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Two new types of tone controls—one with con-
stant turnover and variable slope and one with
both turnover and slope variable. See page 18,

BAFFLES UNBAFFLED :
FEEDBACK TONE-CONTROL CIRCUIT
SIMPLITRONICS—Understanding the r in Transistors
SPEAKER ENCLOSURES —Conclusion of “SOUND”
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eSuper compliance (2.5)—drops
distortion below “‘negligible’”” point,

, ¢ Super response—flat from 20 to
15,000 cycles, without equalization!

e

| i

| Turnover Model, 3T i

(Actual Size, 1-7/16 inch)

Single-needle Model 3P
also available

“*...overall smoothness instantly apparent” says The Audio League, reporting
on tests of the revolutionary new Sonotone Super-Fidelity Ceramic Cartridge.

To the many other advantages of ceramic cartridges,
now add response...“unusually smooth over its en-
tire range”’. Those are the words of The Audio League
—and there is no more respected authority for expert,
impartial listening tests. Here are further author-
ized quotes from their April, 1956 report:

és...very substantial middle and bass performance.
It gives the impression of a more substantial extreme
bottom than one gets with a magnetic cartridge and
any of the several moderately good commercial pre-
amplifier-equalizer units...>>

éé,..a most appealing sense of balance of the various
portions of the spectrum...>®

6é...in view of its excellent listening quality, it must
be considered an outstanding buy when used with an
appropriate amplifier...*®

Before you invest in another cartridge, get the full
facts on the revolutionary new Sonotone “3” series.

ELECTRONIC
APPLICATIONS
DIVISION

Worth building your entire system around—for it
gives you extremely important advantages no veloc-
ity type can match~including modest cost.

*Authorized quotation number 34 from Volume I, No. 12,
April 1956, of The Audio League Report. Complete techni-

cal and subjective report available from The Audio League,
Pleasantville, N. Y. Single issue $.50, twelve issues, $4.00.

Only Sonotone’s “‘Super-Fidelity” Gives
You Such Sound—Plus These Advantages:

1. High voltage output eliminates need for
pre-amplification.

2. Flat RIAA response without need for
equalization (tone controls suffice).

3. Absolutely no magnetic hum.
4. Reduced noise from simplified circuitry.

5. Modest cost: single needle 3P-1D with dia-
mond, $30.00 list; turnover 3T-SD with
sapphire-diamond, $32.50 list.

SONOTONE' 5esramen

WRITE SONOTONE FOR FREE DESCRIPTIVE BROCHURE

IN CANADA, CONTACT ATLAS RADIO CORPORATION, LTD, -

S0 WINGOLD AVENUE, TORONTO

WWW_ ammernacarradioRietery com
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e 20 Watt Amplifier, $-1000; push-
button equalization, Z729/EF86 low
noise phono preamp, ‘‘center-set’
loudness control, rumble and scratch

filters, in a variety of cabinet styles,
From $99.50.

ﬂerwaﬂo/

o FM-AM Tuner, $-2000; 1.2 nv cas-
code FM sensitivity, AFC, wide /narrow
AM bands, in cabinels to maich the
$-1000 amplifiers. From $139.50.

ﬁafmnm’

o FM Tuner, $-3000;1.2 uy cascode FM
sensitivity, AFC, and many other fea-
tures, in cabinets to match the S-1000
amplifiers. From $99.50.

blberwood

» Forester 3-Way Speaker Sysfem:
1%% IM distortion ot 25 watts, true
horn-loaded woofer, 300/5000 cps
crossover in o variety of cabinet styles.
From $189.00.

Lferwood

e Low-Boy Forester Speaker System
and matching equipment cabinet, fea-
turing faultless Sherwood engineering
and exquisite design.

ﬁgrwzmﬂ’

o Complete Forester Kits, including all
necessary instructions to assemble your
own speaker systems, From $129.00.

ﬁ!f’”’ﬂﬂﬂ/

s Crossover Networks with 12 db per
octave attenuation to provide almost
complete freedom from intermodula-
tion distortion. From

ﬁgfwaﬂﬂ’

For the newest developments
in fine High Fidelity products,
se

jﬂﬁ/[dlﬂﬂﬂ/

at your local dealer . . . or
write for free literature.

o G lrErwond
22— >

ILECTRONIC LABORATORIES. (NC.

DEPT. 8A, 2802 W. CULLOM AVE.
CHICAGO 18, ILL.



www.americanradiohistory.com

INSTITUTE OF

\\\k MAN(/A\

S
g Q
= =
9 ~
S

%.

non-profit organization
of the high fidelity industry

Announces
the first
Industry-Sponsored

NEW YORK
HIGH FIDELITY

- SHOW

at the
air conditioned

N. Y. TRADE SHOW BLDG.

36th St. & 8th Ave., N.Y.C.

SEP.

L1l

1,805 6
2 PM. to 10 P.M.

INSTITUTE OF
HIGH FIDELITY MANUFACTURERS, INC.
P.0.Box 284 o Mineola, N.Y.

JEAN SHEPHERD

GOOD DEAL of the pleasure of almost
anything comes from knowing some-
A thing about the subject. Whether it
be golf, opera, or ecology, there isn’t much
fun in groping around in the dark and jazz
ig certainly no exception. For a long while
writing on the subject of jazz was pretty
much in the polemic class on the one hand
or the tract class on the other. The books
were mostly written by people who devoted
300 pages to proving that one or the other
periods in jazz was the real thing and all
others merely a plastic image of the good
stufl. It was usually possible within the first
ten pages of reading to tell what particnlar
jazz ax the author was about to grind for
the next ten chapters or g0 and the worth
of the book was judged only by the eritical
biases of the individual reader. If you
thought the same way as the writer the
book was a good one and if he spoke highly
of modern sounds while you dug only ar-
chaic jazz the volume was a phonus balonus
to you. The rest of the literature was made
up of spotty incomplete ‘‘discographies’’
which followed much the same philosophy
of ax grinding as that in compiling lists
of ““great’’ recordings. And so it went. At
least so it went until a few months back
when Grove Press published in America
““Jazz: 1ts Evolution and Essence’’ by the
Freneh eritic and musjcian Andre Hodeir.
I am firmly convineed that this volume will
prove to be the turning point in jazz criti-
cal literature and henceforth anything done
in the ficld will eventually and inevitably
be compared with it. Hodeir is obviously a
person of rare perception with the ability
as well fo communicate what he knows and
feels. In addition he is exceptionally well
qualified to write in the field of jazz since
he is a prize winner at the Paris Conserva-
tory in the areas of composition, harmony,
and history of music, as well as being a top
Jjazz performer. In short, he knows what he
is talking about and knows how to say it.
Hodeir i the current leader among
French jazz critics whose work has been
more or less the standard of the world for
some time now. America produces the jazz
musicians but it is unquestionably Europe
that has come up with the people who have
set the critical standards of writing about
jazz. To those of you who have nevar had
the pleasure of reading the works of this
school of ecriticism you can do no better
than to begin with this fine volume by
Hodeir. If your bookstore doesn’t know of
its exigtence, which wouldu't surprise me
much, they ean order it for you from Grove
Press, 795 Broadway, New York 3, au $3.50
per copy which is less than many second
rate LP’s these days. This is a particularly
good buy if you feel constantly called upon
to explain your weakness for jazz to those

who are wrapped up in ‘‘serious’’ musie
and can’t understand why a man of your
obvious intellectual attainments should
have such a regrettable blind spot. It will
give you plenty of ammo for the next quiet
discussion over the gin and tonic. And last
but no less important, it is a most interest-
ing book to just read and enjoy.

Recording Practice

For the last few months a new and peeul-
iar trend has developed in the jazz LP
market that should be noted both with some
wonder and perhaps a bit of alarm. It all
goes back to the eurrent methods of studio
recording. When a jazz group records if
usually runs over the tunes several times
before a version is taped that satisfies
everyone concerned. However, all the re-
jected versions and inecidental doodling re-
mains on tape and is rarely erased while
the session is in progress. A log is kept
with the cut number of both the rejected
stuff and the ones okayed entered for the
records of the recording studio for later
reference when masters are dubbed. Most
of the rejected stuff is then erased and
nothing further happens. At least that is
what is supposed to occur and it does in the
majority of cases. However, lately some of
this same waste material has been appear-
ing on the markef under the guise of new
stuff by some pretty well known jazz people
and they are understandably heated up over
the situation. First of all, the material
under question was usually rejected for
good reasons when it was originally eut.
These reasons generally boil down to the
fact that it just didn’t mieasure up to the
standard of the artist at the time. No artist
wants his ‘‘fluffed’’ work to be presented
seriously to the public as examples of what
he is doing or has done in the past.

If the confents of many a top novelist’s
office wastebasket were to be published
without explanatory notes there would be
an almost universal eritical reappraisal of
said novelists. The same holds true for any
type of artist whether painter, musieian, or
playwright. Not only that but jazz is a con-
stantly advancing art and what a man did
in a studio five or six years ago might not
cven approach his concepts of the present
time. I know one pianist who was recently
included in an album presenting the work
of four top jazz performers who didn’t
even remember cutting the tape buf only
knew from the sound of the material that
it was at least five years old and could
have been older. Her work of today doesn’t
even resemble the stuff on the LP and
probably never did since it is obvious upon
hearing as to why it wasn’t previously
pressed.

AUDIO e AUGUST, 1956
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SYSTEMS AND GUIDED MISSILES.

Hughes maintains a highly trained organization of expert
engineering support to the armed services and airframe manufacturers
using the Company’s equipment, wherever operational bases or plants
are located. Each of the engineers devoted to this work holds a degree in electrical
engineering or physics, and is experienced in electronics equipment maintenance
or design. These men are assigned to five separate divisions of the department: Engineering
Writing, Training School, Field Engineers, Technical Liaison, Field Modification.

HOW HUGHES

TRAINING SCHOOL

SUPPORTS ITS

A y
PRODUCTS FOR completely staffed and equipped school is operated 1o train

qualified mil;
ifi A ;;1}3:}1?’ company personnel in maintaining Hughes
2 ni. ¥
Hstrictors are graduate engineers or physicists wigh

b s i
M AX | M U M . ackgrounds in que[opmem work or WHversity insinction.

FIELD

PERFORMANCE

ENGINEERS

ERBC I
% e AND
% L %
0 PHYSICISTS
7 Ca
0’@ 094, w’b If you feal that you are qualified
(] & > for any of the above
P“p @, positions, send us your resume
/_04 Z, and qualifications.
%,
“ SCIENTIFIC
STAFF
RELATIONS
RESEARCH

AND DEVELOPMENT
LABORATORIES

““““““““““““““ Hughes Aircraft Company
Culver City,
Los Angeles County, Califomia
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In cities with

their own Symphony Orchestras,
and wherever else listeners

can compare reproduced with
live music, the preference is for

among them the IBB-S 05

I A 30-Watt, three-way Speaker Sys-

{ tem in an elegantly-styled infinite-

t baffle enclosure, with superb tonal
and dynamic precision from 35 to
beyond 16,000 cycles.

Stoe "ﬂ% Pest tre Sowrd

EXPORY :
. Electronics Manufacturers’
Export Co,, Nicksville, N. Y.

THE R. T. SALES (0.

BOX 966, DARIEN CONNECTYTICUTY

WWW ammernaeaaradioRistery. com

This same artist is right now mulling
over the possibility of a law suif but can’t
convinee herself that she wouid be able to
realize much out of it except a lot of frou-
ble. True, many a person believes that all
the work of a truly ereative mind should be
preserved but most artists don’t agree with
such ideas, knowing the amount of stuff
they themselves have tossed out as worth-
less tries. Then there is the poor old
knocked-about customer to consider. He
finds himself once again in the familiar
position of shelling out first-rate prices for
second-rate stuff. This is material actually
taken out of the studio waste basket but
never labelled as such, It is as though a
movie were fo be made entirely from the
clippings found on the cutting room floor.
It might be amusing for the first ten min-
utes, but it couldn’t be taken as a true
representation of the film arts. A recent
Charlie Parker release was so full of fluffs
and muffed cues as to be almost ludierous
but the album notes treated the material as
though it were priceless; which it might
have been if treated as a joke. I’m sure
that if Parker were still on the scene he
would have been the first to protest. The
nature of jazz is sueh that a musieian must
produce a lof of plain old fashioned dross
for every small amount of gold created so
it is wise to treat the dross as such even
though it comes from the horn of a great
performer. All is far from gold exeept at
the cash register where it all looks alike.
It also is described alike on album . vers,
but that is an entirely different ma‘‘er. 1
don’t know what to suggest to remedy this
situation unless it be a erackdown by the
union or a new clause in recording contracts
calling for the immediate destruection of all
rejected material.

Jazz Festival

Since this seems to be a time to clean
up back odds and ends I feel that a few
notes on the just past summer jazz ¢ fes-
tival’’? season won’t be too far afield. Try
as I might, I just can’t take these affairs
seriously, neither for the jazz they produce
nor for the conditions under which it is
heard. Perhaps the connection between the
two is eloser than most people suspect. That
is to say, much of the quality and impact
of the musie is closely dependent upon the
place and time of heariug or playing. It is
more than a little disconecerting to hear a
blunes singer wailing the lyries to St. James
Infirmary Blues while the bright sunlight
pours down upon the iee-cream-eating erowd
mostly dressed in Bermuda shorts and play-
suits. Most jazz today is intimate stuff and
it is night music at that. Beer just seems
to miss at breakfast in much the same way
Jazz misses at three in the afterncon. The
less said about the panel discussions that
always accompany these affairs the better.
Jazz among all the arts seems to be the
field that triggers more talky-talk among
college-professor-experts than all the rest
combined. It seems all that is requived
today to make a ‘‘panel’’ is a couple of
degrees in anything other than music and
a memory for musicians, especially early
New Orleans. Oh yes, a ¢rew haircut helps
but is not mandatory. There is a constant
air of apology about these clambakes as
well as a more subtle strain of lond self
declamation that rather reminds me of a
Salvation Army Lass appearing on the
$64,000 Question with ‘‘pocket billards?’?
as her question category. She bends over
backwards fo make herself appear broad
and tolerant while at the same time she
isn’t really sure her topie is all right with
The Powers. All the while, the boys in the
pool room are vaguely and obscenely

(Continued on page 35)
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The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Britain’s

foremost pentode
for 25W high
fidelity equipment =‘

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

States and Canada. ';Qt'}ﬁ'gpsa'
Used in push-pull ultra-linear operation (dis-
tributed load), two EL34 tubes will give 32 watts H?‘;;; 154

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

The EL 34 is equally capable of supplying higher

Max. plate voltage
800V

Max. plate dissipation

power outputs where an increased distortion level
is acceptable. Under class B conditions, 100 watts
are obrainable from a pair of EL34 tubes in push-
pull for a total distortion of §9%;.

Another significant feature of this tube is its high
transconductance value of 11,000 wmhos, resulting
in high power sensitivity and low drive require-
ments.

25W

Max. screen voltage
425V

Max. screen dissipation
4%

Max. cathode current

Supplies of the EL34 are now available for I150mA ;
replacement purposes from the companies Base
mentioned below. ;

Ocztal 8-pin

Available in the U.S.A. from:—
International Electronics Corporation,
Dept. A8, 81 Spring Street, N.Y.12,
New York, U.S.A,

Mullard

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

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

ELECTRONIC TUBES

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

AUDIO e AUGUST, 1956 5
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Magnecord makes the year’s

most important news for every
professional radio broadcasting

engineer

Just plug the new Magnecord P-63-AX into
your present Amplifier — you convert your

NEW! p.43-AX Recorder
Mechanism, less case, for
rack mounting $415

equipment at once to the industry’s
highest standards!

Magnecord, first to engineer a magnetic
tape recorder for the professional radio and
recordlng studio, knows your needs ana, In-
deed, anticlpates them. That’s why Magne-
cord has just made thoe year's most im-
portant news for ecvery user of Magnecord
equipment throughout the nation. Yes, now,
by replacing your presont Magnecord tape
transporf with the new, magnificently engl-
neered P-83-AX, you insgtantly convert your
professional equipment to the finest available
in the industry . . . what's moras, you savo
the cost of & new amplifier in the bargain!

The P-63-AX is powered by 3 motor
direct drive, with two-speed hysteresis
synchronous drive motor. All controls
are swiftly operated by push buttons.
Tape speeds of 74 and 15 IPS are
changed by switch . . . no outmoded
changing of rollers. Deep slot loading
and automatic tape lifter for fast for-
ward and rewind are provided. Both
manual and eleetric cueing simplify
programining, editing.

Solenoid brake control automati-
cally puts greatest brake action on
unwinding reel to eliminate tape spill-
age. Easily adjustable bias current.
Takes 10%” NAB reels; automatic

Magnecord,inc.
% awfce y/;%o/émbfm%

1101 S. Kilbourn Ave,, Chicago 24, lil.

o

PROBLROPOIIPISIOQGROESIOIOIPDS

shutoff at end of reel, no thrashing!
Separate erase, record and playbhack
heads allow simultaneous record and
playback.

Performance? We guarantee the
P-63-AX to be even greater than its
laboratory specifications; Irequency
response, 40 to 15,000 cyclesat 15 IPS.
Signal to noise ratio, 50 db at 39,
THD full track; wow and flutter, .2%
at 15 IPS; timing accuracy, 3 sec.
plus or minus in 30 minutes.

Just plug the P-63-AX into your
present Magnecord amplifier (any of
the PT6, P163 and PT7 models). The
P-63-AX heads are compatible with
your amplifier. On-the-spot servicin
of the new P-63-A X is simplicity itself;
all motors and controls are on separate
assemblies held by four easily re-
movable bolts.

NOTYE: New NARTYB equalixer ond modification kit
will be available at very medesi cost.

FREE BROCHURE—Get all the facts.
Use the convenient coupon today!

MAGNECORD, INC. Dept, AU, 8

1101 S. Kilbourn Ave., Chicago 24, lIl.

Pleose send me your illustrated folder on the
new Magnecord P-63-AX

Name.

Address

City. State.

LETTERS

Electrostatic Speakers
SIR:

With reference to the article on Loud-
speakers, by Edgar M. Villchur, which
appeared in your May issue, I agree with
everything the author says (I usually do)
until we come to the final paragraph,
which eontaing the following statement:

‘‘The great advantage of the push-pull

electrostatic speaker is that the dia-

phragm is driven uniformly over its sur-
faee, and must therefore move without
flexing or ‘breaking up®.??

I am unable to understand how a dia-
phragm which is clamped at its edges can
move without flexing or breaking up, par-
ticularly at its resonant frequency. The
mmpression seems to be gaining ground
that clectrostatic speakers are entirely free
from resonamnce, but they are governed by
the laws of nature in exaefly the same way
as any other vibrating systems. If the re-
sponse of the electrostatic unit is allowed
to go down to the resonant frequency, the
position is much worse than with moving-
coil speakers because the resonance is not
absorbed by the damping factor of the
modern amplifier.

I should be extremely obliged to Mr.
Villehur if he would explain how the mira-
cle of the elamped diaphragm with equal
movement over its entire surface is brought
about.

G. A. Briges, Managing Director,
Wharfedale Wireless Works, Ltd.,
Idle-Bradford, Yorkshire, England,

Exchanging Tapes
Sir:

Recently, I sent a letter to the Pan
American Union asking if they could tell
me how to go about exchanging tape re-
cordings with people in other countries.
The Pan American Union gave me your
address and told me you would be abie to
give me the information I desire.

Primarily, T wonld like to exchange tapes
with persons in Spanish-speaking countries
becangse I have studied the language for
four years. However, if the expense is not
too great, I would like to exchange taped
messages with people throughout the world.

Would you please tell me how to obtain
the names and addresses of people with
whom I might exchange reeordings.

JAMES STREATOR,

232 E. Wisconsin Ave.,

Appleton, Wisconsin,
(World Tape Pals, P.0. Box 9211, Dallas,
Tewas, should be a good source for names
in other countries if this letler doesn’t do
the irick. Ep.)

FM Broadcasting
SIr:

Thanks for your tip on the suggested
88 to 94 wme reallocation. My card to the
FCC goes out in the same mail with this
to yow. In the L.A. area we have fine pro-
grams out of KFAC on 923, KNX on
93.1, and KFWBEB on 94.7 me.

I wish our FM broadeasters were more
vocal. We see lots of newspaper space de-
voted to AM radio and TV program sched-
ules but next to mothing about their FM.
The least that could be done would be to
list the operating hours, news schedules,
and other programs by type of program
material. The average FM listener really
liag to hunt for his programs whereas the
AM and TV programs are seen at every
turn. Let’s publicize our FM! Why keep
it a SECRET?¢

L. E. Dorey,
490 B. 19th St
Costa Mesa, Calif.
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HOW SPECIFIC DO YOU LIKE YOUR SPECS?

Amplifier specifications can be written many ways. In the first
column the specifications of the Altec Lansing 340A ampli-
fier are presented in the spectacular manner that has become
popular for high fidelity products. Next to these amazing fig-
ures are the specifications of the 340A as published and
guaranteed by Altec. It's easy to see that the Spectacular
bears little resemblance to the complete Engineering Facts;

POWER should ve expressed in continuous watts (not instant
peaks) over a stated frequency range with a specified maximum
distortion, otherwise the rating can refer to an overly distorted
output level or to a power peak at only one frequency.

that useless data is given and necessary facts and figures are
glossed over or omitted entirely. When you are comparing
amplifiers don’'t be misled by comparing the Spectacular
with the Engineering Facts. Both may be true but only the
Engineering Facts give a true picture of performance. Altec
Lansing specifications are always technically complete, a
true engineering report of quality performance.

340A

SPECTACULAR ENGINEERING FACTS

35 watts continuous from
30 to 22,000 cycles with
less than 0.5% distartion

100 walils (peak)
50 watts continuous
at 2% distortion

FREQUEQICY RESPONSE should be given at a stated power
cutput since an amplifier's response curve can vary drastically
with changing output powers.

within 1 db 5 - 100,000 cps
0 to 5 watls output

within 0.1 db 30 - 22,000 cps
0 to 35 watts output

within 1 db
5 - 100,000 cps

DISTORTION varies with frequency and power output (see
curve) and should be stated at full power over a specific range,
otherwise it may refer to the lowest distortion paint in the mid-
range.

0.2% at 35 watts less than 0.5% 30-22,000 cps

al 35 watis
less than 0.2% 30-22,000 cps
at 5 watts

INTERMODULATION should be measured at full power
using a low (under 45 cps) test frequency. Use of a higher

0.5% at 15 watts
60 cps and 7 ke,

1.0% at 35 watts
40 cps and 2 kc,

frequency and a selected lesser power output results in an 4:1 ratio 4:1 ratio
unrealistically low Intermodulation figure.
30C 100C 1KC 10KC  22KC 10C 200 100C 1KC 10KC  20KC 100KG 200KC
T T TTT T TT0mm
sew. ] |armonic distortion vs. frequency response—1t 10 o - 0.0
SoH WY g5 =
o e ® i 5008
25W/ 25W 1 relative frequency response
Ll LU 1 LTI

340A
$159.00

For Spectacular Specifications or Engineering Facts,
the Altec 340A power amplifier is the quality
choice. Ask your Altec Dealer to show you the 340A and
the beautifully styled Altec 440B preamplifier.
You'll find they are above comparison.
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The Engineering_Facts given above represent the minimum
manufacturing standards for the 340A power amplifier.
Every 340A is thoroughly tested and carries the Altec
quality guarantee that it will meet or exceed these
published specifications.

sevvsnwane

LANSING CORPORATION

ALTEC

Dept. 8A

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N. Y,

WWW.- atmerdcaaradioRistery com
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all
in eize and cost
\ @
Big

ih performance.

TAPE RECORDER
MICROPHONE

Here's a new standard for high fidelity
convenience . . . for the home or small
studio. Attractively styled, and avail-
able in matching colors, this sensa-
tional new lightweight champ delivers
a heavyweight performance throughout
the entire tone range. Omni-directional
pick-up pattern provides uniform fidel-
ity when more than one performer or
participant is being recorded at one
time.

Versatility underscores the modern
functionalism of this new design. It
weighs only 2 ounces, only 3% x 2% x
844, inches in size . . . can be easily
handled and used by standing persons,
or it can be rested on a flat surface for
conference type pick-up such as con-
ference recording.

Quality in construction means quality
in tonal reproduction. The microphone
element is shielded, with very low hum
pick-up. Model B-203, ceramic type,
and Model X-203, crystal type are both
available with RCA type or miniature
phone plugs.

For high fidelity sound that is repro-
duced to last, use American tape re-
corder microphones.

full vision ...
full sound...
where fidelity
speaks for itself!

microphones

ELECTRONICS DIVISION
ELGIN NATIONAL WATCH CO,

370 South Fair Oaks, Pasadena, California

[ ]
—
i
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AROLD LAWRENCE*

Music and ldeology (Part Two)

pages of Pravde were devoted to a
sudden and totally unexpected attack
on Lady Macbeth of Mzensk, an opera that
had been enjoying international success for
two years. In a masterpiece of musico-
political doubletalk, the newspaper accused
composer Dmifri Shostakoviteh, until then
the darling of Soviet music, of fhe erimes
of ‘‘Leftist confusion’’ and ‘‘patty-bour-
geoig formalism.’’ It deplored the opera’s
injection of sex and exclusion of politics,
and deseribed the score in one paragraph
as ‘‘a game of clever ingenuity,’’ and else-
where as ‘‘coarse, primitive and vulgar.’’
On the surface, the object of Pravda’s
stinging rebuke was the opera itself. How-
ever, it soon became apparent that modern
mugie in general was the larger target, and
Shostakovitch the scapegoat. The eomposer
had hardly recovered his wind when Pravda
pounced upon his ballet Bright Brook in a
second editorial a week later.

The lion had roared, and the jackals
began fo eclose in, Shostakoviteh was
““tried'’ by the TUnion of Soviet Com-
posérs and made to apologize, his works
were withdrawn from recitals and sym-
honie¢ concerts, and a host of envions
esger musicians now openly denounced
him. It was a short step from Lady Mac-
beth to other “‘decaying bourgeois music.””’
Within months, sueh composers as Milhaud,
Hindemith, Berg, Barték, Honegger, Stra-
vinsky, efc., vanished from the repertoire
of Russian orchestras.

Pravda’s editorials represented no im-
pulsive change in Soviet policy on music.
Once again the government had felt obliged
fo dictate what role its composers were to
play in national life, only it hadn’t yet
made np its mind as to what that role was
to be. Since, at the time, Germany’s rising
military power was becoming a real threat
to Russian security, it was therefore es-
sential that a spirif of nationalism be en-
couraged in all aspeets of Soviet life.
Musically this meant a greater utilization
of folk songs and dances, a more direct
melodic approach, an avoidance of daring
harmonic and rhythmic deviees—in short,
‘“music for the masses.’’

Once that policy had been formulated,
the authorities looked about for some new
work that would serve as a guidepost to
‘Cerring formalists.”’ They found it in
Dzerjinsky’s opera Quiet Flows the Don,
a potpourri of folk song material set in
a typically revolufionary frame. Both
Stalin and Molotov attended the perform-
auce and personally congratnlated the com-
poser, who was later awarded the Stalin
Prize. This preceded the first Pravda edi-
forial by a week—a momentous sequence
of events for Russian composers.

Just ag the uproar began with Shosta-
koviteh, so did if end (at least for the time
being) with the composer of Lady Mac-
beth, On November 21, 1937, on the twenti-
eth anniversary of the October Revolution,
his Fifth Symphony was given its pre-
miére in Leningrad, This time, the crities
and Pravde lavished superlatives on the

® 26 W, Ninth Street, New Yorl; 11, N.Y,

0}: Janvuary 28, 1936, the editorial
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new work, Shostakoviteh was *‘rehabili-
tated ! in the eyes of the publiec and fellow-
musicians, and his older compositions, ex-
cept for Lady Machelh and Bright Brook,
were again freely ineluded on programs,.

Between 1937-1947 the government
adopted a more liberal approach to music,
There were two main reasons for this: a)
it was kept too busy preparing for and
fighting in World War IT to play watchdog
over the arts, and b) Soviet composers
were winning friends for Russia all over
the Allied world. During this decade, some
of that country’s most outstanding modern
works were composed. From Prokofiev came
Alexander Newvslky, Symphonies Nos. 5 and
G, Violin Concerto No, 2, Cello Concerto,
Violin Sonata in D, and Quartet No. 2;
from Shostakoviteh, Symphonies Nos. 5
through 9, Quartet, Trio, and Quintet (for
fhis last work Shostakoviteh received the
Stalin Prize of 100,000 rubles, the largest
sum of money ever paid for ome piece in
the history of music). Miaskovsky com-
posed seven symphonies, and Khatcha-
turian his three famous econcertos.

In February 1947, the leading composers
in Russia were Prokofiev, Shostakovitch,
Miaskovsky and Khatchaturian, A year
later, it would have been difficult to find
their works performed anywhere in Mos-
cow. What had happened? Soviet musical
policy had simply made a complete about-
face. If had taken three decades to do it,
but there it was. The fiery revolutionaries
who had once rejected all pre-1917 musice
ag decadent now were condemming with
equal fervor all truly contemporary musie,
In both cases, the same ideological argu-
ments were brought to bear.

It all began shortly after the thirtieth
anniversary of the Revolution, Stalin,
Zhdanov, and a hallful of party officials
attended a ‘‘closed’’ premiére of a new
opera by a young Georgian composer
named Muradeli. The performance was a
fiasco. A few weeks later, a special session
was called of the Central Committee of the
Communist Party to look into the state of
Russian musie, Never before had the coun-
try’s celebrated musical figures been sub-
jeeted to such a barrage of criticism. At
one stroke, Chairman Andrei Zhdanoy and
his henchmen declared all the works of the
Big Four, and their followers, worthless,

¢¢Bourgeois formalizm’’ was the prinei-
pal charge levelled at the defendants. To
understand the meaning of the terin, let’s
examine each word by itself.

‘‘Bourgeois’’ implies a divorce between
the Soviet composer and the masses,
brought about by the former’s snobbish
theory that the public needs time to com-
prehend modern music. This conception,
conelnded the Central Committee, leads to
a ‘‘thoroughly individualist’’ approach in
which the composer feels that he is not
creating for today but for posterity. As a
result, ideological overfones are conspicu-
ously absent from his works, despite the
devious manoeuvre of providing them with
patriotic titles. Another sympton of bour-
geois writing is the ‘‘renunciation of classi-
cal tradition,’’ which, acecording to
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iIf it’s worth Engineers’time ...

==« I’S worth Engineered

VA

peliden
|NTER(0N\MUN|CAT|N6

AND :
SOUND SYSTEM CABLE
Indoor-outdoor: pho:e:
or speakers—-fhere lble
Beldenengineeredcof ;

d o meet your needsb‘c; i

a permunent,.trou

free installation.
sjgems from the' ;

Complete gelden Line

The TV station, the systems for
music, paging, and inlercom-
munication in the new
Prudentiol Insurance Company
of America’s Building in Chicago
have been—uwired by Belden.

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

88

. Magnet Wire ¢ Lead and Fixture Wire ¢ Power Supply Cords, Cord Sets and Portable Cord e Aircraft Wires
Welding Cable * Electrical Household Cords ¢ Electronic Wires ® Automotive Wire and Cable

i
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NOW FOR BOTH 127 AND 8” SPEAKERS

A TINY GEM WITH MIGHTY PERFORMANCE
AT AN UNBELIEVABLY LOW PRICE

It is hard to describe “sound.” The picture above gives a pretty good idea of what a

TINY-MITE looks like, but what it sounds like. ..

that's not so easy.

If we used words like “beautiful,” “sonorous,” “rich-bodied,” you'd conjure up
some sort of mental auditory response. But at best it wouldn't be accurate, You have
to actually listen with your own ecars to know what “sound” really sounds like.
You'd have to look twice to believe that the magnificent sound produced by the
TINY-MITE was emanating from an enclosure only 21”h. x 15%2”w, x 12”d.

It’s no trick to achieve good results with a large enclosure, but realizing the great
need for limited space enclosures, we set ourselves the goal of producing the finest

small enclosure possible. ... This is it!

JUST LOOK AT THESE FEATURES:

1. The only cornerless-comer enclosure for both
12" and 8” extended vange speakers, employing
highly efficient University horn-loaded phase-
inversion principle.

2. Versatile design permits use in room and ceil-
ing comers or along Nat wall. Al exteriors, in-
cluding the back, are beautifully fnished, per
milting unlimited decorating possibilities.

3. Construction equals the finest cabinetry. Full
4" wood used throughout, thoroughly braced.

UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y.

LISTEN

10

4. Supplicd with mounting board cut out for 12”
speaker; adapter for 8” speaker with ample space
for tweeter opening is available.

5. No more struggling (o install speakers. Baffle
board is casily removed al front of cabinet.

The TINY-MITE makes any speaker sound its
best. Matching the superh quality of the TINY-
MITE, University offers the largest selection of
8§ and 12" 2- and 3-way Diffaxials...to meel
any budget vequivement. Visit your favorile Hi-
Fi centey and listen for yourself.

Mahogany ....$39.75
Blond 42.25
Unfinished .. 34.00

Zhdanov, is merely an additional form of
escape from reality. !

“‘Proof’’ of these accusations was in-
troduced at the hearings, Modern Soviet
works are admired in the West not by the
working people but by *‘reactionaries . . .
bandits and imperialists,’’ while in Russia,
letters from workers in factories and on
collective farms pour into Pravda, Izvestia
and other newspapers criticizing these same
works: ‘“Why is it that,’’ wrote one prole-
tarian, ‘“when I listen on the radio to the
Piatnitzky Choir of Song and Dance, or
to bits of Tehaikovsky’s Pugen Onegin,
I really enjoy myself and when I listen to
all that modern stuff of Shostakovitch and
Prokofiev, I don’t?'’

The word ‘‘formalism’’ concerns itself
mostly with technique. Any piece of music
that contains elements of so-called decadent
Western ‘‘innovations,”’ is likely to be
regarded as formalist. Intricate rhythmic
chianges, polytonality, dissonance of any
sort, and other ‘‘stunts and contortions’’
were frowned upon. ‘‘Give me a tune [
can whistle,”’ could have been the slogan
of the monifors of Soviet musical culture.

How then did the Cenfral Committee
explain away the enormous prestige of the
Big Four in Russian musical life? ¢‘Syeo-
phantie, boot-licking crifies'’ built them
up before the public, while at the Moscow
Conservatory, and other leading music
schools, ““we see nothing but little Shosia-
kovitehes and little Prokoflevs.”’

Few composers at the meetings came to
the defense of their beleaguered colleagues.
But there were counterattacks on a limited
scale. In reply to the charge of modernity,
Knipper stated that ‘‘musical language,
like literary language, develops. We can-
not speak today with the langnage of
Borodin and Tehaikovsky.?’ Shaporin came
up with a ferm fo answer ‘‘bourgeois
formalism.’’ It was ‘‘epigonism,’’ or blind
imitation of classic masters. The final out-
come had already been decided before the
meetings had Dbegun, lhowever, and on
February 10, 1948, the Deecree was issued.

As for the Big Four, Shostakovitch and
Khatchaturian apologized, Prokofiey sent
the Committee a not-so-contrife message,
and Miaskovsky, who was then sixty-eight,
did not respond at all to the summons.
Disillusioned and sick at heart, the old
composer died in Moscow fwo years later.

Two months after the conference, the
ban on performances of the Big Four was
gradually lifted. The effeets of this latest
official bombshell, however, were far-reach-
ing. Prokofiev’s attempt to please the
authorities by writing an opera about a
legless Soviet pilot failed. Although Shosta-
koviteh had better luck with Song of the
Forests, his works were nevertheless care-
fully serutinized by the government. Pro-
kofiev finally hit upon the right formula
with his Pravda-praised last symphony.

After the New York premiére, Virgil
Themson sadly reported in the Herald
Tribune that ‘‘it bears a striking re-

semblanee to what the party leaders say
they swant. . . . It is sticky and sweet and,
in its lighter moments, just plain silly.
Were it not so signed, I should not believe
that Prokofiev wrote it.??

Through works like Song of the Foresis
and the Symphony No. 7, the heavy hand
of government censorship is all too evident.
Until 1948, composers could more or less
write around ‘bureauerificism’, In the late
Thirties, Prokofiev once said, ‘‘They al-
ways attack compositions they cannot
understand. If we were to take them seri-
ously we wounld stop writing music.’’
Events tragically disproved Prokofiev’s
optimistic remark, It now remains to be
seen whether the new leadership will re-
pudiate Stalin’s theory of music by decree,
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HIGH-FIDELITY TURNTABLES

1rouelle

Professional performance standards combined
with maximum simplicity of operation. Beauti-
fully machined 12” or 16” cast aluminum turn-
tables for super-smooth, rumble-free operation.
Choice of heavy-duty four-pole motor or
hysteresis synchronous motor to meet all re-
quirements in speed accuracy. Three-idler drive
system with interchangeable idler wheels mini-
mizes wear. Single-flick shift, operated in one
plane, selects 33%, 45 or 78.26 r.p.m. speeds
and shuts off motor.

Model 1-18, 12" turntable, four-pole motor____$ 86.00

Model T-18H, 12” turntable, hysteresis motor.. 117.00
Model Y-8, 16” turatable, four-pole motor. 87.00
Model T-68H, 16" turntable, hysteresis motor. 147,00

BLS I OLE B B WTe A4 ST R e B (B e

DISC RECORDING EQUIPMENT
New

PRESTO
K=-11

Yhree-Speed
Disc Recorder

Ideal for home or semi-professional use. Three-
speed operation without adapters. PRESTO
cutter head for both standard groove (110-line
pitch) and microgroove (220-line pitch). Re-
cords discs up ro 13%%” diameter. Comprises the
popular T-18 Turntable, recording and playback
amplifiers, high-fidelity pickup with turnover
cartridge, and two speakers (woofer and
tweeter) mounted in cover of carrying case.
Separate microphone and radio inputs, mon-
itor jack, level indicating meter and recording
equalizer also featured.

Model K-11,
complete with hysteresis motor $445.00
Recorder mechanism only,

with hysteresis motor 259.50

(et B AL R SN Aot T RS BRI N T B T T S W

RECORDING DISCS y

PRESTO Green, Brown,
White and Orange Labels
for Instantaneous Record-
ing. Single and Double-
Sided Masters. 2

The perfect disc for every recording need.
Optimum performance combined with highest
permanence. Made to conform with rigid
PRESTO standards and quality-concrolled at
every step.

Also available from PRESTO — a complete line of
sappbire and siellite cutting and playback needles.

- e AL i SRR N Sl i el
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TAPE RECORDING and PLAYBACK EQUIPMENT

PRESTO R-11 Series

Professional Tape Recorders

The ultimace in recorder-reproducer units. Three full-track
heads. Tape speeds 15 and 7Y% ips, with others on special
order. Reels sizes 10'A” or 7”. Exclusive capstan drive
with hysteresis motor. Torque-type reel motors. Solenoid-
operated, self-adjusting brakes. Variable fast-speed control.
Wired for remote control,

Model R-11 tape transport mechanism (chassis only)__.

Model R-11 in carrying case. raal )

Model SR-11 recording ¢onsole (includes R-11 mechanism,
A-901 amplifier and CC-2 studio console). . _ 1250.00

Model SA-5 remate control switch.. 40.00

PRESTO SR-27 Tape Recorder

A moderately priced tape recorder for professional and
home use. Consists of R-27 tape transpore¢ mechanism and
A-920B amplifier, Three separate heads. Three-mocor
drive, including bysteresis capstan motor. Tape speeds
15 and 7% ips, plus fast forward and rewind. Reel sizes
up to 8”7, 10-watt amplifier has two buile-in speakers
and controls.

Made) SR-27 complete in Iwo portable carrying cases._ .

PRESTO Long-Playing

Tape Reproducer for Background Music
8 hours continuous playback from 14” reels with dual-
track operation at 3% ips. Fool-proof, trouble-free,
economical. Complete assembly includes PB-17A tape
playback mechanism, A-904 preamplifier and CC-4
(horizoneal) cabinet*,  Complete . .. $996.00

%Cabinets for vertical monnting available

.—$ 775.00
827.00

_..$588.00

the
PRESTO
LOOK...

different where
it _counts

Functionally designed with- [
out mechanical or electronic '
“gingerbread” ... precision- |
engineered without com- 8
promise...massively @
constructed without econo- |

mizing on components and:
machined parts . . . custom-
built without short-cuts . . .
quality-controlled without
fail . . . THA'T’'S the Presto
Look — result of a quarter
century’s experience as
America’s leading manu-
facturer of tape and dise
recording equipment.
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TAPE RECORDER AMPLIFIERS

PRESTO A-900-5, A-901
and A-920 Amplifiers

Model A-900-5, for rack mounting .—

Model A-901, for rack ing....

..................................... $388.00

Designed to complement PRESTO tape recorders. A-900-5
has separate record and playback channels, three-micro-
phone input, 250-chm low-level mixer, illuminated VU
meter, and 500-chm output with +20 db maximum power.
A-901 is similar to A-900 except for single 500-ohm trans.
former input instead of mike inputs. A-920 is more
compact, has both microphone and playback preamplifiers,
single 250-obm mike input, 10 watts power outpuc into 15
ohms with provision for 500-ohm output at 0 db, plus
two small, built-in speakers.

350.00

Model A-920, for rack li

309.00

(Each supplied in corrying case for $15.00 exira.)

Export Division:

25 Warren Street, New York 7, N.Y.
Canadian Division:
Instantaneous Recording Service,
42 Lombard Street, Toronto
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Write for technical data to:

|] RECORDING CORPORATION
PARAMUS, NEW JERSEY
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EDITOR'S REPORT

FALL PREVIEW

EXT MONTH'S ISSUE will carry a preview of the
N new items to be on view at the New York High

Fidelity Show September 27-30 at the New York
Trade Show Building. We were fortunate in being
able to attend some of the exhibits, just closed this
past week, of the National Association of Musie Mer-
chants. We have always enjoyed the fall audio shows,
but the NAMM show was held in both the Hotel New
Yorker and the Trade Show Building so we could
compare the two locations. We say unequivocally that
the new building is far superior to the hotel as the
site of an audio show, not the least of the reasons
being the air conditioning. This shouldn’t be so im-
portant during the last week of September, but the
presence of, say, 3000 people at once is certain to raise
the temperature somewhat, so the air conditioning
may well be a blessing. The lighting is better, being
fluorescent throughout, and the acoustics are eertainly
as good, if not better. On the whole, we look forward
to a highly successful four-day show—the first one
staged by the Institute of High Fidelity Manufac-
turers in New York City. During the past week it
became necessary to open up the sixth floor of the
Trade Show Building for exhibit space, since all could
not be accommodated on the 3rd, 4th, and 5th floors
which were originally scheduled for the show.

The NAMM show gave us an opportunity of seeing
some of the new items to be exhibited to the public
for the first time at the NYHIE'S. With this slight fore-
taste of what we may expect, let it be said that no
one need feel that ‘‘everything has been shown before,
s0 why go this year.”’ Just a hint—one item in the
electro-mechanieal field is a knockout—be sure and
see it.

16-2/3 RPM AGAIN

Some months ago we had occasion to comment on
the possibility of having another speed for records—
that comment being engendered by the Highway
Hi-Fi that had been shown by one gronp of automo-
biles. Let us pass on a few additional remarks just to
elarify the still-possible fourth speed.

Recalling the specifications for Highway Hi-Fi, you
will notice that the stylus force required for proper
reproduction is of the order of two repeat two grams.
And furthermorve, the stylus tip radius must be one-
half mil.

‘What does this mean with respect to home use of the
fourth speed? To be sure, some record playing equip-
ment will rotate at the new speed. And at least one

12

manufacturer (whose advertisement happens to face
this page) has available a pickup with a 1-mil stylus
and a V5-mil stylus so as to take advantage of many
current LP records which are eut with a 'V groove,
and attendant improved reproduction in the higher
frequency range. And it may track satisfactorily at
two grams. But we are willing to bet that the average
record-playing equipment will not work at two grams
reliably—certainly not with a minimum of intermod-
ulation distoxrtion.

Aside from the small catalog of Highway Hi-IFi
records, we know of no other sources of music on the
new speed. Talking Books are available, of eonrse, and
it that source of program material is what is desired,
the fourth speed is a necessity. Our only aim is to
discourage delay on the part of potential purchasers
of turntables while they wait for a fourth speed to
make its appearance. In other words, we do not feel
that the source material for the 1624-rpm phonos is
likely to be abundant for a long time to come, even
though the equipment may be available.

Then, too, all of Aubpio’s readers are guality con-
seions. And if there is still any doubt, we suggest that
they refresh their memories of reproduction at the
higher speeds by comparing a modern and nndeniably
high-quality LP with a 78-rpm microgroove record.
Same difference like AM and FM. In the meantime,
if you need a good turntable, make sure that your
requirement for the fourth speed is so important that
vou can afford to wait.

Changes and improvements come along, but not all
changes are improvements. Remember the hovse that
died on the day his owner finally got his diet switched
to 100% sawdust.

GREMLIN DEPARTMENT

Much as we hate to admit it, we had that old trouble
again in the May issue. On page 26, four resistors
(Ras, Raa, Rao, and Rsi) were shown in the schematie
as 500 ohms whereas in the parts list (page 76) they
were shown as 50,000 ohms; similarly, Ry was shown
as 22 ohms on the schematic and as 22,000 ohms in the
parts list.

Just for the record, the lower values are correct in
both instances—500 ohms for the four grid stoppers
in the regulated power supply, and 22 ohms for the
current limifing resistor in the bias supply. Please
change the figures in the parts list on page 76.

Actually, there are in the vieinity of 50,000 words
in an average issue of Aupio—if we got every one of
them vight we would be awfully lucky. But we do try.
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you
wouldn’t
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vet that may be all your present system reproduces!

Recent improvements in high-fidelity recording have captured the full tonal
color of every instrument in the orchestra . .. every subtle shading from the
brilliance of the violins to the deep roll of the kettle-drums is impressed on
discs made with the latest recording techniques. Yet this dazzling other-world
of sound may be beyond the capacity of your present high-fi equipmenc. .. in
terms of sound reproduction, yow may be buying only half a record!

PICKERING professional-quality components—the best that money can buy
—recreate 4/ of the music on fine microgroove recordings—give you the rich-
ness of reality that makes listening the extreme pleasure you have
dreamed about . .. but never experienced.

PICKERING components include the world-renowned —
“FLUXVALVE" magnetic cartridge with one-mil or half-mil i i
diamond styli ... the Pickering 410 Audio Input System,
combining preamplifier, record compensator, and equalizer
network (each of which is available separately) ...
the famed Pickering Model 190-D distortion-free tone arm
..and the revolutionary new PICKERING ISOPHASE
electrostatic SPEAKERS, which reproduce music so faithfully
they must be heard to be believed!

. PICKERING & CO. INC. oceansIiDE. N.V.

»
e e @; /%w W cary /edxb % /

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept.A-12
EXPORT AD. AURIEMA, INC., 89 BROAD 5T.. NEW YORK / CEANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE., TORONTO
2 % e et o m e mmm e e e e = o = 4 = A e = e m A e =
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“Grown junction”;
used to amplify

received speech in
special telephones.

“Grown junction,” i
ietrode type; high
frequency amplifier.

In 1948 Bell scientists announced
their invention of the transistor—a
tiny device able to amplify signals
a hundred thousand times using a
small fraction of the power of an
electron tube,

From this original “point contact”
transistor has grown a distinguished
family of immense usefulness to
electronics. Some of its leading

“Alloy junction”; used
in first completely
transistorized carrier
telephone system.

“Alloy junction”;
low frequency
power amplifier.

1948 —Early “point
contact” transistor.

1950 — Early \

“junction” transistor.

members are shown here, in approxi-
mate actual size, with their scientific
type names.

For telephony the transistor has
opened the way for notable advances
in instruments, transmission and
switching. Elsewhere it has opened
the way to advances in hearing aids,

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

Phototransistor;

provides electric
“eye"” for direct
distance dialing.

Experimental
"diffused base"”
transistor.

“Diffused base”;
high frequency
broadband amplifier.

television, computers, portable radios
and numerous military applications.

Bell's transistor family is typical of
the Bell Laboratories research that
helps keep your telephone service the
world’s best—and at the same time
contributes importantly to other
fields of technology.
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Baffles Unbaffled

E. J. JORDAN*

Part 1. The author presents a thorough discussion of the design, con-
struction, and performance of the various methods of mounting loud-
speakers, ranging from the flat baffle to the most elaborate enclosures.

of queries that have been received

regarding londspeaker enclosures, it
has been realized that a great deal of
confusion and misconception exists.
This is not surprising when one con-
siders the presentation of much of the
information on this subject. We have,
on the one hand, the highly technical
discourses coupled with the advanced
mathematical treatment that is necessary
for the basic understanding of acousties,
and, on the other, empirical and often
inaceurate information which, being
more readily absorbed by the reader, re-
ceives wide publication and when one
asks “what type of enclosure shall I
use?”’ one is immediately confronted
with a diversity of .answers governed
often by personal prejudice and sales
talk.

An attempt is being made in this
paper to clarify this position. In due
course, all the prinecipal types of en-
closure will be discussed, leading finally
to the description of new developments

JL’DGING FROM the number and nature

REAR
SUSPENSION
CONE
— o~
k d A
I 0 1

Fig. 1. Typical loudspeaker cross section.
D = speaker diameter; d = piston dia-
meter of cone; nd?/4 = piston area.

that have heen made. The aim through-
out is to provide a good fundamental
outline of the principles involved in
each type of enclosure and to discuss
fully their merits and demerits, these
being demonstrated, where possible, by
impedance curves, and to include the
necessary formula and guidance for
the home constructor to enable him to
determine readily which type of en-
closure is most suited to his particular
requirements, and to design and build
such an enclosure.

* Goodmans Industries, Lid., Aziom
Works, Wembley, Middz., England.
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Fig. 2. Loudspeaker analogy. R, = friction
loss in cone; M, = mass of cone; C.=
compliance of suspension; R, = radiation

resistance.

So that we may form a foundation for
future discussion, the following elemen-
tary facts are set out.

A loudspeaker cone, when reproducing
those frequencies where the wavelength
is large compared to the cone diameter,
behaves approximately as a rigid dia-
phragm of area mr? where r is the radius
of the cone base. (Fig. 1). This is known
as the piston area of the cone. If the
cone is vibrating in free air each surface
of the cone will cause alternate com-
pressions and rarefactions in the ad-
jacent air layers which will in turn be
radiated as sound waves. Where the
distances between surfaces is short com-
pared with a wave length, the air com-
pressed on one surface will flow into
the rarefaetion oceurring simultane-
ously on the other, and the total radi-
ated sound energy will be negligible. A
loudspeaker cone under these condifions
can be regarded from some points of
view as analogous to an electrieal ecir-
enit which takes its simplest form as in
Fig. 2.

This is a series resonant circuit where

the current in the cirenit is analogous
to the cone veloeity, and the power de-
veloped in R, is analogous to the radi-
ated sound power—and it will be seen
that for a given value of R, this will
reach its maximum at the resonance of
M, and C,, i.c. the bass resonance of the
loudspeaker where the Impedance Z=
R, + R, +j (‘W Mc—%é;-) simplifies
(4
to Z=R,+ R, and the enrrent rises to
2 high value limited only by these re-
sistances., Below this frequency the re-
action of €, rises rapidly and the cur-
rent through R, falls correspondingly.
If the loudspeaker is unbaffled it takes
very little energy just to push air from
the front to the back and vice versa,

and we say that R, is low. Consequently
the radiated power is low, although at
resonance the velocity and amplitude
of the cone will be very high. (Fig. 4).

It will be seen throughout this paper
that velocity characteristics are indi-
cated by voice-coil impedance curves.
This is for convenience and is justified
if the base of the velocity scale is repre-
sented by a line drawn at that impedance
presented by the voice eoil if the voice
coil were clamped. This is shown by
the following:—

Z,="Total impedance of voice
coil
Z = Motional impedance
Z,= Clamped impedance of
voice coil (d.c. resistance
at low frequencies)
v = Velocity
Now Z,,=~v
Zypy=24~ 2,
Zy=Zy= v
At the frequencies we are considering
Z,=d.c. resistance=12
Zy—12=~
Then v=0 if we draw the velocity
base hine at Z;=12

\

=

(A) (8) ©)

Fig. 3. Common methods of mounting
lovdspeakers in a wall.

The velocity curve is therefore an
indication of the radiation from fthe
cone. It is not necessarily an indication
of the total radiation from the com-
bined cabinet and loudspeaker system,
but is nevertheless very useful in de-
termining the action of an enclosure
and in this respect is more useful than
pressuré response curve, since these
vary greatly with microphone position.
It is for these reasons that velocity

15
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enrves have been used throughout.

We have seen that to secure good
radiation at the low frequencies, the
radiation from the rear of the cone
must be prevented from cancelling that
from the front, and we shall discuss the
various means of doing this.

The Flat Baffle

This is the simplest method of loud-
speaker mounting. Ideally the dimen-
sions of the baffle should be infinite, but
a very close approximation to this is
achieved by mounting the loudspeaker in
a wall, e.z. the partition wall between
two vooms. This method is used guite
frequently and the following points
should be borme in mind: (1) It is
rather important to mount the loud-
speaker on a sub-baffle as shown at (A)
in Fig. 3. The sub-baffle should be of
substantial wood or chipboard 34 to 1
in, thick. With the loudspeaker mounted
as in (B) or (C) it will be seen that
an air column is set up in front of the
cone, the length of which is equal to
the thickness of the wall. This air eol-
umn will have a natural resonant fre-
quency. If for example the wall is 214
in. thick then this frequency will be ap-
proximately 968.4 cps. As a general rule
the thickness of the baffle should not
exceed one-tenth of the diameter of
the opening, unless it is bevelled.

(2) The position on the wall also
calls for some consideration. It is pref-
erable to mount the speaker near a
corner since this mereases the air load-
ing on the cone and improves the bass
radiation. The reason for this will he

'1\

[

-

\
2 Iy
6 i
| 1 {
5 |1
Z
<
f=]
= |
=
—
3 i
4 | i \
Y ! T
Q / \‘
VAL
47 \
\
/ \
- Ny
N
2 3 4 s 6 L]
10 100
-FREQUENCY IN CYCLES PER SECOND

Fig. 4. Voice-coil impedance of loud-
speaker in free air (dotted curve) and
mounted in wall (solid curve).
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seen later. The height of the speaker
above the floor is largely a matter of
personal taste with regard to the high-
frequeney distribution; e.z. if the
speaker is placed near the floor there
may be excessive absorption of the
high frequencies due to furniture, car-
pets, and so on, although the low fre-
quencies will bave the advantage of,
effectively, a corner position. If is
usually preferred to have the speaker
at ear level when one is seated in the
normal position, Often if is better to
sit slightly off axis, especially when
listening to orchestral musie, since the
inevitable beaming of the high fre-
quencies, however slight, cause one to
be unduly aware of the point source

YT 7777 T 7))
N s

l"'l’l""""'l"g

Fig. 5. Cross section of closed box.

which may spoil the realism of the
reproduction.

It will be appreciated that mnch of
the foregoing will apply to all forms
of speaker mounting.

Small Flat Baffles

Often wall mounting is not possible
and relztively small rigid baffles are
used. In general, the back-to-front
cancellation oeceurring with an un-
baffled speaker ocenrs also with a small
baffle except at a lower frequency.

Considering firstly a cirenlar bafile
with the speaker mounted centrally,
then the minimum radius » required to
maintain the radiation down to a given
frequency f is given by -

VETH 311 ft,
2 f

¢—

Where % =wavelength at frequency j.

There is no point in making f lower
than the bass resonance of the loud-
speaker since, as we have seen, below
this frequency the radiation falls rapidly
due to the inerease in the stiffness
reactance (Fig. 2), The nse of a eiren-
lar baffle, however, is not recommended
sinee the path length from front to
back of the loudspeaker is the same
in all directions and standing waves

WWW_ amerncarradiaoRistery. com

Fig. 6. Anclogy of the <losed box
mounting.

will be set up causing a series of peaks
and ftroughs in the loudspeaker fre-
quency response. The preferred shape
of a small baffle is an irregular one,
e.z. a square with the londspeaker
mounted off-center, in which ecase the
minimum dimensions should be de-
termined as for the cireular baffle where
r = the distance from the centre of fhe
speaker to the nearest edge. More usual,
however, is the rectangnlar or sguare
bafile, and the minimum dimensions here
are given by :-
I8 564

Zzz) or 7 ft.”

where [ =the length of the smallest side
of the rvectangle or the side of the
square,

If, for example, we have a loud-
speaker with a bass resonance at 60
¢ps and we require to mount the speaker
on a square baffle, the optimum length
of the side is given by z::’%’l or 9.42
fi. Such baffles must be rigid and if
made of wood this should be of thick-
ness not less than one fenth of the
baffle hole diameter.

The analogous electrical circuit for a
loudspeaker mounted on an infinite or
finite baffle of optimum size is similar
to that shown for a loudspeaker in free
air (Fig. 2) except that the baffle pro-
duces a large inerease in B, and a small
increase in fr,, We should therefore ex-
pect to find a corresponding decrease in
the cone velocity and the resonant fre-
quency. This is shown in Fig. 4.

1t is sometimes not realized that small
londspeakers acting as treble units
should be mounted on a baffle large
enough fo ensure full radiation down
to about half the erossover frequencies.
This is necessary since the erossover
does not ocenr sharply, but there is
some ever-lap.

If, for example, the crossover is at
a 1,000 eps, then the baffle size for the
565 % 2% 12

T
in. square. If the baffle is reciangular,
this should be its smaller dimension.

Considering again the low frequencies
from the point of view of the commer-
eial set manufacturer, the optimum
baffle size is very often far too large
even when frequencies as high as 100
eps are the lower limit and a flat baffle
of any size or shape has little aesthetie

treble unit should he

AUDIO e AUGUST, 1956
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BASS RESONANCE — CPS
SPEARIR ‘3::_ Tevfr, | 2cuhr, | 3w | dcufr | Scufr,

15 25 105 ES 77 70 45
12" 35 116 ES 75 70 45
1P 55 120 55 8BS 78 72
10" 32 105 £2 74 70 48
p 25 & 77 &3"

8" 75 108 52 85 80 78

* The Q" of thix resananca becoms 100 low 1o meaturs beyond hete
Fig. 7. Typical resonant frequencies of
various sizes of loudspeakers in closed
boxes with volumes from 1 to 5 cu. fi.

appeal, so the baffle takes the form of
an open backed cabinet.

The limiting frequency in this ease
may be calculated nsing the formula for
cireular haffles where r is the distance
from the center of the loudspeaker cone
to the nearest point on the rear bonnd-
ary of the enclosnre; the sides and top
forming part of the baffle.

A cabinet of this nature, however, has
an air column resonance, the frequency
of which approximates to

where I =depth of

cahinet
6780 . \/Z
1= 7+ 85R 5 =N
A =area of
open back

when all dimensions are expressed in
inches. The above expression will be
digseussed more fully in a section de-
voted to tuned pipes.

In addition to f, there will be a
number of harmonieally related reso-

nanees fg, fo, fi ete. where fy=nf,, -

7 being any whole number. These reso-
nances give rise to the unnatnral boom-
ing quality that is characteristic of
many commercial receivers. Often this
introduces an arfificial bass which com-
pensates for the fall in true bass due
to the insufficient baffle area.

To achieve this, the bass resonance of
the loudspeaker wmust be carefully
chosen. It is usually undesirable to
have this higher than the frequency
given by the above expression. Maximum
bass accentuation will be had when the
resonance frequency of the cone is equal
to f,- If, however, this is excessively
boomy, a speaker having a lower cone
resonant frequeney should be used.
This will also have the advantage of
extending the bass range. Where the
cabinet contains the auxiliary radio ap-
paratus the formula given for f; will
not be accurate, but may still be used
as a guide. If the cabinet is very small
(e.gz. extension loudspeaker cabinefs,
ete.) f; may be of the order of 400 to
500 eps. In this case, it has been found
that the most pleasant results are fo
be had by the use of a speaker with a
cone resonance between 70 and 90 eps.

The True Infinite Baffle has the ad-
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vantage of providing full radiation
down to the cone resonance of the loud-
speaker without the introduction of
other resonances ahove this frequency,
and is therefore sunitable for high-quality
reproduction.

Small Flat Baffles are suitable for use
with high-quality loudspeakers only if
the dimensions are large enough to fully
justify the speaker. The term ‘“small” ig
used in the relative sense, and i1t will
be found most speakers wounld require
a baffle that was very large in order to
provide good radiation down to their
resonant frequency of the cone.

Open Backed Cabinets are usually
very convenient, but have very little to
recommend them from the acoustic point
of view. The inherent resonances make
them unsuitable for use with high-qual-
ity speaker systems.

The Corner Position

We have said earlier that it was pref-
erable to mount the loudspeaker near
a corner of the room. This is universally
true for all methods of loudspeaker

MATERIAL | DENSITY
gms/cu. cm.

Concrete 2.6
Brick |

Dry Sond 1:5
Chipboard 0.81

Oak 0.72
Plywood 0.67
Mchogany 0.67
Pine 0.45

Fig. 8. Densities of materials used in
construction of speaker enclosures.

mounting, since at low frequencies the
bass radiation will be inereased in a
manner readily appreciated if we con-
sider firstly a small source of sound in
an open space.

The radiation from this source will
be of equal intensity at a given distance
in all direetions, i.e. spherical. If now
a large flat wall is placed near the
sound source then the total radiation
will be concentrated into a hemisphere
and its intensity will then be doubled.
Similarly if a second wall is placed
near the sound source af right angles to
the first the total radiation will he con-
centrated into one quarter of a sphere,
then its intensity is four times greater.
Again a third wall at right angles to
the other two will increase the intensity
eight times.

A londspeaker standing in the corner
of the room may at medinm low fre-
quencies be regarded as similar to the
second ecase, and approaching the third
case as the frequency falls to a point
where the wavelength is much greater

WWW.amernacarradieRietery com

than the height of the speaker above
the floor.

The Closed Box

One method of preventing back to
front cancellation is, of course, to en-
close the rear of diaphragm completely,
thus achieving what is effectively an
infinite baffle (Fig. 5). The enclosed
volume of air, however, may be re-
garded as an elastic cushion which, when
the loudspeaker cone is displaced in-
wards, is under compression, and when
the cone is displaced outwards, is in
rarefaction. In either case the enclosed
air will attempt to return to its normal
state, and in so doing will apply a stiff-
ness force to any movement of the cone
from its position of rest.

We have seen in I'ig. 2 that the bass
characteristics of a londspeaker are de-
termined largely by its frequency of
resonance which, in turn, is governed by
the mass of the eone and the stiffness of
the suspension (3, and C,). We now
see that the enclosed volume of air adds
a further stiffmess which is shown as
an additional series capacitance C) in
the analogons eireuit (Fig. 6). The
effect of this, of course, is to raise the
resonant frequency.

Sinee the value of Cp varies with the
volume of the box, the larger the box,
the more extended will he the bass re-
sponse for a given value of cone reso-
nance. Alternatively, for a given bass
oxtension, the lower the cone resonance,
the smaller will be the box required.

It is difficult to give a formula show-
ing this last relationship since it is not
sufficient to know only the coue reso-
nance, but the corresponding values to
M, and C, must also be known, and
usually they are not. However, the tahle
of Fig. 7 is offered as a guide.

‘When constructing enclosures of this
and other types which will be deseribed
subsequently, two important points must
be borne in mind :~
(1) At frequencies whose wavelength
is comparable to the infernal dimensions
of the enclosure, reflections between in-
side faces will occur which will be addi-
tive at some fregnencies and eancelling
at others, thns cansing irregularities in
the response. It is therefore necessary

(Continued on page 40)

——

Fig. 9. Diagram of a Helmholiz Reso-
nator.
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A Feedback Tone Control Circuit

The author gives two examples of wide-range, switch-type tone controls using frequency-sensitive nega-
tive feedback, also calculations and methods of approach.for designing variations on the basic circuit.

a weak point in the design of aundio

preamplifier and control cireunits be-
canse of the distortion they introduece.
Now that power amplifiers are being built
with 20 db or more feedback, reducing
intermodulation distortion to less than 1
per cent at normal volume levels, it is
quite possible for the major part of the
distortion in the amplifier system to come
from the earlier stages. The results of
intermodulation distortion measurements
on voltage amplifiers? indicate that all
voltage amplifiers with outputs above 0.5
volt need inverse feedback to keep inter-
modulation distortion well below 1 per
cent,

The usual tone control involves a var-
iable attenunator with a loss of about
20 db, or 10 times, for flat frequency
response, in order to be able to give up
to 20 db of boost. The audio signal is
amplified to a large value and then re-
duced about 10 times in the tone control.
To accomplish this withont infroducing
exeessive amounts of distortion, the de-
signer must use a feedback driver in-
volving additional tubes or operate the
entire cirenit at a low signal level, in-
creasing the velative hum and noise
level.

A much neater solution is to use a
feedback amplifier with varying amounls
of feedback to give the tone-control ef-
feet. The extra gain, rather than being

To.\'E CONTROL CIRCUITS have long been

® 114 Summit Avenue, Ithaca, N. Y.
11V, B. Bernard, “Distortion in voltage

HAMILTON BARHYDT*

thrown away in an attenuator, is used
to provide distortion-reducing feedback.
Degenerative tone confrols have been
used in this eountry for many years, but
have never gained great popularity sinee
the cireunits require an inductance for
the bass tone control. Recently Baxandall
in England introduced another type of
feedback tone control using no induc-
tances.?2 Barber has described this cireuit
in Aupio ENGINEERING.®

The feedback tone control cireult as
published by Baxandall and Barber, al-
though a great improvement over pre-
vious eirenits, still has several disadvan-
tages. First the preceding eireuit must
have a very low output impedance in
order fo obtain maximum bass and treble
hoost from the tone-control cirenit. This
regnired Barber to use an cxtra tube, a
cathode follower, to drive his version of
the tone control. The maximum freble
boost available at 15,000 eps with this
civenit is reduced more than 1 db if the
outpnt impedanee of the preceding ecir-
enit exceeds 6500 ohms, more than 4 db
if this impedance exceeds 20,000 chms.

Seeond, there is as much as 2 db of
overshoot in the hass tone-control curves.
Baxandall shows this effect in his article.
TFor the benefit of those who do not have
casy access to Wireless World this effect
is illustrated in Fig. 1, showing some ex-

2P, J. Baxandall, “Negative feedback
tone control,” Waireless World, Oct.
1952, p. 402. :

2 B. T. Barber, “Flexible tone control

perimental bass tone-control curves made
with a cireuit like that described in Bar-
ber’s article. The overshoot is cansed by
the presence of two capacitors in the
bass tone-control network. Eliminating
one of the capacitors eliminafes the over-
shoot.

The author’s third objection is to the
form of the tone-control frequency eurves.
This is an admittedly econtroversial
point, since any given set of tone-con-
trol curves is a compromise. In fact,
Baxandall and Barber stated that one of
the advantages of their tone control was
the shape of the curves. A recent article
by Villchur diseusses this problem very
ably.® The author agrees with Barber
that the primary purpose of the fone
control is to adjust the over-all tonal
balance of the complete audio repro-
duction system. However, he differs in
belief on how this might best be accom-
plished. For the purpose of considering
over-all tonal balance the author likes
to split the audio spectrum into three
parts: the middle range from 200 eps
to 4000 eps, the bass rezion from 200 cps
on down, and the treble region from 4000
eps up. A tone eontrol is used to vary
the amplification of the bass and treble
regions in respect to the middle range.
This is best done by a tone control with
fixed erossover frequencies near 200 cps
and 4000 eps. (By crossover frequency
the author does not mean the technical
turnover frequency, hut rather a less

4 H. M. Villehur, “The selection of tone

amplifiers,” Aupio ENGINEERING, Feh. cireuit,” Aupio ENGINEERING, Sept. control parameters,” Aupio ENGINEER-
1953, p. 28. 1953, p- 29. NG, March 1953, p. 22.
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Fig. 1. These curves, taken from a Baxandall tone control,
show the overshoot obtained with continuous controls.
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Fig. 2. Curves illustrate the wide range of slope control
obtainable with the circuit of Fig. 2. The turnover frequencies

are fixed.
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well defined frequency where the relative
effect of the tone control curve bhecomes
large.) In the circuit shown by Baxandall
and Barber, on the other hand, the shape
of the response curve is held more or less
constant and the crossover frequency is
varied.

Use Of Switches

A tone control free of overshoot and
interaction between the treble and bass
controls can be built conveniently only
with switches rather than potentiometers.
The simple form of the expression giving
the frequency response of the feedback-
type tone control allows almost any de-
sired set of tone control curves to be
built up easily if switches are used.
Turthermore, the switch type of tone con-
frol is convenient since it can be quiekly
reset to the same positions. The user will
quickly associate certain positions of the
tone-control switches with the various
conditions of audio reproduction that he
normally encounters with his equipment
and consequently will find the switches
a great aid. The author finds that an
average of two or three dbh variation
between the switeh positions is just
about right to give slight but noticeable
changes of tone quality. A switeh-type
feedback tone-control eircunit is shown
in Fig. 3 and its frequency response
curves in Fig. 2. Maximum boost is ob-
tained in position 11 of both treble and
bass switeches, while maximum attenu-
ation is obtained in position 1. Position 6
gives flat frequency response and the
gain of the cirenit is unity. Figure 4 is
an equalizer with variable turnovers and
continuons slope controls.

In order to understand better the
operation of the feedback tone-control
cireuit it is of interest to derive the
analytical expression for the gain. In
Fig. 5 is shown an equijvalent cireuit for
the tone control. M is the gain of the
amplifier tube including the loading ef-
fect of the tone-control network. Z, and
Z: may be complex impedances (some
combination of resistors and capacitors).
From the equivalent eirenit diagram one
can write the three equations

IE; "lyo = (2;1 +‘£52) X 1;
Eg=E;—Z,x1,
150 =— M x ZEG'

Solving these equations simultaneously
zives

e ) 1
G(l”: = X T e
: E! EZ.I I + Zyt ég

TTMXZ,)

If Z,+Z,/M x Z, is much smaller than
unity, then to good approximation

-

= .
2,
For the feedback control cireuit herein
deseribed this approximation is always
good if M is greater than 40, as if is for
a 12AX7 triode. The gain of the tone
coptrol is then the ratio of two inde-
péndent impedances Z, and Z,. Varia-
tions in the gain M of the amplifier tube
do not affect the frequency response so
long as 3 remains greater than 40.
When M js large, E is effectively zero,

Gain =
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and the amplifier tube grid is effectively
at ground potential. Thus the amplifier
tube grid is a “virtunal ground.” An easy
way to see that this is so is to assume
B g to be zero, as it must be if the ampli-
fier tube grid is indeed a ‘virtual
gronnd,” and then work out what the
gain must be. Referring again to Pig. 5.
for E; equal to zero then E,=7Z, x I and
E,=7,xI. Therefore

s e,
SO S e A

This is the same result that was obtained
in the preceding paragraph; so the am-
plifier tube grid must be a “virtual
ground” as stated. Then, since this grid
aets like a ground point, examination
of IMig. 5 shows that the load the tone
control places on whatever circuit pre-
cedes it 1s Z,, and the load on the ampli-
fler tube plate eireuit is Z,.

The voltage gain of a 12AX7 triode,
as shown in Fig. 3, is abont 50, or 34
db. Sinee the maximum boost available
from the tone control is about 10 times,

or 20 db, the net inverse feedback in
this cirenit is always greater than 5
times, or 14 db. Thus, if this eircuit is
operated at the 1-volt signal level, the
imtermodulation distortion is 0.2 per cent
ov less. (Actually in the case of treble
droop the amplification of the tube is less
than 50 due to loading of the plate cir-
cuit by the tone-control network; how-
ever the inverse feedback is still greater
than 14 db since the over-all gain of the
tone-control cireuit is less than unify.)

Since the ontput impedance of the
tube shown in Fig. 3 is less than 40,000
ohms without feedback, the oufput im-
pedance with feedback always greater
than 14 db is always less than 1/5 of
40,000 ohms or 8,000 ohms.

A 4700-ohm resistor R, has been added
in series with the output to reduce the
effect of the phase shift which -might
otherwise he added to the feedback
voltage due to heavy capacitive loading
if a shielded ontput eable is used. Such
loading could cause high-frequency
oscillations if R, were not included.
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This makes the total ontput impedance
about 13,000 ohms. Loading the output
with up to 400 upf of capacitance re-
duees the output at 15,000 ¢ps only 1 db
when the tone control is set for maximum
treble boost, and much less for other
positions of the tone control. Thus, this
tone-control circuit can also be used as
a low-impedance ouftput stage for an
audio preamplifier unit, eliminating the
need for an extra cathode-follower tube.
(It should be pointed out that even
though loading down the output like
this does not greatly effect the frequency
response of the cirenif, it does reduee
the amount of feedback somewhat, and
this may increase the distortion level of
the circuit. This also applies fo the
cathode follower and any other circuit
which obtains its low impedance by
negative feedback.)

Examination of Fig. 5 shows that the
output impedance of the circuit pre-
ceding the tone control mnst be added to
Z, when determining the gain of the
cirenit. In order for the preceding stage
to have a negligible effect on gain its

output impedance must he much smaller
than Z,. This is why the outpuf im-
pedance of the preceding circuit must
be kept below 6500 ohms for the Baxan-
dall circuit so that there is less than 1 db
loss at 15,000 eps in the maximum avail-
able treble boost. Although preceding
the tone control with a cirenit whose
output impedance is somewhat greater
than these limiting values will reduce
the maximum amounts of hoost available,
it will not affect the other characteristies
of the cirenit. If it is desired to precede
the tone control with a eircuit whose ount-
put impedance is somewhat greater, in
the case of the switch-type tone control
1t is possible to compensate the treble-
boost cireuit to give the correct response,
using the design technigque to be de-
scribed later.

If one compares the cirenit in Fig. 3
with -the Baxandall cirenit, he will find
that the fixed resistors R, and R, in the
tone-control network are 470,000 ohms
rather than 100,000 ohms, and that there
is no 470,000-ohm resistor between the
bass and treble controls. This change was
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Fig. 5. Equivalent circuit of the tone con-
trol.

made to inerease the impedance of the
tone confrol and hence reduce the limita-
tions on the output impedance of the
preceding eirvenit. For fthe eirenit in
Fig. 3 the maximum treble boost avail-
able at 15,000 cps is reduced by 1 db
when the output impedance of the pre-
ceding stage becomes as high as 16,000
ohms and 4 db for 66,000 ohms. These
impedances are approximately 3 times
larger than the impedances for the
Baxandall cirenit. Although they are
still low, it is now feasible to precede
the cireuit with a low-output-impedance
voltage amplifier rather than a cathode
follower. This could be done for the
switeh-type tone control without inereas-
ing the maximum impedance at the grid
of the tone-control amplifier tube beyond
1 megohm because of the elimination of
the 1-megohm bass-control potentiometer.
The 470,000-ohm resistor in the Baxan-
dall eircnit is used to increase the im-
pedance of the tone control at tfreble
frequencies, but this is no longer needed
in the switch-type umit. FEven without
any isolation hetween the treble and bass
networks there is no interaction eausing
variation away from the predicted fre-
quency response curves in any situation
that would be normally encountered.
The choice of vacuum tube for the
feedbhack tone-control cireunif is not very
critical. The pentodes 5879 and 6SJ7
give abont the same gain without feed-
back as a 12AX7 triode in the circnits
deseribed. A high-gm pentode such as a
6AU6 will give much more gain before
feedback, allowing more feedback to be
used in the cireuit. Any triode having a
gain somewhat more than 10 can be
used with only slight lessening of the
maximum amount of hoost available,
although the amount of feedback will be
less, with a consequent inerease in distor-
tion and output impedance. In the case
of high-gm pentodes and triodes with
low plate resistance, the magnitudes of
the impedances in the tone-control net-
work can be reduced, allowing long
leads between the controls and the tube
without affecting the performance of
the cireuit; but this requires a corre-
spondingly lower output impedance in
the preceding stage. Using pentodes will
reduce the Miller effect whichk might
otherwise adversely effect the treble-
boost curves of some of the possible
variations of the ecirenit. The Miller
effect, however does not hother the cir-
cuit 1n Fig. 3 or the Baxandall circuit.

Variations

The switeh-type feedback tone control
is capable of many variations. It is en-
(Continued on page 44)
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Simplitronics:

- Understanding the r's in Transistors

HAROLD REED*

A simple explanation for the experimenter of the r parameters of transistors

HE EXPERIMENTER and electronic tech-

nician will be working with transis-

tors more and more. Many will be
unacquainted with such things as the
science of solid-state physics and quan-
fum mechanies used in the study of semi-
conductors.

Although it is desirable, for a thorough
understanding of transistor theory, fo
make a study of these prineiples, it is
not at all a prerequisite to do so in order
to experiment intelligently with and de-
sign and develop transistor circuits.

However, there are basie transistor
parameters that should be understood by
the transistor experimenter and tech-
nician, and he should become as familiar
with them as he is with fundamental
vacuum-tube parameters. Among others,
important in transistor ecircuifry are
the » parameters, the snbject for dis-
cussion in this article.

Before discussing the simple equations
involved we should consider some of
the conventions employed in transistor
work. If is usual practice to represent
parameters of the transistor itself with
small lefters, while capital letters are
used to indicate parameters external to
the transistor. Thus, 7, refers to the eol-
lector resistance whereas the external
load across the transistor, (collector out-
put), may be shown as RZL. Similarly,
in the case of voltages, v, wonld indiecate
the collector to base voltage and V. the
collector supply voltage. Further, it will
he found that the small letter » may be
immediately followed by two numbers.
The reason for this will become clear
when the reader reealls the simple Ohm'’s
law equation which states that, R=18/I,
and studies the transistor civeuit for the

* 8917 Madison St., Hyattsville, Md.
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Fig. 1. Equivalent circuit for grounded-

base transistor.
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grounded-base configuration given in
Fig. 1 together with the following data.
The circuit is used for small signal and
d. e. parameter testing.

Suppose we first consider the term
ry;- In this case the voltage between
terminal 1 and ground of Fig. 1 is
measured with the high-impedance volt-
meter. The enrrent flow throngh terminal
1 is measured with the milliammeter or
microammeter. Thus, 7,, denotes the re-
sistance obtained by measuring the
voltage across terminal 1 to ground and
the current through ferminal 1. Simi-
larly, #,, indicates the resistance found
by measuring the voltage across terminal
1 to ground and the current flow through
terminal 2. In each case the first numeral
after the » refers to the voltage and the
secand numeral refers to the current
reading. Referring again to »,,, this im-
plies that »=w,/¢,; that is, the rzetio of
the voltage across terminal 1 to ground
and the eurrent through terminal 1.
This equation is equivalent to the Ohm’s
law equation, R=E/I. Similarly, 7,,,
means that 7 =»,/4,, which is the ratio of
the voltage across terminal 1 to ground
and the eorrent flow through terminal 2.
The voltage and eurrent terms of these
equations are sometimes written as v,
Vo gy T, cOrresponding to voltage and
cnrrent readings as taken af emitter or
collector terminals of the transistor. The
reason for this will be understood when

it is realized that terminal 1 conneects to
the emitter and terminal 2 goes to the
collector in the diagram shown,

Parameters r,, r, v, and r,, are known
as emitter resistance, base resistance,
collector resistance and mutual resist-
anece, respectively.

The important r parameters are as
follows: #,,=9,/i,, 7;.2=0,/1,,
V5/4y, Too =3/%,. With the grounded base
transistor circuit we may write as fol-
lows: 7,5 =Ve/tey 712 =0e/ley To1 =0/ %0
Tye =Vs/%. 7y is the input resistance,
7,, the output resistance, r,, the feed-
back resistance and r,, the forward re-
sistance. Also 7y, =7+ 7Ty, T1a =Ty, For =
Y+ 7y and 75, =7,+7,. It can be seen
then that ro=17,—71, 7,=70— 712, Ty=
7oy — 7'15- The parameter r,, is known as
the mutual resistance since a transistor
network, like the electron tube, is an
active network. An active network re-
sults in amplification between its input
and output terminals. This aetive prop-
erty is shown in transistor-network dia-
grams as a generator and designated
Ymie- Lhe reader may compare this with
the equivalent radio tube expression
”E.v'

As with electron tubes, dynamie or
static measnrements ean be made. Fig. 2
presents the cirenit connections for
statically testing for the r parameters.

Ter =

(Continued on page 42)
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Fig. 2. Circuit connections for making static tests on a transistor.
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Speaker Enclosures

EDGAR M. VILLCHUR*

A discussion of indirect radiator systems—the horn and the resonant enclosure
—and how they help to couple a speaker to the air at bass frequencies.

£ have seen that in direct-radiator

speaker systems the function of

the enclosure may be thought of
as a negative one—that of separating
front and back waves (except in the
case of the acoustie suspension cabinet,
which must also supply elastic restoring
foree to the speaker). In resonant and
horn systems, however, the enclosure,
in addition to serving as a baffle, plays
a definite positive role in the radiation
of bass frequencies.

Resonant Enclosures

It will be recalled that a Helmholtz
resonator 1is that type of acoustieal
resonator i which an enclosed body of
air, with an opening to the outside,
vibrates as a mass-elasticity system—
the eavity of air supplying the elasticity,
and the air in the port providing the
(acoustic) mass. The confined air is
compressed and expanded uniformly, so
that the device pulsates as a single unit
rather than in sections, and it does not
create overtones like those of an organ
pipe. The sound produced by blowing
across the mounth of an empty jug
illustrates the pure fundamental ontput
of the Helmholtz resonator, as compared
to the rich harmoniec speetrnm of air
column resonances,

Suppose we were to mount a speaker
so that the cone faced into such a Helm-
holtz resonator, and the sound emerging
into the listening room came from the
resonator’s port. The speaker would thus
be radiating through the Helmholtz
resonator rather than directly, and
would of course be strongly influenced
by- the characteristics of the resonator.

This does not quite describe the de-
sign of the bass-reflex enclosure, but
it is close. In the bass-reflex system only
the rear of the speaker faces the room
(speaking acoustically) throngh the
Helmholtz resonator, and the front of
the cone continues to act as a direct
radiator. Furthermore the vear sound
path, through the cabinet, becomes in-
effective at the mid and high frequnencies,
where the front of the cone takes over
and acts in the same way as in a purely
direct-radiator system. The bass-reflex

* dcoustic Research, Ine., 25 Thorndike
Street, Cambridge 41, Mass.
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Fig. 10—4, Bass-reflex enclosure.

speaker system is illustrated in Fig.
10—4.

One might be led fo believe that the
cabinet resonator would “speak” al-
most continuously at its own natural
frequency whenever it received energy
from the speaker in this frequency re-
gion, adding an artificial, boomy quality
to the musie. This is, unfortunately,
precisely what happens with improperly
adjusted bass-reflex systems, and evi-
dently the number of improperly ad-
justed systems has been great enough to
create undeserved criticism of the bass-
reflex enclosure itself. A correctly de-
signed bass-reflex enclosure, adjusted to
the particular speaker used, is capable
of producing clean, wide-range bass,
and of extending the capabilities of the
speaker used, particularly from the
point of view of decreasing bass har-
monic distortion.

The bass-reflex system is a combina-
tion, or mesh, of two resonant systems,
the mechanical moving system of the
speaker and the acoustical Helmholtz
resonator. A detailed analysis of the
behavior of resonant systems in mesh
is not in order here, but the eonclusion
may be stated, that the performance of
the combination has qualities of its
own. Specifically, when the resonant
frequencies of the two systems are the
same the single resonant peak is re-
placed by two smaller peaks, above and

below the original resonant frequency,
and %hen the proper amount of damp-
ing is applied, the smaller peaks may
be “ironed out.”

Thus when the Helmholtz resonator
of the bass-reflex enclosure is tuned to
the same resonant frequency as the
speaker, and when the port is properly
damped, instead of boomy, one-note
low-frequency veproduction we may
expect uniform, extended bass. Most
important, the resonator inereases the
efficiency with which energy is coupled
from the speaker fo the air at low fre-
quencies, and a given hass power can
be radiated from the speaker (through
the Helmholtz resonator) with smaller
cone excursions. Since the non-linearity
of speaker suspensions, as we have seen,
is the major source of harmonic distor-
tion, the decreased vrequirement for
voice-coil exceursion may radically reduce
bass harmonie distortion.

Let us again resort to analogies for
the purpose of gaining an intnitive
grasp of the physical working of the
device we are investigating. When we
blow across the mouth of an empty jug,
ar into an ocarina, we inerease the effi-
ciency of coupling energy from our
breath to the air of the room. We can
produce a relatively low-pitched sound
of respectable volume; it would probably
be impossible to produce such a sound
directly, by whistling, without the aid
of the Helmholtz vesonator. Of course
in these examples the influence of the
acoustical resonator is predominant; in
the case of the bass-reflex enclosure the
acoustical resonator is tamed and made
a servant rather than a master.

Althongh the acoustical resonator of
the bass-reflex cabinet is anti-resonant
to the speaker and out of phase with it,
sound radiated from the port is in
phase. Sound from the back of the
speaker con¢ is opposife in phase to
sound from the front (ecompressions
occur ab the same time that the air in
front is bheing rarefied and vice-versa)
and when the rear sound has its phase
reversed by the cabinet it emerges in
support of the direct radiations of the
speaker.

Another analogy may be helpful in
illustrating the working of the bass-
reflex system. Suspend a weight on a
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ACQUSTIC ELASTICITY
OF AIR IN
ENCLOSURE
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Fig, 10—5. lllustration of mass-elasticity

system of bass-reflex Helmholtz resona-

tor, and how it is coupled to the rear
of the speaker cone.

long rubber band and, holding on to
the free end of the band, move your
hand up and down. It will be seen that
at one frequeney of vibration (the reso-
nant frequency of the system) the
weight will move the farthest. Two
things may be noted; first, that at reso-
nance the motion of the weight and of
the hand applying the force are more
or less in opposite divections—out of
phase—and second, that at resonance
the load imposed by weight is greatest—
one feels the greatest resistance. The
hand doing the work vrepresents the
moving speaker cone; the weight repre-
sents the acoustical mass of the air in
the enclosure’s port; and the rubber
band, communicating energy to the
weight, represents the enclosed air of
the cabinet. The reversal of phase, and
the anti-resonance of the acoustical
system (which pulls or pushes against
the force of the speaker) is thus illus-
trated. Figure 10—5 shows this mechan-
ical analogy of weight and spring in
place in the actual reflex eabinet.

An improperly adjusted bass-reflex
enclosure not only loses the advantages
listed here, buf introduces peaked char-
acteristies of its own which create very
unnatural, if loud, bass reproduction.
Such a system is actually improved by
stopping up the port opening. Methods
of tuning and damping bass reflex en-
closnres to the particular speaker being
housed involve changing the size of the
port opening and stretching eloth across
the opening for damping. Procedures
using test instruments are deseribed in
the literature. A yough method, which
may nevertheless be sucecessful if the
port size is approximately right, is to
stretch layers of a loose-weave cloth

1B, M. Villehur, ‘‘Handbook of Sound

Reproduction,”” Chap. 11, Aubio ENGI-
NEERING, May, 1953.
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like burlap across the opening in prog-
ressive layers, until the bass sound is
most natural, neither boomy nor thin.
Good program material to use for such
an adjustment is organ music with a
dominant pedal line, or orchestral musie
in which repeated use of the bass drum
is made.

Other Resonant Enclosure Systems

Other resonant enclosures ave, for the
most part, variations on the theme dis-
cussed above. The acoustical resonator
may be an air column rather than of
the Helmholtz type, as in the acoustieal
labyrinth and the “air coupler.” Here
there is an additional problem, of sup-
pressing the harmonies of the columm.
The RJ, Kelton, and Baruch-Lang en-
closures ave examples of the application
of the damped Helmholtz resonator to
enclosures of small size,

Horns

The hasiec purpose of a horn is to
inerease the coupling between a vibrat-
ing source of sound and the surrounding
air. The horn is an ancient acoustical
device, and loud blasts of sound, for
military or other applications, ecould he
produced thousands of years ago by
persons who forced their lips to vibrate
against the mouthpiece of a horn,

It is evident that, for a given vibra-
tory excursion, the larger the radiating
diaphragm the more air will be moved
and the greater the sound energy that
will be radiated. But large diaphragms
are inconvenient and heavy. By using a
flared fransmission channel (a horn)
the effective radiating area of a source
of sound ean be increased to that of
the mouth, or large end.

Let us divide the air of a horn into
imaginary successive layers, infinitesi-
mally thin, each ove a tiny bit greater
in diameter than the last. (See Fig.
10—6) When we stimulate the small
diameter layer at the throat of the horn
with sound we will progressively engage
cach of the suceeeding layers of air.
Beecause of the gradunal change of diam-
eter (the “impedance discontinuity” be-
tween each successive layer is negligi-
bly small) we will find that the source
of sound at the throat engages all of
the air in the horn. We ean think of the
horn having an imaginary, massless
diaphragm at the mouth, of much larger
diameter than our real diaphragm, which
is controlled by the latter. This “vir-
tual” diaphragm is no less effective for
being imaginary—the molecules of air
are vibrating back and forth just as if
a diaphragm the size of the horn’s
mouth were actually there.

There may appear to be an unreal
quality about the action of a horn, in
that it seems to get something for noth-
ing, making a soft sound info a loud

WWW amerieaniadiohistary. com

Fig. 10—6. Increase of effective radiating
area of a small diaphragm at the
throat of a horn to that of the mouth.

one. A horn is purely a passive device,
and does not inject additional energy
into the system. But the reason that a
horn is able to increase so dramatically
the radiation of sound from a given
source (by factors of 10 or more) is
that most sources of sound have only a
very poor “bite” of the surrounding air,
and do not succeed in changing much
of their mechanieal energy into acousti-
cal energy. The horn allows the mechan-
ical power capabilities of the sonree of
sound to be tapped much more effi-
ciently. In the case of a horn-loaded
londspeaker neither the efficiency nor
the power capability of the speaker it-
self is changed, but the transfer of me-
chanical to acoustical enexgy (the
mechanico-acoustic efficiency of the sys-
tem) is greatly increased. The extra
acoustical power drawn from the sys-
tem was there, unused, all the time.

The use of the horn in the develop-
ment of sound reproducing equipment
is illustrated in Fig. 10—7. The earlier
horns were necessities, as the small
diaphragms could not move far enough
to produce anything like the required
volume of sound. The modern bass horn
illustrated in D is not a necessity, but
i1s used to increase the efficiency of the
speaker and to reduce the exeursion re-
quirements of the speaker mechanism.

Horns have their special problems,
too. There are two -characteristics of
horns as transmitters of sonnd energy
that ave especially significant; the cut-
off frequency, and the formation of
standing wave resonances due to reflec-
tions from the mouth, as in an open-
ended organ pipe.

Below a certain frequency, determined
by the rate of flare, the horn ceases to
act as an efficient sound coupler. To
keep the cut-off frequency low, the
rate of flare of the horn must be very
gradual. This characteristic is inde-
pendent of the actnal length of the horn,
but if we want a large mouth the slow
flave must be continued over a long
distance. And it is important that the
mouth be large, for reasons other than
those relating to efficiency. Unless the

(Continued on page 34)
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JOSEPH GIOVANELLI

Hot Stylus Recording

Q. I have heard much discussion and.
seen quite a few references on album joc-
kets aboul hot stylus recording. What is
it and why is il used? Elbert Aaront,
Dallas, Tezas.

A. Heated stylus recording is litfle dif-
ferent from the usual methods of making
instantaneons dise reecordings on lacquer.
As always, the sapphire needle is placed
on the surface and is caused to spiral by
means of a feedserew. The vibrations im-
parted to the needle by the cutting head
assembly cause the undulation in the groove
walls which, when played back, are trans-
lated into electrical impulses by the pickup,
later to be translated into acoustical power
by the loudspeaker or headphones. In the
heated stylus method, the sapphire tip is
wound with resistance wire whose terminals
are fed by a source of voltage. This caunses
the resistance wire to heat up, similar to
the action of a heating element in a toaster
or flatiron. This, in turn, eauses the sap-
phire tip to be heated. A variable resis-
tance and an ammeter are placed in series
with one side of the resistance so as to
indicate the proper adjustment for the
equipment to the correct amount of heat.
The heated tip is able to cut the laequer
material far more easily than the cold sap-
phire tip, meaning that the head weight
can be greatly reduced for a given amount
of groove depth. This means that mmech
Icnger cutting time may be had from a
single stylus than would otherwise be the
case. Since the needle ean travel through
the lacquer more easily, it becomes possi-
ble to reduce the surface noise or inecrease
the signal-to-noise ratio by as much as
20 db, depending upon the condition of the
stylus tip, the amount of heat used, the
condition of the blank, and so on. Since
the head is lighter, this frees the needle to
move more easily from side to side, which
means that less driving power is needed,
especially at the high end of the speetrum,
It also means that the frequency range can
be inecreased. However, the ehip or waste
material etehed ont of the surface of the
disc to form the grooves is highly inflam-
mable and the heat of the stylus may
easily be sufficient to cause it to burst into
flame. Thus, a suetion system is needed to
remove the chip from the record surface as
quickly as it is created. In commercial
installations, suction was used even before
liot stylus recording. For anyone who wants
to try it at home, suction is most important.
The brush or other “‘chip chaser’’ must
not he used.

Class A, B, C

Q. What are class A, B and C amplifiers
and what are their advantages and dis-
advantages? John J. Hamer, Galesburg, Il

A. TFirst, it must be clearly in mind that
a vacuum tube operates on what we call a
grid voltage-plate current characteristic
curve. Starting from the center of this
curve, the more negative the grid voltage,
the less the plate current, and the change
in grid yvoltage causes the change in plate
current to be directly proportional to it.
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As we approach the lower end of the curve,
we see that the grid voltage must be de-
creased much more to obtain a given de-
crease in plate current; the linearity of
the curve js gome. Finally, we reach a
point where the grid voltage is such that
there is mo more plate current flowing.
This is known as the cut-off point. Going
back again to the center of the curve, we
can inerease the grid voltage for quite a
while and the plate current will increase in
direct relation fo the inerease in grid
voltage. Finally, we reach a point where the
grid itself draws current, and here again
the linearity of the curve disappears.
TFurther increases of grid voltage cause
inereases in plate eurrent, but not in direct
proportion to the changes in grid voltage
which cause them. We eventually reach a
point where the cathode is ineapable of
emitting any more electrons, and further
increases in grid voltage ean cause no
forther change in plate current. This is
the saturation point.

A class A amplifier is one in which the
atatic operating grid-bias voltage is ad-
Jjusted to fall in the center of the curve.
The swing in grid voltage should be held to
such a value that it never enters those por-
tions of the curve wherein nonlinear opera-
tion js observed. With this arrangement,
either gsingle-ended or push-pull arrange-
ments may be used. This type of amplifier
has relatively low distortion products, bnt
is the least efficient of the three classes of
amplifiers under discussion here. This lack
of efficiency stems from two factors: 1)
With no plate current change, that is,
under static operating conditions, the tubes
draw a fairly large amount of plate cur-
rent, and, 2) very little useful ‘‘work’’ if,
indeed, any at all, is being done. Also, the
power output from this type of amplifier
is not as high as can be obtained from the
same fubes with the same plate voltages
but nnder class B or C conditions. This is
because the grid voltage swing must be
confined to the linear portion of the curve,
as previously noted.

A class B amplifier is operated in such a
way that its statie bias is set at cut-oft.
This type of amplifier cannot be used for
audio work without being connected in a
push-pull arrangement for, as can be seen,
only the positive half of each cycle will be
reproduced in a single-ended elass B am-
plifier. In the push-pull arrangement, one
tube works while the other is cub off. The
grid voltage swing is adjusted so that at
the extreme positive point of swing the
tube just beging to draw grid current. It is
easy to see that there is more distortion
in this type of amplifier, sinece each tube
works on the nonlinear portions of the
curve, both above and below the center.
This distortion can be greatly minimized
by the proper use of feedback eircuits. It
will also be obvious that the efficiency will
be greatly inereased over the class A am-
plifier since, when there is no signal there
ig little or no plate current flowing. While
the efiiciency of a class A amplifier may
run gomewhere in the neighborhood of 30
per cent, a class B amplifier’s efliciency
may be in the order of 60 per cent. Much
greater power output can be had, too, help-

ing to improve the efficiency, since the grid
of the tube may be permitted to swing
through almost the entire length of the
curve, It should go without saying that
biases between those of class A and B may
be used, with good efiiciency and low dis-
tortion. These are commonly known as
class AR amplifiers, as they are neither
class A nor class B.

The class C amplifier is biased to a value
of abont twice cut-off. This type of am-
plifier cannot be used in audio work. It
finds wide application in radio transmitters,
however, and in these circuits the efficiency
is very high, perhaps 80 per cent.

Instantaneous Starts

Q. While listening to broadcast stations,
I have often noiled with some amasgement
the prompiness with which the recording
follows its introduction by ithe announcer
or another record. I'’ve tried to do this at
home and have found that the lead grooves
are just too long for the music to stari
that quickly. Are the records used by broad-
cast stations made with short lead grooves?
Louis Heid, Corning, N. Y.

A. The records used by broadcasters are
very likely pressed from the same masters
from which those in your own collection
were pressed. The studio engineer uses a
simple but effective trick to aecomplish
this. There are various systems but they
are esgentially the same in result and gen-
eral method. The output from the pickup’s
preamplifier is so arranged as to be
channeled into one of two amplifiers, the
first of which ultimately feeds the trans-
mitter, the second of which feeds a loud-
speaker or headset. While the announcer
is introducing the record, or perhaps while
the preceding disc is playing, the turntable
in question is switched into the second am-
plifier, known as the audition or monitor
anmplifier. The engineer starts the table
and places the arm on the record just as
you do. He waits nntil he hears the first
note of program material and then quickly
stops the dise with his hand, leaving the
table rotating under the now held dise. He
rotates the disc in a counferclockwise
direction for between a quarter and a half
turn, depending on the rotational speed of
the recording. This of course means that
there is a half turn of blank groove during
whose rotation the disec can come up to
speed. This prevents the musie from' ‘‘wow-
ing’’ in. The engineer’s next step is to
make sure that the volume control govern-
ing the output from that particular am-
plifier is turned down; fhen he throws a
key which switehes the preamplifier’s out-
put into the program amplifier. At just the
right moment, he releases the dise and a
fraction of a second later turns up the
volume control. If the record has been
properly cued, for that’s what this whole
process is called, the dise will not ““wow’’
in and there will not be a long delay be-
tween the time the announcer introduces
the selection and the time you, the listener,
hiear the first note.

Infinite Baffles

Q. What is an infinite baffle? Lincoln
Roberts, Dizon, Missouri.

A. Before diseussing what this is, it
might be well to review the need for a
baffle. A loudspeaker mounted in free air
operates in the following manner when the
cone is making an outward excursion: The
air direetly in front of the cone is being
pushed together fo form a compressional
wave; ab the same time, the rear of the
cone is attempting to recede from the air
pushing against it, forming a partial

{Continued on page 46)
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You're the Sultan ... with 70 watts mm your harem

Our impressionable friend is high on his
Persian carpet...transported by Sche-
herazade and the princely new Bogen
D070 power amplifier. Small wonder, with
70 pure watts at his fingertips. If you are
frustrated with plebeian equipment, add
the Bogen D070 to your hi-fi harem. It’s
magnific . .. but why not read the astound-
ing spec’s for yourself:

NEW BOGEN D070 70 WATT AMPLIFIER (RIGHT) :
The finest amplifier we've ever manufactured
(and, we think, the finest on the market). 70
watts al less than 0.5% distortion, with undis-
torted peaks of 300 watts! Calibrated Power
Output Indicator; Light Indicator for positive

adjustment of exclusive Bogen Variable
Damping Factor Circuit (pat. pend.) ; Built-in
Speaker Selector Switch permits geparate or
gimultancous use of two speaker systems,
$129.50 in Mahogany-or-Blonde-finish metal
enclosure. For horizontal oy verticul mounting.

NEW BOGEN R710 FM-AM TUNER AND PREAMPLI-
FIER: M Response, £ 0.5 db from 15 to 15,000
cpg; FM Sensitivity, 2.5 microvolts for 30 db
quieting. Preamp = 0.5 db from 10 to 60,000
eps, with distortion under 0.2 at rated out-
put. Controls: new calibrated “Zero-In" Tun-
iy Meter; 5-position Record Equalizer; Input
Selector Switch; Duul Concentric Tone Con-
trols; Separate Loudness Contour Selector;
Separate cut-off 2-position filter switches. In-
puts for phono, tape, other proyram sources.
R710 Chassis, $159.50. Muhogany-finish or
Blonde-finish metal enclosure, §7.50.

Become a high fidelity Sultan. Hear these two
units at your favorite Sound Salon tomorrow.
And remember to send 25¢ for our 3rd edition
of “Understanding High Fidelity” to Dept.
HH, David Bogen Company, Inc., 29 Ninth
Avenue, New York 14, N. Y.

HIGH * FIDELITY
because it sounds betier
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Equipment Report

Marantz 40/20-watt Power Amplifier—Marantz Audio
Consolette—Rek-O-Kut Models 120 and 160 Transcrip-
tion Arms—National New Criterion AM and FM Tuner
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Fig. 1. Performance curves for the

Marantz amplifier and Audio Consolette.
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building a preamplifier-control unit ex-

actly to suit his fondest dreams as fo
performance, absence of hum and noise,
flexibility of control, and over-all appear-
anee, it is quite likely that he would come
quite close to duplicating the Marantz
Andio Consolette—if he had the necessary
experience, ability, and perseverance. And
that is just about what Saul Marantz did,
and over many months he worked out the
design. The result was sufficienfly ‘‘com-
mercial’ to warrant putting the unit on
the market. The performauce eurves in
Yig. 1 show why.

And with a successful Audio Consolette
on the market, it was only logical that a
power amplifier of equivalent performance
should be developed to round out the line.
The amplifier is shown in Fig. 2 and the
Consolette in Fig. 3.

The nmplifier has several unique features.
In the first place, it may be used as a
20-watt triode amplifier or as a 40-watt
Ultra-Linear unit, the choice being made
simply by throwing a switeh. The oufput
tubes are 6CA7/EL34, working at a plate
voltage of 465 and with fixed bias. An
illuminated meter on the chassis permits
correct adjustment of bias, d.c. balance of
the plate currents in the output stage, and
a.c. balance of the entire amplifier., A
switch on the pamel above the meter has
four positions—NORMAL, BIAS, D.C. BAL, and
A.C. BAL. Separate controls are provided for
adjustment of each of the three para-
neters, To prevent leaving the switch in
any of the test positions, the output is
shorted except in the NORMAL position.

The input to the amplifier is unusual in
that there is a built-in high-pass filter that
serves to eliminate practically anything

Ip THE AVERAGE AUDIOFAN were to starf
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below about 10 eps, thus reduecing the
damaging effect of low-frequency signals
which are sometimes present because of
faunlty record player or pickup arm—or
even in the records themselves, such as
once-per-revolution bumps which ean ruin
reproduction (to say nothing of the loud-
speaker) when followed by a high-powered
amplifier. Additional jacks provide for a
lower level input (6 db) and for eliminat-
ing the filter where it is nof needed. The
filter will not affect the audible frequency
response of the amplifier, however, even if
left in at all times.

The gain of the amplifier is practically
unchanged when switehed from the 20-watt
condition to the 40-watt mode. In the PRE-
AMP input, a l-watt output is obtained
from an input of 0.3 volts for 40 watts
and 0.315 volts in the 20-watt position. The
other two jacks have the same input-volt-
age requirement for a 1000-cps signal—
0.104 volts for the high-power setting, and
0.109 for the low-power setting, Measured
hum oufput was .0004 volts across 16 ohms
which is 80 db below 1 watt, or 96 db
below maximum ontput as usually stated in
specifications,

In the 40-watt setting, IM distortion is
below 1 per cent up to 35 watts, just barely
over 2 per cent at 40 watts; at the 20-watt
setting, the distortion remains below 1 per
cent at 19 watts, reaching 2 per cent at
21 watts. Distortion is below 0.2 per cent
at one tenth the rated output.

A wide variation in damping is available
—there are three separate returns for the
variable-damping action, together with 2
control which adjusts the damping to suit
the requirements. Listening tests show a
minimum of effeet with high-quality
speaker; with those not properly housed or
with regonant peaks, the variable-damping
feature assumes greater importance,

The Audio Consolette

As would be expected, fhe preamplifier
curves in the Consolette are among the
most we have encountered. Tone controls
provide relatively conventional response, but
the londness compensator is unique in that
it is continuously variable yet separate
from the volume control, The curves in the
center section of Fig. 1 show the response
at 50 per cent rotation and at full on, with
any intermediate degree being available.
The cutoff filter has four positions—¥FLAT,
10 K¢, 7 X6, and 5 Kc—with the curves
shown in the insert in the upper section of

The two Marantz units—Fig. 2 (left) the 40-watt power ampli-
fier with the perforated grille cover removed to show the
meter and test switch as well as the adjustable controls.
Fig. 3 (below) The Audio Consolette in its wood housing.
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Fig. 4. Schematic of the Audio Consolette, with input switching eliminated to reduce
size. The insert shows the switching for tape recorder feed and monitor output.

Fig. 1. The schematic of Fig. 4 omits the
input swifehing to save space, but there are
three low-level inputs (microphone, low-
level phono, and medium-level phono), and
four high-level inputs (tuner, TV, extra,
and tape). The tape input is controlled by
a glide switch which connects the output of
the tape recorder to the high-level input
so that it may be used to monitor while
making reeordings on a three-head machine,
as well as for playbacks from the more
eommon two-head machines. The selector
switch thus controls the feed to the tape
recorder at all times, and also to the re-

mainder of the amplifier when the slide
switch i8 in the right position (in the
insert of Fig. 4) for monitoring what is
being fed to the recorder, while if the
switeh is in the left position the remainder
of the amplifier is connected to the tape
recorder output for monitoring off the
tape.

I'i‘he Congolette is powered by a separate
supply, shown at the right in 7ig. 3, which
furnishes 320 volts for the plate cireuits
and 18.9 volts for the three heaters in a
series-parallel arrangement, as well as for
the pilot light. Both supplies are heavily

filtered, the high voltage with 200 pf of
capacitance and the heater supply with
1300 pf. With the volume control in the
maximum position, the hum (and noise)
in the output is less than 0.1 millivolts. In
the microphone and phono positions, hum
iz less than 0.5 mv at normal settings of
the volume control, or more than 66 db
below 1 volt output.

The phono preamplifier is equipped with
two separate controls—one for the bass
and one for the treble. When using miero-
phone, both controls are normally set af
FLAT. Any desired combination of low- and
high-frequency equalization may be used,
providing all the flexibility that should
ever be required. The dual volume control
prevents overloading of the first stage of
the tone-control stages, while reducing hum
and noise in the intermediate stages by the
gection just preceding the eathode-follower
output stage.

Signal levels required to produce a 1-volt
output are as follows: tmmer, TV, extra,
and tape, .056 volts; microphone and low-
level phono, 1.25 millivolts; medium-level
phono, 2.3 mv, The signal supplied to the
tape recorder is the same as that of the
high-level input sources, and it is 45 times
the input from the phono pickup or miero-
phone.

From these performance enrves and data,
it is seen that the Audio Consolette and the
Power Amplifier are both of exceptionally
high quality, which is carried out in the
appearance of the units from the ontside.
Internally, they show every evidence of
careful design and workmanship. The
wiring ig neat aund efficient, cabled where
possible. Parts placement is such as to
minimize the lengfh of connecting leads,

(Continued on page $3)
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or 20 watts, yet without changing gain.
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The Modern Approach to
High Flidelity Amplifier Design

the NEW | Pido?™ |AA-920 50( 20,

® Wcsl of Roc:ues

Power Amplifier and Audio Control System

Here —in one handsome, convenient enclosure — is
the immediate answer to all your amplifier needs.

There is hardly a high fidelity feature you can name
that has not already been included in the AA-920. First,
it delivers up to 20 watts of undistorted audio power
with a frequency response that is flat from 20 to 20,000
cycles £1db. Even at its peak output of 40 watts, distor-
tion is surprisingly low.

Second, the AA-920 also incorporates a high quality
prcamplifier and a versatile audio control system. In
addition to phono, tuner, tape amplifier and auxiliary
channels. the AA-920 also has provision for operating
directly from the playback head of a tape deck or tape
recorder. The necessary tape equalization is ineluded.

The phono input impedance is continuously variable,
and may be adjusted for the optimum value prescribed
for your Zavorite cartridge. There are four record equaliza-
tion positions, as well as independent, full-range bass and
treble tone controls, effective on all inputs.

See and hear the Pilot AA-920 at your hi-fi dealer or

p P write for complete specifications to Dept. YH-1 e
the ‘101 RADIO CORPORATION 37.06 36th STREEY, LONG ISLAND CITY 1, N. Y.

AUDIO & AUGUST, 1956

Sharp-cut rumble and scrateh filters are also included
in the AA-920. Each is operated by a separate switch
which may be set for either mild or extreme conditions.
To give full eflectiveness to the loudness control, the
AA-920 is also equipped with a volume or level-setting
control.

The AA-920 employs the new rugged 61.6GB output
tubes in push-pull. Use of DC on all tube heaters in the
preamp and other low level cirenits has brought
hum to 80db below full output— practically hum-free
performance.

The all-metal enclosure of the AA-920 is luxuriously
finished in deep burgundy and burnished brass. Styling
and design make it the perfect match for the Pilot
FM-530 and the Pilot FA-540, companion FM and
FM-AM tuners to the AA-920.
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2. ROMANTIC

Brahms: Viola Sonatas Opus 120, #1
and #2. Paul Doktor, viola, Nadia Reis-
enberg, pf.

Westminster WN 18114

Brahms: Celle Sonatas #1, Op. 38; #2,
Op. 99. Pierre Fournier, cello, Wilhelm
Backhaus, pf.

London LL-1264 (127)

Two marvelous pairs of the best in Brahms,
both more than usually well played. In the
viola sonatas (same ax the two clarinet
gonatas) Doktor knows his style, does an
excellent job If occasionally 2 bit timidly
when more ontspoken expreszion could be
used; Nadian Reisenberg's pinno gives him an
energetic and strong support that is always
musical if not entirely subtle. Those who
know the music In its clarinet form will find
the viola eoloration, in this, Brahms' own
alternative, particnlarly interesting.

The cello gsonatns are hizhly contrasted, the
first a wvigorous, youthful wark of the most
disarming and straight-forward Romantic
Iyricizm, the second, twenty years Iater, far
more complex but even more masterful in its
use of the diffieult ecellp-piano combination.
The Backhavs piano is a pillar of tremendous
strength here—and these piano parts are
incredibly sumptuous and rich. Fournier is
somewhiat more restrained though equally
musieal, and this is entirely proper; too
mueh cello ¢an spoil these works only too
easily but wenkness in the piano playing js
fatal.

The viola sonatas are soioothly recorded
and well balanced, in a rather c¢lose acoustic,
the cello sonaras have more liveness, the piano
4 bit in the background but with plenty of
strength and clarity.

Brahms: Horn Trio, Op. 40. Arthur
Grumiaux, vl., Gregory Tucker, pf., James
Staglione, harn.

Boston B-209

The names aren’t the biggest, but this is by
all odds the finest recording of this work
I've heard and, for that matter, the most
intensely played of any of these Brahms
works. The horn trio is one of the most en-
dearing of all Brahms' early and lyrie pieces,
full of the sort of heartfelt and youthful
melody that also fllls the earlier cello sonata
(preceding) and the somewhat later German
Requiem (following). An impassioned play-
ing, in all three instruments, and Archnr
Grumiaux’ violin comes through particularly
well, The horn solo has just the right mellow,
German quality, without vibrato (as in French
style) and full of atmosphere. A splendid, big
recorded sound too, only the piano being a bit
off, on the thin gide. (Maybe it was the piano
itself.)
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EDWARD TATNALL CANBY*

Brahms: German Requiem, Op. 45. St.
Hedwig’s Cathedral Choir, Berlin Motet
Choir, Maria Stader, sopr., Otto Wiener,
bar., Berlin Philh., Fritz Lehmann.
Decca DX 136 (2)

Another splendid “Requiem,” yvet quite un-
like the recent and also excellent version from
Frankfurt, on Capitol records. (Both are
German-made recordings.) This s a grand,
cathedral-style performance, encased in a
vaxt liveness, the chorus evidently very large
and at some distance, the orchestra alse at
cathedrnl distance, But ther¢ is no sluggish-
nesg, even though the opening and elosing
maovements are taken very slowly. The fugues
and faster parts move with grace and ease, the
singing and playing i8 highly accurate and
remarkably sharp and clear. Both solos are
excellent in their relutively short sharings of
the music with the ehorus and orchestra.

The old Vienna recording (Columbia) is
notable for the throaty wobbles of its chorus.
These singers, in Berlin, sing with as clear
and vibrato-free tone as a boys' choir. En-
trances are far better disciplined amd more
enthusiastic by far than the Vienna group’s,
and indeed the entire performance, in gpite
of the massive sound aud grandiose surround-
ings, is full of life,

However, the Requiem is a highly personal

Romantic work and can stand a good deal
more intimate inspection, at ecloser range,

than is possible in this Berlin eathedral, which
suggests the impersonality of a Catholic Mass.
Before you acquire this, listen if yon ¢an to
the Capitol version (PBR 8800) which brings
the choruns into a more compelling close range,
While not as grand in the big moments, it has
much to offer in natural and unafected sing-
ing and playing.

Wagner: Flying Dutchman Overture;
Good Friday Spell {Parsifal); Prelude and

Love-Death (Tristan); Forest Murmurs
(Siegfried). Detroit Symphany, Paul
Paray.

Mercury MG 50044

Gone are the days of the Stokowskl Sym-
phonic Synthesis and the slithery and hot-
breathed brand of Wagner that Stoky, and
others in his hey-day, used to bring us!
Wagner items are few and far between today,
and they are usoally, as in this case, rather
startlingly unlike the familiar playings of
yenrs back.

This bouncy little Frenchman, as I've noted
before, can do the damndest things to Wagner
and other German Romanties, such as you
cannot anticipate ahead of time. Yet he's al-
ways musical and I find that everything he
does 1is musically interesting if sometimes
odd enough to make one gasp.

All s lightness of texture here, the violent
sections positively eleetrie, the lyric parts of
an almost perfumed serenity more of Snint-
Saéns and Fauré than of Wagner. The Flying
Duotchman gets off to a start that will propel
you clean out of your seat. Tristan and

WWW.- amerdaeanadiohistery.com
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Isolde love and die in a most colorful manner.
The birdies in Siegiried's forest zomehow re-
mind me of cuckoos popping out of a cuckoo
clock. And Parsifal, the tired late-Wagner of
some performances, regains a large measure of
yonthful vigor. Unique!

The Mercury ‘living presence’” has the
usgnal vast and solid bottom, plus a close-up,
spaceless sound that is not very zood for

Wagner—too dead and lacking in acoustic
atmosphere. But the details—with oboes,
trumpets and so on practically floating in

front of your face—are wonderlully clear.

All in al)l, of you’re an old Wagner hand,
you'll leave this disc with a slightly dazed
feeling, not sure whether you hate it or love
it. But never forget that Wagner's original
audience was even wmore fatefully stunned,
when the musi¢ was new amd fresh, the im-
pact unpredictable.

Grieg: Lyric Suite Op. 54; Norwegian
Dances Op. 35; Wedding Day at Trold-
haugen Op. 65, #6; Houlberg Suite Op.
40. Bamberg Symphony, van Remoortel.

Vox PL 9840

Grieg: Lyric Pieces, Books 3 and 4. Man-
ahem Pressler, piano.
M-G-M E3197

(See also Books 1 and 2, E3194)

Composers come and go, wax and wane, and
Grieg is on the way to becoming old fashioned
and, eventually, unintelligible. In the wrong
hands—and there are plenty now—he seems
no more than banal, over-sentimental.

Burt fine performers of Grieg there are still
—and in their hands he still iz an impressive,
if small scale composer, impressive for his
utter honesty, his lyrie gift, his piquant
harmonies and gentle folk touches. Here are
two performances that should eonvince almost
any modern ear.

Pressler's pinno has nlready been hailed as
unusually  sensitive and understanding in
other types of music. His Grieg goes straight
to the henrr, simply and without pretence.
Really an experience to hear him, and he's
young—not an o0ld veteran Romanticist by
any means.

Van Remoortel is also young and of a mixed
background, Belgian with training in Italy.
But he makes these old orchestral scores glow
with genuine sentiment. They still sound a
bit pesaé, but at lenst they are played with
honesty and real musical emotion, without
apologies. You're likely to love 'em,

Both recordings are well miked, the piana
full toned, the orchestra sounding buge and
fat in a golden liveness.

Beethoven: Piano Sonatas #17 (“Tem-
pest’), #23 (“Appassionata”), #26 (“Les
Adievx”). Istvan Nadas.

Period SPL 729

Beethoven: Sonatas #14 (“Moonlight”),
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#8 (“Pathétique”), #21 (“Waldstein”).
Istvan Nadas.
Period SPL 726

These follow n first dise (Period SPL T18)
with two late sonaras, #29 and %30, which
I didn’t get to hear. Nadas' fairly recent
debut in the U.S. was highly successful and
marked him as a pianist with plenty of tech-
nigue and a good, strong personality.

These are certainly interesting interpreta-
tions though they may well make oldtimers
sit up in some amaxement. Nadas is a young
moiern. His Beethoven is clearly not ont of
the old tradition of Beethoven playing, he has
not borrowed from the Schnables and the
Hesses and the Kempfs. Tt's ag though he had
come to these pinno scores by himself, had
only the printed notes to go on. And that,
may I remind you, isn't much if you've heard
the musie.

Fabulous technique, strong
honesty, yes. Nadas’ Beethoven is curiously
open; the inner whaeels are all out in the
light, rurning as smoothly as a well-greased
trangmigsion, Nadag plays with a sort of glori-
fled harpsichord technique, using very little
pedal and almost none of the grand blurring
that has long been traditional—after a cen-
tury of pianistic attempts to get out the long
lines and big shapes of Beethoven's works
that lie half buried behind the mass of detail.

Nadas nurtures that detail work and it
purrs—but, 1o my mind. clearly nt the expeuse
of the big lines. You'll tap your feet to Nadas,
but you won't be lifted up. His beat iz all
within the measure, the long phrases are
merely draped upon the detail work, and so
lost.

Nevertheless,

personality,

this music is played, so to

speak, from a strong position, and one can
alw learn mew things from a strong

pianist, even if the old things aren't quite
the same. And the piano recording, alwiays
good at Period, is superbh.

Reger: Clarinet Quintet (1916). Georges
Coutelen, c¢l., Winterthur Str. Quartet.
Concert Hall CHS 1244

Well , . . if you like Reger, . . . That's the
expected comment on this musie, but T've
given it a try, at Concert Hall's indirect be-
hest in the notes on the jacket, and I must
admit, it ain’t bad.

5till pretty thick and gooey, a post-Roman-
tie chromaticism that likes its Ninth chords
top mueh, But the inherently spare and at
the same time atmospheric medinm of clarinet
and strings does well by Reger—he can't get
as thick and gooey here as he does with a
full orchestra. Result is that his naturally
melodic sense is  enhunced, rhythms cut
cleanly, and listening iz good. If you know
the Brahms Clarinet Quintet, you'll under-
stand how this work takes off, a guarter cen-
tury later, out of the middle movements of
that work, Brahms' only impressionist piece.

The music is often heard in Earope, it
seems, and this performance is comfortable
and familiar-sounding, as though the players
did know 1t well,

3. THE MADRIGAL

The English Madrigal School, vel. 2. The
Deller Consort.
Vanguard-Bach Guild BG 554

(See also vol. 1, BG 553)

Content-wise, the special feature of this
second volume of Alfred Deller's madrigal
offerings is the inclusion of a good many works
from the period of the pre-Elizabethan musiec,
the middle 1500’s—to give depth and back-
ground to more familiar late madrigals by
Wilbye and Weelkes. Of Elizabeth’s own day,
towards the turn of the century. The earlier
works are unexpectedly lovely—or, I should
say, not unexpectedly. It's about time, as the
notes here point ount, that we stop thinking
of the English madrigal as a law unto itself,
isolated from both earlier English music and
contemporary music on the continent.

It's an almost belligerent habit of madrigal
lovers to isolate the English product as though
it were in a class strictly by itself, the same
sort of semi-snobbery that likes to think
Gilbert and Sullivan has no relation to the
outside world of non-British music! All
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liberal-minded madrigalistg, therefore, are
urged to listen to the present collection,
which is sung in a spritely, tasteful manner,
the voices pitched high, the wobbles not too
great, the words nicely clear. Only eriticism :
the ensemble is not entirely smooth, with a
good deal of nervous energy. At a distance, on
stage, even in a private home, this wonld be
fine ; but at close mike distance it leads to a-
good deal of near-overloading and cong2quent
tendeney to blast, here and there, in the more
exeited moments,

1 haven’t seen Volume 1, but assume it is
similarly presented.

Madrigals of Gesualdo, Vol. 1. Singers
of Ferrara, Robert Craft. Notes by Aldous
Huxley.

Sunset LP 600

The Italian madrigal, long pretty much
unknown among English madrigal enthusiazts,
is beginning to emerge as the tremendous
musieal force it is. Gesunldo, at the time of
Palestrina and Monteverdi, was the extreme

radical of the day—Dbut not as radical as was
once believed, if by radical one means slightly
crazy. Gesnaldo's sensuous death-madrigals
use extraordinary chromatics, weird harmonie
progressions based on untempered free voeal
pitch ; he wrote passages that have long sug-
gested Wagner to interested commentators.
But the music makes extraordinarily good
sense, once understood and sung, as I have
reason to know. It is nefther arbitrary nor
“erazy,” nor is {t remotely unsingable—far
from it.

The Singers of Ferrara hail from the U.S.
West Coast—it wag Gesualdo who came from
Terrara and the singers' collective title
honors him. This enterprise is significantly
of the present day. Under the benevolent
patronage of an interested Huoxley and
Stravinsky, conducted by Stravinsky's oft-
time exponent, Craft, this group also includes.
typically, an eclement of contemporary jazz
and sereen writing in its personnel ; Gesualdo
is extra-curricular fun for such musicians.

The sound i8 algo characteristic of the new
movement. Perfectly blended professional
voices, as exactly alike as so many graded
peas, a string quartet preecision, a tonal blend,

of realism

pre-recorded

BINAURAL

stereophonic

TAPES

of outstanding items has

LA BOHEME—Puccini

SYMPHONY #9—Boethoven

And please note these extras:
@ All CHS Yapes bring you complete works

@ All CHS Tapes are splice free

@ All CHS Yopes are of highest fidelity

on a regularly scheduled basis.

name of ncarest dealer.

gdwc

S )
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oadd the dimension

if Guerr /Lfa/_[ S;a}n

Long a recognized leader in high fidelity re-
cordings, Concert Hall Society has expande
its facilities to include production of binaural
stereophonic pre-recorded tapes. Concert Hall is
taking this step to help meet the demand for
truly high fidelity tapes. An ambitious program
been planned; two
notable “firsts” have already been chalked up—

Complete on two 7 reels (3600 ft.)

Complete on two 7" reels (3000 ft.)

All Concert Hall Society Tapes are 7" reels,
7V4 ips, available for either slackm‘! or stag-
gered heads. Positive color identification is pro- 1
vided by the color of the reel m;zcnal-—-clcar |
plastic for stacked, yellow plastic for saggered.

@ All CHS Tapes come with full program notes

@ All CHS Tapes are packed in ativactive boxes

The listing at right is only the beginning! Many
exciting items are in the works—so watch for
our announcements of new tapes o be released

Concert Hall Binaural Stereophonic Tapes are
available now at record dealers and hi-fi audio
centers, or write us for complete caalog and

-

(STEREOPHONIC) TAPES

45 Columbus Avenue ® New York | 23. N.Y.

THE FIREBIRD (Stravinsky) .
Netherlands Philbarmonic,
Walter Goebr. CHT/BN-1 (1200%)
$11.95

Lbpetds EL AMOR BRUJO (de Falla)
listening | Netherlands Prilbarmonic, Walter
p!euswe Goebr, Annie Delorie, contralto.

CHY/BN-2 (1200) $11.95

PICTURES AY AN EXHIBITION
{Mussorgsky-Ravel) Netherlands
Philbarmonic, Walter Goehr.
CHY/BN<3 (12007} $11.95

SYMPHONY #101 IN D MAJOR—
“CLOCK” (Hoydn) Orchestre y
Pasdeloup de Paris, Louit Martin.
CHT/BN-4 (1200") $11.95

SYMPHONY #2 IN D MINOR—
#CHORALE” (Beeihoven)
Netherlands Philharmonte Chorts
& Orch., Walter Goshr, Soloists,
CHY/8N-5-2 (3000’) $23.90

PIANO CONCERYO #2 IN A
.MAIOR (Lisxt) Philippe Ensremont,
Radio Zurich Orchestra, Walter
Goebr, CHY/BN-6 (1200%) $11.95

RHAPSODY IN BLUE (Gershwin),
BOLERO (Rave!) Philippe
Entremont, Concert Hall
Symphony Orchestra, Walter
Goehy, CAT/BN-7 (1200°) $11.95

LA BOHEME (Puceini) Netherlands
Philbarmonic Chorus & Orch..
Carl Bamberger, Soloiss.
CH1/BN-9-2 (3600°) $23.90

THE MOLDAU (Smetana),
POLOVTZIAN DANCES FROM
“PRINCE IGOR" (Borodin) Utrecht
Symphony Orch., Paul Hupperts.
CHY/BN-10 (1200) $11.95

LES PRELUDES {Lisxt) Utrecht
Symphony Orch,, Paul Hupperes;
ROMAN CARNIVAL (Berliox)
Netherlands Philharmonic Orch.,
Walier Goebr. CHY/BN-11 (3200)
$11.95

DEATH- AND TRANSFIGURATION
(R. Strauvss) Uzrech: Symphony
Orchestra, Ignace Neumark.
CHY/BEN-12 (1200°) $11.95

DOWN THE MIDDLE with Jimmie
McPartland & Orch.—). & Marian
McPartland, Stegmeyer, -
Dickenson, Freentan, Morello,
Hinton. CHIT/BN-13 (1200°) $11.95

ERT HALL SOCIETY
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Listening quality

is everything!

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

A leading recording studio:
"“Because readings showed an
amazing total lack of dis-
tortion, check tests were
repeated 3 times.”
Consumer sheet:
"Good frequency and
transient response.
Practically no high
frequency distortion.
Low intermodulation
distortion.”
Listening quality is
everything — and the new Audax Hi-Q7
has it to a degree not equalled by any other
pickup. But — HEAR i? yourself . . .
there is no other way! Net $47.70 with
1 Chromatic Diamond and a Sapphire.
Other models as low as $20.70 Net.

COMPASS-PIVOTED ARM

Universally acknowledged as the most effi-
cient arm—barring none. No restraint. No
frontal oscillations. No springs. No fatigue.
Highest tracing efficiency. Equipped for

siylus-pressure  adjustment . . . (New
adapter makes this superb Audax arm usable
with practically all careridges.) HF-12
Arm, Net $19.20

e
STYLUS-BALANCE

<« . this really works . . .’ Canby

Stop deformation of record grooves! Only
Audax Stylus-Balance can give you the all-
important certainty of correct stylus pres-
sure—ALWAYS. Precision-calibrated like
a pharmacist’s balance. Works with any
arm and cartridge. Gold Finish. Net' $4.80
(add 254 if shipped from N. Y.).

“

LISTENING
QUALITY
CUTTERS

Flat to 14,000 cps.
Distortion 0.6% at
1000 ¢ps, Fully mod-
ulates groove with in-
put of abour 16 db
with 220 lines. Z’s up

to 500 ohms. Two

models:

H-5 ............. Net $111.00

H-4 ............. Net $75.00

FREE <oty of $1.00, 22-page, 1956
reference  gnide, “ELEC-

TRONIC PHONO FACTS” — by

bioneer Maximilian Weil — at your

dealer, oy write us.

AUDAK COMPANY

500 Fifth Ave., depr. A, New York 36
Fine audio-electronic apparatus over 30 years
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for harmony, that is positively orchestral in
spite of vibrato. And the singing? Ah—there's
the rub! It !5, as you might expect, positively
instrumental, and with a remarkable lack of
interest in the very wellspring of these madri-
gnls, the text, the word-shapes and word-
phrases !

A matter of opinion, possibly, though I
don’t myself think so; the internal evidence
of the music is mueh too strong in favor of
the words. These singers sing metrically, with
a gtendy and Stravinskian beat, in very nearly
striet time, measuring out all the pauses quite
literally, treating weak and strong syliables
more or legs alike. Benutifully done, but purely
instruamental. Lovely, but wrong.

Moreover, they sing with such preecision and
accuracy that the piteh inevitably, is tem-
pered. That is, 1t sounds much as it would if
played on the piano with the piano’s tempered
tuning. The wonderfully subtle contrasts of
violently unlike harmonics are thus partially
lost, or weakened.

Nevertheless, a remarkable recording if only
for its incredible vocal precision and, of
course, the music itself, which gets through
in essence. A must for all madrigal singers.

Lament for April 15 and Other Modern
Madrigals. The Randolph Singers.

Composers Recordings CRI 102

A good iden, thig, and it should by rights
make a fine complement to the madrigal col-
lections above, and in fnet there are many
nuggets of gold or, if you wish, much protein,
to be dug out of the presentation. But even
though one of my own minor works is In-
cluded, I can’t wax overly enthusiastic.

Most of the works aren’t madrigals prop-
erly, but that s unimportant. Many are of a
highly humorous ecast, and this is of more
interest, becanse It points up the uncom-
fortable Tact that modern singing technique
simply cannot tope naturally with the Eng-
lish language, nor can most composers of to-
day.

The Randolph Singers go to great lengths
to project the {nformation, humorous or other-
wise, that is conveyed here; but the conven-
tionally exaggerated dicliom of the profes-
sional singer defeats them at every turn,
makes the humor seem cbildish and highly
forced, even gets in the way of the sense.
Rolled r sounds, fancy vowels, and a wobbly
tone are inherltances from the continental
vocal past that simply do not sult our own
colloquinl language today, even when well
eomposed into musiec.

There's nothing wrong with our speech for
music, as a milllon and one popular and folk
singers can tell you. It can be rendered into
music intelligibly, with the greatest of ense.
But not in the continental manner,

Most of the works here were composed for
and/or dedicated to the Randolph Singers and
have been featured on their programs. The
composers are Avery Claflin, Charles Mills,
Halsey Stevens, Danlel Pinkham, Ulysses Kay,
Kurt List, Judith Dvorkin, Carter Harman,
plus yrs. tly., an Interesting and varied list.

Hindemith: Symphony “Mathis Der
Maler” (1934); Symphonic Dances (1937).
Berlin Philharmonic, Hindemith.

Decca DL 9818

Mathis de Maler is now a familiar classic;
here is Hindemitl’s own performance of his
work, echoing that which he made in the
early Thirties, reissued after the war on
Capitol LP but now again defunet. With it is
another of those vast and heavy sypmbonic
works that followed Mathis, not one of which
geems to have gained tbe audience of the
earlier piece.

Hindemith is a puzzle. Does he write “‘just
the szame old ideas all over again”? Didn’t
Mozart? Is his music heavy-handed? 1t sounds
out powerfully from the orchestra. Academie?
Yes, but defrly and skllifully, the massive
works put together llke any racing gar. Very
knowing ecraftsmanship, any way you look
at it.

And yet a work like this, the Symphonic
Dances, seems to ask for condemmnation. It is
insufferably heavy, noisy, thick, long, it does

geemn to say what Mathis dld but more
turgldly. There’s not a shred of evidence for
this, but I feel it just the smme. Don't ask
me why.

One thing f8 clear: Hindemith is plenty
hard on the recording engineers. Most of this
music is nicely encompassed In the Berlin
recording, but the too-long Symphonic Dances
get out of control a good while before the
end and the last loud quarter-inch of inner
groove will probably throw the average
changer pickup for a loop. Mine wouldn't
track it nt all and when it did the sound—
Hindemith saves his biggest blasts for the
end—was unpleasantly distorted.

Hindemith: Four Sonatas (Trumpet, Clari-
net, Bassoon and Viecla). Harry Seven-
stern, frumpet, Jos D’hont, clarinet,
Arnold Swillens, bassoon, Francis Tursi,
viola; Henri Duval, Jose Echaniz, pian-

ists.
Concert Hall CHS 1250

The Hindemlth puzzle continues here. These
are outstanding examples, recent and early,
of his celebrated “music for use’’—music for
a practical purpose rather than ns art for its
own sake—and there can be no argument left
axn to the validity of the idea. These are useful
works, a8 every soloist on these {nstruments
knows.

Are they good works? Well . . . same story.
The same sort of ideas and expression, over
and over again ; and yet when you look closer,
tbey really aren’t the same at all, and each
piece iz wholly consistent in its own inner
archltecture, each is logleally buile upoun its
own thematic ideas, no two alike.

Three of these I did mot kmnow ; they nll
“sounded the same,” as usual. But the fourth,
the Clarinet Sonata, I knew quite well from
some years back though I had not heard it
since. Immedintely, ifn this recording, this
one struck me as, nt last, real musie, and far
more interesting than the other works! I
ate it up. But was it simply becanse I knew
it? I'm afraid so.

That's the way It is with this man. He
annoys you no end at first. But he grows on
vou when you get to know him. And he's had
a vast influence on contemporary music the
world over. Come to think of It, old Bach
was sometimes like that, too. He, too, is nl-
ways himself, dogmatically, uncompromisingly,
whether you llke it or not. But iz Hindemitb
another Bach? Maybe, yet I still doubt it.

Bartck: Second Svite for Orchestra, Op.
4 (1907). Minneapolis Symphony, Dorati.

Mercury MG 50098

Here's both a super-hi-fi record and an in-
teresting musical experience; the one aspect
neatly dovetailed with the other. Ax we've
already found out, Bartok’s orchestra is
superb for recording beecause, being modern
but straight out of the Romantic tradition,
it requires exactly what recording can best
give—modern, close-up, soloistic clarity of
detajl immersed in a big Romantic liveness.

This early work of Bartok is an exception
to the general rule that his earller musie
tends to be long, turgid, indigestible for to-
day's ears. Perhaps because it is a suite, this
piece is shorter, and it comes through with
great clarity and transparency in the orches-
tra. A3 the notes note, there are many su-
prising suggestions here of the much later
Concerto for Orchestra—almost forty years
later. And, intriguingly, right along with the
Bartokian suggestions there Iz plenty of that
then-reigning old modernist, Richard Strauss.
Most interesting mixture.

The Dorati performance is an exception,
too, for my ear; other Dorat! recordings in
this series have seemed to me to be hard and
unmusical, even including the Concerfo for
Orchestra itselfl. But somebow, this piece has
been given & passionate and on the whole,
very musical playing with but a trace, here
ond there, of the tell-tale pounding hardpan
that characterizes his playing in other re-
cordings. A first rate job, then, and particu-
larly welcome to those who already know the
popular Concerto for Orchestra. (See discus-
gslon of the RCA-Relner recording of the
Concerto, ATpIO, June 1956).
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EQUIPMENT REPORT

(from page 28)

and high-quality parts are used through-
out, one example being in the choice of
Ohmite (Allen Bradley) variable controls
in every instance, Deposited earbon re-
sistors are used in every plate-load position
and for unbypassed cathode resistors. Criti-
cal values of both capacitors and resistors
are maintained by the use of 2 per cent
tolerance components. Both of these units
may truly be ealled *‘deluxe.’’

B-20

REK-O-KUT MODELS 120 AND
160 TRANSCRIPTION ARMS

Because of the high preeision required
in the construction of a high-quality trans-
cription turntable, it would be expected
that if any manufacturer of such a turn-
table were to turn to the making of an
arm it would most likely be of similax pre-
cision, The Rek-O-Kut arms are no excep-
tion to this assumption.

plastic tubing to prevent seratehing of the
arm finish.

As near ag we could determine, the arm
regonance with even the lightest of piekups
is below 15 eps, and is even low in ampli-
tude, although this is a diffieult character-
istic to measure. It is most easily done
with a sweep frequency record cut at 78
rpm and extending down to, say, 25 eps.
When turned at 33%5 rpm, the lowest fre-
quency is just under eleven eps, which is
almost below the range of most practieal
measuring instruments. However, no other
resonances that could be attributed to the
arm were found throughout the entire
audio speetrum. '

The striking appearance of the Rek-O-
Kut arms lends a definite professional tone
to any good turntable, with the brushed
chrome wmatching the aluminum usually
employed for the tonrntable platter. Such
features as the ball on the lifting handle
contribute to ease of operation since there

Fig. 6. The Rek-O-Kut transcription pickup arm.

Model 160, for 16-in. turntables, and
Model 120 for 12-in. turntables are similar
in every particular except length. The
12-in, model is the one we had under
observation, and it is designed to mount
with itz center 8-3/16 in. from the turn-
table center. Both models are finished in
satin chrome, All other information per-
tains to the 12-in, unit specifically.

The cartridge shell is of die-cast con-
struction, with a convenient lifting handle.
The front is eut out to provide for turn-
over eartridges and to facilitate secing the
stylus. A snap-out plug on top accom-
modates cartridges of the G.IE. type. The
head plugs onto the end of the arm and
is held firmly in place by a locking ring,
clectrical contact Dbeing made through
silver-plated spring-loaded pins in the head.
Two ball bearings provide smooth opera-
tion of the vertical axis, while adjustable
hardened needle bearings engage projee-
tions on the side of the tube for the
horizontal bearings, The arm is counter-
weighted by an adjustable balancing weight
which is rotated one and a quarter turns
for each gram of needle force required
after once bringing the arm to a balance
with the pickup mounted. The counter-
weight is spring-loaded so there is mno
chanee of rattle or play, and so the weight
will not change adjustment with normal
landling.

Clearance for the center shaft is had by
a %-in, hole on the motor board, and the
height of the arm may be adjusted from
1% to 234 in, The arm rest is similarly
adjustable, the arm being gripped with
fwo springs which are covered with a
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i3 little likelihood of one’s finger slipping
off the handle and allowing the pickup to
drop to the record with attendant damage.
A locating pin on the hecad ensures the
pickup being parallel to the record a$ all
times, and the open front of the shell is a
distinet advantage when cueing records to
specific grooves, as is often required in
aceurate programming.

The 120 arm will mount on the base plate
of the Rondine B-12 and B-12 Deluxe turn-
tables, bosses being provided on the plate
casting to aceommodate the mounting
standard, Height adjustments are locked in
place with Allen set serews on both arm
and rest. Either arm will be found to dress
up an installation, and performance and
handling are all that conld be desired.

B-21

NATIONAL NEW CRITERION
AM and FM TUNER

Normally tuners are listed as ‘¢ AM-FM
but this would not be quite accurate wifh
the Criterion model, for it is in effect two
separate tumers, one for AM and one for
FM. They just happen to be mounted on
the same chassis and powered from a single
supply. Thus the tuner may be used for
binaural or stereo broadeasts where one
channel iz transmitted on AM and the
other on FM, In addition, there is an ont-
put from the FM ecirenit which precedes
the de-emphasis network, thus permitting
use of the reeeiver for multiplex FM trans-
missions. This same output may be used
to actuate control eircuits which shut off
the output when such control signals are

WWW amednacaaradioRietery. com

“GOLDEN SERIES"

HIGH FIDELITY

Custom Sensibly
Quality Priced
Hi-Fi for
Components Everyone

AM-FM TUNER

? % :2
m
|| Provides exceptional AM-FM recep-
l tion, true high fidelity realism with
| “‘space-saver™ convenience and beauty
I at remarkably low cost. FM response,
+ 0.5 db, 20 to 20,000 cycles; AM, + 4
db, 2010 5,000 cycles.Sensitivity : FM—
i.{ 5 microvolts for 20 db of quieting:
. AM—20 microvolts for | volt output, |
! Includes AFC, drift-compensated
I circuits, FM di-pole antenna, AM [
ferrite loop, etc. Only 314" high, Ideal |
L for use with amplifier below. |

© MODEL 1512 t

b oot !
%% 12-WATT

HIGH FIDELITY AMPLIFIER

I True hi-fi performance at moderate

. cost. Full 12 watts output; response,

+ 0.5 db, 20 to 20,000 cps. Features 5 |

inputs; separate bass, treble controls: |

equalization for EUR, ffrr, RIAA,

Quiet; variable damping control, choice

of volume control or loudness control,
In compact cabinet, only 314" high.

e e EL

BEAUTIFUL ""SPACE SAVER'" DESIGN

" RAULAND motching Hi-Fi
| units are decorator-styled in

handsome charcool black with
. marbleixed gold finish, conhol
 panels in soft brushed brass. De- *
" sianed 1s fit anywhere—no cabi-
" nels required. (Exiension shofls
" availeble for behind-panel

E mount.)

i

Heor these RAULAND units at your
Hi-Fi dealer, or write for details

RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. G, Chicage 18, lll.
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TRIAD

TRANSFORMERS

£

Impedance — Ohms

Type List

No. Price Primary Secondary

JZ1  $19.65  600/250/50 60000

125 2020  30/12/4 50000

127 19.65  30/12/4 1000

JZ-13 19.65 15000 (1 Ma.) 135000 C.T.

JZ-15  19.65 20000 (.5 Ma.) 1200/600/100
Jz25 1910 10000 (1 Ma) 200 =

1z26  19.10 1000 (5 Ma) 50 =
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tAlRD

TRANSFORMER CORP.

Write for Catalog TR-56F,
iisting TRIAD's complete line
of quality Transformers.

4055 REDWOOD AVE., VENICE, CALIF,

transmitted by the station, as is the case
with Storecast and some other broadeast
music services. Iigure 7 shows the tuner
with the Horizon 5 preamplifier installed;
if the tuner is to be used with amplifiers
having tone and other controls, a brushed
and anodized aluminum ecover plate re-
places the preamp.

While the original model of the Criterion
tuner was reported in the KEQUIPMENT
ReporT of September, 1954, several im-
provements have been made sinee the first
models were introduced. These have been
made mainly in the limiter and detector
circuits of the I'M section, and they appear
to have smoothed out the performance
somewhat. At the same time, the Muta-
matic eirecuit (which squelches the output
in the absence of usable signal) works
much more smoothly and with practically
no noise as the signal cuts off and returns.
Using the type of ratio detector described
as ‘‘wide band’’ since it covers a band
some 2 megacycles wide, the selectivity is
controlled mainly by the i.f. amplifier
circuits, of which there are eight in the FM
section. The two cascaded 6BNG limiters
provide exceptionally effective limiting
action, and stations appear out of a silent
background fully tuned in; as you furn
the tuning knob further, the stafions just
disappear into the silent background. The
aucio quality is very good, and not de-
pendent on extremely accurate tuning—
the station is either in or it is out and
there is no need to fish for the middle one
of the three peaks to get the best sound.

Even on AM, quality is above average

Fig. 7 National New Criterion AM and
FM tuner.

beeause of the wideband i1.f. amplifier, per-
mitting relatively flat response up to 8000
epg. The arrangement of the tuner is such
that one may use one section for recording
while listening simultaneously to the other
section. While joint use of the i.f. amplifier
by both AM and FM signals is not un-
common when only one of the signalg is
passing throngh the amplifier at any time,
this is the first tuner we have seen which
used one i. f. amplifier for both AM and
I'M simulfaneously.

Rather larger than most tuners, the
National New Criterion is of unusual ap-
pearance, more professional than ‘‘decora-
tive’’ in the usnal sense. In appearance it
i3 quite funetional, and its performance
leaves little to be desired, for it is very
sensitive, quite flexible, and shows no tend-
eney to drift under any average condition
of operation. B-22

SPEAKER ENCLOSURES

(from page 23)

mouth is large enough (the absolute size
required is related to how low the fre-
quencies to he reproduced are) the
mouth reflections and standing wave
resonances hecome great.

A slow flare and a large mouth add
up to a very large structure. If we put
numbers into these general relationships
we will find that, for a horn conveying
fairly uniform bass down to low fre-
queneies, we will have a piece of furni-
ture that we cannot use in a living room,
let alone get through the door. This
preblem was first met by the Klipsehorn,
which folded the horn path back onto
itself and then, being placed in a corner,
used the walls of the room as an ex-
tension of the flared paths.

Combination of Different Enclosure
Types

We have discussed three basie types
of speaker enclosure. There are also en-
closure designs which utilize more than
one of these three systems simultane-
ously. Horns which load the rear of a
speaker diaphragm, for example, may
be effective over only the lower part
of the frequency spectrum, and divect-
radiation may take over at the higher
frequencies. Another design that has
made its. appearance is. a bass-reflex en-
closure whose port or ports are horn-
loaded by a short path between cabinet
and corner walls (see Fig. 10—8).

WWW._ameraaaradioRietery com

Both horns and resonant type enclo-
sures decrease the burden placed on the

5590

(A

Y,
/N

D)

Fig, 10—7. Use of the horn as an acous-
tical coupler over the last seventy-five
years (A) rigidly attached to phono
pickup (Edison); (B) attached by flexible
tubing (Berliner); (C) curved to conserve
space; and (D) folded bass horn with
direct-radiator type driver.
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BASS-REFLEX PORT

HORN PATHS

Fig. 10—8. Corner bass-reflex system
with horn-loaded poris.

speaker compared to direct-radiator
baffle systems, particularly from the
point of view of the voice-coil exeur-
sion required at low frequencies. They
also bring with them their own reso-
nanees, which must be sirietly tamed
for high-guality reproduction.

Jazz by Jean
(from page 1)
amused at her performance in much the
same manner as working musicians leer
among themselves over the guff handed ont
by the college-prof-experts. Either you feel
it or you don’t.

To be perfectly honest, most musicians
don’t take these things seriously but merely
look upon them as prestige items that will
mean a few extra jobs when the pickings
get lean around Christmas time, They are
a lot of fun when viewed simply as a pleas-
ant outing or as a sociological phenomenon
since many interesting specimens of good
old homo show up at these affairs. It is
also interesting to note how tightly the pro-
moter jazz-type musician has elamped onto
these blowouts. There are a couple of these
guys around who don't rate among actual
working musicians but who seem to be the
subject of endless glowing slick magazine
pieces direcied at the unknowing, and who
always seems to be where the eash is heavi-
est and the knowledge the least. In fact,
I'm going to do a paragraph or two in the
near future abont these characters since
they are a study in themselves. They could
be called professional jazz men as opposed
to jazz performers. The product they sell
is phony atmosphere rather than musie and
they come complete with prop bottle, open
shirt ecollar, and ‘*musician talk’’ and have
carefully schooled themselves to be ‘‘amus-
ing’’ at parties thrown by elderly wealthy
patrons of le jazz hot who don’t know
Brubeck from Bolden but think it’s modern
and democratic to dig jazz. These guys
bear about the same relationship to genuine
jazz players as Nick Altrock, the baseball
clown, bore to real ball players. They both
had a small talent long ago but have made
a career of clowning in the uniform and
burlesquing their betters. The promoter
and the locust will always be with us.

Since the summer months are the leanest
as far as new releases are concerned, I have
decided to stack everything up for next
month and review all the new dises in a
bateh rather than piecemeal. The harvest
season is almost npon us and the trees are
heavy with fruit so let us hope that the
stuff will be as tasty as it is sure to be
plentiful,
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For clean amplification, low distortion and abundant power no other
amplifier compares with the McIntosh. The basically-different patenfed
Mclintosh circuid delivers omplificalion 99.60% perfectl The result:
oulstanding realism, clarity and listening qualily. Hear it at your
dealer’s.
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Write for c¢omplete details on
Mcintosh amplifiers and free booklet.

Mehiitos

LABORATORY, Inc.

324 WATER ST., BINGHAMTON, N. Y.
Export Dlv. 25-Warren Si., N. Y. 17 Cablo: Simonirica
Circle 35

Mc-60 $19850

Jézep in/ormea, —reaa/

ELECTRONIC MUSICAL
INSTRUMENTS

By
Richard H. Dorf

In one big volume, you can now learn all
about the intricacies of commercial electronic
organs, including the Allen, Baldwin, Conn-
sonata, Hammond, Minshall-Estey, Lowrey
Organo, and others, together with many
smaller instruments. Constructional details on
the author's Electronorgan and the simpler
Thyratone show you how to build one of
these fascinating instruments for yourself.
A compilation in book form of the author's
articles in Radio Electronics, brought up to
date and with many additions. Price $7.50
{Foreign, $8.00).

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division
P. 0. Box 6§29, Mineola, N. Y.
Please send me ...... copies of Dorf's ELECTRONIC MUSICAL INSTRU-
MENTS. | enclose check [] money order [7] for $7.50 each
(Foreign, $8.00).
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NEW PRODUCTS

e Ribbon Tweeter. The Kelly ribbon
tweater represénts a new British approach
toward the ultimate in high-frequency re-
sponse, In operation, the ribbon dia-
phragm is air-coupled to a specially de-
signed catenoidal horn which gives high
coupling efficiency at frequencies between
3000 and 20,000 ¢cps, and attenuates con-
siderably all frequencies below 1000 cps.
The diaphragm consists of a ribbon of
duralumin foil 0.0003 in. thick operating
in an intense magnetic field. The alternat-
ing voice current flowing through the foll
generates a magnetic field which Interacts
with the permanent field, the vresulting
magnetic force being applied uniformly
over the entire ribbon. The entire moving
system vibrates in phase and with equal

foree, resulting in remarkably smooth re-
sponse with freedom from resonance. The
Kelly tweeter has a power capacity of
better than 10 watts and input impedance
Is 156 ohms. Distributed In the United
States by Ercona Corporation, Electronic
]‘?Iiv;irsion, 561 Fifth Ave., New York, 17,

® Sherwood FM-AM Tuner. Many profes-
sional features are incorporated in the
new DNModel S-2000 FM-AM tuner recently
introduced by Sherwood Electronies Lab-
oratories, Ine., 2502 W. Cullom Ave. Chi-
cago 18, I1l. Remarkably high FM sensi-

tivity of 1.2 microvolts for 20 db quieting
is accomplished by using the new 6BSS
input tube along with a specially designed
balanced input transformer. Distortion is
held to 2 minimum due to advanced cir-
cultry which includes both AGC and AFC.
The AM section offers a choice of 16- or
5-ke bandwidth, with a 10-ke whistle filter
in the ecircuit at all times. Exceptionally
compact, the $-2000 measures only 14 x
101 x 4 ins. The tuner is avallable in a
variety of attractively styled cabinets to
mateh the Sherwood S-1000 20-watt am-
plifier, B-2

¢ Premiere Corner Speaker System. Speak-
ers designed especially for the theater,
coupled to a newly designed corner horn
enclosure, assure the user a superb quality
of sound from the new Premiere speaker
system., To provide exceptionally c¢lean

36

bass, the Premiere employs a dual-throat
folded cormer horn with an internal vol-
ume of more than § cu, ft. and a path
length of 12 ft. Drivers consist of a
rugged 15-1n. unit possessing a very high
flux density for clean transients in the
region of 30 to 800 cps, and a heavy-duty
compression-type unit for handling the
frequency range from 800 to 22,000 cps.

The latter is coupled to a large, extremely
rigid sectoral horn. Crossover at 800 cps

is aecomplished by a 12-db constant-re-
sistance parallel-type network using air-
core coils and ofl-filled capacitors for
lowest possible distortion. Power rating
of the Premlere is 35 watts. Enclosures
are 39”h x 337w x 287d, and are custom
built from genuine walnut, mahogany and
korina woods. Descriptive sheets are
avaiflable upon request. United Speaker
%}lslems, 58 Schuyler St., Belleville 9,

e Altec Xiansing Microphone. The new
Model 680A dynamic microphone, recently
announced by Altec Lansing, introduces
the unique “acoustic gate” prineciple to
provide high-quality broadcast perform-

WWW- amerdcaaradioRietery com

ance throughout an extended frequency
range, A peripheral sound entrance chan-
net 2 mils in width, the acoustic gate pro-
vides an acoustical resistance loading
virtually independent of frequeney to the
front of the diaphragm, thereby elimin-
ating high-frequency peaks and extending
the smooth fregquency response over an
exceptionally wide range. Altec Lansing
Corporation, Dept. AE-6, 9356 Santa Mon-
ica Blvd., Beverly Hills, Calif. B-4

o Heathkit AM Tnner XKit. Incorporating
a number of features not usually found in
an AM circuit, the new Heathkit Model
BC-1 is designed especially for use in
high-fidelity music systems. It provides
broad bandwidth, while still maintaining
good-sensitivity and selectivity. A special
voltage doubler detector emploving crys-
tal diodes $s used to assure low distor-

tion even at high modulation levels. Audio
response of the BC-1 is within #1 db from
20 to 20,000 ecps. Tuning range is 550 to
1600 ke. I-f bandwidth is 20 kec. Other fea-

tures include a 10-ke whistle filter, ¢ db
signal-to-noise ratio at 2.5 microvolts
input, and pre-aligned r.f. and i.f. coils.
The unit s self-powered and matches
other Heathkit models in physical ap-
pearance and dimensions, The Heath Com-
pany, Benton Harbor, Mich. B-5

® Tape Splicer. Deslgned for semi-profes-
sional and amateur use, the new Gibson
Girl Model SP-4 tape splicer miter cuts
and trims the splice without the use of
scissors or razor blades. It consists of a

|

tape guide which is provided with pres-
sure-sensitive adhesive for attachment to

any vrecorder, and a hand-held splicer
which has two different cutting actions.
One side of the splicer makes a diagonal
cut in the tape, while the other side trims
the tape to the familiar gibson-girl shape.
Robins Industries Corp., 214-26 418t Ave.,
Bayside 61, N. Y.

® Aundfo Test Instrnment. Known as the
Donner Model 21 Wave Analyzer, this in-
strument is intended primarily for testing
the performance of high-fidelity, juke-
box, and other music-system amplifiers.
Although built to a high standard of pre-
cision, the unit is priced well within the
reach of sound service specialists. It ac-
curately measures amplitude and fre-
quency over a range of 30 to 50,000 cps.
In addition to making frequency rums, the
Model 21 is also useful in the measure-
ment of Intermodulation and harmonic
distortion. Full-scale deflection of the
meter, which is calibrated in both percent-
age and db, can be obtained with input
gignals ranging from 180 microvolts to
500 volts rms. Easily earried by hand, the
instrument incorporates design and eir-
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“BUILD-I1T-YOURSELF" AND ENJOY .....

A fider it

@ Heathkit FM TUNER KIT

Features brand new circuit and physical design. Matches
WA-P2 Preamplifier. Modern tube line-up provides bet-
ter than 10 uv. sensitivity for 20 db of quieting. Built-in
power supply.
: ' Incorporates automatic gain control—highly stabilized
oscillator—illuminated tuning dial-—prc-nﬁigned IF and
ratio transformers and front end tuning unit. Uses MODEL FM-3
6BQ7A Cascode RF stage, 6U8 oscillator—mixer, two $2450

*

®

8CB6 IF amplifiers, 6ALS ratio detector, 6C4 audio
amplifier, and 6X4 rectifier. Shpg. WL 7 Lbs.

@ Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT

Features a new-design Peerless outpul transformer snd XT66 output tubes. Frequency
response within =1 db from 5 cps to 160 Kc at 1 watt. Harmonic distortion only 1% at
25 walls, 20-20,000 cps. IM distortion only 1% at 20 watts. 4, 8, or 16 ohms output.
Huni and noise, 99 db below rated output.. Uses 2-12AU7’s, 2-KT66's and 5R4GY.
Attractive physical appearance harmonizes with WA-P2 Preamplifier. Kit combinations:

W-5M AMPLIFIER KIT: W-5 COMBINATION AMPLIFIER
Consists of,nmnl\l amplifier }:\md Kllg‘: fons'}sls of W-5M x\mi

power supply, all on one chas- ifier kit plus Heathkit Mode

sis. Shpg. Wt. 31 Lbs. Express 35975 A-P2 Pr[;ump]iﬁor kit: Shpg. 57950
only. . wt. 38 Lbs. Express only. »

@ Heathkit HIGH FIDELITY PREAMPLIFIER KIT

Designed specifically for use with the Williamson Type Amplifiers, the WA-P2 features
5 separate switch-selected input channels, each with its own input control—full record
equalization with turnover and rollofl controls—separate bass and W

treble tone controls—and many other desirable features. Frequency MODEL WA-P2

response is within =1 db from 25 to 30,000 cps. Beautiful satin-gold $ 75
finish. Power requirements from the Heathkit Williamson ’I‘Yg)c 1
Amplifier. Shpg. wt. 7 Lbs. .

@ Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT

This amplifier employs the famous Acrosound TO-300 ‘‘Ultra Linear’” output trans-
former, and has a frequency response within +1 db from 6 cps to 150 Kc at 1 watt.
Harmonic distortion only 1% at 21 watts. IM distortion at 20.watis only 1.3%,. Power
output 20 watls. 4, 8, or 16 chms output. Hum and noise, 88 db below 20 watts. Uses
2-65N7's, 2-5881"s and 5V4G. Kit combinations:

W-3M AMPLIFIER KIT: Consists of W-3 COMBINATION AMPLIFIER

majn amplifier and power sup- KIT: Consists of W-3M am-
ply for segara(e chassis con- lifier kit plus Heathkil Model
struction. Shpz. Wt. 29 lbs, 34975 A-P2 Preamplifier kit. Shpg. $6950
Express only. . Wt. 37 lbs. Express only. o

© Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT

‘This is the lowest price Williamson type amplifier ever offered in kit form, and yet it
retains all the usual Williamson features. Employs Chicago output transformer. Fre-
quency response, within =1 db from 10 ¢ps to 100 Kc at 1 watt. Harmonic distortion
only 1.5% nt 20 watts. IM distortion at rated output 2.79;. Power output 20 watts.
4, g' ar 16 ohms output. Hum and noise, 95 db below 20 watts, uses 2-6SN7's, 2-5881's,
and 5V4G. An exceptional dollar value by any standard. Kit combinations:

W-4AM AMPLIFIER KIT: Consists of W-4A COMBINATION AMPLIFIER
main amplifier and power sup- KIT: Consists of W-4AM am-

ply for single chassis construc- plifier kit plus Heathkit Model

tion. Shpg. Wt. 28 lbs. Express $3975 WA-P2 Preamplifier kit. Shpg. $5950
oaly. . ‘Wt. 35 lbs. Express only. .

@ Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT

The World's

This model represents the least expensive route to high fidelity performance. Frequency Finest
response is =1 db from 20-20,000 cps. Features full 20 watt output using push-puil Flectronic
6L8's and has separale bass and treble tone controls. Preamplifier an. ectront
main amplifier on same chassis. Four switch-selected inputs, and MODEL A-9B Equipmeni
separate bass and treble tone controls provided. Employs miniature $ 50 3 i

tu types for low hum and noise. Excellent for home or PA in Kit Form
epplications. Shpg. WL 23 Lbs. &

» s *
Nw@mﬁﬂmm‘ww HEATH COMPANY
Heathkit construction manuals are full of big, clear pictorial diagrams that show the A Subsidiary of Daystrom Inc.
plaéement of each lead and part in the circuil. h; ?Idd”wg' lhzlq!ep-%y—}s‘fe;? mcetix_:re OB
describes each phase of the construction very carefully, and supplies all the infarmation B

ou need ta afaemb[e the kit properly. Includes information on resistor color-cod@s.l BENTON HAR ’
ips on soldering, and infarmation on the tools you need. Even a beginner can build MECHEG AN S5L N e

igh quality Heathkits and enjoy their wonderful perjormance.
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SPECIFY NORELCO

FRef

for Top Performance
speaker replacements

Based on economy alone, any one
of the Norelco FRS twin-cone
speakers is your best choice.

Aside from price, these speakers
have been designed and manufac-
tured by audio craftsmen—to pro-
duce unexcelled sound qualities.
In a single FRS speaker, sound is
reproduced so perfectly that listen-
ers have difficulty in distinguishing
recorded performance from those
which are live.

FRS Twin Cones are both operated
by the same magnet and voice coil.
The smaller cone radiates frequen-
cies above 10,000 ¢/s and diffuses
lower frequencies. Frequencies be-
low 10,000 ¢/s are generated by
the larger cone while reflecting fre-
quencies above this frequency.

Price from $59.98 to $6.75 in all
standard impedances and sizes
from 12 inches to 5 inches.

L R L B I T T I R S RPN S

o ¢

D I I A I R

CRCRC R RN T U
* E e nE b e

ADD TO...and improve any

sound system with /%re leo®
*FULL RESONANCE SPEAKERS

Send fo Dept. A8 todoy
for more delails.

North American Phillps Co., Inc.
100 Eost 42nd Street
New York 17, H. Y.
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cuit innovations which provide funections
heretofore available only in units consid-
erably larger and heavier. Donner Scien-
tiﬁt‘.i Company, 2829 Seventh St., Berkeley
alif,

¢ Four-Speed Collaxro Changer. Ide‘nucgl
In quality and performance with its 8-
speed predecessor, the new Collaro Model
RC-456 record changer includes an oper-
ating speed of 16-2/3 rpm. Among the
first quality changers to be provided with

the new speed, the RC-466 retains such

features of the earlier model asg automatic

intermix and automatie idler disengage-

ment. British-made, the Collaro is distrib-

uted in this country by the Collarc Divi-

sAir)n of Rockbar Curpnra{fion‘ 650 Halstead
ve.,

® Shielded Taype Container. A new type of
protective carrying and storage container
which thoroughly shields tape recordings
from high- and low-intensity fields which

.

might cause accidental erasure has re-
cently been introduced by Magnetic Shield
Division, Perfection Mica Company, 20 N.
Wacker Drive, Chicago 5, I11. Double metal
construction consists of two lavers of
speclally prepared magnetic =shielding ma-
terials known as Fernetie, which attenu-
ates high intensities, and Co-Netie, which
attenuates low intensities. The container
{s available in a variety of sizes and shape
to fit any desired application. B-9

o Figher Master Control Amplifier. Thig
new Fisher Model CA-40 amplifier provides
on & single compact chassis an advanced
preamplifier with controls, as well as a 25-
watt power amplifier which affords full
Joutput with less than 1.0 per cent distor-
tion. Six inputs are provided, also six
equalization positions for records, and di-
rect tape-head playback. The Fisher “Tone-
scope” provides a graphic indication of
tone control settings. Also provided is a
four-position loudness contour control, and
rumble and mnoise fllters. Fregueney re-
sponse of the amplifier is stated to be

WWW ammerceanadioRistery com

Mamaroneck, N. Y. B-8

within 0.5 db from 10 to 90,000 cps, with
noise level down 90 db at full output. Sepa-
rate bass and treble controls provide 15 db
boost or cut, In addition to 4-, 8- and 16~
ohm speaker outputs, the CA-40 Iis
equipped with a cathode-follower output
for a tape recorder. All low-level tubes are
fed with d.c. filament voltage, Complete in
an attractive two-tone cabinet, the CA-40D
is ldeally suited for table-top or shelf
fnstallation. Fisher Radio Corporation,
21-21 44th Drive, Long Island City 1, I\;B. 1;6

e Continuong-Loop Tape Recorder. A
unique concept in tapa drive systems is
found in the Magneloop, a continuous-loop
tape recorder-reproducer with continu-
ously variable speeds. Stepless control
of speed is afforded from 17 to 15 ips with
a frequency response of 50 to 15,000 cps
at the higher speed. Continuously variable
automatic equalization and amplitude com-

pensation is also provided. The new Mag-
neloop is designed to record and playback
any message, musieal program, or sound
effect up to G0 minutes in length. Unusual
recording and playback possibilities are
created because speed conirgl over an
8-to-1 ratio i’ now built into a single unit.
The Magneloop is available in single-,
dual-, and triple-channel models. Complete
technical specifications may be obtained
by writing to Amplifier Corp. of America,
398 Broadway, New York 13, N. Y. B-11

e Components Turntable. Similar in de-
sign and construction to the well-known
Components Professional turntable, the
new Professional Junior model features
a 12-inch belt-driven weighted table of
non-magnetic polished aluminum with non-
slip cork record pad. It is a 4-speed ma-
chine, including 16-2/3 rpm. Rumble,

flutter and wow are stated by the manu-
facturer to be negligible. The Professional
Junior is now being distributed to high-
fidelity equipment dealers throughout the
country. Further information may be had
by writing to Components Corporation,
Denville, N. J. B-12
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resonator and when the loudspeaker
strikes the resonant frequency of the
box the motion of the air in the vent
will be at a maximum and in phase with
that of the come, in which case, since
the air in the enclosure is being brought
under compression or fension by both
the loudspeaker cone and the air piston
in the vent simultaneously, its effective
stiffness rises and the cone veloeity is
reduced af this frequency.

Another way of looking at this is to
consider the electrical analogy where
the vented box is represented by a
parallel tuned civeuit in series with the
londspeaker series cirenit we have seen
previously. This is shown in Fig. 10.

Again the eone veloeity is represented
by I and at resonance the impedance
of the parallel tuned ecircuit becomes
high and I is reduced. We will eall this

VOICE-COIL IMPEDANGE — Z,.

Fig. 11. Impedance curve for the vented
box or bass-reflex enclosure.

frequency f,. Since the cone velocity
falls at f,, it is an antiresonance.

Below the resonance of the enclosure
the vent air mass moves in anti-phase to
the cone, i.e. as the cone moves inwards
the air compression foreces the air in
the vent ontwards, and vice versa. Under
this conditien the volume of air in the
enclosure is mainly employed trans-
ferring the motion of the cone to the
vent air mass; consequently this mass
can be considered for most purposes as
being added divectly to the mass of the
cone. The latter thereby exhibits a veso-
nanee at a frequency lower than its un-
baffled value.

This condition iz represented in the
cireuit shown in Fig. 10 where below
the resonance the dominating reactance
of the parallel circuit is M, and the
resulting series cireuit consisting of
R, M, 0, E,, M, and B, has a reso-
nant frequency we shall eall f,, where
the cone velocity rises.

Again, above the resonance of . the
enclosure the vent air mass becomes too
inert to move readily at these higher
frequencies and the vent will behave
as though it were blocked. The vented
box thns becomes effectively a closed
box and, due to the stiffness of the en-
closed air the londspeaker cone exhibits
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a resonance at a higher frequency than
its unbaffled value.

This may be represented again in Fig.
10 where, above its resonance the domi-
nating component of the parallel section
is ¢, and the resulting series cirenit
R, M, C., R,, and C, has a resonant
frequency we shall eall f,. A typical
impedance curve showing this is shown
in Fig. 11,

It will be realized from the foregoing
that at resonance f, the radiation from
the port is in phase with that from the
front of the cone, and at frequencies
below this the phase of the port radia-
tion changes and is 180 deg. out of place
at f, and the lower frequencies. This
has little effeet when the avea of the
port is small ecompared to the cone pis-
ton area. If, however, the port area is
comparable to the piston area then the
radiation from the port, at frequencies
around the cabinet resonance f,, will
add to the radiation from the cone and
substantially compensate for the fall in
outpub from the cone due to the reduced
velocity at this frequeney. At frequen-
cies approaching f, and below, the port
radiation, nnder these conditions, will
tend to cancel the radiation from the
cone and consequently below f, the out-
put falls rapidly. In these circumstances,
velocity curves are not an indication of
the over-all radiation efficiency but they
are used fo indieate the nature of the air
loading applied to the cone.

Thus we have seen that a loudspeaker
mounted in vented box will show two
resonant frequencies f, and f,, in he-
fween which is an anti-resonance f,. The
expression for the resonant frequency
fo of a vented box is the same as that
for a Helmholtz resomator, which, in-
cluding corrections, becomes:

nR?
fo= /V‘—(z )
pRs +3f( ¥

where v is the volume of the hox
A =the area of the vent

R=q |4

T
I=length of tunnel or thickness of
wood and all dimensions are of

the same denomination.

Evaluating constants and expressing
dimensions in inches we have:—

Ri‘
fo=3,824 Jm eps
1463 x 10 R*
[ (1+17R)

The vented box then has two ad-
vantages over the previous systems.
(1) The stiffness of the enclosed air is
relieved by venting, thus the amplitude
of the resonance f, due to this stiffness
acting on the cone is reduced.

from which v = in ins.
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LEONARD RADIO
AUGUST SPECIALS!

STENTORIAN
SPEAKERS AT
FANTASTIC PRICES
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¥

12” Co-axial: Response: 20-20,-
000 cps. Bass Resonance: 35 cps.
Magnet: Alcomax 3—31,000 gauss—
11% lbs. Impedance: 15 ohms.

reg. $119.00 NOW.,.$79.95

10” Co-axial : Response: 30-16,-
000 cps. Bass Resonance: 35 cps.
Magnet: Alcomax 3—25,000 gauss,
Impedance: 15 ohms .. reg. $44.50

NOW... $29.95

12” Extended Range: Model
1214. Response: 25-14,000 cps. Bass
Resonance: 39 cps. Magnet: Alcomax
3—14,000 gauss—5% Ibs. Imped-
ance 15 ohms. NOW. ., $49.50

10” Extended Range: Model
1012U. Response: 30-14,000 cps.
Bass Resonance: 35 cps. Magnet: Al-
comax 3—12,000 gauss—2 Ib. Vari-
able Impedance: 4, 8, 15 ohms.

NOW...$16.95

9” Extended Range: Model
912. Response 40-13,000 cps. Bass
Resonance: 45 cps. Magnet Alcomax
3—12,000 gauss—2 Ibs. Impedance:
IS oS $12.95.

NOW... $9.95

8” Extended Range: Model
812U. Response: 50-12,000 cps. Bass
Resonance: 65 c¢ps. Magnet: Alcomax
3—12,000 gauss—2 Ib, Variable Im-
pedance: 4, 8, 15 ochms.

NOW . ..$12.95

T-12 Tweeter: Heavy Duty. Re-
sponse: 3,000-20,000 cps. Magnet:
Alcomax 3—16,000 gauss—9 Ibs.
Voice Coil: 1%4”, Power Rating: 15
NVET T Yo el e A $58.50.

NOW... $47.50

T-10 Tweeter: Response: 2,000~
16,000 cps. Magnet: Alcomax 3—
14,000 gauss—2 %> Ib. Voice Ceil: 1”
Alum. Edge Wound. Power Rating: 5
Watts NOW... $19.95

Get your mame on our mailing list noto for

“LEONARDS” special bullelins. Mail &

Phone Orders Filled. 256 Deposit . . .
Balance €C.0.D.

[Xe)],'V:\:d* ] raDIO, INC.

[ERTEIPRETRTIE I vork 7. N. Y. COnlendi 70313
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Simplify design and

calculation

practical

ELECTROACOUSTICS

M. RETTINGER

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

a4C0oustics.

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

recording, and allied arts.

Special emphasis is placed on the
relatively new and promising field

of magnetic recording.

Many tables and curves show at
a glance the required quantities, re-
ducing calculations to a minimum.
The diagrams in the book are useful
not only for lessening figure work
but also for checking calculations
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(2) Sinee f, is below the normal cone
resonanee, the bass response from the
speaker is extended down to this fre-
quency if the port area is small.
In practice, the design of a vented hox
is a process of trial and error. It is not
usual for such an enclosure to have a
ducet extending from the vent so the
effective duct length equals the thickness
of the cabinet material plus end corree-
tion. The “tuning” of these enclosures is
accomplished by varying the area of the V2730 =<Brogranivi dacaminpotijcrd
vent and in many cases faeilities for
doing this are given to the user. Need- Fig. 12. Varying port area affects the
less to say, there is no attempt to tune fmpeddnee c"’"’ce‘zsufgs bass-reflex en-
these enclosures to a predetermined -
frequency, but rather to tune them until opinion which of these is to be pre-
they sound right which is after all a ferred, the curve showing the most
very commendable ambition. As a guide, extended bass also bas the most promi-
however, as the vent area is decreased nent resonance at f.. It is interesting to
the lower resonant frequency of the note that if the vent were closed up
system f, will deerease both in frequeney completely f, would disappear and we
and amplitude, whereas the upper reso- should be left with a very prominent
nent frequency will incerease in ampli- f, which is of course the charaeteristic
tude. Fig. 12 shows this effect. we have shown for the closed box.
Obviously, it is very much a matter of (To be continued)

UNDERSTANDING TRANSISTORS

(from page 21)

VOICE~COIL IMPEDANCE — Z¢

It is extremely important that the ex- ments of the grounded-bhase configura-
perimenter be aware that these test eir- fion. Care should be exercised not fo ex-
cuits are for P-N-P junction transistors ceed the rafings of the transistor under
and N-type point-contact transistors, test.

that 1s, the power-supply polarities must Since the transistor is a current-op-
be as indicated. When making tests with  erated device it is necessary that con-
Junction fransistors of the N-P-N type stant-current type of power supplies be
and point-contact transistors of the P employed in transistor testing. Also,
type, the powersupply polarities must means should be provided fer varying
be reversed or damage to the transistor the output of the supply voltage. Some
may resulf. These diagrams poriray the inferesting cireuits concerning constant-
cireuit arrangement for static measure- cwrrent supplies are included in this

AA'I'A‘A. = e =
3 ] R,
i 2 #,
— SCONSTANT =
4 ° TCURRENY = b3 CONSTANT
oe—] OUTPUT T SUTPUT
VARIABLE VARIABLE oo
VOLTAGE (A) VOLTAGE ®)
Sl SURPLY
TO DETERMINE REGUIRED YOLTAGE £ = 1(R+mR)

Where E is the required voltoge
| is the desired current
R i3 the resistonce of the lood device
m is the desired ratio of series resistance (Ry) to lood resistance (RL)
mR = the value of the series resistonce

TO DETERMINE MAXIMUM SERIES RESISTANCE FOR USE WITH A GIVEN YOLTAGE
Ry = (E/1)— Ry
Where E is the available valtoge
1 ix the desirad currant
Ry is the resistance of the load device
R, (or R}) is the moximum permissible seriex resistonce

TO DETERMINE CURRENT REGULATION % REG. =100 1/

Where | is the difference barween the initicl currant vaiue (17) end o finol
current valua (13) resulting from a change in lood resistance from
an initial value ?RLI ) to a final volue (RLQ)

W =E/{Rg+ Ry ) I=E/(R; + R;_2) where Ry is the sorfes limiking

resistonce, ond Ry Is the lood resistance

Fig. 3. Two basic constant-current circuits useful for tronsistor festing.
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+
d.c. ma
R
- o
Ly 2 CONSTANT® CURRENT
=t & OUTPUT
+ { T}
Fig. 4. Pentode vacuum-tube current regu-

lator circuit.

article through the courtesy of the Aero-
vox Research Worker.?

Figure 3 shows two fundamental con-
stant-eurrent ecirenits. The value of R,
is considerably greater than the load,
E;, (that is, the deviece is operated with
constant current). Therefore, R, is the
predominant factor in determining the
magnitude of the current in the eivenit.
Three simple equations for determining
required voltage, required maximum
series resistance, and per cent cnrrent
regulation ave inecluded with the dia-
grams,

It ean be seen that the greater the
value of R, with respect to R;, the more
constant the current with large changes
in Ry, and also, as R, is increased, 55
must also increase in proportion to ob-
tain the required current for R;.

A pentode tube eurrent regulator is
shown in Fig, 4 which takes advantage
of the well known constant-plate eurrent
characteristic of the pentode tube. E,
and F, may, of course, be a. e. line-
operated power supplies.

A very interesting constant-current
supply is given in Pig. 5. The collector
voltage-current curves of a junetfion
transistor are similar to pentode-tube
plate enrves. Within the operating limits
of the transistor and for loads from 15
to 1500 ohms this cirenit will provide ex-
cellenf current regulation.

The two circuits just disecussed are
given and explained in greater detail in
the derovoxr Research Worker and the
transistor experimenter will do well fo
refer to this publication.

1 The Aerovox Research Worker, Vol. 2
No. 6, June 1955.

ck72z 105y
1
f e do-5
1_5\1‘ R «C.Mma
>
S CONSTANT CURRENT
1 2710000 ourpur
[wirawound -

Fig. 5. Constani-current supply using a
transistor.
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Jthe beginning
is here......

Yes . . . the performance of your hi-fi system begins with
the pickup. And with Fairchild’s brand new 225A Micradjust
diamond cariridge the beginning is with superb fidelity. The
latest model of the famous Fairchild moving coil cartridge
has a fistful of improvements:
Optimum performance
. Micradjust micrometer screw . . . labora-

fory adjusted for precision control of damping and
compliance.
No turntable attraction

. .. new magnelic circuit eliminates iron and
steel turntable atiraction. Use 225A with any
changer or turntable. -

Distortion minimized N
. . new coil suspension with symmetric damp- y
ing produces absolutely uniform lateral motion o

which means lowered distortion.
Corrosion protection
.. wires are gold-plated copper-silver alloy.
frequency range extended, performance
improved, effective mass significantly reduced ...
with elimination of front damping block. Response
is flat to 20,000 cps.
‘Rugged . . . can be used with all changers.
Output . . . (5mv) sufficient for modern amplifiers.
225A—1.0 mil for LiP. & 225B—2.5 mil
225C—3.0 mil for 78..covvnein..-$37.50

For further information on Fairchild professional
arms or other High Fidelity components, write to:

FAIRCHILD RECORDING EQUIPMENT co. 9th Avc. & 154 51, Whitestonz 57, N Y

CIRCLE 43
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IF you remember fondly fhe glonous sound of the Mlghl‘y
Wurlitzer—
IF you still thrill at recordings of these famous instruments—
{F you're not so young you never heard one—
You'll be glad to know that

THE THEATRE ORGAN IS COMING BACK!

Keep abreast of its return to a place of high esteem by reading

heIlB,

JOURNAL OF THE A°T-O¢E

Published Quarterly
i Three Dollars a Year

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

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

RADIO MAGAZINES, INC,,
P. O. Box 629, Mineola, N. Y.
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ATTENTION!

A fortunate purchase enables us to
make available to you a very limited
number of back issues of AUDIO and
AUDIO ENGINEERING at 50¢ each,
postpaid.

ISSUES AVAILABLE:

1953

O July
[J August

1954

January
March
April

May

June

July
September
November

December

December

5

January
February
March
May
June
July
August

Navember

vl
a0 0 ) 0 o ) e g O 8

December

TERMS: CASH WITH ORDER.
NO OTHERS ACCEPTED.
NO DEALERS OR AGCENTS.

REFUNDED IF SOLD OUT.

Just check copies wanted, enclose remit-

tance in full and mail TODAY!

RADIO MAGAZINES, INC.
P. O. Box 629-T

Mineola, New York
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TONE CONTROL CIRCUIT

(from page 20)

tirely possible to build a cireunit giving
the same curves as the original Baxan-
dall eirenit. In Fig. 4 is shown a circuit
with four controls so that the turnover
frequencies and the slopes of the bass
and treble can all be varied nearly inde-
pendently. The switehes with the capaci-
tors seleet the turnover frequencies de-
termine hoost or droop. The continuonsly
variable resistors vary the slopes of the
tone control curves with only negligible
changes of the turnover frequency.

How to design a tone control cireuit
with any arbitrary set of frequency
curves will be shown in the following
paragraphs. If it is desived to precede
the tone control with a ecirenit whose
outpuf is greater than 16,000 obms, in
the case of the switech type tone control
it is possible to design a tone control
that will give the desired response for
some partieular driving impedance.

To show how the tone control fre-
quency responses ean be easily caleu-
lated, the equivalent ecirenit for bass
boost is shown in Fig. 6, leaving out
those cirecuit elements which do nof
affect the bass response. (C,, €., R;, and
R, m Fig. 3 are just for coupling the
tone-control network into the eireunit and
do not affect the operation of the bass
or treble conirols.) Then

Z
Gaz'-n=]|—,-1—]=
& 1
e +i+ j Z+—“—R1 - Fs
Ry 2| | JOCR, R,
e e
" joCR,

From this we can immediately see that
the npper turnover frequency is

Fis 1 R, +R,

!~ 2n CR R,
and that the lower turnover frequency is

2
fe=52 CR,
The general form of the response is
sketched out in Fig. 8(A). The gain
above the upper turnover frequency is
asymptotic to unity. Between the two
turnover frequencies the gain is asymp-
totic to a line with a slope of 6 db per
octave or

o fi

G“m'usymplot-tc = 7
at frequency f. Below the lower fre-
quency the gain is asymptotic to a fixed
value f,/f, or

Ga i”axyulptu{ic =5= %
R+ R,
_PnCR,R, R,+R.
T R
2AC R,

In the equivalent bass-boost network

(F'ig. 6) there are three component val-
ues R, R,, and C. R, is given as 470,000
ohms, and the other two are unknown.
These two can be destermined by seleet-
ing values for two of the parameters for
the hass-boost response eurve. The author
finds it most convenient to use the upper
turnover frequency f, and S, which he
calls the shape factor. Then solving the
above equations for R, and C gives

A set of universal response curves for
various valnes of S is shown i Fig. 9.
In the process of synthesizing a tone con-
trol curve, first choose a value of S to give
the desired shape for the enrve, giving a
value for R,. Then pick the desired turn-
over frequency f,, giving a value for C.
A useful auxiliary relationship is that
the maximum boost in db for a given

GAIN I !

\.\,,Ird- '3 db/o;'qu'

FREQUENCY— i3 fi
(A) BASS BOOST
GAIN :4 iy |
./ octave 7
I \t-v
| B _|____T_

s e e

o
FREQUENCY— I, 7

(B) BASS DROOP

GAIN

1
FREQUENCY— 1 )
{C) TREBLE BOOST

GAIN

1/5

|
|
REQUENCY— () iy

{D) TREBLE DROOP

Fig. 8. Generalized curves for the equal-
izer frequency responses.
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0.7 Py
A7 Mog. 0.47 Meg
input AW YWWAWA—e plate
'l“'A‘A'A 1L 6 d
93 LLY C e L

Fig. 6. Equivalent circuit for bass boost.

value of S equals 20 log,, S. Bass droop
can be obtained using the same cirenit by
merely interchanging the input and plate
connections, so the same relationships
can be used for synthesis of the bass-
droop curves. The general form of the
response is sketched out in Fig. 8(B).

The treble boost ean be ecalculated in
an entirely analogous manner. The
equivalent cirenit is shown in Fig. 7.
Proceeding as before,

e Lyl i Ry .
Gam—llew Fi —_
T S0
RI R3+—.j—
Joc
!__1+jmc(R1+Es)]
| 2+ jweR; |

Hence the lower turnover frequency is
Y 1
/1= C(®, +R,)’
the upper turnover frequency is

1 1
T+=%: CR,’
the gain below the lower turnover fre-
quency is asymptotic to unity, and the
shape factor is
S*é _An0(R,+R;)  R;+R,
T SR R
This shape factor is the same as the one
used for the bass, and the curves in Fig.
9 can be used. The equations for deter-
mining R; and € are then

=L Lt LS
2nf(R,+R,)

The equivalent circuit for treble droop is
the same for treble boost except that the
input and plate connections are inter-
changed, so the same equafions ecan be
nsed. The general form of the treble

R
Ry=x—7,and C=

R] R1
0.47 Meg. L) 0.47 Meg,
input S~AMAA YWAWWA YWWW—e plate
i€
Lz

e—— grid

Fig. 7. Equivalent circuit for treble boost.

curves for boost and droop are shown in

(C) and (D) of Fiy. 8.

If the output impedance Ro of the
stage preceding the tone control cirenit

is not negligible, then

! |Zz|_( R, >
Gam—lzlr R+ R,
|__1+j0C(R,+Ry)

R, +R,

1+ joC (R_‘. + M)

1

|

for the case of treble boost. I'rom this it

can he shown that

i SRR,
i (1‘13,1--1%,,

),and C=
1

2nf (R, + Ry)

Similarly for the case of bass droop
|2, ]__< R, °
Gain= Zy | T\B+ Ro)
k R+ R+ R,
It G0CR, (R, + By)

e jul, ‘
R,=(S-1) (B, +R,), and
& Bnl
C= 20/, Ry (B, + R,)

R, does not affect the frequency response
of the treble droop or bass boost, but it
does reduce the over-all gain by a con-
stant amount R,/R,+ R, as it does in

the other two cases.

The method described for determining
the frequency response of the tone con-
trol is really guite general and can he
applied to the design of other types of
tone controls and equalizers. Although
the exaet equations may he different,
the universal response curves in Fig. 9
are always the same, provided only
equalization networks with a single effee-

tive reactance element are used.
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Hi... Mr. Hi Fi
This is It . . .

The BRADFORD
Perfect BAFFLE®

idea in
closures. Not a bass reflex or folded horn.
The primary pu?ose of a loudspeaker enclos-

Radically new loudspeaker en-

ure is to prevent destructive sound cancellation
that takes place at low frequencies, when the
front and rear waves, emanating from both sidex
of the speaker cone, merge.

It is obvious that no rear waves can au‘se
through a totally enclosed cabinet, and it wounld
be the perfect baflle, except for one reason. The
air pressure within the inet acts as a cushion
upon, and therefore restricts, cone movement.

is causes loss of life and color.

The BRADFORD Perfact BAFFLE Is totally
enclosed, yet It relieves cone pressure by an
ingenious device that operates in unison. with
cone movement.

Since this action conforms to on ullimale
seientific principle, the BRADFORD PFerfect
BAFFLE i1 fhe onl) enclosure that can give you
the utmost in sound reproduction.

And that, specifically, is . . .
ALL THE BASS, full, rich, clean bass, clearly
distinguishi ea contributing instrument,
down to thﬁowa( speaker frequency.

NO BOOM. Absolutely no boom. Boom, or
"‘one note” bass, is not high fidelity.

NO FALSE PEAKS. Does not “augment’’ bass by
false peaks that are really distortions.

ANY SPEAKER. Accommodates any speaker . . .
any size, weight, shape or make.

NO TUNING. No port tuning or spcaker match-
ing.

ANY POSITION. Operates in any room position.
NO RESONANCES. No false cabinet or air reso-

nances.

COMPACT. Sizes: for 8% & 10" speakers, 12" x
1275 127, 14” x 14”: 157, 17” x 17”. Prices:
finished §39.50, $59.50, $69.50 respectively. Un-
finished birch $34.50, $49.50 and $59.50.

REAL HARDWOODS. In all popular finishes . . .
mahogany, blond, ebony, walnut.

INCOMPARABLE CONSTRUCTION, Hand
made, nished . . . by master craftsmen.
All walls 34” thick.

GUARANTEED. Unconditionally guaranteed to
out-perform any other enclosure now available
regardless of size, weight or price.

If you want the very best speaker en-
closure and will not be misled as to real
performanco by deceptive sixe or price,
see your audio dealer at once, A demon-
stration will convince you, Or write for
literature.

BRADFORD
Derfe* BAFFLE

BRADFORD & COMPANY

27 E. 38th St. NEW YORK 16, N. Y.
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preamplifier, complete $168*
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$198*

"slightly higher
west of
the Mississippi

write for literature

maraniz company
44-15 Vernon Blvd., Long Island Gity 1, N. Y.

Circle 46A

IF YOU ARE MOVING

Please notify our Circulation Department
at least 5 weeks in advance. The Post
Office does not forward magazines sent
to wrong destinations unless you pay ad-
ditional postage, and we can NOT dupli-
cate copies sent to you once, To save
yourself, us, and the Post Office a head-
ache, won’t you please cooperate? When
notifying us, please give your old address
and your new address.

Circulation Department
RADIO MAGAZINES, INC.

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

AUDIOCLINIC

(from page 24)

vacuum or rarefied region of air. This vac-
num is far from perfeet, so that its effects
sneak around to the front, tending to Te-
duce the pressure in front of the cong, and
the pressure in frout of the cone seeks to
balance the decreased pressure behind if.
This partial cancellation of pressures re-
sults in the reducetion of the acoustical
output from the speaker; in other words,
the system is not efficient. This inefficiency
might be tolerable except for an additional
factor: the reduction is not uniform with
frequeney. The highs are affected far less
than the lows; the exact result depends on
the size of the speaker and how flat it is
electro-mechanically. For the shorter wave-
lengths (highs), the area of the cone itself
is large enough to prevent too serious an
amount of cancellation. As the wavelength
increases to the point where it becomes
larger than the diameter of the cone, it can
be seen that the ability to sneak around is
inereased,

The baffle is a means of preventing that
kind of cancellation from resulting, either
by elimination of the back or front wave
altogether, or by reintroduction of it in a
different phase relationship, suech that it
will reinforece rather than eancel ifs op-
posite. The infinite baffle is designed fo
eliminate the backwave. It is nothing more
than a tightly closed box with a single
opening, that of the front of the speaker.
The inside of the box is filled with some
type of sound absorbing material, such as
finely-spun glass. Thus, the backwave is
transmitted directly into this material and
cannot be radiated by vibration of the
cabinet or in any other way. Of course it
must be realized that this system, like all
others, is nof 100 per cent efficient. Other
precautions must be taken to eliminate
cabinet vibration, such as using wood at
least 34 in. thick, with internal bracing
where panel areas are large. The shape of
such a box is not foo eritical; the volume
should be at least six to eight cubiz feet
for good results, with larger volumes work-
ing still better. With smaller volumes, con-
siderable air pressure is built up within the
box behind the cone, reducing the over-all
officiency and increasing cone resonant fre-
quenecy, leading to a reduction of low-fre-
quency response. We have found, hewever,
that sueh a cabinet with a volume as small
as 4 cubic feet can give surprisingly good
performance.

§ Ask about the
new CM . 51
shown hers
(only 412"
high), and the
famous U47M.
Write for com-
plete detoils.
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the world’s best
microphones
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THE AUDIO EXCHANGE has the largest
gelection of new and fully guaranteed used
equipment. Catalog of used equipment on re-
quest. Audio Exchange, Dept. AL, 159-19 Hill-
side Ave., Jamaica 32, N, Y. AXtel 7-7577: 367
Mamaroneck Ave, White Plains, N. ¥. WH
8-3380.

AUDIO BEXCHANGE EXCHANGES AUDIO

HIGH-FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service
70 Vesey St., New York 7, N. Y. BA T-2580

8-Element BROAD-BAND FAM ANTENNAS,
All seamless aluminum. $10.95 ppd. Whole-
sale Supply Co., Lunenburg 10, Mass.

DISC RECORDINGS from your tape. Finest
professional equipment. Audiosonic Associates.
558 Grant Ave., San ¥rancisco, California,

RECORDED TAPE MUSIC, recording tape,
accessories, discounts. Efsco Sales, 270-N Con-
cord Avenue, \West Hempstead, N. Y.

FOR SALI: Presto 10%” Reel Extensions
for the R-7 or 900-R1 tape units, $356; new,
never used. 2 new Daven Attenuator Pads
LA-350-D (200 ohms) $12.50; Amperite R-
80-L, 200-ohm ribbon mlcrophone and eable,
$30. Ernie Garrison, 534 Granby St., Lake-
land, Fla.

FOR SALE: Lincoln three-speed automatic
record changer with GE diamond stylus. $150.
J. M. Edelman, M. D., Commerce Bldg., Baton
Rouge, La.

SELL NYC only: Figher 50C preamp-
equalizer, $50; Miller hi-i AM tuner $25;
Pickering 140D diamond cartridge, $15; RCA
Voltohmyst 61954, $25. ANl used but perfect
condition. Tannenbaum, 160 Bennett Ave.,
New York 40, N. Y, TO T7-1698.

PROFESSIONAL RECORDING SERVICE:
Tapes made, copied, masters cut, processed,
pressings made—short runs our specialty—
all AMPEX 300's, Telefunken and Altec,
Hydrofeed Lathes, monofusion presses. Com-
ponents Corporation, 106 Main St., Denville,
N. J. Pheone: ROckaway 9-0290.

FOR SALE: RCA Theatre Speaker system
congisting of 15’/ woofer in large folded horn,
huge multicellular horn, H.F. driver unit,
300-cps network, $275. Also double woofers
in folded horn 3’ x 7/ mouth, £150. Too large
for average home unless you are the dominant
personality. Will consider swap for test
equipment. Saul White, 3746 Boston Road,
Bronx, N.Y. Phone TUlip 2-8099,

WANT A VERY LOW RESONANCE
SPEAKER?
Ask your dealer to demonstrate the Racon
floating cone, foam suspension loudspeaker,
Or write for literature and prices. Racon
Eleetric Co. 1261 Broadway, New York 1,

DUPLICATES made from your tapes or
dises. Coples, masters, pressings. Originals,
using Ampex and Telefunken equipment of
highest fidelity. Submit your requirements
for complete prices. White Sound Recording
Service, 2123 Kenmore Ave,, Bethlehem, Pa.
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PROFESSIONAL
DIRECTORY

goqlkaawlq Suce 1944~
HOLLYWOOD ElECTRUMCS

17460 Melrose Ave:Los Angeles 46,Calif-WEbster 3-8208

Circle 47C

HIGH-FIDELITY HOUSE

Most complete stock of Aodio
components in the West
Phone: RYon 1-8171
536 S. Fair Oaks, Pasadena 1, Calit.

Circle 47D

the finest in Hi-I't

featuring Em%n':«._

HIGH FIDELITY COMPONENTS

SOUND

CORPORATION

B20 W. Olympic Bivd. - L.A. 15, Calit. - RI 7-0211

Circle 47E

CANADA
High Fidelity Equipment
Complete Lines o Complets Hervice

Hi{-¥Fi Records — Componenis
and Accesso

LECTRO-VOICE
SOUND SYSTEMS

14} DUNDAS SY. WEST. TORONTO, CANADA.

Circle 47F

ATOMIC JEWEL RADIOACTIVE

STATIC ELIMINATOR

® Reduces Record Wear
® Reduces Needle Wepr

At Your Dealer
ROBINS - INDUSTRIES CORP. Bayside 61,

Circle 476G

Everythingin HI-Fl Sound Equipment

AMPEX

MACNLYIC RICORDIRS

SANTA MONICA SOUND

GRanite 8-2834

WORLD'S FINEST

EEATUEING TAPE RECORDER

12436 Santa Monlza Blvd.. West Los Angsles 25, Callf.

Circle 4TH

jmﬁw.(«tu/ Noted

Annnal NAMM Trade Show. The great-
est testimonial yet accorded the growth
of High Fidelity in the music industiry
was evidenced in the annual convention
und trade show of the National Associa-
tion of Music Merchants which took place
in New York July 23 to 26. Manufacturers
and visiting buyers alike were taken
aback by tiu, way Hi-Fi Iiterally ran
away with the show. No other single ele-
ment of the show even remotely ap-
proached Hi-Fi in stimulating buyer in-
terest. Held partly in the New York
Trade Show Building, the NAMM clam-
bake afforded wmany manufacturers of
aundio equipment their first look-see at
the exhibition facilities which will be
used for the New York High Fidelity
Show sponsored by the Institute of Hizh
Fldelity Mannfacturers, scheduled to ln_-
gin September 27. Wide halls, acous-
tically treated walls and Lellmgs, and
air conditioning add up to only one con-
clusion—if there is an ideal spot in the
éntfre country for an audio show, the
NYTSR is it

Audio participants at the NAMM show
are to be accorded a congratulatory note
for their pood taste in holding the sound
level of their exhibits within enjoyable
limits. Jt is to be hoped that this same
sense of reason will prevail at all future
audio shows, wherever they may occur
ard no matter under whose sponsorship.

EIGHT NEW IEKPM MEMBERS. Seven
new general members and one associate
member have joined the Institute of High
Pidelity MManufacturers within recent
weeks, according to George Silber, presi-
dent. The seven general members are:
Sherwood Eleotronic ILaboratories, Inc.,
Chicago, Ill,; North American Philips Co.,
Inc., New York City; Neslnmlny Elec-
tronic Corp., Neshaminy, Penn.; Brociner
Electronics Corp.,, New York City; Acous-
tic Research, Inc.,, Cambridge, Mass.; Ex-
cona Corp., New York City, and Jensen
Manufacturing Company, Chicago, Ill.
A-V Tape Libraries, Inc., New York City,
is the new associate member. Member-
ship of the Institute now totals 68.

OLYMPIC BUYS PRESTO. Preato Re-
cording Corporation, Paramus, N. J., has
been purchased by Olympic Radlo & Tele-
vision, Inc., New York. Earlier this year
Olympic acquired the David Bogen Com-
pany. Under the new arrangement, Bogen
will transfer part of its manufacturing
activities to an 80,000-sq.-ft. plant ad-
Joining the Presto factory. Present Bogen
facilities in New York will be retained.
Presto will continue as a separate manu-
facturing entity but as a wholly-owned
subsidiary of Olympic.

ﬂncﬁud'u/ ﬂeOpZe v

Clifford P. Shearer has joined Rek-0O-
Kut Company in the newly-created post
of Director of Advertising and Sales
Promotion. George Silber, Rek-O-Kut
prexy, announces that the appointment
is the first in a series of projected plans
for company expansion . . Jocund B4
Cornfield has set up his own factory rep-
resentative firm to cover metropolitan
New York and Northern New Jersey; his
firgt account is Magnecord, Ine¢., Chicago
tape recorder manufacturer .. . Theodoxe
(Skip) Weshner, who formerly sold hi-fi
equipment from behind a counter, is now
operating from the business end of a
microphone—his nightly hi-fi program on
New York's Station WBAI has built up
one of the county's largest M audiences
. . . Dondon England has joined the in-
dustirial sales staff of Gates Radlo Com-
pany to cover Houston and Iagt Texas
. . . The Distributer Sales Group of the
West Coast Electronie Manufacturers
Association has elected Xi. W. Howard,
president of Triad Transformer Corp., as
chairman for the next year ... &. L. Car-
rington, president, announces that the
name of Altec Service Corporation has
been changed to Altec Companies, Inc.

AUTOMATIC CHANGER NEEDLE BRUSH

KLeeNceDLE

KleeNeoDLE outomatizolly keeps
racord changer neadles clean.
It is designed 1o remove the
fomiliar "‘dust-blob'* from undar
the needle point. At Your
Dealer

i
ROBINS INDUSTRIES CORP. Bayside 61, N. Y.

Circle 47K
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" I antenna qutems

High valn Broadband Yapl for max. sensitlvity to both

72 and 300 ohm Input. Deslgned for fringe FM.
APPARATUS DEVELOPMENT CO.

Dept. C Wethersfield 9, Connecticut

Circle 47L

Brings Out The Best
In Your Hi Fi Set!

B4 & IIA'I'W BN
631'#:0{

NEWEST ADVANCE IN MAGNETIC
CARTRIDGE DESIGN AND PERFORMANCE

Miratwin Variable Reluctante Magnetic Car-
tridge fealures unusual wide-range response
and sensitivity . . . Foithfully and minutely
brings aut the rich, full tones of loday's
tecordings!
LOADED WITH HI Fl FEATURES . . .
AY YOUR DEALER NOW !

MST-2A — MIRATWIN TYurnover
Cartridge with two Sapphire Styli 522-50

MST-2D — MIRATWIN Turnover
Cartridge with Diamond Stylus
for Microgroove aad Sapphire

Stylus for Standard........cuneene $45-°°
AUDIOGERSH CORPORATION

514 Broadway, New York 12, N.Y. = W0rth 6-0800
In Canada: Alas Rediv Corp., L1J. ¢ Toronte, Canada

Circle 47A

Mgéniﬁcent
Ferrograph

Model 3A/N
(portable)
3 \ With built in
- speaker.
3%-71% ips
$379.50

The wﬂd’s finest
hi-fi tape recorder

The ultimate in high-fidelity tape
recorders for home and professional use.

Dual-speed, dual-track FERROGRAPH
recorders are also available in custom
models (tape decks available,
from $195.) and with 7%
and 15 ips speeds. Independent field
performance tests rate Frequency
Response at & 2 db between 50 and
10,000 cycles with wow and flutter
less than 0.2% at 7% ips.

Quality standards have restricted our

production and unforseen demand may delay
delivery, write TODAY for literatiure,

ERCONA CORPORATION
(Electronic Division)
551 Fifth Ave., Dept. A.8, New York 17, N. Y.

In Canada: Astral Electric Co. Lid.
44 Danforth Road, Toronto 13

Circle 47B
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"NOW ULTIMATE PERFEGTION
"IN TONE ARM PERFORMANCE
" Ortho-sonic v/4

A
TRACKS COURSE OF ORIGINAL RECORDING 5TYLUS

ADVERTISING
INDEX

®
Albied s RAdIo: COIPL. ainiewisinisieiss siermniuvys: 48
Altec Lansing Corporation ............ 7
American Elitey Inc.l o iiaatia i o 46
Apparatus Development Company ...... 47
At RS EO s e N i U iy 874500 Wit s s 32
Audiogersh Corporation .............. 47 VITAL ENGINEERING
PRINCIPLE SOLVED!
Balaar N TR GO It s riere e 3o/t ssacels rare e 3. . > 2
Bell Telephone Laboratories ........... 14 ank'"s errot complelely eliminated
Bogen, David Company, Inc. .......... 25 FLAWLESS REPRODUCTION attained.
. Bozak, R. T. Sales Co. ..vvvnninninnee 4 Stylus moves in straight line from edge to
Sl,gn&f,u,r@ Speakers Bradford & Company ................ 45 center as in original recording.
British Industries Corporation .. facing p. | INSPIRED DESIGN: lncreases record life
. . . . fits smallest cabinet . . . plays all
precision loudspeakers Classified Advertisements ........ veee 46 size records . . . no scratching possible
Collaro Record Changers ........... w27 . . . all popular cartridges fit.
and enclosures Cantart  Hall Soclotyl ot i leasnts el NEVER BEFORE in the history of Hi-Fi de-
velopment has the introduction of a
5 Electro-Sonic: Laboratories, Inc. . :sssecs. 39 single component created such wide in-
for the world’s Emd:o_v‘:;;e' ?n:_m_‘fr_lﬁs___n_c_____ e terest, laboratory and editorial endorse-
Electro-Voice Sound Systems .......... 47 ments
finest sound systems Elgin National Watch Company ....... 8 Get ORTHO-SONIC V/4 with its 10 incom-
Ercona Corporation ...... AN el C o parable features. ONLY $44.50
At Better Hi-Fi Dealers Everywhere
“JBL” means James B. Lansing Sound, Inc. Fairchild Recording Equipment Co. .... 43 WRITE FOR ILLUSTRATED LITERATURE
CIRCLE 4B8A
Grampian Reproducers Ltd, .......... 40 ORTHO-SONIC INSTRUMENTS, Inc.
66B Mechanic Street, New Rochelle, N. Y.
] Heath Coltarii i R A S a7 CIRCLE 48C
High Fidelity House ..... R e 7

y HelwoodRE e PR B i astvn ol 47
A lll E D s ] Hughes Research and Development
S TN e 8 e b T A ESgmnry A
SPECIAL 100-PAGE Fea iy

HI-FI CATALOG Institute of High Fidelity Manufacturers, For HI-FI and

(T P NIy P R YOt DT 7 ( '

: ; Kierulff Sound Corporation ........... 47 TAPE REcoRDER FANS
Your quide "
to an easy - HOW TO SELECT & USE YOUR TAPE RECORDER
understanding | Lansing, James B. Sound, Inc. ..... Hosts 48 .

hia') \ ; by David Mark
of HI-Fi—plus the Leonard Radio, InC. ......ovnvvnvvinn. 4] 0 S -

{d's | + Written for the wser of magnetic (n?c re-
wona s largos! corders—and 1o serve as a guide in selecting
ogleehon of ST a machine that most suitably meets his or her
Hi-Fl systems - Magnecord, Inc. ......oooiiiiiiai.. 6 individual requirements. For all those who
and componenis MaralbE SEOMPANY e iw s aars e s s Wox 46 have little or no formal training in the science

Mullard Overseas Ltd. ..... R 5 s aliingn 5
15 | LA | 3= It’s a book which ‘“shows yon how { Illustrates
cintosh Laberatory, Inc. ............ 5 actual “‘set-ups” for the many different appli-
cations of tape recorders . . . Read this book
- 5 before you buy a tape recorder . . . It will
North American Philips Co., Inc. ,..... 38 save you many dollars! NO OTHER BOOK
LIRE TT:!
This leadin%loo-pagel)ook shows you how No. 179. 150 pages 5% x 814 in. 152 fllus. Soft
to stelclg‘:l.na i-Fi Lnusic s stfn; at lowes}t Ortho-Sanic Instruments, Inc. .....i... 48 COVEL euvvveveamennsniasnsansnes -vee 3295
cost. Tellz you what to look for in each
uuifh: shows xinany (l;t'x'!mdsonxe. miaetimll iln— F :I-;lbLI]: DSPIE}MZER]S and ENCLOSURES
stallation ideas. ers you the world’s { . : 3 raham B. Cohen
largest selection of complete systems and | Pfckermg _(’7 R/ Do it 35 e ve U THE *“CLASSIC" IN HI-F1 LITERATURE!
individual “m“shh?m "ti!‘i"" to make vour || Pilot Radio Corp. ......... RGOS K L Hite tiss A o ercle Ik Baale i Aation
ﬁ?“,_?':{;‘,;”:ﬁ:b‘;‘:f’for"]e‘;’;fle;:ﬁ‘.‘ﬂmwiﬂz ; Presto Recording Corporation ... ... ceee 11 which any hi-fi fan may ask about hi-fidelity
this invaluable catalog. It's FREE—write | Professional Directory ........... ceas A7 !o\lg]sl?cakcx's and enclosnres is answered.
for your copy today. This book is supremely authoritative and bril-
v liantly written ! The author is a recognized au-
. ALLIED RADIO Rauland-Borg Corporation .......vueu.. 33 gwril)'—"\uSit_:iﬂn—aﬂ eﬂlsl_m-‘i::i'- Taia
iy e =t : | Rek-O-Kut Company ... ......... Covar s oom acoustics are explained and advice is
1= 3 5 L given . . . A MUST book for all hi-fi and
y / . Y, H"ram ! Rider, John F., Publisher, Inc. ........ 48 audio enthusiasts and technicians.
[‘.‘—. . 4 ks & e : i No. 176. 360 pages, 5% x 8% In. Leather fluish
- . 1 MARCO cover. Hundreds of illustrations. Only $4.60
i ‘A;'?;o‘*ﬁlz ig:""c;‘:""o'-; ’iﬁ ; | | Santa Monica Sound ........... SoneA] No. 176-H. Cloth Bound «........... Only $5.50
. vy ag , 1. i i
I R o ey glec""“‘.c SASoIatur s 0 P RIDER BOOKS ARE AVAILABLE AT ELECTRONIC
I [0 Send FREE High Fidelity Catalog i Sonotone Corporation ........... Cover 2 PARTS DISTRIBUTORS AND IN TECHNIGAL BOOK
] P STORES. IF UNAVAILABLE THERE, ORDER DIRECT.
B Name " e - - c
I o ;. riad ‘Transformer Corp. .. .. cueveses . 34 JOHN F. RIDER Publisher, Inc.
B i tnal Street, New York 13, N. Y.
I cit 2o . Stat [ University Loudspeake e L
- a ;_v_'_ = ne : n-p i niversity Loudspeakers, Inc ety | O Chatles W. Dointon, Lid.
- 1-f v R 7 3 £ BT PR AR R T T F T T 6 ‘Afcina Avenue. Toronto, Onlario
CIRCLE 48B CIRCLE 48D
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how good

it will sound—
how good it will look...in your home:

RONDINE SERIES TURNTABLE and TURNTABLE ARM

Here — in a single unit — is the finest
equipment ever designed for quality
record reproduction. There can be no
doubt of this—and you will know it the
vety moment you use it in your home,

- As you set the speed of the turntable —
as you lift the arm from its rest and
place the stylus on the record — you’ll
have the feeling of smooth precision —
quiet, effictent performance. And when
the first sound issues from your high
fidelity system, you’ll have the proof —

absolute, uncontroversial proof. For you
will detect a new quality —a new clean-
ness . . . without rumble to mar the
silent pauses, and with no fluctuating
pitch due to wow and flutter. It will be
as if you had actually replaced your
other components — so marked will be
the improvement.

And when you sit back (o enjoy the per-
formance, there will be that moment
when your glance will take in your
Rondine turntable and the arm resting

See your high fdelity dealer, or write

in the Rondine base. Surely, the thought
will cross your mind . . . “how good it
sounds — how good it looks . . . in my
home™.

BASE for Rondine Deluxe and Rondine
Turntables . f Ch $26 95

cho!ce af elther nmencan Walnut or
Natural Korina

Dimensions: 16%2" W x 174D x 6 H.

Rondine Deluxe Turntable . ... .§129.95
Rondine Turntable. ... .. ... 79.95
Turntadle Arm Model 120

as illustrated—less cartridge . 26.95

Slighily bigher West of Rockies

REK-O-KUT COMPANY 3801 Queens Bivd., Long island City 1, N.Y.

EXPORT: Morban Expcmnn Corp. 458 Broadway. New York 13, N, Y. CANADA: Atlus Radic Corp.. SCeWwinpdid Avenue, Temnm 18, Ontario
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COMPOUND
DIFFRACTION
PROJECTOR’

NO DEAD SPOTS NO HOT SPOTS

Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS

COAXIAL WIDE-RANGE DESIGN
Two coaxially mounted diffraction horns work
from opposite sides of a single diaphragm.
Each horn is designed for optimum reproduc-
tion within its own range.

PHENOMENAL POLAR PATTERN
Smooth, peak-free, wide-range re- *
sponse with over 120° sound dis-
tribution at all frequencies up to
10,000 cps.

OPTICAL SLIT DIFFRACYION PRINCIPLE
Uses acoustic application of optical slit dif-
fraction for perfected smooth, uniform sound
dispersion over entire listening area, virtually
i dent of fr . No pin-pointing effect.
Unit may be mounted horizontally or vertical-
ly to vary polar pattern for desired dispersion.

TOUGH—PRACTICALLY INDESTRUCTIBLE

Molded of fiberglass for Improved acoustic
properties and extra strength, Weatherproof,
blast-proof, splash-proof.

Model 847 CDP. 12 watlts. 16 ohms. Re-
sponse 250 to 10,000 cps. RETMA sensi-
tivity rating 51, db. Crossover at 1500
cps. Size 7% in. wide, 11% in. high,
1075 in. deep over:all. Includes mount-
ing bracket. Net wt. 6% Ibs

List, $46.33 Net, $27.80

Model 848 CDP. 25 watts. 16 ohms. Res
sponse 175 to 10,000 cps. Crossover at
1000 cps. Sensitivity rating 52 db. Size
10%; in. wide, 20 in. high, 20 in. deep
over-all. Includes mounting bracket. Net

wt. 12 Ibs.
List. $75.00 - Net, $45.00

Success of the CDP is in the record of public address installations.
Now in addition to the “848;" E-V brings you the new, smaller,
lower-cost “847” Both now make it easy to take advantage of superior, - -
CDP wide-range performance for the smallest paging job as well :
L as the largest stadium application, indoors and outdoors. Unique
coaxial design, with its two specialized horn sections, provides

Sk smooth, extended high-frequency response and unusual low-frequency
balance. Diffraction principle gives smooth, wide, uniform dispersion,

s without any cellular pin-pointing effect. Low distortion and high
articulation improve speech intelligibility. Musicasting is full-bodied
and clean. High efficiency and sensitivity provide superior coverage
of the listening area with fewer units and at far less cost. There’s
no wasted power. Compare the CDP with any other unit in the
environment in which it actually will be used—and Ahear the difference.

For broadcast quality in public address,

use E-V 664 cardioid dynamic microphone.
*Pat. D163, 904 and Pat. Pend.

No Finer Choice than
Ask for a

demonstralion or .

get full facts. *

Send for COP - ®
Bulletin No. 227 A 68

ELECTRO-VOICE, INC. «+ BUCHANAN, MICHIGAN
Export: 13 East 40th Street, Mew York 16, U.S.A, CABLES: ARLAB
High-Fidelity Speaker systems, Microphones, Amplifiers, tuners, phono-cartridges

WWW amensearadioRistery com
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