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irish
recording tapes

are made by the exclusive
FERRO-SHEEN process and are avzilable
wherever quality tape Is sold.

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

Export: Morhan Exparting Corp., New York, N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Onlario
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for Ultimate Fidelity

*gutstanding hon-
ors bestowed, un-
salicited, by most
mconnlud testing
organizations.

No matter what your saurce of music
—FM, your own discs, or tape—you
will enjoy it at its best coming from
Sherwood's complete home music center
... mosthonored of them all! Sherwood
tuners for exarmple . . .

First to achieve under one microvolt
sensitivity for 20 db FM quieting in-
creases station range to over 100 miles.
Other important features include the
new “Feather-Ray"” tuning eye, auto-
matic frequency control, flywheel tun-
ing output level control and cathode-
follower output.

Model S-2000 FM-AM Tuner $133.50 net
Model 5-3000 FM (only) Tuner $99.50 net

For complele specifications. write Depl. A-11.

ELECTRONIC LABORATORIES, INC.
4300 North California Avenue, Chicago, IlfInols
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$12.00 List
GIBSON GIRL®

ACCESSORY

KIT

Everything you need for better

TAPE RECORDING
and EDITING

% FOR MORE FLEASURE!
% GET PROFESSIONAL RESULTS!

% FOR BETTER RECORDINGS!

NS' ACCESSORY KIT contains the
?aor:;us GIBSON GIRL TAPE SPLICER,
SPLICING TAPE, TAPE THREADER, HERD
CLEANER, TAPE CLEANER CLOTH, TAPE
CLIPS, REEL LABELS and NEW. TAPE

EDITING BOOK!

TAPE EDITING AND SPLICING

FOR THE PROFESSIONAL

AND AMATEUR TAPE RECORDIST
by N. M. HAYNES

24 Pages — IMus. . « . 25¢

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

/< __ ROBINS

INDUSTRIES CORP,
NEW YORK

FLUSHING 54 -

AUDIOCLINIC??

JOSEPH GIOVANELLI*

Rotating Speaker Speed Contrel

Q. I have buwilt a rolating speaker sys-
tem to be used as part of the tremolo ef-
fect with my organ. My problem iz that of
controlling the speed of rotalion in order
to oblain varying degrees of Iremolo. A
rectifier and d.e. motor would be the
anrswer, but I do not know how to design
this type of rectifier cireuil. Can you tell
me how to design a suitable circuit?
Robert McDonald, Oakland, Calif.

A. I recommend the standard bridge-
rectifier circuit for this purpose. The cur-
rent handling capacity of the individual
diodes making up the bridge should be
somewhat larger than the d.c. drain of the
motor. You will need between 200 and 1000
nf, of filtering. 500 mils requires about
200 uf, and the amount of filtering in-
creases with the amount of current taken
by the motor. Insert a § or 10 ohm resistor
in series with the filter bank and the
rectifier to prevent surge ecurreat from
damaging the rectifier, and overheating
the filter bank. The heating effect upon the
capacitors can be further minimized by
using several small capacitors rather than
a single large unit, The actual mechanism
for controlling the speed c¢an be either a
series rheostat of appropriate resistance
and wattage or a Variac.

An easier solution to your problem
night 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
good 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
18 normal, butl as the setting of the control
is reduced, the bass falls off sharply. This
is 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
continues to fall off. Enclosed i3 a sche-
matic of the imput circuit of the power
amplifier, (Fig. 1), perhaps it will help

o

Fig. 1
you to determine what is wrong. James P.
Gooley, Oal Lawn, R. 1.

A, Notice that in the input circuit of
your amplifier the volume control is con-
neeted as a rheostat. This eirenit can per-
form the function of reducing the gain of

= 3420 Newkirk Auve., Brooklyn 8, N. Y.

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

To explain why this cireunit causes this
behavior, let us assume that the reactance
of the coupling capaecitor 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 ecps, half the voltage
developed by the preamplifier will be lost
across the coupling capacitor, while the
remaining half is available for application
to the grid of the input tube of the power
amplifier. Let us assume that the gain has
been reduced, and the resistance of the
control is now 0.25 megohm. Of course the
over pain of the amplifier has been reduced
6 db, but our 30-cps tone has been de-
creased by an even greater amount. The
reactance of the capacitor iz still 0.5 meg-
ohmi, but the resistance of the pot has been
reduced so now only 15 the voltage pro-
duced by the preamplifier is available to
the power amplifier. This effect will become
more and more severe a3 the resistance of
the potentiometer decreases. What is
needed is a control eircuit whiech maintains
a constant reactance, but still allows the
grid to pick off as much signal as is needed,
by means of voltage divider action. Figure

Fig. 2

2 shows how this same 0.5-meg. control can
be wired to accomplish this. Note that the
coupling c¢apacitor is connected through the
full resistance of the pot to ground. The
slider has mno effect upon the reactance
presented to the conpling capacitor, siuce
the grid to which it is attached draws no
current and is therefore of infinite resist-
ance.

Speakers and Infinite Baffles

Q. We are considering the installation
of an infinite bafle in a wall. Free cone
resonance and efficiency are doubtless to be
selected with some discrelion in this regard.
We understand that some of the best
speakers for lhis use are in the relalively
inefficient class. How is betler bass defini-
tion alilributed 1o 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. Efficiency is governed by the flux
density and complianc¢e. The less the com-
plianece and the greater the flux density,
the greater the efficiency of the speaker.
Because the back wave is lost with infinite
baflles, the cone must be free to travel a
great distance to make up for this loss,
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British Industries Corporation Stereo Demonstrations
at high fidelity shows throughout the country...

/. The records were played on a

We used the Garrard Model RC88 becausa this
changer reproduces stereo music precisely as ra
corded, without introducing any disturbing or dis-
torting factors such as rumble or wow. In fact, the
Garrard changer performs better than most so-called
| “professional’ turntables, because this changer s
A actually a superb turntable combined with a scien-

e BEART 3 ) tifically engineered aluminum tone arm which tracks
' RECORD- DHANGER at the correct stylus pressure without undesirable

= resonances. You have the added convenience of not

only being able to play records simply by hand, but
also stacked, with the assurance that they are being
handled automatically more gently than by any
human hand. This is true on a Garrard changer and
at a price much lower than you may have been led
to expect. When considering the claims of changers
“specifically designed for stereo’’, or turntables ''to
play stereo properly”, it is well to remember that for
years Garrard changers have had all the qualities
necessary for this type of sensitive reproduction, Now
more than ever before, it is essential to
. & insist on a Garrard changer, and ac-
) cept no substitute, if you want the

. finest Stereo or, of caurse,
Monaural reproduction:

The Garrard ling

Includes changers, manual

players and transeription furntables;
‘six models: $32.50 to $89,00,

g » Thenaw I. E A I( stereo amplifier and preamplifier were used to contral
the sound. Leak professional quality amplifiers are unique because
‘they keep distortion down to a trivial one-tenth of one parcent (0:1%)
at full rated power. .. the lowest figure ever achieved! This explains
why the Leak sterea sound you heard was so natural, and
why you could have enjoyed it for hours withoul fatigue.
Low distortion is the key to quality sterec reproduction. Invest wisely,
It is important to remember that the amplifier and preamplifier
are the very heart of your stereo system.

The Leak line Includes two stereo amplifiers and a stereo presmplifier
plus a lete group of al power {iers ang preamplifiar.

| ______ =
e
12
'%- A pair of super-8's

wera the alternate speaker system. You may have wondered how
such splendid sound could come from se small a speaker enclosure.
The answer lies in patented R-J design principles, which mean
that no other small enclosure can match the RJ in performance.
Stereo does créate sorne new problems in room arrangement which
are easily solved with versatile R-J enclosures;

zj@ « You heard theW"\ﬁI'f?dﬁ'Q

SFB/2 sand-filled speaker systems..,one "*Custom”
and one “'Deluxe". .. both models identical in speakers
and sound but in different enclosures. This is an
entirely new development in three-speaker systems
by England’s G. A. Briggs. You may have noticed how the
absence of resonance and the clean, spacious
sound, heightened the stereo effect,

The R-J [ine includes 5 enclosures...shelf and floor models.

The Wharfedale line includes full range, bass and treble speakers: two

and three-way sp y and speake SEiraet We have prepared a series of Comparator Guides covering the various BIC product

lines. !t you have not already obtained them at the show, we will be happy to send
themn to you, Please write, specifying the BIC products which interest you, Dept AS-18,

BRITISH INDUSTRIES CORPORATION, Port Washington, N. Y.
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COMING

To Your City ...

HIGH FIDELITY

SEE and HEAR the latest in STEREO-HIGH FIDELITY
from leading high fidelity manufacturers . . .

Don'’t miss these public showings
of Hi-Fi Equipment . . . from
the most economieal units for the
budget-minded to spectacular
home musie theatres . . . com-
pare and enjoy them all,

*Complete Hi-Fi Systems and
Components,

*Amplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables
and Record Changers — Phono
Cartridges — Microphones —
Music Control Centers —
Speakers.

*Speaker Enclosures and Equip-
ment Cabinets — Finished and
Assembled or Do-It-Yourself
Kits.

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW

Rigo Fall Shows 1958

Nov 7, 8,9 Omaha Paxton

Nov. 21, 22, 23 Seattle New Washington
1959

January 16, 17, 18 Minneapolis Leamington

March 6,7, 8 Denver Cosmopolitan

March 20, 21, 22 Baltimore Lord Baltimore Hotel

April 3,4, 5 Pittsburgh Penn-Sheraton Hotel

April 10, 11, 12 Buffalo Statler Hotel

ADMISSION_-' 75¢

RIGO Enterp’ises lnc. 500 N. Dearborn, Chicago 10, I1I.

WWW amerdcaaradioRietery com

Since low compliance and high flux density
both hinder cone travel, speakers having
these characteristics will not work well in
an inflnite bafe. If the cone is too com-
pliant for the amount of rear loading upon
it, the gpeaker may be damaged. For thia
reason, I like to use a speaker with rather
high compliance and high flux density. The
flux density limits conme travel after the
cone i8 in high-amplitnde motion and it
thereby prevents possible damage during
power peaks. Poor complanee is a con-
stant restraining foree and should be
avoided. Unless your hafBe is speeially de-
signed, T don’t recommend a speaker hav-
ing a very high complianece. You will have
lots of intermodulation diatortion at best,
and you ean probably damage the speaker
mechanism.

Sinee an infinite baffle tends bo raise the
resongnt frequency of the speaker conse, it
is advisabls to use. a speaker whose reso-
nance point is ag low as possible. As the
compliance imnereases, resomance is auto-
matically lowered. If the infinite baffle ia
logdted in a small room, it is unnecgssary
to have a speaker with & resonant frequency
much below 30 eps, since the volume of air
contaiped in the room is not sufficient to
reproduce frequencies much below 35 cpa,
A speaker’s 30-cps resonance may be raised
easily to 35 cps or higher, depsnding wpon
the size of the gpace behind the cone.

Intarference from TV receivers

Q. When I tune my reocsiver through
the AM band, I find it covered with a
series of whistles whoss pitch variss ao-
ocording to the station to which I am lsten-
ing. Sincs thiz phemomenon occurs wilth
many other reostwsrg in the aparitment
houss, I don’t think it {8 because of any
p03sible misadfustment of my whistle filter.
The only time the whistles do not appear
13 éarly ¢n the morning. When my TV set
or someons &lse’s, &8 turned on, the whistle
‘reappears. What és causing this, and what
can I do about 41?7 Woodrow C. Docblsy,
Pottstown, Pa. )

A. This series of whiatles is the result
of beats betweem broadcast stations and
harmonics of the horizontal oseillator of
the offending TV receiver. Since the space
between harmonics is small (the frequency
of the horizontal oscillator beirg 15,750
¢ps), they can beat with any station.

There are two ways by which the har-
monics can enfer your receiver. The first
of these is by direct radiation from the TV
set, and the Karmonics of the oscillator ars
mﬁd directly by the receiver’s antenna.

effect can sometimes be minimized by
placing your antenna high enough so that
it will be out of the radiation field. (Some
recelvers have been ¥mown to radiate
sgveral hundxed feet, in which ease you ean-
not erect an antemna high enough.) This
can also result in the strength of the de-
gired broadeast stations’ being great
enough to override the whistles. The
antennsa ghould be fed by coaxigl cable, so
that no TV set radiation will be picked up
by the lead-in.

The seecond and less uvnlikely means of
entry of these undesired signals is through
the power lines. This may be overcome by
ingerting an r.f. choke in each side of the
ling feeding your tumer, and bypassing all
choke leads to grmmd with good—quahty
mica capasitors.

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 cireuitry 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-
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2801

For service in
amplifiers of up to
50 watts.

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

==

TUNG-FOL SEAN FOWER AMPLICINAS.

RN

POWER :
AMPLIFIERS

baal

For service in
amplifiers and

equipment of up
to 100 watts.

WWW amercaaradioRietery com

commercial audio

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.

& TUNG-SOL

T p—
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THANKS, STEREOPHILES

FOR MAKING POSSIBLE THIS

~ STEREOTWIN 200

the stereo cartridge
by the makers of

MIRACORD XS-200
NOW 344°° 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.
If you've been holding off on convert-
ing to stereo, now is the time! And,
STEREOTWIN i3 perfect for monaural.

SPECIFICATIONS: Variable reluctance ear-
tridge * .7 mil diamond stylus ¢ {ran-
sient response within 2 db from 20 to
20,000 cps. * no magnetic pull * instant
stylus replacement * fits all standard tone
arms * eliminates hum problem

The Tumtable That Changes Records

MIRACORD XS-200

No other record-player has all these
features: Plays stereo and monaural
+ heavyweight, professional-type
turntable » poush-button controlled «
Magic Wand spindle « automatic man-
ual player » automatic record changer
» intermixes 10” and 12”7 » plays all 4
speeds « free tone arm « 4 pole motor

s6750audio1ﬂu'lc net

FAR AHEAD) THE FINEST BY FAR
Available at selected dealers.

L 4

A

For Free catalogue, please write Dept. A
AUDIOGERSH CORP.

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

NEW LOW PRICE!

Reply to the Editor

SIr:

We would beg to differ with some aspeets
of vour October EDpITOR'S REVIEW.

WBAI-F'M has been, sinece September
12th, stereocasting via the Crosby compat-
ible multiplex system between the hours of
4-5 and 7-8 p.m. daily.

We chose the Crosby system for a variety
of reasons—the two most important were
the fact that if offered a fully compatible
signal (A plus B) to the listener with a
gingle M set only, and that if offered
15-ke response on both the main and the
subearrier channels. It was, we felt, the
only device available consistent with the
obligation a high-fidelity broadcasting sta-
tion owed its listeners. If we were to broad-
cast via any deviee which offers less fidelity
than that which FM itself is capable of,
this would not, we feel, be serving the
pukblie interest, necessity, and convenience
to the best of our ability. If we were to
compromise with lesser fidelity we would
not need Frequency Modulation itself at
all. If a higher fidelity system is evolved,
WBAI will be the first to use it.

The growing public interest in high
fidelity and stereo imposes an ohligation
upon the broadeaster which we feel heavily.
As our audience grows it is even more
eontingent upon us to provide it with the
best that is technologieally feasible. Less
than the best which is available is emphati-
cally NOT good enough. To take the atti-
tude, as has been several times expressed
recently, that less than that which we are
capable of will satisfy the public is, we
feel, an evasion of responsibility and duty.
The public ean and does know the differ-
ence between full 15-ke fidelity (with its
delicate harmonies and overtones) and less.
If it did not, it wounld not be investing
ever-increasing amountz of money in equip-
ment for high fidelity dise and tape and
broadeast reproduction and reception.

The editorial we refer to also says “the
presence of wide-band multiplex adapters
in the handg of the publie would certainly
lower the value of the background music
services, even though ‘pirating’ of the pro-
gramg is illegal. There are always some
who risk the illegality for the sake of a
few dollars.”

We submit that this charge of piracy,
raised by certain broadeasters in the first
place, is in effect a large red herring. So
charging the puhlie, at this stage of the
art of multiplex’s development, is equiva-
lent to saying that a man may, someday,
conspire to commit a crime. We contend
that any such judgment should be made
after the faet and wot before. It is our
feeling that one does not acquse the publie
before the act has been committed, Cer-
tainly, if nothing else, such accusation rups
directly counter fo the old American tra-
dition that the aceused 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 communications one, and to raise it
in this particular context, as an excuse for
not providing the public with the best to
which it i¢ entitled, is raising a false issue
indeed.

We do not, actnally, intend to guarrel
with the broadeaster who wishes to utilize
more than one multiplex channel (at less
than 15 ke) as an aid to supplementing the
income his station can provide. We only
i request that he does not altempi to provide
| the public with less than the best that can

WWW akherieaniadiahistaory com
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bz done—and call it “as good”—in an at-
tempt to cash in on the public’s interest in
stereophonic broadcasting. Better than 7 %5-
ke response is technologically feasible, and
available. Let us not eonfuse motives af
this stage in the development of the art
of high-fidelity broadeasting.

Less than the best the broadcaster can
provide to his audience eannot be “as good”
as the best. It is our intention to do any-
thing we can to further the growth of high-
fidelity broadeasting, utilizing the best
means available, ag a measure of our re-
sponsibility to the publie’s interest, neces-
sity, and convenience.

BrrT CowLaN, General Manager,
Radio Station WBAT, '

2 E. 61st St.,

New York 21, N, Y.

Sir:

Your October editorial indicates that you
favor a system of FM multiplex sterco
which allows for a channel of background
music or othér” pointté-point serviece in-
stead of the single-channel wide-band sys-
tem which I propose, but I am convinced
that yon formed your opinion with a lack
of engineering data. I have aceumulated
a large amount of data whieh I intend to
publish in detail, but I would like to give
a brief resume of it in the hopes that it
will provide clarification of some of the
points in your editorial.

Your first point is & fear of “piracy” of
background musie, I would like to point
out that the wide-band type of stereo adap-
ter is not a proper receiver for this back-
ground musie,! The transmission of this
music utilizes a technique of “muting” be-
tween musieal numbers such that the stereo
listener receives an extremely uncomfort-
able blast of noise zpproximately 12 db
louder than the musie during the muting
period. The restaurant subscribing to the
serviee is eguipped with a special receiver
which automatically mutes out this blast
of noise. Practically all of the background
mnsie stations use this teechnique. If they
do nof, commercial 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
music subearrier, but there are saerifices
which I 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 broadecasting
station. The stereo transmission is com-
pletely dependent on the transmission effi-
ciency of the subearrier. The inherent
transmigsion efficiency of any subearrier
modniation system is always poorer than
that of the main channel. This ix espeeially
true in the case of frequeney modulation
which has a triangular noise speetrum such
that the received noise rises in direet pro-
portion to the modulating frequeney so that
a high modulating frequency in the sub-
earrier region is m a high level of noise.
For the standards I have proposed, namely
g 25-ke deviation applied to a 30-ke sub-
carrier applied at 50 per cent modulation,
the difference in signal-to-noise ratio be-
tween the main channel and the subearrier
channel is approximately 12 db. This figure

(Continued on page 70)

) Maltiplex adapters can be made that do
silence wpon absence of carrvier. Refer back
lto Mr. Day's article in the Aungust issue.
Bp.
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MONAURAL-STEREO PREAMPLIFIER
KIT {Two Channel Mixer)

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 Ibs.
MODEL SP-1 (monaural) $37.95 Shpg. Wi, 131bs.

MODEL C-SP-1 (converts SP-1 to SP-2) $21.95
Shpg. Wi. 5 (bs.

Special “building block' design allows you to
purchase instrument in monaural version and add
stereo or second channel later il desired. The SP-]
monaural preamplifier features six separate inputs
with 4 input level controls. A funclion selector
switch on the SP-2 provides two channel mixing.
A 20’ remote balance control is provided.

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER KIT
MODEL PT-1 $8996

The 10-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning meter 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 quicting.
The 3-tube FM front end is prewired and pre-
aligned, and the entire AM circuit is on one printed
circuit board for ease of construction. Shpg. Wit.
20'1bs.
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STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $4 4995

Shpp. Wt. 162 Ibs,

MODEL SC-1 (speaker enclosure) $ 3095

Shpg. WL 42 Ibs. each

Superbly designed cabinetry to house your complete stereo system.
Delivered with pre-cut panels to fit Heathkit AM-FM tuner (PT-1),
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank
panels also supplied 1o cut out for any other equipment you may now
own. Adequate space also provided for tape deck, speakers, record
storage and amplificrs. Speaker 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

o :
a subsidiary of Daystrom, Inc.

A

HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $6 495

Turntable quality with fully automatic
features! A unique “‘turntable pause™ allows
record to fall gently into place while turntable is stopped. The tone
arm engages the motionless record, and a friction clutch assures
smooth start. Automatic speed selector plays mixed 33} and 45
RPM records regardless of sequence. Four speeds available: 16, 335,
45 and 78 RPM. Changer complete with GE-VR-II cartridge with
diamond LP and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs.

“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 ; 28y
watt, Full audio output at maximum =
damping is a true 55 watts from 20 CPS
10 20 k¢ with less than 29 total harmonic MODEL W7-M $5495
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 reasons 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 1% distortion over this range at full 12
watt output—its own built-in preamplifier with provision for three
separate inputs, mag phono, crystal phono, and tuner—RIAA equal-
ization—separate bass and treble tone controls—special hum control
and it's easy-to-build. Complete instructions and pictorial diagrams
show where every part goes. Cabinet shell has smyooth leather texture
in black with inlaid gold design. Shpg. Wt. 15 Ibs.

“MASTER CONTROL" PREAMPLIFIER KIT
MODEL WA-P2 $1975

All the controls you need to master & complete high fidelity system
are incorporaled in this versatile instrument. Features' 5 switch-
selected inputs each with level control. Provides tape recorder and
cathode-follower outputs. Full frequency response is obtained within
4114 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. Wi. 7 lbs.

HIGH FIDELITY TAPE
RECORDER KIT

MODEL TR-1A $9995 MODEL TE-1 $3995

Includes tape deck assembly. pra- Shpa. Wi. 10 Ibs. (Tape Preamplilier Only)
amplifier and roll of lape.

The model TR-1A provides monaural record/playback with fast
forward and rewind functions. 7%4 and 334 I[PS tape speeds are
selected by changing belt drive. Flutter and wow are held to less than
0.359,. Frequency response at 714 IPS +2.0 db 50-10,000 CPS, at
334 IPS +2.0 db 50-6,500 CPS. The model TE-! record,/playback
tape preamplifier, supplicd with the mechanical assembly, provides
NARTB playback equalization. A two-position selector switch pro-
vides for mike or line input. Separate record and playback gain
controls. Cathode follower output. Complete instructions pravided
for ecasy assembly. Signal-to-noise ratio is better than 45 db below
normal recording level with less than 147 total harmonic distortion.
(Tape mechanism not sold separately). Shpg. Wit. 24 Ibs.
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HIGH FIDELITY AM TUNER KIT

MODEL BC-1A $2695

Designed especially for high fidelity applications
this AM tuner will give you reception close to
FM. A special detector is incorporated and the
IF circuits are "‘broadbandecd" for low signal
distortion. Sensitivity and selectivity are excellent
and gquict 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. Wt. 9 Ibs.

