms. While
this is an improvement on the decimal
svstem, it still fails to eliminate much of
the drudgery. A significant step can be
made, though, by employing a process
called scaling.

What Is Scaling?

Scaling is a technique which changes
the components of an electrical 11uwork
to a more convenient magnitude before
computation or analysis begins. Very
large numbers can be appropriately re-
duced and small ones increased, This
virtually eliminates the exponential nota-
tion and we are f’lu,(l with a network

containing only “nice” values, such as
5.6 ohms, 15 farads, ete. Analysis then
proceeds unburdened with awkward

numbers. The results are interpreted by
an inverse process putting lI’l]IJE(LLnLC
voltage and frequency concepts in their
proper perspective.

The principle point to be noted, how-
ever, is that our choice of scaling values
is not completely arbitrary. \\e are, of
course, governed by the physical rela-
tionships between impedance, inductance,
capacitance, frequency, voltage, current,
etc. These iaws determine which class of
components we may freely adjust, and
the resultant effect on the other compo-
nents. The sunplihcatlon obtained makes
it worthwhile to investigate these limita-
tions and to formulate the rules we must
observe

Relations Between Parameters

- Let us suppose we have arbitrarily ad-
justed both resistance and capacitance by

*2124 31st Place, S. E.,
IDE0;

Washington 20,
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a given factor. For instance, we may
have reduced every resistance by a factor
of 1000 and increased every capacitance
by 100,000. This would have the effect of
changing a 50,000 ohm resistance to 50
ohms and a 1-pf capacitance to 0.1 farad.
If any further computations are to vield
a useful result, fundamental relationships
must hold. In particular, examine the
relationship w=1/RC, It is apparent
that we have, by independent adjustment
of R and C, effected an adjustment of .
In this case, our adjusted angular fre-
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Fig. 1. R-C-Coupled amplifier and conventional
equivalent circuit.

quency is 100 times smaller than its
proper value. The true value is 200
radians per second, but use of our scaled
values indicates the angular frequency
as .2 radian per second. This poses no
difficulty as long as we recognize this
additional adjustment is required to
place w in its proper perspective.

As this interdependence between pa-
rameters is easily investigated, we can
tabulate the possible choices of scaling
we have at our disposal. A convenient
start may be had by choosing

Z'=aZ
I'=bf
w'=cw

WWW- ameracarradioRistery. com

where the primed factors indicate ad-
justed values, and a, b, and ¢, arbitrary
scaling factors. From this point, we can
derive the other relationships between
components.

[f we ignore vector relations between
the quantities, we may drop the operator
J from our calculations, Then, as

Y =
we can substitute our chosen values
et

and

In a like fashion

e Bt 1 1
T/ T aZew  ac
and finally

E'=I'"Z'=aZbl =abE.
This covers all the factors needed for
most problems, and the results are sum-
marized in Table [.

Dimensjonless quantities such as am-
plification factor and gain are unaffected
by the sealing, although plate resistance
and transconductance are. The quality O
of a circuit is unaltered. This can be
readily demonstrated for a coil, as

'L’
O=p

a
_co—L o canl

= - Q.
alk

cak

An Illustrative Problem

A simple problem will serve to illus-
trate the technique. Let us calculate the
nmidfrequency gain and the half-power
points of the R-C-coupled amplifier in
Fig. 1(a). The conventional equivalent
circuit is shown in 1(h).

If we choose the scaling tactor a to be
103 then the resistance values will ap-
pear as in Fig. 2. An equivalent current
generator is indicated, in which

gm' =— = ——=12.5 oluns.
{ =

The three parallel resistances combine to
give an equivalent resistance equal to 4.5
ohms and the midfrequency gain is given
by

A= gm'ch' = ]2.5 X 45:563.

For calculating the high-frequency
circuit values, ¢ remains equal to 10
The quantity I/ac has been chosen as

(Continued on page 01)
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Some Hints for Broadcast Engineers

R. S. HOUSTON*

The author tells about some useful ‘“‘gim-
micks” he has devised to lighten the daily load.

Seund-Conditioning for Plastered Rooms

When confronted with the task of
recording a school band inside a con-
crete room, the task of obtaining proper
acoustics seemed insurmountable. Al-
though there was a high ceiling with
quite a pitch to it, the major source of
reverberation came from the hard plaster
and conerete walls, coupled with a con-
crete floor. There was no money with
which to treat the walls with commercial
sound board, nor was it considered prac-
tical, since the room was so seldom used
for recording but merely as a rehearsal
room. However, it was agreed that even
rehearsals would sound better in a more
dead room.

After experimenting with various
types of drapes, panels, and so on, it
was discovered that the soft pulpboard
separators for egg crates were almost
the perfect answer. Each one has 36 egg
cups of spherical shape which make for
perfect diffusion, and the material itself
i3 a good sound absorbent. Since this was
an agricullural territory (Colorado),
egg-crate separators were practically
free. The students themselves undertook
the task of applying them to the wall
with every sort of glue imaginable, and
none has fallen off after several years.

One or two coats of water-mixed paint
can be applied without interfering with
the surface and finish of the paper. But
even if hard-finish paint is used. the
shape of the separator is such that dif-
fusion is nearly perfect. By using them
with the cup turned out, that is, with the
convex side showing, a greater diffusion
is obtained. The difference with and
without this treatment is almost over-
whelming, and satisfactory recordings
can now be made. ©

* 77234 Broad St., Pennsanken, N. J.
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Remote Air Monitor Speaker

Often there arises a need for the
transmitter man on duty to do work
away from the building or out in the
field—in either case, out of earshot of
the monitor speaker. When work is be-
ing done on or around the antenna tuner,
the method described here will provide
positive monitoring without the need of
stringing a monitor pair to the location.

[t consists simply of a high-level diode
monitor driving a speaker directly as

ALTERNATE
GOUPLING
METHOD

ANTENNA pd 6X4
TUNER

Fig. 1. The air monitor speaker.

indicated in Fig. 1. A 1- or 2-turn loop
is used at the cold end of any inductor
in the antenna tuner to sample the r.f.
in the tower. In the case of a current-fed
antenna, the loop could be in the feed
line to the tower. A power-type diode
stuch as the 6X4, is used to rectify the
r.f. to pulsating d.c. A regular plate-to-
voice coil transformer is used to match
the signal from the loop to the speaker.
A 2-uf capacitor is used across the pri-
mary of the transformer to bypass the
r.f. to ground.

A weatherproof 6-inch projector was
mounted on the roof of the tuning house
to enable the sound to be heard at some
distance. Thus it was possible to be
aware of the program and still not be
tied down to the building proper. This
method drains perhaps | watt from the
r.f. energy, which is hardly enough to
bother about.

Unattended Remote Without Amplifiers

In the course of experimentation, it
was determined that the telephone lines
in one town were exceedingly quiet. It
came to light when, through emergency,
earphones had to be used as both micro-
phone and receiver for a talking circuit.
In order to hear the signal from the line
it was put through an amplifier at the
studio. Surprisingly, there was little
noise noticeable. Further research dis-
closed that with low-impedance micro-
phones the noise was cut down to prac-
tically zero—the lower the impedance,
the lower the noise. It was also discov-
ered that if the studio input impedance
was kept considerably higher, the noise
was still further reduced.

The user of this system must remem-
ber that while a balanced line will re-
duce crosstalk tremendcusly, there is still
some susceptibility, so the area through
which a given line will travel must be
comparatively quiet, particularly free of
electrical disturbances. On the several
lines the author has had occasion to use,
the results have been completely accept-
able, and the advantages of not needing
an amplifier are many. There is nothing
save the line connection to the micro-
phone to worry about. There is no need
to fear that nontechnical personnel will
forget to turn on the amplifier. And the

(Continued on page 60)
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A New Approach To Electrical

Resonance

N. H. CROWHURST*

A clarification of the subject of resonant circuits presented in a manner
that makes it easier to understand the effects of series and shunt con-
nections of inductance and capacitance in combination with each other.

culties in the teaching of electri-
cal and mechanical resonance at
the British L.LE.E. some of the sources
of confusion were enumerated, and
some suggestions, including the present
new approach, were put forward with a
view of overcoming difficulties. That the
conventional approach is unsatisfactory
is evident, not only from difficulties en-
countered during the teaching of this
subject, but also from the misunder-
standings and fallacies one finds even in
the minds of gualified engineers years
after the completion of their training.
So long as one is interested in reson-
ance only in a general sort of way, the
difficulties remain unnoticed. The gen-
eral principles that series circuits pro-
vide a low impedance, and parallel cir-
cuits a high impedance at resonance are
easily understood. The difficulties arise
when detailed investigation of circuit
performance in the vicinity of resonance
is required due to the number of quan-
tities associated, the possibilities of dit-
ferent quantities varying, and the choice
of phenomena by which resonance is
identified. Usually frequency is taken as
the independent variable, circuit quanti-
ties being considered at least relatively
fixed; but some practical applications re-
quire a consideration of response as cer-
tain circuit elements are varied with the
frequency fixed. Whatever is varied,
maximum or minimum impedance co-
mcides with the condition for unity
power factor, resistive impedance, or in-
phase transfer only for special cases.
In some arrangements there may be
from four to six different critical or
reference frequencies associated with
resonance,
Part of the difficulty arises because
most presentations of the subject either
include erroneous statements, or are in-

AT A RECENT DIscUSsION of diffi-

*82, Canterbury Grove, London, S.E.

27, England.

—MAW— 550
it

Fig. 1. This is the conventional circuit for con-
sidering parallel resonance.
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sufficiently explicit in specifying con-
ditions.

The most common fallacy arises from
using the circuit of Fig. 1 as the basic
or simplest parallel resonant arrange-
ment, and then assuming for simplicity
that the resistance may be given a con-
stant value over the range near reso-
nance, In actual fact, as we shall show,
resistance often contains a term varying
with ®©?, which means it can vary more
rapidly than the reactance of either L
or C. But no one would dream of as-
suming the reactance of L and C to be
constant over a range of frequencies
near resonance! “Yes we know,” is the
usual response, “but one must make
simplifying assumptions somewhere in
a first approach.”

The author agrees; but simplifying
assumptions should always follow a
channel designed to aid the approach,
and should, as far as possible, have some
significance in practice,

Series Circuits

To start with, take the series circuit,
shown in Fig. 2. Consider it first with as-
sumed constant current as frequency is
varied as in Fig. 2(a). If difficulty is en-
countered in visualizing the condition of
constant current, it can be assumed that
current is adjusted to the same value at
each frequency before a reading is taken.

Voltage drop across the resistance cle-
ment Fr is constant. Drop across the in-
ductance V5 is proportional to frequency,
hence is represented by a straight line at
slope proportional to L. Drop across the
capacitance will be inversely propor-
tional to frequency, giving a hyperbola.

When the two reactances are equal.
the resultant drop is that across the re-
sistance, and unity power iactor coin-
cides with minimum (resistive) imped-
ance for this arrangement. There is only
one critical frequency, at which both
minimum impedance and zero phase oc-
cur; there are no other maxima or
minima.

Next, transfer this information to an
assumption of constant applied voltage,
shown in (b) of Fig. 2. Readjustment of
value is made at each frequency so that
the “‘curve” for ¥ is now a straight hori-
zontal line, as a result of which the /7
and Vr curves now peak upwards, in-
stead of being horizontal lines, The volt-
ages across the inductance and capaci-
tance elements also take the form of
upward peaks, staggered about the re-
sonant frequency. To make the voltage
curve flat, the ordinates from the con-
stant-current condition have to be multi-
plied by the factors producing the cen-
tral peak in the I and Vr curves, But as
both V¢ and 7z have a slope at the re-
sonant frequency in the constant-current

Fig. 2. Curves rele-
vant to the resonance
of a simple series cir-
cuit, using (a) con-

stant current, and
(b) constant applied |
voltage. |
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Fig. 3. This circuit is suggested as a better
simple basis for consideration of parallel re-
sonance.

condition, it follows they must each have
a similar slope in the constant-voltage
condition at resonance, where the cur-
rent curve has a stationary point. So the
peaks will be shifted by the influence of
the slope shown in the constnt-current
CUurves.

Parallel Resonance

Now for parallel resonant circuits.
Why not take the arrangement of fig. 3
as basic? It has the advantage that con-
sideration can take the same form as for
the series circuit, of which it is actually
the dual. In teaching, the term duality
need not be mentioned at this stage, but
the approach can well pave the way for
introduction of this idea later. It is much
easier to accept a principle if it can
easily be identified with previous work.
The curves of Fig. 2 can serve exactly
by making the following substitutions:
[ (constant) and ¥ (constant) are in-
terchanged, as are also /" and I; and Vo,
V1 and Vr are replaced respectively by
[, Ic and Ir. It is convenient to distin-
guish between series and parallel com-
ponents of resistance by the use of » and
R, respectively, as symbols. This ap-
proach for parallel circuits has the ad-
vantage that impedance maximum occurs
at the same frequency as zero phase or
unity power factor.

Here the objection will be raised that
such a circuit i not practical. But is it
not as practical as the more conventional
one? The only case where an inductor
even approximates inductance in series
with constant resistance is when an air-
cored inductor is operated at relatively
low frequencies. Inductors for low
(power or audio) frequencies are more
often iron-cored to increase their Q fac-
tor; and at radio frequencies, high-fre-
quency resistance invalidates the as-
sumption of constant resistance even in
air-cored coils. There are cases where
assumption of constant shunt resistance
is a nearer approximation, over a range
of frequencies at least, than assumption
of constant series resistance. One such
case is a gapped iron-cored inductor
where the gap is smaller than that for
optimum Q over the range considered.
The principal loss is then core loss, and
at the higher audio frequencies this will
be principally due to eddy currents,
which can be considered the result of a
constant shunt resistance.

Another useful feature of this ap-
proach is that it can demonstrate the
usefulness of the terms susceptance, con-

AUDIO e FEBRUARY, 1955

ductasce, and admitiance, as reciprocals
of reactance, resistance, and impedance.

Using The j Operator

Now, what is wrong with introducing
J at this stage? Possibly the student has
not covered work in his mathematics in-
troducing expressions such as cos 0+7
sin. 0. (Or do-the mathematicians still
prefer it?) But the author remembers at
this stage of his own mathematical stud-
ies he wondered why sine 0 should have
the imaginary coefficient rather than
cosine 0. For a long while it seemed quite
arbitrary. Introduction of 7 with a prac-
tical purpose such as this in view will
surely avoid such puzzled states of mind,
although a rigorous proof for its use is
not given, and the mathematics will be
easier to absorb in due course. It can be
shown that successive multiplication by
j is equivalent to rotation of a vector
throungh 90 degrees, and that the sig-
nificance of “real” and “imaginary” as
applied to in-phase and wattless com-
ponents, respectively, is quite logical,
without a rigorous mathematical proof.
Conversion from combinations of con-
ductance and suscepfance to resistance
and reactance and wvice wersa can be
shown by inverting and rationalizing the
denominator, and it will help the student
to appreciate quickly the usefulness of j.

Figure 4 illustrates this for convert-
ing actual series components to equiva-
lent shunt components. The actual series
combination has an impedance of

Z=r+joL. (1)

The corresponding admittance expres-
sion is
B v )

r+jol ~ rt+wil?

The admittance of the equivalent ar-
rangement, using the resistance symbol
rather than conductance, as the former

¥

ACTUAL

=
LS

EQUIVALENT

Fig. 4. Conversion of series elements into
equivalent parallel connected elements.

Approximations for these expressions
when r is small or large compared with
the reactance oL can then be given:

rewl: L/~ L (4a)
2] ¢
and R/ =~ mr (5a)
i
r>wl: L’wm (4b)
and R/ ~r (5b)

Expressions (4a) and (5a) show that
when 7 is small, L’ is nearly the same
as L, and R’ varies in proportion to ®f.
The equivalent inductance of (4b) has
not much importance, but when the
series inductive reactance is small the
resistance value is nearly identical,
whether the inductive component is con-
sidered as a small series inductance or a
large shunt one,

Similar expressions for conversion the
other way are:’

RS
: ; et L e : s
1s often moch easxiy vlstj!ahzed., 1S L’'=1 s oile (6)
g S 3 and
e T e 5
For complete equivalence, the real and Ré+o2L2"
imaginary parts of expressions (2) and T s
(3) must be equal, so the equivalent RGBSk (6a)
alues are w?].2
v ar 5 Sy et 7a)
L'=L+ E"I (4) =
and ReoL: L'~—= (6b)
w?]? (5) L
/= = -
S v and ' = R (7b)
(a)
0 B
\_/
L lotus of V;
Fig. 5. Demonstration of expression (5a) by means of vector diagrams.
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Going, Going Going, West—
for the Third Time

Audiofans, buyers, customers, doubting Thomases, engineers, fiddlers,
general public, hucksters—all are entraining and enplaning and enauto-
mobiling for the West's biggest audio event—Audio Fair-Los Angeles

witness the largest collection of audio

equipment ever assembled under one
roof west of the Hudson River when the
third annual Audio Fair—Los Angeles
opens its doors to the public. Represent-
atives of all leading equipment manu-
facturers will be present with their
wares to delight the people of Southern
California—and all others who find it
easier to go to Los Angeles than to New
York—for their audio enlightenment.

And the engineers will have their day
too, with the coincidental West Coast
Convention of the Audio Engineering
Society, with sessions devoted to tech-
nical papers, meetings of section chair-
men, planning, and just plain eating—
for the first annual banquet of the Los
Angeles Section is to be held on the
evening of February 9.

As everyone knows who has ever at-
tended an Audio Fair, it is likely to be
a noisy affair—who would have it other-
wise ?—and thousands of people will go
away with one idea firmly implanted in
their minds, how do I go about building
up a home music system for myself?
All the answers will be at the show, for
enough equipment will be exhibited to
suit even the most critical enthusiast,
and systems ranging all the way from
$150 to $1500 could easily be put to-
gether from components selected at this
gathering.

The following is a list of the exhib-
itors as of press time. As usual, others
will sign up at the last moment, and
those who attend will get more than
they bargain for, since they can be sure
at least of those listed here plus an al-
most certain few more.

TLIE EVENING of February 10 will

ACOUSTICRAFT 314
48 E. San Jose, Burbank, California
In Attendance: Chorlie Klein

ALTEC LANSING CORPORATION 409
9356 Santa Monica Blvd.,, Beverly Hills,
Colifornia

161 Sixth Ave., New York 13, N. Y.
In Attendance: Ed Grigsby

AMERICAN MICROPHONE CO. 657
370 S. Fair Oaks Ave., Pasadena 1, Calif.
In Attendance: Gramer Yarbrough

AMPEX CORPORATION 521

934 Charter Street, Redwood City, Calif.
In Attendance: Forrest Beard
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ANGEL RECORDS 686
P. O. Box 201, Altadena, Calif.
In Attendance: Ralph Auf Der Heide

ARCTURUS MANUFACTURING

CORPORATION 506
4301 Lincoln Blvd., Venice, Calif.

In Attendance: Paul Anderson

AUDIO 543
P. O. Box 629, Mineola, N. Y.
In Attendonce: C. G. McProud

AUDIO DEVICES, INC. 459
1006 Fairfax Ave., Los Angeles 46, Calif.
In Attendance: Alan H. Bodge

AUDIO ENGINEERING SOCIETY 576
P. O. Box 12, Old Chelseca Station, New
York 11, N. Y.

West Coast: Herb Farmer,
University of Southern California,
University Park, Los Angeles 7, Calif.

AUDIO FAIR—LOS ANGELES 566

AUDIOGERSH CORPORATION 559
1865 N. Western Ave,, Los Angeles, Calif.
In Attendance: Conrad Strassner

BELL SOUND SYSTEMS, INC. 679
555 Marion Road, Columbus 7, Ohio
In Attendance: H. H. Seay, Jr.

DAVID BOGEN CO., INC. 512
29 Ninth Ave., New York 14, N. Y.
In Attendance: Yinton K. Ulrich

R. T. BOZAK CO. 686
P. O. Box 201, Altadena, California
In Attendance: Ralph Auf Der Heide

BRADLEY MFG. CO., INC. 303
11 W. Magnolia Blvd., Burbank, Calif.
In Attendance: Frank Valenta

BRITISH INDUSTRIES

CORPORATION 315, 318
164 Duane St., New York 13, N. Y.

In Attendance: Leonard Carduner,
Frank Hoffman

CALIFORNIA RECORD DJSTRIBUTOR 520
2962 W. Pico Blvd., Los Angeles, Calif.
In Attendance: Jack Lewerke

CAPITOL RECORDS DIST. CORP. 405
318 W. 15th St., Los Angeles, Calif.
In Attendance: Robert C. Camp

CONCERTONE 609, 623
4917 W. Jefferson Blvd., Los Angeles, Calif.
In Attendance: Bert Berlant, Ed Altschuler

CONRAC, INC. 515
19217 E. Foothill Blvd., Glendora, Calif.
In Attendonce: W. J. Moreland

D & R LIMITED 403
7225 Beverly Blvd.,, Los Angeles 36, Calif.
In Attendance: Roland Olander

DAYSTROM ELECTRIC CORPORATION 584
753 Main St., Poughkeepsie, N. Y.
In Attendance: Frank Randall

ELECTROSONIC LABORATORIES 686
P. O. Box 201, Altadena, California
In Attendance: Ralph Auf Der Heide

ELECTRO-YOICE, INC. 685
Cecil & Carroll Sts., Buchanan, Mich.
In Attendance: Lawrence LeKashman

ESPEY MFG. CO., INC. 485
8346 Beverly Blvd., Los Angeles, Calif.
In Attendance: Roy Smith

FAIRCHILD RECORDING
EQUIPMENT CO. 343

154th St, & 7th Ave., Whitestone, L. I, N. Y.
In Attendance: Jay H. Quinn
FENTON COMPANY 540
15 Moore St., New York 4, N. Y.
In Attendance: Charles F. Fenton
FERRANTI ELECTRIC INC. 403

7225 Beverly Blvd., Los Angeles 36, Calif.
In Attendance: Roland Olander

FISRER RADIO CORPORATION 486, 487
21-21 44th Drive, Long lIsland City 1, N, Y
In Attendonce: James J. Parks

GENERAL ELECTRIC COMPANY 684
Radio & Television Department,

Electronics Park, Syracuse, N. Y.
In Attendance: N. R. Bibks

HARMAN-KARDON, INC. 687
520 Main St., Westbury, New York
In Attendance: Sid H. Hecht

HIGH FIDELITY MAGAZINE 440
Great Barrington, Mass.
In Attendance: Charles Fowler

INTERNATIONAL ELECTRONICS

CORPORATION 418
159 Howell St., Dallas, Texas

In Attendance: Edmond A. May

JENSEN MANUFACTURING

COMPANY 607, 608
6601 S. Laromie Ave., Chicago 38, 1.

In Attendance: Louis W. Selsor

KARLSON ASSOCIATES, INC. 406
1483 Coney Island Ave., Brookiyn 30, N. Y.
In Attendance: John Karlson

(Continued on page 46)
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PILOT RADIO CORPORATION 37.06 36th ST, LONG ISLAND CITY 1, N. Y.
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PILOTONE
AA-420
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INTERMODULATION DeSTORTION - PLACENT
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POWEA OUTPUT = WAYTS

in. long, 10 in. deep, and 5 in. high. It uses
seven tubes—a 12AX7 as phonograph pre-
amplifier, a 12AX7 as the tone-control
amplifier, a 6C4 and one half of a 12AU7
as voltage amplifiers, the second half of
the 12AU7 as a phase splitter, two 5881s
as output tubes, pentode connected, and a
5Y3GT rectifier. The construction is basi-
cally that of two separate units—the power
amplifier which is similar to the AA-903,
and a preamplifier section similar to that in
the tuner, although on a small chassis.
These two units are fitted together, and the
entire assembly is enclosed in a perforated

°
S e Equipment Report
vt&é\‘;‘\ | gt b -
aes TR __|._. 81 S 2
aﬁ&ﬁl:huh:\\ﬂ\_‘ -t i I :i =
e TR [ ; e
g0l || | SO §\-~L\ Pilotone AA-420 Amplifier—Sargent-Rayment SR-808
Ea THHE ﬁ:% i Tuner-Tone Control—Radio Shack Corporation’s Realist
5 1 1 A A “af”” Amplifier, Realist FM Tuner, Realist AM Tuner
NG
T A e S T 1.or’'s new compact amplifier, the shown in Fig. 2, while the external and
CTTTTITT T =TT AA-420 is one which sheould make it chassis appearances are shown in Figs. 3
Il 4 ﬁ—-;-;-i;!Jl-LLi‘;o—L: = possible for the music lover to set up and 4.
b S| R L S 5] a system in the smallest possible space with A study of the schematic will show some
iy % Aot LTI - ’ the assurance that his performance is mot of the interesting features—among them
sy \'., By limited by the miniaturization of the equip- being the provision of a level-set control
3"7",} S s e T S g ment, This unit combines essentially the on the three high-level inputs, RADIO, TAPE,
A/,e, 5 I G} same facilities for phono equalization and and AUXILIARY, and the use of a dual
< 7 2’? ] P B E R Hs tone control used on the AF-860 Pilotuner volume control with one section ahcad. of
20l ] | _LL | i with a power amplifier having a 15-watt the tone control stage and the other just
EAE A i l‘_:\jmﬁw ‘i'!l"‘""’ capability, and the over-all size is only 13 ahead of the power amplifier section. This

results in the minimum noise level, since
the reduction of input signal to the power
amplifier reduces hum arising in the tfone-
control section as the volume is lowered.
whereas the first section of the control
prevents overload of the input stage. As
with most other Pilot equipment, the load
resistor for the phono pickup is variable
with a range from 6800 ohms to 100,000.
This control and the level-setting controls
are all located on a panel at the rear of the
amplifier adjacent to the input jacks. In
addition, a switch is provided to accom-
modate high- or low-level pickups, thus

metal case which provides adequate ventila-
tion. The schematic of the amplifier is

avoiding overload of the first preamp stage.
(Countinued on page 62)

Fig. 1. Performance data on the Pilotone
AA-420 Amplifier and Preamplifier.
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Fig. 2. Over-all schematic of the AA-420 amplifier.
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IMPOSSIBLE TO OBTAI ”ITH ANY OTHER TYPE SPEAKER
3500 cps to beyond audibmty / 180° Dlsperswn / + 56 db RETMA Rating

The T35B—for lower powered sys-
tems and existing quality AM-FM
radio or radio-phonographs, fin-
ished in flat matte black. Requires
only X36 to attach to music system.
_ AT37 level control optional. Imped-
ance 16 ohms. Shipping wt. 2 Ibs.

Beautiful Piccolino Accessory
Enclosure for T35 or T35B,
mahogany or blonde. List
$15.00, Audiophile net
$9.00.

The Piccolino, complete,
Super-Sonax, X36 crossover
and AT37 level control,
wired to connect to music
system:with T35 List$90.00,
Audiophile Net $54.00; with
T35B List $70.00, Audio-
phile Net $42:00.

Prove It To Yourself at Your
E-V Distributor's — Test the
T35 for yourself with this
special demonstrator. You
operate the switch that cuts
the T35 in or out of an actual
high fidelit.)«r system. Your
ears give you the proof of
T35 performance!

Any high fidelity music installation shows amazing
improvement in the last two octaves with the addi-
tion of the easily installed T35 or T35B. The E-V
T35 iswithout equal in its ability to reproduce high-
est audio frequencies with distortionless purity.
At least one more octave of silky highs is afforded
through use of T35 for systems over 20 watts, or
T35B for systems under 20 watts. Solid 180° dis-
persion is accomplished by the E-V developed dif-
fraction slit type horn. E-V Model X36 crossover
and Model AT37 level control are designed for
use with the T35 and T35B. Impedance 16 ohms.
Shipping weight 2 Ibs.

T35 List $55.00 Audiophile Net $33.00

T35B List $35.00 Audiophile Net $21.00

X36  List $14.00 Audiophile Net $ 8.40
AT37 List$ 6.00 Audiophile Net $ 3.60

TO DAY — write for Bulletin 194 and name of nearest E-V dealer.

% ’ ELECTRO-VOICE, INC. « BUCHANAN, MICHIGAN
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Fig. 1. Performance curves of the audio por-
tion of the SR-808 Tuner and Tone Control.

SARGENT-RAYMENT
SR-808 TUNER and
TONE CONTROL

Those who take pleasure in observing
well constructed equipment in any form—
amplifier, tuner, sports car, or watch—in-
variably study the design and its execution
from every standpoint. Sargent-Rayment
amplifiers and tuners have heretofore shown
some excellent features, and this newest
model is no exception. The line previously
included an AM-FM tuner, an AM tuner.
an amplifier-preamp unit, an amplifier, and
a separate preamplifier-control unit,

The SR-808, introduced only a month
or so ago, combines the AM-FM tuner with
a preamplifier and tone-control section to
provide everything except the power ampli-
fier and speaker for a home system—unless
one includes phono equipment as an essen-
tial, as most do.

