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HERE'S WHAT THEY SAY
ABOUT

From all parts of the country—from users in every branch of the recording
art—hundreds of reports have come in, commenting on the performance of
Audiotape. The typical comments quoted below speak for themselves.

If you haven't tried Audiotape yet, why not see for yourself just what it
can do to improve the quality of your tape recordings? Your local Audio-
tape and Audiodisc dealer will be glad to fill your requirements. Or, write
to Audio Devices for a free 200-foot sample reel of either paper or plastic
base Audiotape. It will speak for itself.

"We find that your
plastic Audiotape heets our re-
quirements far better than the
others we were using, We were
bothered with flutter before, but
now it seems that our discs we du-
plicate from tape are of much better

tonal quality."

{ e, lrssltant

"I have tested the
samples on several recorders under
various conditions. Both paper and
plastic base proved to be as fine as
any I have yet used--good frequency
range and especially low noise
lavel (inherent) .*

1 adir Litiom
"We find Audiotape
to be the best so far obtainable
There is less dust, dirt, and grit
accupulation from this tape com-
pared to others--as a result our ma-
chine runs at more constant speed. ™

4 w o e
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"We are using No.
1251 to record sound tracks for our
educational films. We find the prod-
uct very satisfactory and particu-
larly appreciate the flat tape that
does not hump away from the head in
the middle."

- g
ﬂ Brasanch Falo i

"Have found your
tape the best for my recorder. Very
low noise level and very uniform
characteristics are its outstand-
ing qualities. Price is also at-
tractive."
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"We've compared
Audiotape with the tape we've been
using and were impressed with the
fidelity and low noise level. The
output for a constant level 1000
cycle input is remarkably good,
showing uniform coating."

4 Heradeasing /M

"I am happy to re-
port that of several brands of tape
tried, Audiotape has the lowest
consistent noise level, Over-all
response is remarkably consistent
for all parts of each reel."

"I find that this
tape excels all other makes now on
the market in quietness, range, and
¢ase of handling. On the strength
of the test sample, have disposed of
all other makes and am now using
only Andiotape."

"We have used vari-
ous tapes in our school work here
and really know that yours is second
to none. You can expect an order
from us shortly."”

“We are very
pleased with your Audiotape samples.
Noise level very low and quality
excellent. We use it whenever a good
reproduction is desired. We find
your tape and your discs best in the
field."
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"We are delighted
with the plastic base sample and in
the future plan to order it exclu-
sively. In speech work fidelity is
very important, and we feel that
the plastic Audiotape is the best
we have tried."

ﬂ "Results from tapes
tested--excellent. Low noise levels
--low distortion. Seems to be less
capstan slippage than other tapes.
Attractive prices. All future pur-
chases by us will include Audio-
tape."

i o
d Loritege

“Thanks for the Au-
diotape samples. We are using your
plastic base tape exclusively for
the original recording of our radio
programs. We find that there is
practically no loss dubbing from
tape to discs."

"Excellent tape --
much less flutter due to its abil-
ity to fit head contours better. All
of our new tapes w'll be Audio-
tapes."

AUDIO DEVICES, INC. .

* Trade 444 MADISON AVE., NEW YORK 22, N. Y. ";,
Expors Dept.z ROCKE INTERNATIONAL, 13 East 40th St., New York 16, N. Y.

Mark
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{ip) Precision Voltmeters. ..

FAST ACCURATE READINGS

2 ¢cps 1o 700 mc

ANOTHER -hp- SERVICE

Person-to-Rerson Help With
Your Measuring Problems

Almost anywhere in America, -bp- field
representatives can give you personal
help with your measuring problems.
They have complete data on -5p- in-
struments, their performance, servicing
and adaprability. Call the nearest -hp-
field representative whenever, wherever
youneed help with a measuring problem.

ALBUQUERQUE, NEW MEXICO

Necly Enterprises

302Y; W. Central Ave., Albuquerque 3-2245
BOSTON 16, MASSACHUSETTS

Burlingame Associates

270 Commonwealth Ave., KEnmore 6-8100
CHICAGO 40, ILLINOIS

Alfred Crossley & Associates

4501 Ravenswood Ave., UPtown 8-1141
CLEVELAND 15, OHIO

M. P. Odell Co.

2536 Euclid Ave., PRospect 1-6171
DALLAS 5, TEXAS

Earl Lipscomh Associates

4433 Stanford St.. 1LOgan 6-5097
DAYTON 2, OH!O

Alfred Crossley & Associates

410 W. First St.. Michigan 8721
DENVER 3, COLORADO

Ronald G. Bowen

852 Broadway. AComa 5211
DETROIT 5, MICHIGAN

S. Sterling Company

13331 Linwood Ave.. TOwnsend 8-3130
FORT MYERS, FLORIDA

Arthur Lynch & Associates

P. O. Box 466. Fort Myers 1269M
HOUSTON 5, TEXAS

Farl Lipscomb Associates

3919 Riley St., Linden 9303
HIGH POINT, NORTH CAROLINA

Bivins & Caldwell

Rm. 807, Security Bk. Bldg., High Point 3672
LOS ANGELES 46, CALIFORNIA

Neely Enterprises

7422 Melrose Ave.. \WHitney 1147
NEW YORK 13, NEW YORK

Burlingame Associates

103 Lafayette Si.. Digby 9-1240
PHILADELPHIA 44, PENN.

Burlingame Associates

422 Coulter St., TEnnessee 9-2006
SAN FRANCISCO 3, CALIFORNLA

Necly Enterprises

954 IlowurdPS(u DOuglas 2-2609
ST. LOUIS 3, MISSOURI

Harris-Hanson Company

208 North 22nd St.. MAin 5464
SYRACUSE, NEW YORK

Burlingame Associates

712 Sate Tower Bldg.. SYracuse 2-0194
TORONTO 2-B, ONTARIO, CANADA

Atlas Radio Corporation. Ltd.

56C King St. West, WAverley 4761
WASHINGTON 9, D. C.

Burlingame Associates

2017 S Street N. W., DEcatur 8000

From 2 cycles to 700 megacycles, there’s an accurate, easy-to-operate
-bp- voltmeter to fit every voltage measurement requirement. You can
choose from 5 precision volumeters (including a battery-operated
instrument) the ones which precisely fill your measuring need. Each
has the familiar -hp- characteristics of high sensicivity, wide range,
versatility, compact size, and time-saving case of operation. These -hp-
precision voltmeters are used by radio stations, manufacturers, research
laboratories and scientific men throughout the world.

Nnrcsrnummr FREQ. RANGE | VOLTAGE RANGE _l re—— I-MFI’:DP:LCE PRICE
—hp-400A | 10cpstol me ey Within 3% | 14 ;“",'j""j“, $185.00
—hp—4008 | 2cpsto100 ke '0?75';:‘;3? ' Within 3% | 20 hours Shunt 195.00
~hp-400C | 20cpsrozme | 0 ;’u':g;’?" v Within 3% | 35 ot Shomt | 200.00

b=l , | 2epsrosone 20es ;’::;?0 g Within 5% | 20 Loﬂ;':f,',’u", 185.00

| ~he=410A | 20cps 10700 me 017:;::3? v Within3% | 13 e Shomn | 24500

For complete data on any -hp-

HEWLETT-PACKARD CO.

1876-D PAGE MILL ROAD * PALO ALTO, CALIFORNIA

Export Agents: Frazar & Hanser., Ltd.
301 Clay Street, San Francisco 11, California, U.S. A.

instrument, write direct to fac-

tory or contact the nearest -hp-

technical representative.

AUDIO ENGINEERING e APRIL, 1950 1
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D
1000 h. in five A
read directly
multiplier switch. )
to 10,000 henries b e’
resistance.
INDUCTANCE ACCURA \
minus 1%, through the iregq
60 to 1000 cycles.
D
.
A
¥ o
trdc losses -
ma:zerials. . 1 N
AND 8 0 D
- *
matches following Primary Secondary =+ thdb Maximum
ubes impedance | Impedance from level
2A3'$X bASGEs, I(AY, $00C shms | 500, 333, 250, | 20-30000 15 watts
‘s, bLé's. 200, 125, SO cycles
2A3's, 6ASGSs, 01A's, | 5000 shms | 30,20, 15, 10 f 20-30000 15 watts
6Lb's. 7.5,5 25,12 cycles
250, 6Y6, 42 or 2AE 8000 shms | 500, 333, 250, 20-30000 15 watts
200, 125, 50 cycles
50, 6Y6, 42 cor 1At 8000 chms | 30, 20, 15, 10, 20-30000 IS watts
75,5 25, 1.2 cycles
, 53, 6F8, 39 % 10,000 ohms | 500, 333, 250, 20-30000 15 watts
59 200, 125, 50 cycles
$3, 6F6, 37 ¢ 10,000 ohms | 30, 20, 15, 10, 20-30000 1S watts
75,5.25,1.2 cycles
HAIG s 2503 chms | S00, 333, 250, 20-30000 36 watts
200, 125, 50 cycles
Hizh qua.ty output form- Push p (A5G'y, | 2500 ohms 30,20, IS, 10; | 20-30000 36 watts
gRiquactylomp R ihane 300A’s, 6 75525 1.2 | “cycles
er combites unusually wvide ——
. F1986 Push pull 6Lé or 3800 ohms | 500, 333, 250, 20-30000 S0 watts
Trequency raags together with Push pull paraifel 6Lé 200, 125,50 | ‘cycles
7ery low phcse shift and har- Fl9s7 Push pull 6Lé or — 3800 onms |30, 20, 15, 10, | 20-30000 S0 watts
menic distotion. Frequency Push pull parallel- 6L6 7.5, 5, 2.5, 1.2 cycles
AL S SEND FOR LATEST CATALOG!
' [}
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AUDIO ENGINEERING (title registered U. S. Pat. 0f1.) is published monthly at 10 MecGosern Ave., Laneaster Pa.,
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still the best...

Enthusiastically acclaimed by

engineer and music lover alike, the
ALTEC 604B Duplex is still the
finest loudspeaker of its type ever
produced.

Its smooth frequency response,

fine musical qualities and excep-
tional efficiency make it the choice
for professional monitoring, audi-
tioning, and for those whose critical
tastes demand the best for home
music installations. On one frame,
the 604B Duplex incorporates inde-
pendent high and low frequency
reproducing units, designed to
function without distortion-produc-
ing interaction. Built-in multicellu-
lar horn properly loads high fre-
quency unit and permits optimum
dispersion of “highs.” Frequency
response of 30 to 16,000 cps more
than spans the FM range.

ASK FOR A DEMONSTRATION

DEALERS EVERYWHERE

LANSING CORPORATION

1161 N. VINE STREET, HOLLYWOOD 38, CALIF.
161 SIXTH AVENUE, NEW YORK 13, NEW YORK
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<« CLOSE TOLERANCE
RESISTORS

(JAN and standard types)

Wire-wound precision resistors have characteristics
suitable formany exacting modern circuits. Shallcross
Akra-Ohm resistors meet these requirements and
are available in several types, shapes, and mount-
ing styles. They are noted for high stability, low
temperature coefficients, low noise levels, uniform-
ity, long life, and extreme accuracy in matched
pairs and sets. Ask for Bulletin R3.

PRECISE ELECTRICAL >
MEASURING INSTRUMENTS

Resistance Standards Decibel Meters
Decade Potentiometers Tone Generators
Decade Resistance Boxes Telephone Test Equipment

Bridges, Wheatstone Low-Resistance Test Sets

Bridges, Kelvin- tnsulation Test Sets
Wheatstone Bridge Components

Bridges, Limit Write for Catalog No. 10.

]‘RIAL RESEARCH AND DEVELOPMENT SERVICE

Today's complex circuits frequently require the design development, and pro-
duction of highly specialized components, sub-assemblies, or instruments which
fall outside the realm of standard engineering or production facilities. The

§ Shallcross Research Department has been specifically formed to handle such
. assignments. Composed of electronic, electrical, instrument, mechanical, and
chemicol engineers of broad experience and backed with adequate modern
facilities, this unique service group combines o highly technical os well as an
intensely practical engineering-production viewpoint. We invite you to submit
your requirements for review and recommendation.

-h \
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< HIGH QUALITY
ATTENUATORS

Improved materials and production techniques for
Shallcross Attenuators have resulted in a line that
sets new higher standards of attenuation perform-
ance for practically every audio and communica-
tions use. Shallcross Audio Engineering Bulletin
No. 4 will be sent on request.

CUSTOM-BUILT >
SELECTOR SWIT(CHES

Shallcross builds single or multiple/ deck selector
switches having up to 180 positions. Jest units have
given satisfactory performance at 250 volts 10 am-
peres and at 2300 volts 1 ampere A.C. Contact re-
sistance ranges from a low of 0.0005 ohms to a
maximum of 0.005 ohms depending| upon the size
and material of the contact surfaces. You are in-
vited to outlnz your requirements ;on Shallcross
Specification Sheet No. 6.

HIGH-VOLTAGE

Test and Measuring Equipment

Shalleross high-voltage instruments
ond corona-protacied resistors pro-
vide maximum accuracy, safety, and
dependability in o brood ronge of
applications, from nuclear physics to
electrostaticgenerctors, precipitrons,
power supplies, transmitters, and
many others. Write for Bulletin F.

COMPANY Collingdal, Pennsylvania

AUDIO ENGINEERING e APRIL, 1950 5
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The Other Side
Sir

We are not unduly sensitive to informed
criticism. In his article “Audio in England”
in your January issue however, Mr. Hart-
ley appears to us to be indulging in a
private war of his own and goes bevond the
limit of fair comment, and we hope we may
be allowed to occupy a little of your space
in reply. Admittedly he does not mention
us by name but as we are the company
manufacturing the Klipschorn speaker in
this country he might just as well have
done so.

For many years we have been convinced
that the most promising way in the develop-
ment of high quality reproduction lies in
multi-channel loudspeakers and have manu
factured instruments of this type since well
before the war. The main difficulty. of
course, has been to obtain adequate low-
frequency response at reasonable efficiency
without introducing resonance and. at the
same time, to keep the overall size of the
instrument small enough to be used in an
average living room. When the specifica-
tion of the Klipschorn model appeared in
the American technical press it appealed to
us as an ingenious solution to the problem
and we obtained permission from Mr.
Klipsch to make an instrument incorporat-
ing his principles using, of course, our own
high- and low-frequency units. We do not
pretend that this is everyone's speaker-
size and price (£135.0.0d. not £200.0.0d)
prevent that—hut as a well designed instru-
ment based on sound logical principles it
seems to us to want a lot of beating.

When aecconds cound

YOU’RE THERE WITH..§

In developing quality loudspeakers one is
frequently faced with the fact that nature,
in establishing basic principles, did not seck
the advice of loudspeaker engineers and the
wavelengths of low-frequency sounds were
made much too long. It is much too late to
alter this now that all the text hooks have
been printed and we must make the best of
a bad job. Some speakers. according to
their makers’ specifications, solve the proh
lem by ignoring the basic facts altogether
but, somehow, never scem to be so satisfy-

The Vitavox Klipschorn Reproducer

SAVES UP TO 500%

Here's one of the handiest tools ever made for the Radio-Audio Engineer
—for either in studio or outside use. Rugged . .. light weight , . . Saves
. foster . . .
fewer jangled nerves. A must for every speciol events ond remote crew.
MAKES CORD LAST 5 TIMES AS LONG!
PORT-O-REEL pays for itself in cord saved. Cord size governs copacity.
Some stations and networks use over 400-f1. of 2-wire shielded mike lead,
other units equip for 120-volt power transmission. Unwind cord needed

time . . . gets the job done eosier . .

. set brake.

Reel turns with operator as cord is drawn off.
tipping. Re-wind 400 ft. of cord in only 40 secondsl

® Weighs only 9-lbs. without cord . . .
Low, tevel-wind cord guide prevents
kinks and knots.

® Avaitable without cord or equipped
with any standard cable and plugs to
your specifications.

® Handy screw binding posts permit
quick artachment or change of cord
on unit,

Send for literature, prices and nome of neorby distributor.

INDUSTRIAL ELECTRICAL WORKS, 1505 CHICAGO ST., OMAHA 2, NEBR.

6

ON HANDLING TIME

Handle up to 400 feet of mike cord with short cord ease

® Available with receptacle in frame
for plug-in of feeder cord or for ot-
tachment of feeder cord to screw
binding posts.

Moisture-proof running constant col-
lector ring . . . reel out or wind while
broadcasting .
through transmitter,

with less confusion . . .

Non-slipping . . . non-

. no audibte sound

Pateats and Patent Pending

AUDIO ENGINEERING e
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ing in performance as one, such as the
Klipschorn, which prefers to tackle it in a
more complicated manner.

At the same time, the statement “In many
cases this is not due to any inherent dis-
honesty on the part of the manufacturers
concerned” implies that there are some
British loudspeaker manufacturers who, are
in fact, inherently dishonest. a statement
which to our knowledge is quite unfounded.

On the subject of Radiolympia, we would
mention that this is quite a flourishing af-
fair really and was not held in 1948 merely
hecause the trade had more orders than it
couid possibly meet and not because it could
not afford it as Mr. Hartley suggests. Last
vear 395,465 people paid to come and see
the products that the Radio industry was
trying to sell them and the majority of
reputable manufacturers took part. Mr.
Hartley, for reasons of his own which must
be respected, prefers not to participate in
Radiolympia.

Dentonstrations at these exhibitions are
always a problem particularly where high
quality equipment is concerned as a large
number of the visitors will have only a
casual interest. At the last show, reason-
ably sound-proofed rooms were erected and
three loudspeaker firms had sufficient faith
in their products to let them be heard by
one and all, the other rooms being taken by
radio and television set manufacturers. Un-
fortunately. a strike hindered work and the
demonstration rooms were only completed
half way through the show and then some-
what hurriedly. so that we were unable to
arrange quite so claborate a demonstration
as we had intended.

REEL

SAVER

RADIO-AUDIO

APRIL, 1950

N


www.americanradiohistory.com

Loudspeakers are made to be listened to

and, in our opinion, it is misleading the
public 10 demonstrate something which they
cannot repeat in their own homes. Special
recordings and the like were therefore out
of the question, and, as we do not manu-
facture amplifiers, we took three standard
models with three commercial pick-ups,

typical of the better class apparatus avail

able in this country today, and let people
hear whichever they preferred. I M I c R 0 P H O N E s
The input was from the normal B.B.C.

progranunes, a special B.B.C. demonstration

programme which could be heard in any of
the rooms, and standard conumercial granio- P I c E
phone records. We even went so far as to ® @ ®

invite people to bring their own test rec-

ords if they desired to do so and quite a
number brought records of varying qualities
to which they were accustomned to listening.
We certainly had no other complaints
concerning the “High non-musical content”
to which your correspondent refers although
a certain amount of scratch and background _
noise is unavoidable with a reproducer hav - -
at CLOSE TALKING and I
ol a . -h LB ¥

ing an extended high-frequency range and

operated from conv]entional amplifiers and
pick-ups. Fortunately not everyone shared
Mr. Hartley’s view and we sold more . Y_OU CA
Klipschorn Reproducers than we had antici Tl 7
pated in spite of the “bad demonstration”
and “inept musical approach.

If we may now be allowed to be a little
personal . . . we have found that the snap
judgment is the one to be avoided and that
the loudspeaker which sounds most impres-
sive at first listening will frequently not
stand the test of time. As for the cars be-
coming conditioned—like a wine taster's
palate, presumably—it is our experience that

continued listening makes us more sensitive oo M-
to minor defects. . ¢ into W
It wasn't the “maddening smile of ignor 00 ‘ Shou“se is

ant complacency” that our assistant wore— 1 i gwaYs respo

it was an outward symptom of the mental and 12 N much

indigestion that occurs towards the end of eafl S l\cr\(‘ less

an exhibition through answering the ques- E“B ke with

tions of innumerable people, a few of whom e ™

admit to knowing nothing of loudspeaker

design, fewer still who know quite a lot, and | * \%.

a great majority who combine the knowl-

edge of the first group with the authority .

of the second. 0“ € oeaksov®
J. W. Maunder, for ° 5-11,000 <P*
VITAVOX LIMITED & qange of 207 atic
Weztmoreland Road, (~62 dbh: ol effect
London, N.W. 9. me €7 yruction:

ecial con®
Direct-Coupl liti
) Coupled Amplifiers od RuGGED.
We noted Bonavia-Hunt's letters in b CHANGES

Wireless World (British) concerning his
tests on djirect-coupled audio amplifiers
with some interest. In 1939, we noticed a
distinct improvement in quality when direct
coupling was used between a diode detector
and the first audio stage. Later, we noted
an improvement when a .0l-pf mica ca-
pacitor was shunted across all coupling ca-
pacitors.

.PO\VCI' engineering texts state that cou-
pling capacitors in power networks tend to
exaggerate higher harmonics because of de-
creasing impedance with higher frequency.
Capacitors are said to develop dielectric
hysteresis as well as a dielectric lag or
viscosity effect at low frequencies. Studies

AMPERITE CARDIOID
DYNAMIC MICROPHONE

Models PGH-PGL ... List 332,00

of wide-band video amplifiers indicate that Amperite “Kontak” Mikes Sp
coupling capacitors tend to help produce Model SKH, hiimp ... List $12.00 W
non-linear phase-shift and transient distor- A2 )

. . 3 i o
tion. particularly at hoth ends of the pass M?::Ile K'iH; :;"h bH List $18.00 Page V."”’Oc'uc; FFE .
band. i el i ' O0he y

Hence, all push-pull, all-triode, direct-

coupled audio amplifiers may be the answer A MPERITE to mpany, Inc.

to ultra-fidelity.
SR R Powell 561 Broadway e New York 12, N. Y.

EA?siefh?"i.Lﬁ?eN_ v In-Canada: Atlas Radio Corp., Ltd., 560 King St., W , Toronto 2B
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EDITOR'S REPORT

STANDARDIZATION

OR ONE REASON OR ANOTIER, the subject of standard-
F ization reappears from time to time on the agenda
of this page—probably because once settled ior one
field, it crops out in another. With magnetic recording
in general use for about three years, it seems that stand-
ardization should have reached this new industry. \ari-
ous manufacturers currently employ different methods of
equalization—although the final result in each case is
the same, and the signal as played back is nearly an ex-
act facsimile of the original.

Presently accepted standards cover only the most
necessary points—tape thickness and width, reel dimen-
sions, tape speeds, frequency response limits for the
primary and secondary standards, and the lmits of
flutter and wow.

Tape recorded on one machine may not necessarily
reprodnice on another within the required limits, since
the amount and type of equalization may differ in the
two systems; some machines perform all the equaliza-
tion in the recording process—others split up the equal-
ization. With minor variations, reels are interchangeable
on similar types of machines.

While methods of measuring signal-to-noise ratio are
prescribed, limits of values have not been set up. Within
the industry, manufacturers have cooperated to arrive
at a reasonahle working arrangement for the equaliza-
tion, but the fact remains that no definite standards have
been established.

Some recorders are equipped with plug-in equalizers
so that the user can adapt his machines with a minitmum
of effort in the event of future standardization. Others
are so constructed that the change could be made in a
relatively short time in the shop. Until standardization
is accomplished, the prospective purchasers of new
equipment should make sure that equalization can be
changed readily, and at reasonable cost.

IRE CONVENTION

As this is written, the annual convention of the In-
stitute of Radio Engineers is being held in New York,
together with the Radio Engineering Exhibit which
occupies Grand Central Palace for four days each
March. Some $7 million worth of equipment is attrac-
tively displayed by over two hundred manufacturers.

As always, this convention attracts cugineers {rom
all over the country, and the exhibits are always in-
teresting to those who attend. Relatively few audio
firms are represented, though, since audio appears to
be a small portion of the electronic and radio industry
as a whole. A few of the audio exhibits are shown on
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page 21, these having been photographed on the morn-
ing the show opened.

Another meeting of  interest to radio people—par-
ticularly those in broadcasting—is that of the National
Association of Broadcasters, to be held at the Stevens
Hotel, Chicago, irom April 12th to 19th. The first {four
days are devoted to the engineering conference, with
the remaining four of interest to 1management.

AUDIO ANTHOLOGY

Publication date, June 13, 1950.

This will be welcome news to many readers who so
graciously took the time to express their desire for the
hook of reprinted articles mentioned in the January
Letters column. You have helped us make the decision,
and the publication date is now definite—"Audio Au-
thology™ will make its how on June 15th.

The Anthology will consist of most of the articles of
interest to the “audio hobbyist,” including those which
described amplifiers, pre-amiplifiers, noise suppressors,
volume expanders, tone and loudness controls, loud-
speakers, cabinets, and complete home reproducing
systems. Over thirty major articles will be included in
the 128-page book, which is priced at $2.00 with heavy
paper covers, and at $3.00 with stiff board covers.

To ensure getting vour copy from the first printing,
you may enter yvour orders prior to publication—al-
though many of vou have already expressed your inten-
tion. Your orders should be accompanied with check or
money order, and the price includes postage.

ERRATA

Several minor (?) errors have crept into these pages
in the last few months—some as a result of misinforma-
tion, others due to carclessness, we regret to say.

The circuit of the Musician’s Amplifier, Nov. 1949,
shows the output transformer primary connections
6,4,3,1, reading from top to bottom. These connections
should be reversed, to read 1,3,4,6. Normal transformer
connections are such that the amplifier will oscillate if
wired up as shown. An easy check of the correct wiring
may be made by removing the feedback loop momen-
tarily, which should cause an increase in signal output.
Ii the signal decreases, the connections are wrong.

The parts list for March Audiana failed to include
(2. This capacitor should be a t-pi, oil-filled unit ; it was
listed incorrectly in the line “C,, C;o—."

On page 18 of the March issue, two curves are shown
in Fig. 3 with a legend Ry—in both instances, the legend
should read R,.

We trust these errors will not have occasioned any in-
convenience to readers who have had time to try out
the circuits mentioned.
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PICKERING PICKUP CARTRIDGES
FOR THE FINEST AUDIO QUALITY

No other Pickup will reproduce
LP records with the fidelity of

Pickering Cartridges . . . they are
the most widely used by record manu-
facturers, recording studios, broad-
casters and music enthusiasts who de-
mand the effect of a live performance

LOUDSPEAKER
MODEL 180L
Designed to satisfy the mus-
ical ear. A low-cost high
quality loudspeaker with
smooth wide-range response
(within 5 db, 45 to 12000
cycles) and low distortion

the only loudspeaker

v.nil'h. acoustically adjustable
bass response . . . occupies from their records.
less floor space than any o
el Sl i e The neare_st approac‘h to a live per- RESoRD
formance is a recording played by a COMPENSATOR
MODEL 132E

than one

system equipped with Pickering High
Fidelity Audio Components . . .
Speaker, Cartridge, Arm, Preampli-

fier, Record Compensator, etc.

Pickering Cartridges Series 120 and 150 are for
. Series 140 are for micro-

standard records . .
.« They track with phenomenally

groove records .
low record wear and virtually eliminate harmonic

and intermodulation distortion as well as frequency
all Pickering Cartridges avail-

This: compensator, with 6
pasitions of equalization,
provides the flexibility re-
quired to properly equalize
for the different recording
characteristics vsed by var-
ious record manvfacturers. ..
it is a most important addi-
tian to record playing systems
vsing magnetic. pickups.

speaker — less

square foot.

discrimination . ., .
able with either sapphire or diamond stylus.

PREAMPLIFIER
MODEL 130H

represents the most

This preamplifier PICKUP ARM — MODE!L 190

S pcedmd el aiater °Ch'?'v:du;: The only arm specifically designed for optimum perform-
4 q ance on both microgroove ond standard records.

® Statically balanced to eliminate tendency to skip when

phonograph preamplifiers
izes the bass response of records and

tronscriptions and provides the neces

sar ain for high quality magnetic Ll
y 9 9o g Y 9 ® Minimum vertical moss ta track any record. without

imposing extra vertical load on grooves.

pickups . . . its intermodulation ond .
hagmonic distortion is exv:ephonall?' low o SensitivalineRing o e Tl e
- tier than most professional :
equipd . ® Mognetic arm rest.
quip ‘\ ® Rugged frictionless bearings.
- ® Plug-in cartridge holder.
L ® One-hole mounfing self-contained levelling screws.
Cartridges used with this arm require 50% less vertical
tracking force than when vsed in conventional arms.

For the finest audio quality specify Pickering Components

fs are ilable through leading jobbers

P
. . detailed literature will be sent upon request.

Pickering High Fidelity C
and distribufors everywhere
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TWEETERS

WIDEST SELECTION e BEST
VALUE * HIGHEST QUALITY

SINGLE UNIT TWEETERS

MODELS 4408, 3309—0600
CYCLE TWEETERS: Recom:
mended for highest quality
teproduction systems reauis.
ing o low crossover tre-
auency. Cobro shaped horn
resulls in perfect wide angle
distribution. Frequency re-
sponse 600 to 15,000 cycles
Model 4408 haondles & watts
and 4409 25 watts,

MODEL 4407 ADAPTER

MOUNTS 4401 TWEETER

iN ANY 12" CONE UNIT: \
Converts any 12" cone

speaker into o wide-range co-

axiol reproducer in o few 3
minutes. Installation s ea.

tremely simple ond results in

o dual speaker occupying lit-

tle more space than the orig-

inot cone specker. Complete

with 4401 tweeter.

MODEL 44012000 CYCLE
TWEETER: An economicel 6
watt ynit for converting ony
good 10-15” cone speaker for
oxtended response to 15,000
cycles. Wide Angle born,
tompact design  ond  low
price bring excellent  high
fidelity well within the popv
lor price range.