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

For noisc 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 1F
circuits for full fidelity with high sensitivity. All
tunable components arc prealipned before ship-
ment. Edge-illuminated slide rule dial. Covers
complete FM band from 88 to 108 mc. Shpg.
Wit. 8 1bs.

“UNIVERSAL" 12 WATT
AMPLIFIER KIT

MODEL UA-1 $2195

1dcal 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. Wt. 13 Ibs.

®
HEATHKIT

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

Heathkit hi-fi systems are designed for maximum flexi-
bility. Simple conversion from basic to complex systems
or from monaural lo slereo is easily accomplished by
adding lo already existing units. Heathkit engineering
skill is your guarantee against obsolescence. Expand
and, if you like,

your hi-fi as your budget permils . . .
spread the paymenis over easy monthly Inslaliments
wilh the Heath Time Payment Plan.
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CONTEMPORARY
Model CE-1B Birch
Model CE-1M Mahogany

CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4.395 .1,

Control your complete home hi-fi system right from
your easy chair with this handsome chaijrside en-
closure in either traditional or contemporary mod-
els. It is designed to 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 fitin the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on either right or left side as
desired during the construction, and the lift-top
lid in front can also be reverscd. All parts are pre-
cut and predrilled for casy assecmbly. The con-
temporary cabinet is available in cither mahogany
or birch, and the traditional cabinet is available in
mahogany suitable for the finish of your choice.
All hardware supplied. Shpg. Wt. 46 1bs.

i,

¢ No Woodworking Experience
Required For Construction,

o All Parts Precut & Predrilled
For Ease of Assembly.

! ¢ . TRADITIONAL
& Maximum Overall Dimensions: Model CE-1T Mahogany

18" W.x 24" H.x 35}%4" D.

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

Pulling together your own Heathkit can be one of the mosl
exciting hobbies you ever enfoyed. Simple step-by-step in-
structions and large piclorial diagrams show you where
every part goes. You can’l possibly go wrong. No previous
electronic or kil building experience is required, You'll
learn a lot aboul your equipment as you build il, and, of
course, you will experience the pride and satisfaction of
having done It yourself.

“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT
The modest cost of this basic speaker sys-
tem makes it a spectacolar buy for any
hi-fi enthusiast. Uses an 8" mid-range
woofcr and a compression-type tweeter to
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. Twecter harn ro- E
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
. forlight or dark finish. All wood
arts are precut and predrilled
MODEL S5-2 $39%96 ?or easy Esseﬁlhly. Shpg. Wi
Legs: No. 91-26 Shpg. Wt. 3 |b. §4.95 26 1bs. .

DIAMOND STYLUS HI-Fi

PICKUP CARTRIDGE

MODEL MF-1 $2895

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
20to 20,000 CPS. Shpg. Wt. 1 1b.

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

The SS-1B employs a 15" woofer and super
tweeter to extend overall response of basic

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

The startling realism of sound repro-
duction by the Legato is achieved
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
25 10 20,000 CPS within + 5 db. Power
rating 50 watts. Cabinet js constructed
of 34" venecer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your

§8-2 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.

choice. All parts are precut and pre-
drilled for casy assembly. Shpg. Wt. 1
195 1bs.

COMPANY - BENTON HARBOR 25, MICH,

.| MODEL SS-1B pioneerin H ? Subsidiary of Daystrom, Inc.
Hefo=if- ool i
$ =13 GOy allss O Please send the Free Healhkit catalog.
29 electronics el dehdla ¢

Eaclosed tind 8........ name
Pleass enclose 4

for parcel post—express

Iorders nrl\'e shibpczl)l dct-

ivery ¢harges collect.

All prices F.O.B. Benton address
Harbor, Mich. A 20% de-
posit is required on all
C.0.D. ordess. Prices .
subject to change with-  cily & state
out notice.

SEND FOR FREE CATALOG

QUANTITY ITEM MODEL NO. PRICE

Describing over 100 easy-to-build
kits in hi-fi, test, marine and ham
radio fields. Also zontains com-
plete specifications and sche-
matics.
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AUDIO 7

Edward Zétnallcanby

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 I somehow can’t ever seem to get
around 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 described in previous
issues. FFor how can one evaluate stereo
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 many a point and, ideally, would be
glad to wait 2 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

I’'ve been using two sets of speakers for
my stereo, one in the country and one in
the ecity. 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. (I feel the same
way about stereo discs versus their mono
equivalents—the comparison really doesn’t
prove mueh other than that both were
obviously made at the same recording
session and, superficially, sound very much
the same!)

In the country I've had a matehed pair
of KLH Model Six speakers, the lower-
priced full-range model in this relatively
expensive line of acoustic suspension sys-
toms. I must say at once that I was sold
quickly on the KLH sound and have not
been unsold one little bit sinee, though I
am aware of the virtues and limitations of
the breed, in absolute terms. To give due
credit to the earlier and original acoustic
suspeusion, I tried out a single KLH 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 ¢laimed hi-fi, and
all speaker accounts imply that this means
a faithfulness to the input signal in literal
terms. But as we know, speakers in general
remain remarkably individualistic, both
from model to model and from company-
sound fo company-sound. Coloration is 2
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
necessarily faulty sounds for the listener,
since it’s well known that many listeners

10

derive legitimate pleasure from some types
of speaker coloration—there is, at least for
the moment, an enhanced gense of realism
and presence, a better musical illusion, a
more effective getting-over of the sound-
sense. Tastes differ and change in these re-
spects, 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—I am astonished, and 2lso pleased, to
find that the over-all, in-the-large, sound of
the KLH and Acoustic Research speakers
is really much 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 technically similar I sup-
pose, but for the ear it is a very ifferent
matter, and in musieal listering far less
crucial than treble color.) Other speakers,
of other brands, show among themselves—
and even from model to model within one
line—really major contrasts in color. Just
AB a few and see.

Once this was established, I went on to
find that in relatively lesser ways, the KLH
and AR speakers do of course differ. The
AR-1, at a higher price, a lower efficieney,
gets a lower, fuller bass when you come to
niore 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 guickly when my mind
wanders back to the music itself.

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

The KLH 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 fo maxi-
wmize the effect of the music and minimize
the presence of the stereo system itself.
Don’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 inferference from
the machinery, maximum portability and
convenience.

Eico

Back to Eico again. A year or so ago I
talked about the interesting little Xico
speaker system with the flower-pot, up-
wards-aimed 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, I got hold of
a pair of the current production models of
these, since the idea of sterco with these
unusual upward-facing speakers seented
interesting.

You'll remember that (aside from the
hazards of spilling beer or cocktails or even,
posgibly, milk into the speaker) this unit
showed interesting possibilities for dis-
bursing the apparent sound-sourece in a
small room—swhere the usual horizontal
tweeter system doesn’t have much chance
for good reflection. That was for mono
sound, and the idea worked ouf 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.

How about stereo? Well, my findings are
gsomewhat different. First, let me say that
these Eico speakers, with the flower pot
arrangement still in foree (the mid-highs
variable but the high-highs fixed), are in
present production ratber ou the brightly
colored side. Not too much for my some-
what sensitive ear—I dislike highly colored
highs, as you kunow. But I found that the
Eicos were quick to show up any sort of
distortion, serateh, hiss and the like, where
the various acoustic suspension speakers
with their more disereet cones tend to
minimize suech things, if and when.

On the other hand, when conditious were
just right—and this took a long, long time
—the Eico speakers did a brilliant job in
the best sense of the word. Some stereo
dises, I found, came through with con-
siderably more musical impacet on Eico
than on my KLH country sef-up. Others,
however, tended to be shrill and squeaky,
due to their own internal faults, somewhat
touchily magnified.

(You see how hard it is to say “best.”
For some musical purposes the Eieo pair
did a better musical job on my stereo disc;
for others, KLUH 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 eity, I found out.
In the original arrangement, the Kicos
squealed at me reproachfully, the sound
was awful, and frankly I didn’t know
where to put the blame. (This wasg part of
my early stereo agony, already described
in previous issues.) It wag partly Eico's
fanlt.

But when I found « new and much better
placing, the two Eicos suddenly began to
sound just fine. Amazing! Nothing was
changed but the speaker locafion—yet I
now felt that the brilliance in the high end
which had seemed to me insnpportable in
the old place was in most cases guite ac-
ceptable and in some cases actnally helpful.

One major qualification I must present
fo you, Stereo sound projected straight up
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete stereo
control system in “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 barders
on unmeasurable even at high output levels. Separate
lo-level input in each channe! for mag. phono, tape head,

mike. Separate hi-level inputs for AM & FM tuners &
e FM Multiplex. One each auxiliary A & B input in each
charnel. Independent level, bass & treble controls in
each channel may be operated together with built-in

clutch. Switched-in  loudness compensator. Fuaction

Selector permits hearing each stereo channel indlvidu-
expe r S ally, and reversing them; also use of unit for stereo or

monaphonic play. Full-wave rectifier tube power supply.

5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality

power amplifiers such as EICO, HF14, HF22, KF30, HF35,
RFSO0, HF60. Kit $39.95, Wired $64,95. Includas cover.

Sa HF81: Stereo Dual Amplifier-Preamplifier selects,

s ¥ o= amplifies & controls any stereo source —tape, discs,

broadeasts—& feeds it thru self-contained dual 14W am-

4 plifiers to a pair of speakers. Monophonically: 28 watts

for wour speakers; complete stereo preamp. Ganged level

I n - controls, separate focus (balance) control, independent

full-range bass & treble controls for each channel.

Identical WIIliamson-!type, push-pull EL84 power ampli-

fiers, excellent output iransformers, "‘Service Selector’”

switch permits one preamp-control section to drive the

e eS u S a re internal power amplifiers while other preamp-control

section is left free to drive your existing external ampli-

tier. Kit $69.95. Wired $109.95. Incl. 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. HF65 (with power

3 supply) Kit $33.95. Wired $49.95.

World-famous ?UFDSI&;:gzl;:gfkm:sttéxdpegr;si\\:ve p:jeasmps" — Marshall,
5 i .95, Wi 37.95, HF61 (with

EICO advantages ’ . powzr supply) Kit $29.95. Wired Slzi.as. o

guarantee your complete satisfaction: MONAURAL POWER AMPLIFIERS

(use 2 for STEREO)

e Advanced engineering e Finest quality components AEFo, OO DUtoat K e ar s Ampfiar with

o ‘‘Beginner-Tested,"" easy step-by step instructions R el e eat DUy E AUDlooRnnD LS S
o LIFETIME service & calibration guarantee et B ey emaer amplifiee W
e IN STOCK — Compare, then take home any EICO Checs 31 SOW. it $57.98 Wired 567 56 Cover sy
equipment—right “'off the shelf’'—from 1900 neighbor- Eif?’a?;gs&ﬁg&vﬁtz'.sg."?olrléirnf-azrs?sﬁfr AR ?
hood EICO dealers. HF30: 30-Watt Power Amplifier. Kit $39.95. Wired GO

$62.95, Cover E-3 $3.95.

NEW HF22: 22-Watt Power Amplifier. Xit $38.95.
Wired $61.95. Cover E-2 $4.50.

NEW HF14: 14-Watt Power Amplifier. it $23.50.
Wired $41.50. Cover E-6 $4.50.

MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREO)
HFS52: 50-Watt Integrated Amplifier with complete
“front end"’ {acilities & Chicago Standard Output Trans-
former. '‘Excellent value''—Hirsch-Houck Labs. Kit $69.95.
Wired $109.85. Cover E-1 $4.50.
HF32: 30-Watt integrated Amplifier. Kit $57.95.
Wired $89.95, Both include cover.
HF20: 20-Watt Integrated Amplifier. ‘“Well-engi-
neered" — Stockiin, RADIO TY NEWS. Kit $49.95. Wired
$79.95. Cover E-t $4.50.
HF12: 12-Watt Integrated Amplifier. '‘Packs a
wallop™—POP. ELECTRONICS. Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREO)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radi-
ation from 814" edge-damped cone. Distartionless spike-
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 c¢ps, useful 30-40,000 cps. 16 ohms, HWD
36", 15%", 1114”."Eminently musical; would suggest
onusual suitability for stereo.'—Holt, HIGH FIDELITY.
Completely factory-built: Walnut or Mahogany. $139,95;
Blonde, $144.95.
HFS1: Bookshelf Speaker System, complete with fac.
tory-built cabioet. Jensen 8" woofer, matching lensen
compression-driver exponential horn tweetar. Smooth
clezn bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23” x 8". Wiring
time 15 min. Price $39.95.
FM TUNER

HFYS0: surpasses wired tuners up to 3X its cost. Pre-
wired. pre-aligned, temperature-compensated '*front end”
— drift-free. Precigion ‘‘eye-tronic” tuning. Sensitivily
1.5 uv for 20 db quieting — 6X that of other kit tuners.
Resaonse 20-20,000 ¢ps =1 db. K-follower & multiplex
outputs. “'One of the best buys you can get in high
Speaker System HFS2 fidelity Kits.”” — AUDIOCRAFT KIT REPORT. Kit $39.95".
Monaural Preamplifiers: 36" HX 151" Wx 1132" D Wired $65.95". Cover $3.95.
HF65, HF61

(stack 2 for Stereo) )

Inc,

Capyright 19538 by Elecironic Inste. Co,

Add 5% In the West.

Bookshelf
Speaker System
HFSI’

Monaural Integrated Amplifiers:
F and 12-Watl
(use 2 for Stereo)

(]

= LESS cOvEm, . €, ¥. INCL.

EICO, 33-00 Northern Bivd., 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 RBi-Fi

[0 Test Instruments O Ham Gear.
Send FREE literature & name of neighbor-
hood EICO dealer.

NAME.

|
|
5 s102-H) {
Monaural Power Amplifiers: o : |
60, 50, 35, 30, 22 and 14-Watt . |
{ _ I

|

|

l

{use 2 for Stereo)

Over 1 MILLION EICO instruments in use thro out the world.
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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 frequencies 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 frequencics 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 equal ¥4 the wave lenath 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 LANSINC CORPORATION,
Dept. 11A-B

1515 S. Manchester Ave., Anaheim, Calif.
161 Sixth Ave., New York 13, N. Y.
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to the ecciling is definitely not satisfactory.
Not for me, anyhow. There is a very curious
lack of definition, a fuzziness of spatial
concept, a blurring of the sonie image—
and the orchestra is oddly misplaced at
besi, seeming to float vaguely above you on
a sort of pulsating platform, (It’s more
like a pulsating eloud 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
reflector on top of each Lico speaker by
placing an LP record agaiust the rear of
the upward grill fop, 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 stereo. Not up.

One mild eantion if you use Eicos, for
stereo in an economical space. My experi-
encz 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 flower-pot
tweeter elements are standardized. Ay fwo
uuiis were hastily assembled to meet my
own deadline for an upcoming demonstra-
tion last spring (and my thanks to Kieo
for help in an emergency) ; they were later
re-worked with current production speaker
elements and are now almost perfeectly
matebed in sound; but I stjll detect 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 hif right here. After a dozen
vears of reecomending rvefleeted speaker
sound—iwith speakers normally turned side-
wise or even straight away from the listen-
ing point—1I now am entirely sure that for
stereo, reflection is definitely a poor idea
and doesn’t work. My stereo speakers
always will face straight ahead (though
not converging on a point; parallel beams
seem hest to me in most sitnations).

The essence of stereo is a fusion befween
speakers, brought on by the sound itself.
The wmore positive the beawing, the more
positive the stereo spread between the
speakers. Seems like a contradiction but it
isn’t. On good stereo you should net hear
the speakers at all as point sources unless
the recording people intend you to—ag they
often do, particularly in pops and jazz
stereo. Buf, in classical, if the sterco eungi-
neer intends it, you hear your sound spread
out between and behind the speakers. (IF
YOUR SPEAKERS ARE IN PEASE.)

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

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

Mono Reflection, Mono Cartridge

Ah—Dbut what of the monophonie record
as played via two stereo speakers? The

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

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

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

The reasons, of course, are in good part
outside the stereo cartridge itself. The
simple fact of higher output in most mono
magnetics as compared to stereo, and the
us¢ of one uncomplicated chanmnel instead
of the two tricky side-by-side channels, is
enough to account 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 cartridges, a general difference
spreading over numerous Prands. The
“mono-mono” combination just works
better, ag of now.

I suvspect that in a year or so this
difference will have entirely disappeared
and the ideal comipatibility between stereo
and mono cartridges, for the non-stereo
disc, will have become an actuality. Indeed,
the change will be largely outside of the
cartridges themselves—via Dbelter ¢onnect-
ing cireuits, better shiclding and ground
systems, better awplifier facilities. So don’t
throw out your old cartridge yet—unless
you're very happy wifh your uew stereo
set-up for all your old records.

Asg to reflected mono loudspeaker sound
on a single speaker versus two-speaker
mono sound, I am also somewhat surprised
to find that I prefer the reflected sound of
a single speaker to the new, direct two-
speaker mono sound, heard when mono
dises are played on stereo systems. The
reason is trieky, but clear enough, The tywo-
speaker system, far from spreading out the
sound over a wider area, actually com-
presses il, into an area midway Dbetween
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 there is too often an apparent
point-source that brings all the music to
you from one place, though it should seem
fo come from a wide area. Reflection, as
I’ve recomwended 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, yowll discover, as
the actual spacing of the speaker units.

The centering effect, indeed, is g0 strong
that the musgical image 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

(Contlinued on page 71)
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Electronic Wire
for Every Application \

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

Aircraft and Auto Radio Wire  Magnet Wire

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 Phono Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables
Intercom Cables Transmission Line Cables

TV Camera Cables

Ask Your Belden Jobber

One Wire Source for Everything

Electrical and Electronic o e

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Magnet Wire + Lead Wire « Power Supply Coeds,
Cord Sets ond Portable Cord « Aircraft Wires
Electrical Household Cords ¢ Electronic Wires
Welding Cable ¢ Automotive Wire cnd Cablo
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EDITOR'S REVIEW

THE HOLE IN THE MIDDLE

NE OF THE MYSTERIES of the entire stereo problem
0 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 various high fidelity shows, and most notably
at the recent one in New York.

We are among those who have converted an existing
monophonic system to stereo 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 came 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-
ducing sonnds 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
particularly unusnal. The corner speaker is, naturally,
in a corner. The other, not a corner model, is located
on the flat of a wall—one of the walls bearing on the
corner where the other speaker is located—but also at
a corner. The second speaker is ‘‘aimed’’ directly out
from the wall, and along the adjacent side of the room,
which is roughly 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 baving 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 unusual with tapes, and
we must admit that this has often caused no little
confusion, At the beginning of disec reproduction, we
noted the same trouble occasionally, and many other
observers also reported the same troubles when switch-
ing from monophonie to stereo reproduction. However,
later releases of stereo records have been consistent in
phase relation—after all, the RIAA standard ealls for
a lateral modulation when the two signals are in phase
—and our 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 should be provided for changing
the phase of one of the two systems, and while the
speaker cirenit itself is the simplest place, we made a
small conversion to our current test preamp—Pilot
SP-215—so that it provides for a change in phase to
the “B’’ channel power amplifier.

While a 12-foot spacing along a 14-foot wall is
nearly as bad as can be imagined, we have never been
conseious of the hole in the middle after we were sure
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the phasing was correct. This is of considerably more
importance than seems 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. Please
torgive us for harping on this subject.

The cure? Play monophonie records through your
system until you are sure that you vecognize what
these should sound like and where the sound source
should be—right in the center, of course. If it is not,
try reversing the leads to one of the speakers. You can
recognize the difference by standing at the convergence
point of the two speakers, and then sway slightly from
left to right. 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 source. Once it
is correct for single-channel reproduction, it should
be correct for stereo, and as you 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 circles, the subject of grounding is
quite important, and very little information is avail-
able on the subject—nearly everyone ‘“euts and tries’’
each 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 systems are used.
The unavoidable leakage from power-line circuits to
the chassis of one amplifier attempts to get to ground
via the interconnections to the other chassis, whieh has
its own leakage problems. Leakage is not a fault 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 would be of no trouble
in a spezker cireuit, but in a c¢ireuit where the highest
voltage is likely to be of the order of one-hundredth
of a volt, it can cause trouble. Try connecting the two
amplifiers together through a low-resistance lead, such
as an automobile battery cable. If hum still persists,
disconnect the shield of one of the pickup leads at the
turntable or changer end, with only the ‘““hot’’ lead
connecting to the input of one of the amplifiers.

These snggestions should help in most instances. If
your hum is constant no matter where the pickup is
with respect to the turntable, these methods are
usnally effective. If moving the pickup over the turn-
table varies the hum, that is something else again—
induective 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.
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Precision...

precisely

for music !

-
. §

1

A pickup precisely designed for

music! A stereo pickup with all

the compliance, frequency

response and distortion-free

performance requived for the ' |
highest quality music repro- - “
duction. This...is the

STANTON Stereo-
FLUXVALVE...where

quality starts and the

music begins!

The STANTON Model 196 UNIPOISE Arm '
with integrated Stereo- FLUXVALVE pickup
mounts easily on all quality transcription turn-
tables, Precision single friction-free bearing adds
 gentleness to quality. $59.85 with replaceable 0.7
mil diamond T-GUARD Stylus.

For use in all pickup arms—automatic or manual
— choose the STANTON Model 371 Stereo-
FLUXVALVE cartridpe. (On monophonic rec-
ords it will outperform any other pickup excepr
the original FLUXVALIE . . . on steresphonic
recurds it iy prerless! $29.85 with replaceable 0.7
mil diamond T-GUARD Stylus.

| Hermetically szaled for a lifetime of tray-
ble-free use, the STANTON Stermo-
'FLUXVALYE performs in o way no other
ipick-up ¢on equal. Use it fr outomatic or
manual secord playing systems.

PHOTOGRAPHED BY MORT WELDON

:;0/ 1hose who con hear\ e 6{/){/@/6’/76'6’ " pine QUALITY MIGH 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 0. Stanton.
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New amplifier

battles ‘noise”

Four-stage junction diode amplifier was developed at Bell
Telephone Laboratories by Rudolf Engelbrecht for mili-
tary applications. Operates on the “varactor’” principle,
utilizing the variable capacitance of diodes. With 400-mec.
signul, the gain is 10 db. over the 100-me. band.

The tremendous 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
conducting for the U. S. Army Signal Corps. The objective was to reduce
the “noise’ in UHI' and microwave receivers and thus increase their
ability to pick up weak signals.

The scientists attacked the problem by conducting a thorough study
of the capabilities of semiconductor junction diodes. These studies led to
the conclusion that junction diodes could be made to amplify efficiently
at UHF and microwave frequencies. This was something that had never
been done before. The theory indicated that such an amplifier would be
exceptionally free of noise.

At Bell Laboratories, development engineers proved the point by
developing a new kind of amplifier in which the active elements are junc-
tion diodes. As predicled, it is exlremely low in noise and efficiently am-
plifies over a wide band of frequencies.

The new amplifier is now being 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 detect weaker signals from outer
space. In telephony, it offers a way to increase the distance between relay
stations in line-of-sight or over-the-horizon communications.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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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-

phonic recording and reprodnetion is
the same, regardless of the use of tape
or disc as the recording medinm, Because
dise records afford rapid comparison be-
tween monophonic and stexeophonie pro-
gram, errors in phasing are much more
readily observed, ecven though their ef-
fects would be of equal importance in
tape reproduecing systems.