The new unit, shown in Fig. 2, does offer
considerable flexibility of control, and in
addition provides some completely new
features which have never before been in-
corporated in home equipment. The tuner
itself is quite complete, with separate sec-
tions for AM and FM except for the tuning
capacitor. The FM section consists of a
grounded-grid input stage followed by a
tuned r.f. amplifier and the mixer, with a
separate tube being used for oscillator and
afc. control. The mixer is followed by
two if. amplifier stages, two limiter stages,
and a discriminator, using a total of nine
tubes. The AM section consists of an r.f.
amplifier stage, mixer-oscillator, one i.f.
amplifier, and the Sargent-Rayment low-
distortion detector. This consists of a diode
rectifier feeding the grid of a cathode
follower, with the latter deriving its bias
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from the diode load resistance, and offering
an a.c. load which is exactly equal to the
d.c. load, an arrangement which eliminates
most of the distortion which obtains on
high-level modulation with erdinary diode
detectors, A separate diode provides a.g.c.
voltage, removing this load from the de-
tector diode circuit. The tuning indicator is
an “eye” tube which is permanently con-
nected to the awv.c. busses of both tuner
sections, and the actuating signal derives
from the section which is operating at any
particular time—plate supply being switched
to select the section in use. The selector
switch also controls the heater voltages
of the tuner sections, and when using the
audic section for phono reproduction, both
AM and FM heaters are turned off. As the
user turns to either AM or FM, the heaters
for that section are energized. We do not
consider this a useful feature—as we ex-
plained to the manufacturer—but the reply
was that many people feel that their tubes
are being “worn out” unnecessarily if their
heaters are energized even though the
tubes are not in use. This may be true,
but it would be no problem to wire this
“feature” out, as we would do immediately
since the delay in waiting for a section to
heat up as we change from AM to FM,
for example, or from phono to AM or FM,
is a minor annoyance. For those who want
to conserve tubes, this would be considered
a useful feature; those who don't would
simply jumper the switch, so it is not an
impertant objection.

The audio section consists of a preamp
tube with three phono curves, nsing feed-
back equalization, a two-section volume-
loudness control, a five-position filter
switch, and a cathede-follower output tube.
The tone control section is located hetween
two sections of the voltage amplifier tube,
and feeds the compensated portion of the
volume-loudness control. Provision is made
to accommodate the usual magnetic pickups,

as well as the crystal, ceramic, and capaci-
tance types, and a spare high-level input
is provided for tape reccrder, TV tuner, or
whatever the user might require. Three
outputs are provided—beTECTOR, which is
ahead of the tone-control and filter circuits;
TONE CONTROL, Which includes these circuits ;
and MULTIPLEX-BINAURAL, which is a con-
nection ahead of the de-emphasis network
in the discriminator circuit of the FM
section.

Figure 1 shows the performance curves
for the SR-808 tuner and tone control. The
top section shows the phono equalization
curves with the filter out of circuit and
with the tone controls flat, and the loud-
ness control switched out. The center sec-
tion shows the tone-control limits with the
selector switch set at the 250-cps position.
This requires some explanation, since this
is one of the unique features of the tuner.
As many listeners have observed, some
types of tone controls give too great a boost
in the upper lew-frequency region as the
control is advanced, so that the tone quality
is “chesty” on male voices. However, this
same type of tone contrcl may be eminently
satisfactory on music reproduction. There-
fore, this tuner incorporates a switch along
with the continuously variable bass tone
control to offer a choice between two in-
flection points, In addition, either inflection
point—250 or 350 ecps—may be selected
with or without a 50-cps cut, which may be
used to eliminate hum from a radio pro-
gram, for example, or to reduce rumble
from a faulty turntable. Thus the curves
in the center section of Fig. 1 shows the
limits of tone-control action with the 250-
cps turnover, the dotted lines at the left
showing the cffect with the 50-cps cut in
operation. Also shown in this section of the
performance curves is the effect of the
loudness compensation with the volume
reduced 40 db from the maximum position

(Continued on page 63)

Fig. 2. Sargent-Rayment model SR-808 tuner and control unit.
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NEW...G-E 3-WAY RECORD FILTER

Filters all noise . .. restores halance
to every record...Only $19.95

HERE is a brand new conceprt in filter systems.
Every accessory control for fine music repro-
duction is wrapped up 7n this one instrument.
There’s a Lo cut-off to suppress turntable rumble
and vibrarion ...a Hi cut-off for total reduction of
record scratch and high frequency distortion...
plus a complete compensaror selection.

Now—compare the cost. General Electric’s Rec-
ord Filter is priced at little more than half what
yow’d pay for less flexible instruments! It belongs
in every type of home record equipment. Hear it
soon and treac yourself to the custom-tailored bril-
liance this filter reveals...with even the oldest
recording in your collection.

*Subject to change without notice. Slightly higher West and South.

FOR CUSTOM INSTALLATIONS... OR CONSOLE PHONOGRAPHS ... EVEN WITH INEXPENSIVE RECORD PLAYERS

@ Lo cut-off—Four positions 0, 40, 60 and 80 cps.
® Hi cut-off—Four positions 3, 5, 9kc and flat.
® Six Selective Compensator settings.

BE THE FIRST TO OWN ONE!
MAIL THIS COUPON TODAY!

_________________ -
© Completely independent controls. ||- |
5 ; & General Electric Company
® Developed exclusively for use with G-E variable ] Radio & TV Department, Section R4425 |
reluctance cartridges or similar types. | Electronits Pask; Syracise, NoY: |
@ Use with or without compact cabinet. l Please send me information regarding your |‘
= new 3-Way Record Filter. |
| AR e il Bt e e e kA |
Frogress ls Qur Most Important Frodvct l |
| ADDRESS ....ooiiiiiiiiiiiiiaes |
GENERAL ELEGTRIG ! CITY o s Sl e Ty s STATE irles }
e e e e T R |
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Fig. 1. Performance curves for the Realist

model AF amplifier.

“REALIST” COMPONENTS
CORPORATION'’S
RADIO SHACK

When space considerations enter into
the selection of equipment for a modern
home music system, the user is confronted
with a problem—“Shall T forego a radio
tuner, or must I provide the space for one
even though it means that I may have to
cut down on sonte other component in order
to get the tuner into the available space?”

The new “Realist” tuners—both AN
and FM—are extremely compact, and if
the addition of the tuner or tuners makes
it necessary to cut down on the space for
the amplifier—then the Realist amplifier
can help, because it, too, is quite compact.
And it appears that the compactness have
been achieved without too much corner-
cutting, for the performance measures up
fairly well with many of the other small
amplifiers on the market. One of the
principal advantages of the Realist tuners
is that they make it possible to add an FM
tuner to a present installation with a
minimum of expense—or to add the AM
tuner when a larger and more elaborate I'M
unit is already in use but where the owner
finds it desirable to have AM to get some
of the stations that are not duplicated or
possibly to add the facility for stereophonic
reception.

The Amplifier

The AF model Realist amplifier consists
of four stages—a 6SC7 as the preamp
with feedback-type equalization and with a
switch which makes the stage “flat” for
microphone input; a 6SL7 serving as a
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voltage amplifier and self-balancing para-
phase splitter which drive a pair of 6V6's
connected as pentodes. The output trans-
former offers impedances of 4, 8, and 16
ohms, and feedback extends back to the
cathode of the first section of the 6SL7.

The unit also provides for an input from
a crystal pickup or a radio tuner, and a
jack for output to a tape recorder—the
latter being comnected ahead of the volume
control. A SY3GT rectifier furnishes plate
current for the unit, using a total of 90 uf
of filter and decoupling capacitors.

The volume control is compensated, with
the bass tone control acting to remove the
compensation as desired. The treble tone
control serves only to reduce high-frequency
response. This would be adequate for the
average installation, although some users
might feel the need for bass boost over
that which is provided, and might want it
to be separate from the volume control com-
pensation. In addition, some users might
feel the need for some degree of bass cut.
It is rare that treble boost is used for
consistent listening, and it is not unusual
that the amplifier does not provide the
treble boost that some find occasionally
necessary. In view of the low cost of this
amplifier, however, it is felt that these
refinements may well be dispensed with,
and that satisfactory performance can be
obtained without them.

The performance curves of the amplifier
are shown in Fig. 1. Intermodulation dis-
tortion just barely exceeds 2 per cent at
10 watts output, and from 5 watts down
remains below 1.5 per cent, which is about
normal for 6V6 amplifiers. Equalization
at the low end for phonograph is approxi-
mately correct for the RIAA curve, with
slichtly more rolloff than normal on the
high end., With the volume control set at
40 db below maximum—which would be
about right for average listening levels—
the compensation at 50 cps 1s of the order
of 15 db, and this may be reduced by
operation of the bass control at the dis-
cretion of the user. -

At maximum setting of the volume con-
trol, an input signal of (.26 volts gives a 1
watt output from the radio input jack, while
a 2.5 mv signal from phono or a 3.2 mv
signal from a microphone will give the
same output. Power consumption is 65

of the

Fig. 2. External appearance Realist

amplifier.

watts. Figure 2 shows the external ap-
pearance of the amplifier.

The FM Tuner

The Realist FM Tuner is an intriguing
little device, for in spite of its small size
and low cost, it is sensitive and capable
of putting out a high-fidelity signal. The
entire chassis is only 474 in. high, 914 in.
long, and 63% in. deep, and can either be
mounted in an opening 374 by 9 in. or
used in a wooden cabinet which may be
obtained for use with it. It has its own
power supply, and is equipped with a power
switch and a tuning control, in addition to
a phono-radio switch on the front panel
which permits the installation to be made
with an existing amplifier which accom-
modates “phono” inptits—making it espe-
cially convenient for use with existing radio
sets, for example, or as an accessory for
use with a TV set which is equipped with
a phono jack. Thus the pickup lead is
simply removed from the other radio or
TV set and the lead from the tuner is
plugged in instead—the phono lead then
being plugged into the FM tuner chassis.
Power consumption is 26 watts under no-
signal conditions. The chassis is shown in
Fig. 4.

The circuit of the tuner is conventional,
as shown m Fig. 3. It employs a tuned r.f.
stage using the pentode section of a 6US,
followed by the triode section serving as
the mixer. The oscillator and the ad.c.
reactance tube employ two halves of a
12AT7, and two 6AUG6’s are used as if.
amplifiers. A third 6AU6 serves as a

(Continued on page 64)

A

Fig. 3. Schematic of the Realist FM tuner.
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Big Noise

HIS MONTH'S recommended Big Noise,
Tyou'll be surprised to hear, is on a low-
cost label, Columbia’s Entré. (They
pronounce it AWNTRAY, far as I know.)
The set has two LP records, but the lower
price will help you decide that you can

afford it—after you've heard the last part
of Side 1. . . .
Berlioz: Requiem Mass. Chorus, Orch.

Rochester Oratorio Soc., Theodore Hollen-
bach; Ray De Voll, tenor.
Columbia Entré EL-53 (2)

Berlioz is becoming a well known, if somewhat
eccentric, hi-fi composer, not to be trusted too
far (he’s apt to go off into a half hour of pianis-
simo music between two good “demonstration”
passages—most inefficient of him) but at his best
unbeatable, because of (a) superb orchestration,
like nobody clse’s, and (b) sheer emormousumess
of effect, with huge orchestras, organs, brass
bands, choirs, ete.

Band Two, side One, of this work, will outlive
every other hi-fi record ever made except another
of this same piece, and the sound of its music
will never be rivalled elsewhere by any conceivable
change. Why?

This is the famous Dies Irae with its second
part, the Tuba Mirum (the trumpet of doom)
that, beginning with vast masses of singers, 250
here, includes not only a huge orchestra but four
brass bands that are supposed to be situated
at the four corners of the earth—pardon me, of
the church, cathedral, concert hall, colossenmn or
what have you, plus the most enormious battery
of kettle drums ever known to man, all pound-
ing away at once. What an incredible sound!
I've been in the midst of a relatively stripped-
down performance of this music—we didn’t have
enough drums nor brass—and I never hope to
hear such an astonishing noise again in my life;
this performance purports to have the full instru-
mental complement, and it sounds that way.

How loud? Loudness isn't the point, on rec-
ords, There is, of course, a maximum level that
can be cut into a standard record and this one
does not exceed it, nor should. The loudness is
a function of your equipment. But licre, at last,
is a recording that you may play as loud as you
want—and yet not exceed the intended ear volume
and car-cffect—ior I am dead sure that if Berlioz
oould have doubled the hitting power of his
music he would instantly have jumped at the
chance! Here's a chance of a lifetime, for those
who are always getting sat om because they
play hi-fi music too loud for the composer’s in-
tentions.

I've leng since learned to play most of my
music at a reasonably medium-power volume,
about half what my equipment will do. When
this Turba Mirum arrived, I shoved ’er into high
gear and opened up. Wow! My ears were ring-
ing afterwards, but I played it right over agam.
Here is the ultimate coming-together of music
and hi-i power.

*780 Greenwich St., New York 14, N.Y.
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EDWARD TATNALL CANBY®

It isn’t so much the sheer noise, either, but
the extraodinary quality of that noise—the skill
ful orchestration, on a ocolossal scale. First—
have you any idea what X kettledrums (the
number is finite, but I wont spoil your antici-
pation) sound like, all going together full blast?
It is a sound like an approaching avalanche, or
of fifty fast freights a mile away, or a devas-
tating earthguake in the neighborhood. It will
remind you of a vast mountain thunderstorm
where the thuader never ceases but blends into
a continuous roar. And over this extraordinary
noise—what sound, you’ll ask, could cut through

it—comes the successive blasts of the great
brass bands in their four comners; mo other
musical instruments could brave those vast

drums. And on top of it all, an almost inaudible
yell of doom, comes the combined singing, in
high octaves (chords would never get through
to be heard) of tle 250 pipsqueak voices against
the continuous thunder. , . .

Try it for yoursell. There's a vast quantity of
other music here too, for those who tire of
kettledrums. (Some other “hi-fi’’ passages as
well, of a less earthquake-like power.) The per-
formance is an odd one, wonderfully enthusiastic
on the part of the mainly amateur singers,
strongly felt in just the direct, naive, dramatic,
uncritical way that Berlioz intended, except that
in the pure technical details, of phrasing, dy-
namtics, tone production, there is a stiffness, an
unsubtlety, that is decidedly not DBerlioz. The
spirit could not be improved; but the actual
music could be better shaped, more poetic, more
romantic. Berlioz was naive, but he was no
musical amateur. Loud or soft, his music lke
most French music must be turned ont with a
finesse, that here is lacking.

Ravel: Pavane pour une Infante Defunte;
Le Tombeau de Couperin; Bolero. French
Nat. Radio Orch., Cluytens. Angel 35102

Everybody knows the famous cumulative
build-up of sound in Ravel's “Bolero”, a “nat-
ural” for the big hi-A machine. Wel, there's
an extra wallop, perhaps unintentional, in this
recording, which adds considerably to the potency
of this particuar Big Notise.

Don't start with the “Bolero”; put on the
other side and play it all the way through, first.
The dark-toned “Pavane,” one of those richly
antiqued works of Ravel, dignificd, stiffly grace-
ful, modern-mediaeval, makes a superb begin-
ning and, as I hear it, this performance seems
deliberately toned on the reserved side, the
colors kept dark brown, rich, but keyed low.
The wenderful “Tombeau,” a miniature suijte
of a less formal antique sound, lightens con-
siderably when it appears; but still in com-
parsion to other playings it is here somewhat
veiled, richly wveiled. The mood picks up,
bright colors appear everywhere, lush melodies,
chiseled harmenies, warmth —but, you will
feel, there is still something to come.

The end of this record-side left me a bit
disappointed, I had expected more of an opening-
forth, more of a giving. But then I turned the
record over, for the “Bolero”. (“Might as well
listen to the d—d thing once. . . .”)

Maybe it's my own imagination, but I would
swear that the famous “Bolero™ starts off right
out of the preceding two works, picking up the

WWW amernacaaradioRietery. com
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still somewhat reserved mood, carrying It right
on into those ominous early repetitions of the
famous two-section theme. Still on the eold
sido—but what an awakeniong is to come]

I leave the rest to you. I can only say that the
old "“Bolero” never mounted such an appal-
lingly terrifying climax m any performance I've
ever heard before, 2s it ceme forth in this
particular sequence of events. (And I heard it
brand new and “live" with the Boston Sym-
phony the very year it was compesed, 1928.)

I don’t have it with me, but the Paul Paray
“‘Bolero,” of recent Mercury vintage, would
seem to me to be an interesting one to compare
with this—for that estimable comic conductor
did a tour de force with the “Bolero,” turning it
into a quite believable good humored dance,
utterly musical but not at all appalling!

Echoes of Hi-Fi Vox. (15 Excerpts). Notes
by R. D. Darrell. Yox UHF-1 (10”)

There secms to be a slight confusion here
as to the mtention of this disc; Vox itseli sug-
gests that you shop in your home, browsing
through the Vox catalogue in terms of actual
sound, whercas Mr. Darrell assumes that yeu
wil buy the disec with one thing in mind—hi-fi
demonstration. Both are quite feasible.

I’ll say honestly that I played just enough of
this to get the hang of it—which is Joud, louder,
and louder still. I have an awful hankering for
soft music these days and this merely whets my
appetite. But flet's be objective—and you choose
for yourself,

The record has excerpts from the Vox cata-
logue, many of them necessarily incomplete
sections of mugic. The breaks are relatively well
done—no ghastly fades in the middle of a
musical sentence. But musically they still hurt,
Btke the finale of the Deethoven 8th which ends
suddenly, high and dry, on a sub-dominant (IV)
cadence, just crying for the few short measures
that remain to the end of the piece. Nevertheless,
of its type this i3 a good editing job. Good, if
you accept the principle of excerpting, which I
never shall.

Good: the shortest, quickest frequency run
I've heard—a pleasure after these long, solemn
processions of pure tone, “THUREE thousanddd,
bee p.”’ This one goes
so fast you'll gasp, but it gets all the way down,
from 15K to 20 cps.

Bad: Vox sticks to the more extreme pre-
emphasis of highs characteristic of the older
NAB and LP curves and this is accentuated by
the prevailingly close-up Vox recording technique
(in a big liveness, always). It seems to me that
for hj-fi loud sounds such as these Vox is mak-
ing a mistake; the pre-emphasis should be re-
duced, in line with the newer cutves, for less
distortion in the playing.

I'm not suggesting that there is distortion
on the record. There may be very little. But
isn’t that academie, for any record that is sub-
ject even to average hi-fi equipment? On most
people’s cquipment, right up into the fancy
brackets, these excerpts will come through with
some very ugly sounds in the higher areas,
due to the extreme stresses in these regions pro-
duced by the heavily boosted high highs. With
less high boost, that stress would be less; the
sound, for most of us, much cleaner.
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Portrait of a homing pigeon

NEW BOGEN AUTO-LOCK TUNER “ZEROS IN” FROM FRINGE TO PERFECTION

Your “knob jockeying” days are over. With the Bogen R765 FM-AM Tuner you just tune
until you hear the FM station you want—and let go! Refore you can sit back in your favorite
chair, Auto-Lock tuning takes over to make precise adjustments for unbeatable reception
... and then locks into position.

No chance for drift. No chance for a strong signal to dominate the AFC, The AFC will not
operate until you have selected the station. An instant later a light on the panel indicates that

the AFC is on and you are locked into precise tuning.
R76S TUNER FEATURES:
HIGH g

o Extreme Sensitivity
o Complete silence between stationson FM
FIDELITY
BECAUSE IT SOUNDS BETTER

¢ Precision record equalization
(7 positions)

e Feedback tone controls

* Delayed AFC (Auto-Lock) for simplified
FM tuning

s Colored dots on controls indicate best
settings for your neophyte Aunt Minnie

R765 Tuner in chassis form—$199.50.

R765W Tuner in handsome blond or ma-

UNDIISTANMNG

David Bogen Co., Inec. Dept. VB

1

. - !

hogany veneer cabinet—$221.75 29 Ninth Avenue, New York 14, N.Y. :
Write t.’or Spec;ﬁé:a?loéls on g%gogeife&t ; Please send me your 56 page book, “Understanding :
ci"}g‘;!"o’}‘u‘i;’?glé t,:l (iam"fi‘;“ 5 @ | High Fidelity,” by L. H. Bogen and Louis Biancolli. 4
CAC SIS L PHEES : This new enlarged edition presents invaluable prac- 1
' tical information to help get more out of any sound :

: system. I enclose 25¢ for my copy. Also send catalog. i

1

1 1

Send this coupon today! : Name .

|  Address .

I ]

: City. Zone State :

1 O Send free cataloy only. H

] ]
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Heathbit

HIGH FIDELITY
PREAMPLIFIER

i

Here is the complate
preamplifier. Designed
specifically for use with
the Williamson Type cir-
cuit, it provides equaliza-
tion for LP, RIAA, AES,
and early 78 records, §
switch-selected inputs
with individually presct
level controls, separate
bass and treble tone con-
trols, special hum control,
ete. Outstanding in per-
formance and most attractive in appearance. Fulfills every
requirement for true high fidelity performance. $.|9 75

= Y ;

WILLIAMSON TYPE
(PEERLESS TRANSFORMER)

This latest and most advanced Heathkit hi-fi
amplifier has all the extras so important to the
super-crilical listener. Featuring KT-66 tubes,
apecial Peerless output transformer, and new gir-
cuit design, it offers brilliant performance by any
standard.

Bass response is extended more than a full
octave below other Heathkit Williamson eireuits,
along with higher power output, reduced inter-
modulation and harmonic distortion, better phase
shift characteristics and extended high frequency
response. A new (ype balancing erenit makes
balancing easier, and at the same time permits a
closer "dynamie” balance between tubes.

MODEL WA-P2

COMBINATION
W-5M and WA-P2

HEATHKIT

Eigh Dudotit

amplifier
KIts

Feathkis

WILLIAMSON TYPE
(ACROSOUND
TRANSFORMER)

This dual-chassia high
fidelity amplifier kit pro-
vides installation flexi-
bility. It features the
Acrosound “ultra-linear”
output transformer, and
hag a frequency response
within 1 db from 10 eps to 100,000 ¢ps. Harmonic distortion
and intermodulation Jiswnion are less than .595 at 5 watis,
and maximun power output is well over 20 watts. A truly out-
standing pcr!lormgx;; W-!B\i\‘d cg:\slilsts 0{: main amplifier and
power supply. Shpg. t. 29 Ibs., Express
S g s e M Al o e RN 549.75
g‘l{od(-l ‘ll\’_~3 mns':a'séhof A\ '\\‘EM II!)'IIUSIIWAE.]I)Q Preamplificr liat-
on this page. Shpg. Wt. 8., Express $69 50

only

Hearhbir

WILLIAMSON TYPE
(CHICAGO TRANSFORMER)

"This hi-fi amplifier is con-
syructed on a single
chassis, thereby affecting
a reduction in cost. Uses
new Chicago high fidelity
output transformer and
provides the same high performance as Model W-3 listed above.
An unbeatable dollar value. The lowest price ever quoted for a
complete Williamson Type Amplifier eircait.
Mm]cl \\IE—SM_ wn%s’is!s nf\‘r‘fninq:gm lliﬁcr ?_nd power supply on
single chassis. Shpg. Wt. 28 lbs, Express
RToed Wi consists of W-iA s WALD2 8275
el W-d consists of W-4M plus WA-P2 rc—$59 50

Aside from these outstanding engincering features, the W-5 manifests new physical design as well. A protective cover fits over
all above-chassis components, forming & mast attractive assembly—suitable for mounting in or out of a eabinet. All connectors are
brought out to the front chassis apron for convenience of connection. 3 .

Model W-5M consists of main amplifier and power supply on single chassis with protective cover. Shpg. Wt. 31 Ibs. $ 5 9 7 5
.

VR T AL o R A e el e e e B S

y = ;
Model W-5 consists of W-3M, plus WA-P2 Preamplifier shown on this page. Shpg. Wt. 38 1bs.

Ly e T e Tl te g e it i 3 T e T S

HIGH FIDELITY
20 WATT AMPLIFIER

This particular 20 watt Amplifier com-
binez high fidelity with economy. Single
chassis construction provides preamplifier, :
main amplifier and power supply function. MODEL A-98
True hi-fi performance = 1 db, 20 cps to

............................................ $79.50

20,000 cps. Preamplifier affords 4 switch-selected compensated inputs, Push-

pull 6.6 tubes used for surprisingly elean output signal with excellent, re-
sponse characteristics and adeguate power reserve. Full tone control action,
Lxtremely low cost for real high fidelity performance. Shpg.

M T L [ e e e I T A <

ATALOG AN

$35.50

BENTON HARBOR 25,
MICHIGAN

SCHEMATICS
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Why boost highs so greatly? The old neec-
essity for noise reduction is mow an outdated
excuse, for there is no longer any very good
excuse for mnoisy plastic, considering the high
quality of a lot of it. As standards for plastic
have gone up, boosted highs have come down.
Witness the newer Angels that, as far as I can

figure, have consideraby less high boost than the
new curves over here demand—not far from
none at all. They sound wonderful, and the
plastic is good enough so that noise is still
decidedly low, even when the playing is flat in
the highs, without roll-off. This is a highly
desirable end in respect to true hi-fi. How about
it, Vox?

Haydn: Symphonies #100 (“Military™),
#102. London Philharmonic, Solti.
Londen LL 1043

Well, well! Welcome back to our columns,
London—just received the first ffrrs since around
April '54. Dunt esk why—we like 'em around
here. Anyhow, this one is a pleasure on several
counts.

First, after all that time it is good to hear
the old reliable firr sound., just as it always
was, in a world of sound where somebody thinks
up a new extreme every day.

Londons, and I'll have to hand it to them, were
the first records we had over here (originally on
78's, before LP) to use the newer techniques of
“trick” microphoning—trick only in the sense,
so oiten discussed here, that recording technique
must be contrived. for the special effects of
sound reproduction in the home. (Even a one-
mike pickup is contrived, for the mike is usually
hung up where no “live” listener would hang,
fifteen feet or so directly above the conductor of
the orchestra.)

When it first appeared, firr scemed to our ears
pretty extreme; the strings seemed sharp and
close, the solo instruments often enlarged,
magnified. But I think that was inevitable: for it
takes all of us awhile to learn that wide-range
music via the phonograph has its own laws and
its own sound, quite unlike that of the concert
hall. As long as we used the old tin boxes, or the
mammoth boom-chambers, the details of sound
were academie; but when hi-i came along (and
it was not last vear either) we began to listen
jor the actual concert hall—and of course we did
not find it.

But now our ears have learned to evalpate re-
corded sound in its own terms. London's fifrr,
though not always ideal for every combination of
music and instruments, was surely, as we now can
hear, a reasonable and sensible approach, with
moderation, to the “new sounds now being so
widely exploited under the banner of hi-fi. The
strings still glitter, close-up, the triangle is still
larger-than-life; but not too large. It has to be
larger than life, for best recorded effect.

To get to cases—compare this Haydn “Mili-
tary” Symphony with the ever-famous early
Westminster version that shook the Aundio Fairs
threc or four years ago. That was one of West-
minster’s first hi-fi sensations and one of the
first of the new extreme recordings. The cymbals
were perfectly enormous, in the famous slow
movement military (Turkish music) section, and
the big bass drum practically blew you out of your
chair at each thump.

A deservedly sensational release—but this one,
from London, is far nearer to a musiczl realization
of those same sounds via the recorded medium,
The cymbal is still bigrer than life, but only a
bit so; the drum is still huge, but not too huge.
The triangle sounds only moderately telephone-
like.

And—for the rest of the music—the sound is
beautifully round, in excellent perspective, live,
but not with that enormous, exapgerated live-
ness of the extreme hi-fi discs.

In other words, radical ifrr has now, with the
force of time, become respectably conservative
firr, and I'm all for it.

Note, musically, that Solti’s big-sized Haydn
is in the execellent new tradition that treats the
late symphonies as big, near-Romantic works
rather than “‘cute’” little tid-bits full of clever
wi'_sz-jiggling. Scherchen’s best work for West-
miunster was in this area; Solti’s Haydn is less
dramatic, more comfortable, but not a tiny bit
cute, nor are his tempi exaggerated ecither too
fast or too slow. The superb #102—also one of
Scherchen's best—is memorable lere.
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BEETHOVEN AND SCHUBERT

Schubert: Symphonies # 1, #2. Royal Phil-
harmonic, Beecham. Columbia ML 4903
Those who have thought Schubert’s “Unfin-

ished” the beginning and end of Schubert
symphonic listening would do well to try a few
of the six early symphonies-—works admittedly
not quite i the “great” category but nonetheless
clearly the music of a sheer genius at musical
communication, and a joy to listen to.

Symphony Number One was composed by
Schubert at 16. To the expert—very expert—ear
there are certain relatively unperfected aspects to
it, redundancics, sequences, somewhat overblown
construction. But how utterly unimportant is
this alongside the startling evidences of extra-
ordinary musical powers! For this is the purest
Schubert, even at 16; it is full of typical Schubert
devices of later years, harmonies, ways of orches-
trating, above all that superb sense of lyric melody
that joins all the parts together so flawlessly and
with such grace. A piece of music to bow down
before in humility, that it exists as a remembrance
of an astonishing youth.

Perhaps the most significant “lesson” to be
heard in this work is the insight it gives us into
the state of musical training of a giited Young
Viennese music student at the tender age of 16,
back in the early 1800’s. Schubert had just left
the Imperial Konvikt, a choir school where the
boarders studied music and practiced it along
with a general education. (The present Vienna
Choir Boys are the descendants of this organiza-
tion.) An extraordinary amount or music-making
was accomplished. The student orchestra—children
from 16 down, remember—played through at
least a symphony and an overture every evening,
the students composed right and left for whatever
medium  was available. In addition, there was
miuch home music-making in the Schubert family.