-4 DUAL TWEETER
r‘ S

MODEL 4402,
4404: Mmodel 4402 repro-
duces to 15.000 cycles. Cross
over at 2000 ¢ps. Horizontal
dispersion 100°, Vertical 50°.
Handles 12 watts. Compact
design mounts in any rodio,
phono, or speoker cobinet,
Model 4404 incorporates
4402 1weeter in handsome
walnut cobinet complete with
high.poss filter ond high fre.
ouency volume control. Any.
one con install.

v OSSOVER NETWORKS

MODEL 4405 HIGH PASS
FILTER: An elfective ond
economicol unit tor prevent.
ing lows reaching the tweeter
unit. Contoins high trequency
control to bolance highs and
lows. Cutoff trequency 2000
cycles.

MODEL

MODEL 4410, 4420 IC
CROSSOVER NETWORK:
Genvine LC trequency divid:
ers tor segregating highs ond
lows. Not 10 be confused with
ordinary high-poss fiiters
Crossover frequencies: Model
4410 800 cycles, Model 4420
2000 cycles. Attenuotor con-
trols included and wired. 7

Write for Iflustrated Catalog Today
—Address Inquiries to Department B

LOUDSPEAKERS ¢ INC

80 SO. KENSICO AV., WHITE PLAINS, N.Y,
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| Noise Annoyance

| A quantitative method for the determina-
| tion of a relation between noise and an-
noyance and the design of a meter for
measuring noise annoyance is the subject of
an article appearing in Wirelcss Engincer
for January 1950. Seventeen sources of
noise, including random pulses, AM and
FM hiss, record noise, and pulses repeated
at rates from 0.1 to 16 cps, were compared
with a wide-range band of random noise.
| The comparison was made by a number of
“test listeners” who equated the annoyance
and loudness of the various test sounds with
the reference noise. Measurcments were
then made by six types of noise meters and
statistical frequency distributions drawn for
| each test.

From the data thus collected, it was
found that a meter indicating “the mean-
square value of any input waveform less
the mean value (usually negligible or zero)”
|1s a satisfactory meter. A recommended

| meter is a modification of the mean-square

meter in which the sensitivity drops at the
rate of 3 db per octave as frequency de-
creases, clhanging to 6 db per octave below
two cycles per second. This characteristic
corresponds to the actual measurements of
the annoyance. From this meter character-
istic it can be seen that the sounds with high
repetition rates are most annoying as are
| wide-band low-level sources. Although not
discussed in the article, an Annoyance Unit
immediately suggests itself, hased on per-
centage annoyance from zero or no an-
noyance to 100 per cent, the point at which
the annoyance producing sound is reduced
or eliminated by the listener.

Output Impedance Changing

A convenient circuit for changing the
output impedance and damping factor of a
power amplifier without switching trans-
former taps or power resistors is described
in an article by Thomas Roddam appearing
in Wireless World, February 1950. The
circuit makes use of both positive and
| negative feedback and is easily applicable
in any power amplifier employing 20 db or

more of negative feedback. The simple
practical circuit devecloped in the article is
shown in Fig. 1. \With the exception of R,,
this is a conventional negative feedback
amplifier with a small amount of cathode
degeneration in each stage. The introduction
of R, adds positive feedback and theoret-
ically permits the plate of V. to have zera
internal iinpedance when R, is adjusted to
the critical point just below oscillation. The
large amount of negative feedback around
the outside loop will keep the gain constant
regardless of thie positive feedback up to
this point. Recommended operation is at
the point where the system sounds best. This
technique for adjustment is best because the
program quality changes concurrently with
the change in ourput impedance and damp-
ing of the loudspeaker.

The article concludes with a suggested
application to the Williamson amplifier.
The ethod of implementing this modifica-
tion in the Musician’s Amplifier! is shown
in Fig. 2. The single cathode resistors of
V. and of V:and V., have been split to per
mit positive current feedback across both
sides of the push-pull circuit. Ry is the
positive-feedback control resistor, and the
minimum end section prevents the output
impedance from going negative with the
occurrence of oscillation. Ry may be a
dual 0.1 meg potentiometer, and as in the
original circuit adjusted for satisfactory or
imiproved output quality rather than any
quantitive measurement.

veb

An additional suggested use for the circuit
when adjusted for very low values of output
impedance is to feed multiple loudspeaker
lines across those speakers which are
switched for intermittent use. Under these
conditions, the output level will not change
as long as the power output capabilities of
the amplifier are not exceeded.

1 Aupio ENGINEERING, Nov. 1949,
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COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

% Furnished in four standard
permeabilities — 125, 60, 26
and 14,

% Available in a wide range of
sizes to obtain nominal in-
ductances as high as 281
mh/1000 turns.

Y These toroidal cores are given
various types of enamel and
varnish finishes, some of
which permit winding with
heavy Formex insuvlated wire
without supplementary insu-
lation over the core.

HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 KC

For high Q in a small volume, characterized by low eddy current
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal
Cores are commercially available to meet high standards of physical
and electrical requirements. They provide constant permeability
over a wide range of lux density. The 125 Mu cores are recom-
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke,
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished
stabilized to provide constant permeability (£0.1%) over a specific
temperature range.

* Manufactured under licensing arrangements with Western Electric Company. wab 2130
<

- THE ARNOLD FNGINEERING (CoMpaNY
: . SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPO‘RATIOP:J
| 147.EAST!0NTARIO STREET, CHICAGO 11, ILLINOIS
Ryt i EDS -

i
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Throughout history, scouting par-
ties have gone out ahead of man.
ahead of settlements, ahead of civi-
lization itself. Today, Bell System
scouls are engaged in a new kind of
exploration — charting a path for
microwaves — using equipment spe-
cially designed by Bell Telephone
Laboratories.

The portable tower shown is con-
structed of light sections of alumi-
num and in a few hours may be
built up to 200 feet. Gliding on roll-

”»

ers. the “dish,” with its microwave
transmitter or receiver, is quickly
positioned for line-of-sight trans-
mission, then oriented through
electric motors controlled from the
ground.

Test signals show how terrain
and local climate can interfere with
microwave transmission. Step by

step. Bell’s explorers avoid the ob-
stacles and find the best course
for radio relay systems which will
carry television pictures or hun-

dreds of simultaneous telephone
conversations.

A radio relay link similar to the
one between New York and Boston
will he opened this year between
New York and Chicago. Later it
will be extended, perhaps into a
nation-wide network — another ex-
ample of the way Bell Telephone
Laboratories scientists help make
the world’s best telephone system
still better each year, and at lowest
cost.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING WND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

AUDIO ENGINEERING e APRIL, 1950

WWW ammerieaatadiahistory com


www.americanradiohistory.com

]

4

For Golden Ears Only

JOSEPH MARSHALL"

Details of an amplifier design which follows standard practices without
any corner-cutting in an endeavor to provide the best possible reproduction.

N AUDIO AMPLIFIER which will
please 99 per cent of the listeners
is not difficult to produce; but

bridging the gap between this adequacy
and the near periection necessary to
please the hypercritical few Golden Ears
is another matter entirely,

The assumption that all that is neces-
sary to produce high hdelity is to provide
a wide frequency response has heen dis-
credited for many years. It can be taken
as the fundamental law that the accept-
able bandwidth is inversely proportional
to the distortion generated by the system.
To attain a bandwidth which will em-
brace the whole audible spectrum, the
system distortion must be held down al-
most to zero.

The mescapable conclusion is that an
audio system intended to reproduce
sound with the greatest possible realism
must be designed first with the end of
reducing distortion to a minimum and
only secondly for wide response. With
tubes and components available today, it
is no trick to produce a wide response.
But reducing the distortion to a point
which will make this bandwidth tolerable,
let alone enjoyable, to the critical ear is
a difficult and trying problem.

Three vears ago the author constructed
a laboratory amplifier for the purpose of
mvestigating the problem of attaining
the maximum fidelity and minimum dis-
tortion. It consisted of a heavy duty
power supply capable of delivering any
combination of voltages necessary for a
home-type amplifier, and of an audio
section whose layout permitted relatively
easy and rapid changes of circuits and
tubes. Meters were built in to provide
easy measurement of plate currents and
tube balance, as well as of the output
voltage across both resistive loads and
loudspeaker and line loads. Literally
scores of circuits and modifications have
been tried and tested: hundreds of fre-
quency runs and distortion measure-
ments have been made; and all have been
checked with critical subjective tests.
The decreasing residue of distortion was
hunted down until no further improve-
ment could be achieved.

These experiences are expressed in
the amplifier to be described. It repre-
sents the nearest approach to perfection
achieved in the three years of experi-

* Ozone, Tennessce.

mentation and. we sincerely believe, the
best that can be done with presently
available tubes and components. It will
deliver 10 watts at any point between
20 and 20.000 cps with less than 1 per
cent distortion. Below 8 watts the dis-
tortion is so low that it cannot be meas-
ured accurately with equipment available
to us. The intermodulation distortion is
approximately 1 per cent at 10 watts and
just over 2 per cent at 15 watts, rising
more steeply heyond that. All these fig-
ures are with a loudspeaker load.

The frequency response is actually
much broader than the 20-20.000 cps
mentioned above. Without bass attenua-
tion (described and justified later), the
frequency response is down only 35 db
at 5 cps and 3 db at 30.000 cps. The de-
sign is quite foolproof and can be recom-
mended to anvbody with any construc-
tion experience at all, providing no
changes are made in the circuit or com-
ponents.

A glance at the parts list will show
that the total cost of the amplitier—even
it receiver tvpe power supply compo-
nents are used—uwwill run to around $75.
Various short cuts and expedients
intended to reduce cost were tried. In
fact, we don’t helieve we missed any
possible ones, but the total cost is still
a consideralle saving over commercial
amplifiers with a claimed performance
approaching this.

The Circuit

With the exception of a few elements
which may lift evebrows slightly, the
circuit and parts are standard and con-
ventional. Brietly, the circuit consists of
a single-ended input stage, transformer-
coupled to a push-pull triode driver
stage, transformer-coupled to push-pull
triode output stage. All transformers are
of broadcast standard quality, and at-
tempts to use cheaper ones with modi-
fications intended to correct deficiencies
proved to he unsuccessful. Some feed-
back is applied to cach stage. A two-
stage feedback loop embraces the output
and driver stages. The driver stage also
has a small amount of current feedback
through the ahsence of cathode-bypass
capacitors; and the input stage has the
same type of simple current feedback.
The main loop provides ahout 14 db and
the others ahout 4 db each. This feed-
back produces a high order of damping

AUD!'O ENGINEERING e APRIL, 1950

WWW_ akherieaanadiahistary com

of the loudspeaker, und accounts par-
tially for the excellent transient response.

Output Stage

The output stage employs 6B4’s
(6A5G’s will give a lower hum level if
they can be obtained). This stage oper-
ates with fixed bias which is obtained
from a selenium rectifier fed by a 6-volt
filament transformer in reverse. A re-
sistance-capacitance type of filter could
replace the one shown with no sacrifice
in perforniance. The hias voltage is regu-
lated by an OA-3 (formerly VR-75).
This may be considered an excessive re-
finement, but we think not. After moni-
toring the plate currents of the output
tubes for three vears we are impressed
by the wide variations which occur with
relatively minor changes in line voltage.
We helieve the effects of these variations
are minimized by the use of voltage
regulation. Furthermore, the voltage
regulator tube is an effective hum filter,
and since the 6B+ family of tubes has
a rather high hum level at hest because
of the filamentary construction, every
possible step must be taken to hold the
over-all hunt down to a minimum.

To protect against bias failure, a resis-
tor is wired in the filament return cir-
cuit and shunted by a 125-ma fuse. The
sudden rise of current caused by a fail-
ure of the fixed hias will blow the fuse
and throw in the cathode resistor, pro-
viding cathode-lias operation until the
fixed hias is repaired and restored.

The 6B4's are balanced by potentiom-
eters which control the amount of bias
applied to each tube. It will he noted that
the tubes are neutralized. Our experi-
ence, not only with this amplifier, but
with others using these tubes, indicates
that neutralization is needed in so high
a percentage of cases that it might as
well be incorporated in the beginning.
It is not necessary to neutralize per-
fectly: if fixed capacitors of approxi-
mately 17 uut are wired in, there is no
need to adjust the neutralization further.

The 6B+ ifamily will produce para-
sitic oscillations at the slightest provoca-
tion. as might be expected, considering
the high grid-plate capacitance of 17 ppf.
The parasitics may not be audible and
indeed may well be way up in the r.f.
range. But notice what happens to the
plate current when the tubes are neutral-
ized—in more than half the cases the
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current will be reduced, indicating that
there was oscillation, or at least regen-
eration, at some high frequency.

However. even if no parasitics existed,
the neutralization would still be suf-
ficiently desirable for other reasons to
be worth the slight cost of the fixed
capacitors. Neutralization improves the
input admittance of triodes and therefore
improves the high-frequency response.
It also reduces the effective capacitance
shunted across the input transformer,
and this moves the resonant peak (due
to transformer inductance and distrib-
uted and stray capacitance) up into the
supersonic range, yielding a smoother
and wider bandwidth.

The Driver Stage

In an amplifier using triode output
tubes, the critical point is the driver
stage. We are convinced that most of
the troubles experienced with triode am-
plifiers are traceable to this stage, and
also that most of the residual distortion
can be traced to this stage rather than
the output stage. Yet little attention is
usually paid to this stage—either in the
original design or in trouble-shooting—
when the design fails to meet the ex-
pected specifications.

A signal in excess of 100 volts grid-
to-grid is required to obtain maximum
output from the 6B4 family of tubes.
The tube manuals indicate that there
are any number of tubes capable of pro-
ducing an output of 100 volts or more
in push-pull. In actual practice, however,
it is very difficult to obtain this much
drive without distortion, particularly if
feedback is used.

In this amplifier, a high-quality trans-
former couples the drivers to the output
tubes. A considerable sum of money
could be saved by eliminating this trans-
former, and we have made repeated at-
tempts to do this; but we can say cate-
gorically that if nearly-perfect reproduc-
tion is desired, the saving is not worth
the troubles produced. As a matter of
plain, though possibly incredible fact, we
found no combination of tubes and resis-
tance coupling which would provide the
necessary drive for maximum output
with fixed bias without excessive dis-
tortion. (See Appendix.)

The drivers are a pair of 6C4’s, by
far the best of the tubes tried for this
purpose. They will not only supply a
higher driving voltage more easily. but
their input admittance is low because of
low grid-plate capacitance. This is re-
duced even further by cross neutraliza-
tion with fixed 1.5 puf ceramic capaci-
tors. No adjustment of neutralization is
necessary. The neutralization is espe-
cially desirable if the smaller of the
specified input transformers is used;
these have a relatively low resonant
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point, and the neutralization helps move
1t upward.

A Dbalancing control is incorporated
for the drivers. It consists of a small pot
in one cathode circuit. Balance is most
easily adjusted by connecting a volt-
meter from plate to plate and adjusting
for zero voliage differencc—preferably
at near maximum drive,

We found, however, that the static
balance obtained this way is not sufhici-
ent to insure balance over the full dy-
namic and frequency range. Actually,
the tubes will remain balanced only over
a small portion of the range. To provide
dynamic balance, a choke is incorporated
in the common plate circuit. Since this
choke is common to both branches, it
tends to equalize both the d.c. plate cur-
rents and the resultant a.c. voltages, and
to keep this stage operating Class \—
with no variation in plate currents.

The Feedback Loop

Originally we tried the type of feed-
back using a 10 per cent feedback wind-
ing on the output transformer. This is
common practice with tetrodes. Such
transformers are not commercially avail-
able for triodes. However, we had one
made to order for these experiments. The
idea was to eliminate the phase shifts
at the extremes of the frequency range
due to resistance-capacitance networks.
The idea was abandoned after many
trials, though with reluctance. The de-
sired part of the result was achieved—
unfortunately, not without undesired ef-
fects. It is difficult to run this type of
loop over two stages with transformer
coupling, and the loop had to be confined
to the output stage alone. But ten per
cent feedback to the grid of the output
stage increases the required driving
voltage by more than a third—from ap-
proximately 100 to over 130 volts grid-
to-grid. It is almost incredible that this
much drive cannot he supplied without
distortion—even with a step-up trans-
former—but it turns out to be a fact. The
6C4’s come closer to it than any other
tubes, hut even they generate measurable
distortion at maximum drive. So the
idea was abandoned after many combina-
tions of tubes and circuits were tried.

Since drive is the critical point in a
triode amplifier, it is obvious that the hest
point to apply feedback is to the input
of the driver tubes where the difference
feedhack makes in drive requirements
can be compensated for most readily. To
avoid frequency iscrimination and ex-
cessive phase shift in the feedback net-
work, the capacitors are large clectroly-
tics shunted by paper capacitors. for low
reactance at both low and high fre-
quencies. This loop provides about 14 db
of feedback without increasing the drive
problem. With the transformers speci-
fied, no trouble shoulkl be experienced
with this feedback loop.

Phase Inversion

A transformer 1s used for phase in-
version. This, too, retlects a great deal
of effort to get along without it. Every
type of vacuum-tube phase inverter we
could find references to was tried in
these experiments. Two gave acceptable
performance but were dropped for dif-
ferent reasons. (See Appendix B.)

The transformer provides a 2-to-1
step-up ratio, but since the feedback loop
increases the required input level to
nearly 50 volts. additional amplification
was necessary 1o bring the amplifier in-
put level to about 1 volt. Another 6C4
is used in the final model. The only nota-
ble point about this stage is the use of
a OD-3 (VR-150) in the plate circuit.

The voltage regulator tube provides
three important good effects: first, it sta-
bilizes the voltage to this stage, and
since it is single-ended this is about the
only way to insure stable, undistorted
operation under varying line voitage.
Second, the regulator tube is possibly
the best of all hum filters. Third, and
most important, it is the best decoupling
clement at low frequencies—much su-
perior to any combination of choke or re-
sistor and capacitor. In an ampliher
whose low-frequency response goes he-
low 20 cps, decoupling is extremely dif-
ficult, and even if there is no actual
motorboating, there is enough regenera-
tion to produce a considerable hangover
and transient distortion, especially when
a feedback loop is involved. The regu-
lator tube provides sufficient decoupling
so that the lowest audible frequency will
not produce any form of feedback and
the hangover is minimized though a trace
will show on the scope at 20 cps.

Parallel feed is used for the input
transformer, and a switch provides for
a change in coupling capacitance. With
the 0.1 uf capacitor we get a slight rise
at 70 cps and a sharp cut-off below 50
cps; with the 0.5 uf capacitor we get a
flat response down to about 20 cps, and
a gradual falling off below that.

A low-frequency response which is
flat to below audibility is necessary for
good transieut response, but it is not the
complete blessing it might seem. As a
matter of fact, with the 0.5 uf capacitor,
this amplifier has a response which goes
down almost to direct current. It will
respond readily to signals which are
below audibility, such as the low fre-
quency produced by short-wave fading
or that produced by a phonograph rec-
ord whose hole is eccentric.

It is true that these signals are not
audible, nor even measurable on ordinary
volume indicators. However, they are of
high amplitude as compared with the
signal and will drive the output tubes
into the Class B region of their operat-
ing curves, as the plate-current meter
will readily demwonstrate. Even at low
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signzl levels, where the signal itself is
barely sufficient for an output of 100
milliwatts or less and undistorted output,
the inawlible transient is producing
nearly maximum distortion. This resulis
in serious intermodulation distortion orn
the desired signal at a listening level at
which we should have none at all.

The best cure is a switch which will
modiiy the low-frequency response to
conform with the signal situation. We
are convinced that a good deal of trouble
experienced with high-fidelity designs
is accounted for by this response to in-
audible signals whose intensity is high
enough to drive the output tubes into
non-linear operation at levels 20 or 30
db lower than the design calls for.

The secondary of the transformer is
shunted by a resistor which should be
adjusted in value to produce the flattest
possible response and to eliminate or
reduce any peak which the input trans-
former may contribute to the over-all
response.

Conclusion

Our three years of experimentation
convince us that this amplifier is as good
an amplifier for home listening purposes
as can be built with presently available
tubes and components. It is possible that
additional improvements could be ob-
tained by the use of specially designed
transformers—those employed here are

standard commercial items. Operating at
levels below 8 watts, it is essentially dis-
tortionless and can therefore be used
in the laboratory for measurement pur-
poses. The small residual distortion in
the highest 3 db of the range is insig-
nificant from an aural point of view.
Given a good loudspeaker syvstem and
a signal source of low inherent distor-
tion, it provides a high degree of real-
ism and—perhaps more important—al-
most no ear fatigue. The best phono-
graph records. for instance, sound so
nearly like the live prototype that only
direct comparison could reveal the dif-
ference. Because of the lack of resonant
peaks, the scratch level with good mag-
netic pick-ups is quite low, and with the
hest available records it is possible to
dispense with high-frequency roll-offs—
providing the speaker system does not
have a pronounced peak in the 2 to 6
ke range—and the listener has a toler-
ance for a small amount of scratch.!
But the amplifier alone is no guarantee
of perfect reproduction. Experiments re-
veal that distortion masks distortion and
that the elimination of one component
of it reveals another underlying laver.
This amplifier will therefore reveal dis-
tortion which before was relatively un-
important. IFor instance, the diode de-
tector in AM rececivers will be irritating

Y (The de-emphasis network is still con-
sidered necessary—Ed.)

with this amplifier. Moreover, too many
stations—I'M as well as AM-—are still
content merely to meet FCC specifica-
tions on distortion, instead of improv-
ing on them. The great variation in dis-
tortion characteristics of phonograph
records, not only of competing com-
panies, but even in the output of one
company and the run of one recording,
has been noted by many listeners.
However, this amplifier will take the
listener the longest part of the road to
perfection, and the total effect, even
granting the inadequacies mentioned
above, is worth several times the cost to
anybody whose ears are golden enough
to be irritated by the inadequacy of or-
dinary reproducing systems. Distortion
doesn’t always add; on the other hand,
sonietimes it multiplies. The elimination,
or virtual elimination, of the substantial
amount contributed by the amplifier pro-
vides the greatest—almost the only—
improvement within our means. When
enough Golden Ears possess equipment
which will reveal the inadequacies of
program material and produce a suffici-
ent demand for improvement, manufac-
turers and radio stations will be forced
to provide it. The sermon is included
merely to warn that the amplifier is only
one element—if perhaps the most im-
portant—and that it is not sufficient in
itself to guarantee perfect reproduction.

[Continued on page 32]
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The KB-3A High-Fidelity
Noise-Cancelling Microphone

L. ). ANDERSON” and L. M. WIGINGTON**

A new microphone design of especial interest to broadcasters and
public address system operators for close-talking applications.

1E NEED has long existed for a high-

fidelity, close-talking microphone

which will provide better discrimina-
tion against hackground noise than do
present microphones.

In broadcasting, there is need for a
close-talking microphone which can be
used successfully in connection with
audience participation programs which
use public address syvstems. It is ex-
tremely difficult to maintain a satisfac-
tory level from the P. A. system without
encountering acoustic feedback when
conventional microphones are used. A
close-talking type of microphone is also
needed for hroadcasting or announcing
sports cvents where information is to be
relayed to the sport-caster by assistants
without interference with the running
comment. A microphone having these
same features is also needed for man-of-
the-street programs where undesired side
commeents from bystanders must be elimi-
nated. Equally important is the need in
the P.A. field where systems must he op-
erated at high values of acoustic gain
without feedback.

To fill these needs, a microphone must

‘_‘Sul’cn'isiug Engr. ** Design  Engr.
Microphone Engrg., Engrg. Prods. Dept.,
Radio Corp. of America, Camden, N. J.
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Fig. 1. Equivalent acoustical network of a velocity microphone.

ras. raz = acoustical resistance of the air load on the front and back of the ribbon

Maa
M.z = inertance of the ribbon

inertances due to the air load on the ribbon

C.r = acoustical capacitance of the ribhon

Z (g = acoustical impedance due to the electrical system

M = inertance due to the slit between the ribhon and the pole piece

ras = acoustical resistance due to the slit between the ribbon and the pole piece
rs, ras = acoustical resistance added between microphone screens
P,, P.=sound pressure at the front and back of the ribbon

have the following characteristics: it
should discriminate against a distant
sound source or random noise to as great
a degree as possible: the response-fre-
quency characteristic should be tlat over
the frequency range for speech when
the sound source is close to the micro-
phone; the output level should be rela-
tively high in order to assure a good
ratio of signal to electrical noise. The
microphone should be insensitive to
breath puffs resulting from closeness to
the talker's mouth; the distortion must
be low for relatively high sound pres-
sures; and the microphone should be
small in size and light in weight so that it
may be easily handled.

Talking close to a pressure microphone
or talking loudly will help to some extent
in realizing the desired objective; how-
ever, a gradient microphone is especially
effective hecause it discriminates against
a distant source in favor of u close source
over a good part of the audio-frequency
range. In addition, the gradient micro-
phone discriminates against random
sound hecause of its bi-directional char-
acteristics.

Many close-talking gradient micro-
phones have heen made, although most of
them have heen designed for services
where the fidelity requirements were low.
An example of this class is the noise-
cancelling carhon microphone huilt dur-
ing the war and used extensively in mili-
tary service. Limitations due to noise,
restricted frequency range, and distor-

tion are the principal factors which pre-
clude the use of such microphones in
systems where fidelity is important.

The well known velocity ribhon micro-
phone is one of the finest and simplest
first-order gradient microphones for high
fidelity. The use of this tvpe of micro-
phone for close talking has never been
considered desirable or feasible hecause
of the excessive low-frequency response
obtained under such conditions and be-
cause of its sensitivity to excitation by
breath putfs. Recent work done in an at-
tempt to improve the windscreening of
small velocity microphones has led to the
development of the KB-3A, an excellent
microphone in which close talking and
discrimination against noise are accom-
plished with a ribbon element as the
moving system. The theory of operation
is explained in a simpliied form in the
following discussion.

Theory of Operation

If in Fig. 1 the values of ry; and r4,
are made cqual to zero, the diagram rep-
resents the equivalent electrical circuit of
the acoustical, inechanical and electrical
elements of a simple velocity micro-
phone.?

Figure 2 shows the impedance of the
various circuit clements as a function of
frequency, and in addition, shows the
driving force per unit of free field pres-
sure Ap/p which is equivalent to

*H. F. Olson. “Elements of Acoustical
Engineering,” Chapter VIII, pages 252-253.
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(py-p2)/p in Fig. 1. The curve Ap/p is
the driving force obtained when the
velocity microphone is driven by a plane
progressive sound wave or from a distant
source.

The output voltage from the micro-
phone will be

e¢=Bltr
where B = lux density
! = length of ribbon
r = velocity of the ribbon
and i _\'[* - o4
Ap Zyp (Xau+Xan) Ar
where Ap is the total driving force
for a free-field sound
pressure p
Ay =area of the ribbon
Z 47 = acoustical impedance of the
vibrating system
X ,, = acoustical reactance of the
air load on the ribhon
Xy = acoustical reactance of the

ribbon mass.

The above relationship holds over a
large part of the frequency range and
as long as Ap is rising with increasing
frequency at the samne rate as X and
X 4, the output voltage will remain con-
stant.

If the microphone is placed close to a

Ap .
small sound source, the vilue of will

be modified by a factor which will de-
pend on the frequency and the distance
to the source. The relationship is shown
below.*

2 (ry < 2P (o) /T (e/2efr)’
P P
where ¢ = velocity of sound
f = frequency of source
r = distance to the origin of the
spherical wave.
The curve (Ap/p) (3/4) in Fig. 2

* L. L. Beranek, “Acoustic Measurement,”
Chapter V. page 230.
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.
shows this effect on the value of Ap/p
when the source is at a distance of 3/4
in. from the niicrophone. From the trend

of this curve, it is obvious
sponse of the microphone
a constant with respect to

this distance from the source, hut will
rise with decreasing frequency starting

at about 3000 cps. The rise

dh is shown in Fig. 3. This is simply
an accentuation of the familiar “boomy”
effect which results when a velocity
microphone is used at short distances

from the sound source.

When the microphone is to be used
only for close talking, this effect can he

put to a useful purpose. It
ther observed from Fig. 2

quencies below 1500 cps that (Ap/p)
(3/4) is very nearly a constant with
respect to frequency. In order to make
the microphone output voltage a con-
stant with respect to frequency for this
condition, it is therciore necessary that

the mechanical impedance o

system be independent of frequency over
this range. This is readily accomplished

by the insertion of suitab
rawand radin the cireuit.

The effect on Zar is shown at (1) in

that the re-
is no longer
frequency at

expressed in

will be fur-
that for ire-

over the audio range.

. Performance Characteristics
f the moving

le values of

Fig. 2 when rw and r. is equal to 10
acoustic ohms. Again it will be noted that
the value of (Ap/p) (3/4) and Zur (1)
are parallel functions and as a result the
output will be independent of frequency
as long as the microphone is 3/4 in.
from the source. The sensitivity to a
plane wave will, however, fall with de-
creasing frequency, the amount being
proportional to the ratio of

(ap/p) () 1o (ap/p) (3/4).

In actual practice, the necessary re-
sistances rax and ra are added to the
acoustic system Dby placing lavers of
cotton or fiber glass hetween the inner
and outer screens of the microphoue
unit. The response-frequency character-
istic of the microphone for a small source
3,4 in. distant is shown at (1) in Fig.
4, and is as predicted essentially flat

The measured response of the micro-
phone to sound originating at a distance
from the microphone is shown at (2) in

I'ig. 4. From this it can he seen that the

[Continued on page 30]
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Fig. 2, left. Acoustical impedance characteristics of a velocity microphone. Fig. 3, right. Effect of source proximity on
velocity microphone response.
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Magnetic Recording

M. RETTINGER"

in Motion Pictures

PART Il. The fundamental aspects of magnetic tape recording, particularly for mo-
tion pictures, including a description of magnetic recording, reproducing and erasing
head construction, and a discussion of a.c. biasing, together with experimental results.

sponsc of a magnetic recording, it

appears desirable to assume constant-
current input to the recording head. In
practice, constant-current input is ap-
proximately accomplished by either con-
necting the head to a high-impedance
source, such as a pentode, or else by
placing a high resistance in series with
the head. \Vhile a pentode is the most
economical generator for the purpose,
the harmonic distortion from such a
source is considerably higher than from
a triode. A series resistance, of course,
incurs a power loss, which may be as
much as 20 db or more at 1000 cps. To
illustrate the condition, consider a re-
cor:ling head of 8-mh inductance. On the
assumption that its inductance is inde-
pendent of frequency and its resistance
small compared to its reactance within
the frequency range considered, the im-
pedance at 100 cps will be 5 ohms and
at 10,000 cps it will be 500 ohms. A
5000-ohm resistance in series with the
head will provide substantially constant
current to the head when the combina-
tion is connected to a 500-ohm constant-
voltage generator.

Neglecting for the moment demagneti-
zation and gap effects, constant sinu-
soidal current through the recording

Ix ORDER TO discuss the frequency re-

High Permeobility Tope

-Law Permeabitity Tape

Low Permeabllity Cok

Fig. 15. Distribution of flux for heads
and tapes of differing permeabilities.

" High Permeability Core

head should induce, in the recording
medium, a constant remanent flux given
by :

¢ = Pumas SN wt.

During reproduction, the open-cir-
cuited induced voltage from the repro-
ducing head having a coil of N turns—
again neglecting some factors to he dis-
cussed later—will be proportional to the
rate of change of flux, as given hy:

d
E=-N d‘f’ 107 = N $pas wl0® cos uf

449 | gz 10* v, (Eff. Value)

When the recording medium is mov-
ing past the reproducing head at a speed
different from that at which it was re-
corded, a change in frequency occurs.
The new frequency is given by

where Vo = speed of medium employed
in recording
speed of medium employed
in reproduction
fo=recorded frequency
The change in output level is given by

v

db =20log Z

Thus, as the tape speed is doubled in
reproduction, the output level will in-
crease by 6 db. That is, the output level
of what was formerly fo will be 6 d
greater at the new reproduced frequency
2fo. It may be noted that the output
voltage from the reproducing head at
low medium-high frequencies is inde-
pendent of the velocity as long as the
signal is reproduced at the same velocity
with which it was recorded.

Demagnetization (the reduction in
remanent tlux on the recording medium
as the wave length is decreased) is a
function of the geometry of the recorded
flux pattern and of the coercive force of
the recording medium. The greater the
coercive force, remanence remaining con-
stant, the less will the little magnets on
the tape be able to demagnetize them-
selves. As far as the high frequencies
are concerned, the effect of increasing
the coercive force, thus, is similar to

* Engineering Products Department, RCA fi=fo ik DICHERSTIE the. speed. of the 1'ec0r(11ng
Vietor Division, Hollywood 28, California. Vo medium; that is, the output at the high
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Fig. 16. (left) Factors entering into the development of output curve for reproducing head. Fig. 17. (right) Com-
parison of remanent induction for recordings made with and without high-frequency bias.
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frequencies is increased while that of
the low frequencies remains the same.
Unfortunately, the larger bias current
required for the high-coercive force
media in turn effects a reduction in high-
frequency output from the tape so that
the net result, in practice, may be in-
consequential. Increasing the remanence,
coercive force remaining constant, effects
a greater output level {or all but the very
high frequencies. A decrcase in output
level at the high frequencies results
when a high-permeability medium is
used, as illustrated in Fig. 15. The leak-
age {lux lines from the air gap of the
recording head, seeking the path of
least reluctance, lose their peaky dis-
tribution character and hecome bulgy,
the more so the smaller the permeability
of the core relative to rhat of the
mediun.

During playback, there is a slight re-
covery in induction at the shorter wave-
lengths as the recording medium passes
over the reproducing head, since the
poles on the medium become neutralized
by the maguetic core of the head. Tlus
neutralization exists only as long as the
poles on the tape are in contact with
the head, afier which they return to their

L

AMPLITUDE MOOULATED
HIGH-FREQUENCY waVvE

Fig. 18. Input/output curve for tape
recording when high-frequency bias is
used.

original state of magnetization after
leaving the head. The head thus acts
somewhat as a “keeper.”

The dotted line of Fig. 16 shows the
6 db per octave increase in the output of
a reproducing head when the recording
head is energized with constant current,
demagnetization and gap effects being
neglected, The dot-dash line of Fig. 16
represents the high-frequency attenua-
tion due to the gap eftect (discussed
in Part 1). The dashed line shows for a

particular type of recording medium the
effect due to the demagnetizing forces.
The solid line of Fig. 16 gives the
theoretical {requency response of a
magnetic recording when gap and de-
magnetization effects are considered.

A flat frequency-response character-
istic is provided for the over-all system
when the frequency response of the re-
producing amplifier is made equal to the
inverse of the solid curve of Fig. 16.
Sometimes this equalization is “split,”
with part of the high-frequency com-
pensation introduced in the recording
amplitier.

\What happens when a magnetic re-
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Fig. 19. Effect of bias current on out-
put level for different frequencies.

cording is made on a magnetically neu-
tral tape in the absence of a bias may he
illustrated in Fig. 17. The dot-dash line
shows the normal magnetization curve
of the recording medium. with Bi, B:, Bs,
etc., indicating the remanent induction
values on the medium aiter it has passed
the recording gap. The solid line repre-
sents this remanent induction as a func-
tion of the magnetic field. This curve is
known as the recording transfer charac-
teristic for low and medium-high fre-
quencies ; the non-linearity of this curve
about the origin gives risc to a marked
distortion when no bias is used.

The addition of a supersonic bias
causes the recording characteristic to
be lincar about the origin, as well as
svmmetrical in the first and third quad-
rant, thus preventing the production of
even harmonic distortion. According to
Toomin and Wildfeuer', when the bias
current is such that the magnetomotive
force which it produces approaches the
coercivity of the medium, the added
signal current produces a shifting of the
minor (bias) hysteresis loops vertically
inside the major loop in such a manner
that the remanent (signal) induction on
the medium is proportional to the dis-
tances on the straight portions of the

1 H. Toomin and D. Wildfeuer, “The Mech-
anism of Supersonic Frequencies as Ap-
plied to Magnetic Recording,” Proc.
I.R.E., November, 1944.
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Fig. 20. Distortion /output curves for
varying amounts of bias current.

major loop along which the minor loops
are shifted by the signal magnetomotive
force. Thus, a quarter cycle of a 100-cps
signal current superimposed on a 50.000-
cps bias current “envelops” 125 complete
alierations of the bias current; every
minor hysteresis loop produced by these
125 alterations of the magnetomotive
force is progressively displaced within
the major loop, the tips or peaks of the
minor loops sliding with uniform veloc-
itv along a branch of the major loop.
1t should be noted, however, that the
symmetrically alternating hias current
alone produces in the recording medium
a symmetrically cyclically magnetized
condition in which the mean values of
both induction and magnetizing force
are zero. The bias current thus tends to
keep the recording medium in a mag-
netically neutral state when no signal is
recorded, with a consequent reduction of
bhackground noise.

According to Holmes and Clark?, the
action of the supersonic bias can be
explained 1n terms of input-output
curves similar to those used for radio
tubes, when the input of the bias and
audio field is plotted against time on the
vertical axis and the output remanent
tape induction is plotted against time on
the horizontal axis. Such a curve is
shown in [ig. 18. The solid signal curve
on the horizontal axis is the resulting
remanent induction on the tape after
the considered portion of the tape has
left the air-gap and dJdemagnetization
forces have taken their effect. It should
be noted again that the signal current is
merely superimposed on the bias cur-
rent; it is not modulating the bias fre-
quency in the manner an audio wave
modulates a radio frequency carrier, as
shown in the lower right-hand corner
of the figure.

2].. C. Holmes and D. L. Clark, “Super-

sonic Bias for Magnetic Recording,” Elec-
tronics. July, 1935,
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Experimental Results

Figure 19 shows the effect of hias
current on recording medium output
level for 1000, 4000, and 8000 cps. It is
seen that this level rises at first rapidly
and then decreases more slowly with in-
creasing bias current. This decrease is
somewhat more pronounced for the
higher frequencies and may be ascribed
to an erasing action on part of the hias
flux in the recording head air-gap. The
curves were obtained by supplying con-
stant current to a particular recording
head and employing a reproducing am-
plifier with a flat frequency response;
also, the same head was used hoth for
recording and reproducing. It may be
noted that another kind of head mav not
produce peak output at the same bias
current for the three frequencies shown
in Fig. 19.

When harmonic distortion is plotted
against bias current, we find that the bias
current /,, which gives maximum output
from the tape does not, with some ex-
ceptions, produce minimum distortion,
but that a bias current ecither slightly
larger or smaller than /,, is more suit-
able in this respect. This is shown in
Figs. 20 and 21. Whether to use a some-
what larger or smaller Lias current—
assuming each will provide the same low
amount of distortion—uwill depend on
the resulting frequency response: if the
larger bias current will reduce the high-
frequency response excessively, the
lower bias current should be used—un-
less this lower bias reduces the over-all
output excessively. FFor this reason, it is
generally desirable to employ a type
of tape which shows a broad maximum
when output is plotted as a function of
bias current. The distortion measure-
ments were made with a reproducing
amplifier whose {requency response
above 400 cps decreased 6 db per octave,
as it would most {requently under normal
operating conditions; with a reproduc-
ing amplifier having a flat frequency re-
sponse, the third-harmonic distortion
percentage would, of course, be greater
than the amount shown. Third-harmonic

20

distortion measurements are frequently
preferred over total distortion measure-
ments, since the latter may contain noise
components which would ohscure the
effects produced by the non-linearity of
the magnetization curve of the recording
mediun.

Figure 20 is of chief interest 10 the
technician operating a magnetic ve-
corder, since it enables him to select the
hias which gives greatest output with
least distortion. By drawing a horizontal
line corresponding to a chosen distor-
tion, he can determine the bias which
gives maximum output without exceed-
ing the preselected value of distortion.
It should be noted that the curves per-
tain to a particular type of tape; another
type may produce greater output at a
similarly low preselected value of dis-
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Fig. 22. Typical overload characteristic.

tortion, but, at the same time, may re-
quire a higher recording level. This
latter requirement is usually not a seri-
ous consideration, however, since the
necessary audio wattage, at any event,
is not very large—at least as far a3
commonly available recording amplifier
output capacities are concerned. This is
true only as long as the larger recording
level does not increase the distortion
from the head due to higher flux densi-
ties in the recording head core.
Figure 21 may be used to determine
if minimum distortion occurs when the
bias is adjusted for maximum output.

It may be noted here that bias values on
curves of this type are frequently ex-
pressed in “ampere turns,” instead of in
amperes, in an attempt to provide more
general information. However, it has
been found thar even when the same type
of recording head is used on another
recorder, somewhat ditferent values of
bias are rvequired to achieve identical
results, due to capacitance etfects in the
recording head and associated wiring.

Figure 22 shows the overload charac-
teristic of a magnetic ilm, and it is seen
that there is no sharp break in the curve,
as would be the case for variable-area
recording when “overshooting” takes
place.

Figure 23(A) shows the effect of
isutficient contact between film and
reproducing head, and it is seen that the
resulting loss for a 1-mil air-space be-
tween film and reproducing head is far
more pronounced for the high than the
low frequencies. This can be explained
by a consideration of the “elementary”
magnets which make up the sound-track,
as shown in the insert. It is seen that
the Hux lines for the longer or low-
irequency magnets extend much farther
mto space than do the lux lines for the
shorter or high-frequency magnets. The
number of lines, indicative of the reman-
ent induction, is the same for each type
of magnet, the lines for the shorter
magnets being crowded more closely to
the “dipole.”

Noise
Two types of signal-to-noise ratio are
of interest in magnetic recording. One,
conveniently expressed as signal-to-
background-noise, gives the ratio of the
maximum (440 or 1000 cps) signal that
can be recorded and reproduced with a
limited amount of distortion (say, 2 per
cent) to the no-signal background noise
generated in the reproducing head when
the frequency response of the playvhack
amplifier is adjusted to provide a flat re-
sponse for the entire magnetic recording
system. The second type of signal-to-
[Continued on page 42]
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IRE SHOW

Scenes from a few of the audio exhibitors’ booths at Grand Central Palace, March 6th to 9th
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Overcoming Fletcher-Munson

Effects

NATHAN GROSSMAN® and MEYER LEIFER""

Presenting a simple method of compensating for the natural characteristics of the

many vears, in the Fletcher-Mun-

son response curves illustrated in
Fig. 1, are now finding their way into
discussions of the design of audio equip-
ment. Their significance is not always
appreciated, and attempts to translate
them into the art of audio cesign are not
always adequate or correct.

These researches showed that the ear
does not respond equally to different
levels of sound, nor equally to different
frequencies. The ear seems most sensi-
tive to notes hetween 3000 and 4000
cycles, and responds poorly to the low
frequencies except for loud sounds, and
always poorly to the extreme highs. As
the listening level decreases, the sensi-
tivity of the ear to low notes falls off
sharply.

The average radio listener hears music
from his apparatus at a level much lower
than the live music which is being broad-
cast. According to one authority,® this
level is about 30 db helow that of live
music, and corresponds to about 55 db on
the Fletcher-Munson curves. In order
that the ear hear with the same intensity
as a 1000-cps note at 55 db, notes of
50, 100, 3000, and 10,000 cycles, require
sound levels of 76, 70, 52, and 67 db re-

RESEARCHES WHICH RESULTED, after

* 2040 East 24 Street, Brooklyn 29, New

York.
** 220-37 73rd Ave., Bayside, L. [., N. Y.
! Frequency Range and Power Considera-
tions in Music Reproduction. Jensen Tech-
nical Mownograph No. 3, p. 6.

ear for various listening levels.

spectively. In other words, 24 db of com-
pensation is needed at 50 cps, 18 db at
100 ¢ps, and 15 db at 10,000 cps. In ad-
dition, a loss of 3 db is necessary at
3000 cps. At lower levels the amount of
bass boost required increases rapidly,
and may reach a maximum of 35 db or
more.

Because of the need for such large
amounts of bass and treble hoost, equip-
ment for home use should not be per-
formed with a straight line frequency re-
sponse. If a mirror-effect is made, as in
Fig. 2, of the Fletcher-Munson curves at
45 and 55 db listening levels, the result
shows what an air-to-air system with
perfect “flat” characteristic sounds like
to a listener at these levels. An addition
of 18 db or more in the lows will not
necessarily result in boominess or ex-
cessive bass, especially where the highs
are preserved and the extreme highs ac-
centuated. With the foregoing in mind,
several things can be done to improve
liome listening.

Methods

First, as it is easier to de-emphasize in
home equipment than to add emphasis,
the broadcast end should mtroduce em-
phasis in suitable parts of the sound
spectrum. This is not practical in the
extreme lows, hut can easily be done in
the extreme highé. The latter is the
standard practice in FM broadcasting.
This benefit of FM broadcasting is gen-
erally lost in the receiver through in-
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tentional de-emphasis. By slight changes
in the output circuit of the discriminator
or ratio detector, the emphasis of the ex-
treme highs can be retained. This can be
accomplished by disconnecting the de-
emphasis capacitor, or by putting in a
switch at “x” in Fig. 3, thereby making
the de-emphasis optional. The hroadcast
emphasis can be turned into another ad-
vantage by changing the de-emphasis
circuit to conform to the circuit in Fig.
4, thereby introducing considerable bass
boost below 3000 cps, while retaining
much of the broadcast treble boost above
that point.

Second, tone controls and tone com-
pensators should be designed to give
more than 25 db bass boost and more
than 10 db treble boost, and the point of
transition should be between 2000 and
4000 cps. This degree of compensation is
needed to enable the listener to correct
for indaquate hass or treble reproduction
from the loudspeaker itseli. to correct for
losses due to the placement of the loud-
speaker away from the corner of the
room or on the wall, or, in regard to the
highs, facing a wall which is a short
distance away. It is also needed to cor-
rect for listening level, which may be
lower than average, and for listener
preference. The selection of a high trans-
ition point was made after consideration
of many factors. Because this point
corresponds to the point of greatest aural
sensitivity, no compensation is needed
there. The selection of a lower transition
point, for example, at 800 cps, results in
boosts of 5-10 db in the region of 2000
4000 cps. This has two effects: first, it
partly cancels the boost relative to 50 and
10,000 cps; and second, as shown in Fig.
2, it increases the peak in the 2000 to
4000-cps region, thereby giving an efiect
of increased treble without any improve-
ment in tone quality or listening effect.
The use of 1000 cps as a transition point
for treble increase is common, but this
point is ounly a little better than the 800-
cps point. The lowest point for satisfac-
tory treble boost is 1500 cps. However,
wlhere a separate bass boost is used, or
if bass boost alone is desired, the transi-
tion point of 800 cps is satisfactory, as
the intensity curves in Fig. 1 for needed
compensation hegin to bend at this point.
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RC *30 to 75 psec

Fig. 3. Usual de-emphasis circuit for
FM receivers.

An inadequate tone compensator of an
amplifier when matched to a given
speaker may result in a mediocre listen-
ing reaction, despite the wide range and
other good qualities of the loudspeaker
and the driving amplifier. It is important
to know the characteristics of the loud-
speaker to be used before designing or
selecting an amplifier to drive it. Manu-
facturers can, therefore, be helptul by
furnishing with each speaker sold, in
addition to the usual information con-
cerning voice coil impedance and power
handling capacity, a {requency response
curve for the particular model.

Lately, a number of hass compensators
have been designed or put on the market
which are capable of giving sufficient
bass boost. Most of these compensators
correlate the amount of the boost with
the setting of the volume control. As
a result, the amount of bass hoost fur-
nished at any given position of the vol
ume control may not coincide with the
amount of hoost required for realistic
listening. Moreover, with such an ar-
rangement it is not possibie to compen-
sate for speaker efficiency, characteris-
tics, or position, nor for room acoustics
or listener preference.

Compensator Circuit

After considerable experimentation,
the authors decided upon the tone com-
pensator circuit shown in Fig. 5. This
circuit is a voltage divider operating in
two ways. By removing the 200-unf ca-
pacitor from the circuit (by opening the
the switch), the treble range ahove 3000
cps is depressed. If, instead, the .005-ui

capacitor is shunted to ground (by mov-
ing the arm of R, to the left), the range
below 3000 cps is depressed in level.
With both capacitors in the circuit, the
action is similar to that of a 3000-cps
elmination filter, For various settings of
R,, the response curves are shown in
Fig. 6, where it can be seen that this
compensator will provide realistic listen-
ing at softer than average home radio
volume, and that there is sufficient leeway
to compensate for such other factors as
listener preference, loudspeaker char-
acteristics, and so on. By increasing the
resistance of R, to maximum, two things
take place: first, the response curve be-
comes more flat; and second, the transi-
tion point is lowered from 3000 to 1500
cps. The resistor values chosen should
theoretically furnish more compensa-
tion; however, from actual testing, it
was found necessarv to increase the
voltage-divider ratio in order to over-
come the losses in the circuit.

027 Mea ¢
2
o
r238 TO AUDIO
DIODE OUTPUT 9‘8 AMPL. INPUT

c I 005

RC =50 10 100 p sec

Fig. 4. Modified de-emphasis circuit.

A switch has been placed in the treble
boost circuit so as to make the treble
boost optional. The potentiometer R,
permits variation of the bass compensa-
tion while retaining a fixed treble hoost.
This may be desirable when playing
records with smaller amounts of bass
compression, or when using a record
player pick-up which has a heavy bass
conipensation.

The cirenit in Fig. 5 may be separated
into treble and bass boost parts and
placed in different parts of the ampli-
fier. The bass boost circuit may be used
without the treble boost where there is

0.27 Meg

Q
3. TO AUDIO
15 AMPL.INPUT
JOI00E OUTPUT o 005,
&3
3
Rz 10Mmeq

Fig. 5. De-emphasis circuit with varia-
ble controls of both high and low
frequencies.

no de-emphasis in the FM receiver. Al-
though the treble boost may occur else-
where in the reproducing system, the
final effect would be the same as if the
circuits were joined in one. The RC con-
stant of the bass compensator will de-
termine the transition point of the entire
system if it is at the same or at a higher
frequency than the RC constant of the
treble compensator.

It may he desirable in some instances to
use a treble hoost which is separate from
the bass compensator, especially where
considerable treble boost is needed to
compensate for the 10-15 db losses which
occur at 10.000 cps in most loudspeakers
in addition to the compensation which is
required for proper aural effect. If this
amount of treble boost is used, an addi-
tional stage of amplification is necessary
hecauses of the losses in this circuit. The
gain required should be determined by
experiment hefore designing the stage.

Operational Results

The circuit of Fig. 5 was put into an
audio amplifier and used with two differ-
ent speaker arrangements. With one, the
best listening effect at the usual listening
level was noted at a 7000-ohm setting
of R,, while with the other the optimum
setting was at 2000 ohms. These settings
were arrived at by increasing R, by steps

[Continued on page 43]
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A New Hygrometric Chart

OwW THAT prewar competitive condi-
tions have returned. it is time for
us to become conscious of the ef-

fect of high humidity on audio com-
ponents. Such a condition prevails in
many parts of the country for several
months during the sunmer.

Resistance is high and reactance is
low in the average audio circuit so that
the most harmiul effect of humidity is
the resulting d.c. leakage. The rise in
dissipation factor which is so serious at
radio frequencies is seldom of import-
ance in audio. By upsetting amplifier
bias relations, d.c. leakage can reduce
gain, impair frequency response. and in-
crease distortion in a most phenomenal
way. A particularly annoying aspect is
the speed with which humidity enters a
component and the slowness with which
it leaves, for it enters in days or weeks,
then takes months to leave completely.

In ordinary applications the acrylics,
the styrenes, and polyethylene can be
considered immune to moisture. For the

“STYLUS”

higher cost. Teflon is available. How-
ever, for a low cost, high strength, rigid
sheet material which will withstand
soldering iron temperatures, we are still
forced to use the phenolics. There are
enormous differences between various
base materials and grades. and a given
grade may vary a thousand fold between
one mantiacturer and another. Varmsh
and silicone fluid impregnation seem to
exert little help over a long period of
time. The original material seems to he
the controlling factor.

Capacitors are extremely susceptible
to moisture unless properly protected.
and the old cardboard-cased unit is, of
course. the worst. In the new field of in-
expensive molded paper tubulars, the dif-
ferences between one miaker and another
are very great. Even the hermetically
sealed are often not what they seem, for
the scal itself may develop electrical
leakage if the wrong material is nsed.
The glass bushing tvpes scem the most
ioolproof.

test most materials and products by long-
continued immersion inn a humid summer
atmosphere—oiten 100° F. and 96 to 98
per cent relative humidity. Tests for
leakage should be made periodically,
preferably at the same voltage as will he
used in actual service. This precaution
is occasioned by the fact that the resist-
ance often drops sharply as the voltage
rises, even though far below the break-
down point. A test at 70° F. is not an
adequate substitute for one at the higher
temperature. The relative humidity may
be kept the same, but the absolute value
of water vapor pressure will he much
less.

Because so many unexpected things
can happen when striving to achieve
very high relative humidity in a closed
chamber, ¥t is necessary to measure hu-
midity as well as temperature. The in-
strument should he more accurate than
the ordinary desk hygrometer, which is
of doubtful value at high humidity. The
best for the purpose seems to be the wet

ultimate in high insulation value at It is therefore necessary to humidity- [{Continued on page 34)
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Equipment
Report:

Rauland 1825 High Fidelity
Phono Amplifier

ment is second only to constructional

information in the opinion of many
andio enthusiasts, since many users of this
apparatus prefer to purchase ready-made
standard amplifiers and other devices rather
than trying to construct them in their own
workshops.

The Rauland 1825 High-Fidelity Phono
Amplifier has several unique features which
make it especially desirable for the resi-
dence installation, and one of these is the
method of mounting. As seen in the photo-
graph, the amplifier is a compact and self-
contained unit of more or less conventional
design with the preamplifier attached to the
main chassis. However, the entire pream-
plifier may be removed and mounted adja-
cent 1o a tuner or phono turntable or in any
convenient location up to three feet from
the main chassis. The control panel can be
interchanged with the hottom plate of the
preamplifier so that the tubes extend back
from the panel, and the mounting brackets
can be rotated to any position for attach-
ment to the cabinet or panel, as shown.

|NTERES’I‘ IN commercially available equip-

Performance

Flexible tone controls provide response
curves as shown at right, with a 10-db boost
or cut at 70 and 10,000 cps. A switch selects
inputs from the phonograph preamplifier

with a gain of 103 db over-all, or from an

auxiliary input (such as a radio tuner)
with a total gain of 78 db. The input signal
for rated output is 2.8 millivolts at the
phono input, or 0.21 volts at the auxiliary
input, and frequency response is flat within
+1 db from 37 to 21,000 cps.

The output stage employs two 61.6's with
17 db of feedback, and output impedances
of 4, 8, 16, 250. and 500 ohis are provided.

Rated power output is 25 watts, and .T’s
tests show this to be approximated closcly—
at five per cent distortion, a measured puwer
output of 22 watts was found at 1000 cps
with a line voltage of 114 volts. At 60 cps
the output at five per cent distortion was
measured at 212 watts; at 10.000 cps, 18.6
watts.

Two plug-in equalizers accommodate all
types of magnetic pickups, and another is
for use with crystal cartridges. The design
of these units is such that the same response
is obtained with all types 6f pickups. The
cutoff switch provides for flat response, or
for a droop of 12 dh/octave above each of
the four cutoff frequencies.

Distortion remains well below one per
cent for average listening levels, and he-
cause of its adaptability and comparatively
low cost, this amplifier is considered ex-
cellently suited for use in home audio
systems.

Below: Schematic of Rauland 1825 amplifier. (M in resistor-value listings indi-

cates 1000.) Curves at right, above: Frequency response, and range of tone con-

trols. Lower curves show cutoff frequencies for phonograph reproduction at
various positions of the cutoff control.
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AUDIANA

C. G. McPROUD

Construction Practice-1

UDIO EQUIPMENT—Ilike any other—
must be built before it can be used,
and there are almost as many dif-

ferent siyles of construction as there are
constructors. Fortunately, performance
is not nearly as dependent on the actual
physical layout and arrangement in the
audio spectrum as it is in some others.
High-frequency techniques are quite
specific, and short leads. socket-mount-
ing of resistors and capacitors. and point-
to-point wiring are mandatory if good
results are to be obtained. Anvone who
has assembled a television receiver from
a kit will remember how parts are placed,
and how lirtle similarity there is to stand-
ard audio practices.

In this series, we shall discuss the
physical design and layout of audio ap-
paratus, choice of components, wiring
practices, cabling, and many other points
involved in the construction of amplitiers
and power supplies. This series will not
discuss circuit design—that will be as-
sumed complete—hut will carry on from
that point, considering each step of the
work necessary to convert a schematic
into a finished piece of apparatus. Circuit
design will be covered in a future series.

Initial Steps

In most instances, the builder will
have an idea of the size and shape he
wishes a piece of apparatus to have. Ob-
viously, the size will he governed by the
components required, particularly with
respect to transformers, chokes, and filter
capacitors. In general, however, these
components will rarely need to e re-
placed, and can he mounted quite close
together, with capacitors taking up the
space under transformers if necessarv.

Assuming that a circuit is complete,
the first step is to select the components
Many of these will be indicated by the
circuit specifications, particularly trans-
formers—power and audio—and chokes.
The use of hali-shell power tarnsformers
is not recommended for high-gain audio
equipment hecause the chassis—if steel—
is likely to have an a.c. field induced in it
because it is in direct contact with the
transformer core. The mounting with the
core perpendicular to the chassis is more
suitable. For the finest equipment, com-
pletely cased and potted transformers and

26

chokes are desirable, and rarely give any
trouble. In humid climates they are al-
most essential, to avoid failure due to
moisture in the windings.

As readers may infer, the writer is a
contirmed experimenter, and many of
these suggestions may be tempered with
a consideration of the possibility of re-
building and the saving occasioned by
re-use of certain of the components, par-
ticularly the more costly units such as
transformers. For this reason, the trans-
former types preferred are those having
terminals rather than leads, because
once cut to a certain length for one
chassis, leads may not reach the sockets
or terminals in a new one.

The same suggestions apply to power-
supply chokes, although space may he at
a preminum and open-frame chokes can
oiten be mounted under a chassis. Chokes
are less expensive than transformers,
however, and the need for re-use may he
lessened in the interests of space-saving
or of economy.

Let it be said firmly, however, that a
saving in cost of transformers is pre-
carious—the hest obtainable is usually
the cheapest in the long run. Transform-
ers have an unusually long life—we
have never known a good one to fail—
and their characteristics remain constant
over a long period. Once built into an
aniplifier or power supply, they may he
expected to function perfectly for years.

Capacitors

For the highest class of equipment, it
is usual practice to employ oil-filled ca-
pacitors for filters. Except for the sur-
plus units that are now available, these
units are quite expensive. but their power
factor is considerably better, they are
more cflicient in filter circuits, and less
capacitance is needed for equivalent re-
sults. However, when operated well
within ratings, good electrolytics serve
quite satisfactorily, and are smaller and
less costly. It is recommended strongly
that an oil-filled unit be employed as the
first capacitor in a power-supply filter
(of the capacitor-input type) since the
ripple is high at this point, and a high
ripple voltage means a high eurrent—a.c.
—through the capacitor with a resulting
reduction in life.

Capacitors used in power-supply filters
preferably should be of the single-section
type, to reduce the voltage gradient
within the same case, although multi-
section units always seem to work satis-
factorily with different voltages on the
sections. For cathode bypass use in audio
circuits, the high-capacitance, low-volt-
age clectrolytics are ideal.

Coupling capacitors are necessary in
most amplifier circuits. The tubular
molded types are compact and well suited
for this use, for they are easy to mount
and have no capacitance to the case. The
grounded foil of tubular units should be
connected to the plate of the preceding
stage where the impedance is lower than
usual in grid circuits, since there is less
chance of hum pickup with this connec-
tion. Many designers prefer to employ
metal-cased capacitors for coupling use.
However, the capacitance to case must he
considered, and while some types are
satisfactory. others have too much ca-
pacitance for plate-to-grid coupling cir-
cuits, resulting in an attenuation of high
frequencies. In shunt-fed transformer-
coupled stages they are usable provided
the capacitor is located in the ground
leg of the circuit. The “bathtub” capaci-
tor usually has a high capacitance to
case; for coupling use the upright, oil
filled types such as Aerovox —16T or

18B, Sprague CNB, CNT, CAB, CAT
or General Electric styles 60, 62, 64, 66.
and 68 have low capacitance to case, and
are easy to mount and neat in appear-
dalnce.,

In most layvouts, there is usually more
space above the chassis than below, and
the upright models with bottom terminals
which extend through the chassis redice
the number of components under the
chassis. These models provide complete
shielding for the capacitors. and make for
a professional-looking amplifier.

For filter and cqualizer use, mica ca-
pacitors are most suitable. They do not
normally have high voltage ratings, but
in most instances there will be relativel;
low voltages across these units, so this
should be no deterrence to their use. The
use of ceramic capacitors for coupling
purposes is not recommended Decause
their insulation resistance is not as high
as in the oil-filled or mica types.

Since the additional cost of 600- or
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RESPONSE:
40-15,000 c.ps.
+ 2.5 DB

POWER RATING: -53
OMNIDIRECTIONAL

ACOUSTALLOY
DIAPHRAGM

CHANGEABLE
LOW IMPEDANCE

REMOVABLE SWIVEL
12" OR 33"-21
THREAD MOUNTING

CANNON XL-3
CONNECTOR

ALL PARTS
PRECISION GROUND

s
Model 655A. Similar, but
with acoustically-treated,
pop-proof strong wire-
mesh grille hecad. Stops
wind and breath blasts.
Eliminates wind rumble
in outdoor pickup. List
PFICE pme © mams mwsiz vy $200

|

... with a SLIN TRIM
DYNANIC fr T\

@ New ""655" Microphone Provides Ultra-Wide Range,
High Fidelity Response ® More Rugged,
More Versatile ® Individually Laboratory Calibrated

Here, for the first time, you have a slim, trim microphone with all
the advantages of dynamic performance and utility! Only because
of the ingenious Acoustalloy diaphragm and other E-V develop-
ments has it become a reality! Meets the highest standards of
TV, FM and AM.

You can use the TV 655 on a stand, in the hand, or on a
boom...or you can easily conceal it in studio props. No addi-
tional closely-associated auxiliary equipment is required! Provides
effective individual or group pick-up. Reproduces voice and
music with remarkable accuracy.

Fully field tested and proved...the TV 655 gives you custom-
built quality, plus complete, rugged versatility. It's your answer
to complex microphone problems in studio and remote telecast-
ing and broadcasting, indoors and outdoors. ldeal, too, for spe-
cial events announcing, sportscasting, audience participation,
street interviews, recording and high quality sound amplification.

See for yourself! Write today for Bulletin No. 156 and full
information on how you can try this amazing new nicrophone.
Choice of durable, gleaming Alumilite or brown baked enamel
finish. Model 655. List Price. ......c.oovvivniniiinennnn $200

Shows the popular Patsy lee Shows TV 655 in the hand with Shows TV 655 suspended on a
with the TV 655. Note how swivel removed. Note how con- boom. Omnidirectional polar pat-
swivel permits aiming at sound venient it is ta handle for tern and firm swivel permits easy,
source without hiding face. announcing or jnterviewing. diverse use.

gm' 07."}: INC.

400 CARROLL STREET « BUCHANAN, MICHIGAN
Export: 13 East 40th Street » New York 16, N. Y., U. S. A. » Cables: Arlab
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1000-volt capacitors is hut little more
than 400-volt types, the higher voltage
ratings are preierred by the custom
builder or experimenter for coupling use.
In commercial production of electronic
equipment, economics dictate the use of
the lower-cost items. but the additional
cost is of little importance to a person
who is making but a single unit.

Resistors

For general use, the ordinary type of
metallized or monlded resistor in the 13-,
1, and 2-wart sizes are commonly used.
and are completely satisfactory for most
applications when used within their
power ratings. It is good policy to allow
a factor of safety of around 100 per cent
for resistors in plate and cathode circuits.
In standard sized assemblies, it is pre-
ferred to use 1- or 2-watt resistors for
any application where there is a current
flowing. Half-watt units are satisiactory
for grid resistors or for tone correcting
circuits. In low-level stages, some care
must be exercised in the choice of plate-
load resistors. Precision wire-wound
types or the new deposited-carbon re-
sistors (such as IRC type DCF) have
lower noise level than most conunonly
used resistors, and are preferred for the

input stage of amplifiers used for phono-
graph reproduction or with microphones.

When higher power must be dissipated
in bleeder or voltage-dropping resistors,
vitreous enamel wire-wound types are
most satisfactory. They may e used al-
most up to their dissipation rating with
a much lower factor of safety than usnal
in resistor selection.

Miscellaneous Components

The total number of component types
is 100 great to be considered all in one
article. However, some mention may he
made of a few of them. Many different
types of tube sockets are available, and
their selection is of some importance. For
general use, the socket which is mounted
in a keyed hole by means of a wavy
spring ring is most easily installed, hut
a special punch is required to prevent the
socket from turning. Punches for these
sockets are easy to use, the Pioneer
Ham-R-Press being one of the most use-
ful for chassis construction. The moulded-
in-plate sockets are reliable and make
good contact. For output stages, where
the potentials across the socket may he
quite high on peaks, ceramic sockets are
desirable to reduce the possibility of

flashover with artendant damage to trans-
formers. For miniature tubes, the mica-
filled sockets are preferred. Low-level
stages should be cushion mounted to
reduce microphonics, and several manu-
facturers make sockets whicl provide
for such cushioning.

Electrolytic capacitors of the fabri-
cated or etched plate type are commonly
mounted on metal or Bakelite wafers.
For lowest hum level in high-gain am-
plifiers, Bakelite wafers should be used,
with separate leads connecting the shell
of the capacitor to a common ground
point.

Conclusion

The selection of other components will
be discussed next month, along with an
introduction to the layout of amplifier
and power-supply chassis. While not as
important as the actual electrical design
of the equipment, the physical form of an
amplifier oiten affects the performance,
and as nnich care should be exercised in
the mechanical layout as in the electrical
design. For optimum results, each step
must be carried out in the best possible
manner to make sure of obtaining the
desired performance in the finished
product.

A New ‘7ec/m,¢'%e /aa /eecﬂucén;
Désdortion in Sound /eecaac&'n;

NEW TECHNIQUE in recording was
proposed by the author several
weeks ago in conversations with
associates in sound engineering, but the
lack of suitable testing facilities delaved
for a time the making of critical listening
tests. Although comprehensive testing is
not vet complete, the results have heen
so encouraging that presentation of the
method at this time seems appropriate.
This technique is based on the fact
that if a signal is passed through a net-
work having phase distortion, and then
reversed and again passed through the
same network, the phase distortion pro-
duced by the network during the second
transit will exactly subtract from the
phase distortion produced during the
first transit, and the net phase distortion
will be zero. Obviously, some means of
storing the signal and reversing it must
be available, such as a magnetic tape re-
corder or a storage tube.

*C_am-bridgc Rescarch Labs, 230 Albany
St., Cambridge 38. Mass.
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CALDWELL P. SMITH*

By recording first on magnetic tape.
then reversing the tape and cutting a
disc or recording on film from the tape
running in reverse, the disc or film can
again be reversed for a final reproduc-
tion in correct time sequence. hut pos-
sessing cleaner transients and resulting
in a superior recording to a disc or film
made by conventional techniques.

When a volume compressor is used,
compression is applied to the reversed
signal when played into the disc or film
recorder. Imiproved compression char-
acteristics are obtained, since the com-
pressor has time to anticipate peaks, and
much smoother action is obtained.

Part of the improvement resulting
from the “reversed tape” technique is
due to the phase properties previously
described, for the phase distortion in the
disc or film recorder and the phase dis-
tortion in the disc or film playback will
subtract from cach other, resulting in
less net phase distortion in the final re-

production. Perlaps additional light can
be shed by considering the typical tran-
sient in speech or music. The most typi-
cal signal is a dumped sine wave building
up rapidly to maximum amplitude and
then decaying relatively slowly. \Vhen
the recording is reversed, the oscillation
builds up relatively slowly, affording
time for the volume compressor to take
control and presenting a much casier
tracking problem to a cutting head.

One interesting development is the
fact that one can prodice a cleaner re-
production of a disc or from sound on
film1 by reproducing it, played hackwards
onto a high quality tape system, and then
reversing the tape for the final repro-
duction. The improvement will occur
when the phase characteristic of the
original recording system and the phase
characteristic of the reproducer are simi- "
lar, so that subtraction of the two phase
characteristics will result in substantial
improvement.
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{afz GREATER ACCURACY e« LESS DISTORTION « IMPROVED
ZERO ADJUSTMENT « MANY OPERATING CONVENIENCES

TYPE 1304-A BEAT-FREQUENCY OSCILLATOR ... $450

OYOLES INCREMENT

...‘W.

ITH many improvements over its predecessors . . . the Type 913 Series . . . the Type 1304-A
Beat-Frequency Oscillator is the finest instrument of its type obtainable. For general labora-
tory use it has many features found in no other beat-frequency oscillator. High accuracy . . . low
drift . . . low waveform error . . . these are only some of the features of this instrument. Otners are:

Frequency Range: 20 to 20,000 cycles.

Frequency Control: main dial is engraved with
logarithmic scale from 20 to 20,000 cycles;
frequency increment dial calibrated from +50
to —50 cycles.

Frequency Calibration: can be standardized to
within 1 cycle at any time by setting instrument
to line frequency or to zero beat. Frequency
control dial calibration is accurate to within

+(19, + 0.5 cycle).

Low Distortion: harmonic content approxi-
mately 0.25%, between 100 and 7500 cycles with
0.3 watt maximum output; on HIGH OUTPUT
of 1 watt, distortion is less than 1%, between
100 and 7500 cycles. Below 100 and above
7500 cycles distortion is greater.

Frequency Stability: drift is less than 7 cycles in
first hour from cold start, and is completed
in 2 hours.

Cambridge 39, Massachusetts

GENERAL RADIO COMPANY

Zero Beat Indicator: neon lamp for zero beat at
line frequency or zero scale.

Ovutput Impedance: 600 ohms, either grounded
or balanced-to-ground, and essentially constant
at all output volrages.

Output Voltage: approximately 25 volts open
circuit. For matched resistive load, voltage
varies less than £0.25 db between 20 and 20,000
cycles.

Output Control: calibrated from +25 to —25
db referred to 1 milliwatt into 600 ohms.

A-C Hum: for NORMAL output voltage a-c
hum is less than 0.19, of output voltage.

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1009 N- Seward St., Los Angeles 38
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ADC Model 71-B
Power Amplifier Stage

/' AUDIO DEVELOPMENT
' 8 WATT

'PHONO AMPLIFIER

. Broadcast-Quality A

Model 71-F - gased on ADC's famous broadcast line amplifiers, the model

71-F is enhanced with a special phono preamplifier for wide range cartridges
such as G.E. and Pickering. The distortionless double tone control system on
4 ft. remote cable simplifies mounting and provides the listener with the
proper equolization for most faithful reproduction of music and speech in the
home or studio.

Totol distortion at full output does not exceed 2%. Frequency response is —.4 db o1 40
cycles 1o —.9 db of 15,000 cycles with tone controls of minimum. Up 1o 14 db bass boost
at 40 cycles ond up ta 12.6 db treble boost ot 12,000 cycles. Noise level is 72 db below
8 watts full output. High impedance input; 4, 8 ond 16 ahms output. 1—-6X5GT, 2—
12AX7, 2—6V6GY, 1—615GT. Compact size only 33,” wide x 16” leng x 674" high aver.
oll. Complete with preamplifier, tubes and remote control panel.

For use with high quolity rodio
funers incorporoting tone con-
trols ond phono input connec-
tions. Bridging input motches ony
tuner output including 500 ohms,
20 to 20,000 cps frequency re-
sponse. Nominol distortion less
thon 2% ot 8 wotts. Two stoges
push-pull omplificotion. 1-65C7,
2—-6Y6GT, 1-6X5GT. 4, 8 ond
16 ohms output. Size 3% x 16 x
%"

Are you building the MUSICIAN'S AMPLIFIER {Audio Eng. Nov. '49) or the original
WIlllAMSON deugn {W:nl.u World Aug. "49)? Then you know that the extraordinary
ity and Py iy ible harmonic ond intermodulotion distortion possible
with this circuit is dopend.n! on the QUTPUT TRANSFORMER. It was logical 1o go to the
Originator’'s own stamping grounds, England, and to one of that country's finest quality
transformer manufacturers, PARTRIDGE Utd., to make available fo this country's Audio
Enthusiasts the right transformer. TERMINAL is proud to announce that it is now stocking
the PARTRIDGE-WILLIAMSON Transformer especially designed for triode :onno:lod 8075
and with the secondary sections designed with uvsed A, .C.
in mind. The 20 Watt WWFB/0-.0.95 (VDN/4368 design) is fully potted with leckage
reactonce less than 20 mh,, shunt inductance of primary 100 to 130 Hys., self.capocity
less than 600 mmid. per half-primory, freq Y resp i Iy
1 Db. from 5 1o 50,000 cycles. - - . sl 950

Send for Your Free TERMINAL Sound Catalog

@E&M&&S%

CORPORAINON

within gpge

RWADN\O
Distributors of Radio & Electronic Fquipmeni
85 CORTLANDT ST..NEW YORK 7 N Y ¢ Phone-WOrth 4-3311 ¢ Cable-TERMRADIO

i

KB-3A MICROPHONE

[from page 17}

nicrophone discriminates against a dis-
tant source in favor of a close source
by values ranging from 6 db at 1000 cps
to 30 db at 100 cps for the equal sound
pressures at the microphone element. In
addition, because of the directional pat-
tern shown in FFig. 5, the discrimination
against random noise is better than the
ahove values by an additionat 5 db. The
net result is shown hy the curve at (3)
in Fig. 4.

Fortunately, the acoustic resistance

o 2 —

]
300° 60
2r0°- —T-90°
240 1207
I- A
[ _co 2 L.

Fig. 5. Directional characteristics of
KB-3A microphone.

added to secure the desired response re-
sults in a microphone which has less
sensitivity to wind and breath puffs than
is obtained with many diaphragm type
pressure microphones. Further, the
damping material serves as an excellent
screen to keep foreign matter out of the
moving svstem.

The output level from the microphone
is high because of the efficiency of the
generating element and the fact that the
small size allows the speaker to get very
close to it. In some cases it has been
found desirable to introduce attenuation
hetween the microphone and the pream-
plifier in order to prevent overloading
of the amplifier with resulting distortion.

As can be seen from the data pre-
sented, we now have available for the
first time a close-talking, high-fidelity
microphone (RCA Tyvpe KB-3A) hav-
ing a high output level and exceptionally
good discrimination characteristics over
a wide frequency range. One television
broadcaster has successfully used the
microphone on an audience participation
program under conditions where usual
microphones gave unsatisfactory per-
formance bLecause of acoustic feedback
in an associated P.A. system. Its use in
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SWITCH
AND CAM SHAFT
ASSEMBLY

MICROSWITCH

COUPLINGS

The new RCA 45 RPM Conversion
Kit, M1-11883—installed. The kit is
complete with (a) clutch assembly
(speed changer}; (b) brake-arm
assembly; (c) switch and cam shaft
assembly; (d) microswitch; (e) dial
plate; () shafi coupling; and (g) -
adapter hub.

The fine-groove tone arm and

pick-up for 45 RPM" are available
exfra.

‘45" RPM
TONE ARM

CLUTCH
ASSEMBLY

" "BRAKE ARM"
: ASSEMBLY

Play 45 RPM’s on 70-series Turntables—
with RCA Kit MI-11883

NOW you can handle 45’s, 78's or 33-1/3's—fine-groove or standard

—with this kit, and a second tone arm (available extra).

rﬂmm---mmnﬂm-—--:

Easy to install

You install the single-unit, ball-type
speed reducer between the two flexible
couplings in the main drive shaft of
your turntable.Y ou transfer the motor
switch leads to the micro-switch—in-
cluded with the kit. That's all there is.

Easy to operate

A motor-control knob on the deck of
the turntable controls the speed. Posi-
tion No. 1 stops the motor. No. 2 shifts
the speed control to the 78-33'%4

rpm speed-change lever (on rurntahle
deck). No. 3 shifts to *'45 rpm”’ posi-
tion (speed lever set at 78 cpm). You
can shift speeds instantly sn either
direction while turntable is ranning.

Same RCA broadcast
dependability

Sturdy construction and accarate me-
chanical alignment assures you the
same quiet, trouble-free service for
which more than five thousand RCA
turntables are famous.

AUDIO BROADCASYT EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. K. J.

In Canada; RCA VICTOR Company Limited, Monirsal

Order your kit (s) today

RCA ENGINEERING PRODUCTS
DEPT. 19 7D, CAMDEN, N. |.

_l Send me 45 RPM Conversion Kit (s) MI-11883
at once. Price each, $70.00*.

‘ Send me, fine-groove tone arm and pick-up (s),
MI-11884. Price each, $70.00*

NAME

ADDRESS. —— — — =

CITY — = ____STATE

STATION_— *Price applies only in continental U. S. A.
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j/oa h'ng ./4€fion.

for all TV Cameras
“BALANCED" TV TRIPOD

Pat. Pending

This tripod was engi
neered and designed ex-
pressly to meet all video
camera requirements.

Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute balance,
effortless operation,
super-smooth tilt and pan
action, dependability, rug-
gedness & efficiency.

Below:

3 whee! portable
dolly with balanced
TV Triped mounted.

Complete 360° pan without
ragged or jerky movement is
accomplished with effortless
control. It is impossible to get
anything but perfectly smooth
pan and tilt action with the
“BALANCED” TV Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operator with no
“play” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never requires
adjustments cleaning or lubri-

cation. Built-in spirit level.
Telescoping extension  pan
handle.

Write for further particulars

Rahn C. Zuckee

+ AMeRA €EQuipment (0.

1600 BROADWAY NEW YORK CITY

1949 BOUND VOLUMES
of AUDIO ENGINEERING

$8.95

Order Now — Limited Supply
U.S.A. & Canada only
AUDIO ENGINEERING

342 Madison Ave. New York 17, N. Y.
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a ball park and a race track has resulted
in higher acoustic gains than were for-
merly obtained with pressure micro-
phones in sound booths of expensive con-
struction. The KB-3.\ microphone was
also used with success at a large technical
society session where questions from the
floor were transmitted to a speaker sys-
tem from a portable microphone. Micro-
phones commonly used resulted in feed-
back before adequate acoustic gain was
obtained.

These are only a few of the possi-
bilities, and this microphone should
arove advantageous wherever a close-
talking microphone can be used. The
only restriction which need be remem-
“ered in extending the applications is
that the microphone must be used at
distances between 3 4 and 11/2 in. from
the source of speech if the discrimina-
tion advantages and fidelity are to be
fully realized.

GOLDEN EARS

[from page 15]

APPENDIX A

‘Fhe 1nbe mannals which indieate that sev
eral triodes can supply 100 volts or more
push-pull into a resistive loud are not in
error : they merely start with theoretical as-
sunmptions which are diflicult to satistfy in
practice. Kor instance. they assume ihat the
tubes and cirenit will be well balanced. The
only way 1o achieve sutliciently good bhalance
is to muteh the resistors and capacitors, and
though this is fairly simple when the required
instruments are on hand, it is a complication
which must he kept in mind.

More important, however, ig the fuct that
with fixed bias BB4'8 require an input resist
ance not greater than 50,000 ohms. It is pos-
sihle that one or two types of tiubes conhl
produce 100 velts grid-ro-grid iute 5,000
ohms : but {t weuld net be eusy. and there
would he no sufety factor. because the stage
would have to operate ar its reme limlis.
The cathode lomded type of driver Is promis-
ing but is rather ticklish to adjust for hest
performance. Morcover, wirh the use of the
cathode-loaded driver, the driving problem jg
nierely pushed frout-ward ; appreciably more
than 100 volts will have 1o be supplied 1o the
drivers-—not taking a feedbock loop into ac
count and it is no slmpler to supply such
a xignal at this point than anywliere else.
Also. it requires another pair of veolrage
drivers, and the additional cost of these
brings the xaving in moeney to very little.

The easiest and cheapest way to achieve
high-fidelity performance is to Mild in a
good safety factor. The critical driver stage
ix the place where a good safety faetor is

t desirable. A good ‘transformer provides

anee of one per cent or better. provides ad
ditional gain, and simplitiex biasing. 1n short,
it resuits in bhetter performance and saves
most of the headaches.

APPENDIX B

The trouble with phase inverters of the
tube tyrpe jis that they cannot be bhalanced
dynamically. With two exceptions which we
shall note in a moment, all phase inveriers of
the tube type are unbalanced in thelr fre-
quency response. Those in wihleh the second
secrion obtaing its voltage from rhe outpnt of
the first scction are unhalinced at low fre-
qnencies hecanse rhe second section obiaing his
fnput through two frequency discriminating
networks, while the first seciion ohtains its
input (hrough only one. Those in which the
load is divided between plate and eathode are
unbalanced at high frequencies hecause of dif
ferences in plate-to-groumdl and ecathode-to-
ground cuapaciiances. The latter type. whose
nubalance is preferahle. suffers additionally
from high heater to cathode leakage. Finally,
heing RC coupled devices, they are ditlicult to
balance without the use of matehed or pre-
¢ision resistors and capacitors. Those who may
he skepiical of the importance of balance in
RC coupled circuits are invited to make dis-
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NoMore pPLuG-IN cmaloess/
_//a/ffox; £XTRA PICKUP ARMS/

= MOW. All 3 cartriDGES in OHE Arm

lateral, vertical and microgroove - or any othe- combination desired

L SIM PLY TU RN KNOB @ Optimum Performance Assured —

Separate Cartridge for Each Function

to select cartridge . . . .
. @ New Viscous Damping — No Arm
Pressure Changes Automatically

Resonance

New miniature version of the Fairchild moving
coil cartridge permits this revolutionary advance. @ New Miniature Cartridges—Lateral,
Arm is amazingly simple and low priced. A new pas- Vertical, Microgroove
sive equalizer keeps total cost at a mirimum. Write

for complete detai_s. @ A Fairchild Masterpiece

z.z[/z.céiézoaecoaoms

EQUIPMENT CORPORATION
154 S+ & 7th Avenue . Whitestone, New York
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ALTEC presents the A-332A Amplifier, the first
amplifier designed specifically for use with the
famous ALTEC 21B Miniature Microphone! Internal
power supplies eliminate the need for additional
associated equipment, making it one of the finest
compact, flexible public address amplifiers ever
produced. It will accommodate any of the basic
21B Microphone types (stand, lapel or chest plate).
Two mike channels ... plus one for variable reluc-
tance pickup ... are provided with individual gain

v e

and bass controls. Overall high-frequency droop A-332A 18 watt
control is also provided. Inputs may be mixed in Portable P. A. Amplifier
any ratio.

The A-332A is truly the answer to high quality
public address or sound reinforcement systems
that will meet the most stringent requirements of
schools, churches, clubs, places of entertainment.

Amplifier is housed in grey metal cabinet. Front
panel is lighted and slanted for easy manipulation
of controls.

Ask for ALTEC brochures showing the best com-
ponents to complete your high quality system.

DEALERS EVERYWHERE

1161 N. VINE ST, HOLLYWOOD 38, CALIF.
161 SIXTH AVE., NEW YORK 13, NEW YORK

new 3-Speed Player, Modcl P-43C, is
the quality instrument of the playback
field. No ackaty-acks, no rumblcs, no
wOows . . . just a continuous flow of
smooth, true sound.

EXTRA! EXTRA!

With the Model P-43C you can DUB
everything you have on your record into
ANY TYPE of recording mechanism...
wire, tape or disc...and the only “wow™
you'll hear will Le that of your own
pleased amazement.

REK-O-KUT rfearures
3-Speed Player, ® TURNTABLE. .. cast aluminum, lathe turned with shaft hardened and
S ground to micro finish.
S it ® MOTOR ...constant speed, 4-pole, fitted with REK-O-KUT'S exclusive
$ 95 lamitex motor pulley ground cencentrie to the rotor.
® SPEEDS... 78, 45 and 335 with instantaneous selection, controlled by
adjustable stops for exira fine regulation.
® DRIVE... inside rim type. Idlers completely disengaged from motor
and turntable when in neutral position. Idlers engage as built-in
switch starts motor.
® PICKUP... 16" with wide range dual stylus cartridge for playing 16”
transeripsions. standard and long-playing records.
® casE... finished in enriched grey leatherette.

Incl. Federal Tax

For Complete Information Abour ALL REK-O-KUT Products Write...

38-01 QUEENS BOULEVARD
REK-0-KUT (0., Inc. tonc istano Ty 1, N. Y,

tortion measurements first on an amplifier in
which one RC coupled push-pull stage is un-
batanced by ten per cent. amd then when the
stage is balanced by matehing resistors. These
disadvanrages may not be important enough in
ordinary usage to outweigh the advantage of
low cost. but in an amplifier for the Golden
Kars—where even the bhest attainalile per-
formance falls short of perfection—the addi-
tional increments of distortion are too serious
1o tolerute.
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Cross-coupled phase inverter.

The cathode-coupled inverter (does not sufler
any frequency unhalance il properly used.
However. heing an RC coupled device, it does
requlre halaneing or matciing of components.
Moreover, the heater-cathode voltage is high

ahout 70 velts. This can he corrected hy
applying negative hias available from the hias
supply. hut even so the regldual unbalauce is
inferior to that of a good transformer.

The hest of the phase inverters is the new
cross-conpled cirenit recently developed. 11 has
no frequency unbalanee except that due to dif-
ferences In capacitance between individual
tubes of the same (yvpe. It is very easily bal-
anced and. being directly-coupled, has an ex-
cellent low-frequency vesponse. 1t requires few
resistors and no capacitors. and the resistors
are easily matched. [lowever, it requires two
twin-triodes which consume more space than
a transformer. nnd the cost ix nrohably as
sreat. Tis one deticiency in our appliention was
that the gin of 30 was not enough—without
an additional amplitier—to provide the high
input voltage made necessary by the feedhack
loop. So. in the end, we returned to the rrans
former and a veoltage amplifier as the sim
plest amd most satisfactory over-all solution
to the phase inverter prohlem. Nevertheless.
it is 1he hest phase inverter we have tried. in
Hamy ways superior to a transformer. The
cirenit ig given for these who would like fo
try it
(See J. N. vVan Scoyec. “A Cross Coupled
Input and PPhase Inverter.” Engineering edi-
tion of Radio and Televigion News. Nov. 1948.)
Note: The two inputs can be used 1o mix
two input signals. If a dual potentiometer is
used, a two-wire input (as a line or a high
impedance pair from remote phonoe) can he
connected grid-to-grid. and the cirenit will
provide complete cancellation of any hum
pickup on the line

HYGROMETRIC CHART
[from page 24]

and dry bulb type. Two matched ther-
mometers are placed side hy side. One
has the bulb left exposed (the “dry
bulb”), and the other has a tubular cot-
ton wick over the bulb. The lower end
of the cotton wick is kept wet by a reser-
voir of water, whence the name “wet
bulb.”

Ordinary hygrometric tables do not
provide much data in the region of great-
est interest, so a chart has been computed
from U. S. Weather Bureau Psychro-
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PORTABLE

NEW POSITIVE
DRIVE

Two-speed
hysteresis synchronous motor pre-
vents timing errors, lost program
time.

N.AB 102" REELS

Now get long
playing time even on portable
equipment. No overlap on rack
mount.

CONSOLE

PT7's Greater Flexibility Means Greater Value
The PT7 Recorder Mechanism and Ampli-
fiers incorporate Magnecord's exclusive
Unit Construction. The same equipment
can be used in console cabinet, rack
mount, or for portable operation. New
PT7-P amplifier features high-level mixing
for 3 high impedance microphones.

Write For Detailed Information
Revolutionary new PT7 specifications have just
been released. Write for your copy today.

'mgquectru/,mc.

360 N. MICHIGAN AVENUE ¢ CHICAGO 1, ILLINOIS

World's Largest and Oldest Manufacturers of Professional
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RACK MOUNT

3 HEADS

Separate heads
for Erase, Record, and Playback
now allow monitoring off the tape.

PUSHBUTTON
CONTROLS

Separate buttons
for “Forward,” “Rewind,” and
“Stop” can be operated by re-
mote control.

Magnetic Recorders
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INTERMODULATION SET For . . . . ..
DISTORTION TESTING and ANALYSIS at LOW COST

—
o

WITH MODEL 162, using charts like these you can
measure and analyze the performance of an amplifier or a
complete system at a glance. Significant distortion is
shown much more clearly by the intermodulation method
than by trying to sec directly the distortion of a single \ ]
frequency wave on an oscilloscope screen. 4

Use your own audio oscillator and oscilloscope with INCORRECT ADJUSTMENT
MODEL 162 to identify these faults: wrong bias, wrong

load impedance, tube unbalance, regencration, insufficient P ~
drive capacity. For the first time phonograph pick-up
distortion can be tested at low cost with an intermodula-
tion record.

Curves and pictures in instruction book tell how to read
intermodulation percentage directly, how to determine
harmonic distortion, how to adjust an amplifier for best
performance quickly by using the screen images as a guide.

CORRECT ADJUSTMENT

Experience shows that an amplifier adjusted for
low IM will also have low harmonic distortion. but TEST FREQUENCIES
the reverse is not true. Low harmonic distortion Low: Any frequency from 10

ta 250 cps. from external oscil-
later or 60 cps. from power
line via internal transformer.

does not assure low M.
This unit tests over a wide frequency range and
at 1:1 or 4:1 voltage ratio of the two frequencies,

It permits separate testing of low and high fre. Itigh: Any frequency above
quency overload. & IZ% €ps. [rom external oscil-

ilt uses basic relation between total notch depth
and percent of intermodulation. Using special screen z

sl{pp[fed with unit, vou can read percent of IM Prlce $8850
directly on the oscilloscope image.

COMPLETE INFORMATION ON REQUEST

INSTRUMENT COMPANY

1947 BROADWAY NEW YORK 23,N.Y.

anew high fidelity amplifier that has  the features
of the best quality models . . .

THE ELECTRONIC WORKSHOP AMPLIFIER
S-20 has a separate control
unit, beautifully finished in
mahogany. This contains all controls
necessary for operation. The
power amplifier unit may be
the EA"[:;’I?;;;? WA"_’Z'I‘;;WP . mounted up to 3 feet from the
control unit.

TECHNICAL DATA

.20 watts at 1% total harmonlc dis- An input selector switch provides

tortion a choice of 4 input channels,
20 db bass and treble boost or ~gf & =

‘rolloff one of which includes a
Varioble high frequency noise preamplifier for the GE or
filter

Fletcher-Munson compensated other types of variable reluctance
loudness control ’ )
Equalization for all recording phonograph cartridges. There is
characteristics s i :

A e 300 an individual volume adjustment
cycles for each channel, so that when

— ’ switching from ome program
e%eau/y en Soend

source to another the output
volume will remain constemt.

ARROW ELECTRONICS INC 82 Cortlandt St, New York 7, N, Y.

metric Tables by C. C. Marvin, publica-
tion 235. To use it, subtract the wet bulh
from the dry bulb thermometer reading.
The chart will translate this ditference
reading «irectly into relative Inmidity.
The graph was computed for a dry bulh
temperature of 100° F. hut may be used
without significant error over the tem-
perature range 90 to 110° F. in the high-
humidity region.

A glance at the graph will show that
98 per cent relative humidity corres-
ponds to a difference of only a little
more than a half degree between the
wet and dry bulb readings. To read
this with any degree of certainty, ex-
panded thermometer scales are neces-
sary. It is very convenient to use long
stem thermometers with the hulbs and
most of the stems inside the test cham-
ber, the scales alone remaining outside.
They are regularly made with long scales
covering a temperature range of only
10 to 12° F., and calibrated to one or
two tenths of a degree. We have found
the Eimer and Amend No. 13-575B to be
convenient. This particular thermometer
was made originally for Saybolt Vis-
cosity tests, and covers the range from
94 to 108° F.

NEW LITERATURE

® Precision Potentlometer, A new in
strument, employving a standard cell in
combination with a potentiometer of 0.1
per cent accuracy, and permitting precise
measurements of voltage is fully de-
scribed in a brochure available from
Southwestern Industrial Electronic Co.
2831 Post Oak Rd., Houston 19, Texas.

® Cushioning Muaterinls. New 32-page
catalog by Thomus Associates, 4607 Alger
St Los Angeles 39, Calif. gives brief
specification data on a number of cushion-
ing materials which meet Specs. AMS-
3215 and SAE-8B-715. The complete line
covers over 12,000 slzes and combinations
of standard bare metal and cushioned line
support clamps and blocks.

® Antenaplex Systems. A non-techniecal
brochure, Form 2R-6301, describes RCA's
Antenaplex system for apartinent houses,
hotels, department stores. institutions,
and other multiple-unit structures where
good television reception must be fur-
nished from a single antenna system to a
large number of receivers. This brochure
is available from Sound Products Section
of RCA Engineering Products Dept..
Ciunden, N. J.

® Maguetic Data Storage. Storage of in-
formation for computing machines and
other similar applications is described
in a bulletin entitled “Magnetic Storage
Systems” now being distributed by Engrg.
Services and Sales Divison. Engineering
Research Associates, Inc., 1902 W. Min-
nehaha Ave, St. Paul W 4, Minnesota.
® Magunetle Tape Programs. A new
series of packaged educational recordings
on magnetic tape has been announced.
They include voices of 24 historically
Areat personalities originally recorded on
Edison cylinders in the years from 1888
to 1937, and including such names as
Gladstone, P. T. Barnum, James Whit-
comb Rliley, Sir Arthur Conan Doyle, and
Will Rogers. These programs are de-
scribed fully in a bulletin available from
Fducational Services, 1702 K St., N. W,
Washington, D. C.
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Sounderaft wishes to thank the sound recording indas-
try for its fine reaction to the Sounicraft magnetic tape
quiz of Janmary. Nearly 50 %.response testified that reco=d-
ing.engimeers are vitally interested in better tape.

Example #1: The quiz showed tha: most engineers p-e-
fer low-:nertia plastic reels provided rhey will not warp or
shatter. We, therefore, located and procured for Sourd.
eraft tape mew-type, multispoke, sturdy polystyreme re-ls
that run true, stay trde, and will not shatter from droppiag
or high speed rewind. o )

3

Example #2: Almost everyone complained.abcut gum-
ming of heads. Soundecraft tape was, therefore, engineered
10 have inhzrently low friction and hemwgeneity sach tl at
there is nothing to rub-off onto heads — simply one of
twenty-odd fine features of Sounderaft tape.

Knowing the desires of recordirg men everywhere,
Soundecraft was thus enabled to enginzer and manafacture
mugnetic 1epe that, regardless of what superlalives nmy
describe it, is sure to satisfy the greatest number o7 critical
users.

Gentlemea: Date: NOW]

Please serd us OUR free :ample of I
Soundcratt tape (200 ft. on §” reel). We
now use. - § _brand
and type #

Reeves Soundcraft tape is & new companion

product to Reeves Soundcraft discs and styli.

20 years with sound recording media.”

YOUR NAME.

reeves Coundezaft-core. isd

—Mail—now—to —._:
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EDWARD TATNALL CANBY"
Bow to the Right

to the immediate right with some in-

terest these months to welcome Uncle
Rudo’s comments. The remarks to the right
of me on chamber music and j jazz are 1o the
point. Of course, jazz (not “name-band”
stuff) is chamber music, if we must use that
slightly nauseous word: nor would any
reasonably tolerant musician deny it for a
moment. If you replace “chamber” with its
proper modern term “room,” you have
room-music, as opposed to hall-music;
close-up music as opposed to distant music.
Jazz or classical, it’s all the same.

But what most intrigues me in Uncle R's
discussion is the relation between “live”
jazz and recorded. As for classical chamber
music, sometimes a really good recording
can give a breathless sense of presence.
plenty adequate for any purposes of musical
en)oymem Jazz, perhaps, is different, in
that it is hy nature unpredictable, and it's
hard to be unpredictable more, than once on
a record! The unpredictable elements in the
classical performance are similar, but per-
haps more subtle—the notes are fixed. hut
not the interpretation, which may soar or
fall ilat in a thousand ways during the live
performance. The performer’s personality
1s not as important in good chamber music,
for interpretation is somewhat different
front composition; interpretation is great
when the artist somehow bhecomes a kind of
transparent medium through which the
original composer seems to he speaking
directly. Not so in jazz, where the original
composer has provided mostly a framework
of tune and harmony to hold together in-
dividual improvisation.

But on to Mr. Globus’ March discussion.
if T may. \When it comes to reproduced
listening for most common types of popu-
lar music, we might as well, as he suggcsts,
give up looking for the ongmal live
performance because there ain’t no sech
thing! We never hear a popular vocalist,
for instance, minus some formn of mike,
whether broadcast, P.A.,, or recording
mike. How many of us have heard Frankie's
actual voice, in the original? Bing's? More
than this, there are a number of popular
band instruments that depend entirely on

*279 W. 4th St, New York 14, N. Y.
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T 1115 DEPARTMENT’S eyes have heen sliding

electronically reproduced sound for their
function in popular music-—the electric
guitar, for cxample. This instrument can
play with perfect equality against a trumpet
which, in the natural state of things, would
be a more powerful sound source than sev
veral hundred guitars together. And this,
of course, not only in the broadcast and
recorded performances but in so-called
‘live” performances as well. Indeced, the
whole over-all balance of the large popular
band-plus-vocalist is permanently deter-
mined by electromics and the writing of
musical scores (arrangements) for these
orchestras now automatically takes for
granted the electronic kind of sound. \When
you come down to it, only the demands of
musical come(ly—\vluch for practical rea-
sons is given mikeless in the theatre—keep
popular music from the all-electronic cate-
gory. (A stage performer is still pretty
much 1mpossible to pick up selectively;
musical comedy singers must depend on
their own natural powers of amplification.)

“Lincoln Portrait”

The progress that popular music has
made in what we might call electronic
instrumentation, based on volume balances
achieved via amplification, is most impor-
tant to all music—otherwise I'd have no
husiness talking about it. But the interest-
ing thing is that it is only beginning to be
deliberately. intentionally used in scoring
music outside of the popular field, for no
very good rcason other than traditional
conservatism. Many COMpOSErs are now
rather cleverly writing music that works
well both ways—take the Menotti operas,
‘The Telephone” and “The Medium,” which
are fine on the stage, but are really just
as adaptable to radio and recording balance
with mikes. The only specific dependence
on real electronic balance that I can think
of in “classical” music is a group of works
recently composed with a speaking narrator
plus {ull orchestra for example, Aaron
Copland’s “Lincoln Portrait.” single
speaking voice can he heard properly
against a large orchestra (even pianissimo),
only when it is ainplified, and this work was
quite clearly intended for radio-style

[Continned on page 49]

Pops

Recording Criteria—Part 2:

AST MONTH saw the first descent into
the “lower regions” of pop recording.
Now to analyze our findings and come
to soine sort of workable decision. As should
have been apparent, there are fundamentally
no criteria in terms of sound which are ob-
jectively definable with relation to pops.
The notable exception is jazz, of course.
Therefore. inasmuch as the “jazz problem”
has been fulsomely covered in past articles,
we will concern ourselves here with only
the general pop problem.

\What is most impressive is the total arti-
ficiality of the situation. More poetically,
we are dealing with an artificiality within
an artificiality. There is no longer any con-
tact with reality. whatever that is. The un-
fortunate engincer is ultimately expendable
in this situation, for his is but to do or disc,
not to take the nasty risk. Back to classical
and all its more clevated and precocious
rcslmnslbnlmes for some clue as to the
situation :

What determines the broader aspects of
a classical recording in terms of sound
coloration, acoustical conditions, dynamic
expansion. and so on? The tragedy of this
piece involves the fact that all the above
mentjoned factors are sealed into a record-
ing. The gadgeteers will howl about what
can be done with expanders, resonators,
undsoweiter. Let's not be silly. What can
be done is ultimately too insignificant com-
pared to the total so that one immediately
thinks of utilizing a can opener to lift the
sounding board of a poorly recorded piano.
Therefore . . . given certain possibilities
available to the recor dmg engineers in-
volved, there is the conspiracy of mwusical
director, conductor or soloist, public taste,
etc., to be reckoned with. From the 1930’s
on, taste became a force to be reckoned with.
I am not referring to the foliating buds
spread evenly across the tongue ; the car and
its attachment to thousands if not millions

*960 Park Ave., New York 28, N. Y.
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of accumulated “sound prejudices” is our
baby. This mechanism accounts for some
of the atrocities it has been our pleasure to
witness for many years. In 1931, ’32. 33,
'34, '35, '36 the predominant taste situation
called for live, live, live, brilliant, brilliant,
brilliant. This was the period of Columbia’s
foreign recordings of the Beethoven Ninth,
etc. But . . . around 1937 and '38 the fickle
ear did a turnabout (an unseemly meta-
phor), and the demand arose for dead, dead,
dead, no resonance, no brilliance, etc. True,
the engineers were involved in this mon-
strous chain of events. But they could never
have gotten away with it if it hadn't been
for lugs like you and me and the musical
ones who call themselves conductors, solo-
ists, musical directors, etc. No nced to go
into the changeabout of more recent times.

Ultimately, to make this thing as short as
possible, you and you alone know how you
want to hear music. Your opportunities for
developing a realistic and precise taste are
more limited than may appear on the sur-
face. Even concert halls have their specific
acoustical conditions. The possibilities for
variations in sound production are enormous
and complex. Everything from atmospheric
conditions to seating arrangements plays a
part. You yourself are never the same kind
of sound receptor twice in a row. By this I
do not refer to accumulated ear wax or the
hanging of your hair over your ears. [ am
concerned with mood, general temperament.
the baffling factor of sound memory, and
even the predisposition to anticipate your
“tvpe of hearing.”

Now apply this to the pop situation. \WWe
pointed out last month that your entire
range of pop listening is artificial. Every-
where and anywhere a sound system is in-
volved. Now the individual problem is a
totally indirect one. How do you want to
hear pop music reproduced? With the ex-
ception of jazz, you might as well make
your basic criterion recorded pops, for the
obvious reason already indicated. Popular
music is electronic music under all condi-
tions and all settings. Should it all be re-
corded the same way or are there certain
possible variations?

This is the meaning of the above used
phrase “an artificiality within an artificial-
ity.” For example, Decca has recently re-
leased two singles on which Artie Shaw
and his Grammercy Five as well as full
band perform rather dully and poorly. A
local disc jockey premiered them in this
town and made some rather impertinent
concluding remarks about these tiresome
discs. His theory was that Decca had gone
Hi-Fi and this sophisticated and high-class
switchover has ruined what would have
been something terrific under the previous
hoi-polloi conditions. He squirmed around
the Hi-Fi business for a while, admitting a
sentimental fondness for clothes closet tech-
niques characteristic of the past. But . . .
the crux of the matter and the important
point came after stumbling around the meta-
physics of Hi-Fi for a while. Genius disc
jockey maintained that Hi-Fi made the or-
chestra sound “like it really should have
on accounta it make instruments sound like
they really should, seecee!” Soup-can tech-
nique, however, gave the orchestra a nice
warm sound . . . rich, firm. and fully
plucked. Dear friends . . . this one was
quite serious and is merely reiterating a
general point of view. Is he wrong? Nol
Not in the least. Within the increased range
of possibilities, he has made his decision.
Every grown boy and girl must also make
a decision as to how they want to hear
music. \Where does the engineer come in?
In the final analysis, e does not and should

.%' |.0NDON GR:\H\()!‘HO.\'E Core RATHON E—:'j

I8 98 wWEST 22° STRECY NCw YORK IO N ¥

“We have been a bit disturbed by the transitory, stop-gap state of
microgroove reproducing equipment,—and it was a pleasant surprise
indeed, to see your new Audax Polyphase,—a single magnetic unit—
able to play standard or microgroove, with equal facility and superb
quality.

“It was also most illuminating to see your carefully designed pick-up
provide such fine tracking,—an essential with microgroove records.”

we Say. e o Scores of other delighted lis-

teners, including the most
critical skeptics, are saying equally nice things about POLY-
PHASE. Not since the advent of the Electric Pick-up in 1926
has there been such astonished praise and acceptance of a new
reproducer. This single magnetic pick-up does everything—
and costs less than ordinary magnetic pick-ups.

but... /; 1|

YOU BE THE JUDGE s Y size
... DECIDE FOR YOURSELF -

Polyphase head for any arm

® Response: 30 to 10,000 c.p.s.

® Point-pressure 6-8 grams

© Sapphire Styli {(or diamond) replace-
able individually as simply as you
replaced steel needles

Output about 25 m.v.

High or low impedance

Low needle talk

Ear-Quality Par excellence

Special arms highly sensitized through
compass pivoted design.

POLYPHASE HEAD

for any am
turn RIGHT

{or 3313 and 45 rpm

turn LEFT
for 78 1pm

There is an Audax for every purpose—record-changers, studios, etc.
Writ2 for editorial reprint for Polyphase principles

AUDAK COMPANY

500 Fifth Avenue New York, 18

“Creators of Fine Electro-acoustical Apparatus since 19157
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A MINIATURE CARTRIDGE

~ Wth
&Wa@ SMOOTH RESPONSE

ASTATIC'S NEW “‘C” SERIES CRYSTAL CARTRIDGES

Model ACD

Model AC Turnover Type

® The tiny new Astatic "AC" Series Crystal Cartridges have a mechani-
cal drive system with a new low in inertia. It's the primary source of a
new degree of smoothness of response. You will also note new tracking
excellence and low needle talk. Overall excellence of frequency re-
sponse is particularly superior in the high frequencies. If you have not
already done so, by all means check the perfection of sound reproduc-
tion which these advanced little cartridges are capable of delivering.

}}C Series Cartridges weigh approximately five grams and are about
5/16" thick x 1/2" high x 1-1/2" long, not including pins. They are
available in double needle turnover or single needle models, the latter
in choice of three-mil stylus tip for 78 RPM, one-mil for 33-1/3 or 45, or
with speciq} Astatic All-Groove tip for all record types. Astatic’s exclu-
sive Type "C" Taper-Lock Needle, easily changeable without tools, is
used throughout. Housings are of
molded Bakelite, with metal mount-
ing brackets (fit standard 1/2"
mounting centers), needle guards. ([ 4
Write for complete specilications.

ORPORATION

CONNEAUT,

008 Camatssn AMIAIL IO 10

oNIO

10 Owtas0

Astatic Crystal Devices manufactured
under Brush Development Co. paténts

Heatlhbe
TEST EQ“IPME“_!T

TELEVISION | = &' "¢
GENERATOR |\ = » i =
KIT e 1@y

\ Rearibr 5
" 4OsCILLOSCOPE  KIT $39

beaatifal !
neered quality service Instruments
supplied unassembled. The builder
not only saves the assembly labor
cost but learna & grer: deal about
the construction and features of the
fnstrument. This knowledye aids
materially in the use and mainte-
nance of the equipment. Heathkits
are ldea) for and used by leading
universitics and schools throughout
the Upited States. Each kit is com.
plete with cabinet, 110V 80 cycle
transformer (except Handi-Tester),
all tubes, colls asaembled and cali-
bruted, panelulready printed, chassis
il punched, formed and plated,
every part supplied. Each kit is pro-

Featkber
BATTERY
ELIMINATOR

|| Feathir
SIGNAL
. TRACER KIT °

. ELECTRONIC
SWITCH KIT

vided with detailed instruetion man-
ual for ussembly and use. Heathhits
provide the perfect solution to the
problem of affording complete serv.
jce equipment ob & limited budget. =
Wrlte for complete eatalog, -

CONDENSER
CHECKER KIT

.
\-‘\‘-\‘.' .

‘Feathke
§ VACUUM TUBE
9 VOLTMETER KIT

52450

IMPEDANCE
\\BRIDGE SET

R.F.SIGNAL

EXPORT DIPARTMENT
3 EAST 40n STRERT
N

HEATH COMPA
BENTON HARBOR, 10
MICHIGAN.

. NEW WFeacibit s
' HANDITESTER
KT
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not. His function is to record as he is told
to record.

And here is the only tangible and realis-
tic criterion we have for making final judg-
ment. Is the final product exactly what was
intendedr We may vigorously and violently
disagree with what was intended, but must
admit that this is ultimately an individual.
non-objective situation. Where the engineer
determines the intention of a given record-
ing, he is fully responsible. In most cases
he doesn’t. Therefore we attack or approve
of the taste and discernment of the indi
vidual or individuals who have determined
how a recording of a given work should
sound. Who is to determine which approach

|is right and which is wrong? The only
available test at the moment is the eternal
dollar. Actually that isn’t even a test, be-
| cause the publicity drums and the local disc
monster can cven convince the most tone
deaf rodent in the area of choice.

Therefore, the function of the record critic
(and every buyer of records must be to some

| extent a record critic) is to determine as
closely as possible what his ‘‘personal taste”
is and then recognize that it has no more
validity than anyone else’s. His second, and
probably most important, function is to in-
dicate whether the individual recording rep-
resents a faithful and adequate job ift‘terms
of what has heen ordered for the specific
recording. I have purposely avoided men-
tioning the ultimately major factor . the
musical question. This can be taken care of
some other time (and prepare for a seething
attack on the musical qualities of present
day pop music). Next month an analysis
of adequate and inadequate, efficient and in-
efficient pop recording techniques.

LATEST RELEASES:

In order to justify what appears above
and to make it contemporaneous with the
every day problems of today, this section
of the column this month will be concerned
with two recent releases, both of which are
good examples of theory applied. A pre-
liminary statement is necessary. One of the
recordings to be reviewed will go unnamed
(in this comection) for purely personal
reasons. Though 1 would risk friendship,
my life, my future, and my income for the
sake of truth, etc., there is no sense making
my life uncomfortable for the next few
months. The recording was made by a
friend, and what happened is not his fault.
Sometime within the next few months I
will re-review it, without pointing out that
it was referred to here. Meanwhile. if you
happen to guess correctly, ['m not responsi-
ble. 1 will not even mention the name or
the record company or the type of recording
(LP or otherwise) for fear that the hawk-
eved readers of A& will spot the culprit too
| easily.

Mystery Recording No. 1
1

Foolish and Inadequate Inc.

This baby is an orchestral recording
which is entirely too unhappy and really
shouldn’t have been. The music is good and
the instrumentalists were the best available
(on the level). I was present at the record-
ing session and therefore can practice what
I preach in this case. There were about
forty men involved and a fair-to-middling
soloist. The studio was one of the best. We
liked the sounds we heard during rehearsal,
and to all intents and purposes the finished
product should have been one of the best,
on a par with the engineering talent availa-
ble for this session.

But . extraordinary things began hap-
pening. The soloist was separated from the
orchestra and given his own mike. This
seemed logical because the first test indi-
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cated some weakness and a rather bad bal-
ance. It was then decided that the horns
should be given their own mike, the wood-
winds their own mike, the percussion sec-
tion their own mike, the brass their own
mike, and so on, ad-infinitum, For a mo-
ment it seemer that spring was here and
mikes were popping out of the ground like
fresh June radishes. Now there were al-
most as many mikes as instrumentalists and
as many engineers chasing around for
more mikes as would be required for a
dozen recordings.

Ten more tests altogether, each one re-
sulting in this or that change in mike place-
ment. and so on. Final test playback sounded
all right, so it was passed. Your ecager
critic was rather confused by all this, since
it occurred to him that the final playback,
using a whole army of mikes, had resulted
in no improvement whatsoever. Came a day
several weeks ago and a chance to hear the
final product via a review copy. Sheer mid-
summer madness. The orchestra was cut
way down, the soloist built up to the point
where his booming rich sounds had all the
delicacy of an intoxicated foghorn. What
happened to the pressing itself is rather in-
teresting. Crummy surface, poor tracking,
interesting off-center pressing effects, etc.

A crime . . . a vicious, nasty crime. Good
music, good performance, and even good
original intentions d /a how the date should
be recorded. But bad, bad, bad engineering.
The utilization of multiple mikes had only
resulted in a cutting down on the mikes
covering the orchestra section and a con-
comitant building up of the soloists’ mike.
This is no tine to go into the advantages
of single versus multiple mike set-ups. but
if there is any rationale to multiple nike
usage, here is a perfect case of its disad-
vantages. The ineptitude of the engineering
staff on this occasion is patently obvious,
(although the producer or musical director
usually determines the number of micro-
phones). I can guarantee that the final
product is definitely not what was intended.

Therefore, I have no choice hut to knock
this baby and knock it hard. Despite the fact
that it is musically interesting and was well
performed “live,” the final product is not
acceptable. As promised, this baby will be
reviewed under its real, true to life name,
sometime within the next few months. Draw
your own conclusions then.

Creole Love Call Columbia 1-369

Duke Ellington and Orch. Vocal by
Kay Davis

This is a houey, a joy, a problem. We
have been unhappy and insecure about El-
lington’s recent history. There is something
tired and commercially flip about the stuff
that’s come out during the last five years.
This is musically so-so. Its only interest
lies in the instrumental use of the vocal,
which is moaned in a pretty falsetto by one
Kay Davis.

But what a rip-roaring recording. Before
we go all out for it, may we point out that
it is a Columbia 7-inch LP. There has been
a controversy raging about these babies,
and rightly so. The first group of releases
on the 7-inchers were pretty punk. This
is a tremendous recording. Made in a large,
live studio, it is almost frighteningly live.
Why hold back . it is one of the great-
est technical jobs of pop recording that
these tired old ears have ever heard. For-
tunately, and wisely, it is a short record.
The danger zone is barely entered so that
it 1s good till the last drop.

But . . . one problem. This baby is over
recorded. It sounds perfectly magnificient
so long as good magnetic pick-up is avail-
able. With crystal . . . the usual over-re-

MICROPHONES PROVED* TO BE THE

rne-quauty=ECONOMICAL answer 1o

MANY MICROPHONE PROBLEMS

=

MODEL 510
[ -

MODEL 520

MODEL 520SL
List Price $32.50

CONTROLLED RELUCTANCE CARTRIDGE —
Available for service installation. Ideal for
replacement of crystal cartridges in Shure
cases of Models 707A and 708 Series. Can
also be used in most semi-directional micro-
phones where space permits. Supplied with
rubber mounting ring.

*Specific information provided

on request.

The “HERCULES" — Here is a revolutionary new
microphone unit that provides the ruggedness,
the clear reproduction, and the high output long
needed for gublic Address, Communications, Re-
cording at an amazingly low price!

List Price $12.95

The “GREEN BULLET' — Specially designed to pro-
vide quality music and speech reproduction at
moderate cost. A streamlined unit that lends itself
to fine-quality, low-cost installations where dura-
bility is an important factor. Features high out-
put, good response, high impedance without the
need of a transformer.

List Price $16.50

The “RANGER" — Recommended for those appli-
cations where long lines are used and a rugged
hand-held microphone is needed. Ideal for outdoor
public address, mobile communications, hams,
audience participation shows, etc. Designed for
clear, crisp natural-voice response of high intelli-
gibility. Has heavy-duty switch for push-to-talk
operation.

List Price $25.00

The “DISPATCHER"—Complete
unit, includes Model 520 Micro-
ghone, A88A Grip-To-Talk
Slide-To-Lock Switch, and
S36A Desk Stand. De-
signed to handle the most o~
severe field requirements s ’
of paging and dispatching
systems. Ideal for police,
railroad, taxicab, air-
port, bus, truck and all
emergency communica-
tions work.

List Price $9.00

Patented by Shure Brothers, Inc.

SHURE BROTHERS, Inc.

225 West Huron Street, Chicago 10, 1ll. o
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you want flat response

from 20 cycles to 20 ke

it
at

21 watts with 2% distortion
or

20 watts with 1% distortion

or

19 watts with 4% distortion

use audio pacific amplifiers, and enjoy
the feeling of clean power at both ends

6110 Santa Monica Blvd. Hollywood 38, Calif.

avdio pacific co

IN ORDER TO FIND IT-
WHY NOT BIND IT?

Your reference library of AUDIO ENGINEER-
ING can be up-to-the-minute by keeping your
copies in an AUDIO Binder.

APPEARANCE . . . Your den, workshop . . . or wherever you do your experi
mentation can be kept in ‘“‘apple-pie”’ order when all your copies of
AUDIO ENGINEERING are within easy reach. The deep, blue cover
will harmznize with any color scheme and . . . in addition, the backbone
will be gold-stamped with AUDIO ENGINEERING and any year you
specify.

CONVENIENCE . . . No more wondering what happened to last month’s issue

. or the month before . . . Just reach for your Binder and no time is
lost finding the information you need . . . AT ONCE.

WORKMANSHIP . . . DuPont Fabricord . .
backbone with bound-in metal support . . .
magazines securely in position.

. stainproof and washable rigid
center channel to keep

COST . . . For only $2.50 you can have this handsome binder for your ready
reference.™
#{Foreign orders add 50¢ per binder)

Audio Engineering
342 Madison Ave., New York 17, N. Y.

Enclosed find $ . ....... .. ... ... ...... for marew pa beer . Binders
L R N (SR ST T W [T W L T TS apra L ——— p—p—y
ADATESS St @ s @ 56 @ Gbm | I | b m [ MG D heae o [ 7 I Wb Bl B B
City, cost « e h s we B v o Gvnn B x A1 Zone . . State

Year Wanted [J 1947 [ 1948 [J 1949 [ 1950.
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cordedosis. Heavy blasting, distortion, etc.
This gives rise to the old controversy as to
whether records should be made to sound
magnificient on magnetics alone or should
sound good under any or all standard con-
ditions in other words, the over-re-
corded disc problem. But leave this for some
other time. What is important here is that
the engineers got exactly what they were
told to get onto this little baby. I heartily
recommend it as a demonstration piece.

You of All People Columbia 1-369

Duke Ellington and Orch. Vocal by
Al Hibbler

This is the other side of the little gem
above. It has all the magnificence of its other
face but should be dealt with in terms of
its utter banality. This is poor, poor Elling-
ton. As a standard pop, it might get by.
But as the production of the agile and in-
ventive Mr. Ellington, it is tired, banal,
meaningless guff. Even the orchestra, mag-
nificently revealed by the quality of this
recording, sounds tired. And sounding tired
in a live recording of this sort is a hard job.

Pot Luck:

Just a word about our enthusiastic out-
burst fast month on the jazz revival pitch. I
was cautious and fortunately so. I mentioned
that the big push by Jimmy Dorsey et al
might be an extreme manifestation of the
music business to stir up some excitement
on the novelty level. The possibility is a
reality. The big bozos are no more inter-
ested m reviving jazz legitimately than . . .
ho hum, The usual business. The switch is
already occurring. Someone has recently
whispered into these pearly ears that the
newest thing will be a revival of gypsy
music with vocals and +4-4 beat, no less.
Gad, are we in a rut!

MAGNETIC RECORDING

[from page 20]

noise ratio, for which no term has as yet
been coined, concerns the ratio of the
maximum signal to the noise-behind-the
signal, the noise being a function of the
signal strength. This latter tvpe of
noise (often termed modulation noise),
while readily visible on an oscilloscope
screen as a crest-distorted wave when
a pure sine signal is recorded, is less
easily measured, although sharply tuned
band rejection filters have been employed
for the purpose.®*

Noise in magnetic recording may be
due to one or a number of the following
factors:

1. Non-uniformity in the ferric oxide
dispersion of the magnetic layer on the
film. This type of noise is usually
spoken of as the “ground-noise” of the
magnetic medium.

2. Incomplete erasure of a previous sig-
nal on the film.

3. Unsymmetrical
current.

4. D.c. magnetization of head, guide-
roller, spool, etc. Anyone experienced
with magnetic recording operations
knows that considerable effort must

wave shape of bias

38, J. Begun, “Magnetic Recording,” New
York: Murray Hill Books, Inc., 1949; p.
214.

+S. J. Begun, “Measuring Procedures for
Magnetic Recording.” Aupio ENGINEER-
ING, April, 1949, p. 19.
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sometimes be exerted to produce quiet
recordings. The writer’s tools—screw-
driver, pliers, even the shears for
cutting the magnetic film—are made
of non-magnetic 18-8 stainless steel,
It is also a good policy to demagnetize
recorder parts irequemly with a de-
magnetizing coil which may be ener-
gized directly from the common 110 v.
50 or 60 cps current supply.
“Print-through” or ‘“echo” cffect,
when magnetization on one part of the
film on a roll is transicrred to an
adjacent layer. This effect is more
pronounced in the presence of a strong
alternating field and at high tempera-
tures.

6. Clicks and pops duc to improper splic-
ing.

7. Modulation noise. This type of noise
is a function of the signal strength

8. Variations in contact between medium
and heads.

9. Variations in cross-section of sound-
track, scratches, ctc.

10. The presence of foreign particles in
the head gaps.

APPENDIX |

It is sometimes desired to know what the
diameter of a roll of film or tape will be
when a certain length of film is wound on
a core of a given diameter. Conversely, one
may wish to know how many feet of film
a roll contains when its diameter and the
core diameter are known. The formulac are:

., H
D=t \[(d,,;) =
[(D-t)*~ (d-t)*]n
4t

where D = diameter of roll of film, inches

t = thickness of film, inches
d = diameter of core, inches
! = length of film, inches

For instance, when 400 feet of .006’ thick
film are wound on a 2” core, the diameter
of the roll will be

D= 006+ \/(2_'006 4% 006X 400 X 12
314
6.37 inches

FLETCHER-MUNSON

[from page 23]

of 1000 ohms and comparing each step
until the most pleasing effect was ob-
tained. When the optimum setting was
established it was not changed again.
Even at low listening levels the bass in
symphonic music was still quite full, and
at all levels the bass was realistic. This
effect was obtained without the loss of
highs. Speech remained sharp, rich, and
natural; muscial instruments did not
lose timbre.

These tests confirmed that compensa-
tion for the Fletcher-Munson effect is
a necessity for realistic home listening,
and that such compensation should be
flexible and rather large in amount.

“ A Rv EY presents

HR-15 AMPLIFIER KIT

The wondrous Williamson amplifier circuit .. . now avaiable for the first time with
the Original PARTRIDGE transformer built ta William:aa's specifications. Order
this kit at once, build it in 3 hours or less and enjoy sdund like you never heard
before. The HR-15 is a 2-chassis power amplifier for use with tuners or other front
nds having own volume and tone controfs. All triodes, American tubes, 2-6SN7's,
2.807's or 6BG6's in p.p. output, 5U4G rectifier. Frequency response + .5 db,
10-100,000 cyctes. 5 db rise at 2 cycles, 2 db rise at 250,000 cycles. Harmonic
distortion .025% at 10 wetts at 400 cycles. [ntermodulction distortian at 10 watts
output less than %4 % using frequencies of 60 and 2090 cycles. Phase shift 20°,
+ 10°, 20-20,000 cycles. Quiput impedances 1.7, 6.3, 15.3, 27, 42.5, 61, 83,
109 ohms. Damping factor 50. Absolute gain 70.8 db. 20 db of feedback around
4 stages and the output transformer.

Kit is complete with tubes, punched chassis, prewire 1 resistor board, sockets,
genuine Partridge output transformer, and all necessary parts, 7£.00 net.

E-V SLIM, TRIM DYNAMIC MIKE FOR TV

New Electro-Voice ultra-wide range, high
fidelity dynamic mike with Acoustalloy dia-
phragm. Slim...only 17" diameter, 113"
long with swivel, 8%" without swivel. Trim
..aluminum case finished in Alumilite Dark
baked enamel with chrome trim, optional.
Polished fluted aluminum head. Dynamic...
with Alnico V and Armco magnetic iron
magnetic circuit. Omnidirectional, becoming
directional at higher frequencies. Frequency
Response: 40-15,000 cycles + 2.5 db. Out-
put level 53 db below 6 mw. For use on
stand, hand or boom, blends readily with
surroundings and can be concealed in
props. Swivel is removable.

E-V model 655. List Price $200......... vesevs.e... Net $120.00
E-V model 655A. Similar but with pop-proof grille head.

Stops wind and breath blasts. .......... Net $120.00

MAGNECORD MULTI-CHANNEL MIXERS

Two new low-level multi-channel mixers for lhe PT6-J Magnecord Series. Permit
simultaneous mixing of 3 or 4 mikes with the PY6-) amplifier in place of its
single mike input,
PT6-1M3—3-Channel Mixer Box
PT6-1M4—4-Channel Mixer Box. .

MAGNECORD SERIES &
RECORDERS AND AMPLIFIERS

PT6-JA Recorder and Amplifier... the
only combination on the market today
that offers such high professional quality at such a dcw price. Includes PT6-A
Recorder pilus Amplifier with low impedance microphote and bridging inputs,
10-watt audio amplifier with monitor, speaker and jazk for external speaker,
600 ohms balanced line output terminal.

PT6-JA—Magnecord combination ............ ...... ... .$499.50
With high speed forward for cueing..................... 515.50
PT6-A—Recorder ...........coiuiiiiiiir s .. 278.00
PT6-AH—Recorder with high speed forward for cueing....... 294.00
PT6-J—Amplifier ..........coivtiiiiiiiiiiienninnn., 221.50

WESTERN ELECTRIC SPEAKERS

Here’s another good buy from Harvey’s. Genuine Wastern Electric speakers
at a new low price, every one brand new in factory sealed cartons. These
are the genuine article from our regular stock.

12" — 728-B.....%$41.90 8" —755-A......%$20.60

Telephone: LUxemburg 2-1500
:.—4)1,(‘ = — ? 15 NOTE: At
ANl i '? . 5\ ptites are
In stock 1 I gl 1 Net, F.O.8.
for J . i N.Y.C. and
immediate are 1ubject
dellvery. o) to change
without

ADIOCOMPANYA "lg

103 West 43rd St., New York 18, N YE
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How to Get the Most
Out of LP Records

LP recordings must be cut at a lower "level”
. than standard records because of the vastly
greater number of lines cut on a disc. There-
fore, itis essential that the reproducing equip~
ment used on LP's be of exceptionally high
efficiency.

To you who are planning a new reproducing
system or are about to improve your present
one, Sun Radio's Audio Department can re-
commend Pickering LP cartridgesand assoc-
fated equipment. Their qualityand engineering
is the finest, They cando the job to your com-
plete satisfaction--providing you with repro-
ductive fidelity never before attainable,

You can order these items from us by mail.
Or, better yet, come in if youcan and see them
demonstrated in our famous Sound Studio.
Here they are . .,

PICKERING CARTRIDGES

Available with either dia-
mond or sapphire stylus,
Extraordinary low record
wear. Minimum of harmon-
_ic and intermodulationfre-
quency distortion.

S-140S (Sapphire) . . .
D-140S (Diamond). . .

$15
$36

PICKERING PICKUP ARM Model 190
Only arm ever designed for optimum
performance on both standard and mi-
crogroove records. Statically balanced
to assure proper tracking withless ver-
tical force, yet eliminating tendency to
skip when jarred . . . ... ... $2

RECORD COMPENSATOR
Compensates through 6 set-
tings providing equalization
for different recording
characteristics . . . $9.90

PICKERING PREAMPLIFIER Model 130H

Advanced design providing equalization of
bass response and necessary galn for high-
quality magnetic pickups. Less tubes, $18.75
Kit of Tubes $ 2.57

On mailorders, send full amount or 25% with
COD's. Studio open weekdays 9-6, Saturdays
9-4:30, Send for 68-page Audio Catalog.

& ELECTRONICS CO. INC.

122-D DUANE ST. * NEW YORK 7, N.Y.

2 Blocks North of Chombers §
BAmciay 7-1840 J

NEW PRODUCTS

® Continuous Loop Device. For those
applications which require the repetition
of a segment of program material re-
corded on magnetic tape, the new Magne-
cord PT6-EL Continuous Loop Panel per-

mits the playing of endless loops ranging

in playing time from 2 seconds to 15
minutes. The PT6-EL will hold up to 600
feet of standard tape, and can be rack-
mounted, or is available as a portable
unit. The tape feeds onto the outside of a
stationary storage reel, winds inside, and
then feeds out the center ‘o the normal
tape path of the recorder.

The PT6-EL is finished in a gray ham-
merloid tone which natches exlsting
Magnecord equipment.
® 8-Watt Amplifler. A new, low-power

| anmplifier which provides a quality signal

for inexpensive home installations is just
announced by The Minnesota Electronics
Corp., 97 E. Fifth St, St. Paul 1, Minn.
The Goodell “50" has continuously vari-

| able bass and trehle tone controls, and is

| designed

for use with a plug-in pre-
amplitier for reproduction from magnetic
pickups. The amplifier employs two 6L6's

SONAR HIGH FIDELITY
RECORDING EQUIPMENT

MODEL T-10->

Net .

Write for descrip-
tive literature now

with stabilized degenerative feedback, and
offers output impedances of 4, 8, 20, 250,
and 500 ohms. An input selector switch
permits choice of source signals from
radio and phonograph, positions being
provided for both standard and LP rec-
ords, with built-in equalization. Qutput
power is 8 watts at 2 per cent harmonic
distortion.

The new “50” rounds out the Goodell
line which also includes the NSA-20 rated
at 10 watts, and the AB-3 and ATB-3
rated at 16 watts. Further information
may be obtained from the manufacturer.
@ RBreath Blast Fliter. Undesired “pops”
due to breath blasts and wind noise en-
countered in outside pickups is effectively
eliminated by the use of the new Electro-
Voice Model 335 Blast Filter, designed to

be used with E-V 630, 635, and 650 mov-
ing-coil microphones. The grille of the
filter is curved to give optimum filter ac-
tion without affecting the normal fre-
quency response of the microphones with
which it is used, and aids broadcasters
and public-address operators in both
studio and field pickups. For full details,
write for Bulletin 86, avaijlable from
Electro-Voice, Inc.,, Buchanan, Mich.

® Nevw Tape Recorder. Featurlng opera -
tional and performance qualities found
only in the most expensive studio equip-
ment, the new Berlant Concertone llne of
magnetic tape recorders is avaflable at a
price formerly asked for popular home-
type equipment. The unit is available as

$395.000
€« MODEL RPA
$45.00

See them at aNl
teading dealers

RADIO CORPORATJION

Gentral Offices & Factory: 59 MYRTLE AVE., B'KLYN ILNY.
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a basic model which consists of a cast
aluminum chassis 14”7 by 22” which car-
ries the tape mechanism and the dual-
track heads. The amplifiers and the power
supply are contained on a separate shock-
mounted chassis. The addition of a cus-
tom case converts the recorder to a com-
plete portable unit, and a console cabinet
—as shown—malkes a complete unit suit-
able for studio use. Complete information
can be obtained from Berlant Associates,
9215 Venice Blvd., Los Angeles 34, Calif.
® Guarrard Changer. A coinpletely auto-
matic three-speed record changer, the
Garrard “Triumph” model RC-80, was
recently shown at the IRE Show in New
York. This model is unique in its use of
interchangeahble spindles -one of the
standard type for 78's and LP's, and a
wide center-drop spindle for the 45's. It
is designed to accominodate most con-
ventional types of pickups. and the tone

arm is jewel mounted and provides true
tangent tracking. Speed is remarkably
free from effect of line voltage variations,
loading, or whether first turned on or
operated continuously. The turntable is
heavily weighted to give tlywheel action.
For further Information, write to Garrard
Sales Corporation, 164 Duane St, New
York 13. N. Y.

® Monocoil Wire Shieldlng. A new type
of shielding which is especially desirable
in chassis construction has been an-
nounced by Kupfrian Manufacturing Co.,
245 Prospect Ave., Binghamton, N. Y.
This material consists of a helically-
wound, flat-wire shleld, which may be

used with any type of conductor desired.
For applications requiring insulation
over the shield. a vinyl cover has been
added, making a flexible lead which may
be had in various colors for coding. The
shielding may be had in tinned brass,
tinned steel, and a special bronze variety
which has the advantages of the strength
of brass with the lower cost of copper.
Complete information may be had from
the manufacturer.

® Stylus Resharpener. Said to repair
all types of jewel or metallic cutting styli,
a new sharpener is now available for use
by recording studios and radio stations
which do their own recording. This device
actually cleans the tiny facets of the
stylus and completely removes all traces
of aluminum from the tip, thus elimi-

another new

1000 Cycle Cross-Over Lo-Distortion
Two-Way Speaker System

nating hisses, squeals. and other unde-
sirable noises occasioned by cutting too
deeply. This device is the first product
of Strandberg Recording Company, 705
\Woodland Dr., Greensboro, N. C.

® High-Voltage Connectors. A line of
six models of connectors designed for use
with pre-amplifiers operating at mod-
erately high voltages has been announced
by the Atomic Instrument Co., 160
Charles St., Boston, Mass., These multi-
circuit connectors have an insert body
molded from melamine for high dielectric
strength, and are keyed to provide posi-
tive polarization. Also available for use
with these connectors is a special six-
conductor cable consisting of three sep-
arately shielded leads, a coaxial cable,
and two unshielded leads. This cable is

ol

High Frequency Horn
137—2-1b. Alnico V Woofer

Hand-Rubbed Mahogany
Furniture

only $129%

complete

Because of new and improved pro-
duction methods, we are now able
to bring you this high quality, lo-
distortion, two-way loudspcaker
system at almost half the pricce of
other systems in the high quality
ficld. Make an AB test and learn
this truth.

Bass reflex boom is eliminated by
use of tube vent porting. The
usual mid-high peak *platcaus”
that masks the highs, common to
most HF drivers, has been reduced
so that impedance and sound
curves arc unusually flat. The Holl
Special Plastic Process of me-
chanically damping cone compli-

CABINET 5

el ” ance improves edge damping and
Size: 331" h, 24 A h

w " d. reduces distortion caused by cone
Finish: Medium or break-up.

Light Mahogany.
Construction: 1

plywood used

throughout, in-

terior” heavily SPECIFICATIONS

padded. Bass re- .

putor ey 16-0hm-20 watt: FREQUENCY RE-

ube ven

method.

SPONSE.:
15,000 c.ps. plus:
LAR HF horn with Alnico V Driver:
1,000 c.ps. cross-over, air core wind-
ings: 15-inch, 2-1b, Alnico V lo-reso-
nant Woofer: No pad required on HF
section due to perfect match with
woofer section.

45 cycle fundamental to
MULTICELLU-

Sce and hear the Holl Speakers at your nearest distributor
or write for further details.

See vou at_the Parts Dis-

tributors  Show.  Stevens
:g)oml, Chicago, May 22-25,
50,
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| MERTT!

MERIT '

TRANSFORMERS

Lead Again '

for Sound Equipment! '
with

NEW OUTDOOR TYPE

Universal Line Transformers.
(ine Impedances to voice coll.
bracket.

Designed specifically for maximum service in the
outdoor sound field.

To counle various
Universai mounting

Features: Universal mounting (may be holted or
clamped to speaker bracket); Weather-sealed at
moderate cost to withstand outdoor conditions;

Encased in one plece drawn maeta) ¢an; Potted to
resist moisture abserption; Terminal board mounted
insice can.

Mounting JO

234 x 3V

Dimeénsions

|

Mig. Center Case ‘
H w D |
1

Jo

4v4 4-7/16 3-9/16

TvpE LISt OHMS IMPEDANCE
NO. PRICE PRIMARY SEC. WATTS
A.4040 $ 875 250-500-1000-1500.2000 a5.16 &
A.a041 975 250.500.10 00 a-8.16 12
A-4042 1375 250-500-1000-1500. 200C 4806 25
A-3043 75 45-50 48 2
|
HEAVY DUTY OUTPUT TRANSFORMERS
#Hogh Levet Tuie 10 Couple Line #o Speaker
Sec. tmpedances 4-8.15-250.500 Ohw
OPEN MOUNTING D
TP LSt TuBE PRI PRI.MA  MAX
NO. PRICE IMPEDANCE PER SIDE WATTS
A-313) S50 PP.Pu 6LE PP BOT 3300 240 55
A-3131 1.00 PPGLE. 6Y6, PP2AI.
6A3. 684, 45, PPGNT. 5000 c.t 80 30
a5
A-3128 800 PPVS. GF6 8000 ¢ ¢ S0 e
SEALED. IN MOUNTING H
A-4033 1650 PP Pac 616, PP BOT 3300 et 210 58
A4030 1300 PPELE 6600 c.r. 80 34
A9028 1200 PPEVE. 666 8000 ¢t 50 14

Weatheprooted. potted for ourdoor uie a1 100% over Hivt prica.

For
other transformers see
, the complete MERIT
tine in Sam's Red
Book or ask for New
' MERIT Catalog No.
4911

information on

EQUIP WITH MERIT OUTDOOR TYPE
TRANSFORMERS TODAY

G5 IBe

WARKED TRANSFORMER )
TarenanSh RANSFORMER CORP

double shielded over-all, and jacketed

with .060" neoprene, with an over-all di- |

ameter of approximately one-half inch.
Detailed specifications may be had from
the manufacturer.

® Power NSupplies. A wide variety of
regulated power supplies is available
from Furst Electronics, 12 S. Jefferson
St., Chicago 6, 111, with output voltages
ranging from 50 to 1000 volts at current
drains from 0 to 500 ma. The unit shown
is a 6§500-watt model,

but others are |

stocked with ranges from 1.5 to 150 watts. |

Source impedances range from approxi-
mately 2.5 to 15 ohms in most models, and

ripple voltage is below 20 mv in all
models. A brochure describing nine
models is available on request to the

manufacturer.

® Hermetically Sealed Terminals. Meet-
ing all classes of JAN-T-27 specifications,
the terminals shown consist of a trifluoro-
chloroethylene thermoplastic resin body,
with the terminals molded in. Operating
potentials at sea level reach 3000 volts

peak, and current rating is 15 amps.
These terminals are made in both stand-
ard and special designs with three to
nine leads. Inquiries are invited by the
manufacturer, Molding Corp., of America,
58 Weybhossett St., Providence, IR. 1.

® FM Modulation Monitor. Measure-
ment of frequency departure of FM
emergency services transmitters is sim-
plified by use of the new Model MD-25
AModulation Monitor, just announced by
Browning Lahoratories, Inc.,, Winchester
Mass. This instrument is designed for the
ranges from 30 to 50 mc, 72 to 76 me. and
152 to 162 mc in four bands, and makes
it possible for one unit to be used in
checking transmitters on widely sep-
arated frequencies or on gifferent bands,
Both coarse and fine tuning controls are

PROFESSIONAL
DIRECTORY

C. J. LeBeL

AUDIO CONSULTANT

Sound Recording e Instrumentation

370 RIVERSIDE DRIVE
NEW YORK 25, N. Y.

Custom-Built Equipment

U. S. Recording Co.

1121 Vermont Ave., Washington 5, D. C.

STerling 3626

Consultation @ Decsign @ Fabrication

Audio Facilities Corporation

608 Fifth Avenue

New York 20, N. Y.

HERMAN LEWIS GORDON

Registered Patent Attorney

Patent Investigations and Opinions
100 Normandy Drive
Silver Spring, Md.
SHepherd 2433

Warner Bullding
Washington ¢, D. C.
NAtional 2497

Albert E. Hayes, Jr.
CONSULTING RADIO PHYSICIST

8 East Sampson St.  Bay Park, L.I., N.Y.

RATES FOR

PROFESSIONAL CARDS

IN THIS DIRECTORY
o
$10 Per Month,

Orders Are Accepted
for 12 Insertions Only
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provided, enabling the engineer to make
precise adjustments of the instrument to
match the carrier frequency. Upward or
downward swings up to 20 kc can be
measured with an accuracy of better than
one ke, using an easily read 4-in. meter.
permits

The audio output use of the

monitor for aural or visual checks, using
a loudspeaker or an oscilloscope. The
sensitivity of the instrument is sutliciently
high that less than one mv is required
on the antenna terminals for complete
measurement. Complete information may
be had from the manufacturer.

® Continuous Playback Machine, Where
it is necessary to provide a continuous
program of high-quality music or voice,
the newly announced Ampex Model 450
will serve as a compact, reliable unit.
This mode! is designed to use a twin-
track magnetic tape of one-hour dura-
tion in each direction. and the use of
Ampex heads ensures the highest quality
from this type of program material. After
playing for one hour, the machine auto-
matically reverses by means of a special

thyratron circuit, and the second track
is played in the other direction, using a
separate playback head. It may be pre-
set to play for two hours and stop, or it
will play continuously, as desired. The
tape speed is 7% in./sec., and frequency
response is within + 2 db from 50 to 10,000
cps, 3 db from 30 to 12,000 cps, with less
than one per cent harmonic distortion at
an output level of *17 dbm. Complete in-
formation on the Model 450 may Dbe ob-
tained by writing Ampex Electric Corp.,
San Carlos, Calif.

® Tweeter Adupter. Designed for con-
verting a dual speaker to a three-way
system, or for making a full two-way
speaker from a conventional driver, the
new Stephens Hy-Son Model 107 Super-
High-Frequency Reproducer system cov-
ers the range from 3500 to 20,000 cps.
This unit is only 7 in. deep over all, and
{s sold complete with dividing network.
PDue to the small mass of the moving
system, together with a carefully de-
signed throat configuration, very low dis-
tortion is claimed. The unit {s simply con-
nected across the high-frequency speaker
of a two-way system, or across the in-

put to a conventional speaker. The in-
put impedance is 16 ohms, and the fre-
quency response is flat within +3 db up
to 15,000 cps. Complete specifications
and prices are contained in Bulletin 107,
which may be had by writing Stephens
Mfg. Corp., 8538 Warner Drive, Culver
City, California.

® New Knight Recorder. Featuring a
long playing time and ease of operation,
the new magnetic tape recorder recently
announced by Allied Radio Corp. is espe-
cially suited for use in business and in-
dustry. Simplified tape threading elimi
nates fumblng, and only one control is
required to operate the tape transport
mechanism--Record-Pilay, Off, and Re-
wind. Recording speed is 7% in./sec., and
the rewind speed is twenty times as fast,
another unusual feature in a moderately

a0t

priced unit. A neon bulb indicator ensures
proper recording level, using microphone
or radio tuner for input. A speaker is
built in for convenience. but external
spealkers may be used if desired. For full
details, write to Allied Radio Corp., 833
1. Jackson Blvd, Chicago 7, Il

Zrmoftur.

ROYAL EIGHT"

compares with
any 12" speaker!

PERFORMANCE CURVE
& | _PERMOFLUN 8T8

FREQUENCY IM CYCLES PER SECOND
This averaged laboratory response
curve of the Permoflux 878-! proves
thal it compares with the finest speakers
regardless of size or price.

1t's Your “Springboard” to Extra
Sales with Customers who want
but don‘t
want to pay o 40% higher price.

12" pertormance

From the resonant boom of jungle drums to the light warble of the
flute, this new B8” speaker reproduces sound with superior sensitivity
and fidelity. The tonal qualities of this mognificent speaker can only
add to the excellence of any audio equipment.

Special processing provides extra-strong cone; allows cone to be soft-
suspended from basket ond held at coil-end by extro-large spider.
Permits more faithful reproduction at lower frequencies. Deeper, cur-
vical cone greatly extends high-frequency response.

Permoflux Royal Eight” (Model 8T8-1) is ruggedly-built, and simple
to install. Provides big speaker performance in o small frame —uses
smaller, more economical baffle. List Price $15.00.

mae

ERMOFLUX

"SOUND IN DESIGN"

PERMOFLUX CORPORATION

4900 W. GRAND AVE., CHICAGO 39, ILL. * 236 S. VERDUGO RD., GLENDALE 5, CALIF,
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® Variable Transformers. For labora-

tory and testing use, it is often necessary
to furnish a source of a.c. voltage which
is controllable over a wide range. The
Powerstat Model 116 recently announced
provides a range of voltages from 0 to
S C D R 'VE" 135 volts when used with a 115-volt

“ SOUNDEX source, while the Model 216 provides a

FLOAT iN ~_PLAYBACK UNIT

A NEW
DRIVE SYSTEM
SELF-ISOLATING
SELF-ALIGNING

Floating Disc Drive permits an absolutely
uniform load and constant torque on the
motor and kills transmission of vibration.

P PICKUP ARM
D» b 4 L. Single stylus model with interchangable

(= cartridge carrier.
2. Double stylus model.

NT VERNON, N Y.
133 NORTH.SIXTH AVENUE' MOUN VE range from 0 to 270 volts when used on

< a 230-volt line. Both are designed for use

\J See Your Local Distributor ® Write for Bulletin on single-phase, 50/60 cps lines, with
Model 116 being rated at 7.5 amps, Model
216 at 3.0 amps. A wide variety of styles
a is available to suit differing requirements,
Towards per f ection . . . and full information may be obtained
from The Superior Electric Co., Hannon

The LOWTHER-VOIGT Sound Combination . . .| 4ve. mistwl conn

= e With its absolute sound distribution it diffcrs from ordinary .
T ] speakers as an air-conditioning system docs from an clectric ! aa ea‘ew

fan.

Acoustical Deslening In Arehltecture, by
Vern O. Knudsen, Ph.D., Professor of

The exacting reproduction from natural bass to crystal clear '
‘ Physics and Dean of the Graduate

treble—technically speaking from 18 to 20.000 cps.—carrics

the listener to the Realm of TRUE SOUND, not entered by Division, University of California at Los

odhcrsy Angeles; and Cyril M. larris. Ph.D.
Ounly those who beard it's unsurpassed acoustical efficiency Member of the Technical Staff, Lell
could belicve if’s phenomenal PRESENCE EFFECT | Tclephone Laboratorvies, Murray I1ill,
I New Jersey. 457 pages. New York: John

For technical specification on the unique driver see March issue, Audio Engineering, (page Wiley & Sons, Inc., $7.50.
46) or write for free technical brochure and information. For audio engineers as well as archi-
Priced from 149.50 (driver unit 135.00, exponential horn blueprints 14.50) tects, this book fills the long standing

speculative gap in the collected knowledge

P sy
Horns also available kit form of auchitecturnl acoustics. Carefully as-

Some territories still open. sembled in the first fourteen chapters are
Exclusive distributors in New York City: the fundamental principles and methods
ARROW ELECTRONICS COMPANY, 82 Cortlandt Street of good practice for the acoustical design

THE LOWTHER MANUFACTURING COMPANY g B oL el L

Makers of the world's most exacting speakers, amplifiers and pickups tions of the earlier material. No outline

by chapter or section can cover the diver-
11 West 42 St. LO 3-0400 New York 18, N. Y. sity of useful material presented.
and at Lowther House, St. Marks Rd., Bromley, Kent, England The presentation is clear, and having

been written for the design architect as

= - well as the engineer, many charts, tables,

and monographs have been included for

, ease in computation rather than math-

ematical analyses. However, there are

l frequent references to more detailed

mathematics and engineering articles for
those desiring further information.

The make-up of the book—including

} paper, lavout, type. and I[llustrations—

merits notice, since it contributes greatly
to the over-all usefulness of this volume.
It is recommended for architects, plant
and building engineers, audio engineers,
and students as a valuable guide to the

FO"OWIng the Quallty curve Sln(e 1923 design and acoustical correction of build-
AMPLIFIERS » TRANSFORMERS ings. and as an aid In the design and in-

stallation of auxilary equipment, such as

for
sound systems, heating and ventilating
BROADCAST o RECORD|NG e SOUND SYSTEMS machinery, hoists, and elevators. As the
authors point out, attention to the acous-
Langevin Manufacturing Corpo;:hon ticall dedlh Gt tilae: coEipmE i oy Srat
37 West 65th S*-- New York 23 Y vent them from becoming noise annoy-
| ances.
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RECORD REVUE
|from page 38]

balance between the voice and the music.
Even so, “Lincoln Portrait” was given some
years ago in Carnegie Hall by the Boston
Symphiony, solid bastion of traditionalism,
and there were no mikes. ("Twouldn’t do
to have one of those new fangled gadgets
at a serious concert, 1 suppose.) The nar-
rator practically split a gut, to be rather
literal and yet from my seat, which wasn't
a bad one, not a word in twenty was in-
telligible. How would you like to recite the
Gettysburg Address to some thousands of
people and have to out-shout a major
symphony orchestra in the process!

f you want to hear how “Lincoln Por-
trait” was intended to sound, listen to the
recordings of it. There, you see, the balance
is as the composer intended and calculated.
Just as in popular music, there can be no
“live” performance of this work in the sense
of no-mike, no-amplification.

Amplifying Older Music

But such cases are few and far between.
The biggest problems along these lines come
with the necessary recording, broadcasting
and amplification of music that definitely
was never intended for it. And the most
extraordinary misunderstanding and mis-
calculations can happen here. Take, for an
interesting physical example of what we get
into, the harpsichord-plus orchestra com:-
bination—not because 1 wish to foist that
istrument on you, though it’s one of my
pet likes, but because its proper reproduc-
tion is an extremely interesting problem,
and typical.

The harpsichord is not unlike the guitar,
technically. It has a small sound, volume-
wise, but its musical effect packs a con-
siderable wallop. Moreover, when feard at
reasonable loudness, its tonc is huge, imn
pressive, more orchestral-sounding  than
even the piano at its biggest. (1 mean when
the volume level at the car is properly
high.) In the time of Bach and Handel
when the biggest harpsichord concertos
were written, concert-giving was altogether
different than now. Music was plaved not
for large public audiences in huge halls, but
for groups of invited guests, anywhere
from a dozen to perhaps a hali-hundred or
more. (If you entertained 50 guests in your
house, you'd feel you were putting on a
pretty big show. Think of it that way.)

In any private establishment, even a
king’s palace, seven or eight instruments
can make a lot of noise. For the concertos
of Bach’s day the instrumental group often
grew as large as thirty or so. (Again,
think of 30 instrumentalists jammed into
the drawing room of the largest house in
your town. Quite an awesome array and
a lot of sound, too.) Now the harpsichord,
the big one of that day, with four sets of
strings and intricate gearshifts to switch
them and couple them together, was an im-
pressive affair in such circumstances. Qb-
viously, it could be heard and heard well.
Common sense will tell you that it wouldn’t
have been composed for if it hadn’t heen ef-
fective. People wrote music to be playved, in
those days, and usually played within days
or hours after it was written, too. A Bach
or Handel harpsichord concerto, or equiv-
alent (in the thousands), performed as
written, in its intended surroundings, was
a mighty and impressive piece of music and
the harpsichord was no dainty, fragile
thing but a lordly and commanding instru-
mental voice. You can read that “between
the lines” in the kind of music written for
it. It’s not apologetic music.

Lost in the Concert Hall

Today? In the modern concert hall the
harpsichord, lost in huge volumes of emnpty
space, flanked by a grossly swollen orches-
tra ten times the proper volume, suffers an
extreme laryngitis. All you hear, if any-
thing, is a faint, distant, tinkle, the higher
ovestones of the strings, which penetrate
through the lower sounds like a fine scalpel.
Nice effect. But not what the composer
intended! Amplification? Classical music,
at least in concert form, is a conservative
business. It seems that most harpsichordists
would rather go unheard than be ampli-
fied. Silly, but only the truth. (It’s partly
the sound man’s fault, for doing a few no-
toriously bad jobs that have scared the
musicians away from what should be sound
reinforcement, not straight P.A.) When
I.andowska performs in Carnegie Hall, the
audience sits on pins and needles. holds its

EXCLUSIVE! Detachable

Remote Preamplifier

Here's unlimited flexibility for custom in-
stallations! Preamplifier is detachable; has

universal mounting features permitting

positioning to meet mechanical require- o Dual Volume Controls
ments of any installation. Mounts horizon-

tally, vertically, inverted, etc. Compact; e Dual Input Selector

only 2% x 2% x 11",

+1DB, 40 10 20,000 CPS

25 Watts Output. ... ..... 5%, harmonic distortion
....2% harmonic distortion
15 Watts Output. ... ..... 1% harmonic distortion

20 Watts Output. .

(Measured at 100, 400 and 5000 CPS)

breath, and hears practically nothing. And
—worst of ail—they simpiy rave over the
beautiful, etherial, delicate sound! Phooey.
But you can’t entirely blame them—after
all, they may never have heard a harpsi-
chord in any other situation but this wrong
one.

And so we come to recording of the
harpsichord-plus-orchestra.  Aha! Now
you see, the “original” can be restored.
With intelligent microphoning, a Bach
harpsichord concerto can be made to sound,
for once, very much as it did to Bach's
contemporaries. \Without any doubt the
electronic treatment has had much to do
with the extraordinary come-back of this
instrument in the last twenty years, after
more than a century of total disuse. (In-
cidentally, of course the harpsichord has
been the object of same fine and furry
snobbery. Anything of the sort is likely to

High-Fidelity
1825

Phonograph
Amplifier

o 5-Position Frequency Cut-off
(Noise and Scratch Suppression
12 db per octave)

Bcost Type Tcne Controls

e Plug-In Equalizer

Percentcge Intermodulation Distortion taken
at 60 and 7,000 cycles with 4 to 1 ratio:
2 Watts—.54%, (home level); 10 Watts—
2%; 15 Watts—3.2%.

g
I he RAULAND Model 1825 High-Fidelity Phono Amplificr meets the sternest
requirements of the audio engincer and answers every need of the discriminating

music lover who demands the best.

Here is not only proved and measurable high-

fidelity performance, but a superb combination of desirable circuit features coupled

with exclusive advantages in physical design.

The RAULAND 1825 Amplifier

truly qualifies as the heart of the very finest high-fidelity custom music system

yet its modest cost will amaze you. . . .

AVAILABLE AT YOUR REGULAR SUPPLIER, OR WRITE FOR DETAILS

Electroneering is qur business

SOUND
EQUIPMENT

INTER-
COMMUNICATION

RAULAND-BORG CORPORATION ¢ 3523-L Addison St., Chicago 18, ILL.
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Highest Music Quality

RACON
TWEETER

Here's how you can bring the concert hall
right into your own living room! Simply
add this Racon tweeter to your present 12
or 15" cone speaker and enjoy to the full
the luxurious, life-like brilliance of FM
and wide range recordings.

Response is clean and uniform. with excel-
lent usable output to 15,000 cycles. High
frequency horn logarithmically expanded as
two horns for wide, uniform distribution
pattern. When used with crossover network,
will handle amplifiers rated to 25-30 watts.
Input impedanee 4-15 ohms. Dimensions
1034 wide, 7" high, 834" deep.

Output to
15,000 Cycres\

Cast aluminum throughout. Cutout tem-
plate provided for casy flush mounting.
Free wiring diagram and instructions to
build an economical professional type 1,000-
cycle crossover network.

Listen to the Racon tweeter at your nearest
distributor or write for free Catalog A

52 East 19th Street, New York 3, N. Y.
ALL RACON PRODUCTS ARE GUARANTEED FOR 18 MONTHS

TWIN-TRAX* TAPE RECORDERS seavwre
«WIDER FREQUENCY RESPONSE +LONGER PLAYING TIME
* GREATER DYNAMIC RANGE - awd (awupuee/

Professional-type specifications that mean
professional quality, operating ease, and
trouble-free construction that you would nor-
mally associate with recorders selling at $1000
and more. Yet the Twin-Trax Recorder series is
available to you direct from the factory at low
factory prices, starting at $285 for complete
high-fidelity recorders, and $89.50 for precision-
built basic tape transport mechanisms.

If you are thinking of buying a tape recorder,
or if you use recorded sound for any purpose—
for personal enjoyment or in your business, there
is @ Twin-Trax instrument for you. There are
more than 30 standard and special Twin-Trax
models available, including continuous-playing
instruments, two-speed models, 24-hour recorder,

etc. STRADE WARK REG. U3 PAT. OFF

Elp;e;in;nenler
$89.50

For the Home
$285

Educational

Institution $335

learn why Twin-Trax is the only professional recorder in the popular-
price field. Save many dollars by dealing direct with the factory. Write
today for illustroted 16
_poge catolog, including

AmpLirier Core. of AMERICA
398-4 Broadwaye New York 13, N. Y.

complete technical data.

FINE FURNITURE il
for HI-FI EQUIPMENT

Versatile, beautiful cabinetry to solve ! g
your installation problems

Professional inquiries invited. Model EF equipment cabinet

Other models available.

cmaay u -

\ngsn;Z,/

Write

DESIGN TRENDS
475 FIFTH AVE. NEW YORK 17, N. Y.
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attract the musical drones, so to speak. But
disregard them. Remember, the harpsichord
was no more exotic in its day than the
piano or the Hammond organ is today,
and it shouldn’t sound that way, nor does
1t. Listen to the harpsichord for what it can
give you in music, and forget the aesthetes.
They're wrong, not you.) In effect, then,
the narpsichord cannot be properly heard
by most of us in any form but the elec-
tronics-treated. 1t is thercfore right in a
category with Mr. Globus’ P.A’ed jazz.
Very few of us are lucky enough to hear
it live, played close-to in a properly chosen
acoustic situation.

Band Wagen

But one more quirk of this particular
u-n.ss. Some composers of today, for

easuns not entirely artistic, have jumped
onto the modest harpsichord bandwagon.
\Wanda Landowska, the great harpsichord
name, has, like most virtuosi, had her large
share of works specially dedicated to her
for her own perforinance on the harpsi
chord. Some are really written for harpsi-
chord. Some, alas, are written for Landow
ska and more particularly, shall we say,
for Landowska's press agents. Period.
There are “harpsichord” works that might
as well be played on a steam calliope as on
a harpsichord! One wonders whether the
composer was quite sure which instrument
he was writing for.

In contemporary music for the harpsi
chord, then, some interesting questions
arise. Just what effect did the composer
have in mind? There are several clear pos-
sibilities. 1) The close-to, powerful room-
sound of the harpsichord. plus a group of
a dozen or so orchestral instruments, per-
haps a few more—a very potent sound in
the proper halance, as Rach knew well
enough. 2) The faint, barely audible tinkle
of the harpsichord in a large modern con-
cert hall, especially when “accompanied”
by an orchestra of 75 or a hundred pieces.
The effect is not to be sneezed at, though
it is utterly unlike the above. 3) The op-
posite effect, where the harpsichord, elec-
tronically amplified with its own solo mike,
can be made to sound tremendous, louder
than an entire orchestra—or at least its
easy equal, according to taste.

‘T'his last effect, (3), has as you proba-
bly know, been used quite a bit in popular
music. The harpsichord has figured as a
solo in more than one name band, and most
cfiectively, too.

But take two interesting examples from
the strictly classical field. First, some
months back, Landowska played one of her
dedicated wonks, a harpsichord concerto
by the French composer Francis Poulenc,
in a New York Philharmonic Carnegle
Hall concert. The concert was both broad-
cast and live—and I've had reports from
both which are diametrically opposite.
Question : just what did M. Poulenc intend ?

Complaint  #1, from Carnegie Hall,
where the music, as usual, was entirely
unamplified. The piece was nice, but the
harpsichord—so went the grouse—was
virtually inaudible. Like a good child, Mme.
Landowska could be seen but not heard.
The orchestra, mind you, was large—no
chamber affair. Even that nice, silvery
tinkle was lost most of the time. Did
Poulenc really mean it that way? If not,
then what did he mean?

Complaint #2, my own. Friends of mine
took down the same music from the wide-
range M broadeast, on hi-fi (15). tape.
I've heard it several times. In this version,
as broadcast via FMM, the trouble is exactly
the opposite. The harpsichord is so loud
that the large orchestra is more than over-
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balanced! The mike was so close' that the
string tone is completely unnatural, and
rather ugly. I've heard many a live harpsi-
chord, at proper distance, and 1 know that
a hi-fi mike placed practically inside the
machine will give a most unrealistic repro-
duction of the real harpsichord tone. (Same
applies to an oboe or a human voice. My
stock term for too-close vocal microphoning
is “tonsil-close.”)

Now the question is, what did Poulenc
intend? Surely he must have counted on
the harpsichord being heard! And yet I'm
sure he did not intend it to sound as huge
and overbearingly metallic as it did in the
broadcast. Judging from the texture of the
music, I would say that this concerto def-
initely requires sound reinforcement of the
harpsichord to he effective—but not to the
degree that CBS thought necessary. Mr.
Globus please note.

De Falla

Another example (which Sat. Review
readers may have seen briefly discussed
some months back). This one is qute
astonishing. Back in the years between 1923
and 1926 the Spanish composer Manuel De
Falla wrote a harpsichord concerto. The
date should tip us off that De Falla did not
contemplate either recording or sound rein-
forcement! Hardly, in 1925. The orches-
tra is small, only a few instruments, ob-
viously with the intention of letting the
harpsichord get in a word edgewise.

There are two recordings of this work,
one with the composer himself, dating from

Magnecording at its finest! Used
by commercial stations and record-
ing studios throughout the world.
The only moderately priced port-
able magnetic tape recorder on the
market today with a flat frequency
response from 40 to 15,000 cps + 2
db. — swice the range of many

Amazingly small, streamlined
mike for TV and stage use. Di-
mensions only 17%” dia, 113%”
long (without swivel 8%;” long).
A slim, extremely convenient mike

MACNECORD PT6-JA MAGNETIC

TAPE RECORDER

other units. Extremely low distor-
tion and wow. Meets most strin
gene NAB  broadcast  standards.
Built in two convenicntly propor-
tioned cases averaging about 2§
Ibs. cach—can be carried any-
where, Either unit can be com-
bined with other Magnecord field
or studio equipment. Includes 10

watt audio amplifier $499.50.

ELECTRO-VOICE Model 655 DYNAMIC
MICROPHONE

with ultra wide range. Omnidi-
receional becoming dircctional at
high frequencies. Frequency re-
sponsc 40-15,000 cycles 2.5 db.
Ourput level 53 db. below 6 mw.
For use on stand, hand, or boom.
Easily concealed im props.

List Price $200.00—Net $120.00.

'way back (though not 1925), the other
a wide-range postwar job, with Ralph
Kirkpatrick. I knew this music for a good
many years solely from its recorded version
and it always bothered me. The harpsichord

m——

on- 1%

SOUND & RECORDING COMPANY
1527 CHESTNUT ST., PHILA. 2, PA. — RI. 6-8388

sounded forced, ugly, stentorian in tone,
though 1t was recorded in what seemed a
a perfectly proper way—to give the sort
of Dbalance that works beautifully with
earlier harpsichord pieces of Bach's day.
That is, the harpsichord held its own in
volume against the combined sound of the
small orchestra. But it didn't seem right.

Then came the day, recently, when at
last T heard this selfsame work for the
first time in a live concert, in New York's
Town Hall (seating something like 800
people). Mirabile dictu, the music, without
any amplification whatsoever, sounded
wonderful. The harpsichord took on its
modern guise—it came through as that
typical famnt, etherial tinkle, but this time
quite clearly etched against the smalil or-
chestra’s sound. A lovely, “high fidelity”
silvery sheen, with almost no volume at a’'l,
yet perfectly clear.

Get it ? The light dawned quickly. Manuel
De Falla, writing in the 1920’s was scoring
for the harpsichord as heard in a large hall
minus amplification, and being a fine mu-
sician, he knew how to use that sound to
perfection, tiny as it was. Along come the
recording engineers and give the music the
Bach-Handel treatment, “restoring” it to
sometliing it wasn't supposed to be restored
to!

I'll have to admit that it will be a fine
headache to record that concerto in the style
I suggest, as De Falla, I'm quite sure, in-
tended it. Even the harpsichordists them-
selves are apt to be strangely obtuse, like
all soloists, when it comes to balancing

1 There is one necessary qualification here: this
broadcast was miked for AM, not FM. Given the
usual restricted AM tonal range, the harpsichord
would not have sounded so strangely tinny. just
one more example of the utter unsuitability of the
present practice of duplicate AM-FM mike pickups.
When will we recognize that FM, like high
fidelity rccording. needs very different microplon-
ing from that used in AM? From the standpoint
of optimum mike pickup alone, AM-FM duplica
tion is quite indefensible.

Sales ® Service

New Type 2R TAP SWITCHES

HAVE A CONSTANT CONTACT RESISTANCE OF

ONLY 1 or 2 MILLIOHMS!

These high quality switches
with up to 24 contacts were
specifically developed to meet
the need for rugged precision
instrument switches that have
longer operating life and
are economical components
in competitively priced
electronic instruments
and military equipment.

[ J

Write for Technical
Bulletin No. 28.
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Evcluwscve at Vewarnk!

NEW AUDIO-PACIFIC
Hi-Fi AMPLIFIER

o6
20-20,000 CPS, within .25 db
A New Concept in High Fidelity Performance!

Amazing Low Price! Recommended by Leading
Consumcr Research Organizations and by Sound

. e@E=

Engincers. Only 19, Distortion at 19.6 watis.
Hum Level: -72 d> below rated output (20 |
watts). Rich. brilllant, startling reproduction,

with tube noises, hum, and hrarmonic distortion
at the vanishing point. Volume Control and On/
Oft Switch. 7x 11 x8” H. 19 Ibs.
No. A16425, Exclusive at Newark

Tw Stock! THE NEW
GARRARD CHANGER

Plays All Speeds!
Plays All Sizes!

Net

STOPS
AUTOMATICALLY
After Last Record
) Regardless of Size

or Type!
ust Arrived! Model RC-80—The Most Efficient
-Spced Record Changer—Plays 77, 10”7, 12"
Records at 33 1/3. 45 and 78 rpm. The ONLY
Changer that STOPS AUTOMATICALLY After
Last Rccord rcgardiess of size or style. Comes
with 2 plug-in heads for crystal or magnetic
cartridges. muting switch eliminates any noise
during change cycle. 15V, x 1314 x514” above,

2V2" below. Net $36.80 |

No. A16110, Less Cartridges ..

Plece/ RADIO CRAFTSMEN

Improved Model
AM-FM Tuner
RC-10 WITH
BUILT-IN PRE-
AMPLIFIER STAGE
for Magnetic
Cartridges.
Many Other New
Features!
The famous and popular Hi-Fi AM-FM Tuner
with AFC and improved and added features. re-
stylcd front panel. Built-in phono pre-amplifier
can operate independently of tuner.

. ddab ct $| ‘0

No. A10955

LEAK Point-One AMPLIFIER |
¢ |

With Pre-Amplifier
0.19 DISTORTION
20-20,000 CPS, + 19%
12 Watts Output
Remote Control

Magnificent Hi-Fi Performance. 3-Stage, triple-
loop teecback circuit with hum and noise down

30 db at (ILO vt{sazﬁé?) Less than 39% harmonic
istortion. ist }

No. A20085, with Pre-Amp.  Net $164-64
Amplifier Only, No. A20086 . Net $135.24

Be Sure you'rc on our mailing list for

Radis and Sound Catalogs and Bargain

Flyers. A penny postal card will do.
SEND for details on our newest Ttigh Fidelity
Custom ltome Sound System No. 5. The
finest you can get for only $232.50

\ NEWARK
N IWARK Iy

Co., INC.
CHICAGO

Store & \Warchouse
323 w. Mmadison St.
Chteago G. TlI
STate 2-2950

“Wawam® acacrRIC €o., 1K,

NEW YORK

Office & Warehouse

242 west 55th St

New York 19, N. Y.
Circle 8-4060
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their part against other elements. (After
all, they never hear that faint tinkle—from
the keyboard, the harpsichord sounds lovely
and loud enough to satisfy any performer’s
ego!) But perhaps this is academic. I think
with this illustration it must be clear that

we are just beginning to understand the |

problems in classical music involved when
electronics steps in to alter nature’s own
balance of sound. And we would all do
well. we in the classical field, to study jazz
—rpopular music—and admire the sureness
of technique in that realm. No misunder-
standings there.

The two recordings of the De Falla
Harpsichord Concerto: Columhia MX 9
(2) and Mercury DM 5 (2), the latter an

| excellent wide-range job. Both on 78.

Offenbach: Tales of Hoffman,

Theatre Nationale de 1'Opéra-Comique
(chorus, soloists, orch.), Cluytens.

Columbia LP:
SL-106 (3}

Here’s one of the best LP’s to date and

| it comes from France. It's not one of those

hi-fi demonstration recordings. since this
involves singing; but even so, you'll find it
hard to beat both in clean, accurate higher
tones (perhaps not the super-super high
ones) and in superh acoustical conditions,
sense of “presence.” and realism

But what's really bast about this record-
ing is the opera itself and the performance.
This one is grand opera Gilbert-and-Sul-
livan and “Gaité Parisienne” all mixed to-
gether—it has all the airs and graces of a
fulsome grand op'ry. many serious and quite
beautiful or dramatic arias and the like, but
also some hilariously funny sections. You
don't even need to know French to enjoy
these. and the extensive notes on the back
of the record cases help immensely. The
singing is superb and the acting as good.

This is a live, lively, spirited and inf-ctious |

performance, and you couldn’t find a better
way to introduce yourself to opera on the
grand scale. Incidentally—if you have a yen
for French, the diction and the recording
here are both so uitra clear that you'll catch
most of the French if you have even half an
ear for it. Try side 5 for an excellent taste
of the work.

Massenet: Scenes Alsaciennes.
Minneapclis Symphony, Mitropoulos.

Columbia LP:
ML 2074 (107)

Francaix: Concertino for piano and
orchestra.

Berlin Philharmonic, Borchard.

Francaix: Serenade for 12 Instruments.
Hamburg Chamber Orch. Jochum.
Capitol LP:
L 8051 (10”)
(both)

Here are two other French items, while
we're on that country. The Massenet is a
pleasant suite of incidental numbers, not
unlike the Delibes ballet music, with nice
tunes, quite a bit of real substance as well.
A good demonstration record for quieter
moments—when your ears can’t take any
more Gayne Suite and Scheherezade and
Bolero! Recording here is pleasant-sound-
ing, too: none of the too-cold, hard sound
of some earlier Minneapolis recordings for
Columbia.

Francaix (his name seems to be in the
same category as Benjamin Britten's, of
Britain) was one of the bumptuous up-
starts of the pre-World War 1I France;
e is most like the better known Poulenc—
both write sassy, witty, humorous music,
sometimes dissonant, mostly very straight-

P cnosound *

OUTPUT TRANSFORMERS

FINEST QUALITY . . .
PRACTICALLY PRICED
A new and unique design makes possible
the following superlative performance speci-
fications:
® Response *+ 1 db 10 cps to 40 kc
® Full power from 20 cps to 20 ke
® Low phase shift permitting over 30
db of stable feedback
® Superior transient response meas-
ured by 20 kc square wave
® Tightly coupled and reactively bal-
anced windings
® Economy with no sacrifice of quality
AVAILABLE IN THE FOLLOWING MODELS

12.5 WATTS
TO-240 4,000 ohms (@$8.75 net
TO-250 5.000 ohms @S$8.75 net
TO-260 6000 ohms (@$8.75 net
TO-270 10,000 ohms (@%$8.75 net
20 WATTS
TO-280 9.000 ohms @$10.75 net

*T0-290 12,000 ohms @$13.25 net
¢ (Speclally designed for optimum match with
triode connectad 7's as in the famous
Willlamson clrcuit)
All units have pushpull primaries
and 4, 8 and 16 ohm secondaries

Descriptive literature and suggested

circuitry available on request
Prices F.O.B. 25% deposit required
Philadelphia with C.0.D.’s

ACRO PRODUCTS COMPANY

5328-30 Baltimors Ave. Phlladelphia 43, Pa.

Need information on

TELEVISION?

you can find what you want in the

ELECTRONIC ENGINEERING
MASTER INDEX . . ... with

over 100
refcrences on

Acoustics!

over 350
references on

Recording!
Public Address!
Testing!

. . just a part of the 12,500 entries
on clectronics and allied enginecring
in the 1949 edition.

The series to date—from 1925 to the
present time—total over 50,000 en-
tries!

over 100
refercnces on

over 1000
references on

A “finger tip” bibliography of world-
wide periodicals, journals, proceedings,

government reports, technical house
organs, texts and U. S. patents.

Editions to date: 1925-1945
1935-1945 1946 1947-1948

1949 (available April 1950)

Write today for full descriptive
literature

Electronics Research Publishing Co., Inc.
Dept. AE-4, 480 Canai St. New York 13, N. Y,
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BRITAIN'S
FINEST
SPEAKER
COMES
10
You

It has been 10 make
a single cone speaker to cover 40-15,000 c¢ps nde-
quately. Our reply 1Is that we have done it for two
years and our reputation in Britaln 1s now second to
none. Our sales still go up stesdily and hundreds of
users confirm thut our system does produce the most
Natural, pleasing reproduction they have ever heard
in their homes. In faet, we go s0 far as to say that
the half dozen or so hlgh grade (and very costly.
woofer tweeter comnbinatlons we have heard are dis-
tinetly un-natursl In the averuge size room

The Barker drive not only gives the frequency rangc
but also has that exclusive feature of desd-beat con-
trol which pin-polnts transients and complex detall in
a most satisfylng way. The Barker cone s also
patented: it has pressed Into it a graded compliance
right from apex to rim, to give a very smooth, peak-
less output. There 1s nothing flimey or masspro about
It; magnet poles arc flame cut and turned; frame 1s a
solld east joh; cone of strong doped Ilnen; personsal
cxre ut every stage of making every unit.

That is why we have already had letters from U.S.A,
Just as we get in Britaln, telling us of the way in
which our speaker brings wide-band FM to real lMfe.
But whether you are in an FM area or not, I you
want NATURAL, satisfying sound from radio or good
records, write for details or send Your cheque right
away.

Two models. both 12 in. frame. 14,000 or 17,500
lines/sq. cm. Prices $45 or $60 by insured post to
your home.

BARKER NATURAL SOUND REPRODUCERS

d that It is 1

CONCERTONE

~F

Net FOB Los Angeles

The magnetic tape recorder Yhat finvites competi-
tlon—for living sound and high fidelity. Compare
CONCERTONE quality and performance with any
other recorder on the markel.

SPECIFICATIONS

Slze: 227 x 14~ x 5% mountlng depth.
Recording Speeds: 7.5 and 15~ per second.
Frequency response: 2 db from 50 to 12,500 cyeles

at ¥/ see
2 dh from 50 to 7.500 cycles at 7.5%/sec.
Flutter: Less 1han Q.1% at 157/sec.; 0.2% at
BT /sec,
Signal to nolse ratlo: 55 db for full track recording;
50 dis for dual irack.
Fotal harmonie distortion: L.ess than 2% at normal
maxlmum signal lev
input and cutput impedance: 0.5 megohm.
Minimum input slgnil: 5 millivolts
outnut slgnal: 2.0 voit.
Playing time, singte track: " reel
13-/sec.; 32 min. at 7.5%/sce
1037 reels: 33 min. at 157/sec.; 66 min.
al .5~/ seec.
Double above times for dual
Power requirement:

16 min. st

track recordlng.
117V. GO cyele single phase,

Complete deseriptive brochure available upon request.
For the ultimate in all types of tane and wire

recording apparatus, supplies, and service, eall, write
or wire

Wyoming 9600

7120 MELEOSE AVENUE
LOS ANGELES 48, Callr. %
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forward and consonant. Sometimes you're
apt to wonder whether these gents really
have anything worth saying at all. Some-
times you can forget the emptiness of their
music thanks to its wit and polish, and
that applies to these two recordings, very
similar, taken from what is probably pre-
war Telefunken 78 recording.

R. Strauss: Rosenkavalier Waltzes.
). Strauss: ‘“Gypsy Baron” Overture.

London Philharmonic, Rankl; Kleiber.

Londen 78:
LA 118 (2)
T. 5362 (1)

Here are two excellent waltz items, to
balance off last month’s mention of the top-
notch LP waltz disc, “Waldteufel Memo-
ries,” from London. If some readers of this
departiment are waxing wistful over the lack
of 78-rpm records here listed—try these
and the following, and you'll feel better.
I still am at a loss to explain the peculiar
“ffrr” quality that attaches to these 78-rpmi
Londons—and is not duplicated in most of
the LP’s of the sanie company—nor do I
mean anything derogatory here, for the
LP’s are to my mind on the whole better
than the 78's. It's just that the London LP
recordings seem to have different acoustics
altogether; listening to them blind, the
chances are that you would not recognize
them as “ffrr”. (I haven’t heard yet. or
heard of, any duplication in the London
catalogue on bhoth 78 and LP-—but then
London doesn’t believe in publicity and 1
never hear from them one way or the other.
For all I know there may be London 45
albums of all the LP's and 78's, though we
reviewers haven't officially been notified of
the London 45's existence. It's on display
in the shops.) ... In any case, to return
to my starting point, the above waltz re-
cordings are the real ffrr. just as we've
known it for the last few years, and if you
like that big, resonant sound, these discs
will more than please you. A comparison
with the Waldteufel LP disc will be in-
teresting, if you can make it for yourself.

Stravinsky: Petrouchka.
Orchestre de la Suisse Romande
Ansermet.
London LP:
LLP 130

What? Did 1 somehow manage to over-
look this last month? Quite unintentional,
for this is the top LP-of-the-season, with-
out doubt. All the sound effects vou could
want, terrific recording, a demonstration
record par excellence for your LP equip-
ment. I make only a mild reservation; 1
don't find myself too het up over the An-
sermet performance. It scems slow, logy,
heavy, throughout—it doesn’t dance. and
after all, this is dance music. I'll take the
very old Stokowsky version any day, musi-
cally. speaking. This LP, incidentally, re-
places the older firr Ansermet version which
was made with a different orchestra by
Ansermet. It’s a definite improvement, even
a big improvement, believe it or not. (The
old one was not one of the best ffrrs, even
at the time.) And so much for London,
which has taken away quite a bit of our
space. Deservedly.

Bach: Jesus, Dearest Master (Jesu meine
Freude).

RCA Victor Chorale, Robert Shaw.

RCA Victor 45:
WDM 1339 (4)

Bach: The Well Tempered Clavier, Bock |:

RCA Victor 45:
WDM 1338 (6)

WWW amedcaatadioRistery com

the
CRAFTSMEN RC-10

HIGH FIDELITY
FM-AM TUNER
This new funer was Your Ide:i
It is the precisely engineere
answer 1o hundreds of questions
the solution to scores of
the outgrowth of
countless suggestions we've re;
ceived from yov. Develope‘
from your ideas—and a few o
ours—the RC-10 retains every
feature of the famous RC-8. 'And
it offers a host of imnovations.
® Built-in pve-umplifier :.ompen-
sated for reluctance pickups.

Frequency Control
sim-

problems . . .

e Automatic )
entirely eliminates drift,
plifies tuning. -

® 5 microvolt sensitivity on both
FM and AM. o

® 10 ke filter on AM eliminates
inter-station squeals. -

s

e Base ond treble tone contro
for boost, cut, or 20—20,000
cycle flot response.

1tra-sen-
SEE . . » the RC-100A u i
sitive, custom TV with
built-in booster.
HEAR . . . the RC-2 high fidelity
amplifier. All units fin-
ished in chrome.

i i ion—or send 504
Write for information—o! J
for instructions and schematics.

THE RADIO

c[ﬂ ‘

pept. F, 1617 S. Michigan Pve., Chicago 16, Ui
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AUDIO ENCINEERING SCHOOL
Pncuul engineering training in Audlo fundamentals,
Fllm, Magnetie Recording, and Audio- frequency
mcuuremenls
Studio '.rllnlnf| simulates Broadeast, Motion Pletures,

Cemmercial Recordlng work.
Approved for Veterans
Hollywood Sound Institute, Inc.
21040-A North Kenmore, Hollywood 27
Correspondence Courses Availabl
Specity if Vetoran or Non-Vetera

Televislon,

Calif.

ADDRESS CHANGES—

Subscribers to AUDIO ENGINEERING
shauld notify our Circulation Dept. at
least 5 weeks in advance regarding any
change in address. The Post Office Dept.
does not forward magazines sent to a
wrong destination unless vou pay addi-
tional postage. We can NOT daplicate
copies sent 1o vour old residence. Oid
and new addresses MUST be given.

AUDIO ENGINEERING

RADIO MAGAZINES, INC.
342 Madison Ave. New York 17, N. Y.

rienr
MANUAL FREQUENCY CONTROLLED
SUPER CONVERTER

RECOMMENDED BY
Brush and Magnecord
for “REMOTE”” RECORDING

Wherever 115 line voliage is not avail-
able, or hard 1o get, Carter Frequency
Controlled Converters supply dependable
AC power to make on location recordings
from STORAGE BATTERY POWER.
Used by leading networks, hroadcast sta-
tions, and program producers.

Handy,

One model cperates bath Rrush and Magnecord equip-
ment. Dellvers clean GO cycle AC power. Requlres no
@ltering. Freauency control feature compensates for in-
put voltage variations 12, 24, 28,
32, 64, and 115y, Slze 8Va”

534" x 7Tv2" high. Per-
formance Kuatanteed

MAIL COUPON for FREE CATALOG

New Converter Catalog No. 349 lllustrates entlre Ilne
of Carter Rotary Conrverters for reenrdlng. nd
pojecticn, transeription players ete. SELECTOR CHART
included tells which model fits your needs. Mall cou-
pon now, for your copy and name of necarest Carter
distributor.

@H’ﬂ@ﬁ' MOTOR (O.

2648 N. Maplewood Ave. Chicago 47, .
Carter Motor Co.

2648 N. Maptewood Ave.,

Chleago 47, 11,

Dependable Power

Avallable for 8,
1C Input ¥ollage
Weight only 1534 lbs

Please send catalog #3490 with Information on
Frequency Control Converters, and name of nearest
dlstributor.

Name

Station or

Company

Address

F————— ==

Preludes and Fugues #1 through #8.
Wanda Landowska, harpsichord.

RCA Victor LP:
LM 1017

Here is the RCA contribution to the Bach
Bicentennial (1750 was the year he died)
and, incidentally, the first of the RCA LP
(“long play”) recordings sent out to re-
viewers. The Landowska thus is the first
release from this company to appear almost
simultaneously on all three speeds. 1 have
the 45 and the LP and frankly, I don't see
any vital difference in quality, unless it is
ever so slightly in favor of the LP. Both are
from tape (as almost all the first RCA LPs
will be) and both are, as we might expect,
excellent. The LLP record has a gratifyingly
smooth almost waxy surface, silent, with

neatly bevelled edges. The patching is. of |

course, perfect and as usual.
contrast between the two versions is the in-
estimable advantage of unbroken periorm-
ance. That advantage is only to b= judged on
a personal hasis; for some of us it is of very
little importance, for others (and this in
cludes me) it is hardly less than priceless.
Judge for vourself! The harpsichord record-
ing (as distinct from the processing) is not
ideal here, nor was it in the ecarlier Lan‘l-
owska Bach Goldberg Variations. There is
too much of a \v1ry twanging sound. and
1 cannot believe it 1s inherent in the Land-

| owska harpsichord itself. Not bad enough.

however, to interfere with the enjoyment of
this first in a series that will take in all 48
preludes and fugues—96 separate numbers!
A tremendous undertaking, and any person
who has studied any of these keyboard
works for as much as ten minutes will find
here a source of inspiration. and more im-
portant, information on the actual perform
ance of the works, which is unparalleled.
Landowska is a great interpreter.

The motet for unaccompanie(l chorus,
“Jesu Meine Freude,” is impeccably sung

| by the Shaw group, with considerably mare

subtlety of expression, I'd say, than in
carlier Shaw Rach recordings. which tended
to be just a bit jejune, brash,
the outward finish and accuracy. Recording
is beautifully done, acoustically speaking.

Schumann: Manfred Overture; Weber, Abu
Hassan Overture.
London Philharmonic, Schuricht.
London 78:
LA 115 (2)

Brahms: Variations on a Theme of
Haydn, Opus 56a,
London Philharmonic, van Beinum.
London 78:
LA 116 (2)

More for the 78 users—to add to the
above waltzes. Same orchestra, same fine
recording. The London Philharmonic at
this point is a good orchestra, but not
quite as accurate in its playing as some of
the other top-flight groups, or so its recent
records would indicate. (Might bs plain
lack of rehearsal.) It seems to bz recording
with dozens of guest conductors these days.
These two albums are representative cf
solid.  middle-to-heavyweight ~ Romantic
music, impressive stuff for big speakers in
bigger enclosures. The Brahms anl the
Schumann are familiar items, the “Abn
Hassan” of Weber, one side, a rarity. It
has a lufily triangle, that practically drowns
out the rest of the orchestra. Must have had
its own private mike. Peppy music, not as
flowery (nor as important) as the other
items. These are good to excellent per-
formances by top notch continental conduc-
tors; a few bloops and plops from the or-
chestra mar their musical effectiveness bat
vou won't be bothered too much by these.

the greatest [

in spite_of |

The
BROOK
High Quality
AUDIO AMPLIFIER

0000

= (Jitus. Atode! 10C3-30 watts)
Also available: Model 1243-10 walts.

All Low ) ™ Finest Audio Quality
Mu you cver listened to
Triodes Minus
Pius Listening Fatigue
Brook Pius
made = High Quality at
Transformers extremely low volume
Plus Plus
Brook’s High quality at
own the full loudness of
Circuits _J . a band or symphony

“You can believe your cars when you
listen with a Brook Audio Amplifier”

Write TODAY for FREE Technical Bulletin
and Detalled Distortion Analvsis

BROOK ELECTRONICS,; nc.

Dept. AD.O, 34 DeHart Place «  Elizabeth, N. ).

CUT YOUR RECORDING
EXPENSES 50 TO 90% !!

AV AILABLE FOR THE
NOW, FIRST TIME—

A RESHARPENER FOR SAP-
PHIRE, STELLITE, AND STEEL
RECORDING STYLI ! !}

We have developed and are able to
produce at a reasonable price an in-
strument and an effective abrading
solution which we Unconditionally
Guarantee to repair Completely sap-
phire recording styli which are not
broken, but which have become noisy
(hisses, squeals, etc., of any magni-
tude) from contact with the base.

The instrument consists of a simple
nickle-plated feed screw and chuck
which facilitates the prcper amount of
abrading on the sapphire t5 renew the
highly polished facets which smooth
the groove wall and eliminate all ob-
jectionable noise.

Guarantee: Use this equipment on
10 of your defective needles; if you
are not unquestionably satisfied that it
has saved you more than its price in
resharpenings, return it, and the price
will be refunded without question.

—SAPPHIRE TIP CLEANSING
INSTRUMENT—

X s Prepaid in
Price 9-50 United States

Strandberg Recording Co.

705 Woodland Drive  Greensboro, N. C.
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Now AVAILABLE

At your RCA Distributor
< MODEL

J

Pricep RieHT!
ONLY 133
The sensational RCA
15" Duo-Cone Speaker
... proud offspring of the
famous RCA LC-1A

ettt ddod

FOR RECORDING

7 TELEMETERING SIGNALS

(“\ (up to 40 ke.)

Almost overnight Ampex Magnefic
Tape Recorders revolutionized
radio network broadcosting. Ampex
succeeded in this most crifical serv-
ice because of simple and depend-
able operation, plus o tone quality
thot is unequolled. Ampex is now
availoble in several models for o
wide range of requirements. In-
quirles for specicl instrumentotion
ond industricl contrel application
promptly,onswered.

. AND S(HNQ.

» MODEL 300-C $1575
. vuyl;gm PANEL <R
& $105 S
.05, an Caros) W Hepdeedieay

/6@ 05‘\ o spesdiacording:
’OW By

; 70
>Q/‘\¥“

1P

=" MAGNETIC TAPE RECORDER

“STANDARD OF THR GREAT RADIO sHNOWS"

Get FREE BOOKLET today!

AMPEX ELECTRIC CORP., San Carlos, California
Without abligation please send 16-page illustroted
bookle! contawning technicol specifications of Ampex
Magnetlc Tape Recarders,

NAME___

ADDRESS. R —

ary, STATE_

Our need is for:

[ taborotory Research
Mutri-Channel Recording
Recording-8roodcasting

Distributed by . . .
BING CROSBY ENTERPRISES {Hollywood)

[ Telemetering
Indusilal Recording
Aecophysical Research

) Private Home Use

AUDIO & VIDEQ PRODUCTS CORF. {Rew York City}
GRAYBAR ELECTRIC COMPANY {Everywhere)
EXPORT: WESTREX {New York City)

ES Requl‘w

PosiTioNs o0OPEN and AVAILABLE
PERSONNEL may be listed here at no
charge to industry or to members of
the Society. For insertion in this col-
umn, brief announcements should be in
the hands of the Secretary, Audio En-
gineering Society, Box T, Oceanside,
N. Y., before the fifth of the month pre-
ceding the date of issue.

® Flectrical Design Engineer Wanted:
By large, modern, Eastern manufacturing
firm for experimental development work
in industrial electronics. Applicant must
have degree in electrical engineering with
communici.tions or electronic option or
equivalent in 10-15 years practical ex-
perience. Give details, including age, edu-
cation, experience, references, availabil-
ity, and salary expected. Box 401.

® Wanted: E. E, electronics maljor.
with extensive bkgnd in magnetic and
audio cct design and acoustical theory
and practice. Must have at least 5 yrs
exp. in product design on products now
being sold nationally. Must be capable of
following product from experimental
through production, and be responsible
for specifications, quality control, field
tests, operation and service manuals on
product developed. Must be creative and
have an exceptionally high degree of
mechanical aptitude. State age, education,
and qualifications when answering. Loca-
tion: Minnesota. Box 102.

® Audio and Eleetrical Euglueer: MS
in physics; MS in EE. 10 yrs research,
development, and design experience with
magnetic and disc sound recording,
acoustic measurements, and transducers.
Also experlenced in magnetic recording
systems for computer applications. In
present position for 10 years, but desire
change to smaller company or consulting
firm. Box 402.

® Audio Engineer. BEE from CCNY, 25
married. Superior knowledge of music:
some informal experience with magnetic
recording. Desire position in audio. Salary
and location secondary. Box 301.

® Gradnate: Advanced Technology
course at RCA Institutes, 26, married.
with knowledge of music, desires position
in audio field; salary secondary. Box 101.

| ® Andio Engineer: M.S. Physics, Electri-

cal Engr; ten years research, develop-
ment, design experience with sound re-
cording, acoustic measurements, and
transducers. Thorough bkgnd in magnetic
and mechanical recording including mag-
netic recording systems for computer ap-
plications. Presently employed, prefer
firm In which could invest capital, small

| efty or suburban location. Box 201.

® Graduate VTI: employed at present.
Desires position in audio field. Some ex-
perience. Age 20, single, and in good
health. Willing to learn, and will go any-
where. Box 202.

® Audio Engineer: experienced man
with family desires position in recording.
broadcasting, film, or TV sound. Excellent
operator, troubleshooter, and mainte-
nance man. Superior knowledge of classi-
cal music. Studio and equipment design
and construction experience. Fluent Eng-
lish, French, and German. Willing to re-
locate. Box 203.
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WHAT IS YOUR
PROBLEM?

You will
find the

A Handbook of 721
problems AND SOLUTIONS

Save time and trouble. Arranged under radio
and electronic headings and completely indexed
for quick reference, these problems give you
step-by-step solutions to every problem com-
monly arising in work on receivers, power sup-
plies, antennas, amplifiers, tubes, transmiteers,
etc. If you are ever 'stuck’” on a calculation; if
you need a check on your figuring; or if you
want to refresh your memory on the formulas to
use for a certain problem—you will find your
answer quickly and easily in this book.

Good practice for your FCC exams. This bo_ok
shows you how (o solve every problem requiring
mathematics in the FCC STUDY GUIDE for
liceases of all classes. You will find no better
handbook for practice in solving problems with
ease, speed and accuracy. $6.00

Just
Published

Television
for Radiom

gowagD i1, #OLL

The how's
AND WHY'S in the practical
terms of operation & servicing

This book explains the theory as well as the
techniques of television construction, operation,
and servicing in the clearest, most pracrical
terms. It gives the radioman all the basic infor-
mation he needs to meet the increasing demand
for skilled television technicians. It shows how
and why all modern equipment operates; in-
cludes all the essential mathematics and espe-
cially good material on antennas. $7.00

SEE THEM FREE

§ TR SN S e SN e SN ENY NG ADE SN BN N Ee O

I The Macmillan Co., 60 Fifth Ave., New York 11
I Please send me a copy of the books checked

below. I agree to remit in full or return the
books within ten days without further obligation. l

[0 Rodio & Television Mathematics, $6.00
I 3 Television for Radiomen, $7.00

]
I Signed = l
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McINTOSH AMPLIFIERS

“THE GREATEST ADVANCE
IN AMPLIFIER DESIGN IN
MORE THAN 15 YEARS”

These truly great amplifiers are
steadily winning favor by discriminating
engineers and quality conscious people!

The greatest value today available
because of their inherent perfection in
performance right in your home or
studio and their long life. Imagine an
amplifier less than 1% distortion in-
cluding intermodulation and yet 60-
65% efficient. This amplifier ap-
proaches so closely the theoretical
maximum efficiency and zero distor-
tion you can be assured of endlessly
useful life.

The acceptance of this equipment
has justified the three years of de-
velopment and permits us at this time
to offer this same performance at re-
duced prices.

You cannot afford to overlook Mc-
INTOSH amplifiers. They are the only
units to penetrate the sonic barrier of
Class ‘A", It is the amplifier with a
future and not just a past. It is the
most economical of all to operate and
has the best quality yet achieved. It
has the power you need too.

Mclntosh Engineering Laboratories Inc.
910 King Street
Silver Spring, Maryland
Telephone: JUniper 7-9200

ANOTHER NEW
HARTLEY-TURNER IDEA.

We first apologise to those who have been
waiting for that promised report on users
opinions of the 215 speaker. It ot;cm;rcd to us
that all the talk in the world didn’t mean a
thing in the absence of demonstration. In the
past year wc have appointed several agents and
those agents are getting in touch with the sub-
seribers to “New Notes’’ in their arcas.

But there are a number of high-fidelity en-
(husiasts who have not gotten a local agent and
we have got to do something for them. This
new idea of ours is bascd on the fact that we
have supplicd a large number of spcakers to
men who have taken us completely on trust,
and find we have not let them down. In their
pride of possession they want to tell others
what we can do in the way of producing life-
like musical reproduction at comparatively very
low cost.

There is no room to cxplain the scheme here,
but we are sending details 10 every name on
our mailing list. Vsilh those details will come
the ‘“‘consumer report’, new technical data
sheets, and everything else which we think will
interest you. So, if you have already been in
touch with us you don’t need to write again.

But if yon haven’t, then you definitely ought
to send a dollar bilt for “New Notes in Radio”’,
which not enly gives you disinterested euidance
in the high-fidelity field, but will explain many
things which may have becn puzzling you. You
will also get regular mailings of data sheets.
Above all, you will find that we are not just a
business house concerned with making and sell-
ing goods at a profit. We are big cnough to
producc efficicntly, but small enough to hope
that cvery customer is a personal friend. That
iricndship we can only earn by giving you the
best possible before-and-after sales service.

Meanwhile. the speaker that has established
us in the U.S.A. is

THE HARTLEY-TURNER 215 at $40.00.
Postage and insurance paid to your door.

H. A. HARTLEY Co. Ltd.

152 HAMMERSMITH ROAD
LONDON W.6, ENGLAND.

ADVERTISING
INDEX
o

Acro Products Company ... .
Air-Tone Sound & Recording Co.
Altec Lansing Corp.

Amperite Co., Inc. .

Ampex Electric Corp.

Amplifier Corp. of America
Arnold Enginecering Company .
Arrow Electronics Company
Astatic Corporation, The

Audsk Company j

Audio Devices, Inc.

Audio Facilities Corp.

Audio Instrument Company
Audio Pacific Company

Barker Natural Sound Reproducers
Bell Telephone Laboratories ..
Brook Eleztronics, Inc.

Camera Equipment Company
Carter Motor Company

Daven Company, The
Design Trends

Electronics Research Pub. Co., Inc.

Electro-Voice, Inc.

Fairchild Recording Equip. Corp. ...

Freed Transformer Co., Inc.

General Radio Company
Cordon, Herman Lewis

Hartley, H. A. Co., Ltd.
Harvey Radio Company, inc.
Hayes, Albert E., Jr.
Heath Company ...
Hewlett-Packard Co.
Holl Audio Industries
Hollywood Sound Institute

Industrial Electric Works .

Langevin Mtg. Corp.
LeBel, C. |. ......
Lowther Mfg. Co., The .
MacMillan Co.,

Magnecord, Inc.
Magnetic Recorders Co.

Mcintosh Engincering Labs, Inc. .

Measurements Corporation .
Merit Transformer Corp.

Newark Electric Co., Inc.

Partridge Transformers, Ltd.
Pcrmoflux Corporation .
Pickering & Co., Inc.
Proctor Soundex Corp.
Professional Directory

Racon Electric Co., inc.
Radio Corp. of America
(Broadcast Equip. Div.)
Radio Corp. of America
(Tube Department) -
Radio Craftsmen, Inc., The
Rauland-Borg Corp.
Reeves Soundcraft Corp.
Rek-O-Kut Co., Inc.

Shallcross Mfg. Co.

Shure Brothers, Inc.

Sonar Radio Corp. -
Strandberg Recording Compan
Sun Radio & Electronics Co., Inc.

Tech Laboratories, Inc. ..
Terminal Radio Corp.

United Transformer Corp.
U. S. Recording Co. ... .
University Loudspeakers, Inc.
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AUDIO TRANSFORMERS

to the

‘WILLIAMSON’
< 1A
SPECIFICATION
Thils range of 20 watt push-pull sutput trens-
formers is intended for use In eqnipment re-
producing the full awllo frequency range with
the lowest distortion. The deslgn and measured
performance is exactly as specified by Willlam-
son in Lhe *“Wireless World” August 1949
(seo also Audlo Englneerlng November 1849).
The transformer 1s svallable for a vuried range
of impedance Including 6,600 ohms Plate (o
plate for 807 tubes. All secondary windings
are broughl out as elght sepurale sectlons
which may be connected In series or parallel
or In various combinations of serles/parallel,
thus ensuring Lhat Llhe performance is un-
affected over a wlde range of impedances.
This is lhe Dbest possible
transformer of Its type {welght PrY o
13 1bs.) OQur mew technical
data sheet is avallable and tﬂ‘
medlate  delivery from our “)
stocks.

wlll be rushed to you by
TRANSFORMERS LTD

The price of Lhe potted model
fs .. d $19.50
post free to your door. Im-

slrmsil upon applleation.
Totworth,

Roebuck Road, Surrey, England

SQUARE WAVE GENERATOR

Model 71. Frequency Range: nt -
ously variable from 5 to 100.000
cyeles. Wave Shape: Rlse tlme less than
0.2 microsecondds. Output Voltage: 73,
50, 25, 15. . 5 peak volts fixed:
0-2.5 volts contluuecusly varlable

MEASUREMENTS
CORPORATION

BOONTON NEW JERSEY

AUDIO ENGINEERING e APRIL, 1950

www.mmeﬂ@amadmhisb@r\‘

com
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CHOOSE. ..

from DAVEN'S complete line of
VOLUME
LEVEL

INDICATORS

Daven Volume Level Indicators are designed to indicate
audio levels in broadcasting, sound recording and allied
fields where visual indication of volume is desired. Ex-
tremely sensitive, they are sturdily constructed and cor-
rectly damped for precise monitoring. Preferred by lead-
ing scund and electronic engineers throughout the world,
these units incorparate all the latest DAVEN mechanical
and electrical features.

GENERAL SPECIFICATIONS:

Input Impedance  Type 910 and 911—7500 ohms.
Type 915—7500 ohms bridging
and 600 ohms terminating.

Type 920-—12,500 ohms.

Frequency Range |ess than 0.2 db variation from : FEE

30 to 17,000 cycles.

20 VU to + 3 VU and 0 to 100%. Type A has VU reading on up-
per scale. Type B has percentage reading on upper scale. Scale is
large, clearly marked and carefully designed to minimize ey= fatigue.
NAB Standard; 4-inch square, rectifier type possessing i-leal crarac-
teristics for monitoring purposes.

Type 920

Back model, fow-level bridging
type. Meter multiplier range:
—20VU t0+20 VU. Power sup-
ply, 100—130 V, 60 cycle AC,

with voltage regulator forn
mal variations, Reference lev-
el: 1 mv inta 600 ohms. Special
ranges on request.

Type 91§

Rack maods ', tarminat rg
and bridgirg trpe. Metar
multiplier ran ges: Termi-
nating, —6 Vi to +32
VL; bridging + 4 YU -o
+42 VU o-tesminativy,

Meter Scale

{ndicating Meter

Mounting Rack models 19 in. long for standard relay rack; portible models ~6VU to +16YU; bridg-
available walnut cabinets. ';‘%;J",:ﬂ"’;&‘,’e::’;
Finish Standard, black alumilite panel. Other colors availatle upon rzquest |,‘,|,.|:m'?n'm 600 ohms

Type 910

Rack model hos same
characteristics as Type

Write to Dept. BE-5 for additional information

911. Available with
illuminated scale, if
desired.

91 CENTRAL AVENUE

The Best Equipment
Deserves The Finest Attenuators
. . . Always Specity DAVEN

NEWARK -4,

Wwwlﬂaaﬂadikn}mmv.com

,
Type 911

Portatie model, bridging
tyme. Meter multiplier is
o cons-ant impedance™T”
netwo-k which extends
the rongz of the instyu-
ment in steps of 2 YU
from —4 VU 19 + 42 VU
or 4 VU o + 26 YU.
Referenca levek 1 mv in.
ta 600 ohms.

NEW JERSEY

S
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A wide ran,'g'e:'f"gf upfts for every application

(G VARIMATCH OUTPUTS FOR P. A,

Universal units designsd © notcy any tubes within tio roted oulput
pewer, 10 line or vyice eci. Output impedance 500, 209, 50, 16, 8, 5,
3, 1.5 ohms. Primary impecanse 330%, 5000, 67G3, 700C, 8000, 10,000,
4,000 ohms.

Type Audio List
Mo,  Watts Tyvica Tudes Price
CYP-1 12 42 43, . 4i. 203, AL, €F6, L6 $ 9500
CvP-2 ] 2. 45, 2% 6.6, <Vs, 915 14,00
CYP-3 46’:, H)'y, 004’5, 6
CYP-4 800 s, 80 ‘e B~i's,
CYP-5 30 211 2422°% 23307

(G VARIMATCH LINE
TO VOICE COIL TRANSFGRMERS

The UTC VARIMATCH Ire te veice coil trorsformers will motch ony
veice ¢oil or group of vaice cois 0 © 50C ohm line. More thon 50
vcice ¢oil combinofions .os be otto'med, os fo lows:

dy .82, 1. .25, 15,2, 25,3, 3.3, 3.8, 4, 4.5,

5, 5.5, 6, £.25, &6, 7, 7.5 8, @, 1C 11, 12. 14, 15,

16, 18, 20, 25, 23, 30, 31, 40, 47, 50, 63, 69, 75.
Sesondary List
Im sedance Price

.2 ta 75 ohms '§ 6.00

.2 te 75 ohms — 1i.50
2 e 75 ohms T 17.50

, ZB-120's

Type Audlc Prirary
No. Watts Inpe lanc

CvL.i 1 200 =hing
cvyL-2 io 00 ~hme
CcvL-3 75 {00 +hm:

(G VARIMATCH MODULATION UNITS

Will motch ony modulaicr 1ibes t¢ ¢ny RF lzod

Primary inpadances tom 500 te 20,000 ohms
Secordory iape:ancas from 30,000 to 300 ohms

Max. Man
Type Audio Class C
N watts Inovt Trplezi Madulator Tubes
5 0. 4t 7Y 516 53, IAZ, 685
& SV3, 1 B3, 1.3, 42, 46, 618 2.
15 .6, 805, 4-16. T-20. 1603
20, HE.-30, 35-T
55, ZB-1i

150 VARIEK STREET

1

EXPORT DII#ION:13 E’ST 40th STREEY, NEW YORK 16, N. Y.,

aas

For full detalls on this line, write for Cosdley

"
J.T.C. Commerciél Grade components
employ rugged, drawn steel cases

for units from 1” diameter 10-300

=N VA rﬂing’; .« verfical mounting,
Ppermanent mold, aluminem aastings

For pafwer components up to 15 KVA.
Uhits arée conservatively designed

. . vexwum“impregnated . . . sealed

with special sealing campeund to

" ‘insure dependchility urder
continuous commercicl sarvice.

A few of the large nember of
standard C:G. units'ope déscribed
below. In addition to catalogeed units,
special C.G. .units are supplied to
customer's spec fications.

INPUT, INTERSTAGE, MIXING AND
LOW LEVEL OUTPUT TRANSFORMERS

(0 ohm windings ore balonced ond <cn be wsed or 20 ohms)
CG Primary Secerdary
Type Impedance mpedance List
No Applicat on Ohms Chms Price

131 1 plate to 1 grid 13.000 BLOe 23 ral $ 9.50

132 1 plate to 2 grids 15,000 37 (0) center alaed 10.00
1 b avenl]

133 2 nlates t¢ 2 grids 30,000 P’ to P :0.M0 renll 12,50

L6 1 ra> ~ve alk

134 Line to 1 grid 50. 200. 500 1080 12.50

lnm-buckirg

Line to 2 xrids 50, 200, 500  2.€0) werad 13.50
hum-buekir g

235 Line to 1 grids, 50. 200, 500
hum-buekiag: mul-  ohms
tible alloy shlelded
for low hum pickup

Single plase and low 15,000, 50, 200 30 0% «emll
impedance mike or

line to 1 »r 2 grids

Hum-buck ng

Pl 6C5, {6, slmillar 30,000 P to P 25,(D8 sveral
triodes to AB 15's W91 catlo ovaral
2A3's. 6L3's. etc.

PP 6C5. 6. mimilar $0.000 P to P 7,300 cwer.l
l"ll‘;!“ to tixed blas 3 & 10 overall
68

135

730 20 semll 17.50

T 1as0

cernll
aio overal

PP 45, 2.3, simlilar 5,000 I to P 1
tubes to tixed blus

2or 4 fi

50, 200, 500
15.000

15,000

Mlxing

Trlode plate to llne

P triods plater to
line

L NEW YORK 13, N. ¥.
CABLZI3: ‘ARLAB”
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