One of the principal factors leading
to the choice of the 45/45 system as the
R.I.A.A. Standard was the fact that in-
phase information on the iwo channels
could be made to appear as lateral modu-
lation, making the system completely
compatible with existing lateral mon-
aural recordings. When two microphones
are used with close spacing as they are
in the X-Y system, Fig. 1, the dominant
acoustical information is in-phase, par-
tienlarly at the low frequencies. Aec-
cording to the R.I.A.A. Standards, this
in-phase information should appear on
the record as lateral modulation. In the
M-S system of veeording, Fig. 2, using
vertical-lateral channels as opposed to
45/45, the output of the “M” miero-

* Director of Research and Engineering,
Columbia Records, a division of CBS Inec.,
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. apart, each
inclined 45 deg. to the sound source. The
two outputs become the right and left
modulations 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
lateral 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+S and M=S. In either case, the M
microphone output appears os laterol
modulation on the disc.

phone appeavs ag the lateral channel.
While the vertical-lateral stereophonie
dis¢ recording system is not standard,
the M-S mierophone technique can he
adapted to a 45/45 recording system by
adding the microphone outputs vectori-
ally. This is eompletely rigorous and re-
sults in the “M"” microphone outpnt
appearing as lateral modulation. Tn this
way, the compatibility of the R.I.A.A.
Standard with the two systems of stereo
recording is elearly shown. As the miero-
phones become more widely separated,
the phase of the acoustic signals reach-
ing them becomes more random. While it
is desirable to maintain the phasing even
so, it is more difficult to ascertain 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 eirenit, This is
done by feeding the third channel in-
formation equally to the right and left
channels. This is analogous to the swell

WWW_akheriaaniadiahistary com

known technique in telephone systems in
which three conversations are earried on
two pairs of wives. If this phantom
channel is to be effective, the phasing of
the system must be rigorously main-
tained. Since this phantom 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 stereophonie
signals, it is necessary that in addition
to maintaining the phase, the gain of
the two channels be made equal. If the
two channels are equal in gain and fre-
(ueney response and are displayed on
identical loudspeakers, a sound image is
formed half way between the loudspeak-
ers for in-phase signals. In a dise stereo-
phoniec reprodueing system, this is
readily observed by the use of a mono-
phonic record as a signal source. Such
a record has only lateral information,
and if the phasing of the reproducing
system ineluding the loudspeakers is
correct, the gain of the two channels can
be adjusted to place this image very
accurately between the loudspeakers. If
the loudspeakers ave dissimilar, the
image will not be as sharply defined,
tending to move as the frequency of the
program material varies. Reversing the
phase of one channel destroys the image
completely. While this is not an alto-
gether unpleasant effeet, it will be ae-
companied hy a loss of bass if the
speakers are not very widely separated.

It is apparent from observations of
the stereophonie 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 cases, is probably due to
accidental phase reversals in connecting
tape machines for editing and re-record-
ing, or due to the phasing of the micro-
phones themselves. Rotating a ribbon
mierophone 180 deg. reverses the phase.
It may also be due to eonfusion arising
from the eutter 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. In these days of ‘“‘all-new”
enclosures, “revolntionary concepts” and
“fotally new principles of acousties” a
clear-cut comparison of virtues is too
geldom a part of the sales story or of an
article deseribing the product. Nor do
we see acknowledgment of the usnal close

* Chief Engincer and ** Senior Design
Engincer, Jensen Manufacturing Company,
Division of The Muier Company, 6601 8.
Laramie Awve., Chicago 38, Il

kinship or identity with enelosure sys-
tems deseribed and analyzed long ago in
such classies on acousties as handbooks
by Olson, Beranek and others, There has
heen no basieally new type of eneclosure
in this decade, bnt mueh worthwhile
effort has heen devoted to refinement and
improvements of existing basiec types.
There are few basic types of enclosnres
for the dynamic speaker. These are, as
shown in Fig. 1:

1. Infinite Baffle: The dictionary still
defines infinite as quite large. The grow-

SMALL CLOSED BOX,
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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 praectical measure of the size of the
box type infinite baffle is that volume
beyond which further increase makes no
appreciable difference in complianee 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 actnally 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-
cu. 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 back wave ahove a criterion
frequeney, to avoid ontput cancellation.
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-back cabinet is a folded flat
baffle, at least until the depth exceeds
L5 wavelength.

2. Closed Box:' Here is implied a box
small enough to have appreciable effect
on the resonant frequency of the speaker
hecause of the stiffness of the air hehind
the speaker. Speaker resonant frequeney
is higher than in free air. Intensive and
productive effort in the last few years
has been devoted to cptimizing the ele-
ments of reproducers in the very small
classification.? One important result of
sueh developments has been an effective
change in the thinking of audio people
about loudspeaker efficiency. Some years

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

2 B, M. Villechur, “Commercial acoustic
suspension speaker.” Aupro, July, 1955.
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(A)
B = Airgop flux density, webors/meter?
L = Voice~coil conductor longth, meters
Eg = Amplifler open-circult voltoge, volts
Rg = Amplifier intomnal resistance, ohms
Ry = Yoice-ceil reslstance, ohms
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lMS = H 1 Tl o' r ¥, :
BMKS mechonical ohms

Mpp = Diophragm and volce-coil mos, kilogrems
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Myp = Total IR load mess, kilograms
Cpas = Total mechonicol complionce of suspension,
mulan/newlon

CMe = Total mechonicol campliance of enclosure
volume, metars/nawton

Uy = 2wfg, resonant frequency, radians/iecand

Mpp = Total vent air moss, kilagrams

Rpp = Total port resistance, MKS mechonical ohms

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

ago, equipment salesmen would have been
horrified at the idea of selling very low
efficiency londspeakers 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 faetor, or other complications which
increase the amplifier cost. A faet of life
must be pointed out here, however. A
large box always allows more and cleaner
bass than does a small box.

3. Horn:3 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 which can deliver so much 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-
teristics, so that they operate in some
manner other than as a classical horn.
Their deficiencies generally are the by-
product of economy in size. An efiective
horn, at least at this stage of the acoustice
art, cannot be small if it is to reproduce
bass.

4. Columm: This can 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 reinforce output from
the speaker end. The column enclosure
is usually resonant to a significant
degree.

5. Vented Boxz: 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 Technieal Monograph No. 5, “Horn-
Type Loudspeakers,” Jensen Manufacturing
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 characteristie
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Fig. 3. Relative sound pressure level re-

sponse of a direct radiator in a 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-
inforeement range the enclosure acts as
a very small flat baffle, with cancellation
of frontal ountput by the ont-of-phase
rear wave. Above that range, the vented
enclosure acts like a closed box, as
thongh the port or duet were closed.
Poorly designed or improperly used box-
and-speaker systems have created some
prejudice against venting. The appella-
tion “boom hox” must have arisen from
improperly tuned combinations creating
pronounced response peaks above
speaker resonant frequency, as in Fig. 3.
Of great antignity, this widely nsed
principle is especially devoid of glamor
because it has heen around so long.
Often when it is used in ecommercial
enclosures a new look is given by adding
certain appendages called distributed
port, friction loading, or ofher 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 Inanner.

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 omne. As efficiency is the most
justifiable sacrifice, we will assume a
reasonable loss in efficiency for the sys-
tems to be deseribed.

Tt has been apparent to most industry
people that 10-watt amplifiers have suffi-
cient peak capacity for most installa-
tions, where conventional speaker sys-
tems are used. VU meter indications of
one watt or so are about as high as
reached in normal listening. Something
like 50 milliwatts average power pro-

+20 T L T
g2 { 10
+150 SPL=20log|o 2 g2
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infinite baffle,

duces a pleasing level of sound in the
average listening roomn.

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

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

The Closed Box

The power radiated at low frequencies
and the shape of the response eurve are
determined by the Q of the complete
loudspeaker system, which includes the
speaker, enclosure, and amplifier. (A) in
Fig. 2 shows the low-frequeney equiva-
lent mechanical cirenit of the complete
closed-box system.

The resonance of the system is

- f Onis + Cun
A \J (Mup+ Mur) (Cus + Cuxn) ()
Mechanical @ is defined exactly like its
electrical counterpart.
o Muwv + Bl!m)
Q= (BL)?
R—y T Re + Ruz
Relative vadiated sonnd pressure ex-
pressed in decibels 1is

(2)

g

SPL=20 log,, A (3)
o F 2 g :
'\/(9" =)+

where g= g =forced frequency ratio.

Trom 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

aker as a function of Q. (A) closed box,
assumed, and (B), in vented enclosure.

ing (and best transient response) does
not give the flattest output down to
resonance, Actually these curves apply
strictly to the ease where the speaker
operates into a 180-deg. solid angle.
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®
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©]
-
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2 15\ AT iow CLOSED BOX
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FREQUENCY IN CYCLES PER SECOND

Fig. 6. Distortion characteristics of closed
box vs. vented enclosure for inputs of
10 and 15 watts,

Redueing the solid angle to 90-deg. (eor-
ner operation) ecan improve the low-
frequency performance so that output
could be almost flat down to resonance.?

Al high-efficiency speakers are over-
damped when operated in infinite baffles
or closed boxes with amplifiers having
damping factors of 10 or greater. There
is really no point in operating a speaker
in an overdamped eondition (@ smaller
than 0.5) because transient response does
not improve. One merely loses low-fre-
quency outpnt. Inspeetion of Eq. (2)
shows that the factor exerting the areat-
est influence on Q (and low-frequency
output) is the BL product. This is the
product of magnetic field strength and
voice-coil conduetor length. The next
most important factor is Ry, which is
related to damping factor by the expres-

4 Harry F. Olson, “Acoustical Engineer-
iny,” 1957, pp. 31-32.

WWW ammerieaatadiahistary com

sion DF=Zs/Rg where Zs is speaker
impedance.

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

The closed hox enclosure leaves us
only one method by which to obtain flat
response down to resonance, the varying
of system Q. Equation (4) shows that
the most practieal method is varying the
BL produet. Deercasing the BL product
increases efficiency at vesonance but it
also decreases efficiency at medium fre-
quencies, per Eq. (5). The moving-
system mass is usnally larger than nor-
mal because of longer winding length,
and this also decreases ecfficiency. The
crux of the matter is that in order to
maintain flat response, the over-all effi-
ciency will have to be low.

The power-available efficiency of a
loudspeaker in a closed box varies in
the following manner with respeet to
the BL product and Ry:

At Resonance

Ra ]

DAE == ~— =
a5 2 T TS
At Medium Frequencies
BL)* R
PAE ~ BLIE By (5)

(Ro+ Re)® (Maup + Mur)®

The Peak Amplitude of the Cone Move-
menl tn Meters

B]:/.’gr Cus \/7

X= .'——72 (6)
(Ry+ Re) -\If(gf—J)*+a;
A plot of Eq. (6), normalized, i.e.,
E_Xsmti(' ( )
5
where
. BLey 1
" Ro+ Re and §= Cus
is shown in (A) of Fig. &.
+15
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Fig. 7. Experimental data showing rela-

tive sound pressure level response of

direct radiator in vented enclosure as o
function of enclosure tuning.
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Distortion
Distortion is generatled in two ways:

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

A popular misconception about item 2)
should first be examined. It is generally
believed that making a voice coil long
and thereby maintaining a constant
number of furns in the gap antomati-
cally ensures against distortion due to
non-linear driving foree. This is not so
because the magnetic flux does not cease
to exist outside of the air gap. The fring-
ing flux must he taken into considera-
tion becanse the average number of lines
of flax eut in both directions by «ll the
voice-coil turns determines the amount
of distortion. This means that the flux
distribution over the entire winding
length must he symmetrical.

The force/displacement curve of a
typical londspeaker cone-suspension sys-
stem is linear only for small amplitudes.
Merely making the suspension highly
compliant will not ensure linearity over
large excursions. Consider a perfeetly
flat suspension, i.e., one with no rolls.
This suspension has the highest com-
pliance 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 amplitndes. The
proper choice of roll design, cloth, and
resin will give a highly compliant sus-
pension that behaves like an aecordion
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 harmonic being
predominant.” Becanse the amplitude of
a direct-radiator speaker is inversely
proportional to the square of the fre-
quency below the region of ultimate

5.6 Harry F. Olson, “sAcoustical Engi-
neering,” 1957, p. 186.

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

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

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

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

The Vented Enclosure

A vent in the closed hox adds a second
degree of freedom to the system, causing
a redistribution or repartition of the
resonant frequency and damping 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 speaker Q.

speaker, The original speaker resonance
is replaced by two other resonances, one
near the closed box resonance and one
substantinlly below the speaker reso-
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10. long-travel

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

Fig.

nance. The damping at these two new
resonances is greatex than for the closed-
box case.

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

An exact analysis of the equivalent
cirenit is quite complicated because dis-
sipation exists in both gpeaker and port
meshes and becanse mutunal coupling
exists between the speaker and vent.
This mutnal coupling, which is a fune-
tion of the size and spacing of the two
radiating surfaces, alters the radiation
impedance. From a practical 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 mutual conpling
will generally enhance the output, we
can ignore the effects of both. This
greatly simplifies the eguations of mo-
tion and allows the calenlation of theo-
retical response with only small errors.

(B) of Flig. 2 shows the low-frequency
equivalent mechanical cirenit of the
complete vented enclosure system. The
approximate resonant frequencies of the
system ave:

s _I![_2+§.1]+_ ,!su(s,, )
2NL°78] N :

(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.

broadeast-line engineers, the “Sim-
»

s EVERAL YEARS AGO an old trick of the

plex,” was put into use in a push-
pull audio 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 broadeast
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 circuit of (B) is the
same with the broadcast lines replaced
by vacuum tubes, and it can now be seen
that the push-pull tubes in the final
stages of most modern amplifiers are
capable of handling the extra signal.
The hroadeasters 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 channel, ete. In general any
number (n) 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 sfages in the lines. It
is usually better to mix the amplifier in-
put signals by resistive nefworks or
grid-cathode mixing rather than using
the transformers snggested by the broad-
east line analogy; transformers tend to
be heavy, expensive, and often not too
good.

* 4324 Clagett Road, Hyattsville, Mary-
land.

1 R. 8. Houston, “Simplexing a standard
amplifier for dual-channel operation.”
AvpIo, 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 atmernceriadioRietery com

fiers, it has certain other advantages
that are worth investigating here. In
particular the two-signal case 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 ag the square
of the voltage, we may write the maxi-
mum available power in channel 2 as a
function of the power delivered in chan-
nel 1 thus:

Py=V=(Vyeo=V1)2=Vmao + V,* —
2 Vmuar V1=Pmcw+PJ—2 \/pma: Pl

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 fotal output power of the
amplifier. The powers may be added di-
reetly only when the assumption is made
that the frequencies are different. When
there is any correlation between the
signals in the two channels, a eross-prod-
uet term appears in the total power;
and in the case of perfect correlation
(e.g. sinusoids of identical frequency
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.
If two equal sinusoids of different fre-
quencies are put into an amplifier, the
maximum power at the output will only

‘;. PioPie INFIR  (pRIICT CORELATION)
a
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ER N2 7727,
8.l 7y P [UNCCRILIAVED)
$ UES | | ]
P
i i
S !
= 7] 3
_:o.T 2
H &
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Fig. 2. Power distribution in dual-channel
amplifier.
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Fig. 3. Simplified circvit of the output

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

mid-frequency equivalent for the plate

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

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

The noteworthy feature of this power
balance becomes apparent when we ¢on-
sider that the unsual operating point of
hi-fidelity amplifiers is at least 15 to
20 db below the maximum power. Con-
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Fig. 4. Suggested grid-cathode mixer
stage for feeding the Bi-Ortho output
cifcuit.
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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. Tt 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 advantage 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 uncorrelated signals: playback
systems with low-level erossover 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 cirenit 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 cirenit by moving the phantom
transformer to the cathode cireuit and
paralleling the remaining plate trans-
formers. Since the plate and cathode
cirenits are independent, we may ana-
lyze each of them independently, writ-
ing an equivalent cirenit for each, In
Fig. 3, (B) is the mid-frequency equiva-
lent cirenit for the plate cirenit, and
(C) is the equivalent for the cathode
circuit. The grid-to-grid input voltage is

¢,; R, and p are the plate resistance and

2 C. Nicholas Pryor, “Simplexing for
low-level crossover.” Radio § TV News
(to be published).

amplification factor for each tube; #,
and 7, are the turns ratio of plate and
cathode transformers respectively. From
these equivalent circuits we can derive
the power sensitivity® and outpuf im-
pedance of each cireuit. For the plate
cirenit :

Ry n,® pe 7
PS=—=2_2 ©  and Z,=—%
& (rp+ Ry, ny?)2 AL 28 7yt
and for the cathode cireuit:
PS= By, wf p?
[rp+ Ry n* (u+1)]*
and Z i
571 g —— A
w2 (ut1)

To have as much similarity as possible
between the two channels it would be
desirable to equate the output imped-
ances, thus making »,=n,\/1+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 p + 1 times larger than
that of the cathode channel. This means
that the voltage drive required for the
cathode channel input will be \/n+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.
Each comes with two sections in one
envelope; p 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 befween 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 24.2. 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.
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Fig. 5. Complete Bi-Ortho output and driver stage schematic.
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Damping Factor Chart

PHIL PHILLIPS*

Using this chart, two resistors, and an indicating meter calibrated in db, anyone can readjly de-
termine the damping factor and internal impedance of his amplifier in a matter of minutes.

AMPING FACIOR is a funection which
appears to be well understood—
only by engineers, only partially

by hobbyist-experimenters, and practic-
ally not at all by audio eqnipment sales-
men. Theve is no reason why this shonld
be so; damping factor is in itself a quite
simple coneept, and the spectacular
tricks that it appears to play are only
illusory. This chart, in addition to its
practical utility, presents this function
pictorially in a fashion caleulated to
erect in the mind of the avervage (if
slightly confused) reader a clear picture
of just what is going on.

The chart could be laid out more com-
pactly by displaying the curves back-to-
back instead of end-to-end, so that they
both nse the same DI scale—onc curve
sitting on top of “+ db” and “- db,” the
corresponding sign being applied to the
DT reading. The thing looks like a badly
lopsided horn sitting on its mouth, the
extension of the throat being in the
direction of infinity. Such a layout
would permit a considerably expanded
seale, or the same scale in less space;
however it would present its information
in a manner that eonld easily be mis-
leading.

With the chosen configuration, how-
ever—one curve running from the low
positive well into the middle negative
region, uncomplicated by such disfrac-
tions as change of scale, folding, or in-
verting—correct interpretation is auto-
matic. The great positive and negative
infinity mystery, for instance, is solved
at a glance, and 1t becomes evident that
infinity is a real value after all—as,
indeed, it would have to be; otherwise,
there could be no negative region. It is
also eclear that minus one is damping
factor’s real infinity; that point at which
zero change in load produces infinite
change in level; and the point conven-
tionally called infinity—that point at
which infinite change in load produces
zero change in level, which is the same
thing as saying that the cireunit resistance
is neither positive nor negative—is really
unity, as indeed, these values are desig-
nated in the expression ‘‘damping ratio.”!

* 228 8. Summit, Iowa City, Iowa.
1. Langford-Smith, “Letters,” Aubio,
July, 1955.
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Method of Use

In this method, we measnre the ontput
of the amplifier under two conditicns of
load, B, and R,. R, should be equal to,
or close o, the nominal output imped-
ance of the amplifier. R, eould be either
greater or less than R,, one choice being
as good as the other, provided the ampli-
fier is stable under all eonditions of load.
However, many (if not most) amplifiers
are not. “Stability,” as unsed in these
notes, is intended in its general sense,
applying to the degree of uniformity of
all charactervistics of the amplifier with
changing load. Sinee it is popnlarly sup-
posed that the normal departure of a
loudspeaker from nominal impedance is
in an upward direction, it seems reason-
able to suppose that the designer of the
amplifier expended most of his efforts
toward achieving stability in this region,
1.e.,, from nominal output impedance on
up. It seems logical, therefore, to make
R, greater than R,, thus keeping the
loading on the amplifier in the region
wherein maximum stability is most proh-
able.

Another yeason for this choice is that
this way the meter deflection is always
upward for positive DF and downward
for negative DF. The experimenter will
jnst naturally associate +db with +DT
and viece versa; besides, he may have
made previous use of the method which
involves disconnecting the load entirely
(which is the same thing as saying that
R,=R,x @), or may still wish to nse it
for measuring very low damping faectors
or for locating infinity precisely. It
would be confusing if one system used
+db for — DI, while the other system
had it just the other way around.

Why R. is Not Infinity

The method wherein one reading is
taken with normal load and another with
the load disconnected is not practieal
here. It is the inherent nature of very
high negative damping factors that a
very small change in load produces a
very large change in level in the opposite
direction. It is evident from the chart
that a 2:1 change in load, represented
by Scale A, is entirely too large for
measuring the very high negative region.
Even a 1.1:1 change, represented by
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Scale B, only takes us out to —1.09 (for
a 6-db deflection; still only —1.03 for
12 db).

It is evident that nothing but a 1:1
change in load could ever measure Minus
One Itself.?

The “total diseonneet” method could
have been used in the region wherein it
would produce practical deflections, but
was mnot because of the scaling and
stability problems it would have intro-
duced.

Choice of R*=R, x 2 for Scale A

The ratio of 2:1 for Scale A is a com-
promise between eonflicting interests.
Seale A wonld, of course, extend further
into the negative region with a lesser
ratio, but then the db deflection in the
posifive vegion would be much smaller,
with consequent extra reading difficulty.
Similarly, the DF range in the negative
region would be restrieted if the load
ratio were mueh greater than 2:1. Also,
it is felt that the ratio should be no
greater than necessary, because of the
stabilily problem,

It might seem that the chart could
have been split between two eurves, one
positive and one negative, each optimum
for its own region. But this does not
work out well. For one thing, it is evident
that two curves will be necessary any-
way in the negative region in order to
depict it properly, and, it should be
noted, Scale A works out to be just about
right for the middle- and low-negative
region scale. This way, with one curve
running through both regions, the chart
gives to the user a much more meaning-
ful picture of the positive and negative
damping factor relationships, and fur-
ther permits the measnrement of most
practically encountered damping factors
with only one set of terminating resis-
tors.

Practical Accuracy

At first glance, the sefting up of two
loading conditions wherein one is only
10 per cent higher than the other, as is
the case with Secale B, might seem to he
an invifation to serious error, buf it is
not.

Assume the worst that can happen:

2 Joke.
(Continued on page 78)
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New Electromechanical Method of
Matrixing the Two Components in
Stereophonic Disc Recording

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

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

been directed towards the ability to

store stereophonice sonnd. In magnetie
systems, such as tape or film, a satisfac-
tory solution has been found by dividing
the available magnetic track width. The
modern phonograph record, however, is
one recording medium which alveady has
the highest known ratio of playing time
to available surface area. Approximately
30 seconds of sound can be stored on one
square inch of its surface, while tape at
334 ips twin-track, reguires at least fif-
teen times the surface area to accommo-
date the same amount of sound. This is
one of the reasons why it is nigh onto im-
possible to apply principles 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-Groave Principle

There have been, for example, dise
recordings (Cook Laborafories) which
are so recorded as to separate the two
recording channels into two separate
groups of normal micerogrooves 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 cartridges.

This method bhas two distinet disad-
vantages. The first is the demand for
double the surface area needed for mon-
ophonic recordings, and the resulting
short playing time available per record.
The second, and even more serious, is the
extreme difficulty of maintaining the
necessary phase synchronism between
channels. The degree of aceuracy of the
phase relationship between the two chan-
nels, is dependent on the alignment of

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

*** President, Gotham Audio Develop-
ment Corp., 2 W. £6th 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 record, requiring the same tan-
gential or are-type motion for both the
recording and reproducing mechanism,
All of these problems would be avoided
if it were possible to use a single groove,
as in monophonie recording, whieh 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 simjlav to
that employed in carrier telephony.
Here is one type of carrier system: The
first channel is fed direetly to the record-
ing cutter through a high-pass filter net-
work of, for instance, 12 ke. A carrier
frequency lying directly above the first
channel is then used to modulate the
confents of the second channel. The
npper side-band (f,+ f.p.) is filtered out
and is recorded together with channel 1
and a synchronizing frequency. The re-
corded band width, therefore, is some-
what more than twice the width of each
channel alone. With a frequeney range
of 12 ke in eaech channel, a recorded
bandwidth of abont 25 ke is required.

The reproduction requires a playback
system capable of an upper frequency
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, whieh is de-
modulated in a ring modulator by addi-
tion of the carrier frequeney. This fre-
quency is generated by a multivibrator
which is triggered by the synchronizing
pulse originally reecorded on the disk.
This synchronizing pulse 1s 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 Laboratories of English Decca. De-
spite the difficult demands on the band-
width of the recorded dise, the Decca
engineers had achieved a very excellent
solution Lo 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 electroaconstical field.

The major disadvantage in this sys-
tem is the relatively high equipment
contribution which the consmmer must
make to achieve demodulation. If is for
this reason that another solution to the
problem of two-chaunel, mono-groove
recording was sought.

The Two-Component or Vector System

While the foregoing method achieves
single-groove recording and channel
separation by electronic means, a me-
chanieal alternafive to this is possible.
The recorded groove contains the two
information channels as fwo excursions
lying at right angles to each other
(orthogonal system). The actual orienta-
tion of this set of erossed motions with
respect to the surface of the dise is im-
material, however practical considera-
tions make two particular orientations
prefereniial: one vertical-lateral; the
other in which each channel is oriented
at 45 deg. to the surface of the disc.
The resulfing groove may be compared
to a street whieh runs over hill and dale
while at the same time winding and
curving. The motion of a ear on such a
road may be analyzed by separation into
two components lying at right angles to
each other, which may then be in turn
agsigned to channel one or two.

The recording 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 127 D123, 3” voice coil;
the singular 12” D131, 4” voice coil; precision
miniaturized 87 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 builf,
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 folded horn.

Belaw, 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 fauitless 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.

Write for free catalog, name of
your JBL Dealer, and information on plans

JAMES B. LANSING SOUND, INC.

3249 Casitas Avenue, Los Angeles 39, Calif,
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direction. The reproducing transducer
does the reverse. The complex mechani-
cal motion of the reproducing stylus is
resolved into excursions lying at right
angles to each other which are then con-
verted into electrical impnlses. Of utmost
importance is the aceuracy of the angle
which the “motional eross” has to the
surface of the dise in hoth recording and
reproduction, and the trne perpendicular
relationship which the components have
to each other. Only in this manner can
maximum separafion between channels
be achieved.

The first experiments with this type
of stereophonie recording were made by
A. D. Blumlein, engineer with I.M.T.
Ltd., England. Since these experiments
and his patent go back to the ecarly
thirties, it must be ascertamed how this
type of recording is adaptable to the
present-day microgroove recoxding tech-
niques. Experiments of TELDIC (Tele-
funken-Decea) go baek to the years 1954
and the first cutterhead ntilizing feed-
back in both channels was built in the
smnmer of 1955.

Quality Considerations in the Vectoral
System of Recording

Provided we assume the necessity of
preserving the full stereophonic effect
in two channels, each of which are of
equal guality, then each of them should
have a degree of quality, with respect to
frequency response and distortion equal-
ing the highest attained level of today’s
eleetroaconstical knowledge. TFurther-
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 subject to much theorizing
and diseussion, We have conducted nu-
merons listening fests in an effort to
arrive at some reasonable fizure and on
the basis of these tests we feel that the
high quality of a stereophonie recording
can only be maintained if the separation
between channels stays above 20 db. Both
the original recording on tape as well
as the disc mastering and reprodnection
separations are inclnded in this figure.
The recording alone should be consider-
ably better than the 20 db quoted, in
order to allow for a greater toleraunce
spread in mass-prodnced reproducing

Fig. 1. Mechanically coupled two-compo-
nent cuiterhead.
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equipment. A separation fignre of more
than 30 db should he the aim of the dise
recording industry. This degree of sepa-
ration requires of the cutting head a
very high degrec of motional accuracy.
To translate this into concrete figures:
the deviation from the preseribed two
paths of the stylus by all influences may
not exceed 1.5 deg. At higher frequen-
cies, ag for instance 10 ke, this is an
actual physical displacement of only
0.001 mil. Such magnitudes ean no
longer he measured by mechanical means.
In other words, we demand of a mechani-
al system degrees of accuracy which
cannot be controlled by mechanieal or
optical means. The only possible ap-
proach in our development of sneh a
cutter was to utilize a system of electro-
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-

quency response and low distortion,
SIGNAL _,
Cho CUTTER
POWER AMPLS.
DRIVING!
SIgNAL >
FEEDBACK
| cous
X
FEEDBACK AMPLS,
1<

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

which are favorably inflnenced by mo-
tional feedback. There are, however,
further problems of non-linear distor-
tion in such a two-componeni system,
which will be covered in a later para-
graph.

A Double-Motion Feedback Cutting Head

The integration of the individual com-
ponents info a resulting double-motion
of the recording stylus ean be accom-
plished in two basic ways.

The fixst way is to use two normal
single-motion  transducers  connected
through a lever system as shown in Fig.
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 excursion. Motion of hoth sys-
tems simultancously produces a vectoral
resnltant of the two motions, whose di-
rection and amplitude is the resultant
of the applicable amplitudes of the two
directions as well gs their phase relation-
ship.

Experiments carried 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 accuracy of motion
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A = Verticol Component

B~ Lateral Component

Fig. 3. Transformation of a vertical-
lateral recording into a 45/45 recording
by sum and difference formation.

is, however, extremely difficult for such
n system to attain, even if the quality
and stability of the individual motional
components are of the highest accuracy.
The motional feedback applied to each
of such systems cannot include the stylus
suspension system itself due to the lever-
type connection between the systems and
the stylus, whose self-generated inter-
ference cannot be compensated. It
seemed therefore desirable to devise a
cutter in which the armature is of ex-
treme stiffness in itself, and which is so
suspended as to permit free motion in
only one plane. Only in this way is it
possible to use two feedback systems
which interact to produee stabilization
of motion between the two channels.

The feedback loops are se arranged as
to produce at the same time a complete
feedback system within each motion
(Fig. 2). The feedback voltages are pro-
duced in two separate feedback ecoils
situated near the stylus itself, and are
fed back to the appropriate eutting am-
plifier. This kind of arrangement pro-
duces a linearity compensation within
the two loops, and furthermore serves to
negate any mechanical outside inflnence
which would tend to displace the stylus
motion from its assigned path. Let us
take an example where a mechanical re-
sistance diverts the stylus from its in-
tended motional direetion. This produces
a voltage in the opposite feedback loop
which is proportional to the diversion.
Since this feedback voltage is applied
with reversed polarity through the driv-
ing amplifier to the drive coil placed at
right angles to it, a mofion equal and
opposite to the mechanical diversion is
ereafed 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 acenrately per-
pendicular to each other. Such perpen-
dicularity is absolutely essential, for
only in this way can the minimum degree
of interaction between channels be as-
sured. The relative position of the “mo-
tional eross” should he either vertical-
lateral, or at 45 deg. fo the disc surface.
The selection of one or the other system
simply requires a different placement of
the driving and feedback eoils on the
armature of the cutter. It is also possible
simply to “turn” the “motional cross”

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

COllar 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 your
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
tends 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 between 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 txip
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 jn the world — as well as important new f{eatures
vital for superb 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 Collaro 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 dgscrib-
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 compave the losses of
different telephone lines. For various
reasons, they selected the loss of a mile
of “standard cable” at 1000 cps as their
basic unit. This became known as the
“transmission unit,” and later on, as the
decibel. Today, the decibel has taken on
added significance, as a glanee af any
technical advertisement will show, for it
is common practice to specify equipment
performance in terms of decibels. A good
working knowledge of the decibel, and
its first cousins, the dhm and the VU, is
essential in order to understand todays
technical literature thoroughly. It is the
purpose of this article to aid in supply-
ing such understanding, and elear up
certain misconceptions regarding these
units.

QUITE EARLY in the history of the

The Decibel

In eleetrieal civenits, emf, eurrent, and
power ave customarily measured in units
nawed volts, amperes, and watts respec-
tively. Although these units may be used
for measuring electrical audio signals,
it is advantageous to specify a different
unit for such signals, one which is based
on human 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 YU meter scale, used to
compare amplitudes of audis 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 function equally well for an
acoustie pressure wave as for its elec-
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 reference. Algebraically, the bel
is found from the relationship

P,
Nv=log P,
in which N» represents the number of
bels being produced by the wave being
measured, P, is the power content of
that wave, and P, is the power eontent
of the reference wave.
In practice, the bel is much too large
a unit, so it is divided info tenths, each
called a decibel, abbreviated db. Dividing
by 10 means that there will be ten times
as many smaller units in each bel, caus-
ing the equation above to change into

(2)

Ohserve that in Eq. (1), P, and P, both
represent power. Thus the unifs cancel,
leaving the ratio a dimensionless quan-
tity, thereby permitting the decibel to be
easily applied to any wave, acoustic or
electric.

In Eq. (2), the ratio of P, to P, may
be any value. In the event P, is the
larger of the two, the ratio is greater
than unity and the resulting value of
Nay will be positive. On the other hand,
should P, be the larger, Na» acquires a
negative sign, since the logarithm of a

P
Nav=10 log ‘P—’
2
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number less than 1 has a negative char-
acteristic. When working with ratios less
than unity, two important considerations
must be taken into account. 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
electrical cireunit. 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
is being compared. The second consider-
ation is purely mathematical and involves
the correct notation for a negative loga-
rithm characteristic. For instanee, it is
customary in algebra to express the log
of a small number, say .002, as 7.301 -
10. For decibel notation, this approach
is exceedingly elumsy and should be
avoided. Instead, the indicated subtrac-
tion shonld he made immediately. Thus,
for the number above, the positive por-
tion of the logarithm (7.301) should be
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
usnal manner.

Deeibel notation, as the equation indi-
cates, is always a eomparison between
two values. There are therefore many in-
stances in which Nav will appear to he
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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enaen TRUE HIGH FIDELITY

WITH THE MODERN-LIVING LOOK
ADVANCED DESIGN

Searching for the most in true high fidelity 3-WAY SYSTEM
with the modern-living look ? It’s here . . .

the new Jensen CN-100 loudspeaker system S— Y T

. . . with performance far beyond cost and | 55-7‘1./ Tubs tbaded Fort
size . . . styled in small-scaled elegant | ' @ oh Pl o
simplicity. New magnificent “big speaker” Al o
bass . . . full, complete hi-fi range for all your LA
monophonic and stereophonic listening.

Warm and graceful in line and form with the

natural beauty of fine Walnut, Tawny Ash I L .

or Mahogany, the CN-100 is meant for your i i Hoscle SIRanvoo
living room. Costs only $149.50. by Al el
Send for Bulletin JH-1. ik . | 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
sensitivily assures adequate
drive with a clean 10-watt
amplifier.

BF-100 Universal Bass-
Superflex* cabinet only for
all 127 speakers and systems,
314" H., 21" W., 18%" D.
$69.50.

*Trademark

MANUFACTURING COMPANY
6601 South Laramie Ave., Chicago 38, lllinois
Division of The Muler Co. In Canada: J. R. Longstaffe Co., Lid., Toronlo In Mexico: Radios Y Television, §. A., Mexico D. F.
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Fig. 3. Decibels vs. acoustic power using
the threshold of avudibility at 1000 cps
as 0 db.

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

Nav=10log (2/1)=3.014db

But consider what would happen if the
original power dissipation had been 5
watts. Doubling the power would cause
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 cireuit is doubled, if 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, canses Nay to
become —3.01. This value (3.01 db),
which is simply referred to as 3 db for
convenience, is very important in aundio
circuits, for the average human ear
recognizes 3-db changes, either increases
or decreases, as a definite ehange in the
londness of a given sonnd, while it is
almogt insensitive to 1-db changes, and
unless trained by practice, cannot recog-
nize 2-db changes. It is for this reason
that bandwidth is usnally measured be-
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tween the two frequencies (called 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. Tor a power ratio of 10 to 1,
Nay = 10, while a ratio of 100 to 1 makes
Nay equal to 20. Continuing on up the
ratio ladder, it is easily seen that multi-
plying the ratio of P, to P, by 10 is the
same as adding 10 units to Nav. Thus,
for a 1000 to 1 ratio, Ne» hecomes 30,
and for a million to one ratio, Nuau=60.
Again, this coincides with human hear-
ing, for the ear drum moves only 120
times as far for the londest sounds
(threshold of pain) as it does for the
softest sounds (threshold of andibility)
in the vicinity of 1000 cps. This ear
miotion, however, corresponds to an
acoustic power ratioc of somewhat more
than 1,000,000,000,000 to 1, as shown in
Fig. 2. Tor such a ratio, Na»v is slightly
greater 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 referrved
to as a compressed umit.

Power Reference Levels

Regardless of the value of P, in Bq.
(1), if it is equal to P,, Nav must equal
zero. Ilectrically, zero implies the ab-
sence of the quantity being measured,
and 1deally, 0 db shonld have this mean-
ing, This is not possible, however, for
the db is based on a logarithmic quantity,
which ean only equal 0 when the ratio
equals 1. Because of this, some arbitrary
value of power must be selected to repre-
sent 0 db, ‘with this chesen value being
known as the reference level. Any other
value of power appearing in a cireuit
may then be expressed in dh 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 by P,. The resulting value
of Na» is often known as the power level
Of t-]l(f wave lllldel‘ nleﬂslll'e]“ent.

The reference level, as stated above, is
arbitrarily selected. Logically, howevey,
it should correspond to the threshold of
audibility, and acoustically, this is the
value so used. Figure 3 illustrates the
resulting power levels for various values
of acoustic power based on this refer-
¢nce, For radio, TV, and recording eir-
cuits this reference turns out to be foo
small, for most ecireunits are designed to
operate with londspeakers that must
provide sounds substantially higher than
the threshold of audibility in order to
overcome background noises; which aver-
age around 3540 db, as the figure indi-
cafes, Therefore, for electrical cirenits,
P, has heen standardized at 6 milliwatts
of power dissipiated across 500 ohmg

WWW ammerieaniadiohistary com

resistance, which is usnally written as
6 mw/500 ©. Figure 4 shows the resulting
power levels for electrical eirenits using
a 6 mw reference. It is inferesting to
note that this ladder is symmetrical
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 measnrement purposes. Un-
fortunately, this is not the case, and
most audio signals are quite complex.
This in turn eauses diffieulty in measur-
ing their relative strength in db, simply
beeanse the rms amplitnde of a eomplex
wave is not 0.707 times the peak value.
In fact, for some signals, the rms value
may be as small as .05 fimes the peak.
This being so, broadeast engineers set
out to design a meter that would aec-
curately compare the relative amplitudes
of various andio signals. It was found
that it would be more convenient to de-
fine a new unit for this meter to measure,
rather than to rely on the overworked
decibel. Since the meter was to measure
what might loosely be termed volume,
what could be more natural than to ecall
the new unit a wolwme unit, abbreviated
VU. The VU is similar to the decibel
sinee it uses a logarithmie ratio, but it

(Continued 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 ore capable
of producing an output of + 30to + 40 db.
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Model 101-R

FM-AM Tuner

#

.— -.E: - I.&
o 3 Nl
. - STEREOPHONIC HIGH FIDELITY E g e e
oot o i % = :¥ .‘; i I
i I “ - o
THE FISHER Gold Cascode tuners
are at the theoretical limits of sensitivity— i
only 075 m;crovolts needed for fine reception, 1 Model FM-90X —= .
- . 0! THE FISHER ‘tuners feature highly selective 2 g
IF cwcmfs, plu precmon alignment for interference-free ) .
reception on FM and AM (even under the most adverse conditions). =
' THE FISHER TUNERS, both stereophonic o a iy
‘and monophomc, boast the graatest number of advanced - e
fea as ¢ Model 90-R =
features and are the first choice f?r every high fidelity application, M Tonar
- 1 .$.$ e
1
3 § Model 90T = ;
i FM-AM Tuner ) s
: ith Audio Conlrols i "
Plug-in conversion, when desired, R e N
for Multiplex stereo reception! Another Fisher First
- . THE FISHER Deluxe Series 90 tuners -
B! e . are the only instruments in the world f:\?ﬁm;ijw_d‘l
= T featuring IF interstation muting on reg-
2] 2';I4S4I-:‘EDR RAD'O CLORIP?IEIACTION vlar FM, as well os Multiplex (to which
t rive = L ong 5 an 'ty ')__ ':I Y. it can be readily adapted.)
i ;- h‘un‘%{p@ﬂm ;498 Rroseway, N’:w’v'f."l?zuﬁ.ﬁ [ TS ——
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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.

networks are frequently employed

in dual channel amplifier systems.?:?
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 nachieve this the sum of the
powers in the two channels must be
constant with respeet to frequency for
a signal voltage of constant amplitude
applied to the input terminals of the
filters. The filters diseussed in this paper
permit this to be accomplished to a high
degree of approximation.

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

T\\-'o OrR three section RC dividing

* 0700 Snow Heights Blvd., N.E., Albu-
querque, N. M.

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

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

degradation in over-all performance.
But once the basic 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 cirenit parameters, with
facility, for two-, three-, or more, sec-
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. Each section, consisting
of a resistor R, and capacitor C, con-
nected in the ecirenit as illustrated, is
consecutively numbered from left to
vight. It is assmumed that section 1 is
driven by a cathode follower of low in-
ternal impedance, and that section 3
works directly into the grid of the inupt
tube of the bass amplifier.

The design is based on the following
criteria:

(a) Each filter section is to provide 1
db of voltage attennation at the eross-
over frequency. This requires the time
constants of each filter section to be
equal.
(b) No filter section is to load the driv-
ing filter section appreciably; i.e., see-
tion 2 is not to lond seetion 1 signifi-
cantly, ete., at any frequeney. (It is
tacitly asswmed in these calenlations that
each section works into an open cireuit.)
(¢) The entire filter and the succeeding
racuuni-tube eirenit is not to load the
cathode follower unduly at any fre-
quencey.

If E;, and Ei,,, are the input and
output voltages of section 1,

then
E;
db =20 loo . ~—" ! == 5
all
I By i =7
| J=J¢
or
]":"" =1009%=112  (2)
L

I {f=re

Heve f, is the crossover frequeney. An
mmspection of the circuif shows that at
any arbitrary frequency f,

THREE SECTION LOW PASS FILTER TWO SECTION LOW PASS FILTER
o — — P e e
] a ! b 1 c -]
{ e a R2 k3 I ! R1 %2 5
A | P4 g E «é
in ) ad (] [ C2 o 20Ut c3 | Eou & o Jo— G2y
=2 -1y | 2
5 | g
L8 H L
Y=—rk 3 T : | = e
[ __SECTION } \ SECT|ON 2 I SECTION 3 |
—_— e Y L  — — - DESIGN DATA RIE 5K; R2=oRl; a5 5
DESIGN DATA R =oR, _ WITH 0Z 5 AND RIZ 5K OHMS n=2,3 SUMMARY:
SUMMARY: e Bl n=1,2
c=_1 a=1,2,3 9.7IR
n I ’Rn
THREE SECTION HIGH PASS FILTER TWO SECTION HIGH PASS FILTER
l( |‘ 1L L, » it * =
a b L)Y ¢ n
c4 c5 (3 c3 c4
. "
Ein ~. & out 2 2 qut 2 = ::
{ ‘:
DESIGN DATA R =of W > DESIGN DATA RIZ5K; R4=oR3; a2 5
iaRtine & aln_, ITH a2 5 AND R4Z SK n=s, 3 SUMMARY
C,= ey o
nHR, n=4,5,6 = 10818, n=3,4

Fig. 1 (left). 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 hlended
acoustically. Result: authentic, balanced,
full-bodied bass that will give you the enduring
satisfaction 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-15W, C-125W, C-1SHC and C-12HC. These are employed in
spraker systeris: Debonaire-12 8-3, §-35; Senior 5-5, §-55;

Maxter §-6, 5-68; Dean §-7, §.75; Classic S-8, 585, §-9, §.95;
Ulira Linear §-10, S-105, 5-11, S$-11S; Troubadour $-12, S-12S.

(System models in light type are fully stereo adapted.
System models in bold type con br cosily and inexpensively
prepared Jor yierea with kir SK-1, User net: §5.95)
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MADE MU E A

How to achieve your University stereo system
Select the stereo adapter speaker (s) that hest suits
your budget, decor and space requirements, Each of
University's allnew stereo adapter speakers has
been specially designed to provide a perfect stereo
match by direct connection to vour dual vojce coil
system. (For systems not having a dual voice coil
woofer, a stereo adapler network is available.)
Stereoflex I is well suited for bookshelf installa-
tions. Stereoflex II, with its narrow silhouectte,
makes a fine end table. Model SLC can be affixed 10
a wall or “lite-pole,” its decorative fibreglass hous-
ing blending smartly with modern furnishings.

These illustrations are typical of how any of the Univer-
sity stereo ndapter speakers may be used in 2-speaker and
3-speaker steren system combinations. Above, is a Siereo-
flex II connected to a full-range speaker system. Below,
are two Stereoflex I's used with just a dual veice coil woofer
in a suitable enclosure,

See your dealer for any desired additional informa-
tion, or write to Desk R-8 Technical Service Deparl-
ment, University Loudspeakers, Inc., White Plains,N. Y.

WWW amercarradioRietery com
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STEREQFLEX |: Diuble horn-loaded,
with &~ mid-range driver and 2000
cps crossover wide-yngle tweeler.
Response: 150-15,000 cps. Hardwood
fueniture finighes. 1144 h.x 1234w,
x10%2"d. User net: Mahogany—
$54.50, Blond or Walnut—$56.50.

STEREOFLEX 11: Doudle horn-loaded,
uslng an extended air calumn mid-
range with heavy duly compression
driver and 3000 cps crossover wide-
angle tweeler, Built-in BRILLIAKCE
cantral. Response: 150 cps to be-
yond zudibility. Hardwoad furniture
finishes. 25Va"h.x 10" w.x 19V d,
User net: Mahogany — $110.00,
Blond of Walnut-$113.00.