Schubert’s First Symphony was written for this
orchestra of kids shortly after (his voice having
changed) he "graduated;” it reflects directly the
musical ideas and the techniques of composition
he had been absorbing through all this intensive
musial experience. How many aof our own little
geniuses get a tenth as good a musical back-
ground?

Sir Thomas Beccham has a special fonduness
for ecarly Schubert and gives these the very best
of his own sure lyric powers with an orchestra,
without a trace of the eccentricity that he often
indulges in when more famous works are involved,
He treats both of these as though they were
entirely mature symphonies, and it is amazing
how much of their substance really blossoms out
under the Wreatment. A highly recommended dise,

Schubert: Piano Sonatas in D, op. 53,
E Flat, op. 122. Friedrich Wuehrer.
Vox PL 8820

Another disc in the series by this pianist that
is to cover the entire list of Schubert sonatas,
some of the most difficult works, musically, in
the entire piano repertory. I missed the second
disc (this is the third), but my impression that
Herr Wuehrer is a master pianist but a hard-
fingered one is strengthened by thiz record. Defi-
nitely, this man is a big artist. (He teaches master
classes for selected advanced student pianists at
Salzburg.) But, within that category, I'd suggest
that he is among the less lyric Schubert interpre-
tors, stressing the violent, hard, explosive music
that is undeniably in Schubert, playing the price-
less lyric parts with a certain grimness (a driving,
rather staccato touch) that isn't always ideal.

Possibly the hard piano tone is due in part to
rather close-style microphone placement; one cin-
not be entirely sure. But my hunch is that the
music would be hard in the flesh as well. Fingers
of steel.

The D major sonata with the lower opus num-
ber is actually a later work, published during
Schubert’s lifetitne, one of those huge, rambling,
all-poweriul monsters that almost defy the per-
former’s attempt to umify them for the ear.
Whuehrer's driving power doez the job in one way;
another is to stress the superb lyvric melodies and
the striking harmonic contrasts, letting continuity
take care of itself. That, to my mind, is what
Schubert meant, His large architecture is usually
made up of many a smaller drama, cumulatively,
not unlike the Wagnerian technique of later times.

The E Flat, opus 122, is an early sonata, much
simpler and more easily tuneful, not nearly as
difficult in the performing. (It was published aiter
his death—hence the higher opus number, as with
most early Schubert works.)
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1f you want a lyric-type comparison to the
Wauehrer piano dynamism, try Badura-Skoda on
Westminster (or the team of Skoda and Demus
in four-hand Schubert piano).

Beethoven: Piano Sonatas #1, #2 (Op. 2,
#1 and #2). Friedrich Gulda.
London LL 996

Here is another intermittent series that is en-
compassing many of the Beethoven piano sonatas
and I recommend Gulda as the most effective and
accessible Beethoven pianist alive for the general
listener.

There are pianists who play superb piano—
Wuehrer, above, is one of them. Their playing
makes vou aware of the piano itself and its tech-
nique. But there are other, rarer pianists who
seem, somhow, to transcend the instrument, We
hear not piano, but music. For the listener who
is not a piano specialist, these performers are by
far the most enjoyable, and Gulda is 'way out
ahead among them. (Others that come to mind
are Schnabel, Rosita Renard, Gieseking, Badura-
Skoda, Manahem Pressler, in various musical
fields.)

My first—and most recent-—experience with
Gulda’s Beethoven was his first disc for London,
the Hammerklavier Sonata, LI.-322. Among a
group of five or six recordings it seemed to me
to be absolutely extraordinary in its power to
convey the musical sense, far beyond mere pianism,
to the listener who also enjoys Beethoven’s sym-
phonic writing,

Thanks to the aforementioned London hiatus
during the last year, I have not been able to hear
a number of succeeding items by Gulda, but I
do not hesitate to recommend them, sound un-
heard, as the finest examples of good piano for
the general listener that you are ever likely to
find. The present two sonatas, often hacked at
ineffectnally or stuntily by other pianists, are in
these Gulda playings near-miracles of easy, fluent,
utterly natural music-making. No ‘‘steel-finger’”
stuff here; Gulda does not put piano-power ahead
of musical expression,

If vou want ‘“digested” music, a la Music
Appreciation, why not try this instead! This is
Beethoven “digested,” explained, made tremen-
dously easy to hear, by sheer musicianship and
understanding, without a word of comment or
a single cut.

Beethoven: Piano Concerto #1. Serkin;
Phila. Orch., Ormandy.
Columbia ML 4914

There never was a Serkin performance that
lacked excitement and this is not an exception.
Nevertheless, there is throughout the recording
(as with a good many U.S. performances of the
sort, compared to European equivalents) a cer-
tain indefinable tiredness, that spells “‘repertory.”
This is music that simply has been played too
many times, by all concerned.

The same thing happens with Broadway plays,
as we all know. The players are too good to muff
the lines or shirk the drama; the show is always
good. But after months, or years, one begins to
sense that odd effect of too much repetition: little
slacknesses, almost unconscious, emotions put on
by rote where once they were spontaneous, slight
exaggerations, as though the players had to in-
crease the dramatic effect in order to make up
for their uneasy sense of incipient staleness.

Not that this is a poor performance of Beeth-
oven—far from it. The basic values that Serkin
found in the music long ago are still there and
still make his interpretation sky-high in musical
value. So, too, with Ormandy, who is particularly
subject to this repertory kind of playing, constder-
ing the enormous output of music that he is
asked to produce with his orchestra. But both
have done hetter in the past.

Excellent recording, by the way: Columbia
has indeed found an ideal and utterly natural
balance between orchestra, piano and recording
hall acoustics, with the piano for once at a decent
stage-distance, as it should be in a concerto, in-
stead of its too-usual position several inches from
the nearest mike.

Beethoven: Symphony #1; Egmont, Leon-
ore Il Overtures, Philharmonia Orch., Von
Karajan. Angel 35097

Like many a rising conductor, Von K, has
been tackling all the repertory he can get hold
of, with varying results; here, however, he shows
his profoundly ingrained Vienncse background in
three beautifully Austrian-style performances of
early and middle Beethoven.
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By Austrian in this case I mean the tradition
that we have heard so frequently in recordings
such as Woestminster's with the Konzerthaus
Quartet and related grecups—a leisurely, serious,
very lyric playing of the Austrian classics, the
tempi often slow, the softer outlines beautifully
realized, the violent dyramics achieved more by
contrast than by sheer hitting power, as in so
many U.S.-made performances.

The First Symphony is played here, rightly, as
mature Beethoven, not as a bit of humorous early-
youthiul fluff! It is far from that, and far more
Becthoven than has been popularly admitted in
the past. The “Egmont” slow introduction is a
marvel of intense, moody ominousness, the rapid
ecstasies of its later parts unhysterical and well
controlled. (The neo-Toscanini school must blow
off the roof at cvery performance!). So, tao,
with the great “Leonora TII,” which has been
50 over-tensed in recent performances that its
lyric beautics have been almost forgotten.

With Angel's (EMD’s) solidly conservative dis-
tant miking—not a trace of ‘“‘super-hi-Ai” effect
here—this dise is a most welcome change from
much recent hi-powered Beethoven.

Technical note: As mentioned above, Angel's
recording curve wonld scem to leave the high end
remarkably near to flat, with very little boost,
requiring practically no roll-off for good reproduc-
tion. If it didn't contribute to more non-standard-
ization, 1 would suggest that this i3 a good idea.
The plastic surfaces can take it, and the sound,
as reproduced flat, is wonderfully elean. But an
overriding consideration is the need for uniformity
of procedure, and so a clean New Orthophonic
or RIAA curve is still the most desirable thing
for all new records,

(Note that I may be misled here by the pre-
dominantly distant mike pickup in Angel records,
Distant miking, with less strident and sharp highs,
will tend to give the impression of less high-end
intensity and may account entirely for the effect
noted. Oppositely, very sharp and close miking
as in some Vox and Westminster records may
lead to an impression of wnusually strong high
boost, more so than is in fact the case.)

Beethoven: Fidelio (semi-complete). NBC
Symphony—Toscanini broadcast of 1944.
RCA Victor LM 6025 (2)

May I raise a small voice, amid the general
encomiums, to suggest that, as the fable goes,
in this case the Emperor’s clothes aren’t quite
all they’re cracked up to be. Whatever others say,
my ear tells me that this is an interesting but
very erratic performance of the Beethoven opera,
in many ways inferior in gpite of the Toscanini
incitement to great drama. The singers are only
s0-50 and in many places are simply unable to
meet  Toscanini’s driving  demands, becoming
merely hysterical. The German diction is not
good; much of the dialogue is omitted, to the
detriment of the plot continuity, but that -which
is lelt is forced and silly, as though the speakers
had no idea what they were saying. Through the
whole—if you like it— is the wnsual Toscanini
feeling of high tension, without adequate let-down
into the glory of Beethoven's un-tense lyricism.
Not enough is made of the “valleys,” too much
is placed on the peaks of intensity.

Moreover, it seems to me a shame that, in its
enthusizsm, RCA has issued this recording on
the standard label. It is a good job for its time,
1944, and the added liveness (repairing the origi-
nal broadcast’s extreme dead sound) is beautifully
done. But nevertheless, there are no highs in
this job to speak of and the vocal recording, done
originally on dises, is far below current standards.
The fact that standard labeling, instead of the
Gold-label **Treasury” designation, undoubtedly
means larger sales and that few buyers will be ser-
iously disturbed by the technical deficiencies still
leaves it up to this department to point out that
many a technically better rvecording has been
placed in the “Treasury” category by RCA Vie-
tor, as not up to present hi-fi requirements.

Frankly, I don’t think this will live as the
ultimate i “Fidelio” recordings.

LOOKING 'EM OVER

I Musici (3 volumes). (ltalian Music for
Strings, 17th to 19th c.).

Angel 35086/7/8
Torelli: Twelve Concerti, Op. 8. Pro Mus-
‘ica, Stuttgart, Rolf Reinhardt.

Vox DL 113 (3)
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Here are two more vast collections of the in-
creasingly popular 18th century Italian music for
strings, of the type best known previously in the
works of Vivaldi, and these make an interesting
contrast in interpretation.

My vote goes, perhaps surprisingly, to the
Germian interpretation of Italian music, the col-
lection of a doxen concerti grossi (with two solo
violins) by a lesser master of the time of Vivaldi
and in a similar style. (The Torelli album is
a companion-sequel to Vox’s notable recent one
of Vivaldi's “La Stravaganza,” another set of
twelve concertt.)

“I Musict” (“The Musicians”) play a more
varicd program, centering upon the same type
of music but with both ecarlier (Gabricli) and
later (Rossini) pieces as well. The musical interest
here is actually greater than in the Torellt set,
and the playing is more dynamic, But the approach
very different, The German playing is straight-
forward. business-like and entirely in style: the
music is played in the original scoring. The normal
and essential contrast between the soloists (twe
violing) and the massive orchestral “tutti” frame-
work is taken for granted, as is the solid harpsi-
chord accompaniment. These things are not mere
scholarship. They make musical sense because
they are what was intended in the first place.

“I Musici,” on the other hand, plays its music
in arrangements, by various people. It periorms
as # group of virtuoso soloists without a conductor,
and as a result the basic leeling of the concerto
form is often confused. by a kind of super-
chamber-music approach. that makes everybody
a soloist. The very hallmarks of earlier style,
the solo-tutti contrast and the omnipresent harpsi-
chord continuo nccompaniment, are sonetimes
present, sometimes absent in an erratic and ineon-
sistent manner,

Don’t let this discourage vou from trying both
sets. The music in “I Musici” i3 of wide appeal
and the predominantly virtuoso approach, though
it gets on my nerves, admittedly has an eleetricity
about it that is attention-demanding. But if you
like your music straight and natural, the solid
virtues of the less exciting Torelli album will
win out in the end.

Bach: Magnificat. Chorus Radio Stuttgart,

Soloists, Pro Musica Orch., Reinhardt.
Vox PL 8890

Bach: Coffee Cantata; Amore Traditore.

Soloists, Pro Musica Orch., Reinhardt.
Vox PL 8980

While we're at it, note these two excellent
Bach discs with the same performers as the
Torelli above. The festive “Magnificat” with its
three trumpets, lovely solos, short vigorous chor-
uses, is perhaps the easiest of Bach’s bigger choral
works to like. This is an “authentic” performance,
a bit. heavy in spots, some tempi very slow, but
the spirit is good and the joy—plus the joyiul
instrumental and vocal color—gets through. Star
singer is the superbly agile and fresh soprano,
Friederike Sailer, worth the whole record to hear.

The “Coffee Cantata’ is a fat, comfortable,
good humored farce about the coffee craze then
at its height in Germany. (It was probably per-
formed in a coffee house.) Daughter indulges,
Papa says naughty, naughty, she won't stop —
until he threatens to cut her off without a hus-
band. But she wins in the end. Final moral:
“Mama likes coffee, Grandma likes coffee, how
can you blame Daughter?” The same Fricderike
Sailer makes a3 wonderiully sparkling and im-
pudent daughter, singing the folkish tunes with
both musicianship and gusto, while Papa Bruno
Muller 1s suitably stulfy.

“Amore Traditore” is a three-plece Italian-
text show-picce for baritone and kevboard accom-
paniment. Handel wrote much such music, but
this seems to be rather doubtfully attributed to
Bach. The Italian is “Germanic Italian,”’ prob-
ably by a German. The big resonant sound of
baritene Miller is fine, but the harpsichord accom-
paniment i3 plaved with a didactic rigidity of
tempo that makes the whole rather hard listening.
Not too good.

Bach: Partitas #2 and #3 for Unaccom-
panied Violin. Zino Francescatti.

Columbia ML 4935

Fine stuff if you fancy hiddle music, bnt be

wary if you arec mercly a Bach lover. First, these

were originally intended for the old arched bow,

AUDIO e FEBRUARY, 1555


www.americanradiohistory.com

IT TAKES TIME
TO DRIVE
SOME THINGS HOME...

...and it takes time to make a good recording disc

This is the era of short cuts in every industry. But PRESTO
will not cut comers—or cut quality. There are six basic steps in making a
PRESTO Recording Disc...and not a single step is ever hurried.

PRESTO’S great investment of time...pays off in dividends for you.
It assures you of the most brilliant performance in recording discs,
and the greatest permanence as well.

PRESTO GREEN : ORANGE - BROWN KX TIMEGONS IR
AND WHITE LABEL DISCS ARE SIER T

IN MAKING A PRESTO
USED THROUGHOUT THE S
WORLD—WHEREVER
FINE RECORDING IS DONE

Lacquer *“makes” the surface of a
recording disc. That's why pRESTO has a
special lacquer formula and guards it as
closely as atomic material. It ia stored in

g constantly-agitated vats to insure even
E@ﬁ@ consistency. It is slowly flowed on to the
polished aluminum blanks to precisely the
RE C 0 R D ‘ N G c D R P 0 R AT lo N thickness required. Then comes the
long, leisurely, 114 hour trip of the discs
PARAMUS, NEW JERSEY through the processing tunnel.
Export Division: | 25 Warren Street, New York 7, N. Y. Shraomcilisieiter Db

second ... because time is of the essence

Canadian Division: Instantaneous Recording Service, 42 Lombard St., Toronto . n R 4
in making a fine recording disc.

WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS
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which could play chords; no modern fiddler can
do more than scoop at the chords and so the
musical sense must be inferred by the ear. (It’s
superb sense if you can get the message, so to
speak.) Second, Francescatti plays these right
out of violin school, with plenty of polish but
very little sense of Bach; there is entirely too
much dramatic sliding and scraping in the best
19th century Paganini manner. Intentional—for
F. is one of the finest violinists of our time. But,
as I say, this is playing for violin-lovers, not
Bach lovers. (I think I[’d prefer Heifetz's more
straightforward playing in the RCA Victor com-
plete recording, If you want to hear the old arched
bow, try the Columbia album of all the unaccom-
panied sonatas and partitas, played in the origi-
nal style.)

Music of the Baroque Era for Harpsichord
and Clavichord. Erwin Bodky.
Unicorn UN 1002

Interesting recording of a group of strong
and interesting background pieces of the Bach
and pre-Bach era. (Background iu the sense that
these are lesser but still big composers of their
time. )

The playing is masculine and excellent, music-
ally, on both instruments. Nothing delicate and
perfumed here! But perhaps of greater interest
to audiophiles is the well-managed volume balance
between the two. The relatively powerful harpsi-
chord occupies the outer bands on ecach side of
the record, the first and the last; between them
is a central band of clavichord at a much lower
1cveiTthc proper relative volume as between the
twao instruments,

Good plastic and the level-determining harpsi-
chord bands make this possible, where otherwise
the clavichord would have to be recorded at the
normal and much higher level. Set the beginning
for right volume und the middle bands assume
their correct—and extremely faint—loudness re-
lationship,

Since there is virtually no liveness in these
recordings you may play them as Absolute record-
ings; that is, play at the actual original sound
level of the instruments. Since they have no in-
corporated room-sound to bring with them, you
may place these two keyboard instruments right
in your room, or anywhere else that you put
your loudspeaker. But remember, the loudness
must be fixed, absolute.

Handel: Water Music (Complete). Hewitt
Orch., M. Hewitt.
‘Haydn Society HSL-107

This is, I think, the third complete Water
Music since LP came in; others I've heard are
one from Washington, D.C. and one from Ger-
many. This is a French version (the Hewitt Or-
chestra is French, despite the name) and it has
a new flavor, notably the tell-tale braying vibrato
of the French French horns, unlike those of other
countries, (““Ordinary” horns play without vibrato,
are larger and deeper-toned than the French
instruments. The *“French’” horns we usually
hear are actually of German origin.)

The Water Music is the very stuff of real
musical entertainment. How dismally have we
lost the knack of composing top-quality music
that is directly and intentionally a high-quality
decorative background, not in the sense of our
modern wired musie but in the sense of our beau-
tiful interior decoration, rich furniture, tableware,
and so on!

We have a wonderful feeling for visual dec-
otation. We know how to make it both pleasing,
useful, decorative and fine art as well. Rut in
music either we compose ‘“‘serious” music that
requires really tough listening, or entertainment
music that’s full of platitudes and says nothing.

If you want to hear how Handel did it, try
this—and imagine it coming from a river barge!

Special Note. As an alternative approach
to these more detailed record discussions,
next month [ll try a new kind of round-
up-in-brief. We'll title it “Looking ’Em
Over.” The records won't necessarily be
of less interest than those treated to longer
comment. But we can’t cover everything in
detail that is worth the extended coverage
—not without a 500-page issue every other
month! Better a short note than none at
all.
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FM - AM Tuners
and High Fidelity Amplifiers

® vital new engineering advances , . . from SCOTT
Laboratories . . . specialists in high fidelity for
28 years.

® a new Series 5000 FM-AM Tuner ond High
Fidelity Amplifiers . . . offering frequency range
and compensation not previously achieved.

Pattern 500TX FM-AM Tuner and Power Amplifier

New FM-AM tuner has automatic gain control. Pre-amplifier provides
gain for low level pickups, tape recorders, etc. Selector switch gives
outomatic compensation for NARTB, LP, ORTHO, AES, RIAA, recording
standards. Genuine leather tuning panel. Tandem connected 20-watt
power amplifier in separate chassis for thermal and electrical isolation.
Both chassis in gleaming chrome. Net .................... $395.00,

Pattern 5012X FM-AM Tuner and Pre-Amplifier

Tuner and pre-amplifier with automatic compensation selector for record-
ing standards, self-contained power supply and cathode-follower output
termination, for use with any power amplifier. Otherwise, features same
as Paottern 5001X. Net. ...... T ey S L R L e e $250.00.

Pattern 6001X Pre-Amp Equalizer and Power Amplifier

A finer concept of high fidelity performance and convenience. The control
console houses pre-amplifier for low level inputs, input channel selector
switch, dual tone compensators, master level control and compensation
selector switch for NARTB, LP, ORTHO, AES, RIAA, recording standards.
Separate power amplifier chassis provides 20-watt high fidelity output.

Both chassis in gleaming chrome. Net .................... $175.00.
b Ra T e e e e el e
1 | Send me full engineering data on the new SCOTT High |
Write for | Fidelity Tuners and Power Amplifiers. |
Engineering N I e e oy TN LA A N At }
Data I
I Address: ot rmicn Wk i P s et e A i s |
I |
P City ..ol State Ll

SCT Radio Laboratories, Inc.
Plymouth, Ind., - display » 1020 N. Rush St., Chicago, Ill.
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OW'! YOU SAVE UP TO $50

e —

WHEN YOU BUY A REALIST

[

Hi-Fl TUNER AT RADIO SHACK

..

1955 MODELS' HUNDREDS SOLD TO ENTHUSIASTIC USERS!

FM TUNER °‘39.95

ARMSTRONE FM WITH FOSTER-SEELEY DISCRIMINATOR!

5 MICROVOLT SENSITIVITY FOR 30 DB QUIETING!

TUNED RF STAGE! DOUBLE-TUNED LIMITER! AC SUPPLY!
AUTOMATIC FREQUENGY CONTROL (AFC)! 180kc BANDWIDTH!
AUDID DUTPUT 1V FOR 100% MODULATION! HUM 6D DB DOWN!
FREQUENCY RESPONSE 20-20,000 GYCLES PLUS-MINUS %2 DB!
DIRECT-FEED TAPE RECORDER JACK! AUX. PHONO INPUT!
POWER AND TUNING CONTROLS — USE WITH ANY AMPLIFIER!
ULTRA-COMPACT 4%4” H x 9% W x 6%” D! COMPLETE!
ORDER NO. 35-888M BY MAIL! ADD POSTAGE FOR 6% LBS.

- AM TUNER °29.95

EXACT MATCH OF REALIST FM TUNER! SAME COMPACT SiZE!
TUNED RF STAGE! AC SUPERHET CIRCUIT! AC SUPPLY!

5 MICROVOLT SENSITIVITY! 8kc BANDWIDTH 6 DB DDWN!
BUILT-IN FERRITE STICK ANTENNA! BUILT-IN YAPE JACK!
PLUS-MINUS 3 DB 20-5000 CYCLES! HUM 60 DB DOWN!
POWER AND TUNING CONTROLS — USE WITH ANY- AMPLIFIER!
ORDER NO. 36-887M BY MAIL! ADD POSTAGE FOR 6Y4 LBS,

=>"<

REALIST 10 WATT HI-FI AMPI.IFIEIH

BUILT-IN RIAA-EQUALIZED PREAMP!
$ 95 |
8

20-20,000 CPS 1 DB AT 3 WATTS!
SEPARATE BASS AND YREBLE CONTROLS!
5 TUBES! PUSH-PULL TWO 6VGET!

ORDER NO. 33-303M BY MAIL! 10 LBS.

RADIO SHACK CORPORATION

167 Washington Street, Boston 8, Massachusetis
ond 230-234 Crown 5t., New Haven 10, Conn.

AUDIO FAIR—Los Angeles

(from page 30)

KLIPSCH & ASSOCIATES 621
P. O. Box 64, Hope, Arkansas
In Attendance: Paul W. Klipsch

JAMES LANSING SOUND, INC. 660
2439 Fletcher Drive, Los Angeles 39, Calif.
In Attendance: Lowell H. Jordan

LONDON RECORDS OF CALIFORNIA 443
445 S. La Brea, Los Angeles, Calif.
In Attendance: R. P. Kontner

MAGNECORD, INC. 661
1101 S. Kilbourn Ave., Chicago 24, ill.
In Attendance: James R. Butler

S. B. MARANTZ 686
P. O. Box 201 Altadena, Calif.
In Attendance: Ralph Auf Der Heide

MASCO (Mark Simpson Mfg. Co., Inc.) 485
8346 Beverly Blyd., Los Angeles, Calif.
In Attendance: Roy Smith

McINTOSH LABORATORY, INC. 656
320 Water St., B(nghamton N. Y.
In Attendonce: Maurice L. Painchaud

MERCURY RECORD CORPORATION 538
2958 W. Pico Blvd., Los Angeles, Calif.
In Attendance: Ronald Wise

MINNESOTA MINING AND

MANUFACTURING CO. 340
900 Fouquier Ave., St. Paul, Minn.

In Attendance: C. G. Westcott

NATIONAL COMPANY, INC.
61 Sherman St., Malden, Mass.
In Attendance: C. G. Barker

460, 461

NEWCOMB AUDIO PRODUCTS CO. 579
6824 Lexington Ave., Hollywood 38, Calif.
In Attendance: Robert Newcomb

OMEGA TAPE (Int’l Pac. Rec. Corp.) 638
7511 Santa Monica Blvd., Hollywood 46,
Calif.
In Attendance: Dave Hubert
ORRADIO [INDUSTRIES, INC. 643
Opelika, Alabama
In Attendance: Nat Welch

THE PENTRON CORPORATION 561
777 South Tripp Ave., Chicago, .
In Attendance: Martin Mann

PERLMUTH-COLMAN & ASSOCIATES 309
2419 S. Grand Ave., Los Angeles 7, Calif.
In Attendance: Jack J. Perlmuth

PERMOFLUX CORPORATION 485
8346 Beverly Blvd., Los Angeles, Calif.
In Attendance: Roy Smith

PICKERING & CO. INC. 485
8346 Beverly Blvd., Los Angeles, Calif
In Attendance: Roy Smith

PILOT RADIO CORPORATION 560
1865 N. Western Ave., Los Angeles, Calif.
In Attendance: Conrad Strassner

‘PRESS ROOM 539

THE RADIO CRAFTSMEN, INC. 585, 586
1141 S. La Ciennga, Los Angeles, Calif.
In Attendance: Jack Berman
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RADIO ELECTRONICS 435
25 W. Broadway, New York 7, N. Y.
In Attendance: Lee Robinson

RADIO MAGAZINES, INC. 543
P. O. Box 629, Mineola, N. Y.
In Attendance: C. G. McProud

REEVES SOUNDCRAFT CORPORATION 663
1429 N. Vista St., Hollywood 46, Calif.
In Attendance: Wayne Graham

REGENCY DIVISION, L.D.E.A., INC. 612
7900 Pendleton Pike, Indianapolis, Ind.
In Attendance: Bea Jones

REK-O-KUT COMPANY 412
38-01 Queens Blvd., Long Island City 1, N. Y.
In Attendance: Avery Yudin

REVERE CAMERA CO.
320 E. 21st St., Chicago 18, Hl.
fn Attendance: David Gassner

337, 338

ROCKBAR CORPORATION 585, 586
1141 S. La Cienaga, Los Angeles, Calif.
In Attendance: Jack Berman

SARGENT-RAYMENT CO. 518
1401 Middle Harbor Road, Oakiand, Calif.
In Attendance: Jerry S. Frank

HERMON HOSMER SCOTT, INC. 556
385 Putnam Ave., Cambridge 39, Mass.
In Attendance: Victor H. Pomper

SONOTONE CORPORATION 421
Elmsford, N. Y.
in Attendance: Robert M. Mitchell

STEPHENS MANUFACTURING

CORPORATION 479
8538 Warner Drive, Culver City, Calif.

In Attendance: Robert L. Stephens

TECHNICAL TAPE CORPORATION 442
177th St. & Harlem River Terrace,
Morris Heights 53, N. Y.
In Attendance: Frederick . Kantor

TELECTROSONIC CORPORATION 465
35-18 37th St., Long Island City 1, N. Y.
fn Attendance: David Libsohn

THE TETRAD COMPANY, INC. 481
62 St. Mary St., Yonkers, N. Y.
In Attendance: E. J. Marcus

THEME MAGAZINE 638
4253 Farmdale Ave., North Hollywood, Calif.
In Attendance: A. James Valentine

THORENS COMPANY 665
New Hyde Park, N. Y.
In Attendance: P. W. Kind

TUNG-SOL ELECTRIC, INC. 640
95 Eighth Ave., Newark 4, N. J.
In Attendance: R. M. Andrews

UNIVERSITY LOUDSPEAKERS, INC. 509
80 S. Kensico Ave., White Plains, N. Y.
ln Attendance: Larry Epstein

V-M CORPORATION 420
4216 W. Jefferson Blvd., Los Angeles, Calif.
In Attendance: Joe Marsh

WEBSTER-CHICAGO CORPORATION 606
1148 S, Grand Ave., Los Angeles, Calif.
In Attendance: George S. Tivy

WESTMINSTER RECORDING CO., INC. 321

275 Seventh Ave., New York 1, N. Y.
In Attendance: Henry L. Gage
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new features...n
for 1955

g

CRESTWOOD new model 404 offers high fidelity response.
(30 to 15,000 cycles at 7Y4" per second tape speed.) Gives
you crystal clear performance — free from wow. hum and
distortion . . . combined with model 402 power amplifier and
speaker makes a two-case portable package . .. fits nicely
into your hi-fi system and your budget. too! .

Exceptional fidelity (50 to 10,000 cyeles at
715" per second tape speed) is featured in
the new CRESTWOOD 304. New tape trans-
port mechanism and professional type re-
cording heads make the 304 one of the best
values ever offered in a tape recorder .
includes internal speaker, microphone. ra-
dio and TV connection cable.

The new CRESTWOOD consoles
move tape recording enjoyment into
a permanent and prominent position
in your living room. den or recreation
raom . . . instantly ready to record or
reproduce. Extended range dynamic
speakers — fully baffled for complete
range reproduction — give you truly
ontstanding sound quality . . . Choice
of 300 or 400 Model Series in hand
rubbed cabinets. -

|

I Daystrom Electric Corp. I

| pepr. 298 :

| 753 Main Street, Poughkeepsie, N. Y. |

I Please send me information and specification |

I sheets on the new CRESTWOOD models. I

HearThese New Cresiwoods | r |
at the I i = |

Los Angeles Audio Fair | Street |
Feb. 10 to 13—Room 584 | Ay L |
T e R R A D - M

WWW. ameraerradioRistery com
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NEW PRODUCTS

e Flutter and Wow Meter. Determination
of the constancy of motion in a recording
or reproducing system is an easy pro-
cedure with this new portable instrument
designed to measure wow and flutter at
3 ke, Designated Model FL-2B, the unit
fulfills a need fnr an accurate, low-cost
instrument for this purpose. An excep-
tional feature of the FL-3B is an internal
3-ke oscillator which eliminates the need
for additional equipment to generate a
measuring signal. The stability of the
oscillator, factory adjusted to a secondary
frequency standard, is a further advan-
tage since it removes ths necessity for
constant adjustment posed by bread-band
R-C oscillaters. The instrument gives full
limiting with an input signal of 0.4 volis

rms, thus permitting measurements to be
taken from a standard 0 dbm program
line. Input impedance is 250,000 ohms, one
side grounded. Scale readings are 0.5 and
2 per cent, full scale. Dimensions are 7 x
12 % 8 ins. and weight is 93 1bs, Power
consumpltion is 20 watts at 117 volts a.c.
Manufactured by D & R, Ltd., 402 E.
Gutierrez St,, Santa Barbara, Calif.

® Pllot Preamplifier-Equalizer. Although
priced well within the range of the aver-
age consumer, the new Pilotrol Model PA-
913 incorporates many operating features
which are normally expected only in pro-
fessional equipment. A complete audio
control unit, the PA-913 ig equipped with
a db meter, pushbutton selection of input
channels with illuminated indicators, and
provision for mixing a microphone with
any other input channel. Variable phono
preamplifier input loading is provided for
precise impedance match with all mag-
netic-type cartridges. Pushbutton controls
permit five positions of treble roll-off and
bass turnover for precise record equaliza-
tion. Voltage output is 5 volts maximum.

- " -

Frequency response is 20 to 20,000 cps
within +1 db. Separate bass and treble
tone controls range from 19 db boost to
19 db cut at 20 and 20,000 cps, respectively.
Both harmonic distortion and intermodu-
lation are under 0.2 per cent at 1 volt
output. Illustrated free brochure is avail-
able from the manufacturer, Pilot Radio
Corporation, 37-06 36th St., Long Island
Clty 1, N&Y.

& Recoton Magmnetie Cartridge. Both ex-
cellent performance and exceptional econ-
omy are embodied in the mew Model 500
magnetic cartridge recently introduced by
Recoton Corporation, 147 . Z22nd St.,
New York 11, N. Y. The 500 is a cartridge
of the turnover type, using separate styli
for 78's and 33's. It may be easily in-
stalled in any tone arm equipped wilth
standard half-lnch-center mounting holes.
Unique among features of the unit is its
push-pull eoil assembly which cancels ont
hum originating in turntable motors and
nearby electrical appliances. Frequency

48

response ig virtually flat from 20 to 16,000
eps. High compliance and low moving
mass permit excellent tracking at 6 to 7
grams, with distortion reduced to a practi-

cal minimum. The 500 may be purchased
with either sapphire or diamond styli in
any desired combination. Technical sheet
available upon request.

o Bozak Speaker Enclosure. Newest addi-
tlon to the line of speakers and enclosures
manufactured by The R. T. Bozak Com-
pany, Darien, Conn., is the Model I-300
cabinet which is designed specifically for
infinite bafling of the Bozak Model 207TA
eoaxial speaker. Frequency response of
the speaker-enclosure combination is 45

to 16,000 ¢ps, Available in mahogany, wal-
nut and birch, the H-300 measures 24”w
¥ 17T"d » 301%"h and weighs approximately
50 1bs. without speakers.

e Variable Dip Pilter. A varinble high-
and low-frequency filter designed for
elimination of unwanted noises in sound
reproduction is the newest item to Dbe
added to the line of audio equipment
fanufactured by Cinema IEngineering
Company Division of Aerovox Corpora-
tion, 1100 Chestnut St., Burbank, Calif.
Known as Type 7052 Variable Frequency
Dip Filter, the unit has a frequescy range
of 20 to 15000 cps. It incorporates =a
4-stage amplifier having an R-C interstage
coupling .network., Technical features in-
elude triple Mu-metal shielding of trana-
formers, shock mounting of tubes, and

genoral electrostatic and electromagnetic
shielding to permit operation in low-level
circuits. Output level is minus 2 dbm with
output impedances to work into 200/250
and 500/600 ohm balanced lines.

WWW.-anercaradioRistery. com

o Low-Costt Tape Recorder. Among fea-
tures stated by the manufacturer to be
inherent in the mew Tri-Fy Dixieland
tape recorder are fregquency response to
7500 cps, futter and wow less than 0.5

per cent, and execlusive tape-guide for ease
of threading. Mechanical drive, bearings,

flywheels, and other vital parts are die-
cast for close tolerances and rigidity. A
two-speed unit, the recorder is housed in
an attractive carrying case, and is sup-
plied complete with microphone. Manu-
factured by Tape Recorders, Ine., 1501 W.
Congress St., Chicago 7, 11l

® Printed-Circnit Amplifier Assembly.
Substantial economies can be achieved in
the production of low-cost phonographs,
intercommunication systems, and similar
audio equipment through the use of a
new, compact, printed-circuit amplifier as-

gsembly recently introduced by Photo-
circuits Corporation, Glen Cove, N. Y.
Although only 21"w x414"1x1%"d, ex-

clusive of control shafts, the two-stage
unit has an output rating of two watts.
It can be used alone as an amplifier, or

can be incorporated into other equipment
as a sub-assembly. Except for an output
transformer, it iz complete in every re-
spect, including volume and tone controls.
Frequency response is said by the manu-
facturer to be flat to 8000 cps. Input volt-
age required is 0.2 volt for full oulput.
Power required is 24 watts at line voltage.
Tube complement consists of a 12ATE6
voltage amplifier driving a 50B5 output
stage. The power supply uses a selenium
rectifier. Further information is available
from the manufacturer.
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2 HARUEY

New PICKERING

TURN-OVER CARTRIDGE
Model 260DS with Diamond
and Sapphire Styli

Follawing the enthusiaslic acceptance of the Mocel 260DD Dual Diamond
Cartridge, Pickering now announces the Model 260DS with Sapphire stylus
for standard and Di d for microa . Both coriridaes oro otherwise
identical.

Response is smooth and clean from 20 to 20,000 cycler. Lower maving mass
ond higher complionce provides excelient iracking ot law stylus pressure,
and good transient response. These and other design features result in lower
harmaonic and intermadulation distortion. The Model 260DS fits most pickup
arms and operates directly into conventional low-level preamp inpuls.

Mode! 260DS — Dismend-Sapphire .$4800
Model 260DD — Dual Di d. . 60.00

The New

>MIRACORD

Mode! XA-100
RECORD CHANGER

Embodying many innovations, the Miracord feolures the 'Magic Wand
Spindle’ designed in such o manner that at no time does it support a load
greater than one record. Four push-buttons pravide wide control flaxibility.
The START button also acts os o ‘reject’, for the purpose of switching to
the nex! record, A PAUSE bution permils o varialion in the change
interval between records: from 5 sec. ot 78 rpm to 328 sec. af 33%; rom.
Tho FILTER butten introduces a ‘scratch filter’ thal suppresses surface
noise of ald racards. The REPEATY button reploys the whole or any pori
of a record.

Both the turntoble and arm are mounted in double ball-bearing races.
A hum-shialded 4-pols motor further raduces vibration rumble and ‘waw’
to an inaudible minimum. Plug-in heads accommodate mest siandard
pickup cartridges. A single-play spindle is also furnished which may bs
vsed far repealing a single racord, over and over.

Complete with &' line cord and 4’ phono cord............. $67.50

New WARREN

PORTABLE
TAPE RECORDER
Model 777

A complete, compact lape recorder
and ployback unit designad to sperate
from self-zontained battery pack or
extarnal ac power sourcs. Batteries
provide 5 hours continvous operation
and are rechorged with buili-in boi-
tery charger. Weighs 22 pounds, and
measures only 6 x 10 x 15 inches.
Accommodates slandard 5-inch reels. Avail-

able in two models: Model 777—1.87 inches/sec, duol-track, response
200-4000 cps. Model 777-1—-3.75 inches/sec, dual-frack, response
200-6000 cps.

Camplete with microphone, batrery, reel of tape, 1ake-up $298 oo
reel, built-in playback amplifier and speoker, and instructions.... ‘)

{spacify Model 777 or 777-1)

HI-F1 SPECIAL!

Famous Imported Output Tubes

MATCHED KT-66

for Balanced Push-Pull Operation
Replace: 616, 1614, and 5881 tubes

per pair ........... 56.95

HARVEY SHIPS EVERYWHERE. Use this handy coupon p

NOTE: Prices Net, F.O.B., N.Y.C. Subject to change withoul notice

ESTABLISHED 1927

HARVEY rapio company, inc.

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

e BELL Golden-Twin Hnits

For High Fidelity Home Systems
Perfectly matched in performance and oppearance. De-
signed for the critical eye as well as the discriminating ear.

.
AM-FM Radio Tuner TR,
Model 2255 2 A ;
A compoct, high quality AM-FM tuner.
Fully enclosed in metal cabinel richly
finished in satin gold ond brown,. with
edge-lighted, slide-rule dial. Designed for
open-shelf or ftablo-top use as wall o3
ponel mounting. Grounded-grid input
stage, double-tuned limiter; frue Arm-
strony FM, AFC and low-distortion cathode follower output, all zantributa
to unvsval sensitivity and stability. Has bulll-in ¢ceramic ferrite AM antenna.
Momentary AFC defcat switch on luning knob permils accurate centar
of frequency Iuning. FM Section provides 4 uV sensitivity for 20 db
quieting . . . better than 33 db imoge rejection. Frequency response is.
20-20,000 cps =14 db. Drift =3 ke with AFC. AM Section. Frequency
respanse is 20-5000 cps =3 db. Maximum ocutput is 3 volls with less than
1% distortion. Hum level 65 db below 1009, modulation. Power supply is
self-contained. Dimensions: 4”7 high, 94 ” wide, 834" deep. Weight: 9 Ibs.

lete wilh tubes

12-Watt Audio Amplifier

Model 2256

Fully anclosed in melal cabinel finished
in soft gold ond brown, inlended for
open-shelf or joble-top use as well as
ponel mounting. A perfect fwin in both
appearance and performance to the Model
2255 Tunar, ynt functions pacfectly with
olher high fidelity components. Has built-
in pre-omplifior and full set of contrals.

Power Output is 12 wotlts with .5%, distartion, 20 walls peak, Frequency
response is 20-20,000 cps ==V/; db with controls set for Aat response. Six
inputs are provided for radio, crysial, pickup, two magnetic pickups, FM
and ceramic pickups, tope or disc recorder or TV, Five frort panei controls
include: 7-position Selector Switch with provision for equalizatian 1a maich
all existing record curves, continuously variable loudness control, bais
control: —18 to 415 db at 40 ¢ps, treble cantrol: —18 1o 414 db at
15 ke, and rodia level-set conirol an rear ponsel. Four ouvipuis: 4, 8, 14
ohms plus high impedance jack for tope or disc recorder. Employs two
8Y4 oulpul tubes in push-pull. Dimensions: 47 high, 9" wide, 8%,”
doep. Weight: 14 Ibs. Camplete with 10BoS. oo 58995

The NEW

MAGNECORD M-90

TAPE RECOR.DER
NOW i" StOCk Eom?I::: Ifluertails

STROMBERG-
CARLSON

Model RF-471
SPEAKER SYSTEM

A co-axial specker tonsisting of a 12 inch ‘woofer’ section and a 2-Inch
‘tweeter’ with self-contained cross-over. Frequency response exiends from
30 to 14,000 cycles when used In lobyrinth enclosure. In infinite boffle,
low frequency response limit is 50 cycles. Angla of caverage is better than
100°. Can handle 32 watts of power in program material.

e AT e R AT e e T ..$49.95

it e i p o e I alie= e o = |

HARVEY RADIO CO,, Dept. A-2, 103 W.43rd St., New York 36, N.Y.

Please ship dtho following

]
l shipping charges. Unused surplus will be refunded.
[0 New FREE High Fidslify Catalog

) encloso [] check [] money order for $...ouicui - including esiimoted

Send: 9 Datalls of your TIME PAYMENT PLAN
NAME
ADDRESS.
City ! Zone. Stote.
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new

model 1811 full 12 watt
high fidelity amplifier

NOW, at moderate cost, you /
can own and enjoy a quality
of musical re-creation virtually
indistinguishable from the original
performance. Here is the ideal
“heart” for your home music
system, capable of reproducing the
full musical range from vibrant
bass through thrilling treble with
the full emotional depth and
meaning of the original musiec.
Here is the finest audio achievement,
designed to bring you the
ultimate in enduring listening pleasure.

with every desirable feuture for
superb musical reproduction...

» Full 12 watis oulput ¢ Response, + 0.5

db, 20-20,000 cps. ® 3 Response Curves
to bring out the full fidelity in all types

and makes of records ® Microphone input
for enteriainment and recording ® Separate

Bass and Treble tone controls © Choice of

regular or ""equal loudness’ control

o Inputs for GE or Pickering cariridge,
tape, tuner, and microphone  Removakle

panel for easy mounting. ..
PLUS every other desirable feature
to create a new dimension
in sound for your home.

Hear tha
RAULAND 1811
Amplitier at your
Hi-Fi dealer, or write
for full delails.

RAULAND-BORG CORPORATION
3515 W. Addison St., Deplt, 5, Chicago 18, ll,
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HE SUDDEN PRICE-CUT initiated by RCA
T Victor for disc records no doubt makes

an adjustment, of carthquake propor-
tions, for a situation that has long been
developing impossible tensions. In New
York, at least, very few people still were
buying records at the so-called list price.
Almost everyholy expected, and got, a
healthy discount. Evidently most buyers in
small towns still paid the list and had their
pleasure (or sent away mail order for the
cut prices) but the “discount” was becoming
more and more universal, just as the “net”
price has hecome universal in the hi-fi audio
field.

A reduction of the list price to the actually
existing discount price, more or less, is
a move a bit like the sudden devaluation
of a currency to put it in line with its black
market values. It hits a lot of people in the
wrong place, as well as cleaning out a good
deal of corruption and restoring a two-
faced sitnation to a reasonable unity. This
record price reduction has big benefits for
the consumer, and also some rather deadly
hurts for him, notably in the inevitable
sensitive spot, the small record labels,

A year ago there was an abortive price
cut of this sort. My remarks at that time
need merely be intensified to apply right
now, for this price cut, as of 1955, looks
as if it might stick where the other one
didn’t.

Do not forget that the big record com-
panies can afford the stress of a price war
and a narrow profit margin, while the small
companies cannot. And don’t forget that
we owe the extraordinary wide range of
available record material in good part to
the small companies. Not only the Esoterics
and the Phifharmonias and the Oiseaux-
Lyres, but the Cook Records and the Audio-
philes, as well.

If prices for LP's remain below $3 list,
a good many small companies are going
to fold, or if they are clever enough, jetti-
son most of their more specialized items
in favor of “popular” stuff. That could
mean a terrible loss in a hundred dircctions.
We may have been paying extra-high for
the standard large-selling items of the
phonograph library these last years, but
in return we have had the privilege of
choosing from a vast quantity of material
of less universal interest—among which
almost surely are items which are absolutely
essential to vou or to me—and to heck
with popularity. For a more prevalent low

Sdward Latnall Kanby

Price Cuts and Double Liveness

price, we now may trade away a good part
of this flexibility and it's going to hurt a
lot.

It's hurt me already, for instance. One
of those periodic recordings that I have
made myself had been in the works for
almost two vears, what with editing, revis-
ing, negotiating; it is a tape of a number
of choral works sung by the Dessoff Choir
of New York, in which I am a second tenor.
We had worked untold hours on this
project, in the actual recording, the edit-
ing and re-editing, not to mention the
music itself, and this last fall we trium-
phantly sold the tape complete to a New
York record company.

The contract was about to conie through
when the price cut hit. Today the whole
thing has been cancelled, for the moment
and perhaps indefinitely; the company is
thinking of getting out of the straight LP
record business entirely, in favor of mail
order work, and we are likely to lose not
only this two years’ effort but also our
three or four earlier records that have
sold in limited but steady quantities—at the
old prices—not only all over the U.S. but
quite widely in a number of European
countries. To the Dessoff Choir this is
disastrous ; to the record company it means
possibly dropping a major line of LP rec-
ords that were, [ think, the very frst to
appear on the market after Columbia’s
own, back 1 '49; and to you, the consumer,
it means the disappearance—if and when—
of a source of fine musical performances
from America, Europe, and especially from
Switzerland, that has been cumulative for
all the years of LP existence.

I mention no names, because it's quite
possible that this particular situvation, and
many another it typifies, will straighten
out with not too much of a loss. Perhaps
we'll be able to keep our contract after
all and maybe the record will appear, even
at the lower price. I'm not any too hopeful
right now. And I cannot feel happy about
a policy, in the name of big business, that
can wipe out so many dozens and hundreds
of individual man-hours of work and hope
and accomplishment in small-company LP
as this price cut bids fair to do.

Silver lining?

Maybe it won’t be so bad. Time will tell.
I gather that, once things adjust a bit, the
old discount habit will be taken up anew
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as far as is possible, starting down from
the new list price. It won’t be as big, a
discount, I should guess, but the general
principle might still apply. I suspect that
many a small and medium-sized company,
too, will find ways to juggle its products
into a new selling mode without undue loss.
I only hope that good judgment will not
always suggest that they dump everything
but the best sellers. Stick to the tried and
true. That would be really disastrous.

Soundorama—Washington, D. C.

I wasn’t able to be present at the Sound-
orama, sponsored by a group of hi-fi equip-
ment makers and station WGMS (“Good
Music Station”) of Washington, but on
the basis of reports I have some side-
comments that may intrigue a bit.

The Soundorama was held in Constitu-
tion Hall, an enormous place, fulfilling
every idea that any hi-i enthusiast might
have of a concert hall. The plan was to
have an actual symphony orchestra play
in that hall, the National Symphony, with
recording mikes and tape recorder (Ber-
lant) in full view of the audience; then
the music was to be played back hi-fi, via
a battery of quality home-type amplifiers
(Fisher) and loudspeaker systems (Jen-
sen). The intention was, presumably, to
show how “hi-" the “fi"” could be in com-
parison fo that ideal and absolute, the
Actual Sound of the Concert Hall. It was,
I hear, the first time such a thing has been
done in public.

As I say, I'm not in a position to judge
the results, alas. I gather only that the
musical play-back was ot of very long
duration—possibly because, after all, the
audience couldn't be expected to listen to
the whole program twice.

However, you can think along with me
about some rather special acoustical prob-
lems that were bound to arise. Just how,
for instance, do you go about getting an
exact reproduction of a symphony orchestra
as played back in the: same hall it was re-
corded? The oldest bogeyman of recording
arises in all his majesty—double liveness.

If you make a good recording of the
orchestra according to normal principles,
with mikes placed so as to pick up enough
liveness to balance the orchestra’s own
sound as heard in the average home living
room, which is no concert hall, then what
happens if you play it back on the spot?
The audience hears a recording of the vast
orchestra in the vast spaces of Constitution
Hall, reverberating a second time in the
vast spaces of Constitution Hall. The
original sound? Hardly.

What if you want an exact reproduction
of the orchestra, an Absclute recording
where the loudspeakers replace the instru-
ments, as nearly as possible? You must
face the problem of liveness, one way or
another, Ideally, your recording should
have no lweness in it at all, so that when
played in the hall it would take on the
normal liveness of the playing space, as
does the live orchestra. But how? What
mike placement could do that?

None. Impossible. Ii the orchestra could
have recorded ahead of time in a studio
of the most extreme deadness, padded, the
resulting tape could have been played in
Constitution Hall immediately after the
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Leonard Radio ““Audio Mart”’
First with the finest Hi-Fi Components

PENTRON “DYNACORD"
Professional Tape Recorder

Ideal for portable use or rack mounting
Conforms to NARTB Standards.
Driven by slow speed hysteresis motor
. flutter damped out in the motor.
Braking time is under 3 seconds from
fast forward or rewind to full stop. Em-
ploys foolproof interlocked controls.
Push button control for fast forward,
fast rewind and record. Head assembly
contains editing device for easy marking
of tape. Instantaneous emergency stop,

SPECIFICATIONS:

TAPE SPEEDS: 7'5 and 15 in/sec. (Equalization for speeds provided with switch con-
veniently located). FREQUENCY RESPONSE: 15 in/sec, * 2 db, 50-15,000 cycles/sec.; 7>
in/sec. £2 db, 50-10,000 cycles/sec. SIGNAL-TO-NOISE RATIO: Over 55 db peak record
level to unweighted noise. FLUTTER AND WOW: Under 0.3% at 714 in/sec.; .2% at 15 in/
sec, STARTING TIME. 1/10 sec, STOPPING TIME: at 15 in/sec, less than one second over
travel. CONTROLS: A 3 position rotary switch providing play or edit and stop position. Push
buttons for record, fast forward and fast rewind. EMERCENCY STOP: Muting and stopping of
tape transport in event of tape breakage or run-out while in operation., MONITORING:
Independent record and playback systems allow tape to be monitored while recording.
Phone jack provided to monitor either the record input signal before or during recording,
or the output signal from the playback head while recording or during playback. A-B switch
incorporated so that direct comparison can be made between the original program and
the recorded program., PHYSICAL MOUNTING: Standard 19" rack mounting. Panel space
necessary: 124" for tape transport unit only. AMPLIFIERS: Separate record and playback,

$395.00 net

DYNACORD AMPLIFIER MODEL DP-100

FREQUENCY RESPONSE: *2 db 50-15,000
¢ps at 15 in/sec.: £ 2 db 50-10,000 cps at 715
in/sec. SIGNAL-TO-NOISE RATIO: 55 db. IN-
PUT IMPEDANCE: 50, 200, 500/600 ohms.
OUTPUT IMPEDANCE: 50, 150, S00/600
ohms. EQUALJZERS: Setting for 15” and 714”
per scc, MONITORINC: From tape or input.
METERING: 4 inch illuminated VU Meter to
measure record level, playback, and erase cur-
rent at the flick of a switch, WEIGHT: 13
pounds. SIZE: 19” x6” x 104" deep. POWER
REQUIRED: 50 watts.

$150.00 net

DYNACORD AMPLIFIER MODEL DS-10

FREQUENCY RESPONSE: +2 db 50-15,000
cps at 15 in/sec. 2 db 50-9000 cps at 715
in/sec. INPUT IMPEDANCE: 100,000 ohms,
unbalanced. INPUT LEVEL: 55 db below |
volt. EQUALIZERS: Settings for 15” and 714"
per sec. MONITORING: Direct from tape,
front panel phone jack. Phone jack for head-
phone—front panel. METERING: |luminated
VU meter for recording level, WEIGHT: 13
pounds. SIZE: 1915” x 6” x 10V4” deep. OUTPUT LEVEL: 114 volts at 10,000 ohms. POWER
REQUIRED: 50 watts, CARRYING CASES: Price available on request.

$90.00 net

GIBSON GIRL AUTOMATIC TAPE SPLICER

Here at last is a completely automatic tape
splicer. It cuts, feeds splicing tape, and
trims in one operation, Unique Gibson Girl
trim prevents adhesive from splicing tape
transfering to any of the delicate parts of
the recorder. No more hunting for splicing
tape and razor blade! No more fumbling
with the ends of tape or struggling with
ragged trirn edges. It's all automatic with
the Gibson Girl Model TS-4DLX splicer.

$14.50 list
MODEL T5-4DLX NET $8.70

MODEL TS$-4: As above, without automatic
splicing tape feed. .........NET $6.79

el 'V:\;d»l rRADIO, INC.

AUDIO MART INLRSTACIT- RIS \CNAYork 7, N.Y, COrllandt 7-0315

New! “Audio Reference Guide” 160 page book all abouf Hi-Fi
Write for your free copy today. A-Z
Maif and phone orders filled, 24 hour service . . . 25% deposit,.balance C. O. D.
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actual orchestra’s performance with quite
extraordinary realism. No liveness in the
recording, the normal, single, hall liveness
added impartially both to the alive version
by actual instruments and to the recorded
version, done ahead in the studio.

But this would have spoiled the intended
drama, and nobody could ever have got it
explained, anyhow !

A very close placement of many mikes,
set up as near to each instrument or group
of instruments as possible, would have
produced tape with relatively little live-
ness—a monstrosity that would sound per-
fectly horrible anywhere outside of the
hall. But, played back in the hall itself, it
might provide a pretty good literal replica
of the orchestra, at a concert-seat listening

distance. Remember that a close-up record-
ing, if played at normal volume, isn't close-
up if vou listen to it a hundred feet away.
The ‘“original” sound-source is so close
to itself as to be zero distance from itself,
if you care to think of it that way; a mike,
to reproduce that sound, can only get
within inches of it.

% Kk

Well, I doubt if all this bothered the
Soundorama audience very much. What's
a bit of extra liveness here and there in a
big concert hall like the home of the
D.A.R.? T only note that by very special
arrangement the tapes that were made had
union blessings—on the condition that they
be erased immediately aiter use.

"NEW B-] ARM MAKES
ALL OTHERS OBSOLETE™

Only the B-J arm holds the stylus
parallel to the groove from the
beginning to the end of the record.

Precision made by British craftsmen.

It's the perfect pickup arm for the most

discriminating Hi-Fidelity enthusiast.

SOLVES TRACKING ERROR because stylus is held parallel

acourately within 1 degree in all grooves of a 12 inch.
NO DISTORTION DUE T0 TRACKING ERROR!

LESS STYLUS WEAR because, from beginning to end, the
stylus is properly seated in the groove.

LESS RECORD WEAR because styvlus ia held in constant

parallel position.

LESS SURFACE NOISE belcause stylus tracks with less fric-

tion from start to finish.

322.50

postpaid

anywhere in

U.S.A. or Canado
COMPLETE

WITH
NEW SHELL

LESS RUMBLE because stylus {s accurately seated at all radii of the sound track.
LESS PICKUP ARM DISTORTION because natural tone-arm resonances are elimi-

nated

.« the B-J twin arms cancel out each other.

B-) LETS YOU take full advantage of the longer frequency response of modern

records and pickup

s.
B-] WILL ACCOMMODATE most standard pickup cartridges.
B-] IS EASY TO INSTALL, Do it yourself! Full instructions. Will work on any

turntable except automatic.
ORDER DIRECT: Dept. “A”

*Gramophane. London
Dealers and DIstribuiors: Apply {o

HI-FIDELITY DISTRIBUTORS, INC.
420 Madison Ave., New York 17, N. Y.

BRITISH ELECTRONIC SALES CD., ING., 23-03 45th Read. Long Island City 1. N. Y.
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That's 2 good one. Any tape that was
made in Constitution Hall for optimum play
back in the same hall would automatically
be quite worthless for any commercial pur-
pose! Still, you never know. Some enter-
prising soul might smell a good thing and -
bring out a Recording of a Recording of
a live symphony—a sensational First!

My congrats to the several promoters
of Soundorama fer tackling a very compli-
cated experiment with unexampled brave-
ness in the face of horrid danger, before
a vast and vital audience out to see what
hi-fi was really like, with the Real Thing.
the orchestra itself, right there on hand
for AB comparison. And all with practically
no opportunity to experiment in advance
to see how the job could be done success-
fully. Phew! Messrs. Fisher, Berlant, and
representatives of Jensen and WGMS may
now send us cach a strand of their nice
new gray hair.

P. S. Not quite a First, at that. Did
anybody hear the famous demonstration at
Tanglewood, years back, when the famous
“Rerkshire” phonograph was introduced
to the press, in the Tanglewood music shed?
I did. The Boston Symphony in all its
majesty, complete with Serge Koussevitsky,
started an overture or something, I forget
just what; I must have been sleepy, for
of a sudden I noticed, to my surprise,
that the conductor hadn’t been conducting
for some time. Neither was the orchestra
playing. Instead, it was the “Berkshire”
suspended up in the air with floodlights
on it, or rather a battery of X dozen RCA
LCIA speakers operating from the Berk-
shire’s pickup. A special disc record had
been recorded ahead of time, and was most
ingeniously synchronized to match the
orchestra itself.

An excellent demonstration and 1 never
did figure out just when the transition
was made. No tape, in those days either;
it was all dise. To be sure, the point was
slightly forced—that the “Berkshire” could
sound just like the Real Thing. Not without
the aid of a battery of extra speakers and
amplifiers and dozens of technicians work-
ing for days. But I was tremendously im-
pressed and so was everybody else. I'm
sure the Soundorama did as well in Wash-
ington, D.C.

(We were there. It did. Ep).

SOUND SYSTEM

(from page 19)

The amplifier and loudspeaker which
come with the projector certainly do
not enhance the qualtty. So we have
arranged to bypass the projector sound
output stages and feed the sound through
our own system with considerable im-
provement of intelligibility.

Figure 7 is a schematic of the cir-
cuits in the main amplifier. Each portion
of this amplifier was chosen to suit
our needs and to obtain top quality in
conjunction with the rest of the system.
Its over-all characteristic with neutral
setting of fone controls shows a gradual
boost of the highs in the middle range
and attenuation of lows below 100 cps.

As we mentioned earlier, low fre-
guencies are accentuated by reflection
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and acoustical feedback, while the highs
are usually attenuated by the electrical
system and loudspeaker deficiencies.
The characteristic of this amplifier
serves to protect our horn driver from
frequencies below its rating and over-
comes any over-all treble deficiency.

The output transformer can be any
good-quality unit with 6,600-ohm pri-
mary impedance for push-pull tubes and
large enough to handle the plate current
involved. We have used different trans-
formers in similar circuits with equal
success. It must have a 15- or 16-ohm
tap in the secondary winding for match-
ing the normal driver used on a horn.

The resistor in the feedback loop must
be determined by experiment for the
particular transformer used. We have
found that it varies somewhere between
6,000 and 20,000 ohms. The best way to
determine its value is to substitute a
50,000-chm potentiometer and use an
audio oscillator and scope for checking
the response curve through the ampli-
fier. As the resistance of the feedback
loop is lowered, with a sine wave show-
ing on the scope, a place will be reached
where the scope trace breaks up into
parasitic oscillations. The resistance
should be raised well above this point
and its amount determined to give the
degree of attenuation that can be spared
for this amplifier. After it is set, reniove
the potentiometer and replace it with
a l-watt fixed resistor.

The output stage is a variation of the
Williamson with a separate source of
supply for the screen grids. With a
6,600-ohm output transformer, the best
scope trace was obtained with reason-
ably close adjustment of the plate vol-
tage at 360 and the screen supply vol-
tage at 275. Either 6L6’s or 5881’s are
adequate for output tubes.

The driver is a variation of the float-
ing paraphase inverter. For the utmost
in freedom from distortion in high-
quality music reproduction, one is sup-
posed to separate the phase inverter
from the driver stage. But this system
is not normally handling lows that pro-
duce IM distortion. With the 6SL7
tube we have been highly pleased with
the guality in the three amplifiers we
have built for our church p.a. work.

Tone Controls

One of our most important objectives
is the facility for emphasizing different
portions of the sound spectrum under
different conditions and for voice charac-
teristics. In churches, clubs, and lodges,
where the same people are in attendance
all the time, there are people with poor
hearing who want the p.a. system used
all the time. Then there are those who
have fine hearing and want it turned
off because it sounds unnatural and dis-
tasteful to them. In restaurant banguet
rooms and halls catering to miscel-
laneous groups, people will tolerate a
p.a. system that sounds bad; but not so
in our church.

So, in an endeavor to serve all con-
cerned, we have installed a system de-
seribed in an article by Basil T. Barber
in Aupio ENGINEERING, September
1953. The important difference between
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it and other circuits is that the tone
control is used in feedback circuits
rather than as direct attenuation of the
signal paths. This gives a continuously
variable choice of transition frequencies
rather than just attenuation of signal
at fixed frequencies.

Both the treble and bass controls can
be used to raise or lower the transition
points in their range of control or can
be set for fairly flat operation at their
approximate center points. The use of
this circuit is really gratifying to the
perfectionist, Judicious use of the two
controls can make wondrous correction
to voice deficiencies of certain speakers.
V; in Fig. 7 is the tone control stage
and P, and P, are the tone control
potentiometers.

Again we call attention to the fact
that such a tone control system can only
be effective if it is teamed with a high
quality loudspeaker system.

Preamplifier and Inputs

The phono-preamp stage for variable
reluctance pickups is used very little
and could normally be left out, It is
one that we have found highly satis-
factory for use with a GE pickup and
is covered in an article by George Ellis
Jones Jr., in the January 1952 Aupio
ENGINEERING. Like our tone control
circuit, it also varies the bass transi-
tion frequency by inverse feedback.

The microphone preamplifier stage
is not normally used when the pre-
amplifier at the stage is working. It

MC-30 $143.50

30 watt

AMPLIFIER

Miclitosh

The new Meclntosh power amplifier MC-30 is unequalled
for quality reproduction of high fidelity sound. The
basically different, patented Mclntosh circuit guaran-

tees a new standard for low distortion—

1/3% harmonic, 20-20,000 cycles, even at full

power output! Hum and noise level—inaudible (90 db
below full output). This outstanding performance

assures new listening enjoyment without fa-

tigue. Quality crafted by amplification specialists

for lifetime satisfaction. There's nothing

like the McIntosh. Hear it at your dealer’s,

Write today for complete specifications

McINTOSH LABORATORY, INC,

324 WATER STREET .
Export Division: 25 Warcen St., New York 7, N. Y. Cable: SIMONTRICE N. Y,

BINGHAMTON, NEW YORK

WWW ameraarradieRistery. com
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Sound with Alpine Clarity

That is the fidelity that comes with Philips of Nether-  before achieved! Frequeney range is 40 to 20,000 c/'s,
lands loudspeakers. Every note in every register, whether 20 watts — 8 ohms, List $94.95. Model 9750 is an 8347
voice or instrument, with Alpine-air clearness! A perfec- version of this speaker. 10 watts — 8 ohms, List $32.95.

tion resulting from the use of a new construction — with Model 7010 — 812" speaker, 45 to 12,000 ¢ /s frequency
“Ticonal” steel, The most powerful of magnet mediums range with a special feature in a magnetic system pressed
that allows more compact units and outmodes awkward inta a high precision frame to avoid misalignment of the
“woofer” and “tweeter” construction. air gap even in case of heavy shocks., 5 watts — 4 ohms,
Model 9762 — 12” speaker with a record efficiency of List $16.50.

14% at 400 ¢/s due to use of extra powerful “Ticonal™ All Jist prices subject to the usual audiophile discounts,
magnet, The acoustical output and reproduction range of Avzilable at leading jobbers or Duotone Co., Inc., Key-
Hi-Fi and other equipment can be raised to a level never  port, New Jersey. \Write for catalogue.
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serves as a standby input for emergen-
cies. It can be used for the portable
line-transformer input from the stage
mikes when that preamp fails and for
break-in announcements with a mike
in the projection room, Or it can be used
as the regular wmike input when this
amplifier is hauled off somewhere else
and used for a portable p.a. system.

The mixer stage is very simple and
its gain was deliberately cut down as
low as possible. This was found neces-
sary because the output from the two
preamplifier stages was so high that
we lacked good control of volume levels
in this particular amplifier.

To prevent pickup of noise and hum,
every cable from the mike connection
receptacles at the front edge of the
stage to the stage preamp and from the
preamp at the stage to the outlet box in
the projection room is a 2-conductor
tvpe with either shield or armor. All
shields and chassis are bonded together
by shield continuity and one ground is
made at the main chassis in the pro-
jection room. At other locations, the
equipment and lines are kept free from
piping and grounds. This is to prevent
hum or noise pickup by ground loops.

The line from the stage preamp is
terminated in a 3-prong Cannon XL-
series plug with mating receptacle for
this input in the main amplifier. This
is so there can be no mixup in the con-
nections. This plug also mates with the
plug connector on the input end of the
portable line transformer but its out-
put is made through a single-contact
Amphenol 75.

ABOUT MUSIC
(from page 12)

His veiled blue eyes beneath a high and
noble forehead were his most arresting
features.

Furtwangler's complete musical identi-
fication with the nineteenth century made
him one of the world’s leading conductors
in this repertoire. But his power also was
his weakness. He was out of place in the
sprightly rhythms of a Mozart Serenade or
in the gossamer-like scores of Debussy and
Ravel. It would have been as inconceivable
for Furtwangler to conduct certain works
as for Artur Schnabel to run through some-
thing like Chabrier's Piéces Pitforesques.
But like Schnabel, Furtwingler wisely
limited himself to those composers whom
he best served.

Fortunately for the musical world,
Furtwangler was active both in concert
and on records wuntil shortly before his
death. For His Master's Foice, he recorded
half a dozen Beethoven symphonies, the
Beethoven Violin Concerto with Memihin,
and the Emperor Concerto with Fischer;
a complete Tristan und Isolde and Fideho;
Mozart's Symphony No. 40; Brahms’ First
and the Fariations on a Theme by Haydn;
Schumann’s Manfred Overture; Death and
Transfiguration by Strauss; a Wagner con-
cert and the Immolation Scene from Die
Gatterdiammerung. For London firr, he
brought out RBrahms' Second, and the
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Franck Symphony in D minor; and for
Deutsche Grammophon, Schubert’s Ninth
and Haydn’s 88th. Of these, the most out-
standing disks are the Eroica (LHMV
1044}, with a particularly moving slow
movement: a spine-chilling version of
Siegfried's Funeral Music irom Die Got-
terdammerung (LHMV 1049) (the brass
never sounded as menacing); a lyrical
interpretation of the Beethoven Violin Con-
certo (LHMYV 1061) in which Menuhin
never sounded better; an imaginative and
impassioned rendition of the Manfred Over-
ture (LHMV 1023) one that Schumann,
with his preference for slower tempi, would
have liked ; and a broadly conceived 7'ristan
und Igolde (LM 6700) which, despite a
weak male lead, remains an unforgettable

UNI=-LEVEL

ERE you bave the answer to agy

audio engincer’s prayers. The
G-E Uni-Level Amplifier automartically
compensates for level changes encoun-
tered between different audio sources.
Its expansion-compression characteris-
tics smooth out and increase average
levels for all types of program mate-
rial. You'll get higher average outpur.
You’ll save time and effort while per-
formance is greatly improved.

MAIL THE COUPON (AT RIGHT) NOW
FOR COMPLETE SPECIFICATIONS

Progress s Our Most Important Product

WAMW. acmerieaniadiahistary com

GENERAL ELECTRIC ..

experience. RCA Victor also plans to re-
lease the Furtwingler Fidelio in spite of
the fact that one by Toscanini is already
in the catalogue.

Furtwingler has often been criticized
for his slow tempi, just as Toseanini has
been criticized for his fast pulse. Actually,
there is more than one speed at which a
Beethoven Overture or a Brahms Sym-
phony may be taken. The important thing
is the inherent validity of an interpretation
within reasonable tempo limitations. What
Furtwingler brought to his performances
was a breadth of line as magnificent as the
noble flight of a large-winged bird, and
a probing insight that seemed to transiorm
the familiar into a new and stirring ex-
perience.

AMPLIFIER

USE: In TV-FM-AM Broadcasting « In Public
Address Systems » In Recording Studio Applications

—
l General Electric Co., Broadcast Equipment,

| Sec. X4425, Electronics Park, Syracuse, N.Y. l "
| Please send me information and detailed specs |
l on the new G-E Uni-Level Amplifier. I

A D DR S S o e oy s e

.................................... STATE ., |

e L A ]
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20-WATT AMPLIFIER

UNITY-COUPLING:

Exclusive circuit eliminates impulse dis-
tortion characteristic in conventional
amplifiers. Transformer’s only function
is to provide impedance match to
speaker.
HARMONIC DISTORTION:
Less than .39 at rated output of 20 watts,
at 25 watts the distortion is .69 or less.
INTERMODULATION DISTORTION:

Not more than 19, at 20 watls oufput
melasured with 400 cps and 7 ke mixed
4/1.

'FREQUENCY RESPONSE:
20 cps —20 ke ==.1 db; 10 cps —100 ke

== 1db

POWER RESPONSE AT 20 WATIS:

20 cps —20 ke .15 db; 10 cps —60 ke
e 1db.

HUM AND NOISE:

80 db below 20 watts output.
SENSITIVITY:

1.6 volts for 20 watts output.
OUTPUT IMPEDANCE:

8 and 16.
INPUT IMPEDANCE:

500 k.

OTHER FEATURES:

Input level control, rumble filter (effec-
tive helow 30 cps — may be easily dis-
connected if preferred), plugs and wiring
for use with the Horizon 5 pre-amplifier,
117 V accessory plug.

TUBES:
12AX7, 6L6G (2), SU4G.

$8495

WRITE FOR COMPLETE
SPECIFICATIONS TO DEPT. 830

ationale-

NATIONAL COMPANY, INC.
61 SHERMAN ST, MALDEN 48, MASS.
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Glossary of Tape Record-
ing Terms for the Amateur
Recording Fan

When a person engages in a new art with which he is not familiar, he is

likely to hear words which have no meaning and might, therefore, just as

well be in Greek or Sanskrit. This listing, for which we are indebted to MMM,
should help to clarify this problem.

Note; Additional capies of this glossary
in mimeographaed form may be obtained
free by writing Minnesota Mining and
Manufacturing Co., Dept. M5-12, 900 Fau-
quier St., St. Paul, Minn.

ing to many words in the English

Language. Numerous terms long used
in the field of sound have become im-
portant to the tape recorder user. Here
—in non-technical language—is a glos-
sary of some of the most common tape
recording terms, prepared by Minnesota
Mining and Manufacturing Company™*
for the tape user.

Acerate Fiia—The super-smooth,
transparent plastic film which forms the
tough backing for approximately 90 per
cent of the magnetic recording tape

TAPE RECORDING has given new mean-

made in the world today. “Scotch” brand
magnetic tapes Nos. 111, 120, and
“Scotch” brand “Extra Play” magnetic
tape No. 190 all employ acetate film
backings.

“A” Wixp (rhymes with kind)—
Magnetic tape wound on the reel with
the dull, oxide-coated side of the tape
toward the inside. The wind almost
universally used today. Recorder design
determines whether “A” or “B” wind
tape is required.

AuvpiBLe Tones—Sounds with wave
frequencies which the average human
can hear and which range from 30 to
15,000 eycles per second (cps).

“B” Winp—Tape wound with oxide
out. Seldom used today. Wind can be
changed from “A” to “B” by putting
half twist in tape and rewinding on
recorder.

* 000 Fauquier Awve.. Si. Paul 6, Minne-
sofa

WWW. akrerieaniadiahistaory. com

Bras—A high-frequency alternating
current fed into the recording circuit
to eliminate distortion.

BinauraL RECORDER—A tape re-
corder which employs two separate re-
cording channels or systems, each with
its own microphone, amplifier, recording
and playback heads, and earphones. Re-
cordings using both systems are made
simultaneously on a single magnetic tape
on two parallel tracks which, upon play-
back, reproduce the original sound with
depth and realism unequalled by any
other recording method. Use of head-
phones for listening is necessary for true
binaural effect.

BurLk Eraser—A 110-volt a.c. device
used to erase an entire reel of magnetic
tape at once without running it through
a recorder. It uses a strong magnetic
field which neutralizes the magnetic
patterns on the tape.

Carstan—The spindle or shaft—
often the motor shaft itself—which ro-
tates against the tape pulling it along
at a constant speed on recording and
playback.

CycrLes PErR SeEcondD—The unit for
measuring the frequency, or “pitch,” of
any sound. Abbreviated c¢ps.

DeciBeL—Abbreviated db, it 1s a rel-

DECIBELS
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RECORDING HEAD AND
CAPSTAN HOUSING

FEED REEL

VOLUME LEVEL
INDICATOR

NPUT { MIKE

i PHONO

VOLUME CONTROL

LOUDSPEAKER

TYPICAL TWO-SPEED TAPE RECORDER WITH PUSH-KEY CONTROLS

SPEED CHANGE KNOB

REWIND

ON-OFF
TONE CONTROL

CONTROLS:

RECORD
FAST FORWARD
STOP

ative measure of sound intensity or
“volume.” It expresses the ratio of one
sound intensity to another. One db is the
smallest change in sound volume that
the trained human ear can detect.

DistorTioN—Any difference between
the original sound and that reproduced
by a recording machine. Distortion takes
on many forms, and although it can
never be completely eliminated, it can
be reduced to a minimum in a good re-
cording and reproducing system. Tape
offers the maximum potential in distor-
tion-free recording.

DuAL-Track RecorpER—Usually a
tape recorder with a recording head that
covers half of the tape width, making it
possible to record one track on the tape,
then turn the reels over and record a
second track in the opposite direction.
Sometimes called a half-track recorder.

Dupe—Sometimes called a “dub” or
“dubbing.” A copy of a tape recording
made by recording on one machine what
another machine is playing. Tape re-
cordings are easy to duplicate simply by
re-recording and there is a minimum
loss in quality from the original to the
copy.

DyxanMic RaNnce—The ratio between
the softest and loudest sounds a tape
recorder or other device can reproduce,
without undesirable distortion. Usually
measured in db.

Eprrinc—Selecting certain sections
‘of a tape recording, or of a number of
different tape recordings, then splicing

DISTORTION
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them together in the desired sequence.
Magnetic tape is unsurpassed for edit-
ing purposes, since it can be easily cut
and spliced.

Erasure—Neutralizing the magnetic
pattern on tape by placing it in a strong,
magnetic field, thereby removing the re-
corded sound from the tape. An “erase”
head on the tape recorder does this auto-
matically to any sound previously re-
corded on the tape just before the tape
reaches the “record” head. A permanent
magnet can also be used to erase mag-
netic tape.

Equavrization—Either boosting or
decreasing the intensity of the low, mid-
dle, or high tones of a recording during
recording or playback or both. This
compensation is made automatically by
the recorder and serves to correct any
deficiencies in the recording system and
to increase the signal-to-noise ratio.

Frar Response—The ability of a
sound system to reproduce all tones—
low and high—in their proper propor-
tion. A high-fidelity sound system might
be specified as having an essentially flat
response, plus or minus one db, from 30
to 15,000 cps.

Frurrer—Very short, rapid varia-
tions in tape speed causing similar var-
iations in sound volume and pitch, not
present in the original sound. A form of
distortion.

FrEQuUENCY RANGE—The range be-
tween the highest- and lowest-pitched
sounds which a tape recorder or other

10-WATT AMPLIFIER/ PREAMP

i UNITY COUPLING:
Exclusive circuit eliminatzs impulse dis-
tortion characteristic of conventional
amplifiers. Transformer's only function
is to provide impedance match to
speaker.

DISTORTION:
Less than .59 harmonic distortion at
rated output of 10 W. Not more than 2%
intermodulation at 10 W output measured
with 400 cps and 7 ke mixed 4:1.

FREQUENCY RESPONSE:
20 cps —20 ke 1. db on the high level
inputs,

POWER RESPONSE:
20 cps —20 ke ==2. db on the high level
inputs.

HUM AND NOISE LEVEL:
High level input : Better than 70 db below
full output. Phono input: Better than
50 db below full output.

OUTPUT IMPEDANCE:
8 and 16 chms.

CONTROLS:
Five position input selector-record
equalizer switch.
Position Input
L. High level-Tape
2. High level-Tuner
3. Phono R.|.A.A.
4, Phono A.ES.

5. Phono Foreign

LOUDNESS CONTROL:
Volume control with built-in loudnass
compensation.

TREBLE CONTROL:
1 db boost and 10 db cut at 10 ke.

BASS CONTROL: ]
(includes Power ON-OFF switch). Pro-
vides 15 db boost at 30 ¢ps.

SENSITIVITY:

Inputs Tape and TV —.5 volts for 10
watts.

High level phono input — 30 mv%For 10
Low level phono input — 10 mv) watts

TUBES:
12AX7, 6V6G (2), 5Y3GT.

$7995

WRITE FOR COMPLETE
X SPECIFICATIONS TO DEPT. 830

4

ationale-

NATIONAL COMPANY, INC.
61 SHERMAN ST, MALDEN 48, MASS,
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FM "MUTAMATIC" TUNING

Exclusive circuit eliminates inter-station
hiss and noise present in other FM
TUNERS. Desired station locks-in auto-
malically. Fine tuning is unnecessary.

FM SECTION
Sensitivity:

-5 uv for 20 db quieting. Caplure ratio:
rejects interfering signals up to 8097 as
strong as desired signal. No distortion
from reflected ghosts.

Image rejection:

Better than 60 db, |.F. pass band is flat
within =1 db over band of 200 kc. Audio
distortion: less than 0.5% for all levels
of modulation.

Output:

Cathode follower output. Hum & Noise
level 60 db below audio signal. Full
A.G.C. maintains I.F. band pass regard-
less of input signal level. Instantaneous
limiters provide lowest impulse noise of
any tuner.

Selectivity provides complete adjacent
channel rejection.

AM SECTION
Sensitivity:

Sensitivity: 10 uv at antenna terminals
for signal-to-noise ratio of 10 db.

Image ratio: better than 60 db.

I.F. Pass band flat within 21 db over
a 14.5 kc range.

BINAURAL OPERATION

Individual tuning condensers, volume
contrals and output jacks for simulta-
neous operation. FM free of AM signal
up to 100 times the FM signal input. AM
free of FM signal up to 100 times AM

signal input.
$16995

WRITE FOR COMPLETE

e @ SPECIFICATIONS TO DEPT. 830

ationale-

NATIONAL COMPANY, INC,
61 SHERMAN ST., MALDEN 48, MASS.
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FREQUENCY RESPONSE

sound system can reproduce at a useable
output, or volume, level.

Freguency Response—The output
level of a recorder or sound system over
a given range of frequencies. A more
specific term than “frequency range.”
Usnally in the form of a curve plotted
on a chart.

Garn—The ratio between the input
level and output level of a piece of sound
equipment. Gain is increased by means
of an amplifier.

Gar—The tiny distance between the
poles of the recording head, measured
in mils. The head gap of home record-
ers may range from 1 mil down to 4
mil. The smaller the gap, the higher the
frequency range of the tape recorder
can be.

Heap—The ring-shaped electromag-
net across which the tape is drawn, and
which magnetizes the iron oxide-coated
tape in a series of patterns. Most tape
recorders employ a combination record-
}layback head and also an erase head.
Some professional machines also employ
a monitor head for listening to the re-
corded sound a split second after it
has been put on the tape.

Inpex CounNTER—An odometer type
counter which makes it possible to note
the location of any particular selection
of a tape, thereby making it easier to
find. Many late model tape recorders
feature built-in index counters.

InPUT—AnR electrical voltage fed into
an amplifier.

Leaper axo Trming Tape—Special,
tough, non-magnetic tape which can be
spliced to either end of a tape to prevent
damage or breaking off of the magnetic
tape ends and possible loss of part of
the recorded material. White in color,
it features a one-inch plaid marker every
15 inches (“Scotch” brand leader and
timing tape No. 43). Used as a timing
tape, therefore, it can be spliced between
musical selections on a tape providing a
pause of a given number of seconds,
depending on the tape speed.

Lever Ixpicator—A device on the
tape recorder fo indicate the level at
which the recording is being made, and
which serves as a warning against un-
der-recording or over-recording. Tt may
be a neon bulb, a “magic eye,” or a VU
meter.

MaeNeTiIc TaAPE—A  high-quality
plastic or paper tape which has been
precision-coated by the manufacturer
with a layer of magnetizable iron-oxide
particles. The result is a recording me-
dium that is subject to virtually no wear,
can be erased and re-used, and offers the

highest fidelity of reproduction possible
today.

Motor Boarp—Also called tape trans-
port mechanism. The platform, or as-
sembly, of a tape recorder on which the
motor (or motors), the reels, the heads
and the controls are mounted. It includes
those parts of the recorder other than
the amplifier, preamplifier, loudspeaker,
and case.

OutPUuT—AnN electrical voltage com-
ing from an amplifier and normally fed
into a loudspeaker.

Ox1pE—DMicroscopically small parti-
cles of ferric oxide dispersed in a liquid
binder and coated on a tape backing.
Red oxide used on “Scotch” No. 111
magnetic tape is most common, although
“Scotch” No. 120 “High Output” mag-
netic tape employs a dark green oxide.
These oxides are magnetically “hard”
—that is, once magnetized, they remain
magnetized permanently, unless they are
demagnetized by exposure to a strong
magnetic field.

Parca Corp—Sometimes called “at-
tachment cord.” A short cord, or cable,
with a plug on either end (or with a
pair of clips on one end) for conven-
tently connecting two pieces of sound
equipment such as a phonograph and
tape recorder, an amplifier and speaker,
etc. Not used for 110-volt current.

PorvesTer From—Plastic film back-
ing for magnetic tape used for special
purposes where strength and resist-
ance to humidity change are important.
“Scoteh” magnetic tapes Nos. 111AM
and 120AM employ polyester film
backings.

Power AMPLIFIER—An amplifier de-
signed to operate a loudspeaker.

Power Corp—Cord for connecting

the tape recorder to 110-volt a.c.
current.
PrEAMPLIFIER—AN  amplifier that

ralses extremely weak signal levels such
as those from a microphone, magnetic
playback head, or a phonograph pickup,
to a level useable by the power amplifier.
Some tape recorders combine the preamp
and the power amplifier. Others—espe-
cially the tape recorders designed for
use in high-fidelity music systems—may
feature a separate preamplifier. In such
cases, the preamp includes an equaliza-
tion circuit. In addition, the bias oscil-
lator (necessary to record on tape) is
often mounted in a unit with the preamp.

Pressure Paps—Felt pads mounted
on spring-brass arms which hold the
magnetic tape in close contact with the
heads on some machines.

Pressure RorrLeEr—Also called “cap-
stan idler” or “puck.” A rubber-tired
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roller which holds the magnetic tape
tight against the capstan by means of
spring pressure to insure constant tape
speed and prevent slippage.

Print TuroucH—Transfer of the
magnetic field from layer to layer of
tape on the reel. Virtually non-existent
in high-quality magnetic tape today.

Raw Tape—A term sometimes used
to describe tape that has not been re-
corded. Also called “virgin” tape.

Recorpep TaPE—A recording on tape
that 1s commercially available. Also
called a “pre-recorded’” tape, or—in the
case of music—"music on tape.” Some-
times, however, any tape that has been
recorded—whether commercially avail-
able or not—is called a recorded tape.

RecorpinG Noise—Noise induced by
the amplifier and other components of
the recorder. High-quality magnetic tape
itself is inherently noise-free.

SELF-POWERED RECORDER—Tape re-
corder containing its own power supply,
either a combination of wet and dry cells
to power the unit, or dry cells in con-
junction with a spring-driven motor.

SigNaL-10-No1sE Rarro—The ratio
between the loudest, undistorted tone
recorded and reproduced by a recorder
and the noise induced by the recording
system itself. Normally measured in db.

SINGLE-TRACK RECORDER—A tape re-
corder which records only one track on
the tape. Usually a full-track recording
head is used which covers the full width
of the I4-inch tape although some
machines use a narrower, halt-track re-
cording head which records a single
track down the middle of the tape. Out-
put of a full-track recording is theoreti-
cally double that of a half-track record-
ing, although actually the output is only
slightly ereater because of improved
half-track head design.

Spricing Tape—A special, pressure-
sensitive, non-magnetic tape used for
splicing magnetic tape. Its “hard” ad-
hesive will not coze and consequently
will not gum up the recording head, or
cause adjacent layers of tape on the reel
to stick together. (“Scotch” splicing
tape No. 41 is an example. Cellophane
tape should newver be used.)

Tare GuipEs—Grooved pins of non-
magnetic material mounted at either side
of the recording head assembly to posi-
tion the magnetic tape on the head as it
is being recorded or played.

Tare Loor—A length of magnetic
tape with the ends joined together to
form an endless loop. Used either on
standard recorder, special “message re-

L8 Fa

RECORDING NOISES
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peater” type units, or in conjunction
with a cartridge device, it makes it pos-
sible to play back a recorded message
repetitively without rewinding the tape.

‘Lape SpeeEp—Speed at which tape
moves past the recording head. Standard
tape speeds for home use are 334 inches
per second (abbreviated ips) and 714
ips. Faster speeds are 15 ips and 30 ips.
Slower speeds sometimes used are 174
ips and 15/16 ips. Faster speed makes
possible improved high-irequency re-
sponse, while slower speed means greater
tape economy. If a tape is recorded at
334 ips, then played back at 74 ips,
all sounds will be raised one octave in
pitch. Cutting the speed in half lowers
a tone one octave.

TeLepnoNE Pickup—Type of induc-
tion coil device which slips over a tele-
phone receiver, or upon which entire
telephone may rest, used to pick up both
voices during a telephone conversation
for recording on tape.

TureapinG Sror—Slot in recording
head assembly cover-plate into which
tape is slipped in threading up the reels
for use of the recorder.

ToxEe ContrOL—Control knob on tape
recorder amplifier used to vary bass and
treble response to achieve most desira-
ble balance of tone.

VoLuME—An acoustic—rather than
electrical—meastirement, which refers to
the pressure of the sound waves in terms
of dynes per square centimeter. The
louder the sound, the greater the pres-
sure. Most technicians prefer to talk in
terms of decibels,

VTR—Video tape recording. Record-
ing and reproducing television picture-
tube signals on standard—but highest
quality—magnetic tape (“Scotch” brand
Instrumentation tape No. 109). It is ex-
tremely difficult to design a tapc recorder
capable of handling wide frequency
range up to 4 million cycles per second.
Usnally several magnetic tracks are re-
corded side by side on a ¥4-inch tape
at a considerably higher speed than used
in home recording, each track recording
a certain range of frequencies. Improved
quality and lower operating cost are
expected to enable it to replace movie
film for television use.

VU Mgerer—A “volume unit” meter
which indicates the relative levels of the
various sounds being recorded by meas-
uring the electrical voltages.

Wow—Slow variations in tape speed
causing similar variations in sound
volume and pitch not present in the
original sound. A form of distortion.

WWW.- e raaanadieRistery. com
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HURIIONE

PLUG-IN PREAMP/CONTROL

CONTROLS:
Input Selector Record equalizer switch.
Permits selection of any one of 3 high
level input sources such as TV, tape and
phonograph. The remaining 7 positions
of this control compensate for all record-
ing characteristics.

BASS TONE CONTROL:
Control range is from +25dbto —15db
at 30 cps. Flat position is accurate to 1°
(one degree).

TREBLE TONE CONTROL:
Control range is from 415 db to —25db
at 10 ke. Flat position is accurate to
within 1°,
LOUDNESS VOLUME CONTROL
LOUDNESS-ON-OFF SWITCH:
Loudness compensation to volume con-
trol may be switched off by pushing
switch in toward panel.
Three source adjustment controls
accessible are:
1. TV level set
2. Tape level set
3. Phonograph sensitivity switch.

FREQUENCY RESPONSE:
In flat position, frequency response
measured from TV inputis 20 cps —20 ke
.25 db and 20 cps —100 k¢ =1 db.

HARMONIC DISTORTION:
Less than .29 at 1.5 volts out, less than
.69 at 10 volts out.

INTERMODULATION DISTORTION:
Less than .39, at 1.5 volis out, less than
1.59, at 10 volts out (at 400 cps and 7 ke
mixed 4/1).

HUM AND NOISE:

70 db below 1.5 volts on high level inputs,
50 db below 1.5 volts on the 10 mv phono-
graph input,

OUTPUT IMPEDANCE:

Approximately 3000 ohms accommodates
up to 50 ft. of cable between preamplifier
and amplifier.

TUBES:
Two 12AX7’s.

$4995

WRITE FOR COMPLETE

e SPECIFICATIONS TO DEPT. 830
O
QNahonal@>

NATIONAL COMPANY, INC.
61 SHERMAN ST., MALDEN 48, MASS,
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Centralab’s

Junior COMPENTROL?®

table model

=
=

=

Sound like

Junior Compentrol is a volume
control with special Printed Electronic
Circuit*. It automatically bolsters
high and low frequencies otherwise
often lost. You get greater pleasure
from your radio set, audio amplifier, or
phono combination. Ask your Centralab
distributor — or service man. Write
Centralab, Dept. 933B, Milwaukee 1,
Wisconsin for Compentrol booklet.

Centgalab

14 or 1 Meg.,
less swifch - - $2.50 net

14 or 1 Meg.,
with switch - - $3.00 net

“Yrodemark

Hearly evernybody neads the
audio anthology

the 2nd aud.ino anthology

The original audio anthology Is still
being ordered by people who have
worn out their first copy or who have
Just learned about the book. Contains
reprints of 37 articles which appeared
In AUDIO ENGINEERING from May
1947 through December 1949. An In-
valuable reference work on audio in
the home.

the 2nd audio anthology continues
from where the first left off and con-
tains reprints of articles from January
1950 through July 1952. In both
books the articles were brought up to
date, corrected where necessary, and
assembled by subject. the 2nd a2 a may
still be had with board cover.

e e e e e e e e e CUT OUT — MAIL TODAY e e e s e e e oo e o e e

Book Division, Dept. 3V,
Radio Magazines, Inc.,
P. O. Box 629, Mineola, N. Y.

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

...... copies of audio anthology (paper cover) @ $2.00 each
...... copies of the 2nd audio anthology (paper cover) @ $2.00 each
...... copies of the 2nd audio anthology (board cover) @ $3.00 each
N e PO A ] I L L o T a e e a ol o T LA T 4 1 Lo he ¢ o s are i
Addressin .G L e R e e | P e T Y T e s e L LT ot e L
e e s e de e e 0 L e e i A e ZUNE ennivay S ate lales s slolals wie ol 5o
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AUDIO TECHNIQUES

(from page 27)

number of amplifiers necessary to handle
remotes is reduced. It is ne longer
necessary to have an amplifier tied up
for a show using it perhaps 5 to 13
minutes a day, so it can be freed for
other uses in the field. In the original
setup, the mike impedance was 50 ohm-=
and the receiving impedance was 200
ohms, This, in addition to cutting down
the crosstalk, made the line self-equaliz-
ing to a small degree. The maximum
distance tried so far has heen seven
miles, part of which was in open country.

A Universal Microphone Input System

The equipment at small stations may
be, sometimes, a motley assortment of
microphones and amplifiers. The range
of inputs runs from balanced, low imped-
ance, to unbalanced, high-impedance.
Microphones, each originally intended
to be used with just one piece of equip-
ment, can have the same variance of
circuitry. To promote efficient operation
with nontechnical personnel who may
have to use it, a system may be needed
to allow any microphone to be used
with any amplifier.

All cables are fitted with standard
three-prong plugs, and inputs are stand-
ardized on the amplifiers as indicated
in Fig. 2. In the case of the unbalanced
input, one of the wires from a balanced
cable is shorted to ground at the plug
on the amplifier. This will complete the
circuit from the microphone. Conversely,
in the case of an unbalanced mike run-
ning into a balanced input, one of the
cable wires is shorted to ground at the
plug on the mike, thus completing the
input circuit. In order for the unbalanced
mike to run into the unbalanced input,
it was necessary for the same set of pins
to be shorted, that is, for the same wire
in the cable to be shorted to ground at
both ends. Otherwise the signal will be
shorted out at one end or the other. It is
necessary, also, for the extension cords
to have the proper polarity on the plugs
at each end.

The only thing that dictates which
wire should be shorted to ground in the
station where this system was devised
was a remote amplifier with a three-
position mixer, This had an unbalanced
input using ladder-type faders, and the
common wire was grounded. Thus, all
plugs were made to correspond to this
type of wiring. It is usual, however, to
place ground on pin 1, as shown.

The possible combinations now for
this system are: low-impedance (bal-
anced or unbalanced) to low-impedance
(balanced or unbalanced), and low-im-
pedance (balanced or unbalanced) to
high-impedance (unbalanced). In the
latter case, the microphone was run di-
rectly to the grid. There is no loss in
quality this way, and the loss in gain
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HIGH Z UNBAL
LOW Z UNBAL

AMPLIFIER
INPUTS

EXTENSIONS

LOW Z BAL

LOW Z UNBAL

Fig. 2. Connections
for microphones 2nd
amplifiers.

can usually be compensated for by the
reserve gain present in most amplifiers.

High-impedance mikes can be used
with this system also, and a series
of adapters is available for use when
needed; however these are mostly for
emergency. With the setup described,
no adapters are necessary, With all com-
binations, except high impedance to high
impedance, the extensions may be used
without adapters or special treatment of

any kind. The only circuit changes are
made right at the plugs of the units
involved. Only one precaution is nec-
essary. When using the unbalanced-to-
balanced combination, the input trans-
former must not have a grounded
primary centertap. This will short out
half the primary, and in most cases set
up hum and introduce other types of
interference. The level will also be
reduced.

SCALING—AN AID IN CIRCUIT ANALYSIS

(from page 26)

1012, making C’=30. This is equivalent
to 'choosing ¢ as 10-2. The upper half-
power frequency is given by

el L _ o074

eC’ 4.5%30
0= “’? = 0074 % 10-* = 740,000 rad./sec.

125¢ejn J
4 <
2 $a mg
s -3 S
as IO‘4
(&)
12.58jn
4 > >
2 g2 22 o7
©
010"
¢ 1078
(8)
1L
s
9 4
- s} n<
g- nZ
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+
L
a«1074
c+10?
(]

Fig. 2. Medium-, high-, and low-frequency
equivalent circuits at (a), (b), and (c), with
scaled values.
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Because of the extreme range of
capacitance values, and to more fully
illustrate the method, the scaling has
been changed in the low-frequency cir-
cuit. While ¢ remains as 10, 1/ac
equals 108, or ¢ is 10-%. This places the
coupling capacitor at a convenient value
of 2. If we combine 7p and R in parallel,
giving 5.2 ohms, and add Ry to give 38.2
ohms, we find the lower half-power fre-
quency as

’ J ]

w=2= 013x10% =130 rad-/secc.

This problem does little more than
illustrate the procedure. The simplifica-
tion is most apparent in more formidable
situations. The time spent investigating
and practicing scaling is soon repzid.
Once the technique is acquired it lightens
the mathematical burden and helps to
make circuit analysis a more pleasant
task.

TABLE |
QUANTITY TO SCALING RESULTING
BE SCALED FACTOR IDENTITY®

Z A ER W7 =aZ
| b I’ = bl
[} c W =cw
L a/c L'=a/cL
C 1/ac C'=1/acC
E “ab*" E’=ab E

% Primed Factors indicate adjusted values.

NOTHING LIKE THIS
IN BASS BEFORE!

8"

LOW FREQUENCY
REPRODUCER

Ideal for assembling a compact,
limited space; high quality system
. perfect too, as mid-range

unit in low cost three-way system.
Can also be used in multiples

as expanding woofer,
Eight ohms impedance,
25 watls power copacity.

MODEL
Claw

127

ADJUSTABLE
RESPONSE
WOOFER

Contains exclusive built-in facilities
for limiting high end response

to 700, 2000 or 5000 cycles, thus
suiling crossover requirements

of most tweeters. Overall response
40-6000 cycles. Hondles 30 walts,
impedance 8 chms.

N\ MODEL C15W

15"

7 DUAL
IMPEDANCE RANGE
SUPER WOOFER

Acoie of altainable perfection in
the specific reproduction of low
frequencies, Two spiders for positive
piston action. Greatest oxial

voice coil depth and excursion—
Six Ib. Alnico 5 mugnet. Die-cast
girder construction for lifetime
trouble-free operation. Adjusteble
voice coil sermits match to
4-8 ohms and 10-16 obms.
Defies obsclescence.
For 50 wall systems.

For descriptive literature write desk 51
Another engineering achievement of T_FS

4
AT preaaeia
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LOUDSPEAKERS, INC.
80 SOUTR XENSICC AVENUE, WHITE PLAINS, N. Y.

Ask For Progressive Speaker _Expansion
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MopEeL 71 SPECIFICATIONS

FREQUENCY RANGE: 5 to 100,000 cycles

WAVE SHAPE: Rise time less than 0.2 microseconds with neg-
mm\]nGWRERS OF lhgible overshoot.
ndard Signal B2nerators OUTPUYT VOLTAGE: Step attenuator giving 75, 50. 25. 15,
- pulse Generators 10, 5 peak volts fixed and O to 2.5 volts continuously vanable.
FM Signal Generators SYNCHRONIZINC OUTPUT: 25 volts peak.
Squ.,,w“esmerm!i R. F. MODULATOR: S volts maximum carrier input, Trans-
\hcuumluhe\ln\lm:\:: lation gain is approximately unity—Quiput impedance is 600
UHF Radio Noise & Fiel ohms.
e POWER SUPPLY: 117 volts, 50-60 cycles.
Megonm Merers DIMENSIONS: 7” high x 15 wide x 714" deep overall.

Megacycle Meters
Intermodulation Meters
TY & FM Test fquipment

BOONTON NEW JERSEY

MEASUREMENTS CORPORATION

Authoritative and

Enlightening ...

AUDI Acknowledged the Leading Publication
in the Field of Sound Reproduction

I f you are novice, hobbyist, experimenter, or engineer . . . if you
are a lover of music . . . and in pursuit of sound, undistorted
. . . AUDIO will be your faithful, reliable companion all the way.

“What to Do” and “How to Do” will guide your every move
through this thrilling experience we call Audio.

Each new issue brings New Ideas, New Slants, and Latest Devel-
opments . . . month' in and month out . . . twelve times a year.

BE SURE to get your copies REGULARLY
MAIL this Coupon NOW
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: AUDIO

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

} Enclosed Is [JCheck [JMoney Order for $......................
Please send a copy of each new issus of AUDIO for the next

) ] 12 r;oln!'hc; O 24 months to:

1 ease Prin
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PILOTONE AA-420
(from page 32)

Phono equalization is in the form of a
losser network between the two sections of
the preamp tube, and both turnover and
rolloff are separately adjustable. The switch
is a dual concentric type, with the outer
knob controlling the turnover and the inner
knob selecting the amount of rolloff. The
RIAA position is at the top, with the panel

|

Fig. 3. External appearance of the AA-420.

designation serving for both knobs; the
turnover positions progress counterclock-
wise through Ly, AEs, NaB, and 800, while
the rolloff control progresses clockwise
through — 20, — 16, - 8, and 0, representing
the rolloff in db at 10,000 cps. This arrange-
ment is casy to use, since most records of
recent origin will play satisfactorily on the
RIAA position, and the controls can be left
on this position unless some touching up is
required.

The tone control section is located be-
tween the two halves of a 12AX7, and
provides a relative wide “flat” section at
the center, where neither end of the re-
sponse is affected. Both bass and treble
controls are located together, using another
dual unit, with the outer knob controlling
bass and the inner knob controlling the
treble response.

The volume-loudness control works
with a single knob, and at normal oper-
ating position provides suitable .equali-
zation for satisfactory listening,. A hum
balance control is provided, and is a cen-
ter-tapping  potentiometer across the
heater winding. with all heaters being
biased positively by 24 volts above ground.

Performance curves for the AA-420
are shown in Fig. 1. Note that the IM
distortion is only 1 per cent at 15 watts
output, so the rating is quite censervative
since our preference for power output
rating of an amplifier is at the Z2-per
cent IM point, which in this instance is
17.2 watts. Distortion is only 5 per cent
at 20 watts, although there is not an ap-

Fig. 4. Chassis view of the Pilotone AA-420,
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In Stock at ARROW
The Heart of Your Hi Fi
System by H. H. Scott

——

H. H. Scott 310-A
FM Broadcast Monitor Tuner

Noise and interference-free reception of
even weakest stations withaut distortion.
Wide-band circuit design. 2 me wide-
band detectors and 3 effective limiting
stages make tuning entirely naon-critical
and drift-free. Single sweep tuning. Fine
tuning control and signal meter allow
precision tuning of weakest signals.
Dynaural interstation noise suppressor,
adjustable on front panel, eliminates an-
noying FM “roar’” between stations. At-
tractively styled, the tuner is designed
for the serious music lover as well as for
professional broadcast applications, Sen-
sitlvity 2 microvolts with 20 db of quiet-
ing, 4 microvolts with 40 db quieting. 10
tubes. Self-powered.

Net Price i cin it saia i i $146.51

H. H. Scott 210-C
Dynaural Amplifier

Here in one compact package is a com-
plete 23 watt power amplifier and
equalizer-preamplifier. Incorporates the
Dynavural dynamic noise suppressor and
record distortion filter. Eight posi-
tion equalizer including the new RIAA-
NARTB stondard. Loudness control (with
switch) and input selector switch for in-
stant choice of PHONO, TUNER, TAPE
or TV. Jacks ore provided for simplifying
tape recording. Frequency response flat
from 19 cps to 35,000 cps. Harmonic dis-
tortion less than .5% at full power out-
put. 2, 4, 8, 16 ohms.

Net Price .. ....... $169.05

FREE &=

Pondieg

4]

AUBIO EQUIPMENT
HANDBOOK

104 pages of down-fo-
earth Hi-Fi informa-
tion. Plus specifica-
tions and illustrations
of all quality Hi-Fi
Equipmeant. Write for
your FREE copy taday.

Arrow Electronics

S~ udir (ondpn

ALWAYS AN AUDIO FAIR
65-A CORTLANDT ST.; NEW YORK 7, N.Y.
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preciable difference in output volume from
15 to 20 watts, it must be admitted.

One-watt output is reached with an in-
put of .05 volts on rRADIO, TAPE, and AUX :
5 and 24 millivolts respectively give a 1-
watt output from the phona inputs.

Three output impedances are provided,
4, § and 16 ohms, and a convenience out-
let controlled by the power switch pro-
vides for tuner or turntable.

This department wishes to compliment
Pilot particularly for the completeness of
the information provided on the schematics
furnished in the instruction books. While
not shown in Fig. 2, these schematics in-
dicate both d.c. and signal voltages
throughout the amplifier, and show the

"~ pin connections to the tubes, part numbers

for switches and controls that are not avail-
able as replacement items from usual job-
ber sources, as well as for the transform-

ers and flter capacitors. This infor-
mation has been removed from the
schematic as reproduced here in order to

make the important circuitry more read-
able, since the reproduction is somewhat
smaller than the original schematic. To
do any intelligent servicing on audio equip-
ment—as well as on radio and television
sets—it is necessary that this information
be at hand, and many schematics do not
provide the data in so useful a form.

Sargent-Rayment SR-808

(from page 34)

of the control. The volune control and the
loudness switch are combined in a duval-
concentric unit.

The bottom section of Fig. 1 shows the
cffect of the tone controls with the turn-
over set at 350 cps, both with and without
the 50-cps cut. The treble boost differs
between the two positions, although treble
cut remains the same for both. The low-
pass filter switch is combined in a dual-
concentric unit also, with the switch select-
ing the cutoff frequency. as shown in the
filter curves. It will be noted that these
cutoffs are quite sharp—the result of a
true L-C filter—and the effect is particu-
larly useful when listening to distant AM
stations, or in the case of noisy shellac
records or of high distortion on any
record.

The selector switch is combined with the
power switch, and provides for I'M with or
without a.f.c., AM, and three phono posi-
tions. There are two convenicnce outlets—
neither being controlled by the power
switch—and the unit is fused. The ex-
ternal appearance meets the standards set
by earlier S-R products, and the per-
forated housing matches the gold finish of
the panel.

Performance on both AM and FM is
excellent—FM sensitivity is just under 3
microvolts for 20 db quieting, and about
3.9 microvolts for 30 db quieting; AM sen-
sitivity is better than 10 microvolts from
a2 normal antenna. A l-volt output from the
unit is obtamed from an input of 23 milli-
volts at the phono input jack, which is
loaded with a 47,000-ohm resistor to accom-
modate Audak and GE cartridges; other
load impedances can be accommodated by
using an external resistor in parallel with
the pickup.

we ANSWER

&

WHATEVER
THE PROBLEM . . .

® Crossover
® Power Capacity
_® Impedance

® Dispersion
® Response
e Cost

NEW!

MODEL HF-206 o
SUPER TWEETER <

High frequency response far beyond audibility.
Super-eHicient high output driver and hors as-
sembly using "'reciprocating flares™ principle.
Suitable for crossaver 3500 cycleser abave.
Dispersion 120° x 609, eight
ohms impedance.

4401

TWEETER
Uses '‘reciprocating flares’' wide
angle horn ond bono fide tomprassion driver.
Exceptional performonte af modest cost.
Eight ohms impedance, suitable for

2000 ¢ps.

MODEL 4402 i
WIDE ANGLE DUAL TWEETER

Efectricsl and acovusiical choracteristics make it the most ver.
satile high frequency sweessr avcilable. Driver «an be
connected for use in 4-8 and 10-16 ohim systems.
Disparsion poitern variable with intercon-
necdion of drivers, High power
tapacity. For 2000 cycle

< lojgovel or
above.

MODEL 4408

For wide range reprodoction in
moderale power systems requiring o
trossover down to as fow as 600 cycles.
Heovy, resonant-free horn casting.
Dispersion 120° x 80°. Eight
ohms impedonte,

MODEL 4409
A heavy duty version of
Model 4408 to handle 1he

full, undistorted power of 25-40
watt amplifiers in 2-wny sys-
tems, and 50 wotts in 3-way
1ysiems.

J For use in 2- or 3:way systems
when crossover as lew as 350 cycles
is desired. Exclusive die-cost duol
wide angle horn. Eight ohms
impedance. Will hondle
high power,

For descriptive literature, write Desk 48

ll Another engineering achievement of

LOUDSPEAKERS, INC.
8D SOUTH KENSICO AVENUE WHITE PLAING, M, Y.

Ask For Progressive Speoker Exponsion
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magnetic
furnover,
cartridge

<
Name your own standards! There is no
cartridge made that excels the new
RECOTON-GOLDRING.

]

|

v

|

|

i

|

| You can enjoy dll the advantages of low out-
| Put while eliminating hum pickup from
! changer motor, transformer, elc. The answer
| is in Recoton’s newly developed push pull
' coil assembly. So thrill to a new experience
0 in listening pleasure with this amozing turn-
|

|

|

)

]

A Y

Recoton features:
® Replaceable diamond or supphire

styli. over cartridge. It gives a performonce that
® Frequency response of 20 to will satisfy even the most critical hi-fi enthu-
16,000 cps. siast! And its modest price of $9.90 (includ-
¢ Added shielding ing 2 sopphire styli) comes as a pleasant

® High compliance and low mass

® Independent safely stylus assembly
& Minimum vertical motion

® Simple installation

surprisel

T ey wn e - e ER WL WD s v G GER D T W GW G A G - -

L e e e

Sold by all leading hi-fi distributors. For mere
detalled literature and nome and address of
distributor nearest you, write fo Dept, A,

BECOTON corpoRATION + 147 W. 22nd Street - New York 11, N. Y.

Monvfacturers of World Fomous Diamond, Sopphire, Osmium Phono Styli

At Lasl! 94 aﬂ the predd.
ELECTRONIC MUSICAL INSTRUMENTS

By Richard H. Dorf

In one big volume, you can now learn all about the intricacies of
commercial electronic organs, including the Allen, Baldwin, Conn-
sonata, Hammond, Minshall-Estey, Lowrey Organo, and others,
together with many smaller instruments. Constructional details
on the author’s Electronorgan and the simpler Thyratone show
you how to build one of these fascinating instruments for your-
self. A compilation in book form of the author’s articles in Radio
Electronics, brought up to date and with many additions. Price
$7.50 (Foreign, $8.00).

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division,
P. O. Box 629, Mineola, N. Y.

Please send me ........ copies of Dorf's ELECTRONIC MUSICAL INSTRU-
MENTS. | enclose check [ money order[] for $7.50 each
(Foreign, $8.00).
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On listening tests the SR-808 was found
to give excellent quality on FM; quality
was about normal on the AM section with
respect to frequency response, but with a
minimum of distortion on high-level
musical passages; the great flexibility of
the tone-control section and the low- and
high-pass filters permits almost any desired
type of phono reproduction curve to be
obtained.

THE REALIST LINE

(from page 36)

limiter, feeding a 6ALS discriminator. Plate
supply is obtained from a selenium recti-
fier, using a total of 120 pf of filter capaci-
tance. Two output jacks are provided so
that one may be connected to the power
amplifier or the tone control input of a
control unit, and the other may be fed
to a tape recorder—a feature which is an
advantage when used with older types of
amplifiers which did not always include
the output for a recorder.

Sensitivity is better than S microvolts
for 30 db quieting, with adequate reception
at 25 miles from New York using only
30 in. of test lead as an antenna. Sound
quality is excellent, and it is the opinion
of this observer that this tuner would make
a welcome addition to the system where a
minimum of space was available, It is
probable that this tuner would fit into the
phono-changer drawer in many existing
cabinets, and it is certain that many people
that have not heretofore enjoyed the bene-
fits of FM reception could add this unit
to any ordinary radio or radio-phonograph
combination to introduce them to a new
experience.

The AM Tuner

The Realist AM tuner, Fig. 5, is of
identical size with the FM tuner, and is
also self powered, using a 6X4 as a recti-

Fig. 4. The compact FM tuner in the Realist
line.

fier. The circuit line-up, Fig. 6, is as
follows: a 6BA6 as a tuned r.f. stage, a
6BE6 as mixer and oscillator, a second
6BA6 as if. amplifier, and a 6ALS as a
diode detector—one half being fed from
the plate of the i.f. stage to provide the
a.v.c. voltage without loading the detector
diode. A radio-phiono switch is provided
on the front panel, as an the FM tuner, and
three jacks are located on the rear apron
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Fig. 5. The Realist AM tuner—almost identical
with the FM tuner in appearance. Only the
dial has been changed to avoid confusion

for phono input and for the two outputs.
Being identical in appearance with the FM
unit, this tuner can be mounted in a similar
manner, and makes a complete radio sys-
tem for stercophonic reception, With 5-
microvolt sensitivity, the self-contzined
ferrite-cored antenna eliminates the need
for outside aerials except in fringe areas,
and the total power consumption is an
economical 21 watts.

The entire Realist line seems to provide
an answer to the need for a second system;

or for inexpensive additions to an existing
one without requiring elaborate cabinetry
or an excessive amount of space.

(L
ar

the Realist AM tuner.

Feb, 10-12—Southwestern region of the
LR.E. seventh annual conference and
electronics show, .Baker Hotel, Dallas.

Feb. 10-13—Audio Fair—Los Angeles,
Alexandria Hotel, Los Angeles, Calif.

Feb. .17-18—National Conference on Tran-
sistor circuits, Irvine Auditorium, Univ.

of Pennsylvania, Philadelphia, Pa. Regis-
tration, W. J. Popowski, Minneapolis-

Honeywell Regulator Co., 176 W. Loudon
St., Philadelphia 20, Pa.

Mar, 21-24—Radioc Engineering Show
and I.R.E. National Convention, Kings-
bridge Armory, N.Y.C.

May 16-19—Electronic Parts Distributors
Show, Conrad Hilton Hotel, Chicago.

May 26-27—Electronic Components Con-
ference, Los Angeles, Calif.

Sept. 30-Oct. 1-2—The 1955 High Fidelity
Show, Palmer House, Chicago.

AUDIO e FEBRUARY, 1955

LETTERS
(from page 8)

3. An article on electrostatic tweeters
would be most interesting.
Davip P. HEerron
1923 Knox Ave., South,
Minneapolis 5, Minn.
[Thanks for the ideas—which by publish-
ing here may indicate to potential authors
the type of material that the readers would
like to see. Specifically, as to (1) we also
feel that more information is necessary on
this subject, although it should be deter-
minable—to the ear—by experiment. As
to (2), deliveries have been slow, but as
we lived with this speaker in our room at
the October Audio Fair in New York, we
felt it had possibilities. As to (3), one is
the “works” now. Eb.]

Thanks to Us

Sir;

We would like to thank you for publish-
ing “A Transistor Remote Amplifier”
(Sept. 1954). We suspect that WAMPFE is
the same type of station that we are, and
that their Chief Engineer is handicapped by
the same lack of information that has
troubled wus.

WUCB, Radio Midway, is a small radio
station broadcasting to those who live in
three residence halls on the campus of the
University of Chicago. With minor excep-
tions the station was constructed and is run
by unpaid students.

GeorGe . Hawk,
WUCB, Radio Midway,
Chicago 37, Il

(Thanks to vou for thanking us. Eb.)

NOW... Adjustable

by ¢

e To balance your system

e To suit any speaker combination
e To improve your present system
For the first time, networks and filters, so de-
signed as to provide a wide selection of popu-
lar crossovers at various speaker impedances
—S5o0 engineered as to expand, without waste
or obsolescence, the sound reproduction of
2-way and 3-way systems. The built-in versa-
tility of these units allows you to assemble

systems that suit your own taste, operating
conditions, and budget.

ADJUSTABLE L/C DIVIDING NETWORKS

As 2-way nefwork:

MODEL N-2A

Imped-
ance

MODEL N-28

Crossover
Selections

[mped-
once

8 Ohms 1250, 2500,
5000

2500, 5000
2500

Crossover
Selections

8 Ohms 350, 700
16 Ohms 350, 700
4 Ohms 700

16 Ohms
4 Ohms

These units ¢can be used singly as
édb/oc) 2-woy L/C networks, singly
os 12db/oct L/C filters, in pairs
os 12db/oct 2-way nelworks
and in combination as 3-way
nelworks.

MODEL N-1 ADJUSTABLE
HIGH PASS FILTER

Built-in continu-
ously wvariable
high frequency
conirol. Matches
14 ohms to 1250,
2500, 5000 cycle
crossover;
B ohms to 2500,
5000, 10,000 cycles;
4 ohms 10 5000 ond
10,000 cycles.

MODEL N-3 THREE-WAY
CROSSOVER NETWORK

Complete
with built-in
continuously
variable
“presence’’
and ‘'bril-
liance’* con-
trols. For 8 ohm 3-way
systems using 350 and
5000 cps ¢ross overs. Adjustabli
mevunting arrangements.

LOUDSPEAKERS, INC.
%0 SOUTH KENSICG AVEMUE, WHITE PLAINS. N, Y.
Ask For Progressive Speoker Expansion
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NOW
easier for
you to get!

Partridge Transformers are now being sold by
exclusive distribntors from local stock depots
thronghout the U.S.A. For specifications,
prices, and the name of the distributor in
your area, write toi—

Partridge Transformers Ltd.,
¢/o British Electronic Sales Co., Inec,,
23.03 45th Road, Long Island City 1, N.Y.

Among the transformers readily available is
the Partridge Type CFB *C' Core. Built to
the very highest standards, the CFB repro-
duces full A.F. range with lowest distortion.
Leakage inductance 10mH. Power up to
60W from 22¢/s to 30Kc/s. Price $43.75.

Partridge CFB Audio Transformer

Leads the way in ‘C’ CORE technique!

The CFB is also available, designation T/CFB, with each hal primnryvlnpped at 439, of u:rn‘::.
Exactly what vou want for amplifier described by Joseph Marshall, “AUDIO ENGINEERING",
Jaouary 1954 and for other published circuits.

ALSO AVAILABLE

TYPE W.W.F.B.

Built to the famous Williamson specification and avail-
nble in a wide range of impedances. Secondary windings
brought out 1o cight sepurate sections of rcquul
impedance. Price §27.75.

TYPE U.L.2.

A p.p. Transformer of ‘C’ Core design, specifically
designed for' really high quality A.F. reproducin
equipment. Ench half primary is brought oul separately
to posts and tapped at 43%, of turns. Price $26.30.

PARTRIDGE TRANSFORMERS LTD
TOLWORTH SURREY ENGLAND

[ LoNG-PLAYING (3314 R.P.M.) HI-FIDELITY | $

MASTERPIECES

SCHUBERT
"Unfinished” Symphony (No. 8)

BEETHOVEN
Ruins of Athens (Morch and Choir)

MOZART

Piano Concerto in E Flar

BACH

Toccota and Fugue in D Minor

WAGNER

Die Meistersinger Prelude, Act 1

MOUSSORGSKY
Night on Bald Mountain

BRAHMS

Academic Festival Overture

DUKAS

Sorcerer’s Apprentice

No Strings.

A"uChed! No Need 10 Buy :ny :
Other Records Everl Full Advantages of Triol Membership

LL 8 masterpieces for only $1. Performed by
world-famous artists. Custom-recorded on put-
est vinygl. Reproduced with a tonal fidelity encom- e e
passing the entire range of human hearing (50 to r
15,000 cycles.) This amazing offer is made only |
to demonstrate superb quality of oor recordings;
and to show you advantages of trial membership. |
HOW CLUB OPERATES—We advise you monthly |
of new releases. Those you want are sent you for |
|
|

The Musical Masterpiece Saciety, Inc., Dept. 88-2
43 West 615t Street, New York 23, N, Y.

Enclosed s $1 in full payment for the recordings
of 8 masterpieces listed, Enroll me as trial memhg_-,'
Privileges: No pm;cl\:uu: obligation ever! Advance
notice of releases. 5 day [ree (rial on any discs. I
1 may rejeet vecords before or after receipt: may
cancel memberzhip at anv time. For future lp, l

FREE rtrial. After d:xt')s' listening—only the records discs I keep, Ull pay only $1.65 each plus shipping.

you decide ro keep are billed you ac the low member- |
ship price of $1.88 per disc (average playing time 40 , Neme
min. ). Yon save % the usual retail price ! This *‘give- Address.... |

away"" offer can obviousl
nitely. MAIL COUPON
Full money-back guarantee.
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not be kepr open indefi- |
OW while supply lasts, ° Canada, address: 686 Bathurst St., Toronto 4, Ont,

Clvy. State I
\

BOOK REVIEWS

ELecTroacousTics, The Analysis of Trans-
duction and its Historical Background. .
By Frederick V. Hunt, Gordon McKay,
Professor of Applied Physics, Harvard
Unijversity. Harvard University Press,
John Wiley & Soms, Inc., New York.
260 pages, illustrated, 1954. $6.00.

Friends and acquaintances of Professor
Hunt will not be particularly surprised to
find in this volume the most worthwhile
assembly of information on the subject at
hand yet to be published in a single text.
Those who have not enjoyed the good
fortune of the professor’s acquaintance will
find surprise in the intelligent presentation
of information both theoréfical and prac-
tical, so arranged that it is of equal interest
to the designer and the production man.

In other words, Professor Hunt has
demonstrated once more his acute ability
to sift through all available information
on a given subject, and present the bulk
of its worthiness in a volume of practical
size and excellent readability.

Although the entire field of electroacous-
tics 1s covered with both thoroughress and
aunthority, particular interest will be found
in the chapter dealing with electrostatic
speakers. First presented commercially
some thirty years ago, when it was gen-
erally known as a “condenser” speaker, it
was found to be impractical on three scores :
(1) necd of excessive polarizing voltages.
(2) lack of suitable dielectric material for
separation of the moving diaphragm and its
stationary back-plate, and (3) inability to
reproduce low frequencies. Re-evaluation of
the electrostatic speaker in the light of
materials available today has nullified the
first two weaknesses, while the decision to
use it only as a tweeter has mitigated the
third. In addition to covering these points,
Professor Hunt discusses the relative merits
of utilizing single- and double-sided polar-
ization of the moving diaphragm.

Equal thoroughness is accorded the de-
sign and construction of other electroacous-
tic devices such as dynamic speakers and
various types of microphones.

—H. K. R

VALvEs For A.F. AMpLIFIERS, by E. Roden-
huis. Philips Technical Library, N. V
Philips Gloeilampenfabrieken, Eindhoven,
Nederland. Dist. in U. S. by Elsevier
Press, Inc., 155 E. 82nd St., New York
28, N. Y. and 402 Lovett Blvd., Houston
6, Texas, 155 pp., 97 illus. 1954, $2.25.

While written with the Philips line of
tubes in mind, the information in this small
book is worthwhile for the amateur con-
structor regardless of the line of tubes used.
The frst chapter covers general hints on
amplifier construction, with special consid-
eration to the mounting of components,
assembly, wiring, and general information.

Components and circuits, and their effect
on tube performance are discussed in Chap-
ter 5, and the last chapter is devoted to
presenting the details of eight complete
amplifiers ranging from a simple 3-watt
unit suitable for the smallest installations
up to a 100-watt amplifier, with two ex-
cellent 35-watt models being included.

Although much of the information is
specific for the Philips tubes, as would be
expected, anyone who uses tubes.at all
would certainly find the book well worth
reading, and the ideas presented therein
might well bear consideration to the ama-
teur as well as the commercial amplifier
builder, in spite of typographical errors
throughout.

—R. G.
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NEW PRODUCTS

(from page 48)

® Concertone Tape Recorder. Although
designed essentfally ror home and semi-
professional use, rhe new Concertone
Model 20/20 embodies virtually all of the
features usually foeund only in profes-
sional tape recorders. Among these fea-
tures are: Use of 10%-in. reels without
extension arms; a head mount with pro-
vision for up to five heads; three motors,
including a two-speed induction motor for
direct tape drlve, and a 4%-in. db meter.
Frequency response permits useable sig-
nal from 20 to 20,000 eps ac 15 ips, with
flutter and wow less than 0.1 per cent
rms. The 20/20 is avallable with speeds
of either 7% and 15, or 3% and 7% ips.
It is supplied normally with dual-track
heads but may be had with single-track
heads on special oréer. Rewind and fast-

forward speed permits transferring a
2400-ft. spool of tape in either direction
in less than one minute. Manufactured by
Berlant-Concertone, 4917 W. Jefferson
Blvd.,, Los Angeles 16, Calif.

e G-B Equipment Cablnet. Both handsome
and funtional is the new hi-fi equipment
cabinet recently announced by General
Eleotric Company, Elcctronica Park, Syra-
cuse, N. Y. Designed as a companion piece
to G-E's hi-fl speaker enclosure, the
equipment cabinet is finished on all four
gides and can be used as a divider unit,
as a plece of chairside furniture, or to
oceupy wall space. The top compartment

holds the tuner, preamplifier, and record
player. T'wo lower compartments are de-
signed for housing a power amplifier and
for record storage. The record compart-
ment can be opened from either side. The
cabinet will necomodate all leading nmukes

of high-fidelity components, and iS sup-
plied with removable blank mounting
panels.

e Improved Fairchild Cartridge. Con-
structed on the high-compliance moving-
coil principle, the new Fairchild Series
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220 cartridge hus improved charaeteristics
which represent a measarable advance in
cartridges of this type. Frequency re-
sponse is fiat to 17,000 ¢ps with a graduoal
roll-off which results in constant over-all
response covering the entire aundio range.

A 4- to 6-db increase in signal level over
that of earlier Fairchild models simplifies
installation in any hi-fi music system.
The 220 is available for either micro-
groove or 78-rpm records. Fairchild Re-
cording Equipment Company, 164th St
and 7th Ave., Whitestone, N. Y.

e Ronette Crystal Microphone. Famous
throughout other parts of the world, the
Ronette Type B-110 microphone {s now
being introduced in the U.S.A. by
ette Acoustical Carporation, Importers.
This unit 1Is designed specifically for
clear speech, and 1is excellent for any

=
=
=

il
ij

communication application as well as
for public address and paging systems.
The output level, when working into

a 5-meg load, is 1 millivolt per microbar;
the response curve when working into
the recommended 10-meg. load is flat
from 30 to 1000 cps, and rises gradually
to a 20-db peak at about 4000 cps, then
drops gradually to normal level, and ex-
tends to 13,000 cps. Attenuation of bass
response for incisive speech quality may
be obtained by using loads as low as
0.22 meg: any intermediate degree can
be obtained by varying the load re-
sistance. The microphone is semi-direc-
tional in characteristic, and represents a
source impedance of 2200 ppf. The dia-
phragm is aluminwm, and the case is of a
high-impact nplastic in either {vory or
black, or a combination of both. The
erystal unit {8 vacuum sealed, and is
fully guaranteed for use in tropical
countries, TFor further information on
the complete Ronette line, address Ron-
ette Acoustical Corporation, 135 Front
Street, New York 5 N. Y.

Ron- -

The only spindle that
treats your precious
records with the care
they deserve. No more,
“out-of-round’’ cente
holes. No rumble; /7
Nno Wow. '

THE MIRACORD XA100

is for sale at all leading distributors
throughout the United States. If you
are interested in High Fidelity you owe
it to yourself to see and hear this
remarkable instrument.

Plus PUSH BUTTON CONTROI.

Every operation of this remarkable
changer is simply contrclled by four
push buions

Plascs PAUSAMATIC

Now you can automatically preset the
time lapse between record changes,
from 5 seconds to 5 minutes

Ples ALL THESE FEATURES

¢ No Wow.
No rumble.
Intermixes 10” and 12” records.
Interchangeable plug-in heads.
Ball-bearing-suspended turntable
and tone arm.
Adjustments without tools.
Rubber matted turntable.
® All 3 speed settings controlled
by single knob.
® Shipped complete with leads and
plugs, ready to play.

AUDIOGERSH

CORPORATION
Ca Park Place, N. Y. 7, N. Y.

o,
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JAPAN GOES HI-FI

(from page 23)

diminishing, will continue to remain a
factor until the Japanese-manufactured
components of Japanese design are more
widely accepted by the Japanese them-
selves.

The newly formed Tokyo Chapter of
the American Audio Engineering So-
o s ciety is rapidly taking the initiative in

o O C—Dn establishing engineering standards, ar-
< QUALITY DESIGNED ranging Audio Fairs, and in providing
\ by / a medium for publication and discussion.
Q) maraniz From November 27th to December
) (@D 5th, an Audio Fair sponsored by the
Nippon Audio Association was held in
Tokyo with a total attendance of more
than 55,000 persons. Forty nine manu-
facturers participated with display
booths at one of Tokyo's largest depart-
ment stores, the Matsuya.

Technical papers were presented by
members of the Audio Engineering So-
These are the features: * 7-position Selector Switch * Continuously Variable Bass ciety, and numerous demonstrations of
and Treble Controls * Independent Turnover and Rollofi Controls * Loudness Com- Hi-Fi components were given. One in-

nsator” {[does not affect:volume] *+ High Frequency Cutofi Selector » Frequency teresting experiment involved a three-

17 to 40,000 cycles *=1db + Neagligible IM Distortion (less than .03% channel sterophonic broadeast by radio

o ) stations—JOKR, JOFR. and JOQR.

User's Net Price cemplete with tubes and cabinet *155 Since the broadcast was made on stand-

Chassis (less cabinet] available at lower cest ard broadcast frequencies, the general

public participated by merely using

three receivers and loud-speakers spaced
around a room.

In order to provide optimum demon-
S. b. maramntz 415 vemon Boulevard, L. 1. C. 1, N. Y. stration facilities for the exhibiting
manufacturers, a special listening room
was constructed for the use of the ex-
hibitors. With this arrangement, loud-
= 3 e e T speaker silence was maintained in the
display area, and each company was
assigned a short demonstration period.

The Japanese are great music lovers

as evidenced by the very crowded Tokyo

HERE IS TELEVIS'ON auditoriums featuring both classical

FOR YOUR and jazz concerts several times each

_ week, and by the numerous publications
HIGH FIDELITY

devoted to music. Along the Ginza, in
SOUND SYSTEM

There was o clearly defined purpose in developing the Marantz Audio
Consolette: to create a control unit embodying advanced design think-
ing coupled with the kest ovailable components and finest construction
technigue. The results have more than justified this extra effort ond
care. For proctical efficiency...for sheer quality of performance, the
Marantz Audio Consolette is unmotched by any unit on the morket.

Wherever Fine Audio Equipment is Sold

Write for Complete Details:

Shimbashi, and in other night-club areas
of Tokyvo, Yokohama, Kobe, and Osaka.
one can hear the nightly strains of
nothing but American dance music being
plaved by Japanese orchestras. It is
necessary to move out into the countrv
to hiear the purely Japanese Odori dance
music.

Rarring a major political unheaval in
the Far East, Japan can be expected
soon to become a large producer of hi-fi
parts, and with improved component
engineering hi-fi has an excellent chance
to outsell and outclass other electronics
industries in Japan.

| ALY - It is a safe bet to predict that within
| i the near future no self-respecting Jap-
- GOLD MEDAL anese coffee shop in Tokyo (of which
TV CHASSIS : there are thousands) will be without a

hi-fi system to soothe its music-hungry

Designed and custom-built to operate
through your high fidelity amplifier ,
and speaker system (or independently,
! if you wish). In this way, you enjoy
the VIDEO quality of Tech-Master’s
| advanced 630-type design and the
AUDIO quality of your own high
fidelity system.

Designed for use with Home High Fidelity Systems patrons !
A N -
. "—&’2 Hlustrated Brochure Upon Request LOOK FOR US
.“.: l il TECH-MASTER CORPORATION at the
T e ) 75 Front Sireet, Brooklyn 1, N, Y, Audio Fair % Los Ang‘eles

Alexandria Hotel, Room 543

AUDIO
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MINIATURE PREAMPLIFIER DESIGN

(from page 21)

equipment. Therefore, it becomes en-
tirely feasible to use only a treble rolloff
control with a maximum droop of 15
to 20 db in a system with an adjustable
boost. Once set for a given equipment
lineup, the boost adjustment need not
be altered. The range of net adjustment
can be seen in Fig. 2.

The Miniature Preamplifier

The simplifications made thus far can
be carried out in a spectacular manner.
To illustrate, a very satisfactory pream-
plifier was constructed with a single
tube! However, two tubes are used in
the unit shown in Figs. 3 and 4 to bring
the midband gain up to a more accept-
able level for general use. Output with
the two-tube arrangement is 2 to 3 volts
with a 10-mv input, as compared to 0.5
volt output with a single tube (triode-
pentode).

At first glance, the schematic of
Fig. 1 may be somewhat confusing.
Aside from the obvious functions that
a closer study will reveal, there are
several hidden effects derived from care-
ful component arrangement. Perhaps the
best manner of description would be an
over-all picture and then a clarification
of the details.

Three input jacks are provided. One
is for a magnetic cartridge or micro-
phone and the other two accommodate
normal high-level, high-impedance de-
vices. The G6-position selector switch
performs the following :

Pos. Name Function

1 Phono 1 Normal phonograph
position

2 Phono 2 Phonograph position
for moderately noisy
records

3 Phono 3 Phonograph position

for very noisy records

Position for using a
low-level microphone
in phonograph jack

4  Microphone

5 Radio Radio tuner

Television sound or
tape recorder

6  Auxiliary

Positions 1, 2, and 3 retain the ampli-
fication of the first stage, keep a refer-
ence equalizer in the circuit and control
the upper limit of frequency response.
Position 1 yields a flat response, while
2 and 3 furnish cutoffs at 12 db per
octave starting at about 6 k¢ and 4 ke
respectively, by resonating the capacitor
switched across the input grid with the
inductance of the pickup.

Although one is inclined to shudder
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at the prospect of a 4-kc limit to re-
sponse, the effect is not the same unde-
sirable one that would be obtained with
a filter of much higher slope—say 30
db per octave. Using 4 and 6 kc with
the simple, well known filter arrange-
ment shown in the schematic affords
most effective removal of record noise
and distortion with a minimum apparent
loss of highs.

Position 4 retains only the 200-times,
flat-frequency-response amplification of
the first stage. The remaining two posi-
tions, 5 and 6, switch the radio and
auxiliary inputs directly to the second
stage. The reference equalizer is not
effective in these last three positions.

Bass Circuit

Most of the burden is carried by the
second stage. Variable bass boost is
achieved by selective feedback from plate
to grid. The plate circuit is loaded with
the series arrangement of Ri, Ru, and
Csu. Output is taken through the treble-
control potentiometer. This configura-
tion forms the backbeone of the circuit.

In the phonograph positions, Cu is
effective. In other positions, it is shorted
to ground, While in the circuit, it pro-
vides the reference equalization curve.
Not so readily apparent is the fact that
this capacitor in conjunction with R
and R forms a frequency-sensitive
load on the second stage. This causes
the amplification to rise somewhat with
lowered frequencies. Therefore, the feed-
back bass control is exceptionally effi-
cient and gives about 6 db more boost
than would normally be expected. As
an added result, the equalization curve
approaches the theoretical ideal. This
gives additional boost with a straight-
lined 6-db-per-octave slope instead of
the usual rounded and depressed curve.

There is further advantage to this
circuit arrangement. Treble rolloff is
easily accomplished, but more significant,
cable capacitance can be fully offset!
This eliminates the need for a low-impe-
dance output such as a cathode follower.
Theoretically, the upper response can
be in the megacycles if desired.

With an additional step, complete
treble control is obtained. By overcom-
pensating the cable capacitance, the
upper frequency response can be boosted
to any acquired amount. An adjustable
trimmer C» performs this operation.
The rolloff circuit is designed to give
a maximum attenitation of about 20 db
at 10 ke. The range of control thas af-
forded i1s complete for most imaginable
circumstances.

There are several other design fea-
tures worth noting. Coupling constants
are chosen to give a fairly steep attenua-
tion below 20 cps, providing a good
meastire of rumble and flutter elimina-
tion. At higher volume-control settings,
the balance between the two branches

font®

f

PERFORMANCE

P,GIIRAPHOH

XM-110

Il *The MIRAPHON XM-110 now
offers true aphonic performance;
it has been created especially for
the most exacting of High Fidelity
connoisseurs. A manual player

T

offering the utmost in listening
! enjoyment.

Dowble Check

THESE FEATURES: ¥

SRS

i

R R

] ] No wow; no rumble. i

[0 [ Ball-bearing
table and fone arm.

suspended {urn-

- -

A S

(1 [ Fingertip adjustment without
tools.

1 O 4 pole motor

[0 [J Specially constructed plug-in
head to occommodate user’s
choice of cartridge.

[J [ Shipped complete with leads
and plugs, ready to play.

Arrow Electronics
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of the feedback bass-control network is
upset and bass droop is effected at thé
extreme lower settings of the bass con-
trol. Should additional droop be needed

With careful wiring and appropriate
regard to grounds placement (mainly
a matter of returning the heaters to a
separate and lower-than-signal ground)

Much remains towards simplification
of the means of controlling sound repro-
duction—particularly for home use. It
is hoped that future trends in audio

hum can be reduced to 60 or 70 db
below signal level.
Pentode operation in the first stage

for_ a phonogrzph input, the selector
switch can be set to the microphone
position. To place FM reception on a

equipment design will be to accomplish
the necessary results in a more concise
manner than has been observed to date.

par with recorded material, the 75- favors signal-to-noise ratio as compared
l?lcrosecond A(le-emphasis e BT to an equiyaleut triode because of the
lt)‘]f;) out?ut T T T SR TR {?whmplllg signal. Distortion is somewhat Pagrs List
e igher. Even so, it is a matter of arguing  C: 003
e % ) .l i A ( . ak > 2 2 e “’f‘ 400 il
Since Hheinprbstane s non-lreilenty: fnf_esl. Distortion is not discernible aht Gy Co, Cus 01 Wi, 400 ‘}- Ig;lg:;
sensitive, maximum signal-to-hum is 3?){ e\'fe](-) ,MeaSUl‘ClnClltS s gb ¢ 0t 400 v, paver
realized. With the bypassed cathode po(isz (')1 l'zg‘lper UL gw OdflJZufli 4280“ e
e by : it and .05 per cent with fosad Nl Vi PADE
2 . hum is extremely low. settings. g g 2000 Ut 08 vf cler;mic
z 8 .02 nf, 400 v, paper
Cre 100-500 peuf, adjustable
(';n 400 ppf, 200 v, ceramic
Fa,de, Js phono pin jacks
Ry, R 27,000 ohms, %4 waft
R, 6§00 chms, % watt
R, 4700 ohms, % watt
J{gb R. 0.1 meg, 1 watt
HERE" Ry
S WHAT RR:,. s 560 ohms, ¥4 watt
SAYS ABOUT THE NEW Ra, gu 0.33 meg, 4 watt
. 7 R 0.1 meg, %4 watt
% 1.0 meg, 4 watt
RM 0.5-meg potentiometer, linear
Rn 1.0-meg potentiometer, linear
15 0.1-meg potentiometer, linear
FoNaFLU’D cART (R:» and Ry assembled from IRC
RIDGE... 5 Concentrikit components)
78l 2 p;)éc 6 pos. switch, Mallory
v, VvV, 6AU6

RONETTE TO-284P
PICKUP CARTRIDGE

Interest in pbonogmph pickups has never |2 i =

abated, and with the introduction of each
new one there is speculation as to the per-
formance and its various characteristics.
Tests recently made with the Ronette
TO-284P crystal cartridge indicate that it
would serve well for high-quality phono
reproduction, and to il indications this
unit seems to offer some definite advantages.
The cartzidge has relatively Jow output
for a crystal—using the Dubbings D-100
test record the measured output with a
{-megohm load on the 3000-cps band is 80
mv—but the other characteristics of the
pickup more than make up for this, When
working into a load of 1 megohn, the
frequency cesponse of the pickup from the
test bands of the D-100 test record show
a response \which is down 4 db at 30 cps,
and Rat within =1 db from 1000 to 5000
cps, and with 2 gradual rolloff from 5000
1o 10,000 cps of 5 db. Thus, when working
into a flat amplifier, this pickup would re-
produce the RIAA curve correctly with a
rolloff of approximately 8 db at 10,000 cps
and a boost of 3 db at 50 cps—both of which
would be easy to obtain with typical tone
control circuits.

If the cartridge is worked into a load
of 0.12 megs, the low-frequency curve fol-
fows almost exactly the bass-boost ¢harac-
teristic of the RIAA curve, and the per-
formance above 1000 cps remains theé same

as with the higher load. This means that
the cartridge performs almost exactly as @
constant-velocity device, and would work
correctly with most preamplifiers if the
input resistor were chanped to 0.12 megs.
Curves oi these measurements are shown in
Fig. 8. The dashed line is the response into
2 1-meg load; the dot-dash line is the re-
sponse into a 0.12-meg load; and the dotted
line is the response when feeding into a 0.5
meg load. The solid line is the RIAA char-
acteristic—drawn so- as to permit direct
comparison. Thus it is seen that the low-
frequency performance can be controlled
quite rezdily by choice of the load resistor.

The Cook intermodulation test record
shows no measurable distortion on either
of the two bands, both of which were re-
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Fig. 8. Performonce curves for the Ronette
TO-284P crystal cortridge.

corded with 100 and 7000 cps and at two
different levels. This was to be expected,

considering the exceptionally “clean” quality

of reproduction on fistening tests. No meas-

urements were made on_the 78 rpm side

of the cartridge, but it is to be expected

that the performance would be equivalent.

The construction of the cartridge is such

that the idle stylus is not actuated by the

playing stylus, and consequently does not

introduce the usual dip in the response

curve which is the result of the resonance

of the free stylus waving inn the air.

The cartridge can be mounted in any
desirad arm. Styli are readily changeable,
and the pickup is neat and attractive in
appearance. The arm and cartridge track
the four lowest-level tracking-test grooves
of thie Dubbings record with a stylus force
of 6 grams; an increase to 7 grams is re-
quired for perfect tracking on the “+15”
band, which corresponds to a stylus velocity
of aver 25 cm/sec. Thus for almost any
LP record, satisfactory tracking would re-
sult from a stylus force of 6 grams.

Since the Ronette cartridge is a crystal,
it is not susceptible to hum pickup from
magnetic fields—an advantage when used
with some of the Jlower-priced turntables
which have this trouble. This would make
it especially suitable for use with the small
45-rpm changers, which are infamous for
their strong hum field.

1n direct listening comparisot, this pickup
proves that it is not necessary for a crystal
pickup to have the typical “Crystal” sound
often referred to by Mr. Canby in his
Auvpto ETC column, and it is probable
that most listeners would comment ot the
“cloan” reproduction obtained.

RONETTE ACOUSTICAL COR
PO
135 Front Street, New York 5, N. Y. RATION

POUGHKEEPSIE SOCIETY

(from page 25)

offer advice on problems presented to
them bot_h before and after the meetings.
Occasionally we have a “sale and
swap” session where arrangements are
made between the members for the sale
or exchange of equipment or compon-
ents. We also distribute to the members
at times, blueprints of circuit diagrams,
speaker enclosures, and the like, so that
those who wish to “do it themselves”
can enjoy the added stimulation of indi-
vidual accomplishment,
The Poughkeepsie Audio Society has
been successful financially, its members
have benefited through their acquisition
of knowledge as to the system com-
ponents, why they are necessary and
how to operate them to the best advan-
tage, and last but by no means least every
member has been able to advise and
assist in the education of newcomers to
the high fidelity fold.
This is only the beginning—remember
that only 30 years have passed since
the electron tube and the microphone
and loudspeaker have made possible
the recording and playback of a full
symphony orchestra.
High fidelity in its true sense of
faithful reproduction or sound, with
wide range and low distortion, will con-
tinue to imiprove as the years pass and
the best way for the increasing number
of interested music lovers to keep pace
with this progress would seem to be
through adult education as sponsored

| by Audio Clubs or Societies.
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Do you know
you can own
i Wit

for only *49.50

“the little speaker with the big voice”

You won't believe it, but

Audio Response—55 to 16,000 cps.
Speaker Components—8 inch bass
driver in 36 inch exponential horn.
3% inch tweeter and specially de-
signed crossover network. Impedance:
8 ohms.

Construction — Korina  veneers fin-
ished in Blonde, Walnut, Mahogany
or Ebony hand rubbed lacquer,
Wrought iron legs.

Unique Features—Curled, not fold-
ed, exponential horn (1% of formula).
Multiple flare formula (patent applied
for). Passive phasing chambers. 24db/
octave acoustical crossover. Distributed
throat characteristic (not found else-
where).

Size—19 x 12 x 9 inches.

Other Stan White Cabinet Speakers
LeSabre—24" x 15" x 12", Frequency
Response: 40 to 16,000 cycles......79.50
Esquire—30" x 24" x 16", Frequency
Response: 30 to 16,000 cycles..194.00
Hi-Fi—4' x 30" x 20", Frequency Re-
sponse: 20 to 16,000 cycles.....495.00
4-D—5 x 3 x 2, Frequency Re-
sponse: 15 to 16,000 cycles......994.00

See your bigh fidelity distributor or
write

on it -

St.
2,727 S. luSa‘ulle
DGP'-C“:;;go 5, llinois

A Division of Eddie Bracken E

,”ey‘[l"l’.‘i‘!
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ELECTRICAL RESONANCE

(from page 29)

Variation of equivalent shunt com-
ponents In proportion to w2 can alsc be
shown by means of vectors, as in Fig. S.
The relationship between Vr and 7 is
constant, by Ohm’s law. The relation-
ship between V. and I is propoitional to
frequency, so tan 6 % 1 /w. The length of
OVr and OI both vary as sin 0, and
OB =0I sin 0. So OB, the in-phase com-
ponent of current, varies in propor-
tion to sin?® 0. For small values of 0, ian
0 and sin 0 are sensibly the same. (This
can be shown by consultation of tables
if the necessary mathematical proof is
not convincing. This means that the in-
phase component of current varies in-
versely as the square frequency, provided
Vr is small (not necessarily very small)
compared to ¥z Or the equivalent shunt
resistance varies directly as the square
of frequency.

The Complete Circuit

Having clarified the reference of
equivalent values in series and shunt
components of resistance, this can be ap-
plied to the complete resonant circuit,
either by means of vectors or the j tech-
nique—both have their advantages.

Figure 6 shows the vector diagrams
for equal reactance, which approximates
to maximum impedance if /oL is small,
and for zero phase shift of unity power
factor. The diagram of (a) is for equal
reactances, I/, equal in length to Ic,
representing the current that would flow
in L in the absence of resistance, when
the voltage I/ would appear directly
across it. By similar triangles, reduction
of the voltage across L to V' due to the
drop ¥r reduces the current in the com-
bination to /.. Combination of /» and /¢
gives the resultant 7, which is not in
phase with V.

The diagram of (b) represents a con-
dition obtained by a slight drop in fre-
quency. This reduces I¢ slightly and in-
creases I to the new values shown as I/
and [2”’. The quadrature component of
I/ is equal to I/ so that the resultant
I’ is in phase with V.

Now consider the relative lengths of
Ol and OY; this is illustrated in Fig.
6(c). If /o remained constant and /.
were increased without changing its
phase angle until its quadrature conipo-
nent equalled /¢, OF would bear the
exact relationship to O shown in (c)
But /e reduces this change by approxi-
mately half, and the change in Iz is re-
duced to approximately half but 0 also
changes, so that /. and V. remain at
right angles. The net result is that O’
has approximately the relationship to
OI shown in (c¢) and 7!’ is part of the
locus of the / vector. Obviously, within
the approximation made, O is the short-
est length of [, representing maximum
impedance.

Using the j technique the expression
for [ is obtained:

"TRANSCRIPT

BT the ™ - o
" The superb craftsmanship of the:
~  Miracord XA-100 permits only

.. the recording, not the surface

noise of the record, to reach
your eart
- -

LEONARD

The Miracord XA-100 comes
equipped with the ““Magic
Wand” spindle that preserves the
life of your precious records.

lecs ALL THESE FEATURES

® No Wow.

® No rumble. :
Intermixes 10’ and 12" records.
Interchangeable plug-in heads.

Ball-bearing-suspended furntable and
tone arm.

Adjustments without tools.
® Push button operation.

® Pausamatic — the user’s choice of time
lapse between records from 5 seconds
1o 5 minutes.

® Shipped complete with
plugs, ready to play.
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This is our

GROUP SUBSCRIPTION PLAN

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, ¥4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio
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® Record Revues
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I r+jo(Crt—L)+j0'l*C
i 79+ wtL* R

The condition for unity power factor re-
quires the imaginary term to be zero, or

L-Crt "1 1
S T o AL,

The condition for maximum impedance
is obtained by differentiating the modu-
lus of (8) with respect to ©, and equat-
ing to zero, leading to the expression

1 2rC  r°C
F e —_——. 10
3 [\/” L L] (29)

If /oL is small, then »*C/L is very
small, being its square at resonance, so
the expression in brackets reduces to
unity, making w®=1/LC, which is the
condition for equal reactances.

Other Circuits

A further variety of circuits can be
investigated in more advanced treat-
ments, if desired, of which the simple
ones in Figs. 3 and 1 (for parallel re-
sonant circuits) become special cases. In
practice, resistance components vary in
a way more difficult to show than these
simple laws. Where iron cores are used,
hysteresis losses have to be included for
complete representation. Ignoring the
fact that these losses cannot be repre-
sented by a constant resistance, even at
one frequency, as amplitude is varied,
because the Steinmetz coefficient differs
from 2, hysteresis could be resolved as
equivalent to either a shunt or series
component whose value varies in direct
proportion to frequency. So the complete
impedance and admittance expressions
for an inductor would take the form

Z=rtoH+otE + joL (11)
and
1
Y=E +oH'+0*G't =77 (12)

where r is actual winding resistance and
o?G is its referred conductance: E, E’
and H, H’ stand for components due to
eddy current and hysteresis losses, re-
spectively. Provided the losses are small
compared to oL, either of these expres-
sions could be used with equal validity,
and L is almest identical with L’, Where
the losses are no longer small, choice of
approximation has to be made with ref-
erence to the relative values: if r is
larger than the combined core losses,
(11) gives the best approximation, while
if the core losses are the greater, (12)
is best suited.

For a simplified approach, which is
often quite satisfactory, a fixed value of
loss resistance can be used, but it is best
to use a series component for the series
circuit or a shunt component for the
shunt circuit, as in Figs. 2 and 3. This
approach ignores the possible difference
between impedance maximum or mini-
mum and unity power factor frequen-
cies, but otherwise involves less error
than the use of Fig. 1 for the shunt cir-
cuit.

Other Variables

So much for treatment considering
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Fig. 6. Vector dia-
grams for (a) equal
reactance, which ap-

proximates maximum

Impedanc¢e, and (b)

for unity power fac-

tor in circuit of
Fig. 1.

the frequency as the variable. In prac-
tice, sometimes L. or C (or even R on
occasion) is varied to bring the circuit
to maximum or minimum impedance at
a fixed frequency. If either of the simple
circuits of Figs. 2 and 3 are used, maxi-
mum or minimum impedance and unity
power factor occur coincident with the
condition for variation of frequency. But
with the circuit of Fig. 5 and other
practical circuits, conditions do #ot co-
incide.

Using the conventional arrangement
of Fig. 1 as an example, the condition
can be found by differentiating the mo-
dulus of (8) with respect to L or C and
equating to zero. For variation of L, this
gives

1 LI
ol = EE[Z +V1+C%2], (13)
or for comparison with the other con-
ditions,
(13a)

For variation of C, the condition for
maximum impedance is

Joe 7

o Ry (14)
or
1 &
m‘:L—C—F, (14a)

which is the same as (9) for unity power
factor in this case, but need not be in
practical circuits because there may be
other components of resistance.

Besides all these possibilities with re-
sonant circuits under continuous-wave

condition, there is the natural frequency
of the circuit, which requires the solu-
tion of a differential equation. Only a
closed loop can be comsidered here, so
there is no question of series or parallel
circyit. However, the position and char-
acteristic of the resistance will affect the
question. For the circuit of Fig. 3 the
natural frequency will be the same as
resonance, but with the circuit of Fig. 1
the well known frequency

i r?

=

LG~ 4L:

is derived. The difference from other

frequencies can be understood from the

fact that the steady-state cases have

energy supplied to the resonant circuit

to maintain oscillations, whereas the

natural frequency appears when an

initial store of energy in one of the re-

actances is delivered up to the resistance

element during oscillation of energy be-
tween the circuit reactances.

Figure 7 shows the relevant steady-
state frequencies for the circuit of Fig.
1; f is where the reactances are equa)
and is sensibly the same as maximum
impedance for this arrangement; f' is
the frequency for unity power factor,
and f” the frequency for equal current
in the two branches, which has little
practical significance. Its value can
easily be found by equating the moculi
of the expressions for current in each
branch, giving

(15)

1 riCt »r¢C =
G ?f[\ “m*z] (16)

¥ constant

Fig. 7. Curves rele-

vant to the reso-

nance of the parallel

circuit of Fig. 1 with

constant applied volt-
age.

Y FREQUENCY
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and plugs, ready to play.
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The Completely New

VARIABLE
ATTENUATOR

.+ A revolutionary design in attenva-
tors |
® PROOF agoinst SHOCK—MOISTURE
—TEMPERATURE.
Withstands ambient temperatures of
— 40°C. to + 70°C; 95% humidity.
Resistive elements are accurate, non-
inductive, wire-wound and hermetic-
olly sealed in a special tough plastic
compound.
Greater power dissipation.
Switch surface flat and smooth.
%asy to clean, BRUSHES CANNOT
TRIP, exceptionally lang life.
QUIEY...extremely low switch noise
level . . . ideal audio mixer controls.
“Lubricated for life” bearings.
Stock types available with “LADDER,”
“1,” "H,” “L,” ond potentiometer
configurctions up to 32 steps.
Send for Bulletin A-2 for specifica-
tions and prices.

Represmtatwcs i
meapal Gities.

11423 VANOWEN STREET
NORTH HOLLYWOOD 3, CALIF.

74

I L} r-(,j 1 re
e bRyl | DR
(f6a)
The natural frequency is midway be-
tween f and f7.

Just a word about dynamic imped-
ance. In the circuit of ffig. 3 it is ob-
viously simply R. In the circuit of Fig.
1 it is usually defined as the impedance
at unity power factor, or when the cir-
cuit is resistive. Substituting (9) into
the real part of (8) (which makes the
imaginary part zero) gives

I Cr NIz -
7:- yrl=f or Zdza, (17)
the latter form being the familiar one.
The maximum impedance, found by sub-
stituting (Z0) into (8) gives a slightly
higher impedance but it is not resistive:

Zm=5 \/z+— (18)

It is hoped that enough has been stated
to show that a new approach to re-
sonance is due. Attention has been con-
fined to three basic circuits. Similar
results appear on introducing a shunt
resistance component to the inductance
in the series circuit, which also has prac-
tical significance, but more detail of
these possibilities has not been given in
an endeavor to avoid obscuring the for-
est with trees,

The approach herein suggested has the
advantage that the initial simple circuits
cf Figs. 2 and 3 both conveniently bring
all the critical frequencies together. The
fact that other circuits deviate can easily
lie realized by converting them to equiva-
lents of these forms. The resistance val-
ues will then possess a frequency char-
acteristic which shows why maximum
or nunimum impedance will differ from
the frequency for unity power factor or
in-phase condition.

One more point the author would like
to put forward: it concerns the defini-
tion of Q. It is often taken as essentially
associated with a resonant circuit. Brif-
ish Standard 204: 1943, No. 1152 (c),
gives the Q factor of a coil or capacitor
as the ratio of the reactance to the series
resistance (italics author's). The author
suggests that the relation between the
imaginary and real components of its
impedance or admittance would be a
more widely applicable definition.

—(LASSIFIED—

Ratos: 10¢ per wors per inssrtion for aencommureial
advertisoments; 25¢ oo wocd for commereial adver-
tisements, Ratas are nel. and no discounts will be
allowed. Copy must be arcompanled hy remittanes h
fofl, and must reach the New York office hy tha
drst of the month preceding thy dats of Issue

THE AUDIO EXCHANGE has the largest
seleetion of new and fully guaranteed used
equipment. Catalog of used equipment on re
quest. Audio Exchange, Ip‘pt AL, 158-19
Hillside Ave., Jamaiea 32, O, 80445
AUDIO EXCHANGE I'}?\{"II,\\(,I',&» AUDIO

DIAMOND NEEDLES: Custom re-tipping
ol your pl)mmrgrnph needle or cariridge with
broadeast quality dinmond. ¥For information
and price write to: Transcriber Company
(Diamond Stylus Manufacturers), 70 Pine St..
Attleboro, Muss,

M ANTENNAS. Standard and special
types.  Installation  accessories.  Wholesale
Supply Co.. Lunenbnrg, Mass.

ALLIED 16-in. professional overhead, 120
linez per inch, spiraling, like new, $100.
FAIRCHILD \(ndo mf'lml) equalizer, 34560
Box CF-1, AUDIO.

WILL SELL AS A UNIT ONLY: Two
Presto G-N three-speed dise recorders in 4-I
studio eabinets. One has cutter lift-off for
masters. Both have Van Eps heads, special
sncetion jets, ho ylug kits, W.E. 9A and
Gray p]n_\’b'nk stems, Included are two
Altee A256C TH-watt recording amplifiers, one
custom line amplifier with corrective equali-
zation for recording heads, selective equali-
zers for flat recording, AES, and NAB curves.
Also included are eleven outside-in feedscrews :
2-88, 2-896, 2-112, 2-136, 1-176, 1-224, 1-272
lineg per inch. Original net cost $3260. Ask
ing $2360, whieh is $500 below our cost.
Demonstration by appointment. Reeco-Art
Sound Recording Company, 1305 Market St..
P’hiladelphia, Ta.

INTERELETRONICS Williamson Amplifier,
usged less than one hour, $63; University
4408 tweeter, $11; University 4402 tweeter.
$14 ; University 4416 crossover, £13; Univer-
sity 4420 crossover, $7: Wharfedale Wi12/C8
woofer, new, $356; Altec 400B 8-in. speaker.
S15. AL Iloi7vl 1‘1-10 Great Neck Road,
(om.u,ue TEST SN

FOR SALE: Capps model 2A condenser
microphone, ('umplele with power supply and
all conneefing cables, Excellent condition.
used only few hours. A really high quality
microphone for only $125. Glen Southworth,
Box 284, Moscow, Idaho.

FOR SALI: Altec 303A FM-AM tuner in
excellent  condition. Has p"’(‘lﬂll&)]!ﬁﬂl‘ and
ounullmr Price $125. Cost new $279. C. H.
Goddard, Fitzwilliam, N. H.

AMPEX +402P half-track, heads factory
reconditioned, $G65H0; Rek-O-kut RKD-16 \\lIl]
overhead cutter and composite amplifier, $00.
United Radio Supply, 22 NW 9th Ave., Port-
land 9, Oregon.

AMPLIFIERS—HI-FI
45% off 40.,000-cyele amplifiers, recorders.
pinnos, organs, accordions, typewriters, movie
equipment, binoculars. Amazing bargains.
TBFIM\RT 466 Belmont, Patferson 2, New
ersey, )

MANUFACTURER'S SURPLUS

Build your own Electronic Organ from these
basic units: 60-note triple-stacked shunt key-
ing mechanisms, octave wired isolating re-
sistor to each palladium contact. Three types
avallable : Great 16’, 8, 47; Swell 8/, 47, 22,/ -
Single Manual 167, 8§, 4’, including 12 pednl
bags notes. $10.00 each. Tone generator sub-
assemblies, consisting of 21 400- and 600-volt
capacltors and 135 resistors, $.50 each.

Speelal linear-movement swell controls in GO
steps, 100,000 ohm resistance. $5.00 ench.
Minshall Organ Ine, Brattlebore, Vermont.

BOZAK B-305. blonde cabinet, $200. S.
Leen, Hyannis. Mass.

VARITYPING  (inexpensive typesetting)
and paste-up of engineering papers. instruction
mamml% tables, ete. Catherine Rein, Wiscon-
sin 7-1220, New York City.

BOUND VOLUMES 1954 ISSUES AUDIO
M \G.\/I\'L NOW AVAILABLIE—2310.00 each
pastpaid. S. Delivery only. Send order and
remittance todn;’ BM CF-4, Audio, P. O. Box
629, Mineola, N.

WANTED : Proctor-Soundex turntable, with
arm and elips, in good operating condition.
at interesting price. Adolph Hoefer, 8330
Kingsbury, Clayton, Moeo.

RECORDISTS ! EXCHANGE talking and
musieal tapes mterln ionally. Box 1404-J, San
Francisco 1, Cali

FOR “SALE: Business—manufacturing,
assembling high-fidelity console sets, speaker
enclosures, using standard components, ex-
cellent product. $6000, mostly for inventory,
no test equipment. Selling for lack of eapital.
Write Box CF-2, AUDIO.

STAMP COLLECTOR will exchange high
fidellty equipment for fine stamps, Preter
U. 8. and British I2mpire. Completion of
personal hi-fi system has resulted in surplus
of excellent equipment, iuncluding all com-
penents with new guarantee on a try-it-first
basis. All correspondence will be answered.
Box CF-3, AUDIO.

KLIPSCHORN, Bionde finish, incluoding top

enclosure and woofer, but has no tweeter or
crossover, $170. BE 3-4911R, Belmont, Mass.
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HIGH-FIDELITY HOUSE

Offering the World’s Finest Homes
Music Systems, created by experts
with years of experience.

High Fidelity is our only business—
not a sideline. Complete stock of every
worthwhile component at all fimes.

536 South Fair Oaks, Pasadena 1, Cal.
SY 5-4118 RY 1-8171

“EVERYTHING IN HIGH FIDELITY”

From Primary Components
to Completed Custom Audio Equipment

Sound Corp.

820 West Olympic Blvd. « Los Angeles 15, Calif.
Richmond 7-0271 ZEnith 0271

Custom-Built Equipment

U. S. Recording Co.

1121 Vermont Ave., Washington 5, D. C.
Llncoln 3-2705

CANADA
High Fidelity Equipment
Complete Lines ® Complete Service

Hi-Fi Records — Componenta
and Accessories

SLECTROfDOICE
SOUND SYSTEMS

{41 DUNDAS ST. WEST. TORONTO, CANADA.

SPLICES MAGNETIC TAPE

Neatly — Quickly — Easily
Kit Includes piastic splicar which adhares to recordsr of work-
table, generous supply of pre-cut tape splicing tabs, handy diade,
instructions and pisstic cass. Only $1.50 postpakd. If your dealer
can't supply you, order from . . .

COUSINO, INC.

'l 2557 Madisen Ave. Telede 2, Ohle

for everything In Electronlcst

1440 page MASTER

& B500 illus. j
® Fully indexed

* Detoiled spees

-95 at eost electronic parts
distrioutors. LIst 36.50
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Jndustry People...

R. T. (Rudy) Bozak, manufacturer of
Bozak high-quality speakers, reports that
increasing business has his company’s
new Darien, Conn,, plant nearing capacity
operation , . . Jo! hn J. O'Connor, for many
years one of Broadway’s outstanding
newspaper men, has been appolnted editor-
in-chief of *“The Musician’s Guide”, the
music industry’s standard reference book

. Sol A. Cohen has been named head of
the technical publications group of the
Instrumentation division of Ampex Cor-
poration . . . Dr. Donald B. Sinclair has
been appointed vice-president for engi-
neering of General Radie Company—he
joined the company in 1936, and since
1949 has been serving as chief engineer.

Yawrence NB. Heineman, president of
Permoflux Corporation, announces a new
executive alignment aimed at ‘re-en-
forcing the management tean.”
new e).ocut)ve group oonslsts of R. S.
Penton, vice-president in charge of sales
and engineering; ¥rank Newberg, man-
ager of manufacturing, and Edward
Watermnlder, administrative manager.
Additional changes at Permoflux find
Sam Hyman, formerly chief engineer,
filling the newly-created position of chief
comniercial engineer, while the chief en-

gineer's spot is taken over by Walter
Padget, formerly of Motorola and Ray-
theon.

Kenneth 8. Brock, formerly sales and
advertising manager for a number of
proniinent electronic manufacturing com-
panies, has been named to that position
with Browming Laboratories, Ine.

New executive appointments at Chlmgos
Allied Radio Corporation ixmludc Stanley
A, Baum, who has been named comptrol-
ler; Goodwin G. Mills, manager of the
electronic kit department, and Lieonard S.
Praskill, product development wmanager.

Newly-olected officers of the West Coast
Electronic Manufacturers Association are:
President, H. Myrl Stearns, executive vice-
president of Varian Associates; vice-
president, Gramexr Yarbroumgh, assistant
manager of the American Microphone
Company; secretary, D. C. Duncan, Vvice-
president of Helipot Corporation; Treas-
urer, Calvin K. Townsend, vice-president
of Jennings Radio Manufacturing Com-
pany . . . Dr. Vincent Salmon, manager of
Stanford Research Institute's sonic sec-
tion, has been appointed editor of the
“Journal of the Audio Engineering So-
clety.” He succeeds hewis S. Goodfriend
who I8 now editor of ‘“Noise Control,” a
new journal published by the Acoustical
Society of America.

Harold R. Ellis, general manager of
British Electronic Sales Company, Long
Island City,N. Y, has taken over national
sales representation of the British-made
B-J tone arm. Other products handled by
the company are Partridge transformers,
Painter attenuators, and Preh pads and
mixers . . . This column hereby extends
its apologies to Xrawrence Epstein, sales
manager of Universlty Loudspeakers, Inc.,
for having turned his job over to Irving
Greene, University’'s new advertising and
sales promotion manager, in last month's
rveport, TForgive?

CUSTOM-CONTRACT
PRODUCTION
Anderson
Metal Products, Inc.
Box 716, Brattleboro, Vt.

Now, try
FAITRCHILD’'S
new Series 220,

Hear what you've
been missing!

Only Fairchild's newly-improved moving
coil design as fearured in this brand new
cartridge Series 220, can offer such outstand-
ing performance. Only this amazingly ac-
curate, high-compliance cartridge can bring
your records to such full, dramacic life!

437250

LOOK AT THIS
FREQUENCY RESPONSE CURVE!
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Virtually no distortion—uniform response up
to 17,000 cycles, with slow roll-off beyond.
No peaks or jagged response curves mean
no rough sound or unnatural harshness.

And,
perfect mate...

>

280 Series Y\
Transcription
Arm

-

Macch your cartridge to the finest arm! Low-
mass and resonance-free, Fairchild’s 280
Transcription Arm allows the cartridge
alone to life all the tone color from your
recordings. Superb precision balance and
engineering assure perfect mid-groove track-
ing, always. And, any standard careridge
plugs in easily—performs bemer—with this
s iy \
versatile Fairchild 280! $2q .50

IRCHILD ssierte

Oth AVE. & 154th SY., WHITESTONE, N. Y.
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America’s most
_ complete line ]

(Eter

ROTARY
POWER
SUPPLIES

/' ROTARY POWER

v IS BEST
| { The “clop-clop” of
v ‘’Old Bess’’ gave
/' Grondma’s buggy ride
! more vibration than the
smooth Rotary Power
of today’s modern au-
tomobiles. ROTARY
POWER is best for mo-
bile radio, too . . .
ond for all DC to AC
conversion . . . smoother
« . . more dependable,

1
DC TO AC CONVERTERS

1

|

|

! For operating tape re-
corders, dictating ma-
chines, amplifiers and
other 110-volt radic-
oudio devices from DC or storage baheries, Used
by broadcast studios, progrom producers, exec-
utives, salesmen and other “field workers””,

DUO-VOLT GENEMOTORS [

The preferred power sup- t
ply for 2-way mobile radio
installations. Operates ' -4
from either 6 or 12-volt botteries. Carter Gena-
motors are standard equipment in leading makes
of aulo, oircraft, railroad, utility and marine
communications.

CHANGE-A-VOLT DYNAMOTORS

Operates &-volt mobile radio
sats from 12-volt aoutemobile
batteries . . . also from 24, 32
. and &64-velt battery power.
{ One of many Carter Dynamo-
tor models. Made by the
world’s largest, exclusive man-
ufacturer of rotary power sup-
plies.

BE SAFE . ., . BE SURE . . . BE SATISFIED
T — AC con be produced by revers-
ing the flow of DC, like throw-
- ing a switch 120 times o sec-
ond. But ROYARY converters
actually generate AC valluge
from an aliernator, same as
otility stations. That is why
ROTARY power iz such clean
AC, so dependable . . . essen-
tial for hash-free aperation of
recorders from DC power.

MAIL COUPON for illus trated bulletin
with complete mechanical and

electrical specifications and performance
charts. Corter Motor Ceo., Chicogo 47.

rier
1

|Pleale. send illustrated literature containing com-|
grlete information on [J Carter “Custom’
[verters ond [] Dynamotor Power Supplies

1

1 CARTER MOTOR CO.
2648 N. Maplewood Ave.

2 Chicago 47, lllinois

Con-g
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I NOW ON HAND |

The New

MT-1M PRESTO-SPLICER
for WELDING TOGETHER
V4” MYLA and acetate tapes

without cement or adhesives

® Diagonal cut capable of with-
standing 3 pound pull

@ Inaudible with playback amplifier
gain at maximum

1 ____d‘,__:i

$67 F.0.B. Factory
Sample splice and brochure on request.

PRESTOSEAL %

CORP.
3727 33rd st.,Long tsland City 1,N.Y.

...before it TALKS

...is the way our doctors put
it —“Our chances of curing
cancer are so much better
when we have an opportunity
to detect it before it talks.”

That's why we urge you to
have periodic health check-
ups that always include a
thorough examination of the
skin, mouth, lungs and rectum
and, in women, the breasts
and generative tract. Very
often doctors can detect can-
cer in these areas long before
the patient has noticed any
symptoms.

For more life-saving facts
phone the American Cancer
Society office nearest you, or
write to “Cancer”—in care of
your local Post Office.

American Cancer Society

AUDIO e FEBRUARY, 1955
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AXIETTE
8-inch

5 watts
40-15,000 cps
$23.20

(YN | BECAU s E
THEY AXIOM 80
SOUND o
BETTER... Admittedly, the performance quality of a P

loudspeaker depends upon design and
construction. But we know that you intend neither to design nor
build one. You will select one already designed and
built. And when you sit back to an evening of musical enjoyment,

the chances are you won't be thinking of flux density,

Mark It
AXIOM 150
12-inch

15 watts
30-15,000 cps
$53.50

impedance or cone suspension.

Certainly, the facts and figures are available for

Goodmans High Fidelity Speakers...and we know

(cfofoldnl, V.V, L

they will impress you. But, the point we make is that you
select your speaker as you intend to use it...

not on paper but by critical listening. The more

LOUDSPEAKERS

critical you are, the more confident are we
that your choice will be Goodmans—for the best
reason in the world—because they sound better.
Complete Service Facilities maintained for your convenience

Sold by Leading Sound Dealers * Prices Slightly Higher on West Coast

Mark 11
AXIOM 22
12-inch
20 watls
30-15,000 cpt
$72.95

For Complete Literature, write to:

ROCKBAR CORPORATION 215 East 37th Street, New York 16, N. Y.

WWW atmercarnadioRistery com
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e ! MINIATURIZED
TRANSFORMER

FROM
STOCK

COMPONENTS

ltems below and 650 others in our catalog A.

i HERMETIC SUB-MINIATURE A :
AUDIO UNITS COMPACT
HERMETIC

These are the smallest hermetic audios made. AUDIO FILTERS

Dimensions ...1/2x11/16 x 29/32. . . Weight.8 oz.
TYPICAL ITEMS

uTe standardized filters are for

e MIL Pri. Imp. Sec.Imp. DCin Respaonse Max. level i o il W ’
o Application Type Ohms Ohms  PriMA =2db(Cyc)  dbm low pass, high pass, and band
H-30 Input to grid TFIA10YY 50* 62,500 0 150-10,000 +13 pass application in both inter-
H31  Single plate to single  TF1A15YY 10,000 90,000 ) 300-10,000 +13 Faris
grid, 3:1 stage and line impedance de-
H-32 Single plate to line  TFIA13YY 10,000° 200 3 300-10,000 F13 : irty four stock
H33  Single plate to low TFIAI3YY 30,000 50 1 300-10,000 F15 ‘signs. Thirty four s v_:.du_es..
- lsmneldan’ce | = - S . ‘others to order, Case 1-3/16 x
- ingle plate to low TF1A13YY 100,000 5 300-10,00 T 3 P N -
impedance : al 1-11/16 x 1-5/8 —2-1/2 high
H-35 Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Wat e
H-36 Transistor Interstage TFIAISYY 25,000 1,000 5 300-10,000 -+10 = "Wﬂgh t69oz
*Can be used with higher source impedances, with corresponding reduction in frequency range and current r gy
Sh( I I g
! " SUB-SUBOUNCER
; , S T s AUDIO UNITS
i & 2t WAE VG300 e N
Bl TP T R S e UTC Subouncer and sub-
LAy . subouncer units provide ex- e
: sEg-k HaseRis ceptional efficiency and frequency range in‘miniature
3 size. Constructional details assure maximum relia-
Yz == bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
7 |/ PSSR 1/50 Ib.
PREBANCTCRALE PR S0 s MA D.C
Type Application Level Pri. Imp. In Pri. Sec. Imp.  Pri, Res. Sec, Res.
*$S0-1  Input + avu. 200 0 250,000 13.5 3700
50 62,500
$S0-2 Interstage /3:1 + 4V.U. 10,000 0-.25 0,000 750 3250
*SS0-3  Plate to Line J20V.U. 10,000 3 200 2600 35
25,000 1.5 500
§S0-4  Output L20V.U. 30,000 1.0 50 2875 4.6
$S0-5  Reacfor 50 HY at L mil. D.C. 4400 ohms D.C. Res.
§S0-6  Output +20V.0. 100,000 5 60 4700 33
*$S0-7  Transistor 10 V.U, 20,000 .5 800 850
Interstage 30,000 5 1,200 125

OUNCER (WIDE RANGE)

AUDIO UNITS HERMETIC  *f—T
Standard for the industry for 15 yrs., these VARIABLE 7 O P
units provide 30-20,000 cycle response in a INDUCTORS ...
case 7/8 dia. x 1-3/16 high. Weight 1 oz. Thase lndueiofs 70 &)
TYPICAL ITEMS vide high Q from 50 - 10,000 :
Type cycles with exceptional stability. Wide in- 3
Ho. Application * Pri. Imp Sec. Imp ductance range _ﬂo-ll In_an 51"21'“9'}’
01 Mike, pickup or line fo 50, 200/250, 50,000 ‘compact case 25/32 x 1-1/8 x 1-3/16 . . .
1 grid 500/600 Weight 2 oz. -
0-4 Single plate to 1 grid 15,000 60,000 - ! :
: TYPICAL ITEMS s
&7 STl pe o2 il 1500018 00 I o w00 s
0-3  Single plate to line, D.C. 15,000 50, 2007250, 500/600 iCH) 002 008 02 300 4
in_ Pri. HVC-3 011 -040 A1 40 %
010 Push pull plates to line 30,000 ohms 50, 200,250, 500/600 HVCS 07 25 7 20
plate to plate ) 2 2 6 2 15 g;,_
0-12_Mixing and matching 50, 2007250 __ 50, 200/250, 500/600 e 7.0 25 70 35
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms il :IITIP-._I-‘J 50 150 50D 15

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES

WW

* Impedance ratio is fixed, 1250:1 for S50-1,1:50 for $S0-3.

Any impedance between the values shown may be employed.
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