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BRAND
recording tapes
are made by the exclusive
FERRO-SHEEN process and are available
wherever quality tape is sold.

manufacturcd by ORRADIO INDUSTRIES, INC.
OPELIKA, ALABAMA, U.S.A.

Export: Morhan Exporting Corp., New York, N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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THE BRITISH INDUSTRIES

N. response (0 many requests

we present, for your conve-
nience, a full listing of the tested
and ready-to-play Wharfedale
speaher systems, designed by
Gi. A. Briggs.

SFB/3 “Custom” $199.00

SFB/3 Deluxe” $249.00

Here is a new concept

e in a J-way spcaker sys-
temn, which can easily be
SM/S’ accommodated in the
SPEANIR 3YSTEM average room, can be

b | (MUEENOREMLUID mAreLs) placed In the best posi-

READY TO MATY,

tion for listening, and
sven moved against a wall when not in use, because
of {ts compact proportions. This new development
by G. A, Briggs. based upon the absolutely unhind-
ered performance of the speakers thofnselves, results
in unparalleled reproduction. Yet it is moderate—
even low—in price! The same system, same perform-
ance, is available in two furniture styles, cach in
Mahogany, Walnut or Blond finish.

Three Wharfedale Speak-

A =TT
¢ crs specifically designed to
({l %) }  work together in tiis sy's-
| S .

tem. 17 Low Frequency
10” Mid-range; 3" Treble.
Speakers and enclosure
are not available sepa-
rately

N
N

Resonance-free. sand-filled bafile

because sand makes the baffle inert: ef-

fectively damps all vibrations, No cabinet

resonance. because there is no cabinet of

the ordinary type. Speakers and enclosure

E are matched and acoustically integrated
to perform as a single unit!

/}

Omni-directional spacious sound re-

Y/ sulting from open design. which al.
“rF lows the speakers to radiate In all
I directions; elimlnates “‘point source
| | effect.”” (This is the reason for the
I 3 magni‘icent stereo performance of

the SFB/3, when used in pairs.)

Exceptional smoothness and ex-

+—1 | cellent transient response make

& —~ —— the sound of this full range sys-

H % tem a revealing experience in
s m = L any home environment.

‘ Free-standing and mobile! This speaker

- sysitem performs without dependence
| upon placement against walls, corners,
- | etc.
L
SPECIFICATIONS

Bass Resonance: 30-15 ¢ps
Frequency Response: 20-20.000
cps;
Svstetn Impedance: 15 ohms:
Weight: Approximately 75 ibs.
DIMENSIONS
SFB/3 "Custom': 34" w, x 31" h.

x 127 d.
SFB/3 “'Deluxe’: 35" w. x
314" h. x 13" 4.

Patent Applied For

WWW. atnersaasadioRhistery.com
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SPLAKER 3YSTEM /

power-handling capacit
duces standing wave effects. Includes two Wharfe-
dale speakers, W/I0FSB and a special Wharfedale
tweeter, with a balance control. Enclosure is bult

entirzly of heavy hardwood and finished in
M ahogany., Walnut or Blond (Limed Qak}.

A complete Wharfedale
two-speaker system . .

the speakers integrated
with an enclosure 1ncor-
porating the new patent-
ed Acoustic-Filter de-.
sign, which improves

at low frequencies and re-

enuine
ystem

impedance 15 ohms. Patent appiied for.

W AF/1 Speaker System

$144.50
Dimensions: 30" high x 17"
wide x 12"

deep.

AF/10/CAB is the
enclosure wsed In
the W/AF/1  sys-
tem offered Separ-
ately without speak
ers. DesiOned by G,
A. Briggs for the
W/10/FSB  speak-
er, it fealures the
Acoustic-Filter. one
of the newest prin:
ciples  which im-
Praves power han.
dling capacity and
reduces standing
wave effects. Con.
structed of heavy
hardwood. it is
pracefully styled
and tustom finished
in genvine Mahog-
any. Walnut and
Blond (Limed
Gak). $68.50.

L~

DV @R > ST

SPEARIR STYSTEM

Becpmmended for ilkrdd

A complete twoO-speaker
system designed around
Wharfedale Super
12/FS/AL speaker! In-
cludes the Super 3

Tweeter with Balance
Control. Here is an at-

tractive cabinet designed to be located flat against
a wall. leaving nothing to be desired in full. realistic
reproduction. The enclosure incorporates the Acous-
tic-Filter, and is buik entirely of heavy hardwood.
Finished in genuine Mahogany, Walnut and Blond

(Limed Qak)

AF/12/CAB is the
enclosure used In
the W/AF/2 sys-
tem, offered separ-
ately without speak-
ers. Designed speci-
fically to insure
full performance of
the new Super
12/FS/AL speaker.
this entlosure will
also perform excel-
lently when used
with Wharfedale's
Super 12/CS/AL
model. Handsomely
styled, incorporates
the Acoustic-Filter.
Constructed entire-
ly of heavy hard-
wood. finished in
genuine Mahogany,
Walnut and Blond
(Limed Dak).
$94.50.

|

Wharfedale
also offers a
complete line
of speakel ¢n-
closures and
speakers (full
range, base
amd trebly
models). We
will be pleased
to send You a
copy of Lhe
Whatfedale
Comparator
Sheet, which
contalns com
plete speclfica
tions, illustra
tions and
deseriptlons

WWW akherieaniadimahictary com

System impedance 15 ohms.

W AF 2 Speaker System
Dimensions: 383 /B high x 23"
wide x 15 5/8" deep.

$199.00

BRITISH INDUSTRIES
CORPORATION

Dept. WS518
PORT WASHINGTON, NEW YORK

Please send Whartcdaie
“Comparator Sheet

e amc

Address —

Lty L2one Sae
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$12.00 List
GIBSON GIRL®

ACCESSORY

KIT

Everything you need for better

TAPE RECORDING
and EDITING

% FOR MORE PLEASURE!
; * GET PROFESSIONAL RESULTS!
F * FOR BETTER RECORDINGS!

1 roBiNS' ACCESSORY KIT contains ine
P73 famous GIBSON GIRL TAPE SPLICER,
ol spLiciNG TAPE, TAPE THREADER, WEAD
g CLEANER, TAPE CLEANER CLOTH, TAPE
Dl ¢lips, REEL LABELS and NEW TAPE

EDITING BOOK!

TAPE EOITING ANO SPLICING
FOR THE PROFESSIONAL
AND AMATEUR TAPE RECORDIST
by N. M. HAYNES
24 Pages — Ius. . . 25¢

AT DEALERS EVERYWHERE!
Write for FREE Catalog of ROBINS'
Phono and Tape Accessories!

INDUSTRIES CORP.

FLUSHING 54 - NEW YORK

AUDIOCLINIC??

JOSEPH GIOVANELLI"

Rotating Speaker Speed Control

Q. I harve built a rotating speaker sys-
tem o be used as part of the tremolo ef-
feet with my organ. My problem is that of
controlling the speed of rotation in order
to obtain varying degrees of tremolo. A
rectifier and d.c. motor would be the
answer, but 1 do not know how to design
this type of rectifier circuit. Can you lell
me how to dexign a suitable circuit?
Robert Mebhonald, Oakland, Calif.

A. 1 recommend the standard bridge-
rectifier eirenit for this purpose. The eur-
rent handling eapacity of the individual
diodes making up the bridge should be
somewhat larger than the d.e. drain of the
motor. You will need between 200 and 1000
uf, of filtering. 500 mils requires about
200 pf, awd the amount of filtering in-
creases witl the amount of current taken
by the motor. Insert a 5 or 10 ohm resistor
in seriex with the filter bank and the
rectifier to prevent surge ecurrent from
damaging the rectifier, and overheating
the filter bank. The heating effect upon the
capaeitors ean be further ninimized by
using several small eapacitors rather than
a single large wnit. The actual mechanism
for controlling the speed can he either a
series rheostat of appropriate resistance
and wattage or a Variae.

An  casier solution to your problem
wight lie in the use of a universal a.c.-d.c.
motor. Again you can either use a rheostat
or Variae as the agent for controlling the
speed. With either type of motor, it is a
woud idea to bypass each brush to ground
in order to minimize hash interference.

Distortion and Volume Controls

Q. My power amplifier is behaving in
a most peculiar manner. When the volume
control is turned up full, the bass response
is normal, but as the setting of the control
is reduced, the bass falls off sharply. This
it not a result of the Fletcher-Munsen
effect, for, as I advance the gain of pre-
amplifier at the same time that I decrease
that of the power amplifier, the bass still
continnes to fall off. Enclosed is a sche-
matic of the inpul circuit of the power
amplifier, (Fig. 1), perhaps it will help

Ca

Fig. 1
you to determine what s wrong. James P.
Gooley, Oak Lawn, R. I.

A. Notice that in the input circuit of
vour amplifier the volume control is econ-
nected as a rheostat. This cireuit ean per-
form the function of reducing the gain of

* 3420 Newkirk Ave., Brooklyn 8, N. Y.

WWW. atneidsaatadioRisterv.com

the amplifier. but, as you have scen, the
bass will he attenuated in greater amount
than the remainder of the signal as the
gain is lowered.

To explain why this cireuit eauses this
behavior, let us assume that the reactance
of the coupling capacitor is 0.5 megohm
at 30 eps, and that the resistance value of
the potentiometer when fully open is also
0.5 megohm., At 30 e¢ps, half the voltage
developed by the preamplifier will be lost
across the coupling capaeitor, while the
remaining halt is available for application
to the grid of the input tube of the power
amplifier. Let us assue that the gain has
been reduced, and the resistance of the
control is now 0.25 megohm. Of course the
over gain of the amplifier has heen reduced
6 db, but our 30-cps tone has heen de-
creased by an cven greater amount. The
reactance of the capacitor is still 0.5 meg-
ohm, but the resistance of the pot has been
redueed so now only 1% the voltage pro-
duced by the preamplifier is available to
the power amplifier. This effect will become
more and more severe s the resistance of
the potentiometer decreases.  What s
needed is a control eircuit which maintains
a constant reactance, hut still allows the
grid to pick off as much signal as is needed,
by means of voltage divider action. Fignre

T

AAA
VVYVV

A

L

Fig. 2

2 shows how this same 0.5-meg. control can
be wired to accomplish this. Note that the
coupling capacitor is connected through the
full resistance of the pot to ground. The
slider has no effeet upon the reactance
presented to the eoupling capaeitor, since
the grid to whieh it is attached draws no
current anld is therefore of infinite resist-
ance.

Speakers and Infinite Baffles

Q. We are considering the installation
of an infinite bafile in a wall. Free cone
resonance and efficiency are doubtless to be
selected with some discretion in this regard.
We understand that some of the best
speakers for this use are in the relatively
inefficient class. How is better bass defini-
tion attributed to low efficiency? What
bearing has the flux density upon efficiency?
What cone resonance will be best for most
realistic reproduction in the home? L. B.
Osborn, Newburgh, Indiana.

A. Efiiciency is governed by the flux
density and compliance. The less the com-
plianee and the greater the flux density,
the greater the efficiency of the speaker.
Because the back wave is lost with infinite
baffles, the cone must be free to travel a
great distance to make up for this loss.

AUDIO e NOVEMBER, 1958
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British Industries Corporation Stereo Demonstrations

at high fidelity shows throughout the country...

/'. The records were played on a

r ¥
@W - ! sscien.

WORLD'S FINEST RECORD CHANGER s iy _-: :
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Sinee low compliance and high flux density
both hinder eone travel, speakers having
these characteristics will not work well in
an infinite baffle. If the cone is too com-
pliant for the amount of rear loading upon

it, the speaker may Dbe damaged. For this
reason, I like to use a1 speaker with rather
high compliance and high tlux «density. The
tlux density limits cone travel after the
cone is in high-amplitude motion and it
thereby prevents possible damage during
power peaks. Poor complianee is a con-
stant restraining foree and should be
avoided. Unless your baftle is specially de-
signed, 1 don’t recommend a speaker hav-
ing a very high compliance. You will have
lots of intermodulation distortion at best,
and you can probably damage the speaker

H | G H F I D E L I TY S H O W S lnt:%:::l("els:llll infinite bafle tends to raise the

resonant frequeney of the speaker cone, it
is advisable to use a speaker whose reso-
nance point is as low as possible. As the
complianee inerecases, resonance is auto-
matically lowered. If the infinite baffle is
located in a small room, it is unnecessary
to have n speaker with a resonant frequency
SEE and HEAR the latest in STEREO-HIGH FIDELITY much below 30 eps, since the volume of air
contained in the room is not sufficient to
reproduce frequencies much below 35 eps.
A speaker’s 30-cps resonance may be raised
easily to 35 eps or higher, depending upon
the size of the space behind the cone.

To Your City ...

from leading high fidelity manufacturers . . .

Interference from TV receivers
. When I tune my receiver through

Don’t miss these public showings  *Amplifiers — Pre-Amplifiers — the AM band, 1 find it covered with a
R g . . series of whistles whose pitch varies ac-

of Hi-Fi Equlpl.nent L from FM-AM Tuners Turntables cording to the station to which I am listen-
the most economical units for the and Record Changers — Phono ing. Since this phemomenon occurs with
budget-minded to spectacular Cartridges — Microphones — many other receivers in the apartment
. . _ house, 1 don’t think it is because of any

home musw.theatres . . . com Music Control Centers possibie misdjustment of my whistle filter.
pare and enjoy them all. Speakers. The only time the whistles do not appear
*Speaker Enclosures and Equip- is early in the morning. When my TV set

: TN or someone clse’s, is turned on, the whistle
ment Cabinets Finished and reappears. What is causing this, and what

*Complete Hi-Fi Systems and Assembled or Do-It-Yourself can I do about it? Woodrow C. Doebler,
Components. Kits. Dottstown, Pa. ) )

A. This series of whistles is the result
of beats between broadeast stations and
harmonies of the horizontal oscillator of

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS T e e
FROM 1 P.M. TO 10 P.M FOR EACH SHOW of the horizontal oscillator being 15,750

eps), they can beat with any station.
There are two ways by which the har-
monies ean enter your receiver. The first

. of these is by direet radiation from the TV

ngo Fall Shows 1958 set, and the harmonies of the oscillator are

Ty . D picked directly by the receiver’s autenna.
‘\,0\ 7.8,9 (,)mdha l,‘“ton, . This effect can sometimes be minimized by
Nov. 21, 22,23 Seattle New Washington placing your antenna high enough so that
it will be out of the radiation field. (Some

1959 receivers have been known to radiate

January 16, 17,18 Minneapolis Leamington e D L e R G S
t oo ’ o i not ereet an antenna high enough.) This
Mareh 6.7. 8 Denver Cosmopo l.t:ln can also result in the strength of the de-
March 20. 21, 22 Baltimore Lord Baltimore Hotel sired broadeast stations’ being great
i 5 Q Penn-Sheraton Hotel enough to override the whistles. The
:\])1?1 C R PlttSburgh . anteuna should be fed by coaxial eable, so
April 10. 11, 12 Buffalo Statler Hotel that no TV set radiation will be picked up

by the lead-in.

The second and less unlikely means of
ADMISSION 75¢ entry of these undesired signals is through
the power lines. This may he overcome by
inserting an r.f. choke in each side of the
line feeding your tuner, and bypassing all

o . ) .
RIGO Enterprises Inc. soo n. pearborn, chicago 10, . | el o ground vies gontavety

4 AUDIO e NOVEMBER, 1958
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For ultimate quality in audio amplification

Tung-Sol audio tubes now twin-packed
in matched pairs by the manufacturer

Now you can come as close to fault-
less sound reproduction as the design
and circuitry of your hi-fi equipment
will permit. Tung-Sol 5881 and 6550
beam-power amplifier tubes are fac-
tory-matched to very tight perform-
ance limits and twin-packed to help
you achieve lowest distortion levels at
all volume levels.

Useof Tung-Sol 5881 and 6550 tubes
has long been associated with ampli-

fiers of the very finest design. These
tubes have always been produced to
closest possible tolerances with cath-
ode current ranges held to an absolute
minimum.

Now, in twin-packed pairs, they as-
sure the hi-fi enthusiast and the com-
mercial sound engineer of replacement
tubes that will provide new standards
of performance—a feature of special
importance with the newest amplifiers

FUNG.3aL Btam Fowsn AnerLirigma.

" 1 '

BEAM

1‘.!! TN

TUNG-SOL

AUDIO o

NOVEMBER, 1958

POWER
AMPLIFIERS

2081 baal

For service in
amplifiers of up to
50 watts.

For service in
amplifiers and
commercial audio
equipment of up
to 100 watts.

WWW. aknefrieaaiadiahigstory.com

and loudspeakers, particularly binau-
ral sound equipment.

Service dealers will find the use of
these tubes for replacement a source
of profitable customer appreciation.
Tung-Sol Electric Inc., Newark 4,N.J.

5 TUNG-SOL

7, 8-50L
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THANKS, STEREOPHILES

FOR MAKING POSSIBLE THIS

NEW LOW PRICE!

=
~

~ STEREOTWIN 200

the stereo cartridge
by the makers of
MIRACORD XS-200

Now *443° formerly $59.50

audiophile net

Because you discovered that STEREO-
TWIN 200 helped you achieve stereo
sound like none you ever heard before

. . you bought this perfect cartridge
in great numbers! So many, in fact,
that production savings now permit us
to reduce the price to a low, low $44.50.
1f you’ve been holding off on convert-
ing to stereo, now is the time! And,
STEREOTWIN is perfect for monaural.

SPECIFICATIONS: Variable reluctance car-
tridge * .7 mil diamond stylus s tran-
sient response within 2 db from 20 to
20,000 eps. = no magnetic pull * instant
stylus replacement © fits all standard tone
arms ¢ eliminates hum problem

\ ¥

The Turntable That Changes Records

MIRACORD XS-200

No other record-player has all these
features: Plays sterco and monaural
« heavyweight, professional-type
turntable « push-button controlled «
Magic Wand spindle s automatic man-
ual player « automatic record changer
« intermixes 10” and 12" « plays all 4
speeds - free tone arm « 4 pole motor

- $6 7 5° cudiophile net

FAR AHEAD) THE FINEST BY FAR

Available at selected dealers.

For Free catalogue, please write Dept. A

AUDIOGERSH CORP.

514 Broadway, New York 12, N.Y.
WORTH 6-0800

LETTERS

Reply to the Editor

SIR:

We wonld beg to differ with some agpeects
of vour October EDITOR'S REVIEW,

WRAI-FM has been, since SReptember
12th, stereveasting via the Crosby compat-
ible innltiplex system between the hours of
4=5 amd 7=8 pan, daily.

We chose the Crosby system for a variety
of reasons—the two most important were
the faet that if offered a fully compatible
signal (A plus B) to the listener with a
single FM set only, and that if offered
15-ke response on beth the main and the
subearrier ehannels, It was, we felt, the
only deviee available consistent with the
obligation a high-fidelity broadeasting sta-
tion owed its listeners. If we were to broad-
enst via any deviee which offers less fidelity
than that which FJ itself is capable of,
this would not, we feel, be serving the
publie interest, neeessity, and convenienee
to the best of our ability, Tf we were to
compromise with lesser fidelity we would
not need Frequeney Maodulation itself at
all, Tf o higher fidelity system is evolved,
WDBAT will be the first to use it.

The growing publie interest in high
fidelity and stereo imposes an obligation
upon the broadeaster which we feel heavily.
As our audience grows it is even more
contingent upon us to provide it with the
hest that is teehnologically feasible, Less
than the best which is available is emphati-
eally NOT good enough, To take the atti-
tide, as has been several times expressed
recently, that less than that which we are
capable of will sutisfy the pnblie is, we
feel, an evasion of responsibility and duty.
The public can and does know the differ-
ence between full 15-ke fidelity (with its
delicate harmonics and overtones) and less,
It it did not, it would not he investing
ever-inerensing mnounts of money in equip-
ment for high fidelity dise and tape and
broadenst reprodoetion and veeeption,

The editerial we refer to also says “the
presenee of wide-band multiplex adapters
in the hands of the publie would eertainly
lower the value of the background music
services, even thongh *pirating” of the pro-
grams is illegnl. There are always some
who risk the illegality for the sake of a
few dollars.”

We submit that this charge of piraey.
raised by certain bromdeasters in the first
place, is in effeet a large red herring, So
charging the publie, at this stage of the
art of multiplex’s development, is eqniva-
lent to saying that a man may, someday,
conspire to commit a erime. We contend
that auy sueh judgment should be made
atter the fact and not betore. It is our
feoling that one does not acense the publie
before the aet has heen eonunitted, Cer-
tainly, if nothing else. sneh acensation runs
directly counter to the olit Ameriean tra-
dition that the acensed is innocent until
proven guilty, It is possible that, some day,
someone may commit the erime we refer
to. but this is primarily a police problem,
not a commuunieations one, aml to raise it
in this particular context, us an exense for
not providing the public with the best to
whieh it is entitled, is raising a talse issue
indeed,

We do not, actially, intend to quarrel
with the broadeaster who wishes to utilize
more than one nmltiplex ehannel (at less
than 15 ke) as an aid to sapplementing the
ineome his station ean provide. e only
request that he does not altempt lo provide
the public with less thau the best thal can

WWW atnetdicaaradioRistery. com

be done—and call it “as good”—in uan at-
tempt to cash in on the public’s interest in
stercophonic broadeasting, Better than 7Y%-
ke response is technologically teasible, and
available, Let us not confuse motives at
this stage in the development of the art
of high-fidelity hroadeasting.
l.ess than the hest the broadeaster can

provide to his andienee eannot be “as good™
as the best, It is our intention to do any-
thing we ¢an to turther the growth ot high-
fidelity broadeasting, utilizing the best
means available, as a measure of our re-
sponsibility to the publie’s interest, neces-
sity, and convenience,

BERT C'owLAN, General Manager,

Raddio Station WBAT,

2 E. 61st 8t.,

New York 21, N, Y.

SIR:

Your October editorinl indicates that you
favor a system of IFM multiplex stereo
whieh allows for a ehannel of background
musie or other point-to-point service in-
stead of the single-channel wide-hand sys-
tem which 1 propose, but T am convineed
that vou formed your opinion with a lack
of engineering data. 1 have acemnnlated
a large amount of data which 1 intend to
publish in detail, but [ would like to give
a briet resume of it in the hopes that it
will provide clarifieation of svine of the
points in your editorial,

Your first point is a fear of “pirney” of
bhaeckground musie. T would like to point
out that the wide-band type of stereo adap-
ter is not a proper reeeiver for this back-
ground musie,! The transmission of this
musie ntilizes a technigque of “muting” he-
tween musieal numbers sueh that the stereo
listener receives an extremely uncomfort-
able blast of noise approximately 12 db
londer than the musie during the muting
period. The restaurant subseribing to the
serviee is equipped with a speeial reeciver
which ntomatienlly mutes ont this Dhlast
of noise. Practieally all of the hackground
iusie stations use this technique. 1f they
do not, connuereial equipment for doing so
is available to them,

From an engineering standpoint, it ap-
pears possible, at least on paper, to design
a system which will allow a background
musie subearrier, but there are sacrifices
which [ feel your editorial passed over too
lightly. The most important first consider-
ation is that of the power loss of the sta-
tion considered as a stereo broadeasting
station, The stereo transmission isx com-
pletely dependent on the transmission effi-
cieney of the subearrier., The inherent
transmission cfficieney of auy snbearrier
modulution system is abways poorer than
that of the main channel, This is espeeially
true in the ecase of trequeney modulbation
which las o triangular noise speetrum suech
that the received noise rises in direet pro-
portion to the modulating frequeney so that
a high modulating frequeney in the sub-
carrier region is in a high level of noise,
I"or the standards T have proposed. namely
a 25-ke deviation applied to a 50-ke sub-
carrier applied at 50 per eent modulation,
the difference in signal-to-noise ratio he-
tween the main channel and the subearrier
chaunel is approximately 12 b, This figure

(Continued on page 70)

v Multiplex adapters can be made that do
silenee upon absence of carricr. Refer back
to Mr. Days artiele in the Angust issue.
ko,
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HEATHKIT

- style
« performance
e quality

MONAURAL-STEREO PREAMPLIFIER
KIT (Two Channel Mixer)

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 Ibs.
MODEL SP-1(monaural) $37.95 Shpg. Wt. 13 Ibs.

MODEL C-SP-1 (converts SP-1 to SP-2) $21.95
Shpg. Wt. 5 ibs.

Special “‘building block™ design allows you to
purchase instrument in monaural version and add
sterco or second channel later if desired. The SP-1
monaural preamplificr features six separate inputs
with 4 input level controls. A function selector
switch on the SP-2 provides two channel mixing.
A 20’ remote balance control is provided.

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER XIT

MODEL PT-1 38995

The 10-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning Qeter operates on both AM and FM while
a 3-position switch selects meter functions without
disturbing stereo or monaural listening. Individ-
ual flywheel tuning on both AM and FM. FM
sensitivity is three microvolts for 30 db of quieting.
The 3-tube FM front end is prewired and pre-
aligned, and the entire AM circuit is on one printed
circuit board for case of construction. Shpg. Wt.
20 lbs.
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STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $4 4995

Shpg. Wi. 162 Ibs.

MODEL SC-1 (speaker enclosure} $3Q95

Shpg. Wi. 42 Ibs each

Superbly designed cabinetry to house your complete sterco system
Delivercd with pre-cut panels to fit Heathkit AM-FM tuner (PT-1),
sterco preamplifier (SP-1 & 2) and record changer (RP-3). Blank
pancls also supplied to cut out for any other equipment you may now
own. Adequate space also provided for tape deck, speakers. record
storage and amplifiers. Spcaker wings will hold Heathkit SS-2 or
other speaker units of similar size. Available in unfinished birch or
mahogany plywood.

World's largest manufacturer of
electronic instruments in kit form

HEATH COMPANY

Benton Harbor, 25, Michigan

”@oslzﬁary of Daystrom, Inc.

HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $6 495

] Turntable quality with fully automatic
features! A unique ‘‘turntable pausc” allows
record to fall gently into place while turntable is stopped. The tone
arm cngages the motionless record. and a friction clutch assures
smooth start. Automatic speed sclector plays mixed 333 and 45
RPN records regardless of sequence. Four speeds available: 16, 33
45 and 78 RPM. Changer complete with GE-VR-1I cartridge with
diamond LP and sapphire 78 stylus. changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

““EXTRA PERFORMANCE"'’ 55
WATT HI-FI AMPLIFIER KIT

A real work horse packed with top quality
features. this hi-fi amplifier represents a
remarkable value at less than a dollar per
watt. Full audio output at maximum
damping is a truc 55 watts from 20 CPS .

10 20 k¢ with less than 2% total harmonic MODEL W7-M $549%
distortion throughout the entire range.

Featuring famous “*bas-bal"" circuit. push-

pull EL34 tubes and new modern styling.

Shpg. Wt. 28 Ibs.
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“BOOKSHELF'’ 12 WATT AMPLIFIER KIT
MODEL EA-2 $2895

There are many rcasons why this attractive amplifier is such a tre-
mendous dollar value. You get rich. full range, high fidelity sound
reproduction with low distortion and noise . . . plus "modern styling™
The many features include full range frequency response 20 to 20,000
CPS +1 db with less than 19, distortion over this range at full 12
watt output—its own built-in preamplifier with provision for three
separate inputs. mag phono, erystal phono. and tuner—RIAA equal-
ization—separate bass and treble tone controls—special hum control
and it's casy-to-build. Complete instructions and pictorial diagrams
show where every part goes. Cabinet shell has smooth leather texture
in black with inlaid gold design. Shpg. Wt. 15 Ibs.

 “MASTER CONTROL' PREAMPLIFIER KIT
MODEL WA-P2 $1976

All the controls you need to master a complete high fidelity system
are incorporated in this versatile instrument, Features 5 switch-
selected inputs each with level control. Provides tape recorder and
cathode-follower outputs. Full frequency response js obtained within
+ 115 db from 15 to 35,000 CPS and will do full justice to the finest
available program sources. Equalization is provided for LP, RIAA,
AES, and early 78 records. Shpg. Wt. 7 Ibs.

HIGH FIDELITY TAPE
RECORDER KIT

MODEL TR-1A $©99Q95 MODEL TE-1 $3995

includes tape deck a mbiy pre- Shpg. Wt. 10 1bs. (Tape Preamplifier Only)
amphtier ang roll of tape.

The model TR-1A provides monaural record/playback with fast
forward and rewind functions. 7% and 33% I1PS tape speeds are
selected by changing belt drive. Flutier and wow are held to less than
0.359,. Frequency response at 74 1PS +2.0 db 50-10,000 CPS, at
334 IPS +2.0 db 50-6.500 CPS. The model TE-1 record playback
tape preamplifier. supplied with the mechanical assembly. provides
NARTB playback equalization. A two-position sclector switch pro-
vides Tor mike or line input. Scparate record and playback gain
controls. Cathode follower output. Complete instructions provided
for casy assembly. Signal-to-noise ratio is better than 45 db below
normal recording level with less than 1€ total harmonic distortion.
(Tape mechanism not sold separately). Shpg. Wt. 24 Ibs.

HIGH FIDELITY AM TUNER KIT
MODEL BC-1A $2695

Designed especially for high fidelity applications
this AM tuner will give you reception close 10
FM. A special detector is incorporated and the
IF circuits arc ““broadbanded™ for low signal
distortion. Sensitivity and selectivity are excellent
and quict performance is assured by a high
signal-to-noise ratio. All tunable components
are prealigned before shipment. Your “best buy™
in an AM tuner. Shpg. W1, 9 ibs.

—

S e
_———
_—

HIGH FIDELITY FM TUNER KIT
MODEL FM-3A $2695

For noise and static-free sound reception, this FM
tuner is your least expensive source of high fi-
delity material. Efficient circuit design features
stabilized oscillator circuit and broadband IF
circuits for fuil fidelity with high sensitivity. All
tunable components are prealigned before ship-
ment. Edge-illuminated slide rule dial. Covers
complete M band from 88 to 108 mc. Shpe.
Wwt. 8 lbs.

“UNIVERSAL" 12 WATT
AMPLIFIER KIT

MODEL UA-1 $2195

Ideal for stereo or monaural applications, this
12-watt power package features less than 29
total harmonic distortion throughout the entire
audio range (20 to 20.000 CPS) at full 12-watt
output. Use with preamplifier models WA-P2
or SP-1 & 2. Taps for 4, 8 and .16 ohm speakers.
Shpg. Wi, 13 lbs.

HEATHKIT

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

Heathkit hi-fi systems are designed for maximum flexi-
biiity. Simple conversion from basic to complex systems
or from monaural lo slereo is easily accomplished by
adding to aiready existing units. Heathkit engineering
sklil Is your guarantee against obsolescence. Expand

your hi-fi as your budget permits . . . and, if you like,
spread the paymenls over easy monthly instaliments
with the Heath Time Payment Plan.
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CONTEMPORARY
Model CE-1B Birch
Model CE-1M Mahogany

* No Woodworking Experience
Required For Construction.

* All Parts Precut & Predrilled
For Ease of Assembly.

* Maximum Overall Dimensions:
18" W. x 24" H. x 35%" D.

IT'S EASY .. . IT'S FUN
AND YOU SAVE UP TO %
WITH DO-IT-YOURSELF HEATHKITS

Putting together your own Heathkit can be one of the most
exclting hobbles you ever enjoyed. Simple step-by-step in-
structions and large pictorial diagrams show you where
every part goes. You can't possibly go wrong. No previous
electronic or kit building experience is required. You'll
learn a lot about your equipment as you build it, and, of
course, you will experience the pride and satisfaction of
having done It yourself.

DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 $2695

Replace your present pickup with the -MF-1
and enjoy the fullest fidelity your library of
LP’s has to offer. Designed to Heath specifica-
tions to offer you one of the finest cartridges
available today. Nominally flat response from
20 to 20,000 CPS. Shpg. Wt. 1 Ib.

""RANGE EXTENDING'' HI-FI
SPEAKER SYSTEM KIT

The SS-1B employs a 157 woofer and super
tweeter to extend overall responsce of basic
SS-2 speaker from 35 to 16.000 CPS +5 db.
Crossover circuit is built in. Impedance is 16
ohms. power rating 35 watts. Constructed of
34" veneer-surfaced plywood suitable for light
or dark finish. Shpg. Wt. 80 Ibs.

P

MODEL S$S-1B
$999s

SEND FOR FREE CATALOG

Describing over 100 easy-to-build
kits in hi-fi, test, marine and ham
radlo fields. Also contains com-

plete specifications ‘and sche-
matics,
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CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4 395 ...,

Control your complete home hi-fi systemright from
your casy chair with this handsome chairside en-
closure in either traditional or contemporary mod-
cls. It is designed 1o house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and the WA-P2
preamplifier, along with the RP-3 or majority of
record changers which will fit in the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to opcrate with the WA-P2. The tilt-out
shelf can be installed on cither right or left side as
desired during the construction, and the lift-top
lid in front can also be reversed. All parts are pre-
cut and predrilled for casy assembly. The con-
temporary cabinet is available in cither mahogany
TRADITIONAL or birch, and the traditional cabinet is available in
Mode! CE-1T Mahogany  mahogany suitable for the finish of your choice.
All hardware supplied. Shpg. Wt. 46 |bs.

'BASIC RANGE'' HI-FI SPEAKER SYSTEM KIT
The modest cost of this basic speaker sys-
tem makes it a spectacular buy for any
hi-fi enthusiast. Uses an 8° mid-range
woofer and a compression-type tweeter 10
cover the frequency range of 50 to 12,000
CPS. Crossover circuit is built
in with balance control. Im-
pedance is 16 ohms. Power rat-
ing 25 watts. Tweeter horn ro-
tates so that the speaker may
be used in either an upright or
horizontal position. Cabinet is
made of veneer-surfaced fur-
niture-grade plywood suitable
for light or dark finish. All wood
parts are precut and predrilled

MODEL S5-2 $3995 for easy assembly. Shpg. Wt.
Legs: No. 91-26 Shpg. Wt. 3 ib. $4.95 26 1bs.

LEGATO HI-FI SPEAKER SYSTEM KIT
MODEL HH-1 $29995

The startling realism of sound repro-
duction by the Legato is achicved
through the use of two 15" Altec
Lansing low frequency drivers and a
specially designed exponential horn
with high frequency driver. The special
crossover network is built in. Covers
2510 20.000 CPS within + 5 db. Power
rating 50 watts. Cabinet is constructed
of 34" wvencer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your
choice. All parts are precut and pre-
drilled for easy assembly. Shpg. Wt
195 Ibs.

COMPANY - BENTON HARBOR 25, MICH.

z L
pioneer in [ a )}bsidiary of Daystrom. inc.
“do-ft-yourseif” !

) O Please send the Free Heathkit catalog
efectronics

Enclosed find $. . name
Piease enclose postage
for parcel posi—express
o'rdevs are shipped de-
Alrorices won  address
Harpor, M de.
posit is required on atl
C.0.D. orders. Prices

subject to change wilh-  City & state
out notice.

T [ e ce

QUANTITY ITEM MODEL NO. PRICE

T

S ' _l
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Edward Zatnall ()anby

STEREO SALAD

Y INTENSE PREOCCUPATION with stereo
M listening, inevitable during these last

months, has played hob with more
than plain mono listening though I have
heaps of perfeetly good non-stereo dises
that 1 somehow can't ever seem to get
arouwnd to. Hi-fi equipment, including that
for stereo, has had to wait and wait, while
basic ear-matters of evaluation have slowly
sorted themselves out in prolonged and re-
peated study, as deseribed in previous
issues. For how ecan one evaluate sterco
equipment, if one isn’t too sure just what
stereo is and means, in fundamental listen-
ing terms?

Thus, though I'm still feeling an urge to
make everything tentative, I'm now getting
to the point where I dare mention equip-
ment, and be honest. I still am not clear
on mauny a point and, ideally, would be
glad to wait a year—two years—before
making up my mind. By that time most of
the stuff will be obsolete, so I'm stuck with
my opinions as of right now, for better or
worse. My apologies to the future, just in
case,

KLH Six

T've been using two sets of speakers for
my sterco, one in the country and one in
the eity. Though I had intended to inter-
compare the two sets in both locations,
logistic problems haven’t allowed it. I'm
not too sure it matters. (1 feel the same
way about sterco dises versus their mono
equivalents—the comparison really doesn’t
prove much other than that both were
obviously made at the same recording
gession and, superficially, sound very wmuch
the same!)

In the country I've had a matched pair
of KLIt Model Six speakers, the lower-
priced full-range model in this relatively
expensive line of acoustic suspension sys-
tems, I must say at once that I was sold
quickly on the KLH sound and have not
been uusold oue little bit since, though [
am aware of the virtues and limitations of
the breed, in absolute terms. To give due
credit to the earlier and original acoustie
suspension. I tried out a single KLI Six
first of all as an AB with the AR-1, and
was really amazed at how very much alike
their sound was in the over-all.

That merits a moment's thought. All
good speakers today are claimed hi-fi, and
all speaker accounts imply that ihis means
a faithfulness to the input signal in literal
terms. But as we know, speakers in general
remain  remarkably individualistie, both
from model to model and from company-
sound to company-sound. Coloration is a
polite word for it; brilliance is another—
presence, impact are still further terms
that generally indicate what is literally a
distortion of the true sound. These are not
necessarity faulty sounds for the listener,
since it's well known that many listeners
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derive legitimate pleasure from some types
of speaker coloration—there is, at least for
the moment, an enhanced sense of realism
and presence, a better musical illusion, a
more effective getting-over of the sound-
sense. Tastes differ and change in these re-
speets, as do speakers, It is obvious that we
have not yet admitted the principle that
ideally all speaker sound should be alike,
i.e. non-distorted, nor its acid-test corollary,
that if two speakers sound different, then
one or both must be distorting the true
signal.

So—1 am astonished, and also pleased, to
find that the over-all, in-the-large, sound of
the KLH and Acoustic Research speakers
is really muech alike. This to me means
exactly one thing: these speakers do not
produce any major, large color differences.
(The main tonal difference in speakers is
of course in middle and high highs. Bass
“coloration” is techmically similar T sup-
pose, but for the ear it is a very different
matter, and in musieal listening far less
crueinl than treble color.) Other speakers,
of other braunds, show among themselves—
and even from model to model within one
line—really major contrasts in color. Just
AR a few and see.

Once this was established, 1 went on to
find that in relatively lesser ways, the KLII
and AR speakers do of course differ. The
AR-1, at a higher price, a lower efficicuey,
gets a lower, fuller bass when you come to
more specific detailed comparison. That is
to be expected. I can tell the difference
quite definitely, via AB listening or even
after a good lapse of time. But musically,
I tend to forget it quickly when my mind
wanders back to the music itself.

AR-2, the lower-priced model, vs. KLII
Six? Well—I tried them AB and am
searching for words that will get over the
idea that, though they are somewhat dif-
ferent in sound, they have similar values,
not to be stated in black or white terms.
The KLl Six, more expensive (it falls
between AR-1 and AR-2) is slightly bigger
in size and has a fuller sound: I like its
ultra-smooth treble range, tvo; it has more
“presence” in that range, and P'll not even
guess as to whether that presence is in the
technical sense more, or less “flat.” 1
really don’t know. KLH also has a fuller
bass sound, a rounder over-all effect. But,
I quickly add, tbe bass end for my ear
seems less tight and sharp than AR-2,
though not objectionably so in any way.
(You see, if T say the bass booms, you'll
think I'm eondemning the thing. It doesn’t
“hoom,” if by that word yon infer an un-
complimentary deseription. 1t has merely a
pleasantly full, round bass sound and,
frankly, T don’t really care whether it is
absolutely 100 per cent flat or not. What-
ever KLII has here, it is musically satisfac-
tory to my ear.)

The KL pair makes a near-ideal aver-
age-home stereo set-up. I'll extend that
quickly and say that any matched pair of
acoustic suspension speakers makes a near-
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ideal set-up. Small, inconspicuous, easily
moved, nicely balanced in tone, blending
together beautifully, without major aberra-
tions in color in any part of the range,
these speakers, all of them, tend to maxi-
mize the effect of the music and minimize
the presence of the stereo system itself.
Bon't use them if your interest is primarily
in hi-fi outward stereo dramatics, Do use
them if you want to listen to the stereo
content with minimum interference from
the machinery, maximum portability and
convenience.

Eico

Buack to Eieo again. A year or so ago I
talked about the interesting little Eico
speaker system with the flower-pot, up-
wards-aiuted tweeter element, spraying the
high range up at the ceiling from a small
square-column box like a sawed-off grand-
father clock. For stereo trial, T got hold of
a pair of the eurrent production models of
these, since the idea of sterco with these
unusual upward-facing speakers seemed
interesting.

You'll remember that (aside from the
hazards of spilling beer or cocktails or even,
possibly, milk into the speaker) this unit
showed intercsting possibilities for dis-
bursing the apparent sound-sourece in a
small room—where the usual horizontal
tweeter system doesn’t have much chanee
for good reflection. That was for mono
sound, and the idea worked out well. Al-
most any location of the economically small
speaker—not even a foot square at the
base—seemed to produce a very good sound
in a small room.

Ilow about stereo? Well, my findings are
somewhat different, First, let me say that
these Eico speakers, with the tlower pot
arrangemeut still in force (the mid-highs
variable but the high-highs fixed), are in
present production rather on the brightly
colored side. Not too much for my some-
what sensitive ear—1 dislike highly colored
higlhs, as you know. But I found that the
Eicos were quick to show up any sert of
distortion, seratch, hiss and the like, where
the various acoustic suspension speakers
with their more discreet cones tend to
minimize such things, if and when.

On the other hand, when conditions were
just right—and this took a long, long time
—the Eico speakers (id a brilliant job in
the best sense of the word., Some stereo
dises, I found, came through with con-
siderably more musical impact on Eico
than on my KLII eountry set-up. Others,
however, tended to be shrill and squeaky,
Jdue to their own internal fuults, somewhat
touchily magnified.

(You see how hard it is to say “best.”
For some musical purposes the Eico pair
Jdid a better musical job on my stereo dise;
for others, KLI came out ahead.)

I found some very interesting things
about sterco placement by means of these
somewhat sensitive Eicos. I had a really
poor stereo set-up in the city, 1 found out.
In the original arrangement, the Eicos
squeated at me reproachfully, the sound
was awful, and frankly T didn’t know
where to put the blame. (This was part of
my early stereo agony. already deseribed
in previous issues.) It was partly Eico's
fault.

But when T found a new and much better
placing, the two Eicos suddenly began to
sound just fine. Amazing! Nothing was
changed but the speaker location—yet
now felt that the brillianee in the high end
which had seemed to me insupportable in
the old place was in mwost eases quite ac-
ecptable and in some cases actually helpful.

One major qualification T must present
to you. Stereo sound projected straight up
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STEREO the

AND experts
MONAURAL
say...

in HI-Fl
the best buys are

World-famous
EICO advantages
guarantee your complete satisfaction:

e Advanced engineering o Finest quality components
o ‘‘Beginner-Tested,” easy step-by-step instructions
e LIFETIME service & calibration guarantee

e IN STOCK — Compare, then take home any EICO
equipment—right “‘off the shelf'’—from 1900 neighbor-
hood EICO dealers.

FM Tuner KFT90

Stereo
Amplitier-Preamp
HF81
1

O

@ *‘."-“ -t - \

= Bookshelf
Speaker System
HFS1

14

Monaural Integrated amplifiers:
S0, 30, 20, and 12-Watt
{use 2 for Stereo)

Speaker System HFS2
Monaur}#sl;reamollliers: 36" H x 15%7" W x 114" D

(stack 2 for Stereo)

Monaural Power Amplifier:
60, 50, 35, 30, 22 and 14-watt
{use 2 for Stereo)

Over 1 MILLION EICO instruments in use throughout the world.
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NEW STEREUPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete stereo
control system n “low silhouette’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb -vari
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners &
FM Multiplex. One each aux ary A & B input in each
channel. Independent level, bass & treble controls in
each channel may be operated together with built-in

clutch. Switched-in loudness compensator. Function
Selector permits hearing each stereo channel individu-
ally, and reversing tt Iso use of unit for stereo or

I C play. Full-wave rectifier tube powe supply.
5-12AX7/€ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
HF81: Stereo Dual Ampiifier-Preamplifier selects
amplifies & controls any stereo source — tape, disc:
broadcasts—& feeds it thru self-contained dual 14W am-

fiers to a pair of speakers. M nophonically: 28 watts

for your speake complete stereo preamp Ganged level
controls, sep. bal. ontrol, independent
full-range ba treble controls for each channet.

Identical Williamson-type, push-pull EL84 power ampli.
fiers, excellent output transformers. “Service Selector”
switch permits one preamp-control section to drive the
h...:nal power amplifiers while other preamp-contro|
section is left free to drive your existing external ampli-
fier. Kit $69.95. wired $109.95. cover
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head
microphone, mag-phono cartridge & hi-level sources. IM
distortion 0.04% @ 2V out. Attractive "'low silhouette”
design. HF6SA Kit $29.95, wired $44.95. HFB5 (with power
supply) Kit $33.95. wired $49.95.
HF61: *'Rivals the most expensive preamps'’ — Marshall
AUDIOCRAFT. HF61A Kit $24.95, wired $37.95, HF61 {with
power supply) Kit $29.95. wWired $44.95.
MONAURAL POWER AMPLIFIERS
(use 2 tor STEREQ)
HF60: 60-Watt Ultra Linear Power Amplifier with
Acro T0-330 Output Xfmr.; “One of the best-performing
amplitiers extant; an excellent buy." AUDIOCRAFT Kit
Report. Kit $72.95. wired $99.95. Cover E-2 $4.50
HF50: 50-watt Ultra Linear Power Amplifier with
extremely high quality Chicago Standard Qutput Trans-
former. Identical in every other respect to HF60, same
specs at SOW. Kit $57.95. wired $87.95. Cover E-2 $4.50.
NEW HF35: 35-watt Ultra-Linear Power Amplifier.
Kit $47.95. wired $72.95. Cover E.2 $4.50
HF30: 30-Watt Power Amoplifier. Kit $39.95. wired
$62.95. Cover E-3 $3.95.
NEW HF22: 22.watt pPower Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50
NEW HF14: 14-watt Power Amplifier. Kit $23.50.
Wwired $41.50. Cover £-6 $4.50
MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREOQ)
HF52: 50-Watt Integrated Amplitier with complete
“front end™ facilities & Chicago Standard Output Trans-
tormer. “Excellent value*—Hirsch-Houck Labs. Kit $69.95.
Wired $109.95. Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplificr. Kit $57.95.
Wired $89.95. Both include cover
HF20: 20-Watt integrated Ampilifier. “Wel -engi-
neered" Stocklin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Cover E-1 $4.50
HF12: 12-Watt Integrated Amplifier. “Packs a
wallop”—POP. ELECTRONICS. Kit $34.95. wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREOQ)
HFS2: Natural bass 30-2 ps lot-loaded 12-ft.
split conical n. Middles & lower highs: front radi-
C m 8 edge-damped ¢ tort SS spike-
super-tweeter radiates omni-directionally. Flat
€ps, usefu! 30-40,000 c¢ps. 16 ohms. HwWD
111" "Eminently musical; would suggest
uitability for sterea."—Holt, HIGH FIDELITY
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95

HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, match ng Jensen
compre driver exponential horn tweeter. Smooth
clean bass: crisp extended highs. 70-12,000 cps rang
Capacity 25 w. 8 ohms. HWD: 117 x 23” x Wirlng
time 15 min. Price $39.95.

FM TUNER

HFT90: surpasses wired tuners to 3X its cost. Pre-
wired. pre-aligned. temperature-comper ated "*front end”
drift-free. Prec n_‘“‘eye-tronic’’ tuning. Sensitivity
1.5 uv for quieting 65X of other kit tuner
tesponse 20-20,000 “1 db. K-follower & multiplex
output One of the best buys you can get in high

fidelity kits.” — AUDIOCRAFT KIT REPORT. Kit $39.95*.

Wired $65.95°, Cover $3.95.

EICO, 33-00 Northern Blvd., L.1.C. 1, N. Y. A-11

SHOW ME HOW TO SAVE 50% on 60 |
models of top-quality equpment as |
checked below. O Hi-Fi |

Test Instruments Ham Gear. |
Send FREE Iiterature & name of neighbor-
hood EICO dealer. |
NAME :
ADDRESS |
ciTy STATE

[ R et it e e el |

WWW atnetdicaafadioRistery. com

33.00 N. Bivd, L.1.C. 1, N.Y.

Copyright 1958 by Electronic Instr. Co., Inc.
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Sound
Talk <%

by Dr. W. T. Fiala

Chief Physicist

HIGH FREQUENCY HORNS

The high frequency horn is an important
part of any high fidelity speaker system.
It must properly load the driver element.
provide smooth distribution from its lower
frequency limit to beyond the range of the
human ear, offer no interference to the
frequency response of the driver. and be
free from resonances that introduce a
“character” to the reproduced sound.

Horns available for high fidelity reproduc-
tion fall into four general types: diffrac-
tion horns, ring or circumference radiators.
acoustic lenses and sectoral horns. Of these
four, only one meets all the requirements
for an acceptable high frequency horn.

Diffraction horns provide no distribution
control. At lower frequencics the distribu-
tion pattern is unusably wide.” At higher
frequencies it becomes progressively nar-
rower, eventually becoming a narrow beam
of sound. Good listening quality can only
be found directly in front of the horn. Even
there, since at lower frequencies the sound
energy is wide-spread while it is concen-
trated as the beam becomes more direc-
tional, an un-natural accentuation of
higher frequencies will be experienced.

The ring radiator, like the diffraction horn,
makes no attempt to control high fre-
quency distribution. It has the additional
fault of phasing holes whenever the dis-
tance between the near and far sides of the
radiator cqual ¥ the wave length of the
frequency being reproduced.

The acoustic lens provides a smooth spher-
ical distribution pattern at all frequencies.
The lens elements used to achieve this dis-
tribution, however, act as an acoustic filter
and seriously limit high frequency repro-
duction, tending to introduce a “character”
to the reproduced sound.

Sectoral horns, when built to a size con-
sistent with their intended lower frequency
limit, provide even distribution control.
The smooth exponential development of
their shape assures natural sound propa-
gation of the full capabilities of the driving
element. They are the only horns that fully
meet all of the requirements for high fidel-
ity reproduction.

We believe that ALTEC LANSING sec-
toral horns, built of sturdy non-resonant
materials, are the finest available. Listen to
them critically. Compare them with any
other horn. You will find their superior
distribution and frequency characteristics
readily distinguishable: their “character-
free” reproduction noticeably truer.

Write for free catalogue.

ALTEC LANSING CORPORATION,

Dept. 11A-B

1515 S. Manchester Ave.. Anaheim. Calif.
161 Sixth Ave., New York 13.N. Y.  2a
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to the ceiling is definitely not satisfactory.
Not for we, anyhow. There is a very curious
lack of definition, a fuzziness of spatial
concept, a blurring of the sonic image—
and the orchestra is oddly misplaced at
best, seeming to flont vaguely above you on
a sort of pulsating platform. (It’s more
like a pulsating cloud with the instruments
undulating upon it.)

The solution to the problem was very
simple and it'll only cost you the temporary
use of two records. Just make a 45-degree
retlector on top of each Eico speaker by
placing an LD record agaiust the rear of
the upward grill top, a supporting pencil
at the forward edge to hold it at a slant.
The instant T (did this, my stereo sound
jumped into place. Absolutely no doubt
about it—you must have your highs straight
forward and out, for good sterco. Not up.

One mild eaution if you use Eicos, for
stereo in an cconomical space. My experi-
ence so far is that the speakers tend to
vary slightly in sound, by a small degree—
which is getting smaller as the manufae-
turing techniques for the tricky tlower-pot
tweeter clements are standardized. My two
units were hastily assembled to meet my
own deadline for an upeoming demonstra-
tion last spring (and my thanks to Eico
for help in an emergeney) ; they were later
re-worked with current production speaker
clements and are now almost perfectly
matehed in sound; but T still deteet a very
slight color difference, and one unit seems
slightly louder than the other. Easily
checked—just compare your two speakers.

Stereo Reflection?

This brings me to a major side-point
that must be hit right here. After a dozen
vears of recomending reflected speaker
sound—with speakers normally turned side-
wise or even straight away from the listen-
ing point—I now am entirely sure that for
sterco, reflection is definitely a poor iden
and doesn't work. My stereo speakers
aliways will face straight ahead (though
not converging on a point; parallel beams
seem best to me in most situations).

The essence of sterco is a fusion between
speakers, brought on by the sound itself.
The more positive the beaming, the more
positive the sterco spread Dbetween the
speakers. Scems like a contradiction but it
isn't. On good sterco you should not hear
the speakers at all as point sources unless
the reeording people intend you to—as they
often do, particularly in pops and jazz
stereo. But, in elassical, if the sterco engi-
neer intends it, you hear your sound spread
out between and behind the speakers. (IF
YOUR SPEAKERS ARE IN PIASE)

An odd side-cffect of this is the frequent
impression 1 get that my two speakers are
absolutely silent, as I look at them. There
is not the slightest audible evidenee that
the heard sound has anything to do with
them at all! That’s why you don’t need to
avoid point-source effects, by retlection.
There aren’t any.

(P.S. You can iwmprove a bad sterco
pickup by deliberately turning your speak-
ers around, to widen the apparent sound
source by reflection from the wall. Some
il-advised classical stereos have ultra-
close-up soloists who insist on inhabiting
the inside of the speaker box, on one side
or the other. Reflection will spread them
out at a slightly greater distance and
achieve a better sonic placement—some-
times. Not important for most sterco listen-
ing, which should be strictly from the
speakers’ face.)

Mono Reflection, Mono Cartridge

Ah—but what of the monophonic record
as played via two stereo speakers? The

WWW. ameidseadiadioRistorv.com

great plug these days is that our mono
records (a) will play very nicely via sterco
pickups, thus are not obsolete, and (b)
that their sound is enhanced by the use of
two speikers,

As to the first proposition, I am quite
firm at the moment. Yes, ideally it is
quite proper to play all mono records on
stereo pickups. After all, the mono dise
puts the stereo cartridge to work in its
normal fashion, with merely a lessened
vertical movement (there’s some, due to
pineh effect) relative to the lateral move-
ment that is the main information carrier
on all dises. But in a strictly practical
sense, right now and toer the present, I
find that it's still very satisfactory to play
my mono dises with one or another of the
excelleut mono cartridges 1 have hanging
around. In fact, my playing system is
deliberately rigged for that.

Why? Well, in the actual playing, count-
ing in the over-all system, the mono sound
is still just plain better via a top-rate
standard wono cartridge than via any
stereo cartridge set-up I have yet tried. So
—1 use my excellent standard cartridges,
when and if.

The reasons, of course, are in good part
oytside the stereo cartridge itself. The
simple faet of higher output in most mono
magneties as compared to sterco, and the
use of one uncomplicated channel instead
of the two tricky side-by-side channels, is
enough to aceount for most of the differ-
ence. Yet over and above such problems,
there still seems to be a residue of subtle
unexplained difference between stereo and

mono  eartridges, a  general difference
spreading over numerous brands. The
“mono-mono” combination just works

better, us of now.

I suspect that in a year or so this
difference will have entirely disappeared
and the ideal compatibility between sterco
amd mono cartridges, for the non-stereo
dise, will have hecome an actuality. Indeed,
the change will be largely outside of the
cartridges themselves—via better connect-
ing circuits, better shielding and ground
systems, better amplifier facilities. So don’t
throw out your old eartridge yet—unless
you're very happy with your new stereo
set-up for all your okl records.

As to reflected mono londspeaker sound
on a single speaker versus two-speaker
mono sound, I am also somewhat surprised
to find that I prefer the retlected sound of
a single speaker to the new, direct two-
speaker mniono sound, heard when wono
dises are played on stereo systems. The
reason is tricky, but clear enough. The two-
speaker system, far from spreading out the
sound over a wider area, actually com-
presses it, into an area midway between
the speakers. (That is, when the speakers
are IN PHASE.)

The trouble with a single speaker point-
ing straight at you, as I've said for years,
is that therc is too often an apparent
point-source that brings all the music to
vou from one place, though it should seem
to come from a wide area. Reflection, as
I've rceommended it, spreads the sound-
source, for a more natural and musical
illusion. But with a pair of speakers the
situation is radieally different. There is no
point-source at all at either speaker (if
they are IN PHASE). Instead, the entire
sound seems to come from a relatively
small area right in between—and this area
is not mearly as wide, you'll discover, as
the actual spacing of the speaker units.

The centering effect, indeed, is so strong
that the musical iniage tends to be com-
pressed and over-narrow, a sort of spatial
blob—and not only the music itself; the
room-sound is also compressed. The entire

(Continued on page 71)
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/- WIRES - CABLES - CORDS -

Electronic Wire
for Every Application \

Service Rated—Quality Controlled
Every Electronic Wire you need
in easy-to-use packages.

r Aircraft and Auto Radio Wire  Magnet Wire
o Antenna Rotor Cables Microphone Cables

Broadcast Audio Cables Mil-Spec Hook-Up Wires
Bus Bar Wire RG/U Cables
Community TV Cables Shielded Power Cables
Cords Shielding
Hi-Fi and Phoro Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables
Intercom Cables Transmission Line Cables

TV Camera Cables

Ask Your Belden Jobber f

One Wire Source for Everything
Electrical and Electronic

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

y " Mognet Wire « Lead Wire » Power Supply Cords,
l"“ Cord Sets ond Portable Cord * Aircraft Wires
/ Electrical Household Cords = Electronic Wires
A i v W
- S 08403J8 Welding Cable + Automotive Wire and Cable
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EDITOR'S REVIEW

THE HOLE IN THE MIDDLE

NE OF THE MYSTERIES of the entire stereo problem
is the famous “*hole in the middle,”’ which con-
tinues to plague many who have converted to

this newest and most exciting of hi-fi phenomena.
This is a problem which baffles us completely, because
we do not believe that it should exist—except that it
does, especially in some of the demonstration rooms
at the varions high fidelity shows, and most notably
at the recent one in New York.

We are among those who have converted an existing
nmonophonie system to sterco without junking all
previous equipment. We had been using a very good
corner speaker in our listening room for monophonic
material, and when the urge eame for conversion we
simply added another high-quality speaker—one not
of the same make, but of at least equal quality. Now
it is admitted that these two speakers do not sound
exactly alike, but either one of them alone would be
Judged as above average. Both have good response
down to below 40 cps, and both are capable of repro-
dueing sounds above our normal hearing range. But
the two speakers do differ in over-all coloring to a
certain extent, and anyone hearing both would be
certain to agree,

The configuration of our listening room is not
particnlarly unusual. The eorner speaker is, naturally,
in a corner. The other, not a corner model, is loecated
on the flat of a wall—one of the walls bearing on the
corner where the other speaker is located—bnut also at
a corner. The second speaker is ‘‘aimed’’ directly ont
from the wall, and along the adjacent side of the room,
which is ronghly 14 by 20. Thus the centers of the two
speakers are approximately 12 feet apart. We have,
to be sure, heard reproduction which would be de-
seribed as having a ‘‘hole in the middle,”’ but only
for so long a time as was required to reverse the phase
to one speaker. This was not unnsnal with tapes, and
we must admit that this has often caused no little
confusion. At the beginning of dise reproduction, we
noted the same trouble occasionally, and many other
observers also reported the same tronbles when switceh-
ing from monophonie to stereo reproduetion. However,
later releases of stereo records have heen consistent in
phase relation—after all, the RTAA standard ealls for
a lateral modulation when the two signals are in phase
—and onr troubles have ceased.

We say unequivocally, however, that there is no
excuse for the hole in the middle if the fwo speakers
are in phase. But that is a very strong if. In the first
place, some means shonld be provided for changing
the phase of one of the two systems, and while the
speaker cirenit itself is the simplest plaee, we made a
small conversion to our current test preamp—Dilot
SP’-215—so0 that it provides for a change in phase to
the ““B’” ehannel power amplifier.

While a 12-foot spacing along a 14-foot wall is
nearly as bad as ean be imagined. we have never heen
eonscions of the hole in the middle after we were sure

the phasing was correet. This is of considerably more
importance than seenis to be recognized, for the phrase
continually crops up in the writings of many who have
learned about stereo within the past year or so. ’lease
forgive us for harping on this sthmt.

'I'he cure? Play monophonie records through your
system until you are sure that you recognize what
these should sound like and where the sound source
should be—right in the center. of course. 1f it is not,
try reversing the leads to one of the speakers. You can
recognize thv difference b\' standing at the convergence
point of the two speakers, and then sw ay shightly From
left to vight, If the sound appears to jump from one
speaker to the other, try reversing the phase, The
sound should appear to come from the space in the
center when listening to a monophonic sonree, Onee it
s correct for qlnfrl(- channel reproduction, it should
be correet for stereo, and as yon move across the front
of the speakers the sound transition should be smooth,
and not in “ripples.”” Try it and see, and then forget
the “‘hole in the middle™” myth.

STEREO PICKUP HUM

In professional cireles, the subject of grounding is
quite important, and very little lnfmnmtmn is avail-
able on the subjeet—near l_v everyone ‘‘cuts and tries’’
cach time he installs a system. With single-channel
hi-fi systems, the grounding problem was seldom en-
countered, because everything was quite straight-
forward.

In stereo systems, however, things are different,
particularly when separate amplifier systeins are used.
The unavoidable leakage from power-line cireuits to
the chassis of one amplifier attempts to get to ground
via the interconnections to the other c¢hassis, which has
its own leakage problems. Leakage is not a faulf in
an amplifier, because there is some capacitance between
the windings of the power transformer and the chassis,
and a minute current flows through this path. When
the two amplifiers are connected together only through
the shields of the two cables leading to the phonograph
pickup, there is a small voltage drop across the
resistance of the shields. This wonld be of no trouble
in a speaker circuit, but in a cireuit where the highest
voltage is likely to be of the order of one-hundredth
of a volt, it can cause trouble. Try conneeting the two
amplifiers together throngh a low-resistance lead, such
as an autonmobile battery eahle. 1f hum still persists,
disconneet the shield of one of the pickup leads at the
turntable or changer end, with only the ‘““hot’’ lead
conneeting to the input of one of the amplifiers,

These suggestions should help in most instances. Tf
vour hum is constant no matter where the piekup is
with respeet to the turntable, these methods are
usually effective. Tf nioving the pickup over the turn-
table varies the hum, that is something else again—
induetive pick-up into the pickup. You will need some
effective magnetic shielding to cure this. and your own
experimenting should lead you to the right answer.

AUDIO e NOVEMBER, 1958

WWW. atneidsaatadioRistery.com


www.americanradiohistory.com

Precision...

DR pPrecisely

for music '

A pickup precisely designed for
music! A stereo pickup with all
the compliance, frequency
response and distortion-free
performance required for the
highest quality music repro-
duction. This...is the
STANTON Stereo-
FLUXVALVE.. .where
quality starts and the

music begins!

The STANTON Maodel 196 UNIPOISE Arm
with integrated Stereo- FLUXVALVE pickup
mounts casily on all guality transcription turn-
tables. Precision single friction-free bearing adds
gentleness to quality. $59.85 with replaceable 0.7
mil diamond T-GUARID Stylus.

For use in all pickup arms—automatic or manual
--choose the STANTON Model 371 Stereo-
FLUXVALVE cartridge. ()n monophonic rec-
ords it will outperform any other pickup excepe
the original FLUXVALI'E . . . on stereophonic
records it is peerless! $29.85 with replaceable 0.7
mi! diamond T-GUARD Stylus.

Hermetically sealed for a lifetime of trou.
ble-free use, the STANTON Stereo-
FLUXVALVE performs in a way no ofher
pick-up can equal. Use it in automatic or
manual record playing systems.

PHOTOGRAPHED BY MORT WELDON

For thase who con | fhear | the differénce " FINE QUALITY NIGH FIDELITY PRODUCTS BY
PICKERING & COMPANY, INC., Plainview, N.Y.

FLUXVALVE, T-GUARD, UNIPOISE are registered trademarks of Pickering & Co., inc..

Address Dept. A118 for a free copy of IT TAKES TWO TO STEREO by Walter O. Stanton.
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New amplifier

battles “noise”

Four-stage junction diode amplilier was developed at Bell
Telephone Laboratories by Rudoli Fugelbrecht for mili-
tary applications. Operates on the "“varactor”™ principle,
ntilizing the variable capacitance of diodes. With 400-me.
signal, the gain is 10 db. over the 100-me, band.

The tremendons possibilities of semiconductor science are again illus:
trated by a recent development from Bell Telephone Laboratories. The
development began with research which Bell Laboratories scientists were
condueting for the U. S. Army Signal Corps. The objective was to redice
the "noise” in UHF :nd microwave receivers and thus increase their
ability Lo piek up weak signals.

The scienlists attacked the problem by condueting a thorough study
of the capabilities of semiconductor junction diodes. These studies led to
the concelusion that junction diodes could he made to amplify efficiently
at UHF and mierowave frequencies. This was something that had never
been done hefore. The theory indicated that such an amplitier would be
exceptionally free of noise.

At Bell Laboratories. development engincers proved the point by
developing a new kind of wmplifier in which the active clements are junc-
tion diodes. s predicted, it is extremely low in noise and efticiently am-
plifies over a wide band of frequencics.

The new amplifier is now heing developed for U. S. Army Ordnance
radar equipment. But it has numerous other possibilities. In radio astron-
omy, for example, it could be used to deleet weaker signals from ouler
space. In telephony, it offers a way lo increase Uhe distance hetween relay
stations in line-of-sight or over-the-horizon communications.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

WWW. ainefieaatadiahistarv.com


www.americanradiohistory.com

Phasing in Stereophonic

Recording

WILLIAM S. BACHMAN*

A clarification of the confusion which seems to exist with respect to the phasing of stereo signals
so as to reproduce correctly in the listening room. Of more importance than commonly recognized,
phasing is easily corrected, and standardization will soon completely eliminate the problem.

HE PROBLEM OF PHASING the two

channels of information in stereo-

phonie recording and reproduetion is
the same, regardless of the use of tape
or dise as the recording medinm, Beeinse
dise records afford rapid comparison he-
tween monophonie and stereaphonie pro-
gram, errors in phasing are mnceh more
readily observed, even though their ef-
feets would he of equal importance in
tape reproducing systems,

One of the prineipal factors leading
to the choice of the 45/45 system as the
R.LAAL Standard was the faet that in-
phase information on the two channels
could be made to appear as lateral modu-
lation, making the system completely
compatible with existing lateral mon-
aural recordings. When two micraphones
are used with close spacing as they are
in the X-Y system, Fig, 1, the dominant
acoustical information is in-phase, par-
ticularly at the low frequeneies. Ae-
cording to the R.LALA, Standards, this
in-phase intformation should appear on
the reeord as lateral modulation. Iu the
M-S system of recording, Fig. 2. using
vertieal-lateral channels as opposed to
45/45, the ontput of the “M* miero-

birector of Rescareh and Engineering,
Columbia Records, a division of CBS Ine.,
799 7th Ave., New York 19, N. Y.

Fig. 1. “X-Y” type of studio pick-up. Two
figure-eight pattern microphones, such as
ribbons, are used 90 deg. aoport, each
inclined 45 deg. to the sound source. The
two outputs become the right and left
modvulations of the 45/45 stereo groove.

AUDIO e NOVEMBER, 1958
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Fig. 2. “M-S§” type of studio pick-up. As
opplied to vertical-lateral stereo disc
recording, the M microphone feeds to the
laterol channel, and the S microphone
feeds the vertical channel. For 45/45
stereo disc recording, the two microphone
outputs may be combined vectorially as
M 1S and M-S, In either case, the M
microphone output appears os lateral
modulation on the disc.

phone appears as the lateral channel.
While the vertical-lateral stereophonie
dise recording system is not standard,
the M-S microphone technique can be
wdapted to a 45/45 recording system by
adding the microphone outputs veetori-
ally. This is completely rigorous and re-
sults in the “M™ microphone output
appearing as lateral modulation, In this
way, the compatibility of the R.ILAA.
Standard with the two systems of stereo
recording is elearly shown. As the micro-
phones hecome more widely separated,
the phase of the aconstie signals reach-
ing them becomes more random, While it
is desirable to maintain the phasing even
so, it 1s more difficult to aseertain by
listening whether or not it is correct.

The two channels of a stereo record-
ing system can provide a third channel
by means of a phantom c¢iveuit, This is
done by feeding the third channel in-
formation equally to the right and left
ehannels, This is analogous to the well

WWW. aihefiearatadiahistory.com

known technigune in telephone systems in
which three conversations are earried on
two pairs of wires. If this phantom
channel is to he effective, the phasing of
the system must be rigorously main-
tained, Sinee this phantomn information
is applied equally to the two channels
in-phase, it will, therefore, appear on
the dise as lateral modulation,

Equal Gains

In the reproduction of stercophonie
signals, it is necessary that in addition
to maintaining the phase, the gain of
the two channels be made equal. 1f the
two chanuels are equal in gain and fre-
queney response and are displayed on
identical londspeakers, a sonnd image is
formed half way between the loudspeak-
ors for in-phase signals. In a dise stereo-
phonie  reproducing  svstem,  this s
readily observed by the use of a mono-
phonie record as a signal source, Such
a record has only lateral information,
and if the phasing of the reprodueing
systemineluding  the  lowdspeakers s
correet, the gain of the two channels can
he adjusted to place this image very
acenrately between the loudspeakers, BHf
the loudspeakers arve dissimilar, the
image will not he as sharply defined,
tending to move as the frequency of the
program material varvies, Reversing the
phase of one channel destroys the image
ecompletely. While this is not an alto-
gether unpleasant effect, it will bhe ac-
companied by a loss of bass if the
speakers are not very widely separated.

1t is apparent from obzervations of
the stercophonic dises now on the market
that some depart from the RIAA Stand-
ard which states that in-phase informa-
tion should appear as lateral modulation.
This. in many eases, is probably due to
accidental phase reversals in conneecting
tape machines for editing and re-record-
ing, or dne to the phasing of the micro-
phones  themselves, Rotating a ribbon
mierophone 180 deg. reverses the phase.
It may also he due to confusion arising
from the cutter schematic diagram indi-
cating the two recording motors as vee-

(Continued on page 74)
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Improvement in "Air Suspension”
Speaker Enclosures with Tube

Venting

PHILIP B. WILLIAMS* and JAMES F. NOVAK**

According to these authors, the vented enclosure can furnish more and cleaner
output, theoretically, in the octave band around the speaker resonant frequency,
with performance above this region then becoming equal to that of the closed
box. Design factors and comparative performance are shown for both systems.

F THE TITLE of this paper sounds
controversial, its purpose has been
achieved. Tn these days of “all-new”
enclosures, “revolutionary eoncepts” and
“{otally new principles of acousties” a
elear-cut comparison of virtues is too
seldom a part of the sales story or of an
article deseribing the product. Nor do
we sce acknowledgment of the nsual close

* Chief Engineer and ** Senior Design
Engineer, Jensen Manufacturing Company,
Division of The Muter Company, 6601 S.
Laramie Ave., Chicago 38, Il.

kinship or identity with eneclosure sys-
tems deserihed and analyzed long ago in
such elassies on acousties as handbooks
by Olson, Beranek and others. There has
been no basteally new type of enclosure
in this deeade, but much worthwhile
effort has been devoted to refinement and
improvements of existing basie types.
There are few hasie types of enelosures
for the dynamie speaker. These are, as
shown in Fig. 1:

1. Infinite Bafle: The dietionary still
defines infinite as quite large. The grow-

SMALL CLOSED BOX

VENTED

Fig. 1. Basic types of speaker enclosures.
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ing popular usage of this term for the
small box should be discouraged.

A practical measure of the size of the
box type infinite baffle is that volume
beyond which further increase makes no
appreciable difference in eompliance of
the air behind the speaker. A true infinite
baffle does not raise the resonant fre-
quency of the speaker over that measured
in free air. It actually lowers the reso-
nant frequency slightly. due to addi-
tional air loading as the back wave and
front wave are effectively separated. For
most 15-in. speakers, for instance, a 14-
eu. ft. enclosed box is infinite in a prac-
tical sense.

A flat-surface infinite baffle is one that
effectively separates the speaker front
wave and bhack wave above a criterion
frequency, to avoid output canecellation.
The flat baffle acts as an infinite baffle
when it makes the external air-path
length between front and back of the
cone a minimum of one half wavelength,
An open-hack eabinet is a folded flat
haffle, at least until the depth exeeeds
1% wavelength,

2. Closed Bo.r:' Here is implied a hox
small enough to have appreciable effect
on the resonant trequeney of the speaker
because of the stiffness of the air hehind
the speaker. Speaker resonant frequency
iz higher than in free air. Intensive and
productive effort in the last few years
has been devoted to optimizing the ele-
ments of reproducers in the very small
classification.2 One important result of
suell developments has heen an effective
change in the thinking of audio people
ahout loudspeaker efficiency. Some years

1D, A. Dobson, “Closed-Box Loudspeaker
Enclosures.” Master’s thesis Electrical Engi-
neering Department, Massachusetts Insti-
tute of Technology, (See “Acousties,” 1.. L.
Beranek, p. 221).

z k., M. Vilichur, “Commereial acoustic
suspension speaker.” Aupio, July, 1955.
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B = Airgap flux density, wabers/meter?
L = Voice-coil conductor length, meters
Eg = Amplifier open-circuit voltage, volts
Ry = Amplifier internal resistance, ohms
Re = Voice-coil resistonce, olum

Rps = Mechanical
MKS machanicol ohms

Mpp = Dlophrogm ond voice~-coll mass, kilograms

®)

Mpp = Total IR load mass, kilograms
hani li of

Cpms = Total
mun/nnmon

Cmg = Total honical i of |
valume, meters/newtan

g = 2wfy, resonont frequency, radioms/second

Mpp = Torol vent air mass, kilograms

Rmp = Tatal port resistance, MKS mechonicol ohms

Fig. 2. Mechanical equivolent circuits of direct radiotor speakers in: (A), closed box,
(B), in vented enclosure.

ago, equipment salesmen would have been
horrified at the idea of selling very low
efficiency loudspeakers which would need
special consideration in amplifier design
or rating. Now the idea of adequate bass
in a small space is attractive enough as
a sales point to offset the special com-
plications of higher power or low damp-
ing factor, or other complications which
increase the amplifier cost. A fact of life
must be pointed out here, however. A
large box always allows more and cleaner
bass than does a small hox.

3. Horn:? True horn loading increases
the radiation resistance loading and out-
put of the speaker over a relatively wide
frequency range. There is no other en-
closure whieh ean deliver so mueh output
at such low distortion, and over such a
wide frequency range. Many enclosures
labelled as horns are deficient in flare
path length, mouth area, or other charac-
teristies, so that they operate in some
manner other than as a eclassical horn.
Their deficiencies generally are the hy-
product of economy in size. An effective
horn, at least at this stage of the acoustie
art, cannot be small if it is to reproduce
bass.

4. Column: This ean have either an
open or a closed end opposite the
speaker. The closed column might be
considered a special case of the closed
box in which one dimension becomes
large enough to decrease the reactance
presented to the speaker. The labyrinth
is an open folded column using radiation
at the open end to reinforee output from
the speaker end. The column enclosure
is usnally resonant to a significant
degree.

5. Vented Box: This uses the back
wave of the speaker over a range of
about an octave or one and a half octaves
to reinforee output from the front. It

3 Technical Monograph No. 5, “Horn-
Type Loudspeakers,” Jensen Manufacturmg
Company.
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consists of a closed box with a hole, or
series of holes, or a duet leading to the
outside, of such reactance characteristic
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Fig. 3. Relative sound pressure level re-

sponse of o direct radiator in o vented

enclosure as o function of enclosure
tuning.

as to tune the enclosure as a Helmholtz

resonator. The frequency of tuning has

a planned relationship to the resonant

frequency of the speaker, most fre-
quently being equal to the speaker reso-
nant frequency. Below the effective re-
inforecement range the enclosure acts as
a very small flat haffle, with cancellation
of frontal output by the out-of-phase
rear wave. Above that range, the vented
enelosure acts like a closed box, as
though the port or duet were ¢losed.
Poorly designed or improperly used box-
and-speaker systems have created some
prejudice against venting. The appella-
tion “hoom box” must have arisen from
improperly tuned combinations creating
pronounced  response peaks abhove
speaker resonant frequency, as in Fig. 3.
Of great antiquity, this widely used
prineciple is especially devoid of glamor
because it has been around so long.
Often when it is used in eommercial
enelosures a new look is given by adding
certain appendages called distributed
port, friction leading, or other names
deseribing some adjustment or modifica-
tion of the elements.

Other enclosures are variations or
combinations of these basic types, per-
haps with a restricted outlet or some
other feature to vary performance in
some manner.

The old truism of “not getting some-
thing for nothing” applies nowhere more
than to the mechanism of bass reprodue-
tion. Sizeable clean output at low fre-
quencies in a well-balanced system with
good efficiency requires that the en-
closure be relatively large. The small
system can incorporate all these features
except one. As efficiency is the most
justifiable saecrifice, we will assume a
reasonable loss in cfficiency for the sys-
tems to be described.

It has been apparent to most industry
people that 10-watt amplifiers have suffi-
cient peak capaeity for most installa-
tions, where conventional speaker sys-
tems are used. VU meter indications of
one watt or so are ahout as high as
reached in normal listening, Something
like 50 milliwatts average power pro-
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Fig. 5. Excursion of direct radiator speaker as a function of Q. (A) closed box,
infinite baffle, or free air operation assumed, and (B), in vented enclosure.

dnees a pleasing level of sound in the
average listening room.,

So we shonld be able to justify a loss
of four to six decibels of cfficiency in
the speaker system hefore noticing dis-
tortion on peaks from a good 10-watt
amplifier.

Ten dectbels loss would be going too
far, for a 10-watt amplifier, as there
would then be no reserve to handle peaks.
So we will, in this discussion, coneen-
trate on adjustments and performance
ol small spenker systems requiring no
more than 10 watts of power, but having
bass response on a par with middle- and
high-frequeney response,

The Closed Box

The power radiated at low frequencies
and the shape of the response enrve are
determined by the Q of the complete
londspeaker system, which ineludes the
speaker. enclosure, and amplifier. (A) in
Fig. 2 shows the low-frequency equiva-
lent mechanieal eirenit of the complete
closed-hox system.
The resonance of the system is

/ Cus+ Cun

o= \ (Mo + Mux) (Cus + Cus) (1)

Mechanieal Q is defined exaetly like its

electrieal counterpart,
@0 ( Man+ M)

T(BL):®

Ra+ Re

Relative radiated sonund pressure ex-

pressed in decibels s

@)

+ Ius

7 )

SPL =20 log,, _—
\/(¢—1>'+g—,

where g =(%) =forced frequency ratio.
From this expression are plotted several
values of Q in Fig. 4.

It would appear from Fig. 4 that a
Q of 0.5 corresponding to critical damp-

20

ing (and best transient response) does
not give the flattest output down to
resonanee, Aetually these eurves apply
strietly to the case where the speaker
operates into a 180-deg, solid angle,
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Fig. 6. Distortion characteristics of closed
box vs. vented enclosure for inputs of
10 and 15 watts.

Reducing the solid angle to 90-deg. (cor-
ner operation) ecan improve the low-
frequency performance so that output
could he almost flat down to resonance.*

All high-efficiency speakers are over-
damped when operated in infinite haffles
or closed hoxes with amplifiers having
damping faetors of 10 or greater. There
is really no point in operating a speaker
in an overdamped condition (Q smaller
than 0.5) because transient response does
not improve, One merely loses low-fre-
quency ontput. Inspeetion of liq. (2)
shows that the factor exerting the great-
est influence on Q (and low-frequency
output) is the BL product. This is the
product. of magnetie field strength and
voiee-coil condnetor length. The next
most important faetor is Rg, which is
related to damping factor by the expres-

4+ Harry F. Olson, “Acoustical Engineer-
ing,” 1957, pp. 31-32.
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sion DF =Zs/Ry where Zs is speaker
impedance.

Moving-system mass is listed last in
order of importance, since the range of
allowable variation is eomparatively
small, due to manufacturing limitations,
cost, and response considerations.

The closed bhox enclosure leaves us
only one method by which to obtain flat
response down to resonanee, the varying
of system Q. Equation (4) shows that
the most practical method is varying the
131, product. Deereasing the BL produet
inereases efficiency at resonance but it
also decreases efficiency at medium fre-
quencies, per Kq. (5). The moving-
system mass is usnally larger than nor-
mal because of longer winding length,
and this also decreases cfficiency. The
crnx of the matter is that in order to
maintain flat response, the over-all cffi-
cieney will have to be low.

The power-available efficiency of a
loudspeaker in a closed hox varies in
the following wmanner with respect to
the BL produet and Ry:

At Resonanee

Ra 1

YA e ——— ———————
PAE ~y ~ iy e D)
At Medinm Frequencies
BL)* R
PAL ~ (BL)" Ry (5)

(Ro+ R)? (Muv + Jl.lm)"
The Peak Awmplitude of the Cone Morve-
Meters

BlLea Cus \/?

ment in

X= N (6)
f {}"
(R!I+If:') \,(02_])2,‘_(}—2

A plot of Eq. (6). normalized, te,

hY X .
I'V:Xxlulir' (’)
<
where
Blea

v

!
= Ra+ Re and & S (T

is shown in (A) of Fig. 5.
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Fig. 7. Experimental data showing rela-

tive sound pressure level response of

direct radiator in vented enclosure as a
function of enclosure tuning.
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Distortion
Distortion is generated in two ways:

1) Non-linearities in the suspension
2) Non-linearities in the magnetic
field
B

A popular misconeeption ahout item 2
should first be examined. It is generally
believed that making a voice eoil long
and thereby maintaining a constant
number of turns in the gap automati-
cally ensures against distortion due to
non-linear driving foree. This is not so
because the magnetie flux does not cease
to exist outside of the air gap. The fring-
ing flux must be taken into considera-
tion beeause the average number of lines
of flux eut in hoth directions by all the
voiee-coil turns determines the amount
of distortion. This means that the flux
distribution over the entire winding
length must be symmetrieal.

The foree/displacement eurve of a
typieal loudspeaker cone-suspension sys-
stem is linear only for small amplitudes.
Merely making the suspension highly
compliant will not ensure linearity over
large excursions. Cousider a perfectly
flat suspension, i.e.,, one with no rolls.
This suspension has the highest com-
plianee of any, but is also the most
non-linear even for fairly small ampli-
tudes. Obviously, the suspension must
change its length in a linear fashion if
it is to allow large cone anmplitudes. The
proper choice of roll design, cloth, and
resin will give a highly compliant sus-
pension that behaves like an aceordion
bellows and yet permits excellent lateral
stability.

The result of a non-linear suspension
system is production of odd-order har-
monies with the third harmonie being
predominant.’ Because the amplitude of
a direct-radiator speaker is inversely
proportional to the square of the fre-
quency helow the region of wultimate

5.6 Harry F. Olson,
neering,” 1957, p. 186.

“Acoustical Engi-

radiation resistance, greatest distortion
will occur at the low frequencies.®

It was shown earlier that in order to
maintain flat response down to reso-
nanece, the speaker Q would have to be
near 1.

(A) in Fig. 5 also shows that the ex-
cursion gets quite high in the region of
resonanee and below,

Since even the best suspension will
have some degree of non-linearity, an
ideal enclosure would be one which kept
the cone exeursion at about the same
magnitude as at medium frequencies and
would still give at least as good response
as the closed hox.

The Vented Enclosure

A vent in the elosed hox adds a sceond
degree of freedom to the system, causing
a redistribution or repartition of the
resonant frequeney and daniping of the
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Fig. 9. Experimental data showing rela-

tive sound pressure level response of

direct radiator in vented enclosure as a
function of specker Q.

speaker, The original speaker resonance
is replaced by two other resonances, one
near the closed bhox resonance and one
substantially below the speaker reso-
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10. long-trovel

High-compliance,
Flexair woofer. Resonant frequency 22
cps for 12-in. size, 18 cps for 15-in.

Fig.

nanee, The damping at these two new
resonances is greater than for the closed-
box case.

The vent in the enclosure acts as an
acoustieal mass which resonates with
the compliance of the enclosure at some
particular frequeney. An investigation
of the equations of motion for this en-
closure shows that this particulav reso-
nance should he equal to the speaker
resonance of maximmm output is to be
obtained down to speaker resonant fre-
quency. This is shown theorctically in
Fig. 3, and experimentally in Fig. 7.

An exact analysis of the equivalent
circuit is quite eomplicated because dis-
sipation exists in hoth speaker and port
meshes and heeause mutual coupling
exists between the speaker and vent.
This mutual coupling, whieh is a fune-
tion of the size and spacing of the two
radiating surfaces, alters the radiation
impedanee. From a praetieal point of
view, if ‘we recognize that in most in-
stances the port Q will be 10 to 20
times greater than the speaker Q and
that the presence of mmtual coupling
will generally ceunhanee the output, we
can ignore the effects of both. This
greatly simplifies the equations of mo-
tion and allows the calenlation of theo-
retical response with only small errors.

(B) of Fig. 2 shows the low-frequencey
equivalent mechanical eircuit of the
complete vented enclosure system. The
approximate resonant frequencies of the
system are:

Ws Se E S L
m=7 \’[2+‘§'aJ i»\ S's(§_+'3> (8)
1
where Ss=~(—,-
'
!
5=

(Continued on page 75)
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For Stereo, The Bi-Ortho
Output Circuit

C. NICHOLAS PRYOR*

A method of obtaining two signal channels in a single set of output tubes by use of their
orthogonal connections, and an analysis of the circuit application to stereo reproduction.

EVERAL YEARS AGO an old trick of the
s broadeast-line engineers, the “Sim-
plex,” was put into use in a push-
pull audic amplifier to provide an addi-
tional utility amplifier channel with very
little modification to the existing ampli-
fier.! The principle of this trick is shown
in Fig. 1. At (A) is shown the broadcast
line approach; the center-taps of a bal-
anced line are returned to ground
through transformer windings, The bal-
anced connections to the line still work
as before, one side swinging positive as
the other side swings negative; but an
additional channel of information is al-
lowed as the simplex input drives both
sides of the line together. It is easy to
see that the two signals are distinguished
and separated by the transformers at
the output. The cireuit of (B) is the
same with the broadeast lines replaced
by vacuum tubes, and it ean now be seen
that the push-pull tubes in the final
stages of most modern amplifiers are
capable of handling the extra signal.
The broadeasters did not stop with
the simplex; when there were two bal-
anced lines they made a third with the
“phantom”, shown at (C) in Fig. 1. Its
operation is similar to that of the sim-
plex in that the two wires in each line
are in push-pull for one signal and
parallel for another. Of course the center
of the phantom could be simplexed for
a fourth chaunel, ete. In general any
number  (#) of wires will provide
(n—1) separate balanced channels and
one single-ended channel. Any of these
techniques may be applied to vacuum-
tube amplifier systems simply by insert-
ing the amplifier stages in the lines. It
is usually better to mix the amplifier in-
put signals by resistive networks or
grid-cathode mixing rather than using
the transformers suggested by the broad-
cast line analogy; transformers tend to
be heavy, expensive, and often not too
zood.

* 4324 Clagctt Road, Hyattsville, Mary-
land.

1 R. 8. Houston, “Simplexing a standard
amplifier for dual-channel = operation.”
Avup1o, November, 1954, p. 36.
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Fig. 1. Basic principles of simplexing. (A)

shows circuit used in communications to

transmit two signals over two wires. (B)

is similar circuit arranged to work with

vacuum tubes. (C) shows expansion of

simplexing to transmit three signals over
four wires.

Aside from the fact that the simplex
can be added easily to existing ampli-

WWW. atneidsaatadioRistery.com

fiers, it has certain other advantages
that are worth investigating here. In
particular the two-signal ease provides
a very interesting power balance. If we
assume sinusoidal signals of different
frequencies on both of the channels,
the condition for staying below overload
is that the sum of the voltages of the
sinusoids be less than some maximum
value. Since power varies as the square
of the voltage, we may write the maxi-
mum available power in channel 2 as a
function of the power delivered in ehan-
nel 1 thus:

Pe=Vei= (Vigo= Vi)t =Viast + V2 =
R Viaz Vi=Pupog + Py =2 \/Ppyy P,

This relationship is plotted in Fig. 2
where the lower curve is P, and the
horizontal axis is P,. The middle curve
shows the time average sum of the
powers or the total output power of the
amplifier, The powers may be added di-
rectly only when the assumption is made
that the frequencies are different. When
there is any correlation between the
signals in the two channels, a cross-prod-
uet term appears in the total power;
and in the case of perfect correlation
(e.g. sinusoids of identical frequeney
and phase), the total power is P, re-
gardless of the distribution between
channels. Thus, depending on the cor-
relation and the distribution, the total
available power lies somewhere within
the shaded area. (Incidentally, the same
is true of any single-channel amplifier.
1f two equal sinusoids of different fre-
quencies are put into an amplifier, the
maximum power at the output will only

P1-92:23PIP;  (PERFECT CORRELATION)

%

: Wi
‘E P |
.-w | \\ 1 :
PEHHHH
LA N

|
o1 0.2 03 To

0.4 0. 0.8 07 i 0V
Py (FRACTION OF RATED POWER)

Fig. 2. Power distribution in dual-channel
amplifier.
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Fig. 3. Simplified circuit of the output

stage is shown at (A), while (B) is the

mid-frequency equivalent for the plate

cirevit and (C) is the equivalent for the
cathode circuit.

be half the rated single-frequeney power
of the amplifier.)

The noteworthy feature of this power
balance becomes apparent when we con-
sider that the usual operating point of
hi-fidelity amplifiers is at least 15 to
20 db below the maxiinum power. Con-

O

AE,—BE;

2

AAAAAA
VVVVY

AAAAAA.
VVVVY

AE, +BE)
— 0

Fig. 4. Suggested grid-cathode mixer
stage for feeding the Bi-Ortho output
circuit.
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sider that each channel might be operat-
ing at —15 db referred to maximum
power, so that the total power output is

12 db. It may now be seen from Fig.
2 that either channel may now handle a
peak at — 1.5 db, a safety factor of 13.5
db. Herein lies the advautage of the
simplex; if the two channels are han-
dling uncorrelated signals, each appears
to have nearly the total amplifier power
in reserve. There are presently two
major hi-fi applications where a pair
of amplifiers is needed to handle rela-
tively unecorrelated signals: playback
systems with low-level crossover and
stereo systems. It was found that the
simple simplex could be applied to the
former situation?, but a push-pull ar-
rangement was desired for both channels
of the stereo system. It is for this appli-
cation that the following circuit was
developed.

Practical Circuit

The simplified circuit of the output
stage is shown at (A) in Fig. 3 and is
for push-pull parallel operation of the
finals. It is not directly comparable to
any of the broadecast connections, but
may be easily derived from the phan-
tom eirecuit by moving the phantom
transformer to the cathode eircuit and
paralleling the remaining plate trans-
formers. Since the plate and cathode
eireuits are independent, we may ana-
lyze each of them independently, writ-
ing an equivalent circuit for each. In
Fig. 3, (B) is the mid-frequency equiva-
lent circuit for the plate ecircuit, and
(C) is the equivalent for the ecathode
eireuit. The grid-to-grid input voltage is
¢g; R, and p are the plate resistance and

2C. Nicholas Pryor, “Simplexing for

low-level crossover.” Radio 4§ TV News
(to be published).

amplification factor for each tube; #n,
and n;, are the turns ratio of plate and
cathode transformers respectively. ¥rom
these equivalent circuits we can derive
the power sensitivity® and output im-
pedance of each circuit. For the plate
cireuit :

Ry ny® pe r
: L and Z,= %
(rp+ By, n,*)*® np?
and for the cathode cireuit:
, Rymtw
[rp+ Ry w2 (n+1)]2
az ">
and Z —
' ° omt (n+ 1)

To have as much similarity as possible
between the two channels it would be
desirable to equate the output imped-
ances, thus making n,=mn\/m+1. In-
serting this in the equations for power
sensitivity, we note that for equal output
impedances the power sensitivity of the
plate channels is u + I times larger than
that of the cathode channel. This means
that the voltage drive required for the

cathode channel input will be \/pn+1
times as much as that required for the
plate channel. From this it would ap-
pear good design to use a low-mu triode
such as the 6AS7 or the smaller 6BX7.
FEach comes with two sections in one
envelope; u and R, for the 6AS7 are
2 and 280 ohms, and for the 6BX7 they
are 10 and 1300 ohms. The optimum
loading for a triode is between two and
three times its plate resistance; a good
value for the 6BX7 is 4000 ohms plate-
to-plate. This gives a turns ratio to the
8-ohm tap of about 21.2. The cathode

(Continued on page 81)

3 Power sensitivity is here defined as the
power output in watts divided by the
square of the grid-to-grid input voltage.

12AU7 (3)
(o = 6BX7 (2)
<
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Fig. 5. Complete Bi-Ortho output and driver stage schematic.
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New Electromechanical Method of
Matrixing the Two Components in
Stereophonic Disc Recording

HORST REDLICH,* HANS-JOACHIM KLEMP,** and

STEPHEN F. TEMMER***

While the 45/45 stereo cutter can be fed directly from the right and left chan-
nels without matrixing, it is equally possible to employ a 0/90 cutter—when
designed especially for the operation—to obtain exceptionally fine results.

OR THE LONGEST TiME efforts have

heen directed towards the ability to

store stereophonie sound. In magnetie
systems, such as tape or film, a satisfae-
tory solution has been found by dividing
the available magnetic track width. The
modern phonograph record, however, is
one recording medium which already has
the highest known ratio of playing time
to available surface area. Approximately
30 seconds of sound can be stored on one
square ineh of its surface, while tape at
334 ips twin-track, requires at least fif-
teen times the surface area to aecommo-
date the same amount of sound. This is
one of the reasons why it is nigh onto im-
pussible to apply prineciples analogous
to magnetic recording to dise, As a re-
sult, early attempts at recording two
channels on dise approached the problem
not by dividing the track width, but
rather by cutting the available surface
area in half,

The Double-Groove Principle

There have been, for example, dise
recordings (Cook Laboratorics) which
are so recorded as to separate the two
recording channels into two separate
groups of normal microgrooves situated
next to each other on the same side of
the record. This type of dise must he
played back using a double tone arm
with two separate pickup ecartridges.

This method has two distinet disad-
vantages. The first is the demand for
double the surface area needed for mon-
ophonie recordings, and the resulting
short playing time available per record.
The second, and ¢ven more serious, is the
extreme difficulty of raintaining the
necessary phase synchronism between
channels. The degree of accuracy of the
phase relationship hetween the two chan-
nels, is dependent on the alignment of

* Technical Director and ** Development
Engineer, (TELDEC) Telefunken-Decca
Gmbl, Berlin.

**¥% President, Gotham .Audio Develop-
ment Corp., 2 W. 46th St., New York, N. Y.
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the recording and reproducing styli.
Aside from this, the phase alignment of
the two channels must remain fixed from
the outermost to the innermost groove
of the reeord, requiring the same tan-
gential or are-type motion for hoth the
recording and reprodueing mechanism.
All of these problems would be avoided
it it were possible to use a single groove,
as in monophonic recording, which is
recorded with a single stylus and is
played back with a single stylus. There
are two possible solutions to the problem
of how two separate signals can be ac-
commodated in such a single groove,

The Carrier-Frequency Method

This is essentially a method similar to
that employed in carrier telephony.
ttere is one type of carrier system: The
first channel is fed directly to the reeord-
ing cutter through a high-pass filter net-
work of, for instance, 12 ke. A ecarrier
frequency lying directly above the first
channel is then used to modulate the
contents of the second channel. The
upper side-band (f,+ fope) 18 filtered out
and is recorded together with channel 1
and a synchronizing frequency. The re-
corded hand width, therefore, is some-
what more than twice the width of each
channel alone. With a frequeney range
of 12 ke in each channel, a recorded
handwidth of about 25 ke is required.

The reproduction requires a playback
system capable of an upper frequeney
limit of 25 ke. After preamplification,
the first channel is filtered out by means
of a low-pass filter. A high-pass filter
then isolates channel two, which is de-
modulated in a ring modulator hy addi-
tion of the carrier frequeney. This fre-
queney is generated by a multivibrator
which is triggered by the synchronizing
pulse originally recorded on the disk.
This synehronizing pulse is necessary in
order to achieve flawless demodulation
even when the turntable speeds of the
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recording lathe and reproducing turn-
table do not agree,

The above deseribed system was de-
veloped over a long period of time in
the Lahoratories of English Decea. De-
spite the difficult demands on the bhand-
width of the recorded dise, the Decca
engineers had achieved a very exeellent
solution to the problem of two-channel
recording in a single groove. They
achieved a reproducing quality in every
way equal to today’s highest accomplish-
ments in the electroacoustical field,

The major disadvantage in this sys-
tern s the relatively high equipment
contribution which the consumer must
make to aehieve demodulation. Tt is for
this reason that another solution to the
problemr of two-channel, mono-groove
recording was sounght.

The Two-Component or Vector System

While the foregoing wmethod achieves
single-groove recording and channel
separation by electronie means, a me-
chanieal alternative to this is possible.
The recorded groove contains the two
information channels as two exeursions
Iving at right angles to each other
(orthogonal system). The actual orienta-
tion of this set of crossed motions with
respect to the surface of the dise is im-
material, however praetical econsidera-
tions make two particular orientations
preferential: one vertical-lateval; the
other in which each channel is oriented
at 45 deg. to the surface of the disec.
The resulting groove may be compared
to a street which runs over hill and dale
while at the same time winding and
curving. The motion of a car on such a
road may he analyzed by separation into
two components lying at right angles to
each other, which may then he in turn
assigned to channel one or two.

The reeording of such signals requires
a transducer capable of translating the
signals of channels one or two into
excursions of the stylus in the proper
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FOR ADVANCED THINKING, PRECISION ENGINEERING
AND PURE, CLEAN ACCURATE SOUND REPRODUCTION

Nothing comes close to JBL precision transducers

JBL Signature loudspeakers embody feats of audio
craftsmanship never duplicated. JBL extended range
speakers are made with large voice coils of edge-wound
aluminum ribbon for brilliant highs, crisp lows,
rich mid-range, highest efficiency. Frames are rigid
castings, dural center dome is attached directly to voice
coil for clean sound, free of spurious resonances.

Left to right are the virtuoso 15” Model D130
with 4” voice coil; the versatile 12" D123, 3" voice coil;
the singular 12” D131, 4" voice coil; precision
miniaturized 8” D208, 2” voice coil.

Then, above, there are the famed JBL low frequency
drivers, the 130 series with curvilinear cone,
4~ voice coil, for 1200 cps crossover; and the fabulous
150-4 series with 4” voice coil and straight-sided
cone for 500 cycle crossover.

JBL acoustical enclosures are engineered for JBL
transducers. Pleasingly proportioned, precision built,
impeccably finished, there is one for every taste.

At top, the sensational Ranger-Paragon integrated
stereophonic speaker system. Next, the mighty Hartsfield,
universally acclaimed the finest of monaural speaker
systems, and the extremely popular C40 Harkness
back-loaded foided horn.

Below, the JBL C37 —criterion for reflex enclosures,
and the C39 Harlan corner reflex enclosure of
provocative design and extraordinary versatility.
Detailed prints for constructing the C37,C39, and C40
are available at $3.00 a set from the factory.

Original concepts distinguish JBL high frequency units.
Greatest of all high frequency drivers is the

massive, thirty-pound JBL 375. Of unsurpassed efficiency

and faultless coverage, the 375 is designed for

500 cycle crossover. Used in the Hartsfield and Ranger-

Paragon. Shown here with the 537-509 horn-lens

combination which gives wide horizontal and narrow

vertical coverage to minimize floor and ceiling reflections.

The JBL 175DLH assembly combines precision
driver and complex phasing plug with machined aluminum
exponential horn and the exclusive JBL acoustical

lens which distributes highs evenly over a 90° solid angle.

The solid JBL 075 is made with the original
ring radiator and annular exponential horn for immaculate
reproduction of highs over 2500 cps.
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Write for free catalcg, name of
& your JBL Dealer, and information on plans

JAMES B. LANSING SOUND, INC.

3249 Cas tas Avenue, Los Angeles 39, Calif.
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direction. The reproducing transducer
does the veverse. The corplex mechani-
eal motion of the reproducing stylus is
resolved into exeursions lying at right
angles to each other which are then con-
verted into eleetrieal impulses, Of ntmost
importanee is the acenraey of the angle
which the “motional eross” has to the
surface of the dise in both recording and
reproduction, and the true perpendienlar
relationship which the components have
to each other, Only in this manner ean
maximum separation between channels
be achieved,

The first experiments with this type
of stereophonic recording were made by
A, D). Bhonlein, engineer with EMLTLL
ltd,, England. Sinee these experiments
and his patent go back to the ecarly
thirties, it must be ascertained how this
type of recording is adaptable to the
present-day microgroove recording tech-
niques. Experiments of TELDEKC (Tele-
funken-Decea) go back to the years 1954
and the first entterhead utilizing feed-
back in both chanuels was built in the
summer of 1935,

Quality Considerations in the Vectoral
System of Recording

Provided we assume the necessity of
preserving the full stercophonie effect
in two channels, each of which are of
cqual quality, then each of them should
have a degree of gnality, with respect to
trequeney response and distortion equal-
ing the highest attained level of today’s
electroaconstical  knowledge., Further-
more, we must aim at the highest degree
of interchannel separation. The degree
of interchannel separation necessary to
preserve the full sound-width of the
original is subjeet to mueh theorizing
and discussion. We have condueted nu-
merous listening tests in an effort to
arrive at some reasonable figure and on
the hasis of these tests we feel that the
high quality of a stereophonie recording
ean only be maintained if the separation
hetween channels stays above 20 dh. Both
the original recording on tape as well
as the disc mastering and reproduetion
separations are ineluded in this figure.
The recording alone should be consider-
ably better than the 20 db quoted, in
order to allow for a greater tolerance
spread in mass-produced reprodueing

|-~ CUTTER 1
- CUTTER 2

Fig. 1. Mechanically coupled two-compo-
nent cutterhead.
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equipment. A separation figure of more
than 30 db should be the aim of the dise
recording industry. This degree of sepa-
ration requires of the entting head a
very high degree of motional aecuraey.
To translate this into conerete figures:
the deviation from the prescribed two
paths of the stylus by all influences may
not. exceed 1.5 deg. At higher frequen-
cies, as for instanee 10 ke, this is an
actual physical displacement of only
0.001 mil. Sueh magnitudes ean no
longer be measured by meehanieal means.
In other words, we demand of a mechani-
cal system degrees of accuraey which
cannot be controlled by mechanieal or
optical means. The only possible ap-
proach in our development of such a
cutter was to utilize a svstem of eleetro-
motional feedback for the stabilization
of stylus motion. This type of feedback
control also made possible the other re-
quired quality demands for wide fre-

queney response and low distortion,
SIGNAL I
Ch. 1 L2 CUTTER
POWER AMPLS,
DRIVING
SIGNAL
ch.2 T cols
FEEDBACK
| cous
A\
FEEDBACK AMPLS,

Fig. 2. Diagrom of feedback and driving
coils in the TELDEC cutterhead.

whieh are favorably influenced hy mo-
tional feedback. There are, however,
further problems of non-linear distor-
tion in sueh a two-component system,
which will be covered in a later para-
graph.

A Double-Mation Feedback Cutting Head

The integration of the individual com-
ponents into a resulting double-motion
of the reeording stylus can be accom-
plished in two basie ways.

The first way is to use two normal
single-motion  transducers connected
through a lever system as shown in Flig.
1. The motion of system 1 leads to mo-
tion of the stylus in a vertical direction,
while motion of system 2 produces a
lateral exeursion. Motion of both sys-
tems simultaneously produces a vectoral
resultant of the two motions, whose di-
reetion and amplitude is the resultant
of the applieable amplitudes of the two
directions as well as their phase relation-
ship.

Experiments ecarried on with such a
system demonstrate its feasibility, as
shown by a similar type of drive found
in the Westrex Type 3B cutterhead. The
required degree of aeccuraey of motion

WWW. ameidsaatadioRhistery.com

A = Vertical Component

8- Latreral Component

Fig. 3. Transformation of o verticol-
loterol recording into o 45/45 recording
by sum and difference formation.

is, however, extremely diffienit for such
a system to attain, even if the quality
and stability of the individual motional
components are of the highest accuracy.
The mottonal feedbaek applied to each
of sueh systems cannot inchude the stylus
suspension system itself due to the lever-
type eonnection between the systems and
the stylus, whose self-generated inter-
ference ecannot he compensated. It
seemed therefore desirable to devise a
cutter in whieh the armature is of ex-
treme stifiness in itself, and which is so
suspended as to permit free motion in
only one plane. Only in this way is it
possible to mse two feedback systems
which interaet to prodnce stabilization
of motion hetween the two channels,

The feedback loops are so arranged as
to produee at the same time a eomplete
feedback system within cach motion
(Fig. 2). The feedback voltages are pro-
duced in two separate feedback coils
situated near the stylus itself, and are
fed bhack to the appropriate entting am-
plifier. This kind of arrangement pro-
duees a linearity compensation within
the two loops, and furthermore serves to
negate any mechanieal outside influence
whieh would tend to displace the stylus
motion from its assigned path. Let us
take an example where a mechanieal re-
sistance diverts the stylus from its in-
tended motional direetion. This produces
a voltage in the opposite feedback loop
whieh is proportienal to the diversion.
Since this feedbaek voltage is applied
with reversed polarity through the driv-
ing amplifier to the drive eoil placed at
right angles to it, a motion equal and
opposite to the mechanical diversion is
ereated which offsets it and maintains
linearity.

The result of such a feedback system
is the assurance that the two motions of
the stylus are maintained aceurately per-
pendieular to each other. Sueh perpen-
dieularity is absolutely essential, for
only in this way can the minimum degree
of interaction hetween channels he as-
sured. The relative position of the “mo-
tional eross” should be either vertical-
lateral, or at 45 deg. to the dise surface.
The selection of one or the other system
simply requires a different placement of
the driving and feedback ecoils on the
armature of the cutter. It is also possible
simply to “turn” the “motional eross”

(Continued on page 83)
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Ralph Bellamy, starring in “Sunrise At Campobello™, listens to stereo on his Collaro changer and Goodmans Triaxonal Speaker System.

COZZCU" O—your S llent partner for Stereo

Silence is the requirement — and silent performance is
what you get when you select the new Collaro stereo
changer for your stereo system. Collaro engineers have
designed the high fidelity changer precision-engineered
to meet stereo’s rigid quality demands. Collaro’s silent
operation assures flawless reproduction of the exciting new
stereo records every time. Here is why Collaro is vour
best buy.

Five-terminal plug-in head: Exclusive with Collaro.
Provides two completely independent circuits thus guar-
anteeing the ultimate in noise-reduction circuitry.

Transcription-type tone arm: Another Collaro exclu-
sive. As records pile up on a changer, tracking pressure
ten:ds to increase. Result may be damage to records or
sensitive stereo cartridge. This can’t happen with Collaro’s
counter-balanced arm, which varies less than 1 gram in
pressure hetween the top and bottom of a stack of records.
The arm accepts any standard stereo or monaural cartridge.

Velocity trip mechanism: Unique design of this sensi-
tive mechanism insures that the Collaro changer will trip
at extraordinarily light tracking pressures —a require-
ment of many stereo cartridges.
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New Collaro changers include all of the best features which
have made Collaro the largest manufacturer of record
changers in the world — as well as important new features
vital for superl) stereo as well as monaural performance.
There are three Collaro changers priced from $38.50 to
$49.50. The changer illustrated here is the new Continental,

Model TSC-840.

For full information on the new Collaro stereo changers,
write to Dept. A-11, Rockbar Corp., Mamaroneck, N. Y.

American sales representative for Cotlaro Ltd. and other fine companies. rc-3
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Understanding db, dbm, and VU

JULIAN L. BERNSTEIN*

An interesting and informative clarification of the differences between the terms used in describ-
ing power and voltage ratios, together with the required formulas and instructions for their use.

telephone, engineers recognized a

need for a special unit with which
to measure and compare the losses of
different telephone lines. For various
reasons, they seleeted the loss of a niile
of “standard cable” at 1000 eps as their
basie unit. This bhecame known as the
“transmission unit,” and later on, as the
decibel. Today, the decibel has taken on
added significance. as a glanee at any
technical advertisement will show, for it
s eommon practice to speeify equipment
performance in terms of deeibels. A good
working knowledge of the decibel, and
its first cousins. the dbm and the VU, is
essential in order to understand todays
technieal litevature thoroughly. It is the
purpose of this article to aid in supply-
ing suech understanding, and clear up
eertain misconceptions regarding these
units.

QUI’I‘E EARLY in the history of the

The Decibel

In electrical eirenits. emf, current, and
power are customarily measured in units
naned volts, amperes, and watts respee-
tively. Although these units may be used
for measuring eleetrical audio signals,
it is advantageous to specify a different
unit for snch signals, one which is based
on hinnan hearing. The unit should also
be independent of the system in which
the measurement is to be made, that is,

*RCA Institutes, Inc., 350 W. 4th St.,
New York 14, N. Y.

Fig. 1. A typical VU meter scale, used to
compare amplitudes of audio signals.
Note that 0 appears approximately 2/3
of the way up the scale. This corresponds
to 0.775 volts applied across the meter
and its internal rectifier. (Courtesy Weston
Instruments Division of Daystrom, Inc.)
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it should tunction equally well for an
acoustie pressure wave as for its elee-
trical equivalent. The bel (named after
Alexander Graham Bell, inventor of the
telephone) is such a unit, and is defined
as the logarithm (to base 10) of the ratio
of the power content of the wave being
measured to that of another wave, known
as the referenee. Algebraically, the bel
is found from the relationship
- r,
No=log 7,
ir which N» represents the number of
bels heing produced by the wave being
measured, P, is the power content of
that wave, and P, is the power content
of the reference wave,
In practice, the bel is much too large
a unit, so it is divided into tenths, each
called a decibel, abhreviated db. Dividing
by 10 means that there will be ten times
ax many smaller units in each bel, caus-
ing the equation above to change into

P
Nav =10 log I—’l (1)
2

Ohserve that in Eq. (1), P; and P, both
represent power. Thus the units cancel,
leaving the ratio a dimensionless quan-
tity, thereby permitting the decibel to be
casily applied to any wave, acoustie or
cleetrie,

In Eq. (1), the ratio of P, to I, may
he any value. In the event P, is the
larger of the two, the ratio is greater
than unity and the resulting value of
Nav will be positive. On the other hand,
should P, be the larger, Na» acquires a
negative sign, since the logarithm of a
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nutnber less than 1 has a negative char-
acteristic. When working with ratios less
than unity, two important considerations
must be taken into aecount. The first of
these is that a negative value of Nav does
not signify a reversal of direction, as
does a negative voltage or current in an
clectrical eireuit. The only significance
of negative db values is that they indi-
cate the measured wave is smaller in
power content than the wave to which it
1s heing compared. The second consider-
ation is purely mathematical and involves
the correct notation for a negative loga-
rithm charaeteristic. For instance, it is
customary in algebra to express the log
of a small number, say .002, as 7.301 -
10. For decihel notation, this approach
is exeeedingly clumsy and should be
avoided. Instead, the indicated subtrae-
tion should he made immediately. Thus,
for the number ahove, the positive por-
tion of the logarithm (7.301) should bhe
added to the negative portion (-10),
resulting in —2.699 as the answer. This
latter value has the virtue of being much
easier to work with, and is just as valid
as the original logarithm written in the
usual manner.

Deeihel notation, as the equation indi-
cates, is always a comparison hetween
two values. There are therefore many in-
stances in which Nd» will appear to bhe
the same numerically although the indi-
vidual power values are not necessarily
identical. To illustrate, suppose that the
power dissipated in a certain resistor is
1 watt. Now, suppose that the power is
increased, say to 2 watts. The increase
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en’en TRUE HIGH FIDELITY

WITH THE MODERN-LIVING LOOK

Searching for the most in true high fidelity
with the modern-living look? It’s here . . .
the new Jensen CN-100 loudspeaker system

. . . with performance far beyond cost and
size . . . styled in small-scaled elegant
simplicity. New magnificent “big speaker”
bass . . . full, complete hi-fi range for all your
monophonic and stereophonic listening.
Warm and graceful in line and form with the
natural beauty of fine Walnut, Tawny Ash
or Mahogany, the CN-100 is meant for your
living room. Costs only $149.50.

Send for Bulletin JH-1.

ADVANCED DESIGN
3-WAY SYSTEM

. H-F Unit

1_' - Tube-loaded Port

=== Mid-Channel

++— Flexair* Woofer

New 127 Flexair woofer
brings the air suspension
principle to a new peak

of performance . . . full bass

response to 20 cycles.
Special 8 mid-channel

and compression-driver h-f
unit carry the range
smoothly to 15,000 cycles.
Impedance 16 ohms; power
rating 30-watts, High
sensitivity assures adequate
drive with a clean 10-watt
amplifier.

BF-100 Universal Bass-
Superflex® cabinet only for
all 12° speakers and systems,
314" H., 21" W., 18%" D.
$69.50.

AuSTON PRCRRE sovIaTH

*Trademark

MANUFACTURING COMPANY
6601 South Laramie Ave., Chicago 38, Illinois

Division of The Muter Co. tn Conada: J. R. longstaffe Co., Lid., Toronto In Mexico: Radios Y Television, S. A., Mexico D. F.
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Fig. 3. Decibels vs. acoustic power using
the threshold of audibility at 1000 cps
as 0 db.

in power. in terms of db, may be found
by merely substituting the values in Kq.
(1), thus:

Nav=10log (2/1) =3.01db

But eonsider what would happen if the
original power dissipation had been 5
watts. Doubling the power would ecause
10 watts of dissipation to appear in the
resistor. Again substituting values into
the equation,

Nav=10 log (10/5) =10 log 2=3.01 db

From this it is clear that whenever the
power in a eirenit is doubled, it is the
equivalent of an inerease of 3.01 db
above the original value. Oddly enough,
this characteristic of the decibel closely
parallels the psychology of human hear-
ing, for the ear judges sounds by com-
parisons, comparing what it hears now
to what it heard a moment ago. Thus, if
a sound is made twice as loud as pre-
viously, regardless of its original value,
the ear interprets this as a 3.01-db in-
crease. Conversely, cutting the power in
half, which is the equivalent of inverting
the ratio in equation 1, causes Nav to
hecome —3.01. This value (3.01 db),
which is simply referred to as 3 db for
convenienee, is very important in audio
cireunits, for the average human ear
recognizes 3-db changes, either increases
or decreases, as a definite change in the
loudness of a given sound, while it is
almost insensitive to 1-db changes, and
unless trained by practice, eannot recog-
nize 2-db changes. It is for this reason
that bandwidth is usually measured be-
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tween the two frequencies (ealled the
half-power frequencies) at which the
output power is 3 db less than at the
center of the band.

Extending the range of ratios shows
that if the power ratio is quadrupled,
Nav=6. For a power ratio of 10 to 1,
Nav = 10, while a ratio of 100 to 1 makes
Nabv equal to 20. Continuing on up the
ratio ladder, it is easily seen that multi-
plying the ratio of I’, to I’, by 10 is the
same as adding 10 units to Nan., Thus,
for a 1000 to 1 ratio, Nav hecomes 30,
and for a million to one ratio, Nav=60.
Again, this coincides with human hear-
ing, for the ear drum moves only 120
times as far for the loudest sounds
(threshold of pain) as it does for the
softest sounds (threshold of audibility)
in the vieinity of 1000 ¢ps. This car
motion, however, corresponds to an
acoustie power ratio of somewhat more
than 1,000,000,000,000 to 1, as shown in
Fig. 2. For such a ratio, Nan is shightly
ereater than 120, Clearly, an additional
advantage appears in using the db, for
it permits small numbers to express large
values., Because of this reduction in
numerical size, the db is often referred
to as a compressed unit.

Power Reference Levels

Regardless of the value of P, in Eq.
(1), if it is equal to I’,, Ne» must equal
zero. Kleetrically, zero implies the ab-
sence of the quantity being measured,
and ideally, 0 db should have this mean-
ing. This is not possible, however, for
the db is based on a logarithniie quantity,
whieh ean only eqnal 0 when the ratio
equals 1. Beeause of this, some arbitrary
value of power must be selected to repre-
sent 0 db, ‘with this chosen value being
known as the reference level. Any other
value of power appearing in a ecireuit
may then be expressed in db with respect
to the reference. For measurement pur-
poses, P, is always considered to be the
reference, while the power content of
the wave or signal being measured is
represented hy I’,. The resulting value
of Nd» is often known as the power level
of the wave under measurement.

The reference level, as stated ahove, is
arbitrarily scleeted. Logically, however,
it should eorrespond to the threshold of
audibility, and acoustically, this ix the
value so used. Figure 3 illustrates the
resulting power levels for various values
of acoustie power based on this refer-
ence. For radio. TV, and recording eir-
cuits this reference turns out to be too
small, for most cirenits are designed to
operate  with loudspeakers that must
provide sounds substantially higher than
the threshold of audibility in order to
overcome background noises, which aver-
age around 35-40 db, as the figure indi-
cates. Thevefore, for electrical eireuits,
I’, has been standardized at 6 milliwatts
of power dissipiated aeross 500 ohms

WWW. ameidsaatadioRhistery.com

resistance, which is usually written as
6 mw /500 o, Figure 4 shows the resulting
power levels for electrical eireuits using
a 6 mw reference. It is interesting to
note that this ladder is symmetrieal
around 0, for a given ratio, if inverted,
provides the same change in Nab.

The VU and the dbm

If all audio signals were pure sine
waves, the db would be the only unit
required for measurement purposes, Un-
fortunately, this is not the case, and
most audio signals are quite complex.
This in turn eauses difficulty in measur-
ing their relative strength in dbh, simply
because the ris amplitude of a complex
wave is not 0.707 times the peak value.
In faet, for some signals, the rms value
may be as small as .05 times the peak.
This being so, broadeast enginecers set
out to design a meter that would aec-
curately eompare the relative amplitudes
of various audio signals., It was found
that it would he more convenient to de-
fine a new unit for this meter to measure,
rather than to rely on the overworked
deeibel, Sinee the meter was to measure
what might loosely be termed volume,
what could be more natural than to eall
the new unit a vrolume wunit, abbreviated
VU. The VU is similar to the decibel
sinee it uses a logarithmie ratio, but it

(Continned on page 89)
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Fig. 4. Decibels vs. electric power using
6 mw as 0 db. Based on this reference,
most commercial amplifiers are capable
of producing an output of + 30to + 40 db.
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TUNERS BY FISHER

Model 101-.R
FM-AM Tuner

STEREOPHONIC HIGH FIDELITY

THE FISHER Gold Cascode tuners
are ot the theoretical limits of sensitivity —
only 0.75 microvolts needed for fine reception.

Model FM-90X

THE FISHER tuners feature highly selective FM Tuner
IF circuits, plus precision alignment for interference-free ——
reception on FM .and AM (even under the most adverse conditions). m - '
THE FISHER TUNERS, both stereophonic ) . o
and monophonic, boast the greatest number of advanced ——
features and are the first choice for every high fidelity application. FM‘:_":L?;:” L=

e —— e —
"

| of’o-o ®0

Model 90-T

FM-AM Tuner
with Audio Controls

Plug-in conversion, when desired,

Another Fisher First
THE FISHER Deluxe Series 90 tuners
are the only instruments in the world
teaturing If interstation muting on reg-
ular FM, as well as Multiplex (to which
it can be readily adapted.)

for Multiplex stereo reception!

21-29 44th Drive ° Long Island City 1, N. Y.
Export: Morhan Exporting Corp., 458 8roadway, New York 13, N. Y.

% FISHER RADIO CORPORATION

(L UL L LD DL DL DL L DL DL LD P T T LTI YT Y T ]
'I.--.------------—gqp-ll-l-.lllul-
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RC Filter Design for High-
Impedance Crossover Networks

CHARLES W. HARRISON, |r.,
Cdr., USN

The techniques and procedures of high-impedance RC crossover network
design are simple once they are understood. The author gives design
criteria for two- and three-section filters in the form of working formulas.

wo Or three section RC dividing
Tnet\\'orks are frequently employed

in dual channel amplifier systems.!-2
These networks should permit uniform
transition of the delivery of power from
the bass speaker to the treble speaker
and vice-versa in the region of cross-
over. To achieve this the sum of the
powers in the two channels must be
constant with respect to frequency for
a signal voltage of constant amplitude
applied to the input terminals of the
filters. The filters discussed in this paper
permit this to be aecomplished to a high
degree of approximation.

The origin of design formulas for
high-impedance RC crossover networks
is 2 mystery to the average aundio hobby-
ist. For this reason he is reluctant to
change eircuit parameters in a standard
filter design for fear of obtaining a

* 9700 Snow Heights Blyd,, N.E., Albu-
querque, N. M.

! Benjamin B, Drigsko and R. D. Darrell,
“40-db Feedback audio amplifier.,” Elec-
tronics, March 1952,

2Charles W. Harrison, Jr.. “High-qual-
ity dual-channel amplifier.” Aupto, Janu-
ary, 1956,

degradation in  over-all performance.
But once the basie principles of design
are understood the experimenter will
realize that an infinite number of RC
filters for crossover application will
meet his requirements. He will be able
to determine circuit parameters, with
faeility, for two-, three-, or more, see-
tion filters. The purpose of this article
is to permit the hobbyist to “see through
a glass™ more clearly with respect to RC
filter design.

Part 1. DERIVATION OF AP-
PROXIMATE FORMULAS

1. Three-Section Low-Pass Filter

A low-pass three-section RC filter is
shown in Fig. 1. Kach section, consisting
of a resistor R, and eapacitor €, eon-
neeted in the eircuit as illustrated, is
consecutively numbered from left to
right. It is assumed that seetion 1 is
driven by a eathode follower of low in-
ternal impedance, and that section 3
works direetly into the grid of the inupt
tube of the bass amplifier.

The design is based on the following
eriteria:

(a) Each tilter section is to provide 1
db of voltage attenuation at the eross-
over frequency, This requires the time
constants of each filter section to be
equal.
(b) No filter section ix to load the driv-
ing filter section appreeciably; ie., see-
tion 2 is not to load section 1 signifi-
cantly, ete.. at any frequency. (It is
tacitly assuined in these caleulations that
cach section works into an open cirenit.)
(¢) The entire filter and the sueceeding
vaenum-tube eircuit is not to load the
cathode follower unduly at any fre-
queney.

If F;, and k., are the input and
output voltages of section 1,

then
F
dl = 20 Yog,, 1",‘" b=t (1)
“Iaut |!.=!.c
or
E
) == 102 0 (2)
""out f_]
—Je

Here f. is the erossover frequency., An
inspection of the ecircuit shows that at
any arbitrary frequeney f,

THREE SECTION LOW PASS FILTER

I a ! c
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{ 1 R1 R2 [X] |
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— :
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TWO SECTION LOW PASS FILTER

T

== a2

- L —t 4
N1 ' SECTION 2 [ SECTION 3
L_SLCT_IO___ e N P e g | DESIGN DATA R1& 5K; R2=oRl; 02 5
DESIGN DATA n = Rnoy WITH a& 5 AND R1Z 5K OHMS n=2,3 SUMMARY: ¢ I
—1_ ’
SUMMARY: c.- 1 n=1,2,3 9T,
Rn
THREE SECTION HIGH PASS FILTER TWO SECTION HIGH PASS FILTER
iL It : __l(
n a b 3 c
c4 <] cb [o] c4 p
S € 2 2 s
Ein =S low 23 2 Eo 23 =2
> < > <
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ELY n=4,5,6 40618, n=3,4

Fig. 1 (lefy.
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Three-section low- and high-pass filters.
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Fig. 2 (right). Two-section low- and high-pass filters.
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you can convert
to stereo
without a
second woofer
or expensive
network

These four terminals lead to an exclusive
University feature... THE DUAL VOICE COIL...
two electrically separate voice coils

on a single woofer that provide perfect

bass from both stereo channels, without

the need for expensive or complicated stereo
adapter networks or “control” filters.

This means the tonal magnificence of University
stereo adapted speaker systems can be perfectly
matched for stereo with the sole addition of an
inexpensive, compact stereo “add-on” speaker.
or other suitable limited range speaker. This is
possible because stereo effect is created largely
by frequencies above the nominal bass range.

How University dual voice coil woofers work:
Voice Coil A of the woofer receives the

full bass from one stereo channel. Voice Coil B
receives the full bass from the other channel.
Then...exactly as done in two-woofer

stereo systems...both bass signals are blended
acoustically. Result: authentic, balanced,
full-bodied bass that will give you the enduring
satisfactian of superb stereophonic sound.

Thus, you save the expense and space

of an additional woofer and its enclosure.
Whether you are investing in a complete stereo
system...or starting with a monaural system for
later conversion...a University speaker system*

featuring a dual voice coil woofer proves once again...

with University it pays to own the very finest!

*University woofers having dual voice coils are models:

C-1SW, C-12SF, C-I5HC and C-I12HC. These are emplaytd in
speaker systen.s: Debonaire-12 §-3, S-35; Senior S.§, §-58;
Master 5.6, S-65; Dean §5+7, 8.75; Cla:uc 5-8, 5.85, 5.9, 5.95;
Ultra Linear S.-10, S-10S. 8-11, S- ”5 Troubadour S-12, 5 128.
(System models in light type are fully stereo adapted.

System models in bold type can be easily and inexpensively
prepared for stereo with kit SK-1. User net: $5.95)

LISTEN...
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SOUNDS BETTER!

How to achieve your University stereo system

Select the stereo adapter speuker(s) that best suits
your budget, decor and space requirements. Each of
University’s all.new stereo adupter speakers has
been specially designed to provide a perfect stereo
match by direct connection to your dual voice coil
system. (For systems not having a dual voice coil
woofer, a stereo adapter network is available.)
Stereoflex | is well suited for bookshelf installa-
tions. Stereoflex 11, with its narrow silhouette,
makes a fine end table. Model SLC can be affixed to
a wall or “lite-pole,” its decorative fibreglass hous.
ing blending smartly with modern furnishings.

T

These illustrations are typical of how any of the Univer-
sity stereo adapter speakers may be used in 2-speaker and
3-speaker stereo system combinations. Above, is a Stereo-
flex Il connected 10 a full-range speaker system. Below,
are two Stereoflex 1's used with just a dual voice coil woofer
in a suitable enclosure.

See your dealer for any desired additional informa-
tion, or write to Desh tt-§ Technical Service Depart
ment, University Loudspeakers, Inc., White Plains,N. Y.

WWW. ameidseatiadioRisterv.com

STEREQGFLEX 1: Oouble harn-loaded,
with 6 mid-range driver and 2000
tp$ crossover wide-angle tweeter.
Response: 150-15,000¢ps. Hardwood
furniture finishes, 11%4"h.x12Va"w.
110%7d. User met: Mahogany ~
$54.50, Biond or Walaut—3$56.50.

STEREQFLEX It: Double horn-loaded,
using an extended air column mid.
rante with heavy duty compression
driver and 3000 cps Crossover wide-
angle tweeter. Built-in srwLIanCE
control. Response: 150 cps to be-
yond audibility. Hardwood furniture
finishes. 25%" h.x 10" w.x 1914~ d.
User met: Mahogany — $110.00,
Blond or Walnut-$113.00.

MOOEL SLC: Same as Stereoffex I,
but with decorator charcoal gray
fibreglass housing and gold ano-
dized front grilie and adjustable
tiltmg stend. 1132~ h.x 12%"w.x
10%7d. User net: $43.50.

STEREQ AGAPTER NETWORK A-f:
Avaitable for use with any brand
of speaker system not having a
dual woice coil woofer. Met needed
with University speaker systems:
Debonaire-12, Seaior, Master, Trou-
badar, Dean, Classic, Uitra Linear.
12 0r 15 User met: $30.00.
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R,- j/oC
=| 1' il l[ (3)
Jj/wC,

In Eq. (3), R, and C, ave the resistive
and ecapacitive elements of section 1 and
w=21f. When w=w, one may equate
the magnitude of Eq. (3) to ( Eq. (2).
Thus

I"‘ln
K

out

Vo lR2C2+1=1.12 ()
or
1
o.R,Cp= (%)
llence,
1
(6)

€= daf ke,
At high frequencies the reactance of
C, will be small (point a will be at
ground potential) so that R, is the
cathode-follower load. To satisfy design
eriterion (e), R, should be at least 5000
to 10,000 olms. Furthermore, design
eondition (b) requires

Ry=5R,=25R, (7)
or hetter yet,
R,=10R,=100R, (8)

In either case it is worth noting that
R, is the geometric mean between R,
and R, Suppose one selects R, =10,000
ohms. Then from Eq. (8), R,=100,000
ohms and Ry= 1 megohm. Since R, is
specified, €, is determinable from Eq.
(6). Design condition (a) requires

R, (,=R,C,=R,C, (9)
so that
R,C
C,=—* 10
= (10)
and
R,C,
C,= 272 11
=h (11)

If the input capacity of the bass ampli-
fier is significant, C; as computed from
Eq. (11), should be reduced appropri-
ately.

C, is the geometrie mean between O,
and Cy, if R, is chosen as indicated in
Lq. (7) or Eq. (8).

An inspection of the cireuit reveals
that the low-pass filter does not provide
a grid return, The grid leak should not

be connected aeross the output terminals
of section 3 for reasons of loading. In-
stead, a resistor of appropriate value
R, is connected across the input termi-
nals of seetion 1. Then R,+ R, + R,+
R, forms the grid return of the input
tube in the bass amplifier.

This completes the design of the low-
pass three-section filter. A summary of
design data is given in Fig. 1. 1t is
worth mentioning that the larger the
value of the multiplier a in the formula
R,=a R, , the more accurate the ex-
pression for €, becomes. The judicious
choice of resistor values may permit
use of capaecitors of standard vahie.

2. Three-Section High-Pass Filter

A three-section high-pass filter, com-
posed of resistors R, and capacitors C,,
is also pictured in Fig. 1. It is assumed
that the voltage K, is delivered hy the
cathode follower and that F,,, is the
voltage applied to the input tube of the
treble amplifier. R, is the grid resistor.
The design ecriteria are the same as
stated for the low-pass filter.

By | =112 |R4—j/(u,04 o
I"nut fzfr Rt
Then
Vo lRIC Y1, (13)
w,C,R,
Solving (13) for €, one obtains
1
Ci=—— (1£)
¢ 'chRé

At some high frequency the reactance
of €, becomes small, so that the ecath-
ode-follower load approximates R, (it
is assumed that €, = 5C;). Aceordingly,
R, should he 5000 to 10,000 ohms. If
R, =10,000 ohms, C, is caleulable from
Eq. (14). From design criterion (a)
one knows that the time constants of
all filter sections must be equal if each
section is to provide 1 db of attenuation.
Thevefore,

R,C,=R,C;=R,C, (13)

Also, to satisfy design eriterion (b},

=

1 130 K
w—c
T.Ol = 001

s
2

W
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R;=5R;=25R, (16)
as minimum. Preferably,
R,=10R;=100R, (17)

The design of the three-section high-
pass filter is now complete. A summary
of design information is provided in
Fig. 1. Again, the larger the value of
a in the relation R,=a R, _,, the more
acenrate the formula for €, hecomes.

3. Two-Section Low- and High-Pass
RC Filters

The same techniques and procedures
employed in the design of three-section
filters are applicable in solving for eir-
cuit values for use in two-section eross-
over networks. Figure 2 presents neces-
sary design information for the low- and
high-pass filters. It is assumed that
each filter seetion must provide 1.5 db
signal attenuation at the cross-over fre-
queney.

Hiustrative exumple:

Design a two-seetion 800-eps high-im-
pedance erossover network to be driven
by a low-impedance ecathode follower.
(When determining filter cirenit param-
cters it is convenient to have at hand a
table of resistor and eapacitor values
manufactured as standard items.)

Refer to Fig. 2. Select R,=13,000
ohms and R, =130,000 ohms. Then
R S

9.7 x 800 x 13,000
=~ 0.01x 10-% farads=0.01 mfd.

(O OB 001 mea.
E,
Let R,=15000 ohms and K, =150,000
ohms. Then
_ 1
T L06 x 800 x 15,000
= 0.02% 10-% farads =0.02 wmfd.

_R,;0,
R

Cs

=0.002 mfd.

C
Since the filters are driven from the
same source, the maximum possible load
on the cathode follower (assuming that
each filter works into an open eireuit)
is the parallel combination of R, R,,
R, and R,. If the wminimum load is to
be 5000 ohns, R,. the grid return for
the input tube of the bass amplifier may
have the value R,=20.000 ohms. The
total grid resistance is then 163,000
ohms.

A two-section crossover network has
been built according to the above speci-
fications; however, resistors and eapaci-
tors of +10 per cent tolerance were
employed in the constrnetion. The actual
component values were not measured
nor was any “padding” of the completed
network attempted. The results of meas-
urenients on this network are shown in
Fig. 3.

(Continued on page 66)

AUDIO e NOVEMBER, 1958


www.americanradiohistory.com

AUDIO e

a stereo tape deck

to ‘record’ stereo and play stereo

fa '

for as low as

TEL

SPECIFICATIONS:

Flutter and wow:
Less than ¥ of 1%

Signal-to-Noise Ratio:
Better than 50 db when used with
Tetectro preamplifiers

Speed Accuracy: 2%

Frequency Response:
7V2 ips—40 to 15,000 cps
334 1ps—40 to 10,000 cps
1% ips—40 to 6,000 cps

Dimensions:
13” W x 127 D x 612" D below motorboard
x 1%2” H above motorboard

Make
_ Your
"Hi-Fi System

Complete
...with

There are five models to choose from including a
three-head unit with provision for simultaneous
monitoring while recording. {(Matched Record/Play
preamplifier with VU meter and a play preampli-
fier are available.)

MODEL ! FUNCTION

900-1 : Monaural Record, Stereo Play
900-2 1 Monaural Record, Stereo Play,
) Monitor
900-3 1 Stereo Record, Stereo Play S e r e O
900-4 | Stereo Play .
900-5 | Stereo Record, Stereo Play, Monitor

tape deck

All prices and specitications
subject to change without notice.

For Further Information Write

NOVEMBER, 1958
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by TELECTRO

A PRODUCT OF TELECTROSONIC CORPORATION, 35-18 37th STREET, LONG ISLAND CITY, NEW YORK

Records and Plays Back Stereo
4-track head handles koth
2-channel and 4-channzl stereo
tapes, as well as dual-track
monaural tapes.

Pushbutton Controls

Unique, easy to operate...the
complete facilities of a
recorder ... at your fingertips.

3-Speed Versatility

1% ips, 3% ips, and 7¥z ips

to meet any speed requirement
... including the new,
low-speed 4-track stereo tapes.

Mounts Easily Anywhere
Vertically or horizontally the
Telectro Series 900 is as easy to
install as a record changer.
Handsomely styled it blerds
perfectiy into any home decor.

0-900

Add a Telectro Series 900
Tape Deck and make your Hi-Fi
system complete. Flexible
enough to fit into any system,
the 900 is the design answer for
the audiophile who has

wanted to add tape facilities
without duplicating his
electronic components. It is the
best of what you want, yet
sensibly priced.

Check these extra Features:

[

Solenoid operated automatic shutoff
°

Digital Tape Counter

*
Rotary design speed selector for
easy speed choice

°
Unique Brake Design parmits easy
reel rotation

°
Fast wind—Fast Rewind without tape
spill or breaking

°
Pushbutton Interlocks fullfill
professional requirements

-
« A A
‘-
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Design of a High Quality
Stereo Console

R. A. JOSS*

“Handsome is as handsome does” it is said; but even if this installation
were not handsome in performance, which it should be considering the
equipment employed, it is certainly attractive enough for any home.

ITH THE CURRENT hi-fi ~thoom." a

number of very expensive package

consoles are coming on the mavket,
all highly touted as the last word in
sound reprodnetion for the home, To the
initiate, many of these unitz lack the
wide range necessary for guality repro-
duction, but they do offer the “advan-
tage” of housing everything in one hand-
some package, and. let’s face it. many
many home music svstems are sold on
the basis of appearanece rather than per-
formanee,

As hi-fi specialists, and with the above
in mind, we deeided to see it it were
possible to design a unit using standavd
high-fidelity  components  which  wonld
offer the convenienee of a package unit
with the high-gnality sound of true wide-
range reproduction, While we were at it,
we deeided that the monster™ would
incorporate all modern conveniences,”
with built-in tape recorder and stereo-
phonie playback. It was also dectded to
Include both record ehanger and a tran-
seription turntable, the latter designed

only for single-speed operation. The
changer  provides  non-eritieal  back-

* Sound Keviption Sevviee Ine,, 5239 Park
Ave.,, Montreal, I'.Q.. Canada,

Fig. 1.

View of the “well” contoining
portable Ampex A-122 tape recorder.
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RECORD
IN

MONITOR

AMP,

_{ L. H, AMP, l_< |

“AUX”
|
1 N ourH  pec]---
| TAPE 1 orape-pisc
RECORDER SWITCH
| 'J
| 1
| |
————————————————————— = |
0 |
_____ e — b
750 b —ed EQUAL L - f BOAT -4 |
e P S !
I SARIRIOGE J-= % EQUAL-=#-{ VoL =T

TRANSFER
SWITCH

Fig. 2. Block diagrom showing interconnection of components. Dotted lines indicate
proposed future additions.

gronnd music listening, and the addi-
tional 1624, 45 and 78 rpm speads, while
the simplification of the tinntable per-
mits the choice of a high-quality  but
low-cost unit.

Acoustic Feedback

1t was realized that the major problem
to overcome wonld be that of acoustie
feedback between the loudspeakers and
the record players, Most package units
deliberately vestriet the bass range to
avoid thix problem, but this was to he
a4 no-compromise system, with extended
hass response, Various ideas were tried
and disearded, but the solntion turned
ont to he quite simple. The hasie solution
to the problem of acoustic feedback is
to isolate the speakers from the record-
player. Usually distanee ix the isolating
medium, but with the advent of the
acoustic  suspension  technique,  truly
wide-range reprodnetion hecame avail-
able from relatively small enelosnres,
which could he acoustieally isolated from

WWW. asnefieaatadiahisiarv.com

the eabinet containing the turntables hy
“floating” the enclosnres on a foam-
rubber pad inside the equipment cabinet.
This relatively simple techuique proved
entirely satisfactory—the turntable and
arm ix directly over one of the AR-1's,
and no tronble whatever has been en-
comtered with acoustic feedback.

Choice of Electronic Components
Driving the speaker systems, we have
two S0-watt amplifiers, but the preamp
was something of a problem. No stereo
preamps with all the required features
seem to be available as yet on the market.
After a study of speeifications, a Bogen
PR-100A was chosen hecause of its great
flexibility, although other quality pre-
amps could be adapted for the job. Sinee
operating simplicity was considered of
some importanee, it was decided to use
only one preamp, and sacrifice tone con-
trols on the right channel when playing
from stereo sources. The tape recorder
selected incorporates dual preamps with
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New G-E “Golden Classic”
stereo-magnetic cartridge

e
__TEST RECORDS: 0 to 1SKC WESTREX STEREO 1A
ISKC to 20KC RCA MONAURAL 12.5.69

—+

m FRECUENCY RESPONSE

SEPARATION

KC
/s

Smooth response on both stereo ond monoural records.
Consistently high seporotion between sterea channels

® Compatible with both stereo and monaurat
records ® Full frequency response, 20 through
20,000 cycles ® “Floating armature’” design
for increased compliance and reduced record
wear ® Effective mass of stylus approximately
2 milligrams ® High compliance in all direc-
tions—lateral compliance 4 x 10" cm/dyne;
vertical compliance 2.5 x 10" ¢m/dyne ® Rec-
ommended tracking force with professional-
type tone arm 2 to 4 grams ® Consistently high
separation between channel signals. (Specifi-
cations for Model GC-5)

.and new “Stereo

See and hear the G-E 'Stereo Classic’’ car-
tridge and tone arm at your Hi-Fi dealer’s
now. For more information and the name of
your nearest dealer, write General Electric
Company, Specialty Electronic Components
Dept. Al], W. Genesee St.,, Auburn, New York.
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Stereo is here! General Electric makes it official—with
the new "Golden Classic” stereo-magnetic cartridge, a
fitting climax to the famous line of G-E cartridges. It
makes stereo a superb, practical reality—at a very real-
istic price. Model GC-7 {shown) with .7 mil diamond
stylus, $23.95. Model GC-5 {for professional-type tone
arms) with .5 mil diamond stylus, $26.95. Model CL-7
with .7 mil synthetic sapphire stylus, $16.95. [Mfr's sug-
gested retail prices.)

Classic” tone arm

® A professional-type arm designed for use with G-E
stereo cartridges as an integrated pickup system ® Feq-
tures unusual two-step adjustment for precise setting of
tracking force from O to 6 grams ® Lightweight brushed
aluminum construction minimizes inertia; statically bal-
anced for minimum friction, reduced stylus and record
wear $29.95. (Mfr's suggested resale price.)

GENERAL &3 ELECTRIC
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Fig. 3. View of complete console with top up and ready for use. Grille-cloth areas
cover two AR-1 speaker systems.

ganged playback volume controls, and is
a three-head machine—separate erase,
record, and stacked playback heads. It
will be noted that the recorder sits in a
“well” in the cabinet (See Fig. 1). For
recording “on location” it can be quickly
disconnected without affeeting the opera-
tion of the remaining components.
Another reason for sclecting the Bogen
preamp is the fact that it includes a tape
monitor switch, which permits a pro-
gram to be monitored from the tape as
it is being recorded. None of the stereo

preamps as yet announced seem to in-
corporate this feature, which is a most
useful one.

Operation

For monophonie operation, everything
is straightforward—the main output of
the preamp is paralleled to both power
amplifiers and all preamp eontrols are
fully effective on both channels. For
stereo operation, however, it is necessary
for the right channel from the tape re-

corder to be connected to the right power
amplifier and speaker system. and ac-
cordingly one of the selector pushbuttons
in the Bogen was converted to a transfer
switeh (This could be done externally by
means of an added switch as shown in
the block diagram, Fig. 2, if a preamp
other than the Bogen is used). When the
button is not depressed. the main output
of the preamp is fed to hoth power
amplifiers. Depressing the button, how-
ever, diseconneets the right amplifier input
from the main output of the preamp and
transfers it to the right output of the
tape recorder. The block diagram should
make this clear. The preamp controls ure
now only operative on the left channel
and the right channel has no controls
whatever other than the volume control
on the tape recorder.

Phasing Problems
So far so good. except that it was here
we ran into our first snag. As will be
appreciated, the right channel goes di-
(Continned on page 80)
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Fig. 4. Dimensional drawings of cabinet construction: left, front elevation; right, end and isometric view.
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Balonge Control Curve for "Sie-eo Closs™ ompl e

New G-E 40-watt L —
“Stereo Classic”

Amplifier E\F’/

I
s -
8

8388588 383

°

» o« )
% control roration (CW) 00 Roth

Versatile, convenient switches and
controls. In this completely new and
striking General Electric design you'll find
every useful variation in stereo and mon-
aural amplification, controlled sw ftly and
accurately. Balance control allows you to
adjust for maximum stereo effect without
overloading one channel when the other
is cut down. New contour control boosts
the bass smoothly, gradually, without in-
creasing sound intensity. Each control
handles both 20-watt channels.

® Full 20-watt power autput from each channel at the same time.
® No audible distortion at full power. ® Flat response within .5 db
from 20 to 20,000 cycles. ® Outstanding sensitivity, exiremely
low hum and noise level. ® Inputs: FM-AM tuner (and FM multi-
plex adaptor), stereo and monaural phono cartridge and tape,
auxiliary. ® Speaker modes: stereo, stereo reverse, single or two-
channel monavural. ® Speaker phasing switch saves manual phas- New 28-watt Stereo Amplifier has sirilar fea-
ing. $169.95*, tures. except for speaker phosing switch. $129.95*.

Top performance in a trim, modern
cabinet. Receives even weak signcls with
unusvally low distortion, hum and noise
level. No audible drift. Visual meter pro-
vides center channel tuning of FM and
moximum AM signal. RF amplifier stage
in both FM and AM for increased sensi-
tivity. FM multiplex jack for stereo adoptor.
Built-in AM antenng; folded FM dipcle in-
cluded. $129.95*.

Model FA-11 (left) has russet leather
vinyl finish. Model FA-12 finished in willow
gray vinyl. Both models are style-matched
to the amplifiers. Cabinet removakle for
custom mounting.

*Manufacturer’s suggested resale prices.

See and hear the G-E 'Stereo Classic”
amplifier and tuner at your Hi-Fi dealer’s
now. For more information and the name

G E N E R A I. E I.E CT R I c of your nearest dealer, write General
Electric Company, Specialty Electronic
Components Dept., A11, W. Genesee St.,
Auburn, N. Y,
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Compatible Stereo Multiplex
Adapter — Complete Schematic

This schematic—published last month without values be-
cause of normal manufacturing secrecy—is repeated with all
components identified now that the unit is on the market.

F THERE IS any one item in the entire
high-fidelity business that has re-
cently eaptured the interest of ex-
perimenter and casual listener alike, it
is the possibility of sterco broadeasting
by FM multiplex. We have had a larger
than usnal response from readers
garding the Madison-Fielding multiplex
adapter which was deseribed in the Oe-

and others of more kindly persnasion
asking that we might furnish the infor-
mation to them individually.

Atthough all of the licensees of the
Croshy  Compatible Multiplex  System
have the information about the adapters,
each mamtaeturer has his own ideas as
to how the final unit should be hnitt—
both as to appearance and in final details

the production models from the sche-
matic shown in the October issue-——one
resistor has been added and one valie
changed,

We did not furnish the values with the
original article at the request of the
manufacturer. At our request he has con-
sented to our mnning the schematie
again with all values shown, and we trust

tober issue—some berating ns beeanse of  of the cireuit, For instanee, the eirenit  this will answer the demands of our
publishing a sehematie without values  of the M-I7 adapter ditfers slightly in veaders, p; 3
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Complete schemotic of the Madison-Fielding Compatible Sterec Multiplex Adaopter
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in Small Encl

Extended Bass 12° Loudspeaker
I 1

Improved Response Area

Relative Responte (db)

Stondard 12 Loudipeaker

@ 50 0
Frequency (c.p.s)

Model
LK-12 (Kit)

R 4

“Stereo Class.c’’ speakers are offered in three
different forms: s Model LK-12 woofer-tweeter kit
with crossover network for those who prefer a
biaxial installation using their own enclosure.
$89.95" o Model LC-12 coaxial speaker with
crossover network. Same basic woofer with tweeter
mounted coaxially in front. $89.95" « Model
LH-12 speaker system. Separate woofer, tweeter
and crossover factory-installed in a 2 cu. ft. wood
enclosure. Avoiloble in mahogany, blond oak,
cherry and walnut veneers. $129.95*

...and Bookshelf
Speaker System

See and hear all the new G-E "“Stereo Classic’”
components at your Hi-Fi dealer’s now. For more
information and the name of your nearest dealer,
write General Electric Company, Specialty
Electronic Components Dept., A118, W.
Genesee St., Auburn, New York.

*Manufacturer’s suggested resale prices.

AUDIO e NOVEMBER, 1958

New

General Electric
‘“Stereo Classic”
Speaker Systems

G.E.'s new 12 Extended Bass speaker systems produce
four times as much undistorted power at low frequencies
(-1-6db) as standard 12’ speakers in the same enclosure.
These systems require amplifiers of only moderate power,
since their efficiency is two to four times higher than ccm-
parable speaker systems. The new direct radiator tweeter
provides unusually smooth response and exceptional
sound dispersion at higher frequencies, without unnatural
tone coloration. For overall flat response, we invite you
to compare these speakers with all orhers.

Only 9 high, 17%" wide ard 8%
deep, yet provides better low-
frequency response than speakers
tested in enclosures up to twice the
size. Also offered as kit without en-
closure. From $49.95 to $57.50*

“Stereo Classic”
Equipment Cabinet

Long, low modern styling. Three spacious compartments
for easy placement of tuner, amplifier and changer or
turntable. Two large sections for recards. Mahogany,
blond oak, or cherry veneer finishes. 31 high, 394"
wide, 17%" deep. $109.95*

GENERAL ED ELECTRIC
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audition these 9 new Pilot components...

SELECT YOUR PERSONAL
PILOT STEREO SYSTEM

-_— WL

%64?0 t%% fy
%
Pt

When Pilot turned to stereo, and undertook the development of the very first stereophonic
components to appear in the field, Pilot brought to this effort a knowledge and skill acquired
through more than 39 years of work in electronics. This was bound to influence the ultimate
quality of the finished equipment. And the priceless difference this experience has made is
effectively demonstrated in the performance of the components featured here. These compo-
nents represent the most advanced state of the audio art. They will provide you with the
finest reproduction of today's high quality records, tapes and broadcasts—stereo as well as
monaural. Pilot earnestly invites you to audition the performance of these components at your
high fidelity dealer. You will long remember the experience.

FA-690 DUAL FM-AM STEREQO TUNER PREAMPLIFIER —
Embodies on one chassis two separate ultra-sensitive tuners for FM
and AM, and a complete stereo preamplifier. The FM and AM tuners
operate independently of each other for FM-AM stereo,and anFM-FM
multiplex position is provided. Adjustable muting circuit eliminates
interstation noise. Two illuminated tuning meters provide precise
center-of-channel tuning for lowest distortion on FM, peak tuning
for AM. The AM section features a broad/nmarrow band-width
selector. The preamplifier section has two identical preamp units
with ganged volume, equalization and tone controls plus a stereo
balance control. Inputs provided for stereo records, stereo tape heads,
microphones and tape amplifiers for auxiliary use. $269.50.

FA-680 DUAL FM-AM STEREO TUNER. Identical to the FA-690
except that it has no stereo preamplifier section. FA-680 $199.50.
Both supplied with modern, low silhouette enclosures,

$SM-245 STEREO PREAMP and CONTROL AMPLIFIER. Com-
plete control system with self-contained dual channel preamp, featur-
ing bass and treble controls, loudness and volume controls, and two
power amplifiers rated at 16 watts each (32 watts peak each) at less
than 1% distortion. Inputs are provided for stereo FM-AM broad-
casts, stereo tape, stereo discs, microphones, and auxiliary, with a
separate output for making stereo tape recordings. A balance control
adjusts the relative level of the two channels. llluminated slots on
selector switch indicate function in use, Equally efficient for monaural
application. Complete with enclosure, $189.50.

FA-670 FM-AM TUNER. The FM section features superior sensi-
tivity, drift-free operation with a wide-band FM detector. Features a
panel-mounted, illuminated tuning meter for precise center-of-channel
tuning for low distortion; dual limiters, interstage muting, and high
gain IF for reception of distant stations with virtually inaudible back-
ground noise; and an FM multiplex output for stereo broadcast recep-
tion. The AM tuner is a broadband superheterodyne type with a
high-gain pentode RF amplifier, high gain IF stages, a 10KC intersta-
tion whistle filter, and a built in AM antenna. Has high inertia flywheel
tuning, cathode follower low impedance output for use with long
cable, an output level control. Complete $179.50.

FM-660 FM TUNER. Identical to FA-670, less AM section. $149.50.
Both tuners complete with enclosure

S$P-210 STEREO AMPLIFIER. Consists of two identical preampli-
fiers with ganged controls for balanced stereo operation. Premium
type low-noise triodes are used in all low level stages. DC is supplied
to all tube heaters for minimum hum. Inputs with equalization for
all possible stereo source material—phonograph, tape, microphone,
FM-AM, and FM multiplex. High sensitivity makes it ideal for mag-
netic stereo cartridges or tape heads. A balance control varies the
signal to each speaker for best stereo performance. Auxiliary outputs
for making stereo tape recordings. Complete with enclosure, $89.50.

$P-216 STEREO PREAMP and AUDIO CONTROL. Professional-
type, dual-channel preamplifier with imputs for stereo FM-AM broad-
casts, stereo tapes, stereo discs, microphones, and other stereo signal
sources. Has separate output for recording stereo tapes. Two VU
meters and controls for setting reference and peak levels and separate
output for recording stereo tapes makes this unit ideal for recording.
Monitor/Record switch on front panel indicates record output level
or the relative level of the signal at audio output jacks for balancing
both channels in stereo. Automatic shut-off position on power switch
turns off entire system after last record is played. Features bass,
treble, volume and loudness controls, and balance control for equal-
izing level between both channels. May be used with the SA-232 or
SA-260 stereo power amplifiers. Complete with enclosure, $189.50.

SA-232 AND $SA-260 BASIC STEREO AMPLIFIERS. The SA-232
and SA-260 Basic Stereo Amplifiers each consisting of two identical
power amplifiers, incorporate the latest advances in the art of high
fidelity negative feédback amplifier design. The SA-232 delivers a total
of 32 watts of undistorted power (64 watts peak), the maximum
power obtainable without exceeding the tube manufacturer’s specifica-
tions. The SA-260, with 60 watts of undistorted power (120 watts
peak) is well within operating characteristics of its output tubes.
Power tap-offs for operating the SP-210 Stereo Preamplifier.

Both units are supplied with brass finished metal covers. SA-232,
$89.50. SA-260, $129.50.

These identical stereophonic components are also incorporated in
Pilot custom component-consoles.

Complete mdividual specifications available from Pilot on request.

Prices slightly higher in West

P"Jgr RADIO CORPORATION, 37-04 36th Street, Long Island City 1, New York

Electronics manufacturer for over 39 years.

AUDIO e NOVEMBER, 1958

WWW. aknefieainiadiahigstory.com


www.americanradiohistory.com

-\.;E e ———

Pilot FA-680. Deluxe Stereo FM-AM Tuner, $199.50 Pilot SM-245, Stereo Preamp and Control Amplifier, $189.50
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Pilot SA-232 (64 Watts Peak), Stereo Basic Amplifier, $89.50 Pilot SA-260 (120 Watts Peak), Stereo Basic Amplifier, $129.50

Prices slightly higher in West
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Equipment Review

Harman-Kardon “Trio” Tri-plex Stereophonic Amplifier
—United Speaker Systems’ Models X-100 and X-100-E

ONVERSION TO STEREO has become the

prineipal problem to many audiofans

—nmnainly because they are not yet
completely familiar with what facilities
they are likely to require. Either they have
a complete monophonie system already and
feel that from an economic standpoint they
must use as mueh of it as possible, or else
they plan to start from seratch, adding
from time to time as they hecome more
familiar with their needs.

The Uarman-Kardon “Trio,” Model
A-224, serves—as its name indicates—in
three roles. First, it is a complete stereo
mu{)liﬁcr system with 12 watts of audio in
each channel; second, it is a monophonic
amplifier with 24 watts of audio (leaving
the preamplifiers and tone-control stages
unused) ; and third, it is a conversion am-
plifier which ean serve as the input section
of a stereophonic system and one of the
two output amplifiers—one whieh provides
24 watts of power—with the other heing
one already in the user’s monophonie sys-
tem,

In its first role—that of a complete
stereophonic amplifier—the Trio provides
two equalized preamplifier stages, usable
for either phono or tape head inputs, and
also accommodates three high-level inputs,
such as tuner, tape preamp output, or high-
output phono pickup, such as a ceramie.
In the latter inputs, the impedanece offered
to the cartridge is 2 megohms, which is
sufficient for good low-frequeney response
with a ceramic cartridge. The preamplifiers
are 12ANXT's, with feedback equalization,
switchable on the rear panel of the am-
plifier to phono or tape positions. These are
followed by one section of a 12ATU7 in
cieh channel to provide sufficient gain for
the tone controls, and these are followed in
turn by 12AX7's us gain and phase-splitter
stages, which drive a pair of EL84's in
each output channel.

Tone controls are ganged for the two
chanuels, with bass and treble being sep-
arate as in all high-fidelity equipment, The
volume-loudness control is made to serve
in the chosen role by means of a slide
switeh, and another slide switeh serves to
control the rumble filter, The MoDE switch
provides for sterco, stereo reverse, and

cither right or left input channel to both
outputs as a monophonie amplifier. The
FUNCTION control selects the input souree.

Two other slide switches provide an un-
usual form of control whieh would be ideal
in many installations. One switeh, with
positions labeled ONE and ALL, controls
whether one or two pairs of output lines
are being fed, and the other controls which
of the two output pairs is being fed when
the first switch is set at oNE. Thus the
user can feed one speaker systemr in his
living room or another in his den, or he
may feed both at the same time if he
wishes, This provides a sort of flexibility
in speaker control that is rarely found on
an amplifier control panel. Similar eontrol
action works as well when the amplifier is
used in the monophonie applieation.

For hoth monophonic and stereo-conver-
sion applieations, it is necessary to switch
the operation from SEPARATE to PARALLEL.
This is done hy means of a slide switeh lo-
cated inside the amplifier on the apron be-
hind the front panel. This switch connects
both ontput amplifiers to the right input
section, and feeds the left input section to
an output jack located on the rear panel of
the amplifier. When this is done, it is neces-
sary to strap the speaker connections of
both output sections together. Both ampli-
fiers have output impedances of 8, 16, and
32 ohms, and the instructions indicate that

when a 16-ohm speaker is used in the’

monophonie or sterco-conversion applica-
tion, both 32.0ohm terminals should be
strapped together to feed a 16 ohm speaker
and so on. In the nsual manner, the second
(left) channet is fed to the input of a
second power amplifier and thence to its
own speaker system. The speaker selector
switches are inoperative in the sterco-
conversion connection, but they still fune-
tion in the monophonic use.

Sensitivity of the amplifier is such that
a 3-mv signal at the phono input or a I-mv
signal at the tape input will give the
rated 12 watt ontput, and a similar output
is had from a 300-mv signal at the AvUX,
TUNER, and high-level phono inputs. A tape
output is provided ahead of both tone and
volume controls, with a 1-volt signal for
the indicated inputs, The output for the

Fig. 1. The Harman-Kardon “Trio,” Model A-224—a multipurpose stereo-monophonic-
conversion amplifier.
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left-channel external amplifier iy 0.5 volts.
Tone control ranges are + 12 db at 50 and
10,000 ¢ps, with the rumble filter giving a
rolloff of 12 db per octave helow 50 eps.
The Trio may be used in its normal
metal housing (at extra cost) or it may be
mounted behind a conventional panel with-
out the euclosure. In operation, it was
found to he convenient, and to have ade-
yuate control flexibility for practically any
installation. The only change we might
suggest in the entire unit is that it might
provide both tape and phono input jacks
for the preamplifiers, and to have the
PUNCTION control switeh inputs from tape
to phono (amd change the equalization at
the same time) as a front panel control,
rather than making it necessary to change
input plugs and throw the switeh on the
rear panel, This is an amplifier we could
recommend heartily for any one going
through the pangs of econversion from
niono to sterco. M-27

UNITED SPEAKER SYSTEMS’
MODEL X-100

Back in September, 1956, after cow-

paring the United “Prewmiere” speaker sys-
tem with our standard system, we wrote,
*On the whole, however, we consider this
to be one of the very few that we have
heard that eompares so closely to the com-
parison speaker.” The old Premiere, with
its 800-cps crossover and high-frequency
horn system, has been improved—even
though the improvement is only noticeable
when direet comparison is made with the
older model—hy the change to a 500-cps
crossover amd the necessary change to a
larger horn. The improvement is not glar-
ing by a long ways, but after eareful lis-
ening is must be admitted that there is a
slight improvement in the midrange with
the Premiere 500, All of this is heside the
point, however, since we are primarily dis-
eussing the new and considerably less ex-
pensive X-100, shown in Fig.” 2. This
model shows the importance of good en-
closure design in getting good performanee
out of medium-priced eomponents, for it
is perfeetly obvious that an Altee 803A
woofer and an Altee 802A driver with the
neeessary high-frequeney horn ean not he
furnished at the priee of the X-100.
. However, we are inelined to say that—
like mueh high-fidelity equipment—the dif-
ferences in performance are rarely noticed
on average program material during a
typieal listening session, Of course there
is a difference between a $300 ultra-super-
speeial FM tuner and the economy model
at $19.95 (if there is such). But on a high
percentage of broadeast material the dif-
ference might not he noticed, In the same
way, there is a difference botween the
X-100 and the Premiere. but on 75 per cent
of the program wmaterial the difference
might not he notieed,

Using our customary test record for low-
frequeney performanee, the X-100 was oh-
served to be a good performer from ahont
37 eps up, with the upper limit beyond
our own hearing range. The response is
smooth throughout the entire range, and
the coloration—if there is any—is similar
to that of the Premiere, which in turn is
similar to our Standard system. On a sub-
Jjeetive basis, which is the only way we
fecl that speaker testing ean he done with-
out anechoie chambers and fabulously ex-
pensive measuring equipment (and swho
listens to speakers in an anechoic chamber
anyway?), we believe the X-100 to be an

(Continued on page 79)
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Model S10-30

THE PERFECT SECOND SPEAKER
FOR STERED

Omnidirectional sound!

No matter what kind of speaker or speaker system you own
the new Goodmans STEREOSFERE is your perfect second
speaker for stereo.

In its decor it is all functional. Not more than 10” in its largest
dimension, the STEREOSFERE performs as well as comparable
speakers taking three times its space. Its versatility for a variety
of applications is truly amazing. The STEREOSFERE is omni-
directional and adjustable Yor maximum flexibility of positioning
for use in the home, laboratory or theatre, and for broadcast and
recording or monitoring use. It provides maximum stereo listening
area and its spatial lateral sound is impressively better than that
of comparable second stereo speakers three times its size.

WHY THE STEREOSFERE FOR STEREQ!

Its well known that the ear cannot detect the accurate position
of the source of sound below approximately 300 cycles. Therefore,
frequencies below 300 cycles from both amplifiers in a stereo
system, can be combined and fed to a single loudspeaker without

New Goodmans RIGIDFLEX* Audiom Woofers

Specific custom features on.the new Goodmans Audiom
series include rigid die cast chassis throughout and high-
est efficiency magnet systems to provide exceptional bass
response from 20 to 5,000 cycles at crossover points of
200-300, 500-600, 750, 950, 1250, 2500 and 5,000 c/s.
These are the most efficient types of woofers available for
2, 3 and 4 way monaural and stereophonic systems. The
unique method of obtaining virtually free edge cone sus-
pension is in line with the latest high frequency heating
techniques. Because of this unique process, standing waves
and surround resonances are completely eleminated. Any
one of the new Audiom woofers, combined with two of the
new STEREOSFERES will give you an excellent and
complete stereo speaker system. The new Audiom woofers
are as follows:

AUDIOM 652: 12" woofer, voice coil diameter 3", funda-
mental resonance 35 cycles, power handling capacity
35 watts, total flux 240,000 Maxwells.

AUDIOM 852: 12" woofer, voice coil diameter 3", funda-
mental resonance 30-35 cycles, power handling capacity
45 watts, total flux 308,000 Maxwells.

“The Goodmans Rigidflex cone has a completely flex-
ible free floating cone rim and completely rigid cone center
to provide pure piston action.

Largest dimension 10 inches!

Hang from ceiling, wall;
sit at normal height!

Tilts, swivels, rotates!

any loss of the stereo efféct. Because of this an existing full range
speaker unit, properly baffied, needs only one STEREOSFERE to
complete. a fully balanced stereo speaker system for an average-
sized living room or monitoring studio. Result is substantial savings
for you, as well as a much more modest-sized second speaker system.

The STEREOSFERE is designed to reproduce all audio fre-
quencies from 300 to 20,000 cycles. One STEREOSFERE com-
bined with an existing full range systemm makes an excellently
balanced stereo speaker system. The model $10-30 STEREO-
SFERE, speaker will handle 30 watts of continuous program
material. The IDM-30 frequency-dividing, isolation and mixer net-
work, is specifically designed to handle a maximum of two S10-30
STEREOSFERE speakers. When so used the existing full range
speaker system handles only the combined bass signals. Above 300
¢/s the channels are fed one to each S10-30 STEREOSFERE. The
stereo balance is then excellent, because the high frequency units
are identical.

AUDIOM 755: 15" woofer, voice coil diameter 3”, funda-
mental resonance 25 cycles, power handling capacity
40 watts, total flux, 240,000 Maxwells.

AUDIOM 955: 15" woofer, voice coil diameter 3", funda-
mental resonance 25 cycles, power handling capacity
50 watts, total flux, 308,000 Maxwells,

Goodmans ARU — Acoustical Resistance Units:

This exclusive Goodmans feature enables you to
achieve superior response and performance characteristics
in an enclosure having only 74 to !4 the size normally used.
1t extends bass to 20 cycles and virtually all resonance
above this frequency is eliminated. Bass comes out clean,
natural and undistorted. ARU installation is simple,

For further information and prices on these and other
superb new Goodmans products, write to SPEAKERS,
Dept. A-11, Rockbar Corp., Mamaroneck, N. Y.

AUDIOM 755
15” woofer

o8 py

American Sales Representative
for Goodmans Industries e

WWW. ameidseadiadioRistorv.com

STEREOSFERE
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Who’s Talkin’ Stereo?
1. CHARLOTTE RUSSE IN HI-FI

Portraits in Sound. (Espana, The Moldau,
Sorcerer's Apprentice, Russian Easter).
Concert Arts Orch., Leinsdorf.

Capitol P 8446

Yonngish Erich Leinsdorf has heen one of
the mast brilliant recent conductors of Wag-
ner, Mozart and other snch, espeeinlly in op-
orn ; now he is going the way of the successful,
moving on to the big-time semi-pops Kind of
elassieal recording, for one outfit after another,
e dld up all the Mozart symphonies for West-
minster, but shifted quickly to these stightly
overperformed items for the bigger outfit, Cap-
itol. is now ripping out Italian opera for RCA
Vietor, If all goes as it should, he'll reund out
hix days back in the classical fold again as
a Maestro, (They eall him that already at
1’CA; T heard it with my own ears.)

All of which is a prelude to the observation
that this is just another of those slick hi-fi
platters, and musically an unnsually dntt one
fur my taste, Just a job, and att the Leinsdorf
reputation evidently hasn’t had the slightest
«ffect upon these already-slick players, 1t bangs
and it sizzles expertly. this record, but the
whole business is as eold as a fish, 1ine for
noisy hackground music.

Concert Russe. (Bald Mountain, Polovet-
sian Maidens, Marche Slave, Kamarin-
skaya). Pittsubrgh Symphony, Steinberg.

Capitol P 8450

When Capitol goes after an idea, it really
pushes, IHere’s another of the same—hut with
a difference,

The Capitol sound is just as good, the music
just as familiar, the program just as hi-fi,
s1cinberg, ton, is one of our upcoming dynamic
conduectors, But maybe he hasn’t been around
as much as Leinsdorf—he hasn’t learned how
to do a slick job yet, He still plays this music
as though it were exciting and interesting.

Also—Steinberg is conducting his own nen
he and getting his own well-tried effects,
1t's his orchestra, technically a minor-league
outtit trying for a big reputation, and it works
hard for him, Thus thongh this record ont-
wardly is a twin of the Leinsdorf “I’ortraits
in Xound” and on your hi fi set it'll come out
very much the same, the musie Itself is 100
per eent hetter,

It ean be done—you can have the fi and the
musie too, But it takes a dedicated, fine musi-
cian and an orchestra that follows him with
the same sincerity, Steinberg has It, Leinsdorf
doesn’t,

Tchaikowsky - Borodin - Rimsky - Mous-
sorgsky. . . . Cleveland Orch., Szell.
Epic LC 3483

This is 13pic’s contribution to the hi-fi chest-
nut department and is it a wow ! Terrific.
The feature here is undoubtedly the sound,

* 780 Greenwich St., New York 14, N. Y.

48

EDWARD TATNALL CANBY*

whiel is abont the best I've ever heard i these
works, Mayhe I should v, it's the microphon-
ing. plus high-gqnality processing of the usnal
and expected sort ; the mike pickup here is one
of these just-right miracles of calentation or
good that bring music to life and make
you think—why all the fuss over stereo? 1 had
intended merely to sample this, expecting
“wore of the same” where 1'd atready had more
than I conld 1take—but I stayed with it to the
end, Ruperb sound,

Nzell, too, conduets his own orchestra, also
technieally o minor-leagn e ontfit that isgrowing
faxst. working hard to ctimb into the big-time
ciategory. Like the Pittsburgh, it dees its work
with spirit and attention. Like the Pittsburgh,
it still is able, under a hard-working condue-
tor, to play the chestnuts as though they were
musie. They are, oddly enough, though smne-
times  (especinlly at a IHigh Fidelity Show)
yon'd never know it,

What musie is played? I almost forgot. Fpic
didn't hother with a faney (and short) sub-
title and I don’t have room to list all the
familinr pieces. The only semi-surprise is
“Dawn on the Moskva River” from Moussorg-
sky's “Khovantehina,” You'll recognize it too,
probably,

A Program of Russian Music. Royal Phil-
harmonic, Efrem Kurtz.
Captol-EMI G7106

lere we go again—but with a different dif-
ference, Norry, 1 simpy couldn’t bear to hear
that blasted “Capriccio Espagnol” of Rim-
sky-K. again—how many times can any one
musical human being he expected to listen fo
it, what with alt the other music in the world
crying to be heard! But the rest of the pro-
gram here is decidedly pleasing and the lively
paying pdus excellent sound will apply to Rim-
sky if yon want to listen,

The name Kurtz may stir hi-fi recollections
for you, of the first *“hi-fi” 1I’ recordings. out
of Columbia with the N, Y, I’hitharmonic un-
der this same man. Remember the Xword Dance
from the *Giayne” Nuite of Khatchaturian? If
s0, then you'll expect a vivid production here,
as I did. and you'll be rewarded, The Royal
Philharmonie fairly bubbles and the musie,
other than Rimsky, is imaginatively chosen for
fresh hi-fi,

One whole side is given to Liadov, including
not onty his familinr “Enchanted Lake" and
the little “Musical Snuff Box” that you’ve
heard a million times, but two short tone
poems in the manner of the “Norcerer’s Ap-
prentiee” (Russian-style) that are full of or-
ehest color. The other side matches the
(‘apriecio with an old friend of mine, the
Overture on IHebrew Themes of P'rokofieff, in
an orchestral teanscription. This little piece,
written in New York, in 1919, has always had
for me a real New York flavor, a sort of Iironx
cheer sound, that any Manhattun cab driver
would recognize. To be sure, it's a bit watered
down in this big British-played transeription
(the original is for clarinet, piano, and string
aquariet) but some of the Manhattan taste re-
mains,

iKeep an eye peeled for more of this man,
ni-ti Kurtz, Ie’s good.

WWW. asnefieaatadiahisiarv.com

2. OLD AND VERY NEW

Boulez: Le Marteau Sans Maitre. Instr.

Ensemble, Marie-Thérése Cahn, contralto,

cond. by the composer.

Messiaen: Oiseaux Exotiques. Yvonne

Loried, pf., Orch. cond. Rudolf Albert.
Westminster XWN 18746

Boulez: Le Marteau Sans Maitre.

Stockhausen: Nr. 5 Zeitmasse. Marjorie
MacKay, contralto, instr. ensemble, Robt.
Craft. Columbia ML 5275

Time surely does wmareh on, in musie, 'Fime
wix when “modern” musie was Stravinsky's
“Le Xacre” or even “Elektra™ and “Salome™ by
Rtranss : then, later, it was Gershwin, or Cop-
iand or P'rokofieff or Hindemith. Now, you may
want to know, modern music is Boulez, Stock-
hnusen & Co,—and is it modern!

Well, actually not so indern if you mean,
does it have antecedents, does it follow in a
tradition, Definitely, these works do—the tra-
dition, mainly, of Nchoeenberg and that arch-
mininturist of so mWany years ago, Anton Web-
ern, If you've ever heard "Pierrot Lunaire” of
Nehoenberg, dating from 1912 if 1 remember
rightly, you'lt recognize this Boulez piece as its
grandehild,

The modern music of this advaneed and very
influential school today is all twitters and
squenks and jingtes, It has no rhythm that you
can beat time to, no themes, ne tunes (of the
usual sort), no harmonies, no key—especially,
no key, Tonality is so far removed from these
composers that, at last, you ean lisien to them
in perfect comfort, feeling that not so much
as a suggestion of old-fashioned key will creep
in. Good, if you ask me, (It's the modern
pieces that fall into keys by aecident, clumsily,
that kill me.) The music ix serial, a useful term
for what has been called “twelve-tone” in the
past, (The principle of serial repetition is
larger and more general than the rigid pattern
of twelve repeated tones,)

Two things will strike you as yon listen here,
One, thie muxic is fabulously, ineredibly com-
Micated, enormously mathematical, straight
out of the age of the computer, so complicated
that yon cannot helieve it is seriously heing
played according to a repeatable and predicta-
ble pattern from a written score; and, two, it
not only is played, from notes, but—if yon will
allow your ear to hrowse easnally in jt—the
stuff is quite easy to listen to and rather
pleasing. even on first impact,

Not pleasing if you are looking for tunes. or
any other pre-conceived sort of sound, But if
vou will forget for the moment that this is
music mud think of it simply as organized, pat-
terned sound-effect, then youw'll find yourself
amused, pleased, titillated, perhaps even fas-
cinated, I was,

And if you want to prove that Bonlez, at
least, is practical and playahle, here you have
not one hut two recordings ! 'The Westminster is
under the composer's direction and is the least
tively of the two; the Columbia version, under
the scholarly Robert Craft, is better recorded,
{ivelier, more forceful—but maybe no more
authentic; the point is, though, that you can

AUDIO e NOVEMBER, 1958
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Engineered . . . for the Finest High Fidelity

>
-
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AUDIO FIDELITY RECORDS bring you unsurpassed sound reproduction —
with new positive microphone techniques, emphasis on clarity, brilliance and

quality of recording consistent with maximum definition and minimum distortion,
realizing the uitimate in signal to noise ratio, plus advanced engineering

techniques to maintain maximum level and dynamic range. Pressed on pure virgin vinyl
specially formulated to result in the long-wear of the high frequency groove

etchings as well as the long life of the recording. Factually the highest standard in high fidelity.

AUDIO FIDELITY REGORDS

The Highest Standard. in High Fidelity

AUDIO FIDELITY RECORDS, manufacturers of the World's
First Stereophonic High Fidelity Record— STEREODISC*

Please write for free catalog

. MEIDIO FIDELITY inc

(n.ii"i’iiiifi ™

770 Eleventh Avenue, New York 19. N. Y.

WWW. atnericaariadioRistery.com
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Everybody is talking about
the phenomenal

DUKES OF
DIXIELAND

and their great Dixieland albums that leave

tradition gasping happily! Hot trumpets . . . sweet
trumpets . . . cool clarinets . . . low-down popping
trombones . . . wicked traps . . . a craxy tuba

. and a wild banjo make these the swingingest,
New Orleans Dixie albums ever recorded!

YOU HAVE TO HEAR IT TO BELIEVE IT!

ON CAMPUS wilh the AUDIO FIDELTY

brsmansenal DU’ KE s OP B
veres | DIXTELAND

ON CAMPUS
AFLP 1891

.. YOU HAVE TO HEAR 1T TO BELIEVE ITI

CIRCUS TIME wiih the PREITY

ﬂ;”..,,,,ﬂn/nuxgs OF L e
weume -] DIXTELAND

VOU MAVE 1O HEBAR IT TO BELIEVE IT)

CIRCUS TIME
AFLP 1863

MARDI QRAS TIME with THE.

~—~DUKES m* =

MARDI GRAS TIME
AFLP 1862

The fabulous Dukes of Dixieland Series:

AFLP 1861 MINSTREL TIME Vol. 5

AFLP 1860 ON BOURBON STREET Vol. 4
AFLP 1851 MARCHING ALONG Vol.3

AFLP 1840 THE PHENOMENAL DUKES Vol. 2
AFLP 1823 THE DUKES OF DIXIELAND Vol. 1

WWW atmercaanadiol

AUDIO
FIDELITY.
RECORDS

High Fidelity plus an

Exciting Emotional Experience!

Lend an ear to some of the most earth-
shaking sounds and musical effects ever
recorded . . . and the Fi is fantastically
high! These are not ordinary recordings

. but true high fidelity recordings of the
total recordable frequency spectrum with
full emotional depth and meaning! This
is true sound as it should be heard . . .
felt . . . enjoyed!

recorded in brilliant high fidelity
$5.95 each 12 inch LP
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Music of the
Middle

featuring

MOHAMMED EL-BAKKAR

and his Oriental Ensemble

I
- R
a sudy in HIGH FIDELITY swound o rom

Monammed [ BoRky

SULTAN of
BAGDAD

Mohammet £l Bakiat

Music of the
L Muddie East
yol.2

Exotic, tantalizing native musie
that goes hack to ancient slave
markets, idol worship, the
Sphinx and Pyramids. Music
that is earthy, sensuous, un-

tamed and raw ...yet orthodox!

As illustrated — Top 10 bottom:

AFRICAN ARAB AFLP 1858
PORT SAID AFLP 1833
SULTAN OF BAGDAD AFLP 1834

SPECIAL HI-F)
SHOW EDITION

LEON BERRY

al dhe

GIANT

WURLITZER

PIPHE ORGAIN
HUS RINK, CHICAGOD

Viohme |

@ dwdy a iigph Fisledity mene

Ao FRTY AR 1620

A thrilling new excursion into the
world of Theatre QOrgan music! The
finest Hi-Fi recording on the Organ
ever made! Volume 1 AFLP 1828

a1
' e .
Leon Berry at the Giant in the Base-
ment and an exciting session of pop
favorites. Volume 3 AFLP 1844

rnuaw riBELITY
4

BAGPIPES AND DRUMS ..M

AUDID FIRELITY AFLP 1057

A BTYODY 1M HIGH FIDELIYY BOUND

Skirling Bag Pipes, rattliing snares

and a booming bass drum! A thrilling

performance by the New York City 9th

Regiment Pipe Band. AFLP 1857
sde® TS LA Sy

A A SRR E et s ar et e F

ELECTRONIC ORGAN ™ ** " *

|

& slusy (n e FYDEATY . L

Incomparable, provocative Patachou
sings in French — in English. Each
song a show stopper — each bursting
with verve, joie de vivre! AFLP 1814

Accordine de Parig
val. 2

A moon-drenched nite . a long
soft sigh — and the accordion of
Jo Basile creates the enchantment
of a Rendezvous a Paris. AFLP 1821

LM.A.LLIIT

U
o

[ - . Y
- ; o
L ‘ I Harry Breuer and his Dumtet J o

= T S

e e

A sparkling array of entertaining toe-
tapping tunes, provocatively varied
in pacing make this a high fidelity
musical extravaganza! AFLP 1825

Easy hstemng as Jack Anderson at
the Baldwin Organ, opens a magic
portal to a panorama of sound no
instrument can match! AFLP 1856

WWW. ammerdsaasadioRhistery.com

Scintiltating trpical rhythms playea

by six man marimbas plus orchestra.
Latin American favorites in brilliant
high fidelity. AFLP 1802
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J0 BASILE and his
ACCORDEON
di ROMA

voL ®

Once again, Jo Basile, his accordion
and orchestra weave a musical magic
carpet to transport you to the beautiful
city of Rome. AFLP 1871

Incredible, massive sounds—powertful
earth-shaking dynamics! Al Melgard at
the world’s largest Theatre Organ and
familiar standards. AFLP 1886

BT |
, _ LEON BERRY

GIANT
WURLITZER
{PE ORGAN

VoL.4 -

|
" ’*:,' . "! A

Versatlle Leon Berry ingeniously
coaxes spectacular sounds from the
mighty Wurlitzer Pipe Organ. Easy-

to-isten-to-standards. AFLP 1845

‘ -M--lﬂuh-ﬂxm-!
L ]

> IONKY!

BUDDY CHARLES

Sharps and flats fly as Ace Harris and
Buddy Charles really "‘rock® that piano
with solid interpretations of all time
favorites. AFLP 1876

Brllluant and effervescent best describe
Johnny Puleo’s new album — MOLTO
ITALIANO. Beautiful, easy - swinging
Italian favorites. AFLP 1883

Johnny and his gang create magic
musical sounds in their fantabulous
new album of easy-listening, easy
swinging favorites. AFLP 1859

Soiee reosury |

SR, e mae

TANGO
ARGENTINO

Recorded in Argeuting

Atilio Stampane

and his Orquesta

con Bandoneon
Y e Tango

Tango—the dance of love—torrid as
a warm breeze, fascinating as a new
love! Lush arrangements. Recorded in
Buenos Aires. AFLP 1880

Aunio sosuTE

A modern Jazz plamst with a dlstmc
tive,captivating, rhythmic style! Backed
by bass and drums, Pat plays Blues,
Ballads and Swing. AFLP 1875

WWW._ akmerieaniadiahicstary com

el ————
AI. HIRTSWingin' Dixie! .- gt

at Dan's Pier 600 in New Orleans

f I

N
0 el Wi

i —
A terrific swingin' album. 50% minutes
of “hot” top:-notch Dixieland Jazz. A
Hi-Fi enthusiast's delight—a Jazz Col-
lector's Must! AFLP 1877

Champagne and caviar, moonlight
and intimate, lush, string mood music
in the background. Perfect for a
penthouse romance. AFLP 1873

@ atudy in HIGH FIDELITY mund

- ;:-eﬂ,,

Harry Breuer and his Quntet Vol. 2

-

A delightful array of scintillating dance
tunes specially arranged for marimba,
glockenspiel, vibrabarp and xylophone,
AFLP 1882

i
e

BEVERLY KELLY
SINGS

& BiLer W IR SUELITY souwwe

A magnetic new dramatic jazz vocalist
whose voice runs the gamut of musical
expression and wrings out every last
nuance from a note. AFLP 1874


www.americanradiohistory.com

| AUDIO FOELITY AFLP 1038

JOHNNY PULED
AND HIS
HARMONICA
GANG

a study
in high
filiy *
sound

A loveable little guy, a zany group and
a breath-taking display of harmonica
mastery and tonal effects never before
recorded! AFLP 1830

ORIGINAL BROAINWAY
CAST OF CONTINENTAL STARS

E PATACHOU

SEAMCYY IOINMOLE NG (RG H1aT

ARTHUR LESSER’'S

INTERNATIONAL
SOIREE

mubCaL o EIEhaN

JO BASILE 1118 ACCORDION AND ORCIHESTRA

iThe BRAVE BUI.I.S' :

LA FIESTA

All the drama of an exciting afternoon
at the Bullfight. Complete with book of
24 full-color Bullfight Poster Reproduc-
tions. Volume 1 AFLP 1801

AU FIDLLITY ARLF 1810

- iruiy
MmN FIRELIVY
s

An exciting potpourn of sophisticated
songs by the inimitable Patachou. Ac-
companied by Jo Basile, his accordion
and orchestra. AFLP 1881

bIANT

WURLITZER
PIPE
ORGAN

vol. 2

LUNIG FARELATY AFIP "E2Y

LEON BERRY

AT THE HUS RINK GEGAN. EHICAGS

Leon Berry displays a new virtuosity on
the Giant Wurlitzer as he plays ‘‘Pop"’
standards. A rich palette of organ
music. Volume 2 AFLP 1829

Moon-drenched music of Pedro Garcia
and his Del Prado Orchestra. Sheer
Latin Velvet! Complete with illustrated
dance instructions. AFLP 1810

mARIACH MITDEL
<2

A rich, colorful variety of traditional
music that expresses the heart and
soul of Mexico. Played and sung by au-
thentic Mariachis. AFLP 1816

1= auoro rossery

_ __.,.-; 1)&” =

MR
?‘“{' o

-
‘J siudy h Ve nmlﬂl-.__._

Appic rioELITY
.
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MUSK: (0F SPAIN
OOVO REYES. basiarin "

: VOG ALVARALN
e

Steam engines Diesel engines .
sounds of a vanishing era — captured
with earth-shaking dynamics in brilliant
high-fidelity. AFLP 1843

A superb recoroing of CIassncaI Flamen-
co guitar coupled with exciting gypsy
dance rhythms and vocals. Features
Fernando Sirvent. AFLP 1848

WWW arherieaniadiahietary com

ROME“LOVE

= S oA

Accordion of
zm IM&:?C_

Jo Basile
ang his orch,
& sludy In

AuDio FIpFLaTY AFLP 1827

Wander thru Rome . . . accompanied
by romantic Italian melodies as played
by Jo Basile, his Italian accordion and
aorchestra. AFLP 1822

almmi ane

b
L
h

o powdy b
N8R PIBILITY
oouad

L

Romantic French cafe rhythms—each
tenderly weaving their own special en-
chantment with all the captivating nos-
talgic Paris magic. AFLP 1815

OSCAR BRAND SINGS
BAWDY SEA SIIANTIESa

C?A:'Ii% HANHES
e

IMVE SEAR.“ a

Gather ‘round ye Shantymen—ye lovers
of seafaring lore. Oscar Brand sings
salty sea songs and spicy nautical bal-
lads. Accompanied by Dave Sear on
banjo, Oscar Brand on guitar.

Look for Oscar Brands forth-coming collection of
BAWDY SONGS AND BACKROOM BALLADS at
your local music or book store. Arrunged for
piono and guitar by Robert Abramson.

Other albums in the BAWDY SONGS
AND BACKROOM BALLADS Series:

VOLUME 1 — AFLP 1906
VOLUME 2 — AFLP 1306
VOLUME 3 — AFLP 1324
VOLUME 4 — AFLP 1847
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AUDIO FIDELITY
STEREODISC

the world’s first compatible stereophonic high fidelity record

See the new deluxe

AUDIO FIDELITY
STEREODISC* album package
at your dealer!

high fidelity
compatible
stereophonic

:

DEMONSTRATION AND SOUND EFFECTS RECORD

AFSD 5890
STEREQ DEMONSTRATION
& SOUND EFFECTS

A highly entertaining, informative demonstra-
tion of stereophonic sound on a record. Includes
instrumentation, vocalization plus a variety of
sound effects, recorded “on location”, from
Bridgehampton Road Race Center, Aberdeen
Proving Grounds, New Orleans Railroad Yards
to lions, tigers, elephants and fire engines.
Avallabie on STEREODISC* only

Hear tfor the very first time on a record, unsurpassed stereophonic repro-
duction of the total recordable frequency spectrum with absolute guaran-
teed distortion-free reproduction, maximum dynamics, maximum signal,
perfect balance, purest definition, highest brilliance, and startling realism
— plus exciting entertainment!

AUDIO FIDELITY STEREODISCS"®

AFSD 5825 MALLET MAGIC AFSD 5860 On Bourbon Street with the
AFSD 5830 JOHNNY PULEQ DUKES OF DIXIELAND, vol. 4
and his HARMONICA GANG AFSD 5861 Minstrel Time with the
AFSD 5833 PORT SAID DUKES OF DIXIELAND, vol. 5
AFSD 5834 SULTAN OF BAGDAD AFSD 5862 Mardi Gras Time with the
AFSD 5835 BULLRING! vol. 4 DUKES DF DIXIELAND, Vol. 6
AFSD 5836 AMERICAN MILITARY MARCHES AFSD 5863 Circus Time with the
AFSD 5837 CHA, CHA, CHA, vol. 3 DUKES OF DIXIELAND, Vol. 7
AFSD 5838 TANGO AFSD 5871 ACCORDEON DE ROMA,
AFSD 5843 RAILROAD SOUNDS AFSD 5873 SUTTON PLACE SOUTH
AFSD 5844 LEON BERRY at the AFSD 5874 BEVERLY KELLY SINGS
GIANT WURLITZER PIPE ORGAN AFSD 5875 This is PAT MORAN
AFSD 5845 LEON BERRY at the AFSD 5876 20NKY
GIANT WURLITZER PIPE ORGAN AFSD 5877 AL HIRT at Dan's Pier 600
AFSD 5847 BAWDY SONGS AFSD 5881 INTERNATIONAL SOIREE, PATACHOU
AND BACKROOM BALLADS, Vol. 4 | AFSD 5882 MALLET MISCHIEF
AFSD 5848 LA ZAMBRA AFSD 5883 MOLT0 ITALIANG
AFSD 5849 LIONEL AFSD 5884 BAWDY SEA SHANTIES, Vol. 5
AFSD 5851 Marching Along with AFSD 5886 AL MELGARD
THE DUKES OF DIXIELAND, Vol. 3 | AFSD 5890 STEREO ODEMONSTRATION
AFSD 5856 ELECTRONIC ORGAN & SOUND EFFECTS
AFSO 5857 BAGPIPES AFLP 5891 On Campus with the
AFSD 5858 THE AFRICAN ARAB Vol. 3 DUKES OF DIXIELAND, vol. 8
AFSO 5859 JOHNNY PULEQ and his AFLP 5895 THE MAGIC CARPET, Vol. 4
HARMONICA GANG, Vol. 2

each 12 inch AUDIO FIDELITY long play STEREODISC album — $6.95

For FREE Brochure containing technical information about STEREODISC, please write to:
AUDIO FIDELITY, INC,, 770 Eleventh Avenue, New York 19, New York.

reg. app.

CHCOPYRIGHT 1958 BY AUDIO FIDELITY INC. PRINTED IN U.S. A,

For FREE complete AUDIO FIDELITY Catalog, please write to:

AUDIO
FIDELITY.
STEREO

AUDIO FIDBLITY INC. |
PR Bt Avifuc, B Purk 10, 0P

HARMONICA GANG
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ON BOURBON

JOHNNY PULEO

1825
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MASTERTAPE

Tape equivalent to
the Original Master!

STERNG MASTERATAPK
AUDIO FIDEWITY

51 S
MARCHING A1ONG with (he DUKES OF DIXIELAND

. KuLeN LT Pt Ambeer B4
[T i

Sod'r 13 e

50 ey e
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STREET
VOLUME 4
AFST 1860

T T

and his

VOLUME 1
AFST 1830

MALLET MAGIC, Harry Brever & Quintet
JOHNNY PULEOQ and
his HARMONICA GANG
PORT SAID, Mohammed El-Bakkar
BULLRING' La Fiesta Brava! Vol. 4
AMERICAN MILITARY MARCHES
TANGO, Pedro Garcia & Orch.
RAILROAD SOUNDS . . . Steam and Diesel
LEON BERRY at the
GIANT WURLITZER PIPE ORGAN, Vol. 3
LIONEL, Lionel Hampton
Marching Along with
THE OUKES OF DIXIELAND, vol. 3
BAGPIPES, 9th Regt. Band
On Bourbon Street with the
DUKES OF ODIXIELAND, vol. 4

7/, " Stereophonic Tape — $12.95
Available for stacked heads only

each 12 inch 4UDIO FIDELITY Album — §.

AUDIO FIDELITY, INC. + 770 Eleventh Avenue - New York 19, New York

WWW arrerieaniadiahietaory com
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actually “recognize” the same muxie, if you
make a direct ARt comparison, Awmazing.

Stockhausen is the German equivalent of
Doulez, sounding superficially Ilike him—
clearly of the same schiool of thought and the
same time in history, But you'll be gratified,
perhaps, to detect certain typical and tradi
tional Germanisms in him—a more emotional,
high-tension expression, an urge to “say some-
thing,” something hig, as all good Germans
seem to have to do, an almost contrapuntal
structure, distantly out of old Bach and
Beethoven,

As for Messinen. this somewhat older French
composer (born 1908) seems to have heaved
himself out of a rut of rather narrowly reli-
gious music of unpleasant yet old-fashioned
dissonance, straight into the new school—or as
near to it as he can manage, Ilis “Strange
Birds" are strange indeed. for piano and or-
chestra, as complex and as fragmentary as the
work of the other two but somehow less mod-
ern in sound, with even a trace now and then
of theme and harmony. Oddly enough, this
music is actually about birds, some forty of
them, and it is full of Greek and Iindu
rhythms, as well . . . but if you start reading
the technical notes on the record you'll lose
your merve. Don't. Just listen.

Debussy: La Mer. Ravel: Mother Goose
Suite. L'Orch. de la Suisse Romande, An-
sermet. Richmond B 19007

A new §1.98 label and by all the evidence a
top-notch one, for these Richmonds are no less
than those dignitied old examples of the famed
lLondon fIrr recording in the days when ffrr
was the most advanced sort of sound we had.
Reissues. The new records are marked “made
in U.8.A.” which implies that they’re pressed
here, where most original Londons (maybe
all?) have been pressed in England,

This one is a crackerjack and 1’ll have to as-
=ume that it is typical. Very sympathetic per-
formances of both works (the Ravel work has
1he Introduction, often omitted) and the sound
is. as we used to say, “typical firr.” In com-
parison with the very latest I'd say it has a
few slight whiskers, a bit of extra nrilliance.
particularly in the strings. that maybe wasn't
in the actual playing. Idut this sound, remem-
ber, was the sort that we thought of as unsur-
passable only a short while ago. The latest and
hest sound is simply a trifle more clean-shaven,
by an hour or two at most, Nicely quiet press-
ing on these. too. You'll find a couple of dozen
already on the market. but we won’t be able
to cover thewn all here.

Florent Schmitt: Une Semaine du Petit
Ferme-L'Oeil; Trois Rapsodies (two pi-
anos). Gaby and Rabert Casadesus, duo-
pianists. Columbia ML 5259

Florent Schmitt is'a Frenchman's French-
man, musically speaking—a composer much
revered in France and not much known else-
where. Iis two-piano musie, however, is glib
and easy to take for our ears and is marvel-
ously written for the mediun.

Schmitt is (last 1 knew) still alive at 88,
but his characteristic musical output seems
to have been in the pre-War I period, along
with Debussy and Ravel. These two record
sides date from 1912 and 1903 respectively,
the first a very French nursery-style snite (cf.
Ravel's “Mother Goose” or Debussy’s “Chil-
dren’'s Corner”) complete with titles—the
story is IIans Christian Andersen-— and the
=econd a group of three big virtuoso pieces
in a semi-nationalistic idiom, French, Polish.
Viennese, all sounding thoroughly French as
we hear them now. The two Casadesus pianists
do a noble job in virtuoso playing though, as
always, their playing is on the muscular side.
Rut this is their own special music, nationally
speaking, and they lavish unusual care on its
expression,

Dvorak: String Quartets in E Flat, Op.
51, in F, Op. 96 (“American”). Nether-
lands Quartet. Epic LC 3490

The jolly, songful, Romantic Dvorak quar-
tets make an easy introduction to chamber
music for anyhody who doesn't expect to

find it an easy sort of listening. The “Ameri-
can™ quartet was composed out in Spillville,
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lowu. in the early Nineties—Dvorak was teach-
ing in New York and went to a Czech settle-
ment there for a (uiet working vaeation. The
carlier quartet is all Bohemia, full of lilting
tunes and dirndl-type rhythms,

Iucidentally, it says here that Dvorak was
nuts over trains and would drive (horse and
buggy) for an hour or so up to 155th St. in
New York to hear the “Chicago Express” go
by-—whatever that might be. Maybe the Cen-
tral’s pre-Twentieth Century fiyer? lle had to
be hauled away from the train yards, just as
old Walt Whitman rode the N. Y, trolley cars.
No. quid pro gquo (tit for tat) if you'll listen
to Dvorak’s music, you can guess that he might
enjoy listening to one of our hi-fi rail dynamic
dises, were he around. (IIe’d be a ripe 117
years old, right now.)

Mozart: Piono Sonata, Four Hands, in F,
K. 497; Andante with Five Vars., K. 501;
Adagio and Allegro in F Minor (mechani-
cal organ), K. 594, Lilly Berger, Fritz
Neumayer, Mozart piano.

Archive ARC 3101

The Archive series from Decca (Deutsche
{irammophon) is a never ending pleasure for
nie even when, as here, the performance is
stodgy. That ecan happen in Germany or
Austria—but so can the brilliant planning that
leads to this enterprising and virtually limit-
less survey of older music in its own terms.

llere, once more, is the fascinating Mozart
piano, the instrument of the 1780's upon which
Mozart played and for which he wrote his
music. This one is real. built in 1780 eleven
years before Mozart died and restored to use-
fulness in the mid-thirties of this century—
the period when it suddenly struck a lot of
poeple that these old instrinments might be
worth listening to. This record is unique in
that four hands do the playing in each of the
works,

Mozart wrote a considerable amount of
piano-four-hands muste, mainly for himself
and various pupils to play together. Among
these works are some of his finest though their
utilitarian function would not have suggested
such a possibility.

Yet, until now, virtnally nobody nlive had
any idea as to the actual sound that might
have come forth when Mozart himself and
his pupil (almost invariably feminine) sat
down on the same piano bench and went to
work. Ilere you have it, at least in the out-
ward, physical aspect, and it is really lovely,
after the first five minutes of adjusting to an
unexpected and more metallic range of tone
color.,

True—the Mozart instrument was techni-
cally in an early stage of piano development.
It was far removed from the later Steinways.
But, as you might expect, Mozart’s own music
sounds really a lot better, more balanced.
sharper and more clear, on this instrument
than on relatively muffled and heavy-bottomed
modern piano. The sound is a cross between a
harpsichord and a piano, more percussive by
far than our piano, more edgy, but with a
surprising range of bright tone colors from
the loud, banging Forte to the almost flute-like
soft tones. A twangy bass, a bright treble, a
clarinet-like middle range, all give lift and
lightness to musie that sounds too often thin-
blooded and precious on our own pianos. Not
on this one.

Unfortunately, as I say, the performance by
these two careful pianists is almost as pedan-
tic as the plano itself is vibrantly alive. They
might as well be sight reading to a metronome,
for all the expression or understanding tbey
show. Phrasing and tone-production are good;
the playing is expert enough. But unimagina-
tive is the best I can say for the general effect.

Vi t Libeck; Nicol Bruhns: Organ
Music. Hans Heintze, Organ of St. Johan-
nis, Lineberg. Archive ARC 3094

Pursuing systematically its coverage of all
the great muslc of the past and in particu-
lar German music, the Archive serles here
produces two of the leaders in what used to be
called, ever so slightingly, the ‘pre-Bach”
school of organ composers in North Germany.
They were far more important in themselves

WWW. ameidcaanadioRhistery.com

than the rerm would suggest, as you'll hear on
this record.

Liibeck, whose name I'd heard and some of
his scant music too, is the least interesting as
presented in this performance, Three pretudes
and fugues and a Partita on a tybical German
chorale tune are sprightly enough, yet some-
how a bit dull in the harmonies, somewhat on
the didactie side. An expert composer in the
then flourishing organ style, but perhaps not
a man of top imagination.

The other one, Bruhns, is a name few of us
will ever have leard and it’s the more gur-
prising to find that this short-lived composer
wis one of the really great dramatie organists
of his time, You’ll notice the difference right
away,

Nice playing on a fine organ, originally in-
stalled in the mid-fifteen-hundreds and pol-
ished off about 1912, It is & mere 400 years old
now and it sounds better than ever thanks to
a valve aid cylinder job and general overhaul
back around 1952,

(If you think “antigue” cars in perfect run-
ning order arc something to get excited about
today, just wait until they get restored at
age 400! It's not surprising that organists and
music listeners get enthused about tlrese in-
struments.)

I’S. Brulins must be a typical North Ger-
man name, Note the similarity to Brahms, who
came from Iamburg, not far from Iruhns'
locality.

None But the Lonely Heart (Jennie Tourel
sings Russian Love Songs). Brooks Smith,
pf. Decca DL 9981

Jennie Tourel, late of Columbia Records, is
one of our great dramatic singers and a na-
tural-born mike artist, She isn't projected here
ax well as she might be, on her first Decca disc.

The trouble—if it is trouble—would seem
to be the mike set-up, which puts the lady in a
somewhat off-mike position and cuts down on
the persuasive powers of her very vocal Rus-
sian. (All the songs are sung in Russian.) It's
a matter of taste and artistic judgment, of
course, and Decea’s recording people may sim-
ply think differently than Columbia’s. Yes,
I know that the Tourel voice is powerful and
not too easy to mike at close range. Still—I
think she'd be much better if she had a more
direct presence here and I'm sure that modern
recording circuits could take it, too.

It just might be that Decca is out of prac-
tice in classical recording technique. The com-
pany has for a long time followed a policy of
classical importing, with only a few sparse
domestic classical recordings to keep the ball
rolling. With most other outfits working year
in and year out like mad, it's reasonable to
suppose that Decca might lose a bit of that
tricky know-how that must go into every re-
cording. of any sort. Just a thought—maybe
Decea just plain wanted it like this.

Erika Koeth Sings Arias of Mozart, Rich-
ard Strauss. Berlin Philharmonic, Schuch-
ter; Matzereth. Capitol-EMI G 7114

So sorry. but I don't quite go along with
the enthusiastic quotes on the record jacket
concerning this lady, who is landed for the
“perfection, intensity and dramatic force that
make her the foremost dramatic soprano on
the continent”——at least, not on this record,
Sure. every soprano is the greatest when the
quotes start rolling, and maybe this one is ter-
rific in the flesh and on the stage. But I find
her an authentic Mozart-Strauss soprano (that
is, she knows the style of singing, she has the
proper tone color and vocal production in the
Germanic manner) but she just doesn’t give
very much. A second-rate singer of the top
rank, if you see what I mean. Next to the
really best, she comes off second-best,

(Watch these columns in future—maybe her
next recording will receive raves from me, all
unwittingly !)

Bach: Mass in B Minor. Chorus, Symphony
of the Bavarian Radio, Llois Marshall,
Hertha Hopper, Peter Pears, Kim Borg,
Hans Braun; cond. Eugen Jochum.

Epic SC 6027

I hadn’t listened to the good old Bach Mass,
eternal favorite of thie amateur choral singer,
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for I don’t know how many years when I hit
this album. (l.ast time, I guess, was the West-
minster album with Scherchen, for which I
wrote liner notes.) I was Kknocked for a loop
by this performance and I'm not entirely sure
how much was old man Bach himself and how
much llerr Fugen Jochum and his very willing
cohorts.

Anyhow, this version is beautifully recorded,
sung and played with utter sineerity and alive-
ness, yet done without more than a very few
eccentricities, of the sort that too many big-
name conductors feel they must perpetuate.
The music just rolls along, and ali of us who
have nctually sung in the Mass will be en-
chanted—so will anybody who has even an
inkling of a taste for the big piece, Fven the
solos are excellent, with one exception (con-
tralto)—and she’s merely so-so.

Note the unexpected appearance of the Brit-
ish tenor, Peter Pears, and the definitely non-
German Lois Marshall, in the internationally
slanted solo group. Kim Borg, in case yon
wondered, is the basso profunde and no rela-
tion to Kim Novak.

Mozart: Requiem, K. 626. Soloists, Choir
of St. Hedwig’s, Berlin Philharmonic,
Kempe. Capitol-EMI G 7113

I'm in the midst of this record as final dead-
line approaches, but must quickly recommend
it even without having reached the end. Any-
thing from the youthful St. Iedwig's Choir
in Berlin is worth your immediate attention
if you love big choral works; these singers do
a splendid job, exciting, disciplined, with
grandeur yet a marvelous leanness of tone
and accuracy of pitch for such a large chorus.
No wobbles, no heaviness. You'll find them in
other works, too, notably the Brahms Requiem
(twice).

The only immediate rival to this splendid
recording that comes to mind is the recent
version with Ieccham (Columbia ML 5160),
a very liritish version, as this is characteristi-
eally and energetically Derlinese. (There are,
to be sure, nimerous other versions available
—1 can’t keep them all in my somewhat porous
mind.) The Beecham, though, is more a virtu-
0s0 job, better in the solo voices, a bit stunty
in a striking and legitimate way ; this one is
all meat and drink, the essence of the big
piece, aiive but uneccentrie, in spite of s0-s0
soloists. Most Mozart lovers will enjoy it on
this score, nnd so will many a newcomer to
this astonishing music from Mozart’s deathbed.

Biggest mystery in art—the piece wix com-
pleted by a pupil, Silssmeyer, a couscientious
nobody who, somehow, absorbed Mozart's in-
fluence and personality to an almost hypnotic
extent and was able after Mozart's death not
only to round out unfinished sections of the
manuscript but actually to compose additional
numbers that simply cannot be told from the
genuine Mozart, even by those who worship
Mozart as the greatest creative genius in niod-
ern musical history. A strange thing.

Dowland: Ayres for Four Voices, Vol. 1.
Marenzio, Monteverdi: Madrigals on
Texts from “ll Pastor Fido.” The Golden
Age Singers.

Westminster XWN 18711, 18712

Curiosity led me to these two Westminster
reissues, since I had enthused over one of
them in the original 1955 release (Aumio, Feb.
1956) but had missed the other. The new ver-
sions are simply re-packagings, out of the old
and too-fancy-sealed WX scries into the lower-
priced XWN category, with new and attractive
covers, the same notes, a newly quiet pressing
(from the same disc masters as before). This
Westminster reissne policy, combining repack-
aging with frequent re-cutting, or re-shuffling
of musical combinations into various alterna-
tive formats, is all to the good for most record
buyers. Only complaint: I get mixed up be-
tween the new and the old since the company
isn't telling us which are reissues and which
brand new recordings. Doesn’t really matter,
does it?

The Golden Age group is perhaps the best
madrigal singing group now on records, weltl
ahead of any other T can think of—far ahead
of our American counterparts. They make the
clearest harmony, they speak the best and
most natural (British) diction, they make the
most of phrasing and rhythm.
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The first dise is all-Dowland, the music not
actually madrigals but simply the four-part
settings of Deowland’s sweet, ear-catching
songs ; they also occur in solo-style form with
instrumental accompaniment, originally done
mostly on the lute, the then equivalent of our
guitar., If you recognize ‘‘Come, come again,
sweet love doth now invite,” the first item on
thiis record, youw'll know the style of the music.
An occasional lute joins in here for variety—
it would have been better to sing every third
or fourth picce as a solo with the same lute.

The other (ise presents Italian
on a group of then-popular texts, one setting
by the earlier master, Marenzio, another by
the later genius. Monteverdi. Utterly different
trentment aid the printed commentary here
will help you study the very interesting com-
parison, word for word, as the two composers
get down ta business on the same texts,

3. SPECIALTIES

Schubert: Piano Trio #2 in E Flat, Op.
100. The Immaculate Heart Trio.
Capitol P 8442

I love Schubert—but, frankly, I got hold of
this one for curiosity, as many a record buyer
will do; I wanted to hear what three nuns
woutlld do with a lot of red-blooded Schubert.

They do fine—or at least two of the three do
fine. The sisters are actual sisters. as well as
being nuns with those nlce masculine names
they take on—they are Sisters Mark, Anthony
and Dwenis. Anthony is the youngest and an
excellent cellist, who played in symphony or-
chestra and movie work before she joined up;
all of the three are highly trained musicians
and music teachers. The pianist, Sister Mark,
is imaginative and powerful as well as top-
noteh  on her technigue, as any Schbert
pianist must be. Only the viotin, Xister Denis,
seems to nie to be a follower rather than a
1cader ; she just plays. You can’t do that with
Schubert, and so the trio is stightly weak in
the upper department, which is n shame con-
sidering how nicely it plays as a group and
how well Schubert is served by the other two.

Norwegian Songs by Arne Dérumsgaard.
Kirsten Flagstad; Gerald Moore, pf.
Angel 35573

These classie. traditionat “lieder,” sung
by the redoubtable Flagstad and played by
a very great accompanist, Gerald Moorve, sound
as though perhaps they were composed during
the middle years of the last century, or just
possibly at the end. by a conservative mu-
sician. Aectually, their author is a youngish
man (well, he’s younger than I aw) fromn
Norway, resident in Paris, with whom I spent
an interesting evening a couple of years ago.
He told me at that time that the great Flag-
stad often sang his music.

What is odd here, you see, is that 4 man can
compose expertly in a style that is more or less
of a long-past era. Not exactly—chances are
that a publisher of 1850 would find some
mildly revolutionary bits of harmony here
and there according to 1850 thinking. But the
music is not only un-modern in the usual sense
of key and dissonance—it is of a type that no
longer really exists, the art songs of Schubert.
Schumann, Wolf, Brahms and the like.

And yet Dirumsgaard is good, and Flagstad
is right. 1lis music is expertly made, expres-
sive, versatile: above all, it is highly musiecal!
But it’s old fashioned beyond belief.

The explanation is simple, I'd say. After
all, we today have the odd habit of listening
mainly to music of earlier tinies—to the point
where its language is the musical sound we
know best, It’s not surprising. then, that those
of us who come to the point of *‘speaking”
musie, composing it, sometimes speak in the
very terms we have come to know, the general
sound of much earller music. Some of us (my-
self inchided) do not find it possible to say any-
thing worth saying in that earlier language—
it seems wrong, pointless, as though a writer
of plays could write only in Shakespearian-
style language.

Others, Dorumsgaard included, are not both-
ered by these thoughts and are able to turn
out music by the ream—and have It played,
sold, appreciated. Why not?

WWW. atmeisaanadioRistery.com

madrigals ~

Virtuoso Guitar. Rey de la Torre.
Epic LC 3479

No flamenco here—tlhis is classical guitar,
and only a couple of items have a Npanish
cast to their sound. Side 1 is n sonata by
one Giuliani, from Vienna out of Italy, in a
simple 18thi century style that is most like
the little piano Sonatinas of Beethaven, noth-
ing muech, but interesting as an example of
what the guitar could and can do. The other
record side ranges from Villa Lobos to a
trennilo chestnut of virtuosity by Tarrega—
every guitarist plays that one.

For my ear, the only stuff that has juice in
it on this classical disc is thie de Malla, com-
prising two items. Thank the Lord for him;
he puts guts into Xpanish musie.

Paul Ulanowsky Accompanies You in
Lieder Favorites. (Schumann, Schubert,
Brahms). Boston B-502 (10”)

This is an oldish item but I managed to
miss it on its first appearance and it’s still in
the catalogne. An interesting do-it-yourself
dise, with one of the two or three finest ac-
companists for the German lied now alive,
playing the piane parts as though Lotte
Lelhmann or Irmgard Recefried or Suzanne
inco were singing the songs—he has been
their partner at the piano on many an occa-
sion.

It is astonishing how firmly these piano
parts—without the song—stand up by them-
selves as interesting usic when played by
a master such as Ulanowsky. Fvery musie ap-
preciation teacher explains that the German
lied, like the sonata for violin and piano, is
an equal partnership between solo and ‘‘ac-
companiment,” the piano perhaps ever more
important than the solo itself. Ifere you have
the direet evidenee, Also, it's interesting to
note (at least tor those who think mnsic is a
mathematical affair) how irregular in terms
of literal time values a good accompianiment
can be. The notes technically may be of equal
value, but nobody—nobody who has any musie
in him—plays them that way. Not Ulinowsky,
anyhow, and he should Know,

Companion to TV (from the original Sound
Track of the Urban-Eclipse Silent Film,
The Fatal Love).

Bu naB #5 (12" LP, all speeds.)

(Well, what more do you expect me to say?
You can find ont from Orville K. Snav & As-
socintes, 111 N, Jefferson, Mason City, lowa,
It’s your risk.)

Folk Dances from Erin. The Dublin Quin-
tet. Westminster WF 12011

This is definitely folk dance for dancing.
say so for the best of reasons; as a listening
dise, it is enough to ddrive you erazy with
monotony, and that is precisely as it should be,

Some people think that dance music of the
kind that repeats over and over, like a Vir-
ginin Reel, should be tricked up so that on
enach repeat there is a difference of some sort
—change the instrumeut. jump to a different
key, add fancy variations. Yes, if for passive
Hstening, avmchair style,

But not for daneing! The essence of a good
Euglish or Irish folk dance and of many an-
other tao (including plenty of square dance
music) is that the unsie repeats, but the dance
itself changes. The variety awd interest Is In
the dancing—uew figures eacht time around, or
new people dancing the same figures, alt
against g constant and steady wusical back-
drop.

Ko—this music stavts and just goes on and
on, each item lasting four or five minutes
without a break, repeating the sawme music
over and over. Authentice, proper, perfect for
dancing. Or, for that wmatter, for background
music to any old activity just so tong as 1t
has its own interest and variety, even to
sweeping the floor or sawing wood and ham-
mering nails or paying bills, But for good-
ness' sake, don’t just sit and stare fixedty at
your loudspeaker while this plays.

AUDIO e NOVEMBER, 1958


www.americanradiohistory.com

for your home...

Assuming you know that quality high hdelity
components are essential for any worthwhile
stereophonic sound system—and assuming that
you don’t want to pay a staggering price for vour
system —

Betore you buy stereo—compare—the quality
and the price of ALtec Lansine high fidelity

STEREO

BY ALTEC

0 0

The Finest—
yet so inexpensive

phonic installations than all other makes
combined.

This professional quality is built into every
Artec high fidelity component. The same efhi-
cient technique used to manufacture ALTEC's
massive professional stereo systems is used in
producing home high fidelity components. This

components.

i

i

AUDIO e

ALtec is used for more professional stereo-

344A QUARTET AMPLIFIER

412B BIFLEX SPEAKER

ALTEC 4128 Biflex® Speaker -this
popular 12” single cone high fidelity
speaker is one of three famous
Biflexes--an exclusive ALTEC design.
The ALTEC Biflex is perhaps the only
true high fidelity single voice-coll
speaker made. Guaranteed frequency
range is 40-15,000 cps - Only $54.00

ALTEC 305A AM tuner— s perfeci
with the 307 for AM-FM stereo. Fea
tures extremely sharp skirt attenua
tion providing the greatest usable
band width for maximum fidelity.

Only $99.00

NOVEMBER, 1958

means lower prices for Avtec than for other
makes of comparable quality

Here's One
Example of
ALTEC Quality
at Low Cost:

o

S40 MASTER STEREO CONTROL

) N 344A QUARTET AMPLIFIER
This ALTEC system provides 40 watts (80 peak) of

power for stereo or 20 watts (40 peak) for cach chan
nel. For monaural vou can buv the 307 or 305, the 344,
and the 412, and add 1o it later for stereo. No matter
when vou buy Arree, vou always get the same uni
form quality components— precision built, matched
and balanced for true excitement in listening.

4128 BIFLEX SPEAKER

ALTEC 3444 Quartet Amplifier--ver-
satility, clean power, functional
design, and low price describe the
masterful ALTEC Quartet. For stereo
you have all of these features for
each channel with the Quartet: 20-
22,000 cps, 20 watts (40 peak); 138
db gain; 32 db bass tone control
range; 35 db treble tone control
range; six inputs-—V.R. phono, tape
deck, microphone, radlo tuner, tape
machine, high level phono; four inde-
pendent volume controls; 4 position
contour control: three position inde-
pendent rumble and scratch filters;

ALTEC S40 Master Stereo Control
provides master channel control for
two 344A Quartet amplifiers. If you
already own an ALTEC Quartet, you
can use the S40 for stereo conver-
sion any time - Only $12.00

ALTEC 4128 Biflex® Speaker--this
popular 12” single cone high fidelity
speaker is one of three famous
Biflexes—an exclusive ALTEC design.
The ALTEC Biflex is perhaps the only
true high fidelity single voice-coil
speaker made. Guaranteed frequency
range is 40-15,000 cps « Only $54.00

When you hear ALTEC, you know it's the finest.

tape recording output « Only $111.00 (Walnut, blonde or mahogany hardwood cabinet for 307, 305A or 344A--$19.95)

'I' :

LANSING CORPORATION

o/

WWW. ameidscaanadioRhistery.com

Write for free catalogue and loudspeaker gy e
enclosure information booklet:

ALTEC LANSING CORPORATION, Dept. 11A-A

1515 S. Manchester Avenue, Anaheim, Calif.
161 Sixth Avenue, New York 13, N.Y.

12-33B
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CHARLES A. ROBERTSON*

STEREO

Matty Matlock: The Dixielond Story
Warner Bros. BS1202
Warner Bros. BS1209

When a record company acquired a motion
picture studio with some of its profits a
couple of years ago. other film firms looked
at their pocketbooks and hegan casting eyes
at that corner of the entertainment industry.
First to take a step was Daramount, and the
advent of stereo provided a good opening for
Warner Bros. and I'nited Artists to enter
the fold. Both have their sights set on the
popular market, but may fire a few divergent
volleys. United Artists taped part of the
Great South Bay Jnzz Festival in stereo, and
the staff at Warner Bros, now inclundes
George Avakian. producer of many estimable
jazz dates at Columbia, and mere recently
at World-Pacifie,

Among the first releases on the
Bros. label, all lssued shuultaneousiy in
stereo and monophonic versions, is a  sump-
tuous two-dise eolleetion of twenty-three Dix-
ielnnd tunes. They range from uvumbers in.
troduced by the Original Dixieland Band to
South Rampart St. Parade, and Joe Sullivau’s
Little Rock Getaway. The chief anthologist
is Matty Matlock, who chooses to bhack his
liquid clarinet with pianist Stan Wrightsman ;
Nick Fatool, drums: George Van Eps, guitar;
Morty Corb, bass: John Rest and Shorty
Sherock, trumpets: and trombonists  Moe
Schneider and Abe Lincoln.

Eddie Miller, another standhy of the old
Bob Croshy organization, appears on bari-
tone sax and is largely responsible for the
unique sound. In stereo, he is on the right to
balance the clarinet on the left, with the
drums nleely centered. I’laying in a relaxed
adaptation of the Crosby style. the group has
enough power to duplicate the big band and
the soloists to recreate the smaller Bobcat
unit. Producer Lou Ruseh and the engineers
concentrate on the music and there are no
distracting effects.

The efforts of film Btudio engineers, up to
now, were recognized on records mainly by
way of various sound tracks. With stereo in
the home, their long experience will he used
more widely. As \Warner Bros, uses its own
studios on the West Coast, perhaps the first
examples of their techniques are the ear-
filling array of Sousa marches played by the
\Warner Bros. Mllitary Band. The sound is
big and bright, with all the immediacy of a
newsreel. It is high-decibel stereo, especlally
when a male chorus enters on Field Artillery
March, spread over a considerable area by a
glockenspiel and a complement of drums.
Henry Mancini conducts a dozen of Sousa’s
best, includlng the seldom-heard National
Fencible, Invincible Eagle, and Ifands Across
the Sea.

Sousa In Stereo

Warner

Great Song Hits Of The Glenn Miller Or-
chestra Grand Award GA207 SD

At the head of the list of the ten albums

* 782 The Parkway, Mamaroneck, N. Y.
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in Grand Awnrd's first stereo release is this
recreation of a dozen hits from the legacy
of Glenn Miller. Bighteen men fill the chairs
in the All Star Alumni Orchestra, with the
burdens of leader falling lightly on the
shoulders of Robhy Byrne, a ringer from the
Dorsey Bros. school. e sticks to his trom-
bone, keeping a relaxed eye on the proceed-

ings, and the bhand responds in kind, The
original  arrangewments  are  followed.  but
Messrs,  Beneke,  Klink  Abato,  MeMickle,

Hackett. 1Tucko, and Al Mastren seem able to
play frem memory. 1t is the sort of perform-
anee rarely heard in a studio or elsewhere,

Lou Siein is hack for the pinno choruses on
Ntring of Pearla, Moonlight Scerenade. and
Rhaprody In  Blae., Carmen  Mastren. on
guitar, makes one of his few juzz appearances
to rejoin bassist Trigger Alpert and drummer
Maurice D'urtill. They are  strongly pro-
pulsive aud this is hardly an item for back-
ground listening. 1t ealls for n big room
and daneing feet, Engineer Rob Fine succeeds
in obtaining a high level, matched on few
meonophonie records, by close miking. Tt will
make small paekaged systems sound twice as
big, and is accomplished with ne loss in play-
ing time, Most 1d Award sides run well in
excess of twenty minutes, Flexible controls
on larger systems should be able to work it
into shape without saecriticing too much bril-
liance. and the soloists are well-centered be-
tw the sections.

“Hawaiian 1llits (GA208 SD),” finds Paul
Whiteman balanecing the tnll sweep of his
string section  against & romantic  ishind
guitar. The sougs are arranged to meet Broaed-
way standards, but Whiteman knows them
all, from My Little Grass Shaek to Drifting
and Dreaming, having played them for severat
daneing generations.

One of the most entertnining uses of the
stereo effect is  demonstrated by Knnekles
O Toole playing “Honky Tonk Piano
(GA204 SD). The interplay of piano. banjo
and druins ean be realized ounly in stereo, 1t
should he heard regardless of your feelings
about this kind of piane, as it glves a rough
idea of how a string trio will sound in stereo
a year or go fron now. When that time eomnes,
you will be glad O'Toole was around to help
pave the way, If yon like an uninhibited
pianist, a sterling banjoist, and a drummer
who can initiate a soft-shoe dancer, then
look no further. Next try his “Ragtime Piano
Hits (GA208 SD)".

Collette & Counce: Jozz On The Bounce
Bel Canto SR1004

In addition to its stereo demonstration
record. Bel Canto makes its entry into the
field of sterco discs with a series of five in-
troductory albums. They were prepared for
tape release and the economics of their
transfer would seem to work out to average
the playing tlme of two tapes for about two
dollars less than the price of one. The Bingle
item directed primarily to a jazz audience
combines two West Coast sessions. Curtis
Counce, a superior bassist, heads a quintet
which shows its Parkerish inclinations and
aptitudes on Chasing the Bird, Move, and
Head Gear. Leisurely switching from flute to
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clarinet and saxes, Buddy Collette plays Bass
Rovk, Soft Touck, and The Monster. llis
quintet hoasts an excellent guitarist, possibly
Barney Kessel,

Collette contributes also to a mood album
“Aloha To Jazz (SR1002).” paying a South
Sea Istand visit of nearly nine minutes on
Rlue Sands, a rewarding excursion for his
drummmer. Another original, the uptempo
ft's You, speeds them on their journey. The
crash of surf surrounds a more conventional

Iawaiian voeal group, The Polynesians, in
a sheaf of hulas and the gently nostalgie
Bepond the Recf.

“Reer Barrel Dolka Time (8R1003),” is

paced to resounding tuba as Razzbherry Rey-
nolds unfurts ten Hvely polkas, including the
inevitable round indicated in the title. A
sloekenspiel enlivens Rillboard March and if
this band fails to arouse your enthnsinsm for
houncing tempos, then nothing will, Anyway,
try holding your beer in front of that tuba.
It may blow off the foam,

“Listening To Larry (SR1005)” s best
charaeterized by the faet that Larry Fotine
spent two years arranging for Lawernce
Welk, e leads an orchestra  of thirteen
picces on o dozen tunes, dedicated to shufile
rhythm, a smooth sound and all eminently
danceable. Bye Bue Blueg, At Sundown, and
Nlcepy Time Gal are on the list.

“Resort  Favorites  (SR1006),”  presents
Harry Marshand conducting an orchestra in
a typical society dance medley. Twenty-three
numbers are outlined in short order and tlow
suavely along to untlagging tempos,

Under the snpervision of Ted Kloba, the
sonnd is uniformly good. The pressings on
transparent plastic are excellent, hut the
liner notes are vagne and nninformative. Re-
corded tapes are packaged frequently with-
out vital statistics concerning personnel and
content. It is hardly wise to continue the
practice when np against greater competition,

Marty Grosz: Hooroy For Bix!
Riverside RLP1109

A group of midwestern musicians, ns-
sembled briefly nnder the Honoris Causa lazz
Band banner in honor of Bix Ricderbecke,
plays n dozen tunes recorded by the cornetist
at various stages of his eventful career. The
guiding spirit is the guitarlst Marty Grosz,
whose father is the artist George Grosz.
With Carl lalen, of Gin Bottle Seven fame,
lie wrote settings for small hand of several
numbers remembered only in the heavy ar-
rangements used by Paul Whiteman nnd Jenn
tioldkette. The Rixian horn may be stilled,
but there is no little gratification in listening
to Lonecly Meludy, Changes, Clementine, and
l.sve Neat for more than the cornet chorus.

Halen is joined on My Pct and ficcause My
Raby by the sccond cornet of Turk Santos,
who turns to guitar for a touching solo on
oh, Miss Hannah. Tut Soper pliys a healthy
piano, 1larry Budd is on tromhone, and two
vocals hy Grosz cause no pain. The stereo
effect is enhanced by two clarinetists alter-
nating on saxes. Bob Skiver, of Russell-Tesch-
uraker Nneage, switches to tenor, while Frank
Chace hews a New Orleans line and doubles
on  bharitone, Stereo sepuration keeps the
rhythm from sounding bunched or chunky.
The recordlng was made last December at
Yeltow Springs, Ohio, by Dave Jones, formerly
engineer for his Empirieal lahel, and in-
dieates that the musictans of the region still
have him as a mentor,

Ken Davern: In The Glorylond
Elektra 201-X

Headed by the youthful Ken Davern., a
1wenty-three-year-old disciple of the veteran
New Orleans clarinetist George Lewis, this
gathering comprises to all intents and pure-
poses a reunion of the Red Onjon Jazz Band.
One of the few revivalist groups based in
Manhattan, it was led by Bob Thompson who
resumes his seat as drummer, a post he fills
in addition to teaching psychology at Colum-
bia University. Bassist Arnold 1lyman teaches
school in Philadelphia, and tromhonist Steve
Knight 1s another psychologist. Frank Lald-
lnw plays cornet and Carl Lunsford, a gradu-
ate of Gene Mayl's band and the musical
“The Boy Friend,” is on banjo.

Well-versed in the traditions of Streets
Of The City, Just A Closer Walk With Thee,
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and Precious Lord, they are to he commended
for the sincerity of their approach, More
frequent reunions should dispel a certain
stiffness in the non-secular numbers, 1t is
the one jazz item In Elektra’s initial stereo
release not available previously in monophonic
form. ’I'he engineering by Dave Illancock
brings the sound inte sharp focus and the
mastering is credited to Rudy Van Gelder.

Duke Ellington: Block, Brown ond Beige
Columbia C58015

Fifteen years have passed since this compo-
sition was hurriedly finished for a Carnegie
11lall concert, and it is8 still not completely
recorded, One consolation in the delay is
that Mahalia Jackson consented at long last
to sing with a jazz orchestra. Another is the
timing of its release to coincide with the in-
troduction of the stereo dise. For it was
Ellington who pioneered many of the fea-
tures, now rontine with big bands, beat heard
in stereo. 1llis men developed the ceall-and-
answer of mited horus to a fine art, and the
tonal strength of Tlarry Carney’s haritone
sax was added more than thirty years ago.
Finally, it comes at a time when his or-
ganization is undergoing one of its periodic
upsurges of ereative activity whieh may be
reflected in critical and popular aecclaim a
year or so from now.

The first section., Work Song, begins to a
foreboding beat on Sam Woodyard's drums
hefore a vigorons statement by full orchesira
expresses the curiosity of a people set down
in a strange land, explored by llarry Carney,
Shorty RBaker and Quentin Jackson in their
golos. Come Sunday is introduced Instru-
mentally, and then the two themes are set
forth together by the stimulating horns of
Cat Anderson and Eritt Woodman against
the entire voice of the band. TLike the best
of Duke's work, his wriring for Miss Jackson
is o new experience in music. She gings with
religious intensity and deep insight, humming
a tender final chorns,

In the main., her accompaniment is piano,
bowed bass and Ray Nanee's violin, and the
sudden shift frem full band presents the
engineers with a knotty problemn. Columbla
seems to bring its *bluck box” into play te
solve it, and in stereo her veoice appears to
move forward from the left ut the helght of
a phrase to the center and recede on the
right. Recorded in Haollywood. the monophonic
version {8 most successful, but stereo holds
more interest and plays back well on a single
channel. A violin interlude restates the
theme before Miss Jackson concludes by
singing the Thwenty-third Psalm,

MONOPHONIC

Big Bill Broonzy: The Blues
EmArcy MG36137
Jesse Fuller Good Time Jazz L12031

Big Bill put his life into his songs, the
stmple everyday joys and trials of existence.

and now he is gone. Ilis death coinclded
closely with the release of this collection,
dating from 1951. 1t was recorded when

hig blues were losing favor in this country,
though gaining respect In Europe, and dis-
appeared into the vaults. Unlike his two
volumes for IFolkways which allow him the
leeway of an LI, these dozen tracks average
three minntes each and are representative of
most sides made during his thirty-odd years
of visiting studios. lle was a master of the
art of tailoring his stories and building a
climax to fit this time limit. On eight country-
styled numbers, his guitar is reintorced only
by a bass player or pianist, In the company
of a palr of primitive saxophones, drmms and
the strong blues pianist Bob Call, he sings
Southbound Train, Learin' Day, You Changed,
and Twnerrow. llere his style ix abont as
urbanized as it ever became.

Big Bill is quoted in the notes as de-
claring, “Maybe the blues'tl die someday.
But 'l have to die first.”” He would have 1e-
ceived heartening reassurance of their vitali
from the ftirst recorded appearance of 62-
year-old Jesse Fuller, folk artist extraordinary
now residing in Oakland, California. A singer,
composer and twelve-string guitar pluyer,
is also somewhat of a4 one-man band. utilizinyg
instruments of his own devising. 1le welded
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his set of foot eymbals, fitted his kazoo and
harmonica to a harness, and invented the
fotdella, an ingenious substitute for a
stringed bass. In addition, he ls likely to
hum a trombone solo, on I'm Going To Meet
My Loving Mother, or vocalize a drum break,
on Tiger Rag, nnd his rhythmic pulse is un-
flagging on the difficult Fingerbuster, His
treatment of traditional material is hlghly
original, but the stamp of authentleity is on
these and his own compositions, These in-
clude a prison song, 99 Yecars, and Memphis
Rougie.

Although Jesse and Big Bill never met,
Leadbelly once paid thé former a visit and
he is well equipped to sing their blues. When
producers of television jazz shows get around
to investigating the origins of their subject,
they can do no better than search out Fuller
at his workaday task of operating a Jjack-
hammer in the Bay Area. Meanwhile, the
hhues will live by courtesy of a few perceptive
record companies.

The Banjo Kings, Vol. 2
Good Time Jazz L12029
Red Nichols: In Love With Red
Capitol 7999

The jazz of the 20's was not alwy
and tried to avoid the razz-ma-tazz fentured
on some present-day commercintized recre-
ations of the era. Few are more aware of the
fact than the musicians who gravitated to
the relative security of the llollywood studios.
Nince 1931, a Los Angeles group known as
The DBanjo Kings has demonstrated the
startling possibilities of one of our few native
instruments, bick Roberts and fellow mon-
arch, Red Roundtree, may yet save it from
hecoming extinet. Six selections are reclaimed
from a 10-inch LI', and eight ftems recorded
last yvear extend it to standard size. On these
last, Vito Mumolo adds the voice of his tenor
banjo and the pianist is Stan Wrightsman,
with Country Washhourne or Ray Leather-
wood on bass, and Nick Fatool on drums.
Their expression of the sentiments of Sehool
Daya, The Band Played On, and | Want a Girl
are skilled and pleasantly tuneful,

Almost ns much an Ameriean institution as
the hanjo, Red Nichols alms his latest effort
at the popular market, perhaps in prepara-
tinn for the motlon pieture of his life story,
and augments his Five I'ennies with a chorus
and a dozen strings, lle plays his signature,
Wail of the Winds, and John Scott Trotter's
theme for the George Gobel show. Joe Rush-
ton’s bass saxophone enlivens Manhattan Rag.
The arrangements by IHeinie Beau and Bobby
Hammack, who provides a framework for the
leader's trumpet on Bugler's Lament, keep the
strings under control and the music 18 Hght
and made for daneing.

8 raucous

Basie Plays Hefti Roulette R52011
K. C. In The 30’s Capitol T1057

sxeept for the absence of Kddie Davis, the
secomd Basie album under his new recording
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alliance is almost a sequel to the first. As
before, Neal llefti furnishes tasty vignettes
to highlight n soloist or particular set of
instruments against the rleh ensemhle sound
of the band. Frank Wess draws a major as-
signment and his flute dances tightly through
Cute, Scoot, and Late Date, each a fetching
exercise as concise as its title, The trom-
bonists are led by Al Grey on two numbers,
and the tenor saxes are featured in a chase
eptsode by RBilly Mitchell and Frank Ioster
ou Count Down. Trumpeter Snookic Young
tenderty explores the slow, balladie Pensive
Mirs, and crackling riff tunes spot Joe New-
man on 8loo Feot, and Thad Jones on Pony
Tail.

The Count restricts his pianoe to his usual
canny phrases and prefatory bits, There is,
in faet, considerably more Ilefti than Rasie
in this collection, The band is currently in an
orderly state of flux, gradually changing its
style and widening its scope. 1t seems wdd to
tind 1lefti, who wrote his best arrangements
while simulating the sparkling heads created
by early Basieites, drawing it closer to Broad-
way and the more conventional swing settings,
Ile is more likely to go back to the Jeepers
Creepers tigure of A Little Tempo, Pleasc,
than the blues. Where a resolute rhythmic
pulse once drove the band, it is now an-
chored to sleek, carefutly-played riff patterns.
That they succeed so well is a tribute to
1efti's  ingenuity, Sonny 1'ayne's exeiting
drumming, amd the brilliant section work,
Any of the earthy qualities which once dis-
tinguished the band comes from individual
goloists at this point, The recording is clear
and embraces the group's dynamic force al-
most as fully as its predecessor,

For those persons desiring to reeall the
origins of the band in the Kaasas City of the
1930’s, Capitol restores a dozen sides from
the perind. Jay McShann plays Moten Swing,
and Bus Moten presents /'8 8o Hard to Laugh
or Smile, the lovely theme he wrote with his
brother, Jmlia lee sings four numbers and
Joshua Johnson delivers his haunting Days.
Also heard are Tommy Douglass, Jessie Price,
Crown 1'rinee Waterford. and Charlotte Man-
ficld. The only track suffering overly from the
age of the recording ls by Walter Brown,
accompanied on tenor sax by Ben Webster.
John Cameron Swayze, a reporter in the city
at the time, delves into his memorics on the
liner and traces the careers of some of the
artists. A valuable album for Hefti, or any-
one else.

Andre Previn & His Pals: Gigi
Contemporary C3548

reading of a
and cohorts

The fourth modern jazz
musieal show by Andre Previn
differs from 1ty predecessors in that the
planist was involved with the Lerner and
Loewe score from its inception. As musieal
director of the film, he was respounsible for a
number of arrangements, adapted background
music, and conducted the studio orchestra.
Such familinrity, in this case, breeds a cer-
tain inslght and onty the hallnds remain close
to the original. Gigi is revealed in the dimty-
veiled hues of a Marie Laurencitn painting,
and I Remember It Well is colored in the im-
pressionistic hues of the periad.

Some of the hest moments come from the
expansion of transitory themes into sus-
tained compositions. 4 Towjours, a back-
ground piece, hecomes an exhilirating vehlele
for bassist Red Mitehelll Previn preempts
Aunt Alicia's March for himself, improvis-
ing thirteen challenging blues choruses to
make it a highpoint of the sesxion. 1lis classi-
cal training enables him to play the sweetest
dissonances this side of Stravinsky, Shelly
Muanne's brushwork moves The Parisians to
a Basie rhythm, and Thank Hearven for Little
¢iirla 1s swung lightly. Like the other shows
in this series, the trio’s treatment is necded
to realize the possibilities of the score and
the superb recording makes the experience
a pleasure.

Introducing Freddie
Gombrell World Pacific PJ1242

A youthful San Francisco planist, blind
because of an auto accident four years ago,
enjoys a debut on reeords as a protege of
'hico lamilton and proves a sheltering wing
will not be needed much longer. On hearing

Chico Hamilton:
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Fred Gambrell in a club two years ago, the
drummer felt the urge to play behind him
and returns to a trio format to assure an
accomplished showcase for a fresh and lin-
aginative talent. His rhythmic skiil and
subtle tonal coloration help put new finery
on Lullaby of the Lcaves, These Fonlizh
Things, and You're the Cream In My Cofee,

Gambrell omits needless filigree and is hest
in his blues originals, lle confesses to an

admiration for other planists from Albert
Ammons to Oscar DPeterson, but any overt
influrnces seem thoroughly absorbed and

channeled into a resourceful voice of his own.
He belleves in using both hands to full effect
and the piano sound is recorded in excellent
balance. Bassist Ben Tucker, somewhat of a
find in his own right, contributes Devil's
Demise.

Jonah Jones: Jumpin’ With Jonah
Capitol T1039
The Fabulous Sidney Bechet
Blue Note BLP1207

This s the third release in a series which
placed Jonah Jones’' name on the hestseller
lists in competition with sundry popular
artists. There It is likely to remaln, as a
large portion of the general public recognizes
in the muted tones of his trumpet an ir-
resistible invitation to revisit u familiar tune,
Shaped by an assortment of seven mntes, n
multitude of shadings pour from hls horn
and make his style more vocal than that of
most singers now in the limelight. 1lis varia-
ations never stray far from the melodie line
and are charged with a joyous emotion. The
curious shuffle rhythm he llkes to use on most
numbers is lightened considerably thiz time
by Hank Jones, his guest pianist. The quali-
ties of a youthful Louis Armsirong charac-
terize his singing on Baby, Won't You IPlcaze
Come Home, It’s A Good Day, and A Kiss To
Build A Dream On.

Some members of his new andience may
want to hear how he sounded, before graz-
ing in such green pastures, in a sextet fronted
by Sidney Bechet, the elder statesman of the
soprano sax. In this restoration of a 1953
recording, Jones plays Rose of The Rio
Grande, Sweet Georgia Brown, AU of Me, and
Ding-Dong Daddy. Sidney Del'aris, another
master of the mute, replaces him on the re-
verse side and Jimmy Archey is trombonist
on both.

Jean Thielmans: Man Bites Harmonia!
Riverside RLP12-257
Dorothy Ashby: Hip Harp Prestige 7140
Buddy Collette: Swinging Shepherds
EmArcy MG36133

Rather than mood jazz, an unfortunate
term which might be imiplied by the odd in-
strumentations, these albums are maore prop-
erly cntegorized as jazz to fit a1 mood, Even
though he sublimates his baritone sax to
underline the harmonica, the presence of
Pepper Adams hardly suggests a setting for
casual listening. Together, their sprightly
interplay demands a perfod of undivided at-
tentlon and you will save this record for
Just those moments,

Best known as guitarist In the George
Shearing Quintet, Theilmans plays that in-
strument on Imagination, 18th Century Ball-
room, and doubles on Soul Station, a fune-
tional blues originnl. On harmonica, he ranges
through trumpet styles from Strutting with
Some Barbecwe to Don’t Blame Me. The un-
usual blend fails to faze the rhythm section
of Wilbur Ware, Kenny Drew, and Art Tay-
lor, or the engineer, Jack Higgins,

Dorothy Ashby, a young harpist from
Wayne University, hag led her own trio dur-
ing the past three years. In her record debut,
she is aided immeasurably by Frank Woess,
whose multipte skills grace the Basie band.
His flute ndds epice to Dancing in the Dark,
Charmaine, and There’s a Small flotel. lle
might have advised her that interpolated
quotes, however attractive in & club, wear
thin after repeated hearings. But more ex-
perienced artists forget this, and the harpist
supplies two rewarding blues, using a singular
guitar-like effect. Herman Wright, her regu-
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lar bassist, and Art Taylor complete the
quartet.
Buddy Collette, apparently not satisfied

with a single fiutist as teammate, assembles a
quartet of Bud Shank, I'aul Horn and Harry
Klee, plus rhythm. to play a variety of flutes
and a piccole or two. They work ont on a
number of originals, Pete Rugola’s Machito.
and two improvisations done on the spur of
the moment. 1t will take yon conxiderably
tonger to sort out the soloists,

Harry James: The New James
Capitol T1037
Terry Gibbs: Plays The Duke
EmArcy MG36128

‘T'wo tributes to jazz personabities are signi-
tiedd on these albhums, the one openly stated.
and the other implicit in the light tread of
the new James organization. 1t declares an
alleginnee to the prineiples of pulsing rhythm
and warm ensemble attack laid down by
Count RBasxie. The bravara James trimnpet
style js subdued into lean, muted solos that
prepare thoughtfully for virile flights by
Wittie Smith on alto sax and Sam Firmature
on tenor sax, The tried backgrounds of his
former routine are replaced by a complete
new hook from the pens of Ernie Wilkins,
Jim Hill, Bill Holhnan and Neal Hefti. Drum-
mer Jackie Mills and guitarist Dennis Budi-
mir give a flrm thrust to the tempos, guiding
them away from the stolidity whleh hardens
the arteriex of so many bands. This one
swings all the way.

Terry Gibbs and Pete Jolly unite to express
a few personal ideas on ten themes familinr
to all Ellington fans. In addition to vibra-
harp and xylophone, Gibhs Dplays marimba
for the first time on records, The deeper
sound of its rich, wood tone blends nicely
with Jolly's accordion and offers a pleasant
contrast to his tleet vibes, With bassist Leroy
Vinnegar feeding the soloists, they move with
A compaet assurance that comes from n
thorough knowledge of their subject and each
other, Gary Frommer, on drums, completes
the quartet,

The Four Freshmen In Person
Capitol T1008
Sarah Vaughan: At The London House
Mercury MG20383

A college awdience seemB8 to pnt perform-
ers at case and some of the most succeessful
on-the-spot  recordings come  from  campus
auditoriums. The Four Freshmen are in their
clement on stage at Compton Junior College
and enjoy a reiaxed onting in the company
of the assembled students of the California
institution. A\ pair of microphones set up for
stereo {8 the only confining force in evidence,
As several of their previous hits are renewed
during the concert, it Is likely to appear in
due course with an added dimension in sound.
The fine acoustics of the hall contribute im-
measurably to the trumpet solos of Ken
Alhers and the lofty trombone passages of
Bob Flanigan, On Sweet Lorraine, the comic
voeal by Roxx Barhour seems more diminutive
than ever, and Don Barhour dramatizes the
theme of Old Folks, By the time the fourteen
numbers are concluded, the quartet’s popn-
Inrity among those youngsters who have out-
Zrown rock and roll is readily understand-
able,

An invited nightelub gathering can he one
of the worst trinls an artist is asked to face
and Sarah Vaughan's skill in contending with
this handicap, nmong others, adds spice to
her appearance at Chicage's London Ileuse,
Thad Jones, Wendell Culley, Henry Coker and
Frank from the Basle band join her
regular trio on o set which begins with Like
Nomeone In Lore, followed by a premonitory
Detonr Ahead. Before she is through, the singer
requires her wide experience and knowledge of
style to calin her Hsteners, employing all her
wiler on Speak Low. A good deat of her cus-
tomary polish rubs off in the DProcess, to be
replneed in these Dharts by an inereased re-
spect for her talent as a performer, and the
audience is not likely to forget her senii-
ments on the closing Thanks For The Mewmary.
Listed on the liner ix the microphone place-
ment, used by Malcolm Chisholm  of  the
Universal Recording Corporation, and a stereo
vergion is fortheomlng.
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Arthur lyman: Bwana a
Hifirecord R808
Webley Edwards: Fire Goddess
Capitol T1033
Alfred Apaka: Dreams Of The South Seas
Urania UR9016

Since the quest for exotic sounds turned
veeord compunies toward Hawail, the variety
of musical groups on the island are being
bronght into closer focus, These three contiict
only in their point of origin and use of native
instruments.  As many purchasers of hiy
“Taboo™ album know, Arthur Lyman loves
to seize upon an unlikely theme to bring
under the spell of his talented quartet. Aware
of the devices of modern jazz and both East-
ern amd Western music, he mixes them dis-
ereetly on such disparate numbers as Schu-
bert's Serenade, La Pualoma, Malaguena, and
Colonel Bogey’s Mareh. Joining the group this
time are Japanese vocalist Ethel Azama,
planist Pnul Conrad and Chew Hoon Chang.
a geptungenarian artisan on butterfly or moon
harp and bambou flute. But there i8 no lack
of native sounds on the title song, and David
Kupele's South Pucific Moonlight employs
conch shells and ocean surf. As before, the
perfect neousties of the Kaiser Aluminum
Dome contribute te a truly exceptlonal re-
cording.

Webley Edwoards stays close to the ixlands
in a compilation of ancient chants and the
maore recent Beauty Hula, Thoughts of Love,
and Chant of the falands, The sixteen piece
lawaii Calls Orchestra, supplemented by a
host of singers and chanters, features shark-
s«kin drnms, gourds, lava rock castanets,
conches, moon harp and gongs., Besides au-
thentic tributes to Pele, the Fire Goddess.
there are Canne Song, Tapa Dance, and The
Old Church. Made in the Princess Kaiulani
Meeting lonse, on the bench of Waikikl, the
recording heuefits from the large ball and
the miking is just rizht for the slze of the
sroup.

Alfred Apaka, whoe strayed from the islands
o become an old hand at entertaining In
hatels and supper clubs, sings a dozen num-
bers in the romantic style so popular in
those =snrrotmidings. There 18 greater em-
phasis on steel guitars and nkuleles in his
arrnngements and a chorus fills out the hack-
grounds,

Johnny Puleo And His Harmonica Gang,
Vol. 2 Audio Fidelity AFLP1859

The tizht lirth band of virtuosos gathered
ahout Johnny Puleo devotes a second album
to the canse of the lowly mouth organ. In ele-
vating it to concert status, they are shep-
herded by an energetic leader who combines
the high humor of . pixy and a complete mas-
tery of his instrument, He views a tune with
the practiced eye of a sensoned variety artist
and packs his arrangements full of the sur-
prises at the command of a veteran showman.
The compesitions of Strauss, Sousa, Mous-
sonrgsky, and Doucette are all grist for his
mill and Sabre Danece is played to the hilt.
Spanish rhythms are introduced on Espana
Cani, followed by the colorful Granada. When
not toying with the textures of a large or-
chestra, the ensemble enlivens several popu-
Inr tunes, If you harbor no partinlity for har-
maonicas, it may well be that ou never heard
them played Hke this,

Swiss Mountain Music Capitol T10161

A conservation program for the massive
alphorn. said to be rapidly bhecoming extinct
in 1ts native Alps, should excite the fancy of
some exponential horn designer. 1ts construc-
tion enables it to flont a clean, pure tone
across mountaly tops and over the bells of
grazing ecattle. 1t introduces a varied assort-
ment of Swiss country dance musie, gathered
from several different Cantons and inter-
spersed with the enthusiastie cries of strong-
hinged yodellers, Their habit of adding a
rhythmic pulse by swishing large silver eoins
about in an ecarthenware basin lends another
nnusual xound. The music is lively, full of
traditional good humor and relatively un-
spoiled by the inreads ef present-day com-
munication channels. It 18 claimed that tbe
alphorn was tracked to its lair with modern
sound cquipment for the first time and it
performs nobhly.
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FOR ANY HIGH FIDELITY YOU OWN...

STEREO
IS ONLY
60

SECONDS

60 seconds. That’s all it takes to create a complete sterco
electronic center with the new Harman.-Karden Nocturne,
Model AX20. To convert your present system— component or
console —to stereo. simply plug the AX20 into your present
amplitier® This one connection does it all.

With the AX20 there’s no shuttling back and forth between
two different instruments (vou can even tuck your present
amplifier out of sight) ; no adapter box to complicate matiers.
This one unit — the AX20 — controls the power to both ampli-
fiers. It also controls treble, bass, volume. contour, balancing
and equalization for both.

The AX20, in brushed copper and black, is strikingly hand-
some in appearance and outstanding in its performance
characteristics. The amplifier delivers 20 watts of hum-free.
distortion-free power (40 watt peaks). An exclusive new high
gain phase inverter utilizing both positive and negative feed-
back drives the output tubes with minimum phase shift and
excellent stability. As a result. the power amplifier has instan-
taneous recovery time resulting in uniquely clean and faithful
transient response. The AX20 actually produces more clean
useful power than conventional 30 watt amplifiers.

The preamplifier is a dual stereo device incorporating ganged
bass and treble tone controls, loudness control. contour control,

*To round out your stereo systein—sdd an appropriate sccond speaker and stereo
cartridge or tape deck — or both.

AUDIO e NOVEMBER, 1958

rumble filter. balance control, mode switch. speaker selector
and function switches. Selectable equalization is provided for
records and tape (7% and 3% IPS). The second preamplifier
delivers %-volt output at low impedance.

The Nocturne, Model 4X20 (less enclosure) $99.95
Model AC20 enclosure (optional) $8.95
I'rices slightly higher in the West
For complete information on the AX20 and other fine Harman-
Kardon stereo and monaural high fidelity instruments write to
Dept.A-11, Harman-Kardon, Westhury. New York.

THE AX20 IS PERFECT FOR
MONAURAL NOW —STEREO LATER

The AX20 is the perfect unit for those who desire monaural high
fidelity today with the assurance of simple conversion to stereo
later. Because it incorporates dual stereo preamplifiers plus a
powerful 20 watt amplifier — just add a basic amplifier (the new
Harman-Kardon HK20 is ideal) at any time and your system is
complete. The remarkable AX20 costs no more than conventional
monaurat 20 watt amplifiers. The HK20 price, with cage, $59.95.

kardon
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NEW PRODUCTS

® Altec Lansing FM Tuner. High sensitiv-
ity, excellent st.nlnln\ and a new, simpli-
fied circuit design which permits reduction
in number of components, are features of
the new Model 307A FM tuner, Three i.f.
stages provide excellent adjacent-channel
rejection. l-lequmu-y response is 20 to 20,-
000 and distortion is less
than 100 per cent modu-

(p\ + 2.0 db,
2.0 per

cent at

lation and ar L volt ourput.  Squelch
quieting is 20 db. Maximnm sensitivity is
L5 microvolts, The tuner is equipped with

an output for multiplex sterco and is cer-

titied as mceeting FCO radiation require-
ments, Iull technical specifications may
he obtained by writing Altee Lansing Cor-
poration, 1H15 N, Manchester Ave, Ana-
heiin, Calif, M-1
e Atlas Cone-Projector Speaker. Kugi-
neervd especially for use in a wide variety

of applications such as extension speakers
for juke hoxes, industrial music systems,
and outdoor installations of all types, the
Model W-6 is an ideal choice where good
musical reproduction is desired but where

wide frequeney range is
NOU Necessa I'ower rating is 15 watts,
ll('([Ut ney range ix 1Lin to s00 eps, and

& is approximitely 120 degrees.
ions are 15”w x 12”d. The W-6 is
shed in beige baked cnimel, with a con-
ing light hrown plastic rim deadener
to minimize the effects of horn resonance.
Atlas Sound Corporation, 1451 39th St
Brooklyn 18, N.Y. ™mM-2

the ultimate in

® Grommes Stereo Preamplifier, liesigned

to operite with two high-quality puwer
ampl 2, the Grommes 208 unifies and
controls  the separiate components of a

stercvophonic hi-ti system. Circuitry

con-

sists of two independent channels for each
of the five inputs with ganged selector,
twmover, roll-off, volume, bass and (reble
controls, A function switeh is included to
enable chamnel A or B to be used as
monophot preamp driving both power
amplifiers when ho stereo progriun source
ix available. Variable equalization
forded on both channels for stereo records.
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IFeedback  circuits are used throughout
for optimum frequency response and low
distortion, Self-powered with on all
fikunents, 1he 208 is ideally ~u|led for
nper'uion direct from tape heads. Be.mu-
fully s=tyled in charcoul gray
it is adapted for either table-tup or
net installation. For complete speci
tions, write Grommes Division of

ion Klectronies, Inc, 9101 King
wnklin Park, 1L M-3

e Ferrograph Stereo Recorder. Introduced
originally as a professional instrument,
the ne-w Ferrograph Stereo 88 is now avails
able for home use. It affords both eren
record and playback, as well as half-track
mnnnphnnh operation ssired. Dual
operating speeds are T ™
motors include a h 5
unit for capstan drive and I\\o

ips. Three
1ehronous
wmded-pole

types to handle rewind and fast forward.
Frequency response is 40-15,000 cps + 2.0
db and wow and flutter are below 0.2 per

cent, A switched VYU meter is used for
monitoring both channels. Matched record-
ing ‘back amplifiers are built to
pre mdards, For additional in-
formation econtact the Kreona Corp, (Klece-
tromies Divo), 16 W, 46th 8t., New York

35, N.Y., sole 1.8, agents for the British
Iferrograph Co,, Lbd,, manutacturers of the
Ntereo 8%, M-4

e Glaser-Steers Stereo
unique features are incorpurited in the
new Model Seventy-Scven Stereo record
changer. An mm-mous quick-change car-
tridge hotder permits instant _changeover
from a stereo to a monophonic cartridge
with just the turn of a knob. A stereo-
monophonic switech on the changer deck
provides full stereo in one position, while
in the other it dircets sound from a mone-

Changer. DMany

record to hoth speakers of the
em. A dual-chitnnel muting
switeh silences output at all times except
during the actual playing of a record. A
new scervice receptacle below the changer

phonice
stereo

deck permit wtomatic amplifier shur-oft
wfter the last record has been played.
amble has been reduced  with an im-
proved  i-pole hum-shiclded motor, with
dynamically  balanced rotor. Wow  and
flutter are neglig:ble. Iletained in the new
stereo model are featir which echarae-
the original Gla mon

model as an outs
information,
Corporation, 2u

ri
pllnllh
I

Main St
N.J. M-5

Pelley ille,
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@ Tape Accessories Kit. uth operation
and miaintenance ot home tape recorders
will be facilitated with the items included
in this kit, Marketed by Robins Indus-

tries Corp., 36-27 Prince St, Flushing 54,
$ -
s o
// L ¥ 1

1aPES

TK4-8Th kit contain “Gib-
standard  tape  splicer,  tape
hewd cleaner, tape cleaning and
lubricating cloth, tape clips, reel labels,
and 2t-page bookletr on tape editing and
splicing. It may be purchased from deal-
ers in tape and tape recorders., M-6

s50n
threader,

@ Garrard Conversion Kit. All recent
rard record pliyers may now
within minute to stereo wiring, using
the new  Stereo cony on kit recently
announced by Garvard les Corpaaation,
Washington, N. Y. J Illu-ln.'.h all new

clhiangers and players e NHow
wired for stereo, this kit will enable
current users of tiarrard models 1}C-88,

S
\ o
\ wn bl
==
Res-9n, 1e-121, 1RE-121/711, and T-ink-11

to \lmpl\ ad quickly convert their units.
‘T'he kit consists of a4 new female connec-
tor wired with two leads for the tone
arm, a complete audio cable with plug for
the second mnplifier, new  stereo she

for mounting the hardware,
and a step-b tep do-it-yourself insiruc-
tion sheet, lustrated and  dingramned,
The kit has bee lesigned =o that no
soldering is nee only o small screw-
driver being needed for installation. M-7

e Madison Fielding Multiplex Converter.
Manuractured under license from Crosby
Laborato . the MXN-10a mnltiplex con-
verter will permit the home audience to
ive stereophonic M broade = from
utilizing the Crosby system of

3

"

stations
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transmission. It is only necessary to plug
the converter into the “multiplex output”™
on the hack of most FM tuners to pro-
duce the sterec output from the conver-
ter. The two resulting -signals may then
be fed to the stereo audio system. Two
controls are incorporated in the unit. One
is 2 noimal volume control for adjusting
level of both monophonic and  stereo
broadcasts. The other is a “dimension™
control which enables the user to choonse
the degree of aural separation desired,
regardless of speaker plicement. The unit
is completely self-powered, and is con
nected to FM tuner and amplifiers by
means of standard phono-tip  cable
Manufactured by Madison Fielding Cor-
poration, 5 Lorinter St., Brooklyn, N. Y.
M-8

& Wall-Type Audio Control. Usefui in
home, school and industry, the Vidaire
audio’ control unit permits individual con
trol of extension speakers and/or head-
phones in hi-fi or public-nddress systems.
The Model JL-8 with N-ohm L-pad, and

the JI.-16 with 16 1 L-pad, may be in
stalled in o stane will box or panel
TTe—

0 .

AUDIO LEVEL

J)) K

| w nax { ﬂ,
e ® |8

either singularly in multiples, for us
in any room of the home, or in classroom
and auditoriums, the impedance o«
the audio system remaining constant a
all times, Completely  wired, only  two

wires are necessary to connect to the tw
screw  terminals provided. Vidaire Elec
tronies Mfg., Corp., Baldwin, N. Y M-9

NEW LITERATURE

® Karg Laboratories, Inc., 20 Meadow St.,
South Norwalk, Conn thor ¥ 2
scribes the tine of Karg Tunematic s-
tal-oscillatonr M tuners in 4 new folder
which has just been announced. Tevel-
oped for home use from Karg profes-
sional munitoring equipmeint, each Tune
matic is equipped with erystals ground
to the frequencies of FM stations within
the user's listening area, and a simple
click of the dial tunes the receiver to
within 0,025 per cent of the station’s car
rier. A multiplexing adapter, soon to be
on the market, will make Crosby-system
and other stereo broadeasts available to
Tunematic awners. The Karg descriptive
bulletin will be mailed free upon written
request M-16

® The R. T. Bozak SBales Company, Darien,
Conn., is now muiling & new 6-page con
densed catalog illustrating and deserib-
ing its line of loudspeakers, crossover
networks, and complete 2- and 3-way
speaker systems in enclosu Contempo-
rary, provincial, and the new ‘Urban”
cahinet designs ire shown, as well as the
unique B-304 which eombines two sepa-
rate qmlkm systems in a single cabinet
for cither 2-channel stereo or broad-front
manophonic programs. A copy of the cata-
tog will be mailed free upon request. M-17

@ Grommes, Division of Precision Elec-
tronics, Inc., 9101 King St., Franklin Park,
I, has available two attractively-de-
signed 2-color brochures giving complete
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knight'

created by ALLIED RADIO

‘%LWAGEQO%(\/M%STEREO HI-F

money-saving hi-fl comparable to the very finest
advanced design, features, performance and styling
outstanding for superb musical quality

each unit guaranteed for one full year

model KN 12"1

knight KN734 deluxe 34-watt stereo amplifier
compare these '’'royalty of value'’ features:

only Full stereophonic and monophonic controls « 17 watts per
$12950 stereo channel...34 watts monophonic « Separate bass ard treble
controls for each channel « 5 pairs of stereo inputs...input jack
easy terms: for accessory remote control « DC on all preamp heaters o
$12.95 down Wide range balance control « 3-step loudness contour « Variable

input loading control for any magnetic cartridge « May be used
as 34 watt add-on with special preamp output « Mar-proof
vinyl-clad metal case...solid aluminum anodized front panel.

knight KN120 deluxe stereo FM-AM tuner
compare these ''royalty of value'’ features:

only Separate FM and AM sections for simuitaneous or separate
$12950 operation « Dynamic Sideband Reguilation for minimum distortion
of FM « Dual limiters on FM « Tuned RF stage on FM and AM «
easy terms: 3-position AM bandwidth switch « Cathode foliower muitiplex
$12.95 down output jack « Four cathode follower main outputs « Dual

‘“Microbeam" tuning indicators « liluminated 9%’ tuning scale;
inertia tuning with advanced flywheel design « High-sensitivity AM
ferrite antenna « Handsome solid aluminum front panel,

gold anodized, with beige leathertone case.

FREE 1959 ALLIED CATALOG

Send for your complete, money-saving guide to the world's [argest

ion of hi-fi sy and See everything in thrilling
stereo; all the new KNIGHT systems and components; every famous
| A make line. For everything in hi-fi, for everything in Electranics, get
|)I_{{l.|,'_."_¢ i1 the 452.page 1959 ALLIED Catalog. FREE—write for it today.

U Cutor {b ALLIED RADIO

order from

100 N, Western Ave,, Dept. 17-18
Chicago 80, lilinois

WWW akmerieantadimhistory. com
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Photo from Hi-Fi Music at Home (March, 1958}

LOUIS ARMSTRONG IN HIS DEN,
EDITING TAPE

(Note his AR-2 loudspeaker at the left)

Where natural, musical quality is required, without
pseudo-hi-fi exaggerations, AR-2 speaker systems are
a logical choice. They are used in recording stud|ps.
in broadcast stations, and in the homes of leading
figures of the musical world—including Louis
Armstrong above, and John Hammond, director of

the Newport Jazz Festival.

AR speaker systems, because of their patented
acoustic suspension design, must use small cabinets.
These small enclosures mean an advance rather
than a compromise in quality, particularly of the
bass range.

AR2's are $89 to $102, depending on cabinet finish
(5% higher in the West and Deep South.) Literature
is available for the asking.

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass.
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information and specifications on two
new series of Grommes high-fidelity
monophonic and stereo amplifiers. The
Girommes Custom Series is described in
Bulletin C-959, while the Premiere Series
Is covered by Bulletin P-958. Both bro-
chures will be mailed free upon request.

M-18

e Allied Radio Corporation, 100 N. West-
ern Ave., Chicago 80, 1!, has once more
surpassed its own previous record in
bringing out what is by far the largest
of the electronics equipment catalogs
available free to consumers. Consisting
of 452 pages, it lists more than 32,000
items. Featured are extensive listings of
stereo and monophonic hi-fi systems and
components. A full presentation of audio
equipment includes amplifiers, tuners,
speakers, enclosures, pickups and arms,
record players, and other accessories.
Ruild-it-yourself enthusiasts will find a
bigger-than-ever assortment of kits. At
the risk of being repetitious, this column
offers jts annual suggestion that a copy
of the Allied catalog should be in every
hi-fi home, school and industrial labora-
tory. Write for it. M-19

¢ Cannon Electric Company, 3208 Hum-
boldt St., l.os Angeles 31, Calif.,, has re-
cently published a 4-page catalog describ-
ing the new Cannon XLR audio-electronic
connector series for use with micro-
phones, tape recorders, amplifiers, test-in-
struments, computers, and other electronic
instruments. Illustrations are color-coded
for quick identification of mating plugs
and receptacles. Ordering nomenclature,
construction, and dimensions are also in-
cluded. Requests for copies should specify
Catalog XLR. M-20

e Microtan Company, Inc., 145 E. Mineola
Ave., Valley Stream, N. Y., announces the
availability of @ 4-page brochure listing
many new types of transformers added to
the Microtan catalog line. Included are
transistor driver and output transformers
a8 well as transformers for microphone
and phono input, power supply, and
d.c.-a.c. converters. The brochure will be
mailed free upon written request. M-21

e Simpson Electric Company, 5200 W.
Kinzie St, Chicago 44, Ill., covers the
complete line of Simpson test equipment
in Brochure No. 2060 which has just been
released. Included are illustrations and
descriptive mauaterial on volt-ohmmeters,
vacuum-tube volt-ohmmeters, microtest-
ers, multimeters, refrigeration and air-
conditioning test instruments. Designed
primarily for the electronic, electrical,
air-conditioning, and heating-equipment
industries, Brochure No. 2060 incorporates
i new format which makes it particularly
easy to read and use. Your copy will be
mailed free upon written request. M-22

RC FILTER

(from page 36)

Part 2. EXACT FORMULAS
FOR USE IN THE
FILTER DESIGN

1. Two-Section RC Filter
The exaet formulas relating the eir-
cuit parameters of the two-seetion RC-
filters shown in Fig. 2 are
(I -0.R,R,C,CH+
W2 (R,C,+R,C,+ R,0,)2=2 (18)
and
(I -02RR,C,C)% +
0F (ByCs+ R,C, + R,C,)*
WA RER,CICE

=2 (19)
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It is clear from the subseripts on R and
C that Eq. (18) applies to the low-pass
filter and Eq. (19) applies to the high-
pass filter. Any arbitrary filter design
which satisfies the appropriate expres-
sion Eq. (18) or Eq. (19) will afford 3
db voltage attenuation at the crossover
frequency f,=w,/2r. If these general
formulas are restricted by requiring
R,=aR,,R,=aR,,C,=aC,and C,=aC,.
Eqgs. (18) and (19) may be written in
the form

4 1
Yyt + (2+_+_,) y=1=0 (20)
a a

Here
y*=mchCl ("?I)
for the low-pass filter, and
1
% o p]
Y S e, (22)

for the high-pass filter. The solution of
Eq. (20) germane to this discussion is

= 2+4+5+2 .
L/ a a® a’+<lu‘)

2 1
14254} (o3
< +a ,?a’) (E22
If a=10, Eqgs. (21) and (23) yickl
1

Ci=—— 2
"7 1045 f LR, (20
Similarly, if a=20,
Cr=—rn——
T 0111k, (25)
Clearly, the formula
1
C,=———
‘T 97f.R, (26)

appearing in the design data summary
for the two-seetion low-pass filter, Fig.
2, is the limiting form of formulas like
Eqs. (24) and (25). In other words, the
larger the multiplier @ the nore aceu-
rate Eq. (26) becomes.

If a=10, Eqs. (22) and (23) yield

Comri— (27)
377 [.R,
If a=20,
Cy= 1 (28)
391f.R,

The limiting form of formulas like Eqgs.

(27) and (28) is
Cp=etl 29
T 406 f,R, (29)

This expression is given in the design
data summary for a two-section high-
pass filter (Fig. 2).

2. Three-Section RC-Filter

In the three-section RC low- and
high-pass filters shown in Fig. 1, let
R,:aR,=a‘R,}

30
C,=aC,=a*C, ()
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and plays both

STEREO

SIGNATURE OF PERFECTION IN SOUND

new AMPEX

RECORDS STEREQ

Record stereo off the air; copy stereo tapes and discs

Here’s stereo recording of full professional quality. The Ampex
Universal Series 950 recorder/reproducer enables you to build a
stereo tape library of highest quality at lowest cost. Records mon-
aurally, too, from radio, tv sound, phonograph records, and “live”
from microphone. ( Also available is the Ampex monaural recorder/
stereophonic reproducer, model 910.)

Benefit from traditionally fine Ampex engineering features

With the Universal’s instant-acting head switch, you can shift
from 2-track to 4-track operation at will, and play back as long
as 4 hours and 16 minutes of stereo music on a single reel of tape
(2400 ft.). Automatic stop at end of reel.

Enjoy years of flawless, trouble-free operation

The Universal's performance will be within specifications the day
you install it and for years afterwards. Its three precision dual
head stacks (one each for record, playback and erase) are built to
tolerances as close as 10 millionths of an inch. Twin pre-amplifiers
provide output to match either your own amplifier-speakers or
Ampex units.

----- MAIL COUPON TODAY FOR COMPLETE SPECIFICATIONS AND DETAILS-----------

AMPHEX

AMPEX AUDIO, INC.

10.0-L KIFER ROAD *» SUNNYVALE, CALIFORNIA
Please mail me full information on the
UNIVERSAL “A" (900 series):

T A o S —

Address.

State.

City. Zone

2-track and 4-track tapes

@

lecmmcmcnsrrervensrrmammnnn.

WWW. ameidcaanadioRhistery.com
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and

INTEGRITY U “SR‘} (31)

C,=aC,=a’C,

evidenced by the finest e it e, (32)

WOOferS and tweeters available for the low-pass ﬁltm'; and

T o.R,C,
for the high-pass filter, it can be demon-

strated that u satisties the following
equation :

8 2 &
wH3+—+ ) )!/’ +{3+ +
a  a? a

10 4 1
F - )y 1=0 (34)

at o’ w

y* (33)

For each value of the nmitiplier a
(which is a pure numerie) there is one
positive root y which always satisfies
0<y<0.26 Equation (3f) wmay be
solved graphically or by the use of the
The Speakers with method of Iorner. or Newton, Possibly
the Red Cone the simplest procedure is to guess the
value of » for a specified value of a,
Stromberg —carlson and verify the accuracy of the guess by
substituting the values back in Kq. (34).
RW_490 15" SOft Skiver A degk cnlculatix.lg n.mchin'e‘ is.useful in
carrying out this work. To insure an
“intelligent guess,” the writer has pre-
WOOfeI' pared a plot of y as a funetion of a.

This graph is shown in Fig. 4.

Performance exceeds those of any other woofer made. The The following procedure is suggested
cone, constructed of specially selected high mass mate- for completely determining the exact
rials, makes it optimum for maximum air movement. The cireuit valnes for a three-section RC
spider and soft skiver edge, especially designed for this crossover network :

speaker, give maximum compliance and optimum damp- (1). Choose the value of a. A reason-

able range is 1 =a = 10.

(2). Accurately determine y for the
selected value of «. using Eq. (34), be-
ginning with the y vs. @ plot given in

ing. The high strength magnet, special pole piece design
and 3" voice coil provide maximum control of the cone at
all frequencies for outstanding transient response. Properly

mounted in an '‘Acoustical Labyrinth''® quarter wave Tig. 4
length duct enclosure by Stromberg-Carlson, it produces (3). Arbitrarily seleet the values of
a flat response to 16 cps and below. Write us for detailed R, and I,, keeping in mind “rule” (c),
specifications. $99.95 (Audiophile Net) set forth at the beginning of this paper,
RW-489 SOFT SKIVER WOOFER: An ally fine
lew frequency transducer, with cane of stiff, high.
mass materials. Properly mounted in our ' Acousti. o
cal Lobyrinth' '3 guarter wave length duct enclosure, rET)
it produces a flat response te 18 cps, with minimum . :M_|
distortion ond excellent transient respanse. $49.95 18 Y
(Audiophile Net) 0.2599
RT-477 INDUCTION TWEETER: A patented, exclu. . 16
sive Stromberg-Carlson design, this tweeter loy
an induction field to transmit signal strength to the
cone. This removes the weight of the wires and much ’»‘ 14
of the weight of the voice coil, resulting in on ex-
tremely light, easy-to-mave cone element. The in-
duction principle maokes flat reproduction of the = ¥ 12
full frequency ronge possible for the first time. E
Dispersion angle: 140°. Flot in response up to and l
over 20,000 cycles. Power handling capacity: 50 a 10!
wotts. $49.95 {Avdiophile Net). | I
RT.476 2V " TWEETER: A cone tweeter with fine 8
performance characteristics. It hos on effective fre- 1
quency range up to 18,000 cps with minimum dis- P GRAPHICAL
tortion. The cone design gives on unusuvally wide 4 SOLUTION 1
angle of dispersion and very distortion-free per- A OF THE L]
formance. $9.95 (Audiophile Net). A EQUATION
o . . . 50 3.3+8:2),2 ]
There is nothing finer than a Stromberg-Carlson , rir@sSe )y
8,10,4,1 0 ]
STROMBERG-CARLSON EEhb Rt A M Al
L PR TS T S T |

oIl 1S10 OF GE ERAL D AMICS CORPORATION =
Roptvision " v | 05 00 045 02 0.25

14

1418C N. Goodman Street ¢ Rochester 3, N. Y.
Electronic and communication products for home, in- s.c GD
3 g

dustry and defense; including High Fidelity Consoles:
School, Sound, Intercom ond Public Address Systems.

| Fig. 4. Graph of y as a function of a.
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(4). Choose the cross-over frequency
f ;(D,/;?ﬂ.

(5). Determine the value of C, from
Eq. (32) and €, from Eq. (33).

(6). Complete the filter design, using
Eus. (30) and (31).

Discussion and Conclusions

In Part I an approximate solution of
the RC high-umpedanee ecrossover net-
work problem was presented. If the
multiplier « is equal to or greater than
10, the formulas for the eireuit values

hased on the simple minded approach to.

RC filter theory will be accurate enough
for most purposes. Part IL was written
for the perfectionist. The only assump-
tion made in the derivation of the
formulas for the circuit parameters is
that an infinite vesistance terminates
each filter, i.e.. that the input eireuits of
the bass and treble amplitiers do not load
their respective filters. This condition is
approximated in practice if a eathode
follower is interposed between a filter
and the associated amplitier. (Refer to
Figure 2 in reference 2.)

It is not necessary for the parameter
@ to exceed unity when designing a filter
in aeeordance with the formulation of
Part TI. provided the load presented to
the eathode follower driving the filters
is not exeessive.

Clearly, there are an infinite number
of two- or three-section crossover net-
works that may be built for a given
crossover {requency. There is no require-
ment that resistors of the same value be
employed in the low and high-pass see-
tions in “compuarable” positions. Re-
sistors of *5 percent tolerance are
readily available. Capacitors, exeept the
more expensive ones. are *20 pereent
tolerance. Filter components must be se-
lected with eare, and even so it will
usually he necessary to pad eaeh filter
element to obtain the correet attenua-
tion at the crossover frequency selected.

The question may arise as to whether
to employ a two- or three-section divid-
ing network in a given dual-ehannel
amplifier system. The attenuation of a
three-section high-pass filter at say an
octave helow the cross-over frequency is
greater than that of a two-section filter
at the same frequeney. The low-fre-
queney power handling capability of the
treble driver may require one to select
a three-section filter. A two-seetion high-
pass filter should afford sufficient pro-

tection for the tweeter if a treble ampli- |

fier of sufficiently low power output
potential is employved.®
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2 Charles W. Harrison, Jr,, “Iligh-quality
treble amplifier.” AuUplo, August, 1957.
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evidenced by |a tuner

: | J.
incorporating the latest,

most accepted {concepts

Stromberg-Carison
SR-440
AM-FM Tuner

Designed for easy, accurate tuning and extended range
performance. Extremely high sensitivity provides outstand-
ing reception in fringe areas, or of distant stations. Wide
peak-to-peak separation (550kc) and long, linear slope
[{350kc) of the balanced ratio FM Detector, and low noise
golden grid cascode front end (first used for FM tuners by
Stromberg-Carlson) are the reasons for the high signal,
low noise, exceptionally stable output. In conjunction with
this, the SR-440 features a hair trigger ''Feedback Tuning
Eye” that is better than a meter for sharp, accurate tun-
ing. Improved temperature controlled circuits entirely
eliminate drift. The special and exclusive dual antenna cir-
cuit provides optimum reception on both AM and FM from
one FM dipole antenna. Also equipped with a ferrite loop
for local AM and terminals for AM and FM antennas if de-
sired. Front panel gain knob (with pull-out off-on switch)
controls the 1 v. cathode follower output. Tuner also has a
detector output (not controlled by gain) for tape monitor-
ing and multiplex output. AFC in-out, Local-Distant switch
for AM and FM, Broad-Sharp switch for AM and flywheel
tuning complete the front controls. Meets FCC require-
ments for minimum radiation. White face plate, burnished
brass escutcheon and knobs. Cover in morocco red extra.
Write ys for specifications. $159.95 {Audiophile Net}

"There is nothing finer than a Stromberg-Carlson™

STROMBERG-CARLSON

A DIVISION OF GENERAL
1418C N. Goodman Street ¢ Rochester 3, N.Y.

GD
)

DYNAMICS CORPORATION

Electronic and communication products for home, in- .C
dustry ond defense, including High Fidelity Consoles: gy ©
School, Sound. Intercom ond Public Address Systems. b
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LETTERS

(from page 6)

is based on measurements on twelve differ-
ent types of FM tumers feeding a sub-
carrier receiver, and three different makes
of background music receivers. By the com-
patible sum-and-difference technique, this
12-db difference is reduced to 6 db for the
stereo channel. The result is a stereo per-
formance very nearly equal to that of the
main channel. In addition, full 15-ke fidel-
ity is obtained on the subcarrier channel
and the full stereo effect is obtained on the
complete range from 30 to 15,000 eps.

Now let us analyze the effect of adding
another subearrier to this optimized sys-
tem.2 There are four effects whiech must be
considered. They are:

1. Power loss due to division of the
modulation percentage between the
two subecarriers and the main ehannel.

2. Power loss due to limitation of the
subearrier frequency spectrum to
thereby limit the frequency deviation
on the stereo subcarrier.

3. Increase in the possibility of cross
modulation between channels from the
extremely simple single subcarrier
situation where cross modulation is
not a factor, to a situation where
there may be six possible cases of
cross modulation.

4. Curtailing the fidelity on the sub-
carrier channel so that the full stereo
effect is not obtained over the 15-ke
audio band.

The power loss due to the division of the
modulation percentage between the two
subearriers of the main channel, is brought
about by the requirement that the percent-
age of modulation applied to the main chan-
nel and subearrier channels must be divided
80 that the total is not more than 100
per cent. The optimized standards that I
have proposed apply a 50 per cent modula-
tion to the subearrier and 50 per cent to
the main channel so that the total hecomes
100 per cent. For the case of the two sub-
carrier channel system, due to the presence
of the “foreign” program, it would prob-
ably be dangerous to put more than 30 per
cent modulation on the sum total of the
two subcarriers. This is the value which is
now authorized by the Subsidiary Commu-
nications Authorizations. The danger would
be brought about by the possibility of the
foreign channel cross-modulating into
either the stereo subcarrier channel or the
main channel and thereby damaging either
the monophonic or stereo transmission.

With a total possible modulation of 30
per cent applied to the two subearriers,
each one could only be modulated 15 per
cent. Thus by this division of power among
channels, the percentage of modulation on
the stereo suhcarrier channel has been re-
duced from 50 to 15 per cent, which is a
loss in signal-to-noise ratio and power of
10.5 db with respect to the optimized sys-
tem.

The power loss due to the limitation of
the subearrier frequency spectrum shows
up as a lowering of the frequency devia-
tion on the stereo subearrier. There have

2 We did not propose that stations must
use both stereo and background subcarriers
—only that that they could if they wished,
even though it might degrade quality. We
believe stations would choose which service
they would provide on the basis of the kind
of business they wanted to pursue. Ep.
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been many claims and proposals that full
15-ke fidelity eould be obtained on the sec-
ond subearrier. As I see it, these claims
have overlooked the filter requirements
which would ensue if an attempt were made
to crowd in 15-ke audio fidelity. The filter
to reject the background music should re-
ject it to the extent of at least 60 db in
the listener's reeeiver. Such a filter with
such sharp cutoff requirements becomes
complicated and expensive. It would be
more practical to allow for an audio fidelity
of about 7.5 ke on the second subecarrier
and a frequency deviation of 7 ke. The loss
of power by reducing the deviation on the
stereo subearrier from 25 ke to 7 ke is
11 db. This loss is to be added to the 10.5
db lost by the reduction of the percentage
of modulation. The lowering of the audio
fidelity from 15 ke to 7.5 ke lowers the
noise 3 db so that the two-channel sub-
carrier system has a total loss compared
to the single-channel optimized system of
11+10.5 -3 db, or 18.5 db. This is a power
loss of 71 to 1 in power. In other words, if
the FM transmitting stations wanted to
ecover the same area with a stereo trans-
mission using the two subearrier system,
they would have to raise their power 71
times that of the single channel optimized
system, If the power was not raised, the
service range would be reduced to 69 per
cent of that of the single channel system,
and the service area reduced to 48 per cent.
If the two-subcarrier-channel broadcaster
were foolish enough to not take advantage
of the power gain, compatibility, and bal-
ancing features of the compatible mixing
system, the power loss would be increased
from 71 to 1 in power to 284 to 1 in power.
The service range would be reduced to 63
per cent and the service area to 40 per
cent. These figures are all based on meas-
urements on actual receivers and compu-
tations of the service range and area using
the FCC charts in their Standards of Good
Engineering Practice.

The increase in the possibility of cross
modulation, brought about by the two-sub-
carrier system is an extremely dangerous
situation because FM multiplex cross mod-
ulation is dependent on the characteristics
of the receiver as well as the transnitter.
The transmitter may be made perfect so
that there is no cross modulation, but the
cross modulation may be introduced by a
maladjusted FM tuner. With a foreign pro-
gram to contend with, as distinguished from
the same program in the single-subearrier
channel system, the cross modulation jumps
from a negligible situation to one which
has the possibility of damaging the mono-
phonic transmission and a larger possi-
bility of damaging the stereo transmission,
In the case of background music operation,
special receivers ean be employed which are
adjusted by trained technieians. In the
stereo situation no such control is possible.
The experience of the background musie
operators, who have been plagued by cross
modulation problems, would indicate that
hefore such a system is set up, there should
be a surety that the foreign program does
not damage the monaural or stereo re-
ception,

Curtailing the fidelity on the subearrier
channel is somewhat ameliorated by the
compatible-sum-and-difference  technique.
Under these circumstances, assuming an
audio fidelity of 7.5 ke on the stereo-sub-
carrier channel, since each loudspeaker re-
ceives half its energy from the main chan-
nel and half from the subcarrier in the
compatible system, full 15-ke response is
obtained on both loudspeakers. The upper
half of the response is somewhat lowered
to the extent of 6 db, which may be cor-
rected by tone control, and is a non-stereo
transmission. However that type of trans-
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wissiou is, of course, superior to no trans-
mission at all in the region above 7.5 ke.

It has been argued that transmission of
frequencies up in the higher frequeney
range above 6 ke is not necessary for stereo.
I believe that this conception has been
drawn from the old data where the stereo
effect was obtained by measurements on
the phase effect alone. I recall such an
article in one of the early issues of AUDIO
In a Bell Telephone Laboratories book,
Speech and Hearing in Communication by
Harvey Fletcher, it is puinted out on page
225 that the amplitude effect of the stereo
response is strougest in the frequency range
of 5 to 13 ke. Thus when the amplitude
effect is considered, the complete range of
frequencies hecomes important. To bottle-
neck the future of amy systemn which eur-
tails the runge of frequencies, is again to
stifle progress. On the other hand, where
conditions are such that it wonld be impos-
sible for the listener to receive any form
of stereo other than one having a nonstereo
range above 7.5 ke, that stereo js superior
to no stereo at all.

In concludiug, I would like to point out
that FM broadeasting is now in a period of
renaissance. In the past two or three years,
the high-fidelity music lovers have shown
such an interest in FM hroadeasting that
the number of FM stutions on the air is
increasing at a rapid rate where at one
time it was declining. Allocations are now
suturated in several of the large areas, and
where channels are available several appli-
cants are applying. Programming practices
are changing in that, instead of merely
connecting the FM station to the AM chan-
nel, many stations are now separately pro-
gramming their AM and FM stations.
Sponsors are realizing the value of the FM
broadcast, and are turning towards FM.
Now, with the terrific acceptance of sterco
by the public, as evidenced by the violent
acceptance of the stereo dise, we have the
possibility that, with FM being able to
broadeast stereo, it will come into its own
as a superior broadcasting medium. It is
my feeling that, if both the optimized wide-
band single channel system, and the two-
channel subearrier system are allowed, the
broadcasters on the two-channel system
may come to a time where they will volun-
tarily wish to improve their stereo trans-
misgsion and increase their coverage, and
will diseard the background music business
as being no longer required in view of the
increased possibilities of true broadeasting
brought about by the desire of the people
for good music and stereo.

Murray G. CrOSBY,
Crosby Laboratories, Inc.,
Syosset, N. Y.

(We appreciate both of these letters and
are pleased to be able to print them in full.
The entire problem has many ramifications.
ranging from the presumed public owner-
ship of the air to the equity of arbitrarily
endangering established businesses. 1l'e
dow’t know all the answers, but it is prob-
able that the FCC will find oul most of
them and evaluate engineering data to-
gether with the business aspects of the pro-
posal before making a final decision. We
often wonder how public “interest, conven-
ience, and necessily” is served by many of
the AM stations with their present pro-
gramming and the extremely low ratio of
program to commercials. Ep.
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AUDIO ETC.

(from page 12)

hall effect secms to conie from the same
narrow central bulge in space.

If your two speakers, say, are spaced ten
feet apart, the sound of a symphony seems
to come from an area perhaps four feet
wide, huddled near the center point between
the speakers. They, the speakers themselves,
seem to have nothing to do with this, as
mentioned above—they are well “outside”
the sound-source area and appear to the
eye to be dummies, not even operating!

Now this sort of center-blob image, mono
sound out of two speakers, is not good for
musical listening in most cases. It com-
presses the sonic pieture, squeezes it into n
too-narrow apparent source area—if not a
point source, then a blob source.

A stereo reeording from the same two
speakers, you see, adds very clear side-
elements to the center—sometimes too clear.
as we know. With definite rightish and
leftish sterco sounds, in or behind each of
the speakers, the total sound-spread is very
much widened and deepened, for the typical
stereo effect. But for mono sound there is
no  side-sense whatever. Therefore—the
sound is only a bleb in the center,

So T find that to use just one speaker,
directed or off to the side at an angle, for
nmaximum width of reflection, gives a more
natural and more musieal feeling to mono-
phonic reproduction than the mono sound
from two speakers, in stereo formation. I
don’t always bother to move furniture for
it but if I have some heavy mono listening
to do, these days, I do tend to shift to one
speaker, reflected,

How about reflecting the sound of both
speakers, for the mono situation? Oddly,
this doesn’t help as much as you might
think, beeause the central-blob mono image
persists even when the two speaker beams
are each dispersed by reflection. Where-
ever they mix, the ear instantly centers the
apparent source between them. Thus the
image in this dual reflected reproduction is
still too much compressed into that eenter
position, two speakers or no. With one
speaker, the effect is quite different—there
is 110 centering, if the reflections are varied
enough.

Still, it's worth a try, this reflecting of
both sterco speakers for mono sound sjtua-
tions. Given enough irregularity of reflec-
tion yon may achieve a respectably wide
apparent sound source, though it isn't likely
to be as wide as the speaker spacing itself,
even at best,

(T ean hear somebody shouting—why not
throw the two speakers deliberately out of
phase; then the sound will Jjump out to the
end positions for plenty of width, True,
but out-of-phase dual speaker reproduction
is false in too many other ways for this
to work.)

So there you have it, as of now. My
earnest suggestion to all you hi-fi experi-
menters, in-business and hobby-style, is to
keep your best mono equipment on hand
and usable, alongside your stereo. Slide-in
cartridges or plug-in heads (with wiring
arranged to fit both systems), plus easily
moveable speakers, will do the trick. Aban-
don your mono equipment only when you
are convinced you ean get along without it,
by test. Pm not—yet. Next year, maybe,

ESL

I’ve had the loan of a number of the new
stereo cartridges lately and wish I were
engineer enough to say more than I can

about their specifie technical features. As |

Now! The Most Important

Product Announcement
in the History of H. H. Scott!

Here are the exciting details on
The Stereo Amplifier
that sets the Standards
for the Next Decade!

The H. H. Scott engineering
laboratories proudly introduce the
new Model 299 40 watt stereophonic
amplifier and contro! center. It con-
tains many advance features that
not only meet the needs of today’s
stereophonic program sources, but
anticipate the requirements of the
future. Check the details of this new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

314617 13a

| BS oo

4
=

"
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2 M0NMN8 2312
1 40 watt power stage consisting of dual 20 watt power
amplifiers, You need this much power to meet the re-
quirements of today's speaker systems. 2 Completely
separate Bass and Treble controls on each channel so
that different speakers may be matched. 3 Provision
for connecting both a stereo phono cartridge and stereo
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tape heads, 4 Phase reverse switch to compensate for
improperly phased tape recordings or loudspeakers,
§ Special balancing circuit for quick and accurate votume
balancing of both channels, € Separate record scratch
and rumble filters. 7 Unique visual signal light control
panel. Instantly indicates mode of operation. 8 Can be
used as an i (bi ifier). 9 Special
for direct of tape playback heads
without external preamp. 10 Special switching lets you
use your stereo pickup on moraural records. 11 You
can play a monaural source suc1 as an FM tuner through
both Is simul! ly effectively d power,
12 Loudness compensation. 13 Stereo tape recorder
output. t4 D.C. filament supply for preamp to virtually
eliminate hum (80 db below full power output). 15 Dis-
tortion (first order difference tone) less than 0.3,

Size in accessory walnut case :

1544w x Sh x 1214d. Price

$199.95. (West of Rockies
| 8204.96)

Write for complete technical
specifications and
new catalog A-11.

<D

H. W, SCOTT, Inc.
111 POWOERMILL RO., MAYNARD, MASS.
EXPORT: TELESCO INTERNATIONAL CORP.
3w, A0TH ST N. V. C.
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TELEFUNKEN
KM-56

with electronically
switched* variable
directional
characteristics

The answer for minia-
turized microphones with
unexcelled reliability and
performance for TV, film,
and broadcast. The nickel
dual-diaphragm condenser
capsule, impedance
matching amplifier with
balanced output trans-
former are in the micro-
phone itself permitting
leads up to 300 feet
between mike and power
supply. No hum or RF
interference!

l specifications
Frequency Response: 30-15,034 cps.

Directional Characteristics: Omni-direc-
tional, Bi-directional, Cardioid

Sensitivity: 0.8 mV/dyne/cm?
Front to Back Rejection (Cardioid):
> 20db,
! Dutput Impedances: 50 or 250 ohms
Distortion: < 0.8% entire range
Size: 8" dia. x 6” long
Weight: 5 ozs. » Matte Satin Chrome
KM-56 microphone (including pre-amp and bal-
anced output transformer), power supply,
33 ft. interconnect cable with 98-27 std,
s mtg. swivel, U, S. standard fuse, plugs
and pilot lights — Net $490.00
KM-54 microphone system (cardioid only) —
Net $460.00
| KM-53 microphone system (non-directional only)
Net $440.00

MINIATURE BATTERY PACK
FOR FIELD USE AVAILABLE

TELEFUNKEN MICROPHONES EXCLUSIVELY
| REPRESENTED AND SERVICED IN THE U.S.A. BY:
Gotham Audio Sales Co. inc.
| 2 West 46th Street, N. Y. 36, N, Y.
COtlumbus 5-4111 .
{ *U.S, Pat. No. 2,678,967
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usual, it is listening experience that counts
in my case and that takes time.

The ESL was the second magnetic I
received, after the TFairchild XP-4 (the
one that at first seemed out of order—later
turned out to be in excellent condition; it
was external trouble). ESL makes a fairly
expensive cartridge with a tricky watch-
like preeision action which I have not yet
had time to study out; I'm too busy using
the ecartridge. My idea was to see what a
really faney professional unit, no expense
spared, might be like for a sort of home
laboratory standard set-up.

SI, went back to the use of transform-
ers for this model, after moving out of
that area in its latest mono ecartridge
(higher output). Probably required for
best performance—it is that sort of thing
that is necessary in a top-level quality de-
velopment. Two transformers, German-
made, and they work fine, even if they do
cost in themselves as much as a complete
mono-style GE reluetance cartridge, dia-
mond-sapphire model. 1 don't mean to em-
phasize the cost, but if you try ESIL you'll
have to face up to it one way or another.
Likely to he worth it.

With transformers, the ESIL stereo ear-
tridge gives a big wallop into your stereo
preamplifier, enough to beat down all hum
troubles due to low-level input. The trans-
formers themselves can, of course, pick up
hum and will do so if they come near to a
good solid unshielded power transformer.
But in most eases you won't run into
trouble here. (You ean always try moving
them around in spaece near your amplifier,
just to see.) I did have trouble in just
such a situation, but all is QK now.

I also ran into noise pickup due to some
species of then-unexplained group loop,
but that, too, is now of the past. (These
things usually do work themselves out with
a little help.) Now that the ESL is down
to business playing musie, I find it a
pleasantly smooth and reliable piece of
apparatus, so far, after a couple of months’
intermittent use. No troubles have de-
veloped, no harsh tone qualities nor bad
tracking; if there's a jangle in the very
high highs it is certainly far from obvious
to my ears.

The unit is barrel shaped, an odd con-
figuration, and it is rather heavy. (So are
scme other stereo pickups.) You may need
extra rear-arm weight to balance it prop-
crly. But it takes moderate differences in
stylus foree rather easily, without notice-
able change in response. (The vertical re-
sponse is ahlways highly sensitive to stylus
foree, for fairly obvious reasons.) Flexible
in use, apparently rugged (so far) and
niee in sound, what more do you want? It
fills the hill, as far as T ean tell, as an
all around “laboratory” sterco pickup, and
it should do as well in any hi-fi home.

The ESL transformers, 1 should note,
are inconspicuons and relatively conven-
ient; they are ready-cabled for instant in-
sertion, with RCA plug and socket, and
the transtormer unit itself is hardly more
than a big bump in the eable. (Yes—they
are in phase. 1 tried that but quick!) You
iust hang them on the rear of your ampli-
fier. Let ’em dangle well away from that
power transformer, though.

Micamp

For use with the ESL and other similarly
low-output, low-impedance devices includ-
ing microphones, a neat little alternative to
the transtformer is the new Micamp transis-
tor unit from Madison Fielding, a minia-
ture battery operated affair with a gain of
30 db. It is only a little larger and heavier
than the ESL transformer, eliminates any
possible hum pickup, has a stated hum level
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of zero, draws .001 watt from its tiny cell
and is supposed to run for a year or so
without a new battery. The new battery
goes in in 2 moment, with one screw, via a
small panel in the bottom plate. No con-
trols, just an on-off slide switch and two
RCA-type phono sockets, in and out.

This little unit is also used as a mike
“converter,” to feed a low-impedance mike,
at. the end of any length of cable you can
muster, directly into the usual high im-
pedance mike input on tape recorders and
s0 on. No wires, self-powered, and there-
fore mighty convenient as long as the
battery holds out.

You may remember my write-up of
Fisher's early entry into the all-transistor
preamp field a good many seasons back.
That was a bulkier affair, size of an old-
style GE preamp, and it had a variety of
inputs and outputs. 1t served me as an
emergeney mike preamp on my radio broad-
cast and eontinued in that use, on the
original battery, for an entire winter,
though [ several times left the switeh on
for days by mistake. My only complaint
was an oceasional transistor “‘rustle” or
irregular hiss; part of that noise was per-
haps in a not-so-hot transistor that 1 didn’t
bother to look into. 1 would just bang the
unit a couple of times and it would stop.

The Micamp is a streamlining of that
carly Fisher pioneer project, boiled down
to minimum essentials and minimum size.
So fur—uot a trace of background noise.
It works. The sound seems fine and could
well he according to spees, which claim it
pretty elean. Won't do anything for such
as Pickering, a cartridge with high-im-
pedance output—but that isn’t the inten-
tion. The thing provides gain for low-
impedance units and that's that. Useful
enough, though the cost isn't low, about
$11 each, more than the ESI, transtormers.
(But more versatile too).

One small outward criticism. Where ESL
puts two short cables on its transformer,
with male and female phono plugs, the
Micamp comes without eables and its input
and output are both female sockets. That's
elumsy. It means making up special cables
—two sets, for stereo—and it involves an
undesirable reversal of direction. (A fe-
male output.) Yes, I know that customarily
the recording output on most amplifiers is
similarly female. There, a male cable would
be hopelessly unwieldy. But on the Micamp,
1 suggest, a short output cable with male
plug woull save other users as much time
as it would have saved me. Just plug
direetly into your preamp. Note also that
for most professional low-impedance miero-
phones a conversion will be necessary in
the input plug. They normally use the
larger “hermaphrodite” Cannon plugs.
These are minor carpings and you won’t
take them too seriously. The Micamp is a
neat gadget and useful.

Vico 87 and 89

Many readers will remember the some-
what eaustic, if enthusiastie report in this
column coneerning the first all-transistor
hi-fi amplifier, from Vico. It seemed to me
that the Vieo unit, full of almost naive
“bugs” and misealeulations—the company
had not been in hi-fi before though tran-
sistors were their speciality—was an im-
portant and interesting pioneer effort. 1
“hore down” fairly strongly upon the faults
of that unit because it scemed, under the
cirenmstances, a construetive move.

You'll be interested to know that the Vieo
people not only were pleasant about that
fairly severe criticism, but thanked us for
it and seemed only too happy to have an
outside opinion that might add to their
new know-how. It does happen! Criticism,
even in the manufacturing field, ean have

AUDIO e NOVEMBER, 1958


www.americanradiohistory.com

positive results of usefulness, if the eritic
is Incky.

And so a couple of months ago, zoom
through the mails came, not one, but two
new  Vico amplifiers, embodying improve-
nients that ave, I suggest, almost sensa-
tional for a Model Two in a totally new
line from an inexperienced maker. The
Viea 87 mnd 88 are semi-identical ampli-
fiers, it the sume decorative case and with
the same controls; the 87 is a 20-watt
model, the 89 a 33-watt joh, They arrived
Just at the climax of my stereo hum
tronbles—in seconds 1 had violated my own
Jjust-announced ruling and had put them to
work on stereo! After all—they were sup-
posced to he humless as only an all-transis
tor muplifier ean be, Everybody knows that,
Moreover, with identical controls and gen
cral features, o tricky decorator case that
stacks, so that one ot them fits neatly on
top of the other in interlock style (with
aiv space provided for ventilation in e
tween the two)—they really made a superh
stereo set-up, even if 1 did have to use two
volmme controls, (They're similarly placed,
and the setting: almost the same for a
given volume, in spite of 20 and 35 watts
—the sensitivity is about the same, quite
aside from the rated power,)

So—1T have only one nild complaint about
these two all-transistor, tubeless amplifiers,
whieh 1 bave heen using for sterco ever
since then, They hoth produce hum, Not
biul hum, hut enough to annoy my sensitive
cars, whiclt are very easily annoyed on this
seore, Thim ? Yes, even transistor appliances
bave ity alas, In Vieo's ease the main
trouble secms to he in the phono equaliza-
tion cireuits: it is there that the hum is
most noticeahle, On the other inputs there
is virtually none. even wide-open, (The
mike input does some rastling; not too
bad,)

But hum aside (and it hasn't stopped me
yet), these are remarkable units, At the
idle, with no signal input, they draw
roughly 7 and 9 watts from the power
lines. Efficient as all get-out. T tend to
leave ‘em on indefinitely, They are housed
in a wood sided eabinet with a handsome
white tilted front panel. framed in gold
and marked in good looking and legible
blaek design with red brand-name letters:
the control knobs are clear plastie, with
goll centers, High style, indeed, aud 1
needed only to put a piece of red sticky
tape on the two volume controls to put
them in practieal working order. (As I've
muttered betore, T do not like to have to
fish for the volume control among a lot of
identical knobs,) Quite decorative, at that
—the red stieky tape.

These Vico models incorporate practi-
cally everyvthing that was missing or lack-
ing in the first model. Loudness contour
control, the fixed type with several posi-
tions and oFr. a rumble filter (real low
down—1 can’t even hear the difference on
most material), a three-position cut-off,
Inputs in back eover all standard condi-
tions, and—Ilo and behold—there are two
radio inputs, one with a level-set; that,
surely, was thanks to my suggestion, that
on the first model the tuner input would
be overloaded by the average tuner. (But
on the input without i level-set this ampli
fier does not overload.)

There is a mike input, the usual transis-
tor facility, taking low-impedance mikes
without transformer. The over-all sensi
tivity is just right: the high-level input
takes my Awmpex signal beautifully, where
the first Vieo was dismally overloaded and
not i thing to be done about it,

In other words—the Vieo people have
really gone into the hi-fi subjeet this time
and have updated their working informa-
tion to a remarkable degree in sucli a short
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time. These models, of course, retain the
special transistor advantages, the low-im-
pedance mike input and in particular the
battery operation (12 volts) as an alter-
native to power line use. (You must still
be careful of plus and minus.

On Dbattery, these surely mark a new
level of top-quality luxury and power for
portable, auto, camping, boating and gen-
cral pienie hi-fi, In many a special installa-
tion, they should prove amazingly useful,
Use them in your trailer, yaelt, summer
camp, auto, commuter plane, and your
battery will hardly know the difference.
But don't try to carry the 87 and 89 in
your rucksack. These two amplifiers are
now full-weight and  full-size. They offer
no great advantage in bulk and heft over
most  trim-type  standard  amplifiers  of
equivalent power,

Maybe Vieo's next line will take advan
tage of transistors in the s aspect—a
minimum complete hi-fi amplifier, say 8 or
10 watts, with basic simple controls and
conneetions and light and portable like a
camera, That ought to sell,

LS. About that hum—1 can’t explain it
and haven't asked the experts, Too bad
the wuuplifiers would be near-perfect, if it
weren't for it, Not quite; one of them has
its cut-off connections mixed up, the 12,000
and 8100-¢ps positions interchanged. Early
ntodel slip, 1 expeet. (The hum, too, proba
blv.y I note tvo, while I'm at it. that the
more powerful 89 seems to have a slightly
ligher noise level in the wide-open positions
than the 87, Maybe this is merely the extra
power. It also secms ready to oscillate or
something  at  higher volume positions,
Generally it impresses me as less stable
than the 87, the 20-watter—that one is best.

Vico has a stereo wodel, cqual to a pair
ot the 20-watt 87's in one case, Also a
fortheoming FM-AM tuner that I'd like to
see, All of these all-transistor, of course,
The cost of these is in the middle-braeket
range, ceutered near the $100 mark, the
vilues well able to matel the tubed com-
petition in the siwmne range. I would guess.

The Salad

I can’t help oecasionally  appending a
few of the novel uses ' currently finding
for hi-ti stuff. You may be amused and
perhips aided,

Take polyethylene or vingl reconl hags,
These make the most perfeet vegetable
or salwd bags 1 know, Just dump food
in them, pull the tops together and stick
with freezer tape or a tight rubber hand.
Better  than  commercial  freezer bags-
they're bigger. T use them for deep-freezing
assorted  bulky foods. too. (My records
don’t suffer, T have several packages of
extra bags—you ean buy them in record
stores,

It you have any old Westminster Lah
Series dises kicking around that are par
tially expendable, you own an even better
gadget, Just dump the record out of that
marvelous zipper plastic ease and put it
in an ordinary record bag. It'll Le OK.
Then—stuff the zipper thing full of porta-
ble salads and the like: they'll keep for
days without wilting. The zipper is virtually
waterproof, too, and my travelling salad
stays fresh and doesn’t spill. Pve been
carrying scads of sweet lettuce from my
late garden down to the big city each week,
for friends and relatives, Thanks, West-
minster!

Suggestion: Fill a “polly” record bag
two thirds full of water, bunch up and seal
the top, sit the bag in your freezer compart-
ment, Tn awhile you'll have a dandy hunk
of rounded ice for a punch bowl. Just pour
on hot water to loosen the plastie.

That's enough for this month.

=
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The biggest volume ever!

The 4th
Audio Anthology

Just published.

The 4th Audio Arthology is ready for
shipment. 144 pages of complete ar-
ticles by world-famous authors..,con-
tains everything from transistors to
speakers, Numbers 1, 2, and 3 of the
AUDIO ANTHOLOGY are valued
highly in reference libraries throughout
the world...Number 4 of the series
promises to provide the same quality
of articles that has made the AUDIO
ANTHOLOGY a prized reference
work among the countless audio and
high fidelity enthusiasts, students, en-
gincers and musicians, $2.95 postpaid.

SPECIAL OFFER!

If you've missed the 3rd Audio Anthol-
ogy...here is a wonderful opportunity
to get it for your reference library at a
savings of 60%!

As a special offer,, . while they last,, we
will send you the 3rd Audio Anthology
Jor only $1 when you order your copy
of the new 4th Audio Anthology. (This
i)ﬂcr good only while the small supply
asts.)

r------.------

EIL-_----

RADIO MAGAZINES, INC.

Dept. AA34

Post Office Box 659

Mineola, New York

[ Enclosed is my rzmiuance for $2.95.
Please send me a copy of the 4th Audio
Anthology postpaid.

[J Enclosed is my remittance for $3.95.
Please send me BOTH the Jrd and 4th
Audlio Anthologies, postpaid.

Address

Giy . Zoae . Stple_
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NEW SPEAKER
SYSTEM SCORES
IN CHICAGO, N.Y.

Two gentlemen from Califoruia
appeared at the recent Chicago and
New York hi-fi shows demonstrat-
ing a new speaker system. Because
of its superior musical reproduc-
tion it received nods and smiles of
approval and a repeated comment:
“Best sound in the show”.

This was the Audiosonic speaker
system’s exciting debut. It is the
best because the two new compo-
nents which comprise it combine
to produce nearly perfect transient
response.

The Audiolab Custom 16 Co-
Axial Speaker: 2-way full range
speaker with dynamic braking and
a revolutionary polystyrene foam
plastic cone. Wide, flexible suspen-
20-cycle resonance, cast
frame, heavy magnet. Plus, the
Anechoic Enclosure: beautifully
styled new acoustical design. The
first new commercially available

ston,

enclosure principle since 1934.
Sum total: The most truthful, stim-
ulating musical sound outside the
concert hall.

Thousands heard it at the shows
and were thrilled. If you haven’t
heard it visit your local hi-f
dealer. Should he not yet have it
in stock tell him to order so that
the Audiosonic will be available
in your community.

These fine products are also sep-
arately available. The Anechoic
Enclosure comes in a variety of
models and finishes. For Custom
16 technical information and com-
prehensive specifications, write to:
AUDIOSPEAKER LABORA-
TORIES, P.O0. Box 1082,
Pomona, California.
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PHASING

(from page 17)

tors. The axes of the two motors in a
stereo cutter, such as the Westrex, ave
90 deg. apart. hoth inelined 45 deg. to
the record surface. 1t is eommon to indi-
cate their motions as two vectors as is
shown at (A) in Fig. 3. As shown, their
phasing indicates a resultant motion in
the vertical plane and none in the hori-
zontal, If, instead, the veetors were
shown as at (13), the resultant motion
would be horizontal with none in the
vertical plane. This is the correet phas-
ing of the cutter to produce lateral mo-
tion from in-phase signals to the two
recording amplifiers.

Another factor which leads to some
confusion is that the right motor of the
cutter  causes modulation of the left
aroove wall and vice-versa, The R.ILAA.
Standard states that right side informa-
tion appears as modulation of the outer
groove wall. Tn the case of most pick-
ups, motion of the outer groove wall
zenerates an eleetriceal sigual on the left
clement of the pick-up. Here right and
left arve defined by facing the front of
the eutter or pick-up in eutting or play-
ing position. More specifieally, motion
of the outer side wall produces an elee-
trical signal on the side of the pick-un
nearer the center hole. Confusion on this
point also arises from the Westrex 1-A
Frequeney Test Record whiceh ealls the
outside groove modulation the left chan-
nel. The record is all right in itself, hut
is not labeled in accord with the defini-
tion of the R.ILA A, Standard. This is

(A

(8)

Fig. 3. (A) Vectors indicating the motions
of the two channels in 45/45 stereo disc
recording. With the phasing shown, equal
motions result in vertical modulation
only. (B) Here the vectors are phased so
that equal motions on both sides will
result in lateral modulation only.
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From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR 11
60 watt amplifier

e e =
DESIGN The combination ol patented
ULTRA-LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control, and ULTRA STABILITY, represents a
new high in the art of amplifier design . .. an
example of ACROSOUND'S latest achieve-
ment in AMERICAN Know-How. This super:-
ority of design now enables anyone with or
without any previous knowledge of electronics
to assemble for himself or hersetf ... (yes'
it's that easy') .. . the finest of amphfiers and
at a most reasonable cost, in only two hours!

PERFORMANCE By listening test, or by in-
struments .., second to none in clarity and

lreguencx response, Normal level distortion is
virtually unmeasurable—IM 1% or less at 60
watts, 120 watts peak. Completely stable . .,
unaffected by loads, perfect square waves,

QUALITY Everypartgoingintothe assembly
of critical and even non-critical circuitry is
tested and checked to aliow no more than
1+ %% variation from ACROSOUND'S siand-
ards. Speciaiized test equipment unavailable
commercially was designed in ACROSOUND'S
laboratories to achieve this resuit. Every
rinted circuit board is placed in trial opera-
tion on a laboratory_amplifier. Ouiput tubes
are matched by trial and double checked,

COMPONENTS ACRO'S newest T0O-600 out-
put transformer with special hybrid winding—~
separates functions of output circuit and
feedback circuit, Heavy duty, completel
assembled, and thoroughly tested, pnnieé
circuit board assures uniformity of perform.
ance. Low distortion EL34 output tubes are
operated well within their ratings ensuring
long tube life and optimum performance.

PRICE In preassembled kit form so that you

may save money, learn while doing, and have
the proud satistaction you built the best for
only $79.50 net...or if you feel you would
prefer it laboratory assembled it still repre-

Sents a bargain at $109.50 net,
HEAR IT AT YOUR DEALER NOW!

Experts know why ACRO s best!
Others . .. Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28, PA.

Circle 748
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understandable, sinee it was produeed
before the R.ILA.A. Standard was
adopted.

The flexibility offered by stereophonic
reproducing cartridges makes it possible
to determine whether records have in-
phase information eorrectly appearing
as lateral information or just the op-
posite. By switching the output termi-
nals, a good sterco cartridge may he
connected to yield only lateral informa-
tion or only vertical information. By
reproducing a record alternately with
these connections, the relative outputs
may be eompared. The correet connec-
tions of the pick-up cartridge may he
checked by observing the results with a
conventional lateral record. Of ecourse,
on stereo records which are sharply
separated very nearly equal information
will appear under the lateral and verti-
cal reproducing conditions, Al records
having  substantial  third channel, or
phantom, information ax well as those
made with the X-Y or M-S tvpes of
pick-up, should show greater cnergy
laterally than vertieally,

One favorable faefor is that the im-
provement in repradneing  equipment
which stereo necessitates makes the re-
sults sound quite good even when im-
properly phased. This, however, does not
Justify any lack of effort to effect the
hest possible results, X

AIR SUSPENSION

(from puge 21)

Relative radiated sound pressure ex-
pressed in decibels is:

SPL =20 IOgn

JG

K.
\

a’ o0

+ (‘)7 (f~g’)
(9)
The equivalent cirenit <hows when the
cnelosure is tuned to speaker resonance,
the impedance is a maximmum and is
resistive at this frequeney so that the
speaker exe lll\i()n should be greatly re-
dueed. In Fig. 5, (A) and (B) show the
excursion of tho speaker in a elosed box
and in a vented enclosure, respectively,
verifying the intuitive reasoning. Figure
6 shows the cffects of reduced exceursion
on the total harmonie distortion. Al-
thongh speaker excursion is greatly re-
dueed, the acoustic power radiated is not
reduced, A plot of the ratio of port
velocity to speaker velocity shows that
for normal port Q's, (greater than 5H),
the acoustic power radiated from the
port predominates over that radiated
from the speaker econe for about %
octave above and below speaker reso-
nance, Since the port does not have a
non-linear diaphragm  suspension  to

\ (gF-1)"+g°"
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... make the complete change easier
with GRAY

all-new GRAY STEREO TONE ARM

Model 212-SP, 34.00. Model 216-SP, 36.50

Owners of GRAY 212 and 216

tone arms may switch easily

to SP scries with new GRAY

STEREO CONVERSION KIT
. Only 3.95.

Your cartridge will sound best in a
GRAY tone arm. Dual viscous damp-
ing absorbs noise and vibration on
widely separated vertical and lateral
pivots, thus reducing tone arm reso-
nance. Other features include static
balance, stylus pressure control, slide-clip for quick cartridge switch-
ing, multiple wiring for monaural and stereo applications, simple
installation, and overall precise metallurgy to insure freedom from
distortion and life-long operation without wear. Get the “casy feel”
and superior performance of a GRAY tone arm now at fine High
Fidelity showrooms everywhere.

For new literature on

G R AY GRAY RECORD PLAYING EQUIPMENT
write to:
High Fidelity Division

DEPT. H « 16 ARBOR STREET, HARTFORD 1, CONN.
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ARE YOU
SOUND
HAPPY?

To achieve superlative sound reproduction,
there must he a reason. Such results cannot
be ohtalned from cheap materials, slipshod
workmanship, expedlent design, or other cost
cutting devices fo make a bhig, wide profit.

The Bakers Ultra 12 Loudspeaker ana the
Bradford Patented Baffle reproduce nltimate
tacslmile for an inevitable reason. The reason
is in the specs.

BAKERS
ULTRA 12

20 to 25.000 cycles
from n single, ex-
ponential 12” cone;
20 cycle cone reso-
nance; 18,000 gauss;
200,000 maxwells;
plastic foam sur-
round; aluminum
voice coll on ajumi-
nam former; heavy
oast aluminum
frame; 20 wnatts; no distortional crossovers.

For these reasons, the Bakers Ultra 12 is
extremely sensitive, and therefore provides a
smoothness, clarity and transient response...
& true naturalness ... not found in any other
speaker regardless of price. Pride of posses-
eion Is only 83 hucks.

BRADFORD
PATENTED BAFFLE

Stereo, or monaurai, the trend is toward
compactness; 12” x 12” x 9” for 88 and 10s;
17” x 17” x 14” tor 128 and 15s. Because of
the patented (No, 2,834,423) pressure relief
valve, this enclosure is equivalent In results
to a 20 cubit foot
infinite baffle.
The Bradford
Patented Baffle
provides the only
true acoustic sus-
pension principle
for the pressure
relief valve auto-
matically regu-
lates the acoustic
tension or spring
of the alr within
the enclosure to
the excorsion characteristics of the Bakers,
or any other, speaker. Because of this pat-
ented principle, there is absolutely no boom,
cabinet resonance or listening fatigue.

The Bradford Patented Baffle is recom-
mended by renowned audio authorities, and
sold throughout the world because of its out-
standing merit and adherence to clalms.

Mahogany, walnut and unfinished birch;
selected, grain-matched, 34” plywood veneer;
ragged construction; hot lacquer finish , . .
hand-rubbed. $34.50 to $69.50.

Speakers and baffles sold separately. In
combination, we guaranty these unite to be
superior in true realism to any other system
regardless of price.

write for literature

BRADFORD AUDIO CORP.

27 East 38th St., New York 16, N. Y.

Telephone: OXford 7-0523
Circle 86A
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create distortion, the over-all harmonie
distortion is greatly reduced.

The port veloeity for Q's of less than
5, as would be the ease in distributed or
friction-loaded ports, is of the same
order as the speaker velocity and hence
radiated power is greatly reduced. The
cone amplitude is also inereased and
distortion is inereased likewise.

The phase shift is very rapid above
and below speaker resonance so that
for all practical purposes the radiation
from port and cone can be considered in
phase above speaker resonance and 180
deg. out of phase below speaker reso-
nanee,

An examination of the expression for
relative sound-pressure level shows that
two quantities affeet the output—
speaker Q, and the ratio of enclosure
stiffness to speaker stiffness. Decreasing
the stiffness ratio and inereasing speaker
Q will inerease output. It will be shown,
however. that whereas the closed box
required a speaker Q of about one for
flattest response down to resonance, the
same speaker in a vented eneclosure of
the same size now requires a Q of less
than % for the same output. This allows
using a higher speaker efficiency and/or
higher damping factor in the amplifier,
with an improvement in transient re-
sponse,

Figure 8 shows the theoretical sound
pressure response of a speaker in a
vented enclosure for a stiffness ratio of
7, for several values of speaker Q.
Figure 9 shows this experimentally.

This corresponds to a 12-in. speaker
in an enclosure of ahout 214 eu. ft.
volume. The flattest response corresponds
to a Q of about 0.3. The response quite
obviously is not flat down to speaker
resonanee. Consider, however, a specific
example and compare this to the closed
box response. Assuming a speaker reso-
nanee of 20 ¢ps, Fig. 8 shows a flat
response down to 34 ¢ps for a Q of 0.32
with the 10-db-down point at 28 cps.
The stiffness ratio of 7 would in the
closed hox ease give a speaker resonance
of 60 cps. Figure 4 shows that a speaker

£ _QUIWARD

"
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CONE 80DY

NORMAL
POSITION

MAXIMUM EXCURSIONS

Fig. 11. Shape of Flexair suspension at
extremes of l-inch peak-to-peak excur-
sion.
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Fig. 12. $S100 3-way System with Stereo
Director.

»Q7 of 1 would give flat response to 60
eps with the 10-db-down point occurring
at 32 e¢ps. The response of the veuted
enclosure is improved over the range of
60 to 28 eps as compared to the closed
box. The transient response and non-
linear distortion of the vented enclosure
15, in addition, vastly superior to that of
the elosed box. Tn eases where the allow-
able cabinet volume is more generous, a
vented enelosure offers considerable gain
in output over the elosed hox. \ stiffness
ratio of 2 which corresponds to a volume
of about 7 to 8 cubic feet gives a re-
sponse which is flat down to speaker
resonance for a speaker Q of 0.5,

A closed box of similar volume would
be 10 db down in output at this peint
for a similar Q and 6 Jdb down for a
Q of 1. The design of this type enclosure
is sufficiently difficnlt that it should be
attempted only if adequate test facilities
are available. Should the enclosure be
mistuned or if a speaker of the wrong
“Q” is used, considerable peaking in
response ean happen at the upper re-
sonant frequency, as shown by Figs. 3,
7, 8, and %. If, however, proper econ-
sideration is given to enclosure tuning
and speaker damping. the vented cabinet
will be the most generally suitable en-
elosure for medium to small volumes.

New Reproducers and Components

A series of reproducer systems has
been designed around the Flexaiv woofer
as shown in Fig. 10, These high-compli-
ance, long-travel woofers differ from
others now commercially available in
four major respects:

1. The low free-air resomant fregqueney
(22 eps for 12-in. P12-NF and 18 eps
for 15-in, P15-L.F) comes from an in-
erease in compliance of the suspensions
rather than from adding mass to the
moving systems. Cone weights still are
in the normal range, although to the
upper side of the conventional tolerance
spread.

2, An impregnated cloth bellows-type
outer suspension, or annuhis, can stretch
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greatly with good linearity in foree-to-
distance ratio. This type of corrugation
has heen found to be much superior in
streteh to conventional ‘‘roll-type” cor
rugations, while still maintaining good
lateral centering strength. Polyurethane
foam was investigiated for the annulus
suspension. Its high compliance gave the
low resonant frequency required. hut
linearity hecaine poor long before exeur-
sion was adequate. In addition to line
arity limitation, air tlow through the
foam annulus lost considerable bass out-
put efficieney. Figure 11 illustrates to
exact seale just Liow the Flexair suspen-
sion looks at rest and when stretchel to
14" in each direction, The drawing was
made from plaster sections cast onto the
annulus at rest or stretched. It should
be noted especially how the shupe is the
same for both inward and outward ex
cursion. Edge damping eomponnd stabil-
izes the annulus movement and eliminates
the “edge hole” characteristic of most
untreated speakers. This material also
effectively seuls the interstices of the
anmnulus to prevent air leakage. The coil
centering spider is very lurge, with many
corrugations. It eontributes only 20 per
cent of the total stiffness, and so ean use
conventional rolls.

3. Efticiency is somewhat higher, largely
beeause low resonant frequeney has not
been achieved by efficiency-killing high
miass. It is within about five to six db
of that of conventional stiff supported
speakers of the same magnet weight.
VU-meter readings taken during listen-
ing sessions show power input for gener-
ous levels in living rooms seldom rising
ahove three watts.

4. The voice-coil and air-gap relation-
ship is worked out to give a nearly con-
stant drive product over the exeursion
distance. Air-gap shaping adjusts the
lower fringing flux total to more nearly
equal that of the upper fringing flux.

Two types of vented enclosure ave
produced currently by Jensen. Bass-
Ultrailex models use rather large ree-
tangular duets, and the newer, smaller
Bass-Supertlex models are optimized
with stiff, round tubes with ontlets very
close to the woofer cones.

Reproducers shown here were predi
cated on furniture stvling to enrrent
trends and on use of a direetional fea-
ture for controlling the direetional ehar-
acteristiec at higher trequencies to best
advantage for aetual living-room instal-
lations. Kxtensive testing in homes of
Jensen engineers and executives con-
vineed all listeners of the basie merit of
physieally frecing the upper frequeney
speaker channels from restrietions foreed
by enclosure placement. Group audition
sessions were held, with listeners record-
ing their preferences in aiming the
higher frequeney chunnels as done with
the Stereo Director”® assemblies to he
seen in the top compartments in Figs.
12 and 13.

The dircet radiator and horn speaker
units in the Stereo Directors have rela-
tively hroad directional charaeteristics,
compared to similar units commereinlly
available. It was found that direetion
preferences werc never very exaet, and

7 T.M.
8 U. 8. Patent applied for.
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ALTEC 661

New - Low Price

Recording Quality Dynamic

...NO HIGH

FREQUENCY PEAKS

A

1y
\v
N
\
\

I i
This new sintered bronze filter, exclu-
sive with ALTEC, gives exceptionally
wide range performance, eliminates

high frequency peaks by providing an
acoustical resistance loading to the
front of the diaphragm, and seals the
pressure element against dust, dirt,
and moisture.

See the 661 at your dealer and you will buy it
for the most critical requirements.

Ideal for recording, home high fidelity, public address,
and broadcast applications.

SPECIFICATIONS: 661 MICROPHONE

Type: dynamic

Frequency response: 30 to
15,000 cycles

Output tevel: —55 dbm/10

dynes/cm?

Output impedance :

661A 30/50 ohms

6618 Low 30/50 ohms
Medium 150/250 ohms
High 20,000 ochms

STAY AHEAD WITH

1515 S. Manchester Avenue, Anaheim, California

Dimensions: Length Price: 661A — $49.50;
53, including swivel, 6618 — $59.40
Diameter — 154" ——

. Accessory: 25B Desk
Weight: 661A— 7 ozs.; ‘ |
6618 9 025, Stand — heavy cast iron

stand in matching green
Finish: Dark green (satin) Dimensions: 5%," L
Mounting: 56" — 27 swivel 37" W, 312" H
head weight: 3 Ibs.

Tid—

LANSING CORPORATION

ALTEC LANSING CORPORATION, Dept. | 1 4J
161 Sixth Avenue, New York 13,

WWW. aknerieaniadiahistary.com

1221

N. Y.
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RACON
18" WOOFER

for a new high in lows

The new Racon 18” woofer, model I18-HW, is
truly the Coliath of the bass family in its re-
production of extremely low frequencies. Deep
fundamentals to the sub-audible area are ren-
dered with precision and freedom from boom.
The 18-HW uses the Racon design of floating
corre which results in low fundamental resonance,
high compliance and low mass The plastic foam
surround |patented]| which supports the cone,
provides pneumatic self-damping to smooth out
the resonant peak. Optimum performance is as-
sured without recourse to expensive amplifiers
having special output circuitry or high damping
factors.

A series of feather-weight stiffening struts are
cemented radially to the back of the cone to add
rigidity, preventing “breakup™ at high volume
levels.

The 18-HW is of the high efficiency type and
does not require abnormally large amplifiers. Any
conventional 10-50 watt amplifier will supply
more than adequate drive for 1he most exacting
home use. It uses a magnetic “pot" structure
weighing 20 Ibs. and an Alnico V DG magnet slug
weighing S I|bs., equivalent to a ring magnet of
8V, Ibs.

To assure maximum nigidity and maintain voice
coil concentr.city at all times, the supporting
basket is a one-piece massive aluminum alloy
sand casting.

WRITE FOR FREE LITERATURE

SPLCIFICATIONS
FREQUENCY RESPONSE: 10 to 1500 cps
FUNDAMENTAL RESONANCE: 19 c.p.s.
IMPEDANCE: 8 ohms
POWER: 25 watts
WEICHT: 38 ibs.
DIMENSIONS: 1814 dia, 10" d
AUDIOPHILE NET: $150.00

[HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC,
1261 Broadway, New York 1, N. Y.

Export: Joseph Plasencia
401 Broadway. New York. N
Canada ion Sound E
4040 St. Catherme St., West- Montreal 6 Que.
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Fig. 13. §5-200 4-way system, with 15-in
Flexair weofer and Sterea Directar

could not he tied down to within less
than 15 deg. However, always there was
moderate to strong  preference for a
weneral aiming direction. In the great
majority of cases. this was in the diree-
tion of the listener. Here, however, were
found 2 limited number of contradictory
preferences with certain program ma-
terial types. For instanee, with a large
synmiphonie band recording some listeners
wanted the Directors aimed outwardly,
s0 as to bounee the sound off walls, or
into eorners, The explanation given was
that this aiming scemed to spread the
sound in a manner such as to inercase
the illusion of a large source.
Conelusions from these tests have been
at variance in sonme respects with certain
tests made iu treated laboratory rooms.
Other conclusions also have not agreed
with previousiy published data. The best
explanation offered to date is that no
rigid formula can be set up for the way

to install a stereo system. Flexibility in
movenent of speakers, and especially in
aiming of the upper channels seems to
be quite important at this stage of stereo
development.

High back pressure against the cone
sometimes is deseribed in terms of “re-
storing force” or “air spring” for the
high complianee woofer in a small closed
box. This back pressure cannot be con-
sidered a form of loading, however, nor
as damping. Damping ean only be
achieved by electromagnetie eoupling to
the amplifier or by means of the resistive
component of the enclosure impedance.®
An air volume in a box has no significant
resistive eomponent. The vented enclo-
sure, on the other hand, transfers radi-
ation resistance at the port to loading
resistance at the cone, thus qualifying as
true damping.

The higher internal pressure generated
in the tube vented system makes the
problem of rigidizing and secaling the
woofer enclosure of even more conse-
quenee than with the elosed box. Using
sine wave input well within the power
handling capability of the system, easily
perceptible air current can be felt up to
12 feet from the mouth of the tuning
tube, At 2 feet distance. flame from a
“windproof” lighter can be extinguished.

Fach woofer is tested with a stetho-
scope for air leakage between front and
back of cone, and each reprodueer is
tested for air leaks with the woofer
mounted and operating at low-frequency
sine-wave input. There c¢an be no com-
promise degree of sealing, it noticeable
distortion and ontput differences are to
be aveided. All personnel involved in
development and produetion of the re-
producers agree, however, that the extra
problems and eare are more than offset
by the quality and quantity of bass
possible in such a small space. ¥
Beranek,

o1, L. “Acoustics,” p. 205,

DAMPING FACTOR

CHART

(from page 25)

An experhunenter wants to measure the
damping factor of an amplilier having
an 8-ohm nominal output impedance,
For Seale B, he uses a standard 10-per
cent 8.2-ohm resistor for R,, and ar-
ranges to switeh a 10-per cent 0.82-ohm
resistor in series with it for R, Still
assuming the worst, say that these ve-
stors are off by their full 10 per cent
—in opposite directions, of course; R,
ir l'("l“\' 7.38 obs, and R, is 738+
0.902 = 8.282 ohms. This wians that our
1-(-onmmmll experimenter s operating
with I, = I, x 1.122. lle goes throngh
the preseribed motions and gets a de-
lection of, say, — 3.2 db.

Consulting a table of db ratios, we see
that — 3.2 db corresponds to a voltage

]

WWW. aknefieainiadiahigstory.com

ratio of 0.6918. If we let E,= 1.0 volt,
for the sake of simplicity, we get the
following set of values: K, =1.0 volt,
E,=0.6918 volts, R,=7.38 chms, R,=
282 ohms. The damping factor is, there-
fore:

7.38
0.6918 - 1 Sl
1 0.6918

7.38 7 8.282
The damping factor represented on the
chart for —3.2 db deflection is —1.205,
s0 the error is about 3.6 per cent.

This error reduces to less than 1.5 per
cent it H-per cent resistors arve used, and
to less than 0.5 per eent for 1-per cent
resistors.
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Factor and Fancy

Aectually, there s a great deal of
fiction in any quantitative statement of
damping factor. By its very nature. the
term is limited to an expression of the
relationship between two supposedly defi-
nite and tixed quantities: the internal
impedanee of the amplitier and the im-
pedance of the load. This is fine as long
as the amplifier is terminated by a fixed
resistor of proper value—then the term
“damping factor” has a real meaning.
However. T submit that the whole issue
is how well the amplitier ean damp not
a fixed resistor. but a loudspeaker.

An amplifier having an internal im-
pedanee of +4 ohms at its 8-ohm tap
is said to have a damping factor of +2,
But when terminated by a loudspeaker,
“+ 2" accurately represents the measure
of control over the load only over a
narrow band of frequencies. At some
frequency at which the effective imped-
ance of the speaker is 16 ohms instead
of 8, the effective control will he twice
as great (assuming the internal imped-
anee to remain constant, which it does
not and may vary markedly in cither
direction), and the eFective damping
factor will be +4 instead ot + 2,

In the days when all amplifiers op-
crated in the positive region, the rated
(or nominal) damping factor, therefore,
sort of represented the mmimmum value
of control, so that any error was just so
much to the better (assuming voice-coil
impedanee never to fall below noniinal).
But that doesn’t go any more—indeed, it
is just the other way aronnd in the nega-
tive region: Obviously, if in the fore-
woing example the internal impedance
had been — 4 ohms, then the nominal DF
becomes — 2 and the effective DF be-
comes —4; twice as bad instead of twice
as good.

It oceurs to me that there will he times
when it will be necessary to state posi-
tively the damping characteristies of an

amplifier and speaker system combined, |
which would be in the form of a curve|

running through the frequenecy spectrum.
1 suggest, therefore, that we should adopt
the terminology “nominal damping fae-
tor” and “effective damping factor” with
the added qualifiers “indieated” and
“triue” where applicable. In most eases,
the qualifiers could he omitted, being
either understood or unimportant to the
purpose at hand. ¥

EQUIPMENT REVIEW

(from page 46)

exceptionally aceeptible speaker system,
Supplied in 8-ohm impedanee only, the
X-100 is available in African mahogany,
Swedish hirch, or pewter walnnt, It meas.
ures 24 in. high by 24 in, wide and 15%
in, deep, and a eabinet of identical ap-
pearance is available for housing phono
and amplifier equipment with o Jdesigna-

AUDIO o
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tion of N-100-E.

Technically, the X-100 consists of two
12-in. wooters mud a single cone tweeter,
with adequate eahinet damping for excel-
leut transient response. Efficiency is relu-
tively high for small speaker enclosurcs,
with 14 watt being suftieient to drive the

speaker at tull room volume. M-28
Fig. 2. United
Speaker Systems’

new Model X-100.

WWW ammerieantadimhistory. com

-ssthere is

S
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Marantz amplifying components are
pre-eminent as the standard for
quality. Made ond tested carefully
in limited quontities, their superior-
ity of performance is recognized by
those who know and understand
high fidelity equipment. Where only
the best possible results are ac-
ceptable you will find Marantz well
worth its slightly higher price.

maramniz

MODEL 1, AUDIO CONSOLETTE $153
Cabinet $18

% NO audible hum
% Lowest hiss, distortion

% Audibly superior sound
quality

MODEL 2, POWER AMPLIFIER $198

% Conservatively rated at 40
watls, it is the finest
performing armplifier
available today.

% Unconditionally stable

* Metered tube odjustments
for continving optimum
performance

* Exceptionally fine
overlood choracteristics

MODEL 5, POWER AMPLIFIER $147
Covar Grille $7.50

* Compoct 30 wott version
of the Model 2

% Full powered fransients
without breckup. 1t will
drive ANY speaker
system fully

MODEL 3, ELECTRONIC CROSSOVER $90
Cabinet $15
% Audible improvement
for almost all speaker
systems. Adds the final
touch of perfection to
deluxe installations
(Requires 2 amplifiers)

MODEL 6. STEREO ADAPTER 545

% Connects two Audio
Consolettes far stereo,
Step type master volume;
Speaker reversal; Master
power switch; Master
Function selector; Manitar
switching; etc, Choice of

e horizontal or vertical

mounting.

Prices slightly higher
in West.

Available at dealers in quality
high fidelity components.

* Write for literoture

maranilz company
25-14 Broadway, Long Island City 6, N. Y.
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GRADO

“Truly

the

world's
finest...”

STEREC CARTRIDGE $49.50

APAT

GRADO

LABORATORIES, INC

4514 Tth Avenue Brooklym 20, Mew Yark

Espart-Simantrice, 75 Warren 5k, MY, C
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STEREO CONSOLE

(from page 0)

reetly to the right amplifier, and the left
channel goes through the preamp (This
gives an opportunity for balanecing the
two signals. since once the tape recorder
playback volume is set. the preamp
volume control adjusts the level of the
left channel only). We connceted every-
thing up, turned on a stereo demonstra-
tion tape, and sat back to enjoy our-

including reversing the phase of the
lower playback head in the tape recorder,
but the final solution chosen was to alter
the output stage of the pre-amp. Since
the plate is 180 deg. out of phase from
the eathode, a plate-load resistor was
installed and the output taken from
there instead of from the cathode fol-
lower. This put the output signal in

V7 ——
7 —p—
2

.
f, TUNER
y
CHANGER S PRE-AMP

17—

TAPE RECORDER

r TURNTABLE
e

Fig. 5. Plan of equipment panel area. Spaoce is provided for future Conrac Fleetwood
TV tuner.

sclves, But it didn’t sound "right.” “The
signals are out-of-phase” we thought,
and hastily reversed the speaker leads
on one channel. Now the stereo tapes
sounded fine, but when we switehed baek
to a monophonic souree, it didn't sound
right. Then the light dawned. Because of
the number of stages in this particular
preamp, the output signal is 180 deg.
out-of-phase with the input signal. This
is of no significance in 999 installations
out of 1000, but in our case it meant that
cither the stereo signals would be in
phase, or the mononophonie signal, but
not hoth.

Various alternatives were considered.

Fig. 6. Tuner aond
preamp panels
are mounted on
individually re-
placeable mount-
ing boards. Pre-
cut panel is for TV
tuner,

WWW. asnefieaatadiahisiarv.com

phase with the input signal and solved
the problem. (We have not, as yet, en-
countered phasing differences between
recorded tapes. If we do it will be neces-
sary to install a reversing switch on one
pair of speaker leads. But surcly tapes
will bhe standardized as to phase some-
time in the future.)

Cabinet Design

The design of the cabinet is conven-
tional except for its size (See Fig. 3.). It
is a full six feet wide, The speaker enelo-
sures in the eabinet are angled outward
which improves the stereo effect with
relatively narrow-spaced speakers. A lift-

AUDIO e NOVEMBER, 1958


www.americanradiohistory.com

top lid was chosen sinee the operation of f
the record players and the tape recorder
are most convenient from the top. The
prototype had a full-width lid, but later |
models mse a three-section lid as shown

in Fig. 4. The tuner and pre-amp are

mounted vertically on individual mount- Pro duced foy St€V€0

ing hoards with grooved edges. This
permits good ventilation and is also an |

aid in servicing. since each unit may he Leave it t0 London! The masters of  the symbol of supremacy in stereo . . .
lifted out ill(ll\’l(lll:lll:\'. In addition, spare recording have not only perfected ffss.
hlank panels are available so components stercophonic records, they've produced So don't put off till tomorrow what
may be replaced at a later date. We have| 1y comprehensive collection. This ~ you can hear today: Renata Tebaldi,
CLLORDUIG T O UG L S very moment your favorite music-dealer ~ Mario Del Monaco, Ernest Ansermer,
COULE R TS "s,.sho‘,"" hy the | supply you with 150 different ffss Mantovani and many other great artists
blank cut-out panel in Fig. 5. recordings. These are not hurriedly performing musical works to suit every
L s improvised re-pressings of ordinary re-  preference...all brought to you through
LG e B B ) cordings. They are specifically pro- the marvelous new sound-medium of
high quality wide-range sound system duced-for-stereo records worthy to bear stereo . . . stereo at its best .. . ffss.

for the home in a single, reasonably |

handsome. albeit large, console, The lmsic» O ) London i*ss Record ngs are n a
eabinet <hell is adaptable to various com- | E S uyroo cs
ponents, and less-expensive versions in- Rhythms of the Ssuth
corporating lower-cost components have
heen built with some sacrifice in perform-
ance,

& s

- ]
wateree Souna
S

Future Developments

Well, the next step is, of course, the coeoss
incorporation of stereo dises, We think
the technique of “flat” reproduction on |
the right sterco channel is a satisfactory |
one, and the technique we plan to follow
is to nse an additional tone-arm with DEPT.CB - 539 WEST 25TH STREET, NEW YORK 1. NEW YORK
stereo cartridge on the turntable and Circle 81A
feed the twin high-level equalized signals |~
to dual ganged volume controls on the
turntable mounting board. The left sig- |
nal will feed the avx position on the
Bogen, and a Tare-msc selector switeh |
will be added between the outputs of the
tape player and the stereo dise repro-
ducer. Operation of the unit will be
somewhat more complicated but that is
the price we have to pay as the funetions |
are increased.

Please! Someone bring out a stereo
preamp with provision for off-the-tape
monitoring! Tt would then he worthwhile

redesigning the unit to incorporate a ofe
stercophonie tape recorder as well as The Ideul AII'Purpose Ampllfler
playback. But the beauty of our design,

we feel, is that it cannot be obsoleted. As for Home High Fidelity Systems

new components and features become

full frequency
stereophonic sound

available, they can be accommodated in | ® AF amplifier section with maximum gain of
the existing eabinet with ease, A 61 db

@ Incorporating FM-AM (SW & BC) tuner with
flywheel tuning
® Built-in tone control

OUTPUT CIRCUIT | pioneer FM-R301

Receiving Bands BC 535~ 1,605 ke
SW 3.8~12 Mc
1 FM 80~ 108 Mc
Frequency Response 30~30,000 cps +0.5 db

(from page 23)

transformer turns ratio then should be

24.2/\/11 or 6.7. This ealls for a pri- | Power Supply 117 volis

mary impedance of 360 ohms, and Maximum Power 7.5 watts

transformers of this sort are not pres- |

ently available. Ilowever, a transformer @ F U K U I N E I. E C T R I C

of this turns ratio is not hard to wind 5, Otowocho 6-chome, Bunkyo-ku, Tokyo, Japan

by hand; and in the cathode cireuit its % i - |
characteristies are not very eritieal ex- | Circle 818
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SSERVE YOURS NOW ! | et tor the teakage mductuneer. 4
RESERVE YOUR LR i it
buy cheap transf f about th
THE MARA"TZ STEREO CONSOLE rril;:’htap:):\"}:rp 1'alt?:; ‘;2‘;" tge ;]oc‘:ll bznfi
gain counter and use the core from it.
Choose wire sizes so that the secondary

° resistance is only a fraction of an ohm
fl'om lEO"ARD RADIO inc. and the primary resistance proportion-

ally small. The primary and secondary

(available for early Dec. Delivery)

The model 7 Marantz Stereo Console is a high grade winding should be wound in the closest
self powered stereo preamp of exceptional versatil- . . . . .
ity which has been dﬁsigned for a minimum of con- possible proximity (bifilar, if you have
fusion in actual use. Unexcelled performance of botl . . . .
Stereo and monoghonic programs. All tone and filter the patience) to 'kl‘ep t.he leakage in-
controls removed from circuit in flat position. Cor- ductance low. Primary inductance will
rect equalization automatically inserted by selector B .
switch. Exceptionally high gain phono inputs negate be high enough if any reasonable mun-
the use of cartridge transformers. Inputs: 9 on eacl . 5 g . .
channel. Outputs: one recording and 2 amplifier on !’Lr of turns is p"t on the transforme t
EACH channel. Price $225.00 it has only to I‘))e about a henry or so
Cabinet $ 24.00 for response to 20 cps. )
Due to the low gain of triode output
«f a0 .3 o 3 o
MARANTZ MODEL 5 POWER AMPLIFIER S{fof}?: o dll‘;‘?lt St:llg‘e mtust b(:hpro'udef]].
. . A e input to stage 3
This addition to the Marantz group of high quality I, N L g 3 Sl,gn? e
progucts fills a long f|e|ff need for a ?omp:ct. must be mixed in some way. A resistive
medium-power basic amplifier of better quality than EI- Lo Sran .
heretofore available. Based on the circuit of its mixing bus L (T pOSSlhlllty! but it
40 watt “big brother”, its 30 watt power require- suffers from gain loss and possible deg-
ment results in a considerable reduction in cost even lati £ hich-f §
though it fully hre:‘alns the superior c%strucno'n radation of high-frequeney response due
techniques for which Marantz is known. Accurately q g q N . .
calibrated indicator with tests and adjustments for Lopits hl,gh impedance. Ar® a".'e“m.t“e
b‘ias and A.C. balancebaduésfmenf. Telephone quality method is suggested by the simplified
electrolytic, terminal board construction, transmitter ] - 00 .
lyt rid-cathode mixer of Fig. 4. liere 1
type oil input condenser. Price $147.00 5 g 1

and 17, act as a push-pull voltage am-
plifier for F, except that ecathode-fol-
) lower V7, also drives their cathodes in
mail ord'ers, a grounded-grid arrangement. The rve-
E 0 N A R D RADIO, INC. 25% deposit . . . . sult is addition of K, at both sides of
Pl . 5 oy COlandt 7.0218 balance C.0.D. the output signal as desired.
— In Fig. ') is shown the eomplete out-
B put and driver stages of the “Bi-ortho”
eireuit. Using the 6BX7 as shown it is
capable of about & watts output. No
phase splitter is shown because nearly
any type is satisfactory; channel 1 re-
quires about 2 volts grid-to-grid drive
and channel 2 vequires about 6 volts.,
A
1 Ralph C. Johuston, “A Cathode-Fol-

lower Amplifier.”” Radio & Television News,
October, 1955, p. 124,

COMING HI FI SHOWS

Nov. 7-9—Omaha, Neb.; Paxton. (Rigo)
Nov. 7-9—Detroit, Mieh,; Detroit Leland.

grill cover $  7.50

Dimensions:
1614, " deep.
177 high, 24” wide

Germany’s foremost manufacturer of high quality speakers presents: (Electronic Representatives, Ine.)
Nov. H=16—CTeveland, Ohio; 1otel Carter.
The Iso PHON RONDO (Cleveland Press, Sta. WDOK, Tri-State
Audio Reps. Assn.)
A speaker system with true 360 degree dispersion Nov, 21-23—S8eattle, Wash.; New Wash-
ington. (Rigo)
The RONDO enclosure uses the Helmholtz principle and is a direct Nov. 23-30—)Mexico City; Fourth Annual
radiator with the speaker facing in a vertical direction. so that Audio Fair, (AMI1EF)
true 360 degree dispersion may be accomplished. Jan, 16-18—Minneapolis, Minn.; Dykman.
® Using the two-way ISOPHON PH 21 (Ligo) ) )
© Applying a polarloading technique that achieves a remarkable, Feb, 5-8—Washington, D. C. International
low frequency response. Iligh PFidelity Music Festival of 1959.
® Eliminating narrow beam radiation of high frequencies.= Shoreham lotel (Independent).
Independent of room pl " Feb, 6=9—san Franeiseo, Cal.; Cow Palace.
® Cabinet made of finest West Indian mahogany in various finishes. ;”.’ FAL Northern Cal. Audio Shows,
® In its size and price class, this unit is an unsurpassed performer for both, . "(')_ X .
stereo and monaural use. Feb, 16-23—Llos Angeles, Cal.; Biltmore.
S (HHIFM)
WD T one of many ISO,PHON model's. X Mar. 6-8—Denver, Colo.; Cosmopolitan.
Write for more details and beautifully illustrated brochure. (Rigo)
R DD J2att] 0 g alti-
ISOPHON SPEAKER DIVISION, Arnhold Ceramics, Inc. e Lord Balti
: Chran REas - . !
1 East 57th Street, New York 22, N. Y. Apr. 3-5—Pittsburgh, Pa.; Penn-Sheraton.
Circle 828 (Rigo)
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ELECTROMECHANICAL MATRIXING

(from page 2%)

by 45 deg. To do this one must form the
sum and the difference of the two driv-
ing signals, as in Fig. 3.

Positioning of the Driving and Feedback
Coils in the Magnetic Field

For distortion-free transduction of
clectrical energy into mechanical motion,
it is desirable to utilize an electro-dy-
namie system. For a two-motion dy-
namie feedback system it is necessary to
provide one driving and one feedback
coil for each motional direetion. How

Fig. 4. Diagram of driving-coil arrange-
ment.

such a coil arrangement is placed on a

thimble-shaped armature is shown in

Fig. 4.

The drive coil 1 (ecireular shape) moves
the armature in a ring-shaped magnetie
gap in a vertieal direction. The two half-
coils 2 and 3, on the other hand, are so
interconneeted, that the conduetive parts
of those coils which are situated in the
same concentric magnetic field as coil 1,
produces a rotational motion of the
armature. By selecting the point of rota-
tion. this rotating motion imparts to the

stylus, for all practical purposes, a
lateral excursion. Therefore the motions
resulting from coil 1 and a combination
of coils 2 and 3. stand at the tip of the
stylus at the right angles to each other.
The wiring pattern of a 45/45 cutter
consists of a further combination of
these two coil windings,

The two feedback coils are located
near the stylus end of the armature,
since the motions at this end are per
pendicular to each other and are not.
like those at the driving coil point, com-
posed of a vertical and a rotational
motion. At the feedback coil location,
therefore, a different magnet structure
15 necessary. The ring-shaped magnetic
gap is so construeted as to produce lines
of force running at an angle of 45 deg.
to the motion of the armature, One can
picture these lines of foree as heing
separated into two components, as shown
in Fig. 5. Vertieal motion of the arma-
ture permits its ring-shaped winding, 1
to cut the lines of foree shown as dashes,
This produces a voltage proportional to
the velocity of the vertieal motion.
Lateral motion of the armature produces
a cutting of the dotted lines of force.
but an emf of equal magnitude and op-
posite polarity is generated by the two
sides of winding 1 therefore producing
no output voltage for this motion, The
exact opposite takes place in the figure
eight windings 2 and 3. A horizontal
motion produces an emf proportional to
lateral velocity, while vertical motion
produces eancellation in those windings,
All this is true provided complete sym-
metry is maintained. The potentiometer
shown in Fig. 5 permits balancing of the
coils 2 and 3, thereby insuring motions
perpendicular to each other. Channel
separation in the stylus motion exeeeds

BALANCE &
POT

Fig. 5. Feedback coil winding arrangement.
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DYNAKIT

AMPLIFIER KITS

A great amplifier circuit of superb
listening quality in money-saving
kit form!

MARK IIl < war 7995;

The new Mark HI includes all the
sensational attributes of the popu-
lar Mark 11 plus these outstanding
deluxc features

# 60 waits at less than 19, distortion. Instan-
tancous peak power of 140 watts. IM less
than .05 at average listening levels.

# Choke filtering and low noise circuitry re-
duce hum and noise to 90 db below 60
watts.

% New rugged KT-88 tubes and other heavy
duty parts used conservatively.

Mark III also available with added 70
volt output  Mark IT1-70 $84.95* net

MARK Il s 6975°

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

% Ease of bly due to

X 4 } ly simple
circuitry and printed circuit construction
with factory-mounted parts.

# Highest stability using patented stabilizing
networks with minimum number of phase
shifting stages. Suitable for all loud: 13
systems including electrostatic.

# Dyna Biaset (patent pending) for simpli-
fied adjustment and complete freedom from
effects of unbalanced components, No bal-
ancing adjustments required to meet pub-
lished specifications.

# Dynaco Super-Fidelity output transformer
with patented para-coupled windings, This
is the finest available transformer of its
type for the most critical audio uses

COMING SOON!

DYNACO—BEO
PHONO PICKUP
FOR MONOPHONIC
AND STEREO DISCS

Available from leadin

Hi-Fi dealers every-
Descriptive  brochure available on
*Slightly higher in West.

DYNACO INC.

Dept. A, 617 N, 41st St., Phila. 4, Pa.
Export Division: 25 Warren St.. New York 7, N. V.

where,
request,
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40 db. Should a motional eross of 45 deg.
to the record surface be desired, a com-
bination of conneetions of the feedback
coils will also be necessary.

The arrangement just described works
with a concentrie magnetic system. The
ring-windings are always assigned to the
vertical motions of the armature, while
the bucking half-windings are always
assigned to the lateral motions of the
armature. This holds true for both the
driving coils as well as the feedback coils.
Should the concentrie placement of mag-
nets be substituted by a transverse one,
a reversal of the eoil funections will take
place. We have chosen the coneentrie
arrangement because of weight consider-
ations. A magnetic field of tremendous
strength is necessary (B is greater than
12,000 gauss) and the resulting small
dimensions of gap and armature require
extreme accuracy in the parts which
comprise the magnetic path. Tt was
nevertheless peossible to maintain the
gross weight of the cutterhead at 12.8
ozs. In a eutter system using a diagonal
arrangement of magnets, this weight
would be almost impossible to maintain,
since the gaps on the left and right must
be arranged with alternating N and §
poles, requiring a considerable inerease
in magnet size.

One of the major difficulties en-
countered in the design of this double
feed-back, two-motion eutterhead was
the shielding of the feed-back coil from
its driving coil to prevent induetive cou-
pling between them. The close physieal
location of these coils to each other, the
high driving eurrents aud the small
order of feedback voltages, made this
task very difficult. It is to be noted that
the neecssary amount of feedback lies
somewhere between 40 and 50 db, and
that consequently the induetive coupling
must. be smaller than that. A detailed
description of the measures taken to
ensure shielding between drive and feed-
back coils would be too extensive for
this article, but the basie difficulty should
he noted. Tremendous demands are also
made on the heat tolerance of the driving
coils and their necessarily tight attach-
ment to the armature. Reason for this
are the tremendous acceleration magni-
tudes (or braking magnitudes) and the
driving ecurrents associated with them,
ospecially at high frequencies. Current
flow of 200 to 300 amperes per mm?
under transient conditions are not un-
common,

The Armature and its Suspension

In order to permit the recording of
vectoral signals in a single groove, the
stylus point must be capable of ecircular
motion. Motion in the direction of groove
travel is, on the other hand, not toler-
able, The armature therefore must he so
suspended as to permit motion in only

WWW. atneidsaadiadioRistorv.com

one plane. In the system developed by
Teldee, the thimble-shaped armature is
suspended using two parallel leaf
springs. These two springs are shaped
in such a manner as to place the point
of rotation at the eenter of gravity. The
design of these springs was further in-
fluenced by the consideration of the
resonant frequeneies of the springs and
the desire that their resonanecs fall into
a purposeful frequency range, as well as
close to one another, As alveady de-
seribed, the armature is so driven as to
produce a vertieal motion during which
the two leaf springs exeeute a simple
hending motion. When driven to a rota-
tional motion, spring A produees a trans-
verse defleetion while spring B executes
a like deflection in the opposite direetion.

Aside from these two motions, an un-
wanted vibrating motion is also pro-
dueed. In this third motion. the springs
defleet also in the direction of their maxi-
mum stiffness. But even this motion has
its resonance placed within the maxi-
mum feedback range where it is largely
corrected. Deeisive in the selection of the
resonant frequency were two considera-
tions, For reasons of output, the reso-
nance should be placed at the point
where the greatest velocities are to be ex-
pected. This point has been determined,
on the basis of amplitude statisties, to
lie near the center of the usable fre
quency hand. This region is also most
favorable to eclectromotional feedback.
since in this way the frequency range to
be recorded can most readily be stabi-
lized. Feedback in this eutter is effective
in a region from 4% octaves helow to
41, oectaves above the resonant point.
Besides the two prineipal resonances
which are caused by the elasticity and
the mass of the armature, there are also
some secondary resonances. It is at the
point of these secondary resonances that
the feedback eoils are no longer in phase
with the drive eoils and therefore pro-
duce positive rather than negative feed-
back. To avoid this instability, the first
secondary resonance must lie well out-
side the reproduced frequeney range; as
a matter of faet it should be removed by
at least one octave from the highest re-
produced frequency. The secondary reso-
nances ean he influenced by a choice of

TRACING ERROR

Fig. 6. Section of vertically modulated
groove to show how tracing error is
caused.
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FREQUENCY IN CYCLES PER SECONGC

Fig. 7. Distortion in the vertical channel

due to pinch effect. Recorded lateral

velocity for 0-db reference is 8 cm/sec.

Stylus-tip radius, 0.6 mil; high-frequency

pre-emphasis, 50 p-sec. Disc speed, 45
rpm; groove diameter, 12 in.

material and shape for the armature. We
chose a material with a relatively large
sound transmission coefficient (K =33,-
000 ft/see.). The use of this material
placed the first secondary resonance well
above 40 ke. For all praetieal purposes
this produces an extremely stable feed-
back system, almost wholly independent
of the stylus dimensions.

The Double-Component Cutting Method

The mechanieal recording charaeteris-
tie of a two-component system differ-
entiates itself sharply from the normal
lateral method, in that the ever-present
vertical component produees an ever-
changing ecutting mode of the stylus,
Distortion referred to the motion of the
stylus itself nevertheless stays extremely
low due to the large amount of motional
feedback employed. Cave must be taken,
however, to ensure that no plastie
changes (spring-back) oceur in the
groove, This requires great care in the
grinding of the stylus itself and in the
seleetion of laequers for mastering. The
stylus burnish must be selected as the
optimum for the mechanieal properties
of the acetate material used, and the
temperature of the heated sapphire be-
comes more ecritical.

If we now play this recording with a
reprodueing sapphire which has a hall-
shaped tip, we meet up with further
eanses of distortion, some of which are
not found in lateral reeording. The main

T T . ——
ol — 17 [
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[ 71T

FREQUENCY IN CYCLES PER SECONO

Fig. 8. Channel separation measured

with a double-dynamic pickup, 0.6-mil

tip radius. Recorded velocity, 2.5 cm/sec.
for 0-db reference.
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cause of this distortion is the pinch
cffeet, which produces second harmonic
distortion in the vertical channel eaused

by exeursions in the lateral direction. A |

second distortion-produeing problem re-
sults from the vertically recorded com-
ponent. Since the reproducing stylus has
a finite size, an exaet tracing of the
vertical groove component is impossible
(Fig. 6). Here as well, the second har-
monic is produced with effects in the
same direction as the exenrsion, ie, in
the vertical diveetion.

These distortion figures are symmetri-
cal only if the modulation-cross is in-
clined at an angle of 45 deg. to the
record surface, The amplitudes of the
vertical component then assume a magni-
tude in each of the 45-deg. directions of
only 0.7 or a reduction of 3 dbh. In a
vertical-lateral system, on the other hand,
only the vertical ehannel is adversely
affected by this distortion although in
the full measure. If a reasonable rela-
tionship is maintained in the dimensions
of the groove, recorded level, groove
velocity, and reprodueing stylus, these
interferences can be held to a minimum,
and reprodunetion can attain the demands
which are made in today's state of the
electroacoustieal art. Figure 7 shows a
plot of the distortion imparted to the
vertical component by the pinch effect
as related to frequeney. The ecmrve
reaches its maximum around 7.5 ke. The
reason for this is the dropping playback
equalization eurve (RIAA) whieh tends
to suppress this form of distortion at
higher frequencies. Furthermore, the
second harmonie of 7.5 ke lies already
at 15 ke where reproduetion falls off
rapidly in most systems. These data were
obtained using a Neumann “DST"
double-dynamie reproducer, Figure §
shows the channel separation. Iere again
we can see the typiecal interference of
the second harmonie cansed by the pinch
effect,

These quality limitations, when ex-
amined in the light of the ahove factors,
produce the limit of the innermost groove
diameter.

Conclusion

The transducers deseribed here were
developed in  the Laboratories of
TELDEC (Telefunken-Decca) in Berlin,
Germany. They have been in use for over
a year now for the purpose of providing
practical knowledge in the cutting of
stereophonie disks. As a result of this
considerable experience it has heen
proven that stereophonie recordings may
be transferred to dise in such a manner
as to make differentiation hetween the
original tape and the dise impossible
even for trained ears.

We wish espeecially to acknowledge the
contributions of Georg Neuman Labora-
tories, Berlin, whose practical eonstrue-
tion of the eutting head have made our
developments possible. Z
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How big is
the move to stereo?

How much has stereo sound captured
the imagination and fancy of the
American public? Everyone knows
that there is a “stereo boom™ under-
way—the advent of the stereo disc
seems to have made the public really
aware of “three-dimensional” sound.
But most authorities publicly state
that despite the assured popularity
of the stereo disc, the best stereo
sound will continue to come from
tape recorders.

Are tape recorder manufacturers
ready for the sterco hoom? Ilow
much has stereo impressed the peo-
ple who make recorders? Probably
the best source for this information
is the authoritative Tape Recorder
Directory, now in its tenth vear, The
latest issue lists over 300 models. Of
the basic models, 113 arc completely
monaural, 39 have sterco playback,
and 29 have stereo record and play-
back. In other words, about a third
of them have some stereo feature.
The 1955 Tape Recorder Directory
listed only six stereo machines ont of
110 total—that’s how far stereo tape
recorders have come in three years.

Another clue to the trend is pro-
vided by a leading tape recorder
manufacturer who has recently been
selling three stereo machines to every
2 monanral units. A vear ago the
ratio was reversed. And 2 years ago,
the company didn't cven make a
sterco machine.

If you're trying to decide between
stereo and monaural-—or have al-
ready decided and now wonder what
make or model of tape recorder to
buy—you’ll want the new 1958-59
Tape Recorder Directory, just off
the press. 1t’s ahsolutely free, pub-
lished as a service to the tape record-
ing industry by Audio Devices, mak-
ers of the famous Audiotape mag-
netic recording tape. To get your
free copy, send a card to Dept. AA,
Audio Devices, Inc., 444 Madison
Avenue, New York 22, N. Y,

*one of a series
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HOW
ABOUT
You?

Do youknow that many cancers
can be cured if detected early?
That an annual health checkup
is your best protection against
cancer?

Are you giving yourself this
big advantage? Or are you
taking chances with your life
because of foolish attitudes
about cancer like these?

DON'T
EVEN
MENTION
THAT
WORD'!

Fear keeps
some people
from even learning cancer
facts that can save their lives.

NEVER FELT
BETTER!

Checkups help to detect cancer
in its “silent” stage before you
notice any symptom.

COSTS
TOO
MUCH!

Dollars you spend
for the protection
of your health can
e mean years of life.

Millions of Americans have
made an annual checkup a
habit... for life. How about
you?

AMERICAN CANCER SOCIETY §®

Conductor—Then and Now

HAROLD LAWRENCE*

cork handle, is the familiar symbol of

the conductor’s authority, Nowhere is
this authority more dramatically under-
lined than at the start of a symphonic
concert, when the house lights dim and a
hush settles over the hall as the conductor
raises his baton. In that moment, the audi-
ence’s attention is focused on the silhou-
etted figure on the podium while ninety
players wateh the tip of the baton for
the downbeat. In the hands of a master
conductor, the short white “rapier” can be a
supple and expressive instrument. But it
was not long ago that the baton was
merely a time-beater and the conductor an
unobtrusive musical overseer.

Conducting as we know it today did not
exist before the 19th century, although
there were, of course, methods of control-
ling musical performances. Who then were
the forerunners of the modern conductor,
and what techniques were employed to
direct an orchestraf

The late 17th- and 18th-century ‘“con-
ductor” was first and foremost a com-
poser, whose primary function was to write
music for his patron. He was proficient in
one or more instruments (usually the key-
board and violin) and participated in per-
formances of his own works. He was also
expected to supervise these performances,
and in this he had some help.

The composer-conductor did not ascend
a podium, as does his modern counterpart.
His was a more humble position. Seated at
a keyboard instrument (harpsichord or
organ), he struck chords from a figured
bass, occasionally stepped in with a firm
beat when the ensemble floundered, saw to
it that the parts had been correctly copied,
and acted as a sort of concert and per-
sonnel manager besides. The task of “con-
ducting” the instrumentalists was assigned
to the first violinist, or concertmaster. To-
gether the keyboard-conductor and concert-
master directed the orchestra, though their
roles differed in importance according to
the work involved.

In purely instrumental musie, the con-
certmaster was the principal conductor,
while the keyboard-conductor was second-
ary. In opera, where the stage took pre-
cedence over the pit, the keyboard-conductor
was the guiding force, accompanying reci-
tatives, watching over the vocal perform-
ance, and superintending the chorus. The
orchestral playing, however, was still left
in the hands of the concertmaster.

Tm: BATON, a light wooden stick with a

* 96 W. Ninth St.,, New York 11, N. Y.
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Early Hazards

In Paris, a batteur de mesure (time-
beater) assisted the keyboard-conduetor.
Wiekling a baton the size of a herald’s
staff, he pounded the beat on the floor.
(Lully, incidentally, was said to have died
a vietim of his own time-beating; during
a rehearsal at the Opéra, he accidentally
mashed his toe with the big stick, and a
subsequent infection brought about his
death.) This noisy time-beating, which was
not confined to rehearsals, drew eaustic
attacks from composers and eritics. In his
Dictionnaire de Musique (1756), Rousseau
deseribed how Parisian audiences were
“shocked” over the “disagreeable and con-
tinuous” racket made by the time-beater,
whose hammering was so loud that it
carried above the sound of the musie. It
was not until the mid-19th century that
audible time-beating was entirely abolished.
As late as 1847, Francois Habaneck beat
time with his baton by rapping it sharply
against the top of the unfortunate prompt-
er’s box.

The division of labor between keyboard-
«onductor and concertmaster worked fairly
well until the end of the 18th century
when orchestral writing became more com-
plex. The period of transition from the
dual control system to silent, interpreta-
tive baton conducting lasted approximately
half a century, and was marked by a
struggle for power between the keyboard-
conductor and the concertmaster.

Individualism

In England, for example, whose musical
development traditionally lagged behind
that of the Continent, dual control was
given up slowly and reluctantly. In 1830
an English musician wrote in Harmonicon
that “there can be no question of the
superiority of the [baton conductor] plan
over that pursued with us. For [in the
former instance] our ears are not excruci-
ated by two distinct beats, intended to
represent the same time: one being clapped
by the hands of the conductor, and the
other being stamped, sometimes furiously,
with the foot of the first violinist or
leader.” It was not unusual to find con-
ductor and leader in total disagreement
over the tempo. This was especially evident
at such junctures as an accelerando, ritar-
dando, or other tempo alteration, when
one part of the orchestra went one way
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with the keybouard-conductor and the rest |
with the leader. Munaging of dynamics
presented  another  thorny problem, and
every once in a while one conductor would
linsh the  orchestra  while his
called for a fortissimo.

Another drawback of the dual control
system was the fact that conductors were
bound to their respeetive instruments, Be-
sides playing his part, the coneertmaster
also beat time for the orchestra by waving
his bow, rappiug his music stand, wagging
his head, stamping hLis foot, and even
bouncing in lis ehair. Iis own violin teeh-
nique invariably suffered as a result, wrote
a 19th century organist, » of'] the supposed
necessity of making the fidite growl, grum
ble, shout, scold, and admonish the arrant
Propensities of other instruments.” Control
of the orchestra from the first violin desk
was also hampered by that fact that the
concertinaster’s orchestral “seore” (at best
A twostaff reduction) gave lim only a
sketehy idea of the orehestration,

The keyboard conduetor, on the other

hand, generally had the ol orchiestral
score before him,

colleagne

bt was less strategically
placed than the concertmaster to shape the
instrumental Playing. And since there was
no longer any need for him to “fill int
liarmonically, the piano heeame not only
it superfluous hut an intrusive tonal color,

As the orcliestra grew in scope and
proportions, kevhoard-conduetors and con
certinasters began to play less and conduet
more, Some took the bold step of breaking
their instrumental ties altogether in order
to devote themselves entircly to comlueting.
In France, where the coneertmaster had
always played a dominate role, most of the |
“new” comductors were ex-violinists who
used their bows as hatons, In Germany, the
kc.\'honrd-rmulm‘mr-(-mn]m«-r generally took
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over us sole baton-conductor, England, on
the other hand, might have retained her
outmaded dual eontrol were it not for the |
fact that prominent musical visitors like |
Spohr and Mendelssohn proved baton-con
ducting superior,

Early Batons

sefore the modern haton was established
as an international standard, a wide as
sortinent of implements ranging from a
roll of paper, a thick staff resembling a
drum-majorette's baton with ivory knobs
at each end, u roll of leather stuffed with
calt’s hair, to fidlesticks, was seen in the
coneert hall, Nowuadays many eonduetors
prefer to to dispense with batons entirely.
dut it really doesn't muatter how a eon
duetor aehieves his goal, us Nicolai Malko
wrote in his book, The Conductor and his
Baton (Wilhelm lansen, Copenhagen
“Once after a concert Nikiseh was in a
restaurant where a hand wus playing. Some-
one jokingly suggested that he conduet the
band. Nikisch approached them, selected a
rose from the bouquet on the table and,
grasping it by its stem, began to conduct
the Merry Widow Waltz. At times he almost
touched the first trumpet soloist in the
face with the flower. Probably the band
never played hetter than it Jdid that night.”
X
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appears upon the books of the company as trustee or in any other fiduciary relation,
the name of the person or corporation for whom such trustee is acting; also the
statements in the two paragraphs show the affiant’s full knowledge and belief as to
the circumstances and conditions under which stockholders and security holders who
do not appear upon the books of the company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner.

(Signed) HENRY A. SCIOBER, Business Manager.
Sworn to and subseribed before me this 1st day of October, 1938,
tSealy SELMA BERNS, Notary Public.

State of New York, No. 30-0269700 Qualified in Nassau County. Term expires
March 30, 1959,
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No. 120

THE 4th AUDIO ANTHOLOGY
$2.95 Postpaid

This is the biggest Audio Anthology ever!
Contains a wealth of essential high fidelity
know-how in 144 pages of complete arti-
cles by world-famous authors.

COMPLETE DETAILS WITH SPECIAL
OFFER IN AD ON PAGE 73.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited by C. G. McProud,

publisher of Audio and noted authority .
and pioneer in the ficld of high fidelity.
Contains a wealth of ideas, how 10's,
what to's and when to's, written so -
plainly that both engineer and layman %

can appreciate its valuable context.

Covers planning, problems with decora- -\ T
tion, cabinets and building hi-fi furni- |
ture. A perfect guide. $2.50 Postpaid.

AUDIO Bookshelf

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

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

full remittance of S....uvvervvinieiiivinnnnnen. (No. C.0.D.)

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

(sent at buyer’s risk).

No. 110

HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

Right up to date, a complete course on sound reproduction.
Covers everything from the basic elements to individual
chapters of each of the important components of a high fidelity
system. $6.50 Postpaid.

No. 114
Revised Edition

THE NEW HIGH FIDELITY HANDBOOK
by Irving Greene and James R. Radcliffe e
With Introduction by Deems Taylor who says
“...Messrs. Greene and Radcliffe, two gentiemen whose

NEW!

No. 119

HIGH FIDELITY AND THE MUSIC LOVER

by Edward Tatnall Canby

An up-to-the-minute guide that shows you how to get the
best out of your hi-fi records and tape recorder. Mr. Canby
discusses in detail the speaker, the amplifier, the radio tuner,
the record player and the tape recorder. He shows you how

to save time and moncy, and get the hi-fi equipment that suits
your particular nceds. lllustrated with line drawings. $4.95

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

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

Paper Cover $2.95 Postpaid.

-

knowledge of hi-fi is only slighily less than awesome h ,,,"[II)
... Read i1 through, and you will arise full of knowi- il I"l)l)"
edge.” A complete and practical guide on high fidelity; 1 ”“ 1\

covers planning, buying, assembly, installation, and 1

building hi-fi furniture. $4.95 Postpaid.

No. 118
NEW! How-ta Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume |
by Leonard Feldman

Latest information on hi-fi components for efficient repair and main-
tenance. Complete, down-to-carth information that is not punc-
tuated with complicated mathematics. Helpful to the hi-fi enthusiast,
technician or engineer, this first volume includes many important
features: Example schematics with tube layouts, descriptive illustra-
tions and hook up diagrams, buyers' guide. 156 pages profusely

Hlustrated. $2.50 Postpaid.

BOOKS: 110 112 114 115 118 119 120

NAME

ADDRESS SRS -
CITY. . — _IONE STATE- - S
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DB, DBM & THE VU

(from page 32)

differs from the db in the value of the
reference level, in applieation, and in the
type of meter required for measurement
purposes. Although it is possible to use
decibal notation with any waveshape, the
VU is restricted to the measurement of
complex audio waves. Furthermore, any
reasonably good meter having flat fre-
queney response out to about 20 ke may
he calibrated for db readings, but VU
meters must be built according to exaet-
ing specifications. The final difference
hetween the units is of course the refer-
ence level, the VU heing bhased on a 1
milliwatt power dissipation across 600
ohms as its zero value. Equation ({)
may be used for VU ealeulations by
substituting the appropriate referenee
level.

Ahmost everyone relies on a sinusoidal
useillator for testing purposes, Consider
for a moment the problem involved in a
hroadeast studio if the sine wave gener-
ator output is measured in db, and the
audio eireuits are monitored with VU
meters. It would he neecessary to add and
subtract values for each reading in order
to arrive at any eonclusions, for the two
units operate with different references.
Thus, zero on a db meter is not zero on
a VU weter, and wice-versa. Clearly,
something is needed to celiminate extra
catenlations, and a db unit based on the
same reference level as the VU would he
quite handy, To prevent eonfusion be-
tween the standard decibel with its 6-mw
reference and the new unit, using a 1-mw
reference, the latter is known as the dbm,
signifying decibels with a 1-milliwatt
hase, Use of the dbm eliminates the
necessity of converting from one unit to
another when making measurements with
sinusoidal generators., As a further aid
in simplifying measurcments, most mod-
eru db meters are in reality dbm meters,
that is, the zero marking on the seale
corresponds to 1 mw/600 @ rather than
G mw/500 o,

To further illustrate the application of
the various reference levels, consider the
following examples:

FExample 1. Find the power level in dh
for a circuit in which the power across
the load is 5 watts.

Solution: Use Eq. (1) and substitute,
Nince the desired value is to he in deci-
hels, the 6-mw reference is used. Thus
Nav=10log (5/.006) =10 log

833=29.21dh

Ezxample 2. Find the power level in
dbm for the power specified in Example
il

Solution: Again, use Eq. (1), but in

AUDIO e NOVEMBER, 1958

this instance the reference level is 1 mw,

Nawm=101log (5/.001) = 10 log
5000 = 36.99 dbw

F.rample 3. The signal on a telephone
line is +4 VU. How much power (in
watts) is on the line?

Nolution: Transpose Eq.
solve tor P,

Py=Plog=t (New/10) =001 log=1
(4/10) =2.51 mae.

Erample 4. What is the level in dbm
corresponding to 0.3 mw of power?

Solution: Use Kq. (1) with the 1-mw
reference level,

(:0003/.001) = 10 log

(0.3) =10 (9.477 - 10)
As discussed  previonsty, the negative
characteristiec  makes this  caleulation
awkward. lowever, by subtracting 19
from 9477 the work is simplified :

Navw =10 (- 523y == 5.23 dbm

(1), and

Nawuw = 101 log

Voltage Reference Levels

Kquation (/) permits the ealeulation
of dh, dbw, and VU levels only when the
power content of a signal is known.
Measuring power in an amplifier eircuit
is usually difficult, and involves opening
the circuit at some point. As a practical
matter, therefore, measurements in most
cirenits are invariably made with a volt-
meter, sinee no  conneetions need be
broken or altered, It seems apparent that
an equation similar to 1q. (1), but based
on a voltage ratio, would he helpful, 1n
order to derive such an equation, it is
only necessary to recall that power in an
electrical eirenit is found from the ex-
pression k¢/R. Substituting this into
Eq. (1) for both P, and P, gives

" Ez:/R, Ef R,
Nay=10log AR, " 10 log E, XF]
But, the logarithm of a product is equal
to the sum of the individual logarithms,
and the logarithm of a squared term ix
twice the logarithm of the term in linear
form. This permits the above equation to

be rewritten as

Nup =20 log h + 10 log 2, (2)
i, R,

in whieh £, is the rms voltage of the

signal being measured, E, is the rms

reference voltage, R, is the resistance

across whieh ¥, is measured, and R, the

appropriate reference resistance ohtained

from the power reference (either 500 o
or 600 m),

I order to utilize Kq. (2), it becomes

necessary to express the reference level
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3=100

3-SPEAKER SYSTEM

For Sterec or Monaurol, this superb speaker
system achieves o new dimension of naturol
reproduction without coloration! Made
under the same laboratory procedures as the
fomous PREMIERE 500, the X-100 com-
bines two 12" United Woofers ond 5’ cone
Tweeter for full-ronge, distortion-free
sound, Wolnut, Birch or Mohogany —$109.50 net.

Send for complete literoture

SRPFEAMNER
ST STEMS

192 WILLIAM 5T, EAST ORANGE. M. J,

Circle SO0A

A SUPERIOR TAPE FOR
BEGINNERS, EXPERTS, PROFESSIONALS

WIDE LATITUDE RECORDING TAPES
IN THE PERMANENT PLASTIC CASE

Completely distortion free, regardless
of input level; lowest noise recordings;
matchless reproduction on any make
recorder; lifetime lubrication eliminates
squeal, adhesion, head deposits; longer
lasting; highly resistant to abrasion,
print through and cupping.

FREE TAPE-TIME RULER

(tells at a glance,
time and tape left
on reel)-write to:

EdAdE  Al12

ERNTAREE

IAEIN

) W CORPORATION
: LODI, NEW JERSEY

Circle 908

in volts. Using the same expression for
power (P=FE?/R) and solving for K
shows that

E=VPR
Then, substituting the proper values of

P and R from the power reference levels,
for a 1-mw referenece

E,=\/(.001) (600) =0.775 volts

Similarly, for a 6-mw reference, E,=
1.732 volts.

By substituting I*R for I’ in Kq. (1),
another useful db relationship may be
formed. Thus, for current,

1 R
Naw = 20 log (I—') + 10 log (#) (3)

Inasmuch as it is simpler to neasure
voltage in a ecircuit, a enrrent reference
for I, is not normally used, although one
could be ecaleulated. Kquation (3) finds
its appheation in cirenit analysis when
currents are being ealeulated rather than
measured, 7, is considered to he a refer-
ence only for the cireuit under discussion
at the moment, and may have any value
whatsoever. I, and R, in this instance
are the resistances through which 7, and
1, flow.

Correction Factor

The term 10 log (R,/R,) which ap-
pears in Eq. (2) is known as a eorrection
factor. Its purpose is to raise or lower
Nan when the resistance across which F
is being measured is not equal to the
appropriate reference resistanee, R, The
correction factor corrects Nan for the
numerical difference hetween voltage and
power in the eirenit, Thus, if £, is meas-
ured across the proper valne of resistanee
(500 or 600 @) the correction factor
may be neglected sinee it becomes 10
log 1, which, of comrse, equals 0, llow-
ever, if R, is greater than the reference
resistance, the correction factor will he
negative, and Nan will he reduced. Con-
versely, if R, is less than the reference
value, the correction factor will cause
Nan to inerease.

In certain applications the correction
factor is emitted when using Kq. (2).
For these cases, the resulting value of
Nav is known as the apparent level, so
named because meters ealibrated for db
readings only respond to the voltage
being measured and completely negleet
the resistance aeross which measurement
is made. On the other hand, 1q. (1)
always gives the correet level, regardless
of resistance, so the values ealeunlated
from this equation are known as trie
levels. Wheu the correction factor is
equal to zero, the apparent level and the
true level are equal. For all other eases.
a simple relationship exists:

app Faetor ()

As an illustration of the need for the
correetion factor, consider the eireunit of

Ndtgyye = Nitvg,, + Cor,

WWW. aknefrieaniadiohigstory. com

e=ly

Fig. 5. A simple circuit used to illustrate
the need for the correction factor in db
caleulations.

Fig. 5. The switch permits the use of
either a 500-0 or 10000 load. 1%or
simplicity, the generator has no internal
impedanee, and provides 1 volt across
the load regardless of switeh position,
When the switeh is placed in the 500-0
position, the load power will be

P=E/R=1/500=2 .
Now, using . (1) to find the true level
in db:
Nav=0lYog (1/1.732) == £77 db

Using Eq. (2) (but without the correc-
tion factor) to find the appavent level:

Nav=0log (1/1.732)y == £77 db

The two ecalentations provide identienl
results only because the vesistanee of the
load was equal to the reference resist-
ance, lowever, if the switeh is thrown
to the 1000-@ position, the load power
beeomes

P=1/1o00= 1w,

and the true level, from Eq, (1) is
Nan=10og (N01/006) =-7.78db

The apparent level, from the volage
ratio of Kq. (2) is

Naw=10Yog 1/1.732== £77 db

Observe that the apparent level is higher
than the true level in this illustration
sinee the correction factor is not zero,
The corvection tactor may be found, and
added to the apparent level, in which
ease

Nany=10log R,/R, = 10log
(500/1000)y ==3.01 dl)

and Ny, == 177 =30 == 778 db,

Gain and Lloss

In audio eirenits, the comparison be-
tween inpit and output levels presents
several possibilities, Either the outpnt
will be greater than the input, as with
amplitiers, or the output will be less than
input, as happens with pads, filters, and
equalizers. In some c¢ivenits (the eathode
follower is an excellent example) it is
possible that the ontput voltage will be
smaller than the input voltage, while the
output power is larger than the input.
If these conditions are to he diseussed
intelligently, it is cssential that the cir-
cutt parameter involved bhe specified. As
a further aid in clarifying what might
become a muddled situation, the IRE has
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standardized the terms gain and loss for
use with power only. Thus, any system
in which the output power exceeds the
input power is said to exhibit a gain,
while cirenits having higher input power
levels produce a loss. When voltage is
the ceriterion, a eirenit produeing a larger
output than input is said to provide
amplification, and if the output is the
smaller, the eireuit produees attenvation.
Unfortunately, the standardization of
terms is a slow process, and it is entirely
possible that the term attenuation may
he used when loss is intended. This is
particularly trae in older texthooks and
magazines (prior to 1956). In most in-
stanees, however, the text itself will
provide a gunide to what is meant.

Gain and loss are hoth pure numbers
indicating a ratio of input to output
power for a cireuit, For instanee, if an
amplifier provides an output power 1000
times greater than the input, the gain of
the amplifier is 1000, This ¢an be ex-
pressed conveniently in db, for the db
gain of a cireuit is defined as the differ-
enee in db levels hetween input and out-
put. Thus

. Punt Pin
Nivgin =10 log < i ) 10 1og ( T )
2 2

which, hy the rules of logarithms, may
he written as

| Pout /1,
| I’l'n/l)z

Dot .
=10 log e (%)

Note that the reference levels eancel, so
that gain (or loss) is always expressed
in db, never in dbm or VU,

Nab,y;, = 10 log

Fig. 6. A typical audio voltmeter. Al-
though the scale is marked “Decibels,”
the reference level indicated on the meter
is given as 1 mw/600 w. Observe that 0
on the db scale is directly under 0.775
volts on the rms voltage scale. The meter
is in reality a dbm meter. (Courtesy
Hewlett-Parkard Co.)
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Returning to the example above, if
the ratio of Pout to Pin is 1000, then
Nitbggin is 30 db. In the event the output
power is less than the input, the gain
hecomes negative, indicating a loss. Loss
is usually considered a positive quantity,
so, when the output power is less than
the input, the ratio of Puut to Pin in
Eq. (5) is usually inverted. To illustrate
turther, a eireuit in which the output is

20 db less than the input has a gain, hy |

Eq. (5), of =20 db, or more conven-
iently, a loss of +20 db,

Although gain and loss are only ex
pressed in db, they may be added to
levels speeified in db, dbm, or VU. As
an example, consider an amplifier hav-
ing a gain of 50 dh. Assuming the input
to the amplifier is —40 VU, the output

level would he the input level plus the |

gain, or —40+50=+10 VU. The refer-
enee used for the input level is also used
for the ontput level, thereby simplifying
the arithmetic involved in gain and loss
caleulations. Based on Kq. (5), the fol-
lowing velationships may he used for
gain and loss caleulations:

Output level =input level 2 gain or
loss in db ()

Tnput level =output level 7 gain or
loss in db (7)

(8)
(9)

Giain = output level - input level

Loss = input. level - output level

In Kgs. (6) and (?), the topmost sign |-

operates with gain, the hottom with loss.

As with referenee levels, it is more con-
venient to work with voltage vather than
power. For gain and loss calenlations.
however, the input and output imped.
ances of a eireuit may not he equal, and
may not be purely resistive, requiring
that phase angles he taken into account,
By substitution, Eq. (5} may be re.
written in terms of voltage, impedanee,
and phase angle:

Eout? cos 8uut l

v 01 Zout
N, og
g S| Fincos fin
Zin

which can also be expressed as

FEout
— ) + 10 log
“in

Zin ) cos 8yt
. + 10 log
(/u:ul i cos iy

‘\’"‘mn‘n 20 log (

(1m)

the incomparable
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tape recorders

Ferrograph Stereo equipment is de-
signed to meet traditionally exacting high
quality standards.

Two superb models are available:

The Ferrograph Stereo 88 is designed
for both recording and playback of stereo
tapes. Professional quality twin-recording
amplifiers and playback pre-amplifiers
are inbuilt. Monaural recording/playback
on both tracks is also possible.

The Ferrograph Stereo 3S isdesigned for

the playback of stereo tapes and also

offers all the features monaurally of the

popular Ferrograph 3A Series. While it is
'possible to employ auxiliary amplifiers,

the Ferrograph “Stere-ad” unit offers the

ultimate in matched amplifiers resulting
f in superb stereo reproduction.

Limited production and heavy demands
will delay delivery. See your local dealer
and place your order now!
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Sonotone.

In Kq. (10), Zin and Zout are the magni-

ances. The phase angles, fiv and o,
are the angles whose tangents are X/R.

Amplification and Attenuation

Many cirenits, preamplifiers in partie- |
ular, provide no appreciable power out-
put. 1t is therefore more convenient to
consider input and output voltages only, |
neglecting the impedances and phase
angles that may be present, When volt-
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age is the criterion, the amplification
provided hy a cireuit may be found from
the voltage ratio of Eq. (10) by itself.
Attenuation, on the other hand, is ob-
tained from the same ratio by merely
inverting the fraetion. Thus:

Amplification = 20 log (Eout/Ein)
Attenuation =20 log (Fin/Fout)

(11)
(12)

As with loss, attenuation is assumed to
be a positive quantity indicating an out-
put lower in value than the input. Nega-
tive valnes of amplification are actually
values of attenuation,

Both attenuation and amplification are
based on a logarithmie ratio, and are
therefore usually measured in decibels,
Originally, however, the decibel was de-
fined in terms of a power ratio. Beeause
power does not enter into ealeulations of
attenuation and amplifieation, the IRE
has suggested that these two quantities
he measured in a new unit, called decilog,
to differentiate them from gain and loss.
This seems entirely feasible, and more
than likely, newer texts and articles will
incorporate this term. The decilog, it
should he noted, is merely another name
for 10 times the logarithm of a quantity.

The relationships existing between the
input and output of a cirenit ean best he
shown by a numerical example, Suppose
that a cathode-follower ecirenit operates
with an input of .02 watts across a 10,-
000-ohm resistance, and provides an out-
put of 0.1 watts across 100 ohms, What is
the gain and what is the amplification
provided by the cireuit? The gain is
found from Kq. (5), mserting the
input and output power values:
gain = 10 log (.1/.02) =6.99 db
The amplification may be found from
Eq. (11), but first the input and output
voltages must be found:

Ein=~/(.02) (10,000) = 14.14 volts
Eout = \/(0.1) (100) = 3.16 volts
and, from Eq. (11)

Amplification = 20 log
(3.16/14.14) =—13.02 db

which is therefore attenuation
than amplification.

Nav

rather

Conclusion

It has bheen shown that the decibel is
a unit with whieh signals can be aceu-
rately measured and calenlated. Further-
more, the db is a eompressed unit which
operates on a scale similar to human
hearing. Two other quantities, the dbm
and the VU, are used in andio circuits
for measurements of levels. The db is
also used for gain and loss me: asure-
ments, while a new unit, the decilog, is
used for amplification and nttmmation.
It is the author's hope that the material
presented above has heen useful and
helpful in understanding the decibel, for
it is the basie yardstick of measurement
in audio eireuits, 2
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fect, $38, express colleet. . Katz, 17 Henley
Rd. llnlu 31, Pa.

NEW WIRED AND
kit priece. Mark 11, $G¢
Every amplitier with
response curve, L on”
Wenitworth, N. J.

TIXD Dynakits ul
. Mark III, §7
indlvidual lul)or'nor\'
J 110G, 416 NO15 St

SAVE MONEY. Get our guotation before
you buy. Write to Dept. W, Professional 1iFi,
Box G2, Canal Street Station, N, Y. 13, N. ¥

SELL: ARl speaker. korina, $1300 Max
Adler, TR 31793, New York, Evenings.

11-FI DOCTOR—Will solve your hi-fi prob-
loms on-the-spot. Acoustie, andio, and radio
engineer. Stereo degigning. I'rol sional visits
—day or evening—New York arei. William
Bohn, 'Laza 7-8569, weekdays.

TATE DUPLICATION on Ampex using
«xeoteh” brand tape. Monophonic or xtereo,
1200 feet—$5. Records duplicated. Bob’s Tape
Service, 7909 Lazy Lane, Ft. W orth 18, Texas.
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PROFESSIONAL
DIRECTORY

HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West

Phone: RYan 1-8171

536 S. Fair Oaks, Pasadena 1, Calif.
Circle 93C

FMJQ 33
ANTENNAE !

Get more FM stations with the world’s most
powerful FM Yagi Antenna systemns.

Send 25¢ for booklel “Theme And Varia-
tions™ containing FM Station Directory.

APPARATUS DEVELOPMENT CO.
Wethersfield 9, Connecticut
Circte 93D

LOOK

no further . . . if you're

searching for hi-fi savings.

Write us your require-

ments now.. .

Kes Electronics Company

120-K Liberty St.,N.Y. 6, N.Y.
EV 4.6071

Circle 93E

CANADA
High Fidelity Equipment

Complete Lines ® Complete Service

Hi-Fi Records — Components
and Accessories

GLECTRO-VoiCE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO, CANADA

Circle 93F

Hi

leclho Ybrec.

HIGH FIDELITY 0]

fin

featuri

i SOUND |

370 W, Diympic Bhyd. - LA 15, Co®l. - RIT-02T1

Circte 93C

“BUCK STRETCHER"
HI-FI VALUES!

Expand the buying power
of your Hi-Fi dollar at
Sun Radio with substantial
savings on new and fully
guaranteed name brand
Hi-Fi components!
Send for our special price quo-
tations and our Ii-Fi package
speciala! Dept. A8
SUN Radia & Electeonics Co., Inc.
650 6th Ave., New York 11, N.Y.
Phone: ORegon 5-8600

Circle 93H
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Industry People. ..

NOTES PROM THE NEW YORK HIGH
FIDELITY SHOW. Ellot Davis, director
of shows for the IHFM, chose the New
York show to announce his resignation.
He is joining Sid Weiss’s factory repre-
sentative firm in Lus Angeles as a partner
. 8id Cottin, formerly an executive

'wi.lh Golden Crest records, is the mnew
show director for the IHFM Bill
Thomas and Ray Pepe, president and

sales manager, respectively, of James B.
Lansing Sound, Inc., both pleased and
astounded by interest in the company's
super stereo speuaker system—the Ranger
Paragon—which sells’ for almost two
thousand dollars . Emanuel (Bert)
Berlant equally pleased over acceptanhce

accorded the Stephens “Stereo Dot”
speaker system. )
0. Hilliard, chief engineer for Altec

Lansing Corporation, and Harry ¥. Oson,
who heads ub acoustical development for
RCA, visited the High Fidelity Show in
the New York Trade Show Building only
briefly, spending the bulk of their time
participating in the annual convention of
the Audio Engineering Society, which was
held co-incidental with and directly
across the street from the Hi-Fi show,
in the Hotel New Yorker ... The Windy
City contingent at the Manhattan show
included Bill Grommes, president of Pre-
cision Electronics, Inc., which manufac-
tures high-quality amplifiers under his
nante; Karl Kramer, engineering execu-
tive with Jensen Manufacturing Com-
pany; Irving Rossman, president of Pen-
tron Corporation; and Maurice Meshboum,
prominent commercial artist who is the
dean of Chicago hi-fi enthusiasts oo
Edgar villchur elated over public reaction
to the new AR tweeter, first described in
the October issue of AUDIO.

Paul Sampson, executive with Harvey
Radio Company audio department, accept-
ing congratulations on his October 18
marriage to Janet Bufiington . . . Hermon
Hosmer Scott, who suffered a neur-fatal
illness only rvecently, surprised friends
by showing up looking as fit-as-a-tiddle
- . . James @Grayson, president, Westmin-
ster Recording Company, Inc., was one
of a number of top executives who at-
tended their firm's exhibits to get u first-
hand opinion on public thinking. Others
inciuded Avery Fisher, president of KFisher
Radio Corporation, George Silber, presi-
dent of Rek-O-Kut Company, and Milton
Thalberg, president of Audiogersh Corpo-
ration . . . Jack Prazier, president of In-
ternational Electronics (orporation, Dal-
las, Tex. represented the second-largest
(Ed. Don’t fire me, 1 quit) state with an
impressive display of high-quality speak-
ers manufactured under his name . 5
Vincent J. Skee, head of Electronic Appli-
cations, displayed a German-made rever-
beration chamber at the AES convention
which may well alter recording tech-
niques throughout the world, More about
this in_a subsequent issue of AUDIO.
Lester H. Bogen has resigned as presi-
dent of the Bogen-Presto division of the
Slegler Corporation . . . P, 8. Yarbrough,
one of the West Coast pioneers in the
electronics industry, passed away from a
heart ailment on September 24. Until 1955
he was owner of American Microphone
Company, which has since been sold to
Elgin National Watch Co.

jmfud,bu/ Noled ...

AES ELECTS OFFICERS. Donald J.
Plunkett of Capitol Records has been
elected president of the Audio Engineer-
Ing Soclety for the coming year, suc-
ceeding sherman M. Fairchild.” The elec-
tion was held in conjunction with
Society’s recent convention in New York.
lxecutive vice-president is Harry L,
Bryant of Radio Recorders, Los Angeles.
Other new officers are: Arthur G. Evans,
RCA, Indianapolis, central vice-president,
and Vincent Salmon, Stanford Research
Institute, Menlo Piark, Calif., western vice-
pbresident. C, J. LeBel, president of Audio
Instrument Company, and Ralph A. Schle-
gel of RKO Teleradio Pictures, both New
York, were re-elected secretary and treas-
urer, respectively. Newly-elected gover-
nors are Frank E. Pontius of Westrex
Corporation, Ross H. Snyder of Ampex
Corporation, and S. Edward Sorensen of
Columbia Records, Inec.

WWW. akhefieaintadiahigsiory. com
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we are ashamed

* Made in Englan
to mention the price!

New Coaxial 700 Series Mark 111

Some manufacturers are ashanied to mention
the price because it is 3o high . . . we hesitate
because it is so low! We know that most
Audiophiles feel they have to make a big in-
vestment to get a quality speaker. They spend
hours reading claims that look impressive on
paper but fall down severely when translated
into actual performance, All we ask is that
you close your eyes and listen to the majesty
of sound that floats out of the R & A coaxial
phenomenon. Compare it with others . . . or
your present speaker. Your eyes will pop when
your dealer whispers the price to you—less
than the cost of 2 good seats at the Met !

8”7, 10" and 127 Models—all with

Alcomax TIT Aniso-tropic Magnet sys-

tems of 12,000 Gauss Flux Densities.
Buy it . . . try it . . . we back claims with
a money back guarantee. At all hi-fi dealers.

ERCONA CORPORATION
(Electronics Div.)
16 W. 46 St., Dept. 97, New York 36, N. Y.
In Canada: Astral Electric Co., Ltd.
44 Danforth Road, Toronto 13

Circle 93A

NEW! HARBECK
electrostatic

PUSH-PULL!
exclusive “FULL CYCLE
—FULL CIRCLE” sound!

No mid-range speaker needed !

Full Cycle: 375 cps to beyond audi-
bility/practically unmeasurable dis-
tortion /shimmering transparency
silky smoothness.

Full Circle: Exclusive 360° disper-
sion adds new depth/new separation
of instruments/eliminates “small”
point-source effect.

Superior transients. Low-level real-
ism * No ringing or break-up - 4-8-16
ohm taps « Radiators guaranteed one
year « Walnut finish + Price $125.00
(Slightly higher in West)

HARBECK

A"sound” investment in listening
enjoyment ... at dealers cverywhere !

Write for more info:
Electrocoustic Corporation,

Circle 938

1790 First Avenue,
N.Y. 28 N. Y.
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LAFAYETTE
STEREO TUNER KIT
THE MOST FLEXIBLE TUNER EVER DESIGNED

@ Multifiex Output for New Steree FM
©® 11 Tubes (including 4 dual-purpese) +
Tuning Eys + Selenium rectifier Pre-
vide 17 Tube Perfermance
@ 10KC Whistls Filter @ Pre-aligned 1F's
® Tuned Cascode FM @ 12 Tuned Circvits
@ Dua! Cothede Fellewer Output
®
L ]
L ]

Uew! Y Ahead!

Separately Tuned FM and AM Sectiens

Armstrong Circvit with FM/AFC and
AFC Defeal

Dual Deubte.
Couple:
More thon o yeor of , plonning ond ¥ went into the moking of
the Lofayette Sterea Tuner. Its unique flexibility permits the reception of binavrol
b Tssion on M ond AM), the Independent
operotion of both the FM ond AM sections ot the some time, ond the ordinary
reception of either FM or AM. The AM ond FM sections ore separotely tuned,
each with a separote 3-gong tuning condenser, separate fiywheel tuning ond
separate volume control for proper balancing when used for binaural progroms.
Simplified occurote knife-edge tuning Is provided by mopic eye which operotes
Fae i @s & airslghi Independently on FM ond AM. Automotic frequency control **locks in*® FM signol

permonently. Aside from s unique flexibllity, this s, obove oll else, a quality

Monamrnl FM or AM (00000 e Incorporoting features found exclusively in the highest priced
mmer funers.

L ificat] Include @ ded-9rid tricde lfow noise front end with triode
mixer, double-tuned dual limiters with Foster-Sesley discriminator, less thon 1%
h ic distortion, fi 20-20,000 cps + V2 db, full 200 ke
bandwidth ond ithvity of 2 mi its for 30 db quieting with full limiting ot
one microvelt. AM specificotions include 3 stoges of AVC, 10 ke whistle filter,
bsblt.in ferrite loop antenna, less thon 1% h fe dl. i tivity of
] Its, 8 ke bandwidth and f: 20-5000 cps + 3 db.

The 5 controls of the KT-3500 ora FM Volume, AM Yolume, FM Tuning, AM Tuning
and 5-position Function Selector Switch. Tostefully styled with gold-bross escu-
tcheon having dork moroon background plus matching moroon knobs with gold
inserts. The Lofayette Sterso Tuner wos designed with the bullder in mind. Two
separcte printed circult boords moke construction and wiring simple, even for
such o lex wnit, ] ki ofl parts and metol cover, o step-by-
step Instruction manyol, schematic and pictorial diogroms. Size is 13%" W x
103%” D x 4%3” H. Sheg. wt.,|22]Ibs.

74.50

-Tuned Transfermer
Limiters.

Fae if ar a Hlsssral-
Rieresphonle
FMH-AM fanar

Dae it ar & Bual-
Monaural FM-AM (mner

KT-500 ..Net
LT-50 Some os obove, completely foctory wired and tested...Net 124.50

NEW! LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/Monaural Control Problem!

© UNIQUE STEREO & MONAURAL CONTROL FEATURES

® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED

©® PRECISE “'NULL” BALANCING SYSTEM

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fi-
DELITY. Provides such unusucl features os a Bridge Controf,
for vorioble cross-chonnel signal feed for eliminotion of '‘ping-
pong’’ (exoggerated separation) effects ond for 3d channel
output volume contro! for 3-speaker sterec sy 3d ch 1
output olso serves for mixing stereo to produce excellent mon-
aurol recordings. Alse hos full input mixing of monoural progrom
sourc speciol **null’’ sterec boloncing ond calibroting system
(better thon meters), 24 lizotion itiens, ol {3
controls, rumble ond scrotch filters, loudness switch. Clutch type
volume controls for. baloncing ar as 1 Moaster Yolume Control.
Hos chonnel reverse, electronic phosing, input level controls.
Sensitivity 1,78 nnllivol)n for 1 volt out. Duol loo -impedonce

outputs (plate followers), 1300 chms. Response 10-25,000 cps
© RESPONSE 10-25,000 (PS + 0.5 DB + 0.5 db. Less thon .03%, IM distortion. Uses 7 new 7025 fow.
® & CONCENTRIC FRONT PANEL CONTROLS noise duol triodes. Size 14”7 x 4%” x 10%”. Shpg. wt., 16 Ibs.
® 4 CONCENTRIC REAR PANEL INPUT Complete with printed circvit board, coge, profusely illustroted

LEVEL CONTROLS instructions, all necessory ports.

® 180° ELECTRONIC PHASE REVERSAL LAFAYETTE KT7-600 — Stereo Preomplifier kit ... ... Net 79.50

NEW! g LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 3b6-WATT STEREO AMPLIFIER- @ 2 PRINTED CIRCUIT BOARDS FOR
10-WATTS EACH CHANNEL NEAT, SIMPLIFIED WIRING
@ FOR OPTIONAL USE AS 36-WATT @ RESPONSE BETTER THAN 35-30,000
MONAURAL AMPLIFIER PS = 1/, DB AT 18 WATTS
@ EMPLOYS 4 NEW PREMIUM.-TYPE @ LESS THAN 1% HARMONIC OR
T189 OUTPUT TUBES INTERMODULATION DISTORTION
A superbly-performing basic stel omplifier, in eosy-to-bulld kit form to sove
you lots of money and let you get into stereéo now at minimum expensel Duol
inputs are provided, each with individual volume contrel, ond the vait moy be
vted with a sterec preamplifier, for 2.18 watt stereo channels or, ot the flick of
o switch, as a fine 36-watt monaural amptifier — or, if desired, it moy be used as
18-watt ifiers] CONTROLS include 2 input volume con-
rse switch (AB-BA), Monaurol-Stereo switch, DUAL OUTPUT
IMPEDANCES , 8, 16 and 32 ohms (permitting parallet (monavrat} opera-
tion of 2 specker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per
chonnel for full output. TUBES are 2-6ANS, 4-7189; GZ-34 rectifier. SIZE 9-3/16"d
{10-9/16” with controls) x 5%”h x 13V4"”w, Supplied complete with perforoted
metal cage, oll necessary parts ond detoited Instructions. Shpg, wt., 22 lbs.
KT-310 Stereo Power Amplifier Kit Net 47.50

oHLY T.95 DOWN
B.00 MONTHLY

trols, chonnel Re

OMLY 475 DOWHN—
5.00 MONTHLY
v

|——_—__—__—_————__—___—_—_—_.-__—__:--_|
1 o A TR b M P. 0. BOX 511 ; LiFIFE 11
| Layette Radio  yaypicn 31, n. v, TN - [
| O Send FREE LAFAYETTE Catalog 590 1
I Ut out | ;
PNEmeE oo AND " |I i
1 PASTE ON [} |
lAddress POSTCARD |
) City.. _______________I
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Acoustic Research, Inc.
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Ampex Audio, Inc. ... ... ... ... 67
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Robins Industries Corp.
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Sonotone 00008800006 il
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Telectrosonic Corporation .......... .. 37
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Leadership position must be
continually earned. With the
announcement of the first compatible
FM Multiplex Stereo Adaptor,
Model MX-100 and the ultimate
Stereophonic Master Control
Console, the Series 340, Madison
Fielding strengthens its right
to leadership in the stereo field.
Series 340 Madison Fielding
Stereophonic Master Control Console.
With the development of
the mixer facility, this control
console adds a new dimension to
audio flexibility. 12 inputs give you
complete control over any of the
available stereo or monophonic
sources. The mixer switch permits
the combination of any two
compatible signals for professional
effects in recording or playback.
The 340 provides third channel
output with blending adjustment to
permit you to select the desired
proportion of left and right channel.
For complete flexibility, no
LEnaramise. e seilil s
“Empkoyel. Each channel has.
e 31
and ireble controls fo nieet any
SCOUSTICAl SITUatran:
Torin cafibrated Miere Bean feve)
mdieatars give contimmos Vsl
M monitoring of recording levels and
channei baiance to meet the needs
of any disc or tape recorder.
Beautifully packaged behind solid
deep etched, brushed brass front
panel—$150.00. Ebony cabinet—
$23.00. Cabinet in walnut,
mahogany or blond—$18.00.
Other Madison Fielding stereo
equipment includes: Series 330
AM/FM Stereo Tuner—from $150.00.
Series 320 40-watt Stereo
Amplifier-Preamp—from $170.00.
Model MX-100 Compatible FM
Multipfex Adaptor for new experimental
Crosby system FM Multipfex
broadcasts—$49.95.

prices slightly higher in western states

stereo by

SERILS 340 STEREOPHONIC MASTER CONTROL CON¢

4
4
J
3
§
{

madison fielding

For complete specifications write:

BRAND PRODUCTS INC.
Marketing organization for Madison Fielding Corporation
Dept. B12, 11 Lorimer Street, Brooklyn 6, N. Y.

WWW ammerieantadimhistory. com
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