FAODEL SLC: Same as Slereoflex |,
but with decorator charcoal gray
libreglass nousing and gold ano-
dized front grille and adjustable
tilllng stand. 11V2"h.x 129" w.x
1056 d. User net: $43.50.

STEREO LDAPTER HETWORK A-(:
Available far use with sny drand
of speaker syslem nol having a
cual voice coif woafer. Not needed
vith University speaker systems:
Dehonsire-12, Seniar, Master, Yrou.
bador, Dean, Classic, Uitra Linear.
12 or -15. User net: 330.00.
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Ei R, - j/oC, ‘
3 = |— (3
’ Erout I j/oC, )

In Eq. (3), R, and C, are the resistive
and capacitive elements of section 1 and
o=2xf. When o=0, one may equate
the magnitude of Eq. (3) to ( Eq. (2).

Thus

Vo R0, +1=1.12 ()
or
1 g
©.R,C,= > (9)
Hence,
1
(6)

¥R,
At high frequencies the reactance of
¢, will be small (point a will be at
ground potential) so that B, is the
cathode-follower load. To satisfy design
eriterion (¢), R, should be at least 5000
to 10,000 ohms. Furthermore, design
condition (b) requires

R,=5R,=2R, (7)
or better 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 B, =10,000
ohms. Then from Eq. (8), EB,=100,000
ohms and R;= 1 megohm. Since R, is
specified, €, is determinable from Egq.
(6). Design condition (a) requires

R,C,=R,0,=R,C, (9)
so that
_R,C,
and
Rl
Cy=—— 11
=& (11)

If the input eapacity of the bass ampli-
fier is significant, ¢, as compufed from
Eq. (11), should be reduced appropri-
ately.

{, is the geometric mean between O,
and Cy, if B, is chosen as indicated in
Eq. (7) or Bq. (8).

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

be econneeted across 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 section 1. Then K,+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 stummary of
design data is given in Fig. 1. It is
worth mentioning that the larger the
value of the multiplier ¢ in the formula
R,=a R, , the more accurate the ex-
pression for C, becomes. The judicions
choiee of resistor values may permit
use of capacitors of standard value.

2. Three-Section High-Pass Filter

A three-section high-pass filter, com-
posed of resistors R, and capacitors C,,,
is also pietured in Fig. 1. It is assumed
that the voltage Z;, is delivered by the
cathode follower and that E,,, is the
voltage applied to the input tube of the
treble amplifier. R, is the grid resistor.
The design eriteria arve the same as
stated for the low-pass filter.

.If“in :1"12: Ri s j/mcc-'; (12)
I‘Jou( .f:.’n: Rz
Then
Sl Tl e Sy 13
o,C,E, = (13)
Solving (13) for ¢,, one obtains
1
C,=—— 14
T (14)

At some high frequency the reactance
of C, becomes small, so that the cath-
ode-follower load approximates R, (it
is assumed that €, =5C;). Accordingly,
R, should be 5000 to 10,000 ohms. If
B, =10,000 ohms, C, is caleulable from
Lq. (74). 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.
Therefore,

R,C,=R,C;=RC; (15)

Also, to satisfy design criterion (b),

1 130 002
p—e Hr——-‘
! =
01 — .00 2:
3
LOW PASS FILTER HIGH PASS FILTER
- | 1 ONUHLZT LT .
N | ¥~ CROS5-OVER 850 CPs Fig. 3. Perform-
-4 > DOWN - 3.2d6 | ance dato of two-
-5 | el // i ==t g — section crossovetr
s y, network,
g -
~10 bt / =]
B ¥ I
S T % X0
FREQUENCY IN CYCLES PER SECOND

WWW amerncarradioRietery com

R,=5R, = 2R, (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
¢ in the relation R,=a R,_,, the more
aceurate the formula for €, hecomes.

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

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

Iustrative example:

Design a two-section 800-cps high-im-
pedance crossover network to be driven
by a low-impedance cathode follower.
(When determining filter eirenit param-
eters it is convenient to have at hand a
table of resistor and capacitor values
manufactured as standard items.)

Refer to Fig. 2. Select R,=13,000
ohms and R, =130,000 ohms, Then
T 1

17 9.7 x 800 x 13,000

== 0.01x 10-¢ farads=0.071 mfd.

C,R
C,=—"1=0.001 mfd.

R,
Let R,=15,000 ochms and R, =150,000
ohms. Then

1
C.=
£ 4.06 x 800 x 15,000
=~ 0.02x 10-¢ favads=0.02 mfd.

=R.;C.r
R,

c, =0.002 mfd.

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 cireuit)
is the parallel combination of R, R,
R; and R,. If the minimmn load is to
be 5000 ohms, R,, the grid refwrn 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 nefwork has
heen huilt according to the above speci-
fications; however, resistors and capaci-
tors of *10 per ecent tolerance were
employed in the construction. The actual
component values were not measured
nor was any “padding” of the completed
network attempted. The results of meas-
urements on this network are shown in
Fig. 3.

(Continued on page 66)
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a stereo tape deck

to ‘record’ stereo and play stereo

89"

for as low as

SPECIFICATIONS: LN

- o = )
Flutter and Wow: p & ‘%%y’,‘
Less than 14 of 1% i .

Signal-to-Noise Ratio:
Better than 50 db when used with
Telectro preampilifiers

Speed Accuracy: =2%

Frequency Response:
72 ips—40 to 15,000 cps
3% ips—40 to 10,000 cps
1% ips—40 to 6,000 cps

Dimensions: i1
13” W x 127 D x 612” D below motorboard ‘6@
x 1¥4” H above motorboard L

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

Make
_ Your
Hi-Fi System

Complete
... with

900-1 ;| Monaural Record, Stereo Play
900-2 ; Monaural Record, Stereo Play,

) Monitor
900-3 1 Stereo Record, Stereo Play
800-4 | Stereo Play -~
900-5 ; Stereo Record, Stereo Play, Monitor

tape deck

All prices and specifications
subject to change wlithout notice.

For Further Information Write

TELECTRO-

bw TELECTRO

Records and Plays Back Stereo
4-track head handles both
2-channel and 4-channel 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 7Y 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 blends
perfectly into any home decor.

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 Deslgn parmits easy
reel rotation

L d
Fast Wind—Fast Rewind without tape
spill or breaking

.
Pushbutton Interlocks fullfitl
professional requirements

y -/
o A AR
. . 7

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

number of very expensive package

consoles are coming on the market,
all highly touted as the last word in
sound reproduction for the home. To the
initiate, many of these units lack the
wide vange necessary for quality repro-
duction, but thev do offer the “advan-
tage™ of housing everything in one hand-
some package, and. let’s face it, many
many home music systems are sold on
the basis of appearance vather than per-
formance.

As hi-fi specialists, and with the above
in mind, we decided to see if il were
possible to design a unit using standard
high-fidelity eomponents which wounld
offer the convenicnce of a package nnit
with the high-qnality sound of true wide-
range reproduction. While we were at it,
we decided that the “monster” would
ineorporate “all modern conveniences,”
with built-in tape recorder and stereo-
phonie playback. It was also decided to
inelude both record changer and a tran-
scription furntable, the latter designed
only for single-speed operation. The
changer provides non-eritical back-

* Sound Seription Service Ime., 5239 Parls
Ave., Montreal, P.Q., Canada.

Fig. 1. View of the “well” containing
portioble Ampex A-122 tape recorder.
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Fig. 2. Block diagram showing interconnection of components. Dotted lines indicate
proposed future additions.

ground musie listening, and the addi-
tional 1624, 45 and 78 rpm speeds, while
the simplification of the turntable per-

mits the choice of a high-gquality but

low-cost wnit.

Acoustic Feedback

It was realized that the major problem
to overcome would be that of acoustie
feedback between the londspeakers and
the record players. Most package units
deliberately restriet the bass range to
avoid this problem, but this was to be
a no-compromise system, with extended
bass response. Various ideas were tried
and discarded, but the solution turned
ont to be quite simple. The basie solution
to the problem of acoustic feedback is
to isolate the speakers from the record-
player. Usually distanee is the isolating
medium, but with the advent of the
acoustic suspension technique, truly
wide-range reproduetion hecame avail-
able from relatively small enclosures,
whieh could he acoustically isolated from

WWW amerncarradioRietery com

the eabinet containing the turntables by
“floating” the enclosures on a foam-
rubber pad inside the equipment cabinet.
This relatively simple technigue proved
entirely satisfactory—the turntable and
arm is diveetly over one of the AR-1’s,
and no trouble whatever has been en-
countered with acoustic feedback.

Choice of Elecironic Components

Driving the speaker systems, we have
two 30-watt amplifiers, but the preamp
was something of a problem. No stereo
preamps with all the required features
seem to be available as vet on the market.
After a study of specifications, a Bogen
PR-100A was chosen becaunse of its great
flexibility, although other quality pre-
amps could be adapted for the job. Since
operating simplicity was considered of
some importance, it was decided to use
only one preamp, and saerifice tone con-
trols on the right c¢hannel when playing
from stereo sources. The tape recorder
selected incorporates dual preamps with
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THE NEW

GOODMANS

Omnidirectional sound!

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

In its dacor-it is all functionai. Not more than 107 in its largest
dimension; the STEREOCSFERE performs as well as comparable
speakers taking three times its space. Its versatility for a variety
of applications is truly amazing. The STEREOSFERE is ompni-
dircctional and adjustablec for 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 sgcond stereo speakers three times its size.

WHY THE STEREOSFERE FOR STEREO
It is 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 erossover poinis 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 Audiorn woofers, combined with two of the
new STEREOSFERES will give you an excellent and
complete stereo speaker system. The new Audiom woofars
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 37, funda-
mental resonance 30-35 cycles, power handling capacity
45 watts, total ﬂux{308,000 Maxwells.

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

Model S10-30

Largest dimension 10 inches!

STEREOSFERE

Hang from ceiling, wall;

Tilts, swivels, rotates!
: sit at normal height!
any loss of the stereo effect. Because of this an axisting full range
speaker unit, properly baffled, needs only one STEREOSFERE to
complete. a fully balanced sterea speaker system for an average-
sized 'living room or monitoring studio. Result is substantial savings
for you, as well as & 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 system makes an excellently
balanced- stereo speaker system. The model S10-30 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 $10-30 STEREOSFERE. The
stereo balance is then excellent, because the high frequency units
are identical. ;

AUDIOM 755: 15” woofer, voice coil diamster 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 34 to ¥ the size normally used.
Tt 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

Amarican Sales Representalive
for Goodmans Industries
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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

Youngigh :Eri¢ch Leinsdorf has been one of
the most brilliant recent conductors of Wag-
ner, Mozart nnd other =ueh, especially in op-
era ; now he ig going the way of the successful,
moving. on to the big-time semi-pops kind of

classienl rocording, for one outfit afer another.

He aid up all the Mozart symphonies for West-
minster, but shifted quickly to these slightly
overperformed items for the bigger outfit, Cap-
itol, Js now ripping out Ttalian opera for RGA
Yiccor. Xf all goes n& it should, he’ll round out
his days back in the clasgical fold again as
a Muestro. (They call him that already at
RCA; I henrd it with my own ears.)

All of which i5 a prelude {o the observation
that this is just another of those sliek hi-fi
platters, and musically an unusnally dull one
for my faste, Just a Joh, and all the Leinsdorf
ceputation eyidently hasn't had the slightest
effeet upan these plready-slick players. It hangs
and it slzzles expertly, this record, buf the
whole business ig ng cold as a fish, Fine for
noisy background musie.

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

Capitol P 8450

When Capitol goes after an idea, it really
pusheg. Here's anothar of the same—but with
a difference.

The Capitol sound is just as good, the music
just &s familinr, the program just as bi-f.
Steinherg, too, {s one of our upcowing dynamic
conductors. But maybe he hasn’t been around
as much a5 Leinsdorf—he hasn't learped how
to do & sliek job yet. He still plays this music
as though it were exciiing and interesting.

Also—Steinberg §s conducting his own men
here, and getting his own well-tried effects.
It's his orchestra, techinically a ininor-league
outfit trying for a big reputaiion, and it works
Nhard for him. Thus though this record out-
wardly is a twin of the Leinsdorf “Portraits
in:Sound” and on your hi-fi set it'll come out
very much the same, the music tself is 100
per cent better.

It can be done—you can have the fi and the
music too. But it takes a dedicated, fine mnai-
¢ian and an orchesira that follows him with
the same sincerity. Steinberg has it. Leinsdort
doesn’t.

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

This is Epie's contribution to the hi-fi chest-
nut department and is it a wow ! Terrific.
The feature here¢ is nndoubtedly the sound,

* 780 Greenwioh Sk, New York 14, N. ¥.
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EDWARD TATNALL CANBY*

which s about the best I've ever heard in these
works. Msybe I should =ay, it's the microphon-
Ing, plus high-quality processing of the usual
and expected sort ; the mike pickup here: Is one
of these just-right wiracles of calculation or
good Inck that bring musie to life and make
you think—why 8]l the fuss over sterco? I'had
intended merely to sample this, expecting
“more. of the snme” where T’d already had more
than I could take—but I stayed with it 'to the
end. Superb sound.

Szell, toe, condocts his own orchestra, also
technienlly n minor-teagi ¢ out@it thatls growing
fnat, working hard tn climb int the big-time
category. Like the Plttsburgh, it does its work
with spirlt and attention. Like the Pittaburgh,
it still is able, under a hard-working condue-
tor, to play the chestnuts as though they were
music. They are, oddly enougl, thongh gome-
times (ecspecially at f High Fidelity Show)
you'd neéver know it,

What wusie is played ? I almozt forgot. Epic
didn’t bother with a Tancy (and short) sub-
title and I don’t bave raom to {izt all the
familinr plicces. The only semi-surprise is
“Dawn on the Moskva River” from Moussorg-
s8ky's “Khovuntching.” You'll recognize it too,
probably.

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

Here we go again—bui with a different dif-
ference. Sorry, I simpy couldn't bear o hear
that blasted “Capricelo Espagnol” of Rfm-
sky-K. again—how many times can uny one
musical humnn bheing be expected to listen to
it, what with all the other music in the world
erying to be heard! But tbe rest of the pro-
gram here ig decidedly pleasing and the lively
playing plus excellent sound will apply to Rim-
sky if you want to listen,

The name Kurtz may stir hi-fi recollections
for you, of the first “hi-fi’ TP recordings, out
of Columbia swith the N. Y. Philharmonic un-
der this spme man. Remember the Sword Dance
from tle “Gayne” Suite of Xhatchaturian? i
80, then you'll expeet a vivid production here,
as I did, ond you'll he rewarded. The Royal
Philbarmonic fairly bubbles and the musle,
other than Rimsky, i imaginatively chosen for
freah hi-fi.

One whole side is given to Y.udov, including
not only his familiar *“Enchnnted Lake'" and
the little “Musical Snult Box’” that you'va
heard a mlllion {imes, hnt 1wo short tone
poems in the mwapper of the “Sorcerer’s Ap-
preutive” (Rugsian-style) that are full of or-
chestral color. The other ride matehes the
Capriccio with an ol friend of min¢, the
Overture on Hlebrew Themer of Prokofleff, in
an orchestral transeription. This little piece,
written . in New York, in 1919, bas always bad
for mea rcal New York flavor, a gort of Bronx
cheer mound, that amy Manhatian cab driver
would recognize. To be sure, it's a bit watered
down In thig big British-played transeription
(the original is for clarlnef, piane, and string
guartet) bni some of the Manhattan taste re-
mMAIns,

Keep nn eye peeled for more of this man,
hi-fi Kortz. He's good.

WAV amerieaniadiohistary com

2. OLD AND VERY NEW

Boulez: Le Marteau Sans Maitre. insir.

Ensemble, Marie-Thérése Cahn, contralto,

cond. by the composer.

Messiaen: Oiseaux Exotiques. Yvonne

Loriod, pf., @rch. cond. Rudolf Albert.
Westminster XWN 18746

Boulez: Le Marteau Sans Maitre.

Stockhausen: Nr. 5 Zeitmasse. Marjorie
MacKay, contralty, insir. ensemble, Robt.
Craft. Columbia ML 5275

Time surely does march on, in music. Time
was when “modern” music wax Stravingky's
“Le Sacre” or ¢ven “Elektra’” and ‘‘Salome" by
Strauss ; then, later, it was Gershwin, ot Cop-
land or Prokoefieft or Hindemith. Now, you may
want to know, modern musle is Roulez, Stock-
haugen & Co—and is it modern !

Well, actually not 8o modern if you inean,
does it have anteeedents, does it follow fu a
tradition. Definitely, these works do—the tra-
dition, mainly, of Schoenberg and thal areh-
mimraturist of 30 many years ago, Anton Web-
ern. If you've cver heard “Plerrot Lunnire™ of
Schoenberg, dating from 1912 if I remember
rightly, you'll recognize this Boulez piece as its
grandchild,

The modern muyic of this advanced nnd very
infinential school today is all twitters and
squeaks and jngles, It has no rhythm that you
can beat tlme to, no themes, no tupes (ol the
usual sort), no harmonies, no key—especlally,
10 key. Tonality i8 so far removed {roopi these
composers that, at last, you can listen to them
in perfect cowfort, feeling that not o much
A5 o gugpestion of old-fashioned key will creep
in. Good, if you ask me, (It's the modern
pleces that fall into keys by accidenl, clumsily,
that kill we.) The mugie Is serial, a useful term
for what hms heen called “twelve-tone” in the
past. (The principle of serfal repetitlon {s
larger and more general than the vigld pattern
of twelve repeated tomes.)

Two things will strike you ag you listen here.
One, the music is fabolonsly, incredidly: com-
plicated, enormously mathemsatieal, straight
out of the age of the computer, 50 complleated
that you cannot believe it is serionsly being
playéd according to a veneatable and predictan-
ble pattern from n written score: nnd, two, It
not only is played, from notes, but—if you will
altow vour ear {0 browse casunlly fn ft—the
snff is quite easy lo listen to and rather
pleasing, even on first impact,

Not pleasing if yon are looking for tanes, or
any other pre-conceived sort of gound. But If
vou will forget for the moment that this is
music and think of it shnply ag organized, pat-
terned sounnd-effect, then you'tl find yourself
amused, pleased, titillated, perbaps even fas-
cinated. I was.

And if you want to prove that Boulez, at
least, is practicel and playable, here you lnve
not one buf two recordings ! The Westminsater {s
under the composer’s direction and is rhe least
Hvely of the two ; the Columbia version, under
the scholarly Robert Cratt, is better recordeq,
livelier, more forceful—but maybe no more
guthentic; the point is, though, that you can
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New G-E “Golden Classic”
stereo-magnetic cartridge

15KC 1o 20KC RCA MONAURAL 12-5-69

[ =1
TEST RECORDS: 0 to 15KC WESTREX STEREO 1A _|

FREQUENCY RESPCMNSE
o

T S

r
SEPARATION ,l
/]

/—'

NS

100 K 10KC 20KC
C/5

Smooth response on both stereo and monaural records.
Consistently high separation between stereo channels.

& Compatible with both stereo and monaural
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° ¢m/dyne;
vertical compliance 2.5 x 10 cm/dyne © Rec-
ommended fracking force with professional-
type tone arm 2 to 4 grams © Consistently high
separation between channel signals. {Specifi-
cations for Model GC-5.)

c.and new “Stereo Classic” tone arm

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. Al1, W. Genesee St., Auburn, New York.

AUDIO e NOVEMBER, 1958

Stereo is herel General Electric makes it official—with
the new "Golden Classic" stereo-magnetic cariridge, 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.)

o A professional-type arm designed for use with G-E
stereo cartridges as an integrated pickup system @ Fea-
tures unusual two-step adjustment for precise setting of
tracking force from 0 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 @B ELECTRIC
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1

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
diseonnected withount affecting the opera-
tion of the remaining components.
Another reason for selecting the Bogen
preamp is the fact that it includes a tape
monitor switeh, 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 monophonic operation, everything
is straightforward—the main ountput of
the preamp is paralleled to bhoth power
amplifiers and all preamp controls are
fully effective on both channels. For
stereo operation, however, it is necessary
for the right channel from the tape re-

- 14—~

RECORO STORAGE

T 72

corder to be conneeted 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 no¢ depressed, the main output
of the preamp is fed to both power
amplifiers. Depressing the button, how-
ever, disconnects 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
malke this clear. The preamp eontrols are
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-

(Continued on page 80)

[ ———

b }§ ———] —— |4 ——]

/

e 2l ]

Fig. 4. Dimensional drawings of cabinet construction: left, front elevation; right, end and isometric view.
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New G-E 40 -watt
“Stereo Classic”
Amplifier

® Full 20-watt power output 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, extremely
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 monaural. ® Speaker phasing switch saves manual phas-

ing. $169.95*.

GENERAL @B ELECTRIC
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L » w0 b
X zontrol redation (CW) (00" Rot)

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 swiftly 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.

New 28-watt Stereo Amplifier has similar fea-
tures, except for speaker phasing switch. $129.95*.

Top performance in a trim, modern
cabinet. Receives even weak signals with
unusually low distortion, hum and noise
level. No audible drift. Visual meter pro-
vides center channel tuning of FM and
maximum AM signol. RF amplifier stoge
in both FM and AM for increased sensi-
tivity. FM multiplex jack for stereo adaptor.
Built-in AM antenno; folded FM dipole 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 removable for
custom mounting.

*Manufacturer's suggested resole 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
of your nearest dealer, write General
Electric Company, Specialty Electronic
Components Dept., All, W. Genesee St.,
Avburn, N. Y.

WWW amerncarradioRistery com
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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.

high-fidelity business that has re-

cently captured the interest of ex-
perinenter and casnal listener alike, it
is the possibility of stereo broadecasting
by M multiplex. We have had a larger
than usual response from readers re-
garding the Madison-Fielding multiplex
adapter which was deseribed in the Oec-

I F THERE 1S any one item in the entire

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

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

the production models from the sche-
matie shown in the October issne—one
resistor has been added and one value
changed.

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

tober issue—some berating us because of  of the eciveuit. For instance, the civenit this will answer the demands of ounr
publishing a schematic without values of the M-I° adapter differs slightly in readers. E
CATHODE FOLLOWER AMPLIFIER LIMITER OSCILLATOR DETECTOR
——
A
pT4
]
) DIMENSION
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Complete schematic of the Madison-Fielding Compatible Stereoc Multiplex Adapter
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Improved Performanca in Small Enclosure

I

Extonded Bass 12 Lovdspeak
| 1 L8

°

Improved Response Area

&

Relative Response (db)

Standord 12* Loudspeaker

40 50 60
Frequenty (cp.s.)

Model
LK-12 (Kit)

“Stereo Class.c’’ speakers are oifered in three
different forms: ¢ 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. Available 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 Cemponents Dept,, A118, W.
Genesee St., Auburn, New York.

“Manufocturer’s suggested resale pricoes.
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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
(-}-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 com-
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 others.

Only 9 high, 173%' wide and 83"
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 records. Mahogany,
blond oak, or cherry veneer finishes. 317 high, 39%"
wide, 17%’ deep. $109.95*

GENERAL @D ELECTRIC
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audition these 9 new Pilot components. ..

SELECT YOUR PERSONAL
PILOT STEREO SYSTEM

T

4

Bhr |

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 (uners
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/narrow 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 1o 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, londness and volume controls, and two
power amplifiers rated at 16 watts cach (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. lluminated 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
h_igh-gaip 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 Jevel control. Complete $179.50.

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

SP-210 STEREQ 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
1o all tube healers 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.

5P-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
oulput 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 5A-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 feedback amplifier design, The SA-232 delivers a total
of 32 wartts 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 individual specifications available from Pilot on request,

Prices slightly higher in West

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

Electronics manufacturer for over 39 years.
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Pilot FA-680, Deluxe Stereo FM-AM Tuner, $199.50 Pilot SM-245, Stereo Preamp and Control Amplifier, $189.50

STEREOPHONIC AMPI._IFIER E
My . PLOT nmcﬁmw i

R Al L

Pilat SA-232 (64 Watts Peak), Stereo Basic Amplifier, $8_9.50 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 TO0 STEREO has become the

prineipal problens to many aundiofans

—mainly because they are not yet
completely familiar with what facilities
they are likely to require. Either they have
a complete monophonic system already and
feel that from an economic standpoint they
nust use as muel: of it as possible, or else
they plan to start from scratch, adding
from time to time as they beecome more
familiar with their needs.

The Harman-Kardon “Trio” Model
A-224, serves—as its name indicates—in
three roles. First, it is a complete stereo
amplifier system with 12 watts of audio in
each chamnel; 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 can serve as the brput section
of a stereophonic system and one of the
two output amplifiers—one which provides
24 watts of power—with the other being
one already in the uger’s monophonic sys:
tom.

In its first role—that of a complete
stereophonic amplifier—the Trio provides
two equalized preamplifier stages, usable
for cither phono or tape head inputs, and
also accommodates three high-level inputs,
sueh as tuner, tape preamp output, or high-
output phono pickup, such as a ceramie.
In the latter inputs, the impedance offered
to the cartridge is 2 megohms, which is
sufficient for good low-frequeney response
with a ceramic eartridge. The preamplifiers
are 12AX7's, with feedback equalization,
switehable on the rear panel of the am-
plifier to phonoe or tape positions. These are
followéd by omne scetion of a 12AU7 in
each channel to provide sufficient gain for
the tone controls, and these are followed in
turn by 12AX7's as gain and phase-splitter
stages, which drive a pair of ELS84’s in
each outpnt channel,

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

either right or left input channel to both
outputs as @ monophonic amplifier. The
FUNCTION eontrol seleets the input source.

Two other slide switehes provide an un-
usual form of control which would be ideal
in many installations. One switch, 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 outpub pairs is being fed when
the first switch is set at oNE. Thus the
uger ean feed one speaker system in his
living room or another in his den, or he
may feed both at the same time if he
wighes, This provides a sort of flexibility
in speaker control that is rarely found on
an amplifier control panel. Similar control
action works as well when the amplifier is
used in the monophonie application.

For both monophonic and stereo-zonver-
sion applications, it is necessary to switch
the operation from SEPARATE {0 PARALLEL.
This iz done by means of a slide switeh lo-
cated ingide 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 seetions together. Both ampli-
fiers have output impedances of 8, 16, and
32 phmg, and the instruetions indicate that
when a 16-ohm speaker is used in the
monophonic or sterco-conversion applica-
tion, both 32-olm terminals should be
strapped together to feed a 16 ohm speaker
and so on. In the usual manner, the second
(left) channel is fed to the input of a
gecond power amplifier and thence to its
own speaker system. The speaker selector
gwitches are inoperative in the storeo-
conversion connection, buf they still fune-
tion in the monophonic use.

Sensitivity of the amplifier is such that
a 3-mv gignal at the phono input or a l-mv
signal at the tape input will give the
rated 12 watt output, 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 teme and
volume controls, with a 1-volt signal for
the indieated inputs. The output Zor the

Fig. 1. The Harman-Kardon “Trio,”” Model A-224—a multipurpose stereo-monophonic-
conversion amplifier.
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left-channel external amplifier is 0.5 volts.
Tone control ranges are +12 db at 50 and
10,000 cps, with the rumble filter giving a
rolloff of 12 db per octave below 50 eps,
The Trio may be used in its uormal
metal housing (at extra cost) or it may be
mounted hehind a conventional panel with-
out the enclosure. In operation, it was
found to be convenient, and to have ade-
quate eontrol flexibility for practicully 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
FUNCTION control switeh inputs from tape
to phono (and 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 conversion from
mono to stereo. M.-27

UNITED SPEAKER SYSTEMS’
MODEL X-100

Back in September, 1956, after com-
paring the United “Premiere” speaker sys-
tem with our standar:d system, we wrote,
“On the whole, however, we consider this
to be one of the very few that we have
heard tbat 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 ig only noticeable
when direct comparisen is made with the
older model—by the change to a 500-cps
crossover and the neeessary change to a
!.‘.uger horn. The improvement iz not glar-
ing by a long ways, but after eaveful lis-
ening is must be admitted that there is a
slight improvement in the midrange with
the Premiere 500. All of this is beside the
point, however, since we are primarily dis-
cussing the new and eonsiderably less ox-
pensive X-100, shown in Zig. 2. This
model shows the importance of good en-
closure design in getting good performance
out of medium-priced components, for it
is perfectly obvious that an Altee S03A
woofer aud an Altee 802A driver with the
necessary high-frequeney horn ean not be
furnished at the price of the X-100.

However, we are inelined to say that—
like muceh high-fidelity equipment—the dif-
ferences in performance are rarely noticed
o average program  material f'_hn'ing a
typical listeming session, Of course there
is a difference between a $300 ultra-super-
special T'M tuner and the economy madel
at $19.95 (if there is such). But on a high
percentage of broadeast material the dif-
ference might not be noticed. In the same
way, there is a difference botween the
X-100 and the Premiere, but on 75 per cent
of the program material the difference
might not be noticed.

Using our eustomary test record for low-
frequency performance, the X-100 was ob-
served to be a good performer from about
37 eps up, with the upper limit beyond
our own hearing range, The nrs_pml;c is
smooth throughout the entire rauge, 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-
Jeetive basis, which is the only way we
feel that speaker testing ean be done with-
out aneechoic chambers and fabulously ex-
pensive measuring equipment (and who
listens to speakers in an anechoic chamber
anyway?), we believe the X-100 to be an

(Continved on page 77)
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Engineered . . . for the Finest High Fidelity

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 ultimate 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. RECORDS

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

.. MUDIO FIDELITY inc
@";‘-ii;;ﬁ 0% 770 Eleventh Avenue, New York 19, N. Y.
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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 fraps . . . a crazy 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 with the [awen s
phenomrnal BU\KES OF e rer )

[vorumeo] mxmhm D

w,é{w.-/y(

ON CAMPUS
AFLP 1891

== YOU HAVE TO NEAR IT TO BELIEVE ITI

o) DIXIELAND AUDIO
FIDELITY.

CIRCUS TIME
AFLP 1863

High Fidelity plus an

MARCH GRAB TIME wits THE..

/“MW*’DI‘IK(ES QF = Exciting Emotional Experienc

Lend an ear to some of the most earth

shaking sounds and musical effects eve

recorded . . . and the Fi is fantasticall

high! These are not ordinary recordings

. but true high fidelity recordings of the

total recordable frequency spectrum wit

MARDI GRAS TIME full emotional depth and meaning! Thig

LECE %52 is true sound as it should be heard . .
felt . . . enjoyed!

The fabulous Dukes of Dixieland Series:

AFLP 1861 MINSTREL TIME Vol. 5
AFLP 1860 ON BOURBON STREET Vol. 4 recorded in brilliant high fidelity
AFLP 1851 MARCHING ALONG Vol. 3 ' $5.95 each 12 inch LP

AFLP 1840 THE PHENOMENAL DUKES Vol. 2
AFLP 1823 THE DUKES OF DIXIELAND Vol. 1
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e =ame music. if you
comparison, Amazing,

Stockhausen is the German equivalent of
Youlez, sounding superficially  like him-—
clearly of the same school of thought and the
same time in higtory. But you'll be gratified,
perhaps, to detect certain typical and tradi-
tional Germanisms in him—:a more emotional,
high-tension expression, an nrge to “say some-
thing,” something big. as all good Germans
seem to have to do, an almost contrapuntal

actually “recogni
make a direct AR

structure, distantly out of old Bach and
seethoven.
As for M en. this somewhiat 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. His “Strange
Birde" are strange indeed, for piano and or-
chestra, as complex and ns fragmentary as the
work of the other two bhut somehow less mod-
ern in sound, with even & trace now and then
of theme and harmony. Oddly enough, this
musie is actually about birds, some forty of
them, and it ig fll of Greek and Hindun
rhirthms, as well . | . but if you start reading
the technieal notes on the record you'll lose
vour nerve. 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-noteh one, for these Richmonds are no less
than those dignified old examples of the famed
London fIrr recording in {he days when rr
wiag the most advanced sort of sound we had.
Reissues. The new records are marked “‘made
in U.S.A." which implies that they're pressed
here, where most original Londons (maybe
all¥) have been pressed in England.

This one ig a crackerjack and I’ll have to as-
sume that it is typical. Very sympathetic per-
formances of both works (the Ravel work has
the Introduction, often omitted) and the sound
is, as we used to say, “‘typical ffrr.”” In com-
parison with the very latest I'd say it has a
few sight whiskers, a bit of extra brilliance,
particularly in the strings, that maybe wasn't
in the actual playing. Bur this sound, remem-
her, was the sort that we thought of as unsur-
passable only a short while ngo, The latest and
best sound is simply a trifle more clean-shaven,
Ly an hour or two at most, Nicely guiet press-
ing on these, too. You'll find a eouple of dozen
already on the markef, but we won't be able
to cover them all here,

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

Florent Schmitt is a Frenchman's I'rench-
man, musically speaking—n composer much
revered in France and not much known else-
where. His two-piano musie, however, is glih
and easy to take for our ears and is marvel-
ously written for the medinm,

Schmict is (last Y knew) still alive at 88,
but his characteristic musical ontput 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 n very I'rench nursery-style suite (eI
Ravel’'s “Mother Goose” or Debussy's “Chil-
dren’s Corner”) complete with titles—the
story is Hans Christian Andersen and the
second a group of three big virtuoso picces
in a semi-nationalistie idiom, French, Polish,
Viennese, all sounding thoroughly ¥rench as
we hear them now. The two Casadesus pianists
do a woble job in virtuoso playing though, as
alsvays, their playing is on the muscular side.
But thix is their own special music, nationally
. 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 moke an easy introduction to chamber
music for anybody 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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Iowa, in the early Nineties—Dvyorak was teach-
ing in New York and went to a Czech settle-
ment there for a quiet working vacation. The
earlier gquartet is all Bolemia, full of lilting
tunes and dirndl-iype rhythns,

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

Mozart: Piano Sonata, Foeur 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 Decea (Deutsche
Grammophon) is a never ending pleasure for
me even when, here, the performance is
stodgy. That can happen in Germany or
Austria—but 5o can the brilliant planning that
leads to this enterprising nnd virtunlly limit-
lexs survey of older music in its own terms.

Here, once more, is the fascinating Mozart
piano, the instrument of the 1780's upon which
Mozart played and for which he wrote his
musie. This one is real, built in 1780 eleven
years before Mozart died and restored to use-
fmlness in the mid-thirtiex of this century—
the period when it suddenly strock a lot of
poeple ihat these old instruments 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 musie, mainly for himself
and various pupils to play together. Among
these works are some of hig finest though their
utilitarian function would not have suggested
such a possibility.

Yet, until now, virtually nobody alive had
any idea as to the actual sound that might
have come forth when Mo bhimsell and
his pupil (almost invariably feminine) sat
down on the same piano bench and went to
work. Here you have it, at least in the out-
ward, physieal nspeet, and it is really lovely,
after the first five minutes of adjusting to an
unexpected and more metallie range of tone
color.

Truoe—the Mozart instrument was techni-
cally in an early stage of piana development.
It was far removed from the later Steinways.
But, as you might expeet, Mozart's own music
sounds really a Jot better, more bualanced.
sharper and more clear, on thiz instroment
than on relatively muflled and heavy-bottomed
modern piano. The sound is a eross between n
harpsichord and a piano, more percussive by
far than our piano, more edgy, but with a
surprigsing range of bright tone c¢olors from
the loud, banging Ferte to the almost flute-like
soft tomes. A (wangy bass, a bright treble, a
clarinet-like middle range, all give lift and
lightness o musie that sounds foo often thin-
blooded and preecious on our own pianos. Not
on this one.

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

Vincent Lilbeck; Nicolaus Bruhns: Organ
Music. Hans Heintze, Organ of St. Johan-
nis, Luneberg. Archive ARC 3094

Iursuing systematically its coverage of all
the great music of the past and In particu-
Jar German musie, the Archive series here
produces two of the leaders in what nsed to be
called, ever so slightingly, the ‘pre-Bach”
school of organ composers in North Germany.
They were far more imporiant jn themselves

WWW_ atmernaeerladioRhietery. com

than the term wonld suggest, as you'll hear on
this record,

Lilbeck, whose nnme I'd heard and some of
his seant mugie Loo, is the least interesting as
presented in this performanve, Three preludes
and fugaes and a Partita on a typical German
chorale tune are sprightly enough, yet zome-
how a bit dull in the harmonies, somewhat on
the didactic side. An expert composer in the
then flourishing organ style. but perhaps not
a1 man of top imagination.

The other one, Brulins, i a name few of us
will ever have heard and it's the more sur-
prising to find that this short-lived composer
wits one ol the really great drmnatic organists
of his time, You'll notice the difference right
away.

Niee playing on a fine organ, originally in-
stalled in the mid-fifteen-hundreds and pol-
ished off abount 1912, It is a mere 400 years old
now and it unds better than ever thanks to
a valve and eylinder job and general overhaul
Laek around 1952,

(If you think “antique™ cars in perfeet run-
ning order are 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 these in-
struments.)

P.S. Bruhns must be a typieal North Ger-
min name. Note the similarity to Brahms, who
came from Hamburg, not far from Bruhns’
loeality.

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
as well as she might be, on her first Decea dise.

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
4 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 nt close range, Still—I
think she'd be mueh better if she had a more
direct presence here and T'm sure that modern
recording circuits counld take it, too.

It just might be that Decea is out of praec-
tice in classical recording technique. The com-
pany has for a long time followed a policy of
classieal importing, with only a few sparse
domestie clasgieal recordings to keep the ball
rolling. With most other outfits working year
in and year out like mad, it's reasonable to
suppose that Deecea might lose a bit of that
tricky know-how that must go into every re-
cording, of any sort. Just a thought—maybe
Dececa 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 1 don't quite go along with
the enthusiastic guotes on the record jacket
concerning thig lady, who is lauded for the
“perfection, infensity and dvamatic force that
make her the foremost dramatie soprano on
the continent™—at least, not on this recard.
Sure, every soprano iz the greafest when the
guotes start rolling, and maybe this one is tor-
rific in the flesh and on the stage. But T find
her an anthentic Mozart-Strauss soprano (that
is, she knows the style of singing, she has the
proper tone color aud vocal production in the
Germanie 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,

{Watceh these columns in futurée—maybe her
next recording will réeceive 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 1 don't know how many years when I hit
thizx album. (Last time, I guesg, was the West-
minster album with Scherchen, for which I
wrote liner notes.) 1 was knocked for g leop
by this performance and I'm not entirely sure
how much was old man Bach himself and how
much Herr Eugen Jochum and his very willing
vohorts,

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

Note the unexpected appearance of rhe Brit-
ish tenor, Peter Pears, and the definitely non-
German Loiz Marshall, in the internationally
slanted solo group. Kim Borg, in case yon
wondered, is the basso profondo 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 midgi of this record ag finyl dend-

line approaches, but must quickly recommend
it even without having ‘hed the end. Any-
thing from the youthful St. Hedwig's Choir

immediate attention
these =ingers do

in Berlin is worth your
if you love big choral works;

a splendid job, execiting, disciplined, with
srandeur yet a marvelous leannesg of tone

and accuri of piteh for such a large chorus.
No wobbles, no heaviness. Youw'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 Beecham (Columbia ML 35160),
a very British version, as this is characteristi-
cally and energetically Berlinese, (There are,
to be sure, mumerous other versions available
—1T can’t keap them all in my somewhit porous
mind.} The Beecham, thongh, is more a virtu-
080 job, Letter in the solo voices, a bit stunty
in a striking and legitimate way ; this one is
ml meat and drink, the essence of the big
piece, alive but upeccentri¢, in spite of so-sa
soloi Most Mozart lovers will enjoy it on
this score, and so will many a neweomer to
this pnishing mu'-.lc Irom Mozart's deathbed.

I;lggek( mystery art—the piece was com-
pleted by a pupil, ssmeyer, a conscientious
uobody 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 outr unfinished sections of the
manugeript but aetnally to compose additional
numb: that simply cannot be teld from the
genuine Mozart, even by rhose who worship
Mozart as the greatest ereative gening in mod-
ern musical history. A stranze thing.

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

Westminster XWN 18711, 18712

nriogity led me to these two Westmingter
reigsunes, since I had enthused over one of
them in the original 19565 release (Auplo, Feb.
1956) but had missed the other, The new ver-
sions are simply re-packagings, out of the old
and too-fancy-sé: v series into the lower
priced X\WN category, with new and attraeti
covers, the same notes, a newly quiet pressing
(from the same dige masters ay betore). This
Westimingter reissue policy, combining repack-
aging with frequent re-cutting, or re-shuflling
of muosical 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 sinece the company
isn'y 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, well
ahead of any other T ean think of—~far ahead
of our Ameriean connterparts. 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 d all-Dowland, the music not

actually madriga but mply the rour-part
settings of Dowland swee(, ear-catehing

songs ; they also oceur in solo-style form with
instrumental accompaniment, originally done
mostly on the lure, the then equivalent of our
guitar. If you recognize “Come, come again,
sweat Jove doth now mvite,” the first item on
this record, you'll know the style of the music.
An oceasional Iute joins in here for vaviety—
it would have been better to sing
or fourth piece as a olo with the s

The other dise presents Italian

madrizals
on a group of then-popular texts, one setting

by the earlier master, Marenzio, anather by
the later genins, Monteverdl. Utterly dierent
treatment and the printed commentary here
will help you gtndy the very interesting con
parison, word for word, as the two composers
get down to business on the same rexts,

3. SPECIALTIES

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

I love Schubert—Dbut, fravkly, I got hold of
this one for curiosity, as many a record buyer
will do; I wanted to hear what three nuns
would do with a 1ot of red-blooded Schubert.

They do fine—or at least two of the three do
fine. 'The sisters gre actual sisters, ns well as
being nunx with the nice masenline names

Op.

they take on—they Sisters Mark, Anthony
and Deni nthony is the youngest and an
excellent list, who played in symphony or-

chestra and movie work before she joined up;
all of the three are highly Hdmwl mus
and musie teachers, The pianist, Sister
is imaginative and powerful as well
noteh  on  her technique, as  any

pianist must be. Only the violin,
seems to me to be a1 follower rather
leader: she just plays,
Schubert,
the upper departmient, which ix & shame con-
sidering how nicely it plays as a group and
how well Schubert is served by the other iwo

as top-
Schubert
Sister Denig,
than a
You ean’t do that with
and =0 the trio is slightly weak in

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

These sste, traditional “lieder,” sung
by the redoubtable Flagstad and played by
a very gredat accompanist, Gerald Moore, sounil
as Hlull'_’h perhaps they were composed doring
the mididle years of the last century, or just
possibly at the end, by a conservative mu-

sician, Actually, their author ix a youngish
man  (well, he's younger than I am) from

Norway, resident in Paris, with whomn I spent
an interesting evening a couple of years ago.
He told me ar rthat time that the zreat Flog-
stad often sang his musie,

What is odd here, you see, is that a man can
compos: expertly in a styvle that is more or Je
of a long-past era. Not exactly—chances are
that a publisher of 1830 would find some
mildly revolutionary bits of harmony herve
and there according to 1850 thinking. Put the
musice is not only un-modern in the ugual gense
of key and diggonance—it iz of a1 type that no
longer really exists, the art songs of Schubert,
Schumann, Wolf, Brahms and the like.

And yet Dérnmsgaard is good, and Flagstad
is right. His music is expertly made, expres-
give, versatile; above all, it ix highly musieal !
But it's old fashioned beyond belief.

The explanation is simple, I'd say. After
all, we today have the odd hablit of Jistening
mainly to mosic of earlier times—to the point
where its language is the nmsical sound we
know best. It's not surprising, then, that those
of us who come (o the point of *“speaking”
musgie, composing it, sometimes speak in the
very terms we have come to know, the weneral
sound of much earlier musi ome of ug (my-
self jneluded) 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, Disrumagaard inchuled, are not both-
cred by these thoughts and are able to furn
out tmusic by the ream—and have it plaved,
sald, appreciated. Why not?

WWW ammerceatadiohistery com

Virtuose Guitar. Rey de la Torre.
Epic LC 3479

classienl zuitar,
iterps have a Spanish
cust to their sound. Side 1 ix a sonata by
one Giunliani, from Vienna ont of Italy, in a
simple 18th century style that is most like
the Jittle piano Sonatinas of Beethoven, noth-
ing much, but interesting as un example of
what the guitar conld and ean do. The other
record side ranges from Villa Lobos to a
nulo chestnut of virtuosity by Tarrega
© guitarist plays that one,

For my ear, il:(- only stnfl that has juice in
it on this ¢l ise is the de Falla, com:
prising two iwmm. Thank the Lord for him;
he puts zuts into Spanish jpusic.

No flamenco here—this is
and only a couple of

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

This is an oldish item but [ managed to
miss it on its first appearance and it's still in
the  catalogue, An  interesting do-it-yourself

dixe, with one of the two or three finest ae-
companists for the German lied now alive,
playing the pinno parts as though Lotte

Lelmann or Irmgard Seefried or
Danco were singing the songs—he h
their partner at the piano on many
sion,

It is astonisbing
parts—without
selves as interesting m
a master such as Ulanowsky., Every musgic ap-
preciation teacher explains that the rian
Jied, like the sonata for violin and piana. is
an eqnal partnership between solo and “ae-
companiment,” the piano perhaps ever more
important than the salp it=elf. Here you have
the divect evidenee, Also, it's interesting to
note (at least for those who think music Is a
mathemnatical affair) how irvegular in terms
of literal time valunes a good gecompaniment
can be, The notes fechnieally may be of equal
value, but nobody—muoboady who has any music
in him—plays them that way. Not Ulanowsky
anyhow, and be should know,

srnne
& been
an oeeq-

how firmly these piano
the song—-stand up by them-
when plaved by

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

Bu noB #5 (12" LP, oll speeds.)

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

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

This is definitely folk dance for dancing. 1
gay so for the best of reasons; as a listening
dige, it is enongh to drive yon crazy with
monotony, and that is precisely as it shonld be.

Some people think that dance music of the

kind that repeats over and over, like a Vire-
ginin Reel. should be rricked up so that on

ach repeat there ix a difference of some sort
—change the instroment, jump to a diferent
. add faney v lnn‘mb Yes, i for passive
stening, armel

But not f

y esgenee of a gooi
English or In\h (0]1\ d'\nu- nd of many nn-
other too (including plenty of square dance
musie) is that the music repeats, but the dance
itself changes. The variety and interest is in
the dancing—new fizares each time around, or

new people dancing the same figures, all
against a constant and steady musieal baek-
drop.

So—this music startx and just goes on and
on, each jtem lasting four or fve minntes
without a break, repeating the same music
over and over. Authentic, proper, perfect for
dancing. Or, for that matter, for backgronnd
music to any old activity just so long as it
has its own interest and variety, « to
sweeping the floor or sawing wood and ham-
mering nailg or paying bills. But for good-
ness' sake, don't just sit and stare fixedly at
your loudspeaker while this plays.

a3
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fFor your home...

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

Before you buy stereo—compare—the quality
and the price of ALtec Lansing high fdelity
components.

ALTEC is used for more professional stereo-

STEREO
BY ALTEC

The Finest—
yet so inexpensive

phonic installations than all other makes
combined.

This professional quality is built into every
Avtec high fidelity component. The same effi-
cient technique used to manufacture ArTec's
massive professional stereo systems is used in
producing home high fidelity components. This
means lower prices for ALTeC than for other
makes of comparable quality.

307 FM TUNER

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

5S40 MASTER STEREO CONTROL

3054 AM TUNER

344K QUARTET AMPLIFIER

3444 QUARTET AMPLIFIER

This ALTEC system provides 40 watts (80 peak) of
= power for stereo or 20 watts (40 peak) for each chan-
nel. For monaural vou can buy the 307 or 305, the 344,
and the 412, and add to it later for stereo. No matter
when you buy ALTEc, you always get the same uni-
form quality components— precision built, matched

4128 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-coil
speaker made. Guaranteed frequency
range is 40-15,000 cps « Only $54.00

ALYEC 305A AM tuner—Is perfect
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

and balanced for true excitement in listening.

ALYEC 344A 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, radio tuner, tape
machine, high leve! phono; four inde-
pendent volume controls; 4 position
contour control; three position inde-
pendent rumble and scratch filters;
tape recording output - Only $111.00

ALTEC 540 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

4128 BIFLEX SPEAKER

ALTEC 412B 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.

Write for free catalogue and loudspeaker
enclosure information booklet:

(Walnut, blonde or mahogany hardwood cabinet for 307, 305A or 334A—$19.95)

ALTEC LANSING CORPORATION, Dept. 11A-A
1515 S. Manchester Avenue, Anaheim, Calif.
161 Sixth Avenue, New York 13, N.Y.

LANSING CORPORATION
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Matty Matlock: The Dixieland Story
Warner Bros. B51202
Warner Bros. BS1209

When a record company acquired a motion
pieture studio with some of its profits a
couple of years ago, other film firms looked
at their pocketbooks and began casting ey
at that corner of the entertainment induastry.
IMirst to take a step was Paramount, and the
advent of stereo provided a good opening for
Warner Bros, and United Artists to enter
the fold. Both have their sights set on the
popular market, but may fire n few divergent
volleys. United Artists taped part of the
Great South Bay Jazz Festival in stereo, and
the staff at Warner Bros. now  includes
George Avakinn, producer of many extimable
jazz dates at Columbin, and more recently
at World-Paeific.

Among the first releases on the Warner
Brog. Jabel, all issued simultaneonsly  in
stereo and monophonic versions, is |nmp-
tuous two-dise collection of twenty-three Dix-
jeland tuneg, They range f(rom numbers in-
troduced by the Original Dixieland Band to
South Rampart St. Parade, and Joe Sullivan's
Little Roek Getaway. The chiel anthologist
is Matty Matloek, who chooses to back his
liguid clariner with pianist Stan Wrightsman ;
Nick Fatool, drums ; George Van Eps, guitar:
Morty Corb, bass: John Best and Shorty
Sherock, trumpets; and trombonists Moe
Schneider and Abe Lincoln.

Eddie Miller, another standby of the old
Bab Crosby organization, appears on bari-
tone sax and is lurgely responsible for the
unique sound. In ster¢o, he is on the right to
balance the clarinet on the left, with the
drumg nicely centered. Playinz in a relaxeil
adaptation of the Crosby style, the gronp has
enpugh power to dnplicate the big band and
the soloists to recreate the smaller Bobeat
unit, Producer Lou Busch and the engineers
concentrate on the music and there are no
distracting elfects.

The efforts of film zitudio engineers, up 1o
now, were recognized on records mainly by
way of various sound tracks. With stereo in
the home, their long experience will be unsed
more widely. As Warner Bros. uses its own
studios on the West Coast, perhaps the first
exnmples of their techniques are the ear-
filling array of Sousf marches played by the
Warner Bros. Military Band., The sound is
big and bright, with gll the immediacy of a
newsreel. It ix high-decibel stereo, especially
when a male chorus e¢ntevs on Jield Artillery
March, spread over a considerable area by a
glockenspiel and n complement of drums.
Henry Maneini conducts a dozen of Sousa's
best, including the seldom-heard National
Foncible, Invincible Engle, and Hands Across
the Sea.

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

At the head of the list of tle ten albums

Sousa In Stereo

* 982 The Parlkwaey, Mamaroneck, N. ¥.
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in Grand Award’s first stereo release is this
rvecrpation of g dozen hits from the legacy
ol Glenn Miller, Bighteen men fill the chairs
in the Al Star Alumni Orchestra, with the
burdens of leader falling lightly on the
shoulders of Bobby Byrne, a ringer from the
Dorgey Bros. schoal, He sticks to his trom-

hone, ping a relaxed eye on the proceed:
iigs, and the band respondg in kind, The
original arrangements  are  followed, but

Beneke, Klink  Abato,  McMickle,

kett, Hieko, and A} Mastren sceem able to
play from memory. It is the sart of perform-
anpee rarely heard in a studio or elsewhere,
Lou Stein ix back for the piano chornses on
Ntring of Pearls, Moonlight Serenade, and
Khapsody [n  Rlue. Carmen  Mastren, on
guitar, makes one of his few jazz appearances
to rejoin bassist T'r nd drummer

Maurice Purtill. They ave strongly pro-
pulsive and this is hardly an item for back-
ground listening, It calls for a big room

and dancing feet. Engineer Bob Fine succeeds
in obraining u high level, matohied « few
monephonic records, by close miking. will
make small packiged systems sxonnd twice as
big, and is aceomplished with no loss in play-
ing tme. Most Grand Award =ides ron well in
exeess of twenty minutes. Flexible controlxs
on larger systems sbhould be able to work it
into shape withont sacrificing too much bril-
lianee, and the soloists are well-centered be-
tween the sections.

“Hawaiian Hits

{GA208 8SD),” finds Paul

Whiteman Dbalaneing the tfall sweep of his
string  section  against romantic  islanil
guitar, The songs are ur red Lo meet Broad-

way standards, but Whiteman knows  them
all, from My Little Grasxs Shack to Dyifting
asnd Idyeaming, having playved them for several
dancing generations,

One of the most entertaining uses of the
stereo effect is demonstrated by Knuekles
O'"Tocle playing “Honky Tonk Piann
(GA204 8D)". The interplay of piuvo, banjo
and drums can be realized only in sterso. It
shonld bhe heard regardles
about thiz kind of piano, as it giv ugh
idea of how a string trin will sound in stereo
i year or so from now. When that time comes,
you will be glad O"T'vole wax around i¢ help
pave the way. If you like an uninhibited
pianist, a =terling banjoist, amd a drummer
who ean initinte a soft-shoe daneer, then
look no further. Next try his “Ragtime Piano
Hits (GA209 8|D)".

Collette & Counce: Jazz On The Bounce
Bel Canto SR1004

In addition to its sterzo demonstration
record, Bel Canto makes its entry into the
field of stereo dises with a series of five in-
troducztory albums. They were prepared for
tape release and the cconomics of their
transfer would seem to work out to average
the playing time of two tapes for abont two
dollars less than the price of one. The single
item dirvected primarily to a jazz anudience
combines two West Const sesrions. Curtix
Counce, a superior bassist, heads a guintet
which shows its Parkerish inclinations and
aptitudes on Chasing the Bird, Mogve, and
Hend (Gear, Leisurely swltching from flute to

WWW amerncarradioRietery com

¢larinet and saxes, Buddy Collette plays Buzs
Rock, Soyt Tonch, and he Monxter. His
quintet boasts an excellent guitarist, possibly
Barney Kegsel

Collette contribates also to a mood album
‘“Aloha To Jazz (SR1002),” paring a Sonth
Sea Isgland visit of nearvly nine minutes on
Blue Sandg, a rewarvding exceursion for his
drummer. Another original., the wupiempo
It'x You, speeds them on their journey. The
crash of surf surrounds maore conventional

Hawaiian voeal gronp, The Polynesians, in
a sheaf of hnlas and the gently nestalgice
Beyond the Reef.

“Beer Barrel FPolka Time (SR1003)," is

paced to resounding tuba as
nelds unturls ten lively polkas, including the
inevitable ronnd indicated in the title. A
wlockenspiel enlivens Billboard March and if
this band fails 10 arouse vour enthusiasm for
honneing tempoxs, then noething will. Anyway,
try holding your heer in front of that tuba.
It may blow off the foam,

“Listening To Larry (SR1005)” is best
characterized by the faet that Larry I'otine
spent two years arranging for Lawernce
Welk. He leads an orchestra of thirteen
pieces on a dozen tunes, dedicated to shuflle
riiythm, a smooth gound and all eminently
danceahle. Bye Buye Blues, At Sundown, and
Steepy Time Gal are on the list.

“Rexort  IPavorites  (SR1006)," presents
Harvey Marshand conducting an orchestra in
a typical society dance medley. Twenty-three
numbers are outlined in short order and flow
suavely nlong to unflagging tempos.

Under the supervision of Ted Kloba, the
sound i uniformly good. The pressings on
transparent plastic are exeellent, but the
linex notes are vague and nninformative. Re-
corded tapez are packaged frequently with-
out vital statisties concerning perszonnel and
content. If iz hardly wise to continne the
practice when np against greater competition.

Razzberry Rey-

Marty Grosz: Hooray For Bix!
Riverside RLP1109

A group of midwestern musiclans, oas-
sembled briefly under the Honovis Causa Juzz
Band banner in honor of BRix Rijederbecke,
plays a dozen tunes recorded by the cornetist
at various stages of his 2ventfnl career, The

gniding spirit is the guitarist Marty Grosz,
whose father is the artist George Grosz.

With Carl Halen, of Gin Bottle: Seven fame,
he wrote settings for small band of several
numbers remembered only in the heavy ar-
rangements used by Paul Whiteman and Jean
Goldkette. The Bixian horn mayx be stilled,
but there is no little gratifieation in listening
to Lonely Melody, Changes, Clementine, and
Love Next for more than the cornet chorus.

Halen is joined on My Pet and Because My
Baby by the second cornet of Turk Santos,
who turns ta guoitar for a touching solo on
Oh, Miss Hannah, Tut Soper plaxs a healthy
piano, Harry Budd is on trombone, and two
voenls by Grosz cause mo pain. The steren
effect is enhanced by two clarinetists alter-
nating on saxes. Bob Skiver, of Runssell-Tegeli-
maker lineage, switches to tenor, while Frank
Chace liews a New Orleans line and doubles
on  baritone. Stereo separation keeps the
rhythm from sounding bunched or chunky.
The recording was made last December at
Yellow Springs, Ohio, by Dave Jones. formerly
engineer for his Empirical label, and in-
dicates that the musiclans of the region still
have him ax a mentor.

Ken Davern: In The Gloryland
Elektra 201-X

Headed by the youthfml Ken Davern, u
fwenty-three-year-old disciple of the veteran

New Orleans clarinetist George Lewis, this
gathering comprises to all intents and pur-

poses a reunion of the Red Onion Jazz Band.
One of the few revivalist groups based in
Manhattan, it was led by Bob Thompsen who
resumes his sent as drommer, a post he fills
in addition to teaching psyehology at Colum-
bin University. Bassist Arnold Hyman fenches
school in Philadelphia, and trombonist Steve
Knight is another psychologist. Frank Laid-
Iaw plays cornet and Cari Lunsford, a gradu-
ate of Gene Mayl's band and the musical
“The Boy Friend,” Is on banjo.

Well-versed in the traditions of Streetx
0] The City, Just A Closey Walk With Thee,
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HIFITAPES and HII'IRI:_(,()RI)S

e Biw on THE -;ﬁ‘ﬂﬂﬂ'ﬂﬂ . ] ‘i_ . R R GERPCE YYst _L) | WH
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S| .PeE JAZX SOURDS OF ARTHUR LYmARY . T 3 O TOKYO

R90| A FAREIWELI. TO _SYEAM— R&08 BIG DIXIE —Harry Zimmerman's R607 LEIS OF JAZZ—Jaz2 from the R717 FLIGHT TO TOKYO —New, zany
Recorded especially for railroad and big band plays the biggest, wildest, Hawaiian Islands—That's a switch! Oriental sounds from the mighty Wurlit-
HIFI enthusiasts. Tells the story of the Dixie and Blues you've ever heard. Sen- Arthur Lyman does his interpretations zer 5 Manual Pipe Organ by the inimi-
Iasl‘lran_n to be pulled by a steam loco- sational sounding brass! of some Jazz standards and a few new table George Wright.

motive in the Los Angeles Division. ones —A fresh slant on Jazz —Fabulous

sound from Kaiser's aluminum Dome.

RB10 T TOWN —Sounds from that fa- R80& TABOO --The fabulous, exotic R716 GEORGE WRIGHT GOES SOUTH R408 ON THE ROCKS Feakures HIFI s
mous, somewhat notorious border town sounds of Arthur Lyman’s Hawaiian PACIFIC—A new slant on the score sensational find, the Surfers, This

—Tijuana. Authentic Mexican music, Village Group recorded in Henry J. from the famous Broadway musical. young virile group brings you songs of
complete with Guatamala Marimbas, Kaiser's aluminum dome, Honolulu. George Wright's 2 million selling popu- the Islands with a new sound.
Maracas, all varieties of Gords, etc.— larity scores another hit on the mighty

Sensational Sound! 5 manual Wurlitzer Pipe Organ.

and all the “Lows™

HIFIRECORDS and HIFITAPES recreate the original
playing, which is true high fidelity sound. You will thrill to
sparkling treble tones, rich, resonant bass and the spine-tingling
clash of percussion instruments in these masterpieces of sound
reproduction. All HIFI releases available on Stereo HIFITAPE
and most releases available on HIFI STEREO DISCS.

Available at record shops and HIFI
equipment dealers everywhere.

“The sound that named a company”

HIGH FIDELITY RECORDINGS, inc.

7803 Sunset Boulevard, Hollywood 46, California

AUDIO - .NOVEMBER, 1958 59

WWW atmernceriadioRietery com


www.americanradiohistory.com

and Precious Lord, they are io be commended
for the gincerity of thelr approach. More
frequent reunions should dispel a certain
gtlffness in the non-secular numbers. It is
the one jazz Item in Rlektra’s inltial stereo
release not available previously in monophonie
form. The engineering by Dnve Hancock
brings the sound into sharp focus and the
mastering ig credited to Rody Van Gelder.

Duke Ellington: Black, Brown and Belge
Columbia CS8015

Fifteen years have passed gince this compo-
altiou was hurriedly fniskred for a Carnegle
Hall concert, apd §t is still not completely
recorded. One consgolation in the delay is
that Mahalla Jackson consented at long last
to ging with a jazs orchestra. Another ig the
timing of its release to coinclde with the in-
troduction of the stereo disc. For 3t was
Dllington who ploneered many of the fea-
tares, now routine with big bands, besat heard
in stereo. H!s men developed the call-and-
answer of muted horng to a fine art, and the
tonal strength of Harry Carney’'s baritone
sax was added more thanm thirty years ago.
¥inmlly, It comes at e tlme when hls or-
ganization is vndergolng ome of its periodle
upgurges of creative activity which mny be
reflected in critical and popular acclajm a
year or 80 from DOW.

The first section, Work Song, begins to a
forebodlng heat on Sam Woodyard’s drums
before a vigorous etatement by ful orcheslra
expresses the curlosity of a people set down
in a strange lamd, explored by Harry Carney.
Shorty Baker and Quentin Jackson in their
golog. Oomeé Sunday is introduced |natro-
mentally, and then the twg themes are set
forth together by tbe stimulating horng of
Cnt Anderson and Britt Woodman agalnst
the entire voice of the band. Like the best
of Duke's work, hig writing for Mlsg Jackson
18 a new experlence in music. 8he sings with
religious intensity and deep ingight, humming
a tender final chorus.

In the main, her aceompaniment is piano,
bowed bass and BRay Nance's violiu, and the
gsadden shift from full band presents the
eugineers with a knotty problem. Columbla
seems to bring its “black box" into play to
golve it, and in stereo ber voice appears to
move forward from the left at the helght of
8 phrase to the center and recede onm the
right. Recorded in Hollywood, the monophonie
verslon 18 most snccessful, but sterec bolde
more interest and plays back well on a single
channel. A vioclin fnterlnde restates the
theme before Miss Jackson concludes by
singing the Twenty-ihird Psalm.

MONOPHONIC

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

Big Bill put bia lfe into hls eoogs, the
stmple everyday joys and irjals of existenmce,
and now he Ja gone. His death colncided
closely with the release of this collection,
dating from 21961. It was recorded when
his blues were losing favor in thls country,
though gaining respect in Rurope, and dis-
appeared finto the vaults. Unlike hiz two
volumes for Folkways which allow him the
leeway of an LP, these dozen tracks average
three minutes each apd are .representative of
most sides made during his thirty-odd years
of visiting studlos. He was a magter of the
art of tafloring his stories and bullding =
climax to fit thig time lmit. Or eight country-
styled nombers, his guoiter ls reinforced only
by a bass player or planist. In the compeany
of r palr of primitive saxophones, drums and
the strong blues pianist Bob Call, he slngs
Southbound Tratn, Leavin’ Day, You Ohanged,
and Tomorrow. Here hig style is about as
nrbaniged ag {t ever became.

Big Bl I8 quoted in the notes as de-
claring, “Maybe the blnes'il die someday.
But I'll have to dle firgt.” He would have 1e-
celved heartening resssurance of their vitality
from the first recorded appearance of 62-
year-old Jesse Fuller, folk artist extraordinary
now reelding in Oakland, California. A singer,
composer and twelve-string guitar player, he
i also somewhat of a one-mnn band, utilizing
instrnments of hls own davielng, He welded
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his set of foot cymbals, fitted his knzeo and
harmonfca to & narness, and invented the
fotdella, an Ingenlons substitnte for a
stringed bass. In addltion, he is likely to
hum 8 trombone solo, on I’m Going To Meet
My Loving Mother, ot vocalize a drum break,
on Tiger Rag, and his rbythmic¢ pulse I8 nn-
flagging on the difficult Pingerduster. Hie
treatment of traditional material s highly
original, but the stamp of authenticity is on
these and his own compositions. These 1ino-
clude a prison song, #9 Years, and Memphis
Boagie.

Althongh Jesse and Big Bill never niet,
Leadbelly once paid the former a vleit and
he is well equipped to sing their blues, When
producers of televislon jazez shows get around
to investigating tbe origing of thelr subject,
they can do no better than search oat Fuller
at his workaday tas)& of operatlng a Jjack-
hammer in the Bay .Area. Meanwhile, the
blues will Jive by courtesy of a few perceptive
record ¢ompanies.

The Banjo Kings, Vol. 2
. Good Time Jaxz L12029
Red Nichols: In Love With Red
' Capitol T999

The jaze of the 20's was not always raucous
and tried to avold the rezz-ma-tazz featured
ou some present-day commercinlized recre-
ationg of the era. Few are more aware of the
fact than the musicling who gravitated to
the relative gecurity of the Hollywood studlos.
Since 1951, a Los Angeles group known as
The Banjo Kings bhas demonstrated the
stertling possibilities of one of our few native
ingtruaments. Dick Roberts and fellow mon-
arch, Red Roundtrce, may yet save it from
becoming extinct. Six gelections are reclaimed
from a 10-inch LP, and elght items recorded
last year extend it to standard size. On these
lagt, Vite Mumolo adds the voice of his tenor
banfo end the pianist ia Btan Wrightsman,
with Country Washbourne or Ray Leather-
wood on bass, and Nick Fatool on drums.
Thefr expression of the sentiments of Sokool
Days, The Band Played On, and I Want a Girl
are skllled and pleasantly tuneful.

Almost as mocb an Amerlcan {nstitution as
the banjo, Red Nichols almg his lategt effort
at the popular market, perhaps jn prepara-
tion for the motion picture of bie life story,
and angments hie Flve Pennies with a chorus
and a dozen strings. He plays his signature,
Wail of the Winds, and John Secott Trotter's
theme for the George Gobel show. Joa Rueh-
ton’s bass saxophone enlivens Manhatian Ragp.
The arrpogements by Heinle Bean and Bobby
Hammack, who provides a framework for the
lender's trumpet on Bugler’s Lament, keep the
strings under control and tbe muale ia light
and made for dancing.

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

Bxcept for the absence of Rddlie Davis, the
second Baale albnm under his new recording
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alliance is almoet B sequel to the first. Ae
before, Neal Hefti furnishes tasty vignettes
to highlight a soloist or particular set of
{nstruments agelust the rich ensemble sound
of the band. Frank Wess draws & major ae-
gignment and his flute dances lightly through
Qute, Scoot, and Late Date, each a fetching
exercise ng 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 Bllly Mitchell and Frank Foster
ou Oount Down. Truompeter Snookie Young
tenderly explores the slow, balladic Pensive
M1sg, and crackling riff tunes spot Joe New-
man on Sloo Foot, and Thad Jones on Pony
Pail.

The Count restricta hls plano to his usonl
canny phrases and prefatory bits.- There ig,
in faet, considerably more Heft than Basle
in this collection. The band ls currently in an
orderly state of flax, gragdually changing its
style and widening its Bcope. It seems odd to
find Heft, who wrote his best arrangements
while simulnting the sparkling heads created
by early Basieltes, drawing it closer to Broad-
way and the more conventional swing settings.
He !s more likely to go back to the Jeepers
Creeperg figure of A Idttle Tempo, Pleass,
than the blmes. Where a resolute rhythmic
pulse once drove the band, §t i8 now np-
c¢hored to sleek, ¢arefully-played riff patternsa.
That they succeed so well is a tribute to
Heftl's ingenuity, Sonny Payne's exclting
drumming, and the briliant sectlon work.
Any of the earthy qualities which once dls-
tinguished the band comes from individual
goloists at this point. The recording Is clear
and embraces the gronp's dynamle force al-
most ag fully as its predecessor.

For those persons desiring to recall the
origing of the band in the Kansag City of the
1930°’s, Cupitol restores a dozen sides from
the period. Yoy McShann plays Moten Swing,
an@d Bus Moten presents It’s s0 Hard to Lauph
or 8mile, the lovely theme he wrote with his
brother, Julla Lee sings fonr numberg and
Joshva Johnson dellvers his haunting Days.
Also heard are Tommy Dounglass, Jessfe Price,
Crown Prince Waterford, and Charlotte Man-
field. The only track suffering overly from the
age of the recording is by Walter Brown,
accompanied on tenor Bax by Ben Webater.
John Cameron Swaysze, a reporter in the city
at the time, delves jnte his memories on the
lner and traces the careers of some of the
artists. A valuable album for HefH, or amy-
one else.

Andre Previn & His Pals: Gigi
Contemporary C3548

The fourth modern Jjezz reading of a
musical show by Andre Previn and coborts
differs from tts predecessors In that the
planist was lovolved with the Lerner and
Loewe score from Its inception. As musfcal
director of the film, he waa reaponsible for a
rumber of arrangements, adepted background
muzic, and conducted the studio orchestira.
Such familiarity, In this case, breeds a cer-
taip fosight and only the ballads remain close
to the original). G4gi i8 revenled in the dimly-
veile@ huea of a Marie Laurencln painting,
and 7 Remember It Well ig colored in the im-
presaionistic hues of the perlod.

Some 0f the best moments come from the
expansion of transjtory themes into saus-
tained compositions. A Toujours, a back-
ground plece, becomes an exhilirating vehicle
for bassist Red Mitchell Previn preemptsa
Aunt Alicla’s March for himself, jmprovis-
ing thirteen challenging blaes chormees o
make it a highpolnt of the session. His classi-
cnl trasoing enables him to play the sweeteat
dissonances tbig slde of Stravinsky. Shelly
Manne's brushwork moves The Parisigng to
A Basle rhythm, and Thank Heaven for Little
@irls 18 awong lightly. Like the other ghows
in this serfes, the trio's treatment is needed
to renlize the possibllities of the score and
the superb recording makes the experience
a pleasure.

Chico Hamilten:
Gambrell

A youthful San

Introducing Freddie
World Pacific PJ1242

Francisco planist, bHnd
because of an auto accldent four years ago,
enjoys & debnt on records as & protege of
Chico Hamilton aud proves a shelterlng wing
will not be needed much longer. On hearing
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ST
"BIG" {®
SOUND! §

The “combo” takes off! Just a “small” group of musicians, but
they’ve got the “big” sound. Jazz provides performers with a
gratifying means of self-expression, allows creative talent free-
dom to range the gamut of emotions. Designers of amplifiers
for music reproduction, loo, express their talents in meeting
the challenge of compactness and power demanded by today’s
devotees of high fidelity. RCA’s development of the 6973 gives
the design engineer the “vehicle” for modern design.

A 9-pin miniature, RCA-6973 offers a combination of features
well suited to compact quantity-produced power amplifiers. It
is capable of delivering up to 20 watts of power output in
push-pull class AB, service with total harmonic distortion of

® Electron Tube Division

RADIO CORPORATION OF AMERICA

RCA-6973...miniature beam-power tube makes practical
the design of compact, low cost, high-fidelity audio amplifiers.

only 1.59. Double-base-pin connections for the grids more
effectively conduct heat and keep the grids “cool” in operation.
This minimizes grid emission, permits the use of high values
of grid circuit resistance, and enables practicable economies
by reducing grid-driving power requirements. High power
sensitivity, stability, dependability, and low heater power, too,
make RCA-6973 the designer’s “choice” for high-fidelity ampli-
fier designs in the modern trend to “small” size—"“big” sound!

Your RCA Field Representative has complete information.
Call him today. For Technical data, write RCA Commercial
Engineering, Section K-91-DE, Harrison, N. J.

RCA FIELD OFFICES
EAST: 744 Broad Street

Neowork 2, N. J. + HUmboldt 5-3900
MIDWEST: Suite 1154, Mcrchandise Mart Ploxs
Harrison, N. J. Chicago 54, 111, « WHitehall 4-2900
g N s
WEST: &355E. Woshington Blvd.

Los Angeles 22, Calif. » RAymond 3-8341
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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 showease for a fresh and im-
aginative talent. His rhythmie skill and
subtle tonal coloration help put new linery
on Lullaby of the Leaves, These Foolish
Things, and You're the Cream In My Coffee.

Gambrell omits needless filigree and is best
in his blues originals. He confesses to an

admiration for other pianists from Albert
Ammons to Oscar Peterson, but any overt
influences seem thovoughly absorbed and

channeled {nto a resourceful voice of his own.
He belleves in nsing both bandsg to full effect
and the pinno gound is recorded in excellent
balance. Basgsist Boen Thuacker, fsomewhat of a
find in his own right, contribures Devil's
Demise.

Jonah Jones: Jumpin’ With Jonah

Capitol T1039
The Fabulous Sidney Bechet
Blue Note BLP1207

This is the third release in a serjes which
placed Jonah Jones’ name on the bestseller
lists in  competition with sundry poepular
artlsts. There it is lkely to remain, as a
large portion of the general public recognizes
in the muted tones of his trumpet an irv-
resistible invitation to revisit a familiar tune,
Shaped by an assortment of geven mutes, n
multitude of shadings pour from his horn
and mnke his style more vocal than that of
most singers now in the limelight. Hix varia-
atlons never stray far fromw the melodie line
and are charged with a joyvous emotion, The
curious shuflle rhythm he likes to use on most
numbers is lightened considerably this time
by Hank Jones, his guest planist. The quali-
tieg of a youthful Louis Armstrong charac-
terize his singing on Baly, Won't You Please
Come Home, It's A (tood Day, and A Kisz To
Build 4 Dream Ox.

Some members of his new audience 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
soprapo sax, In this restoration of a 1953
recording, Jones plays Rose of The Rio
Grande, Sweet Geurgia Brown, AN of Me, and
Ding-Dony Daddy. Sidney DeParis, nnother
mugter of the mute, repluces him on fhe re-
verse side and Jimmy Archey is trombonist
on both.

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

Rather than wmood jazz, an unfortunate
term which might be implied by the odd in-
strumentations, these albums are more prop-
erly categorized as jazz to fit a2 moed. Bven
though he sublimates hig baritons sax to
underline the harmonica, the presence of
Pepper Adams hardly suggests a setting for
casunl listening. Together, their xprightly
interplay demands a period of undivided ar-
tention and you will save (his record Yor
just those moments.

Best known as guitarist in the George
Shenring Quintet, Theilmans plays that in-
strument on Imagination, 18th Century Ball-
ropom, and doubles on Sowl Station, n func-
tional blues original, On harmonica, he ranges
through trumpet styles Yrom Strwdting with
Some Barbecue to Don't Blame Me, The un-
usiial blend fails to faze the rhythin section
of Wilbur Ware, Kenny Drew, and Art Tay-
lor, or the engineer, Jack Higgina.

Dorothy Ashby, n young harpist from
Wayne University. has led her own trio dor-
ing the past three years. In her record debut,
ghe is aidell imm urahly by Frank Wess,
whose multiple skills grace the Basie band.
Hig flute adds spice to Dancing in the Dark,
Charmaine, and There's @ Small Hotel. He
might have advised her that interpolated
quotes, however attractive in a elub, wear
thin after repeated hearings. But more ex-
perienced artists forget this, and the harpist
supplies two rewarding blues, using a singular
guitar-like eiffect. Herman Wright, her regu-
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Inr bassist, and Art Tayloer complete the
quartet, al
Buddy Collette, apparently not satisfled

with a single flutist as teammate, gssembles a
quartet of Bud Shank, Paul Horn and Harry
Klee, plus rhythm, to play a variety of flutes
and a piceolo or two. They work out on a
number of originalz, Pete Rugoln’s Machito,
and two improvizations done on the gpur of
the mament. It will take you conxiderably
longer to sort out the soloists.

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

Two tributes to jnzz personalities are signi-
tted on these wms, the one openly stafed,
and rhe other implicit in the light tread of
the new James prganization. It declares an
allegianes to the prineiples of pulsing rhythm
and warm ensemble attaek lafid down by
Count Baxie. 'be bravora James trumpet
style is subdued into lean, muted solos that
prepare thoughtfully for vivile flights by
Willie 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 Holman and Neal Hefti, Drum-
mer Jackie Mills and goltarist Dennls Budi-
mir give a firm thrust to the tempos, guiding
them away from the stolidity which hardens
the arteries of so many bands, 'Thix one
swings all the way,

Terry Gibbs aod Pete Jolly unfte to express
a few personal ideas on ten themes familiar
to all Ellington fans. In addition te vibra-
harp and xylophone, Gibbs plays marimba
for the first time on yecords, The deeper
sound of its rich, wood tone Dends nicely
wirth Jolly's aceordion and offers a jpleasant
to his fleet vibes. With b st Leroy
r feeding the soloists, they move with
@ compaer  assurance that comes from @
thorough knowledge of their <ubject and aach
other. Gary Fropmuer, on drums, completes
the quartet.

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

A college audience seenis o put periorm-
ers at ease and some of (he mosi suecessil
on-the-xpot  recordings  come  {rom  cpmpus
auditorivms, The Four Freshmen are in their
element on stage at Compton Junior College
and, enjoy a relaxed onting in the company
of the mbled students of the Calilornia

institntion. A pair of microphones set up for
stereo s the only confining foree in evidence.

As several of their previoux hitg are renewed
during the concert, it is likely to appear in
dug course with gn added dimension in sound.
The fine peousties of the hall conrribute jm-
measurably fo the trumpet solos of Ken
Albers and the lofty trombone pussiages of
Dol Flanigan. On Sweet Lorvraine. the comic
vocal by Ross Barbour seems more diminutive
than ever, and Don Barbour dramatizes the
theme of Ol Folkx, By the time the fourteen
numbers are conclmled, the quarie'’'s jopn-
larity amongz those youngsters whu have oul-
grown rock and roll is readily understand-
able,

A invited nightelub gathering can be one
of the worst trinls an artist is axked to faece
and Sarah Vanghan's skill in contending with
this handicap, among others, adids spice to
her apoearance at Chicago's London ouse.
Thad Jones, Weniell Culley, Henry Coker and
Prank We from the Basie bond Join her
tegialar trio on a set whic 18 with Like
Nomenne In Locve, Tollowed hy o premonitory
Detour Ahead. Before she is through, the singer
reauires her wide experience anid knowledge of
style to ealm ker listeners, employing all her
wiles on Speak Low. A good den] of her cus-
tamary polish r1ubs off in the proc 1 be
replaced in these parts by an increased re-
spect for her taleat as a perfovmer. and (he
andienee i not llkely to forget her seunii-
ments on the closing Thanks For The Memo
Listed on the lin is the microphone place-
ment, used Dby Maleolm  Chishohn  of  the
Universal Recording Coiporation, and a stereo
version ix fortheoming,
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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

Qince the quest for eéxotic sounds turned
record companies toward Hawaii, the variery
of musical groups on the island are heing
bronght into closer focus. These three conflict
only in their point of origin and use of native
instruments. Az many purchasers of lhis
“raboo’ album know, Arthur Lyman loves
to seize upon an unlikely theme to bring
under the spell of his ralentad gquarter. Aware
of the devices of modern juzz and both East-
ern and Western musie. he mixes them dis-
creefly on such disparage numbers as Schu-
bert's Serenade, La Patoma, Maloguena, i
Colonel Bogey's Maveh, Joining the group this
time are Japanese voealist Ethel Azamu,
pignist Paul Conrad and Chew Foon Chang,
a septhagenarian artisan on butterfly or moon
harp and bamboo flute. Buc there is no lnek
of native sounds on the ritle song, and David
Kupele's South Pacific Moonlight employs

coneh shelis and ocean surf. As before, rhe
perfect
Dome

Aluminnm
exceptional re-

acoustics of the Kaiser
contribute to a traly

* Fdwards stays close to the ixlunds
in a compilation of ancient chants and the
more recent Beauty Hula, Thoughtz of Love,
and Chant of the Islands, The sixteen piece
Hawnii Is Orchestra, supplemented by a
fiost of singers and chanters, features shark-
skin  drmms, gourds, lava rock castanets,
conchez, moon harp and gongs. Besides au-
thentic tributes to Pele, the Fire Goddess.
there are Canoce Sony, Tape Dance, and The
ol Church, Made in the Princess Kaiulani
Meeting IMouse, on the beach of Waikiki, the
recording benetfits from the large hall and
the miking is just right for the size of the
Lroug,

Alfred Apaka, who strayed from the islands
(o beeome an olil hund at entertaining In
hotels and supper clubs, sings a dozen num-
bers in the romantie style so popular in
e surroundings. There is greater cm-
; on steel guitars and ukuleles jn his
a cemaents anil a chorus Blls out the back-
srounis,

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

The tight little hand of virtuosxos gathered
about Johnny Puleo devates a second albar
to the cauxe of the lowly month organ. In ele-
vating it to o ri statu they are shep-
lierded by an energerie leader who combines
ihe high homor of a pixy and a complete mas-
tery of his instroment. He views a tune with
the practiced eye of isoned variety artist
and packs hisx nts full of the sur-
prises at the command of a voieran showman,
The compositions of Strauss, Sousa, Mous-
sonrgsky, and Donecetie are all grist for his
mill and Sabre Danec played to the hilt.
sSpanish rhythms are introduced on Jespana
Cani, followed by the eolorful Granada, \When
not toving with the textures of a large or-
chestra, the ensemible enlivens several popm-
Inr tunes. If you harbor no partiality for har-
monieas, it may well be that you never heard
them played like this.

Swiss Mountain Music  Capitol T10161

A congervation program for the massiv
alphorn, xaid to be rapidly becoming extinet
in its native Alps, should excite the faney of
some exponentinl horn designer. Its construc-
tion enables it to flont a elean, pure tone
across monntain topr and over the bells of
gruzing tle. It introduees @ varjed assort-
ment of sx country dance music, gathered
from severa] different Cantons and inter-
spersecd with the enthysiastic eries of strong-
Innged yodellers, Their habit of adding 2
rhythmic pnlse by swighing large silver coins
about in an carthenware haxin lends another
mnusunl sound. The musle is lively, tull of
traditional zood humor and relatively un-
spoiled by the inroads of present~day com-
munication channels, It is claimed that the
alphorn was tracked to its lair with modern
sound equipment for the first time and it
performs nohly.
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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 stereo
electronic center with the new Harman-Kardon Nocturne,
Model AX20. To convert your present system— component or
console —to stereo, simply plug the AX20 into your present
amplifier* This one connection does it all.

With the AX20 there’s no shuttling back and forth between
two different instruments (you can even tuck your present
amplifier out of sight) ; no adapter hox to complicate matters.
This one unit — the AX20 — controls the power to hoth 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 sterco system—add an appropriste second spesker and stereo
cartridge or tape deck — or both.
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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 Ya-volt output at low impedance.

The Nocturne, Model AX20 (less enclosure) $99.95
Model AC20 enclosure (optional) $8.95

Prices 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, Westbury, 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
monaural 20 watt amplifiers. The HK20 price, with cage, $59.95.

1 -1dssr-1s M kardon
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NEW PRODUCTS

e Altec Lansing PM Trnner. High sensitiv-
ity, excellent stability 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. Frequency response is 20 to 20,-
000 eps +2.0 db, and distortion is less
than 2.0 per cent at 100 per cent modu-

lation and at 1.0 volt output. Sguelch
qmeun;, iz 20 db. Maximum sensitivity is
1.5 microvolts, The tuner is equipped with
an output for multiplex stereo and is cer-
tiied as meeting FCC radiation require-
ments. ¥Full Lerﬁmmx) gpecifications may
be obtained by writing Altec Lansing Cor-

poration, 1515 'S, Manchester Ave., Ana-
heim, Calif. M-1
® Atlas Cone-Projector Speaker. Engi-

neeved especially for use in a wide varjety
of applications snch as extension pe’xherﬁ
for juke boxes, industrial music systems,
and outdoor installations of all types, the
Model W-6 is an ideal cho wheare good
musical reproduction is desired but where

the ultimate wide lwquenc\' range is
not necessary. Power rating is 15 watts,
frequency range is 140 to 8‘)00 cps, and
dispersion is approximately 120 degre
Dimensions are 15w x 127d. The W-8§ is
finished in beige baked enamel, with a con-
trasting light brown plastic rim deadener
to minimize the effects of horn resonance.
Atlas Sound Corporation, 1451 39th St..
Brooklyn 18, N.Y. ™M-2

in

¢ Grommes Stereo Preamplifier. Designed
to operate with two high-quality power
amplifiers, the Grommes 208 unifiezr and
controls the separate components of a
stereophonic hi-fi system. Circuitry con-

sists of two independent channels for each

of the five inputs with
turnover, roll-off, volume, bass and treble
controls. A function switeh is included to
enable channel A or B to be used as a
monophonic¢ preamp driving both power
amplifiers when no stereo program source
is available. Variable equalization is af-
forded on both channels for stereo records,

ganged =selector,
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Feedback circuits are wused throughout
for optimum frequency response and low
digtortion. Self-powered with d.c. on all
filaments, the 208 ijg ideally suited for
operation direct from tape heads. Beauti-
fully styvled in charcoal gray and brass,
it is adapted for either rLl)le top or cabi~
net installation. For complete specifica-
tions, write Grommes Divigion of Pre-
ision Electronics, Inec., 9101 King St.,
Franklin Park, Il -3

® Forrograph Stereso Recorder. Introduced
originally as a professional instrument,
tho new Ilerrograph Stereo S8 is now avail-
able for home use, It affords both stereo
record and playback, as well as half-track
monophonic operation when desired. Dual
operating speeds are 7.5 and 15 ips, Three
motors imclude a hysteresis synchronous
unit for capstan drive and two shaded-pole

types to handle rewind and fast forward.
Frequency responsge is 40-15,000 cps + 2.0
db and wow and flutter are below 0.2 ner
c¢ent, A switehed VU meter is used for
monitoring both channels. Matched record-
ing and plA\’lmcl\ amplifiers are built to
professional standards, For additional in-

formation contact the Ercona Corp. (Elec-
tronies Div.), 16 W. 46th St.,, New York
a6, N. sole U.S. agenis for the British
I“enonmph Co,, Ltd,, manufacturers of the
Stereo 88 M-4
o Grlaser-Steers Stereo Changerxr. 3JNany
unique features are incorporated in the
new DModel Seventy-Seven Stereo record
changer. An ingenious quick-change car-

tridge holder permits instant changeover
from a stereo to a monophonic cartridge
with just the turn of a knob. A sterco-
monophonic switeh on the changer deck
provides full stereo in one position, while
in the other it directs sound from a mono-

phonic record to both speakers of the
stereo stem. A dual-channel muting
switch silences output ay all times except
during the actual playing of a record. A
new service receptacle bhelow the changer
deck permits automatic amplifier shut-off
after the last record has been played.
Rumble has been reduced with an im-
proved 4-pole hum-shiglded motor, with
dynaniically balanced rotor. Wow and
flutter are negligible. Retained in the new
stereo model arve features which charac-
terized the original Glaser-Steers mono-
phonic model as an outstanding changer.

For -Addlll()l‘t&" information, write to
Glaser -'}teel' s Corporation, 20 Main St..
Belleville, N. J. -
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e Tape Accessories Kit. Both operation
and maintenance of home tape recorders
will be facilitated with the items included
in this kit. \Imkelud by Robins Indus-
tries Corp., 36-2 Flushing 54,

Prince St,

N. ¥, the TK4-STD kit contains a "Gib-
son Girl" standard tape splicer, tape
threader, head cleaner, tape c¢leaning and
lubricating cloth, tape eclips, reel labels,
and 24-page booklet on tape editing and
splicing. It may be purchased from deal-
ers in tape and tape recorders. M-6

® Garrard Convergion Eit. All recent Gar-
ard record players may now be cumw-ned
within minutes 1o stereo wiring, using
the new slereo conversion Kit H‘Ct,l‘t(h‘
announced by Garrard Sales Corporation,
Port Washington, Y. Although all new
Garrard changer and 1)]'1\'01\ are now
fully-wired for stereo, this kit will enable
current users of Garrard models RC-88,

RC-08, RC-121, RC-121/11, and T-mk-II
to simply dnd quickly convert their units.
The kit consists of a new female connec-
tor wired with two leads for the tone
arm, a cemplete audio cable with plug for
the second amplifier, a new sterec shell
for mounting the cartridge, hardware,
and a step-by-step do-it-yourself instruce-
tion sheet, illustrated and diagrammed.
The kit has been designed so that no
soldering is necessary, only a small screw-
driver being nceded for installation. M-7

sial @i ne

® Madison Fielding Multiplex Converter.
Manutactured under license from COrosby
Laboratories, the MX-100 multiplex
verter will permit the home audience te
receive stereophonic FM broadeasts from
gtations utilizing the Crosby system of

AUDIO e NOVEMBER, 1958
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It is clear from the subseripts on B 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,=o,/27. 1f these general
formulas are restricted by requiring
R,=aR,,R,=aR,, C,=al, and C;=uC,.
Eqs. (18) and (19) may be written in
the form

4 1 _
ye+<2rz+¥)y-1.—.o (20)

Here
y*=w,R,C, (21)
for the low-pass filter, and
1
Y — 30
o,R.C, 2

for the high-pass filter. The solution of
Eq. (20) germane to this discussion is

s 12, @ &t
' \}ﬁ @ 14"1(1”{-%‘ T

2 y
(1 £y ._’_)
a  2u”

=10, Bgs. (21) and (23) yield
1

Cr=—— %
Y045 [LR, o
Similarly, if =20,
1
Ci=—-—— 25
"TU0AT LR, fif
Clearly, the formula
ot
et =
YIRS (#6)

appearing in the design data suromary
for the two-section low-pass filter, Fig.
2, is the limiting form of formulas like
Egs. (24) and (25). In other words, the
larger the multiplier & the more accu-
rate Bq. (26) beecomes.

It a=10, Fgs. (22) and (23) yield

GJ=TT‘1"_ (27)
3.77 f Ry
If a=20,
1
Os=sr 7" TR, (28)

The limiting form of formulas like Egs.
(27) and (28) is

O 2,
7 4.06 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-seetion RC low- and
high-pass filters shown in Fig. 1, let

R,=aR, =R, }

Ci=aC,=0¢*C, (90)
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new AMPEX
RECORDS STEREO

and plays both 2-track and 4-track tapes

©

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.

yreemennaean MAIL COUPON TODAY FOR COMPLETE SPECIFICATIONS AND DETAILS ---=----------

AMPEX AUDIO, INC.
1060-L KIFER ROAD » SUNNYVALE, CALIFORNIA

_AMPE x. Please mail me full information on the
UNIVERSAL "A'" (900 series):
S THEREO |

SIGNATURE OF PERFECTION IN SOUND [j Address
City. Zone___State

WWW akkerieanRiadiahistaory com
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and

INTEGRITY i } (31)

C,=al,=a%C,
Then if

evidenced by the finest T (32)
J for the low-pass filter, and
woofers and tweeters available | ™ ™

LA 1
yrt=———
y o, R,C,
for the high-pass filter, it ¢an be demon-
strated that y satisfies the following
equation :

(33)

. - —Jy—-1=0 (34)
a*  at at
i For each value of the multiplier a
(which is a pure numerie) there is one
positive root p which always satisfies
0 <y<0.26. Equation (34) may be
solved graphieally or by the use of the
The Speakers with method of Horner, or Newton. Possibly

the Red Cone the simplest procedure is to gness the
value of y for a specified value of aq,
Strom berg —carlson and verify the aceurzey of the guess by

substituting the values back in Eq. (34).

»” C A desk ealeulating machine is useful in

R’W-490 15” Soft S kiver carrying out this work. To insure an

“intelligent guess,” the writer has pre-

WOOfeI‘ pared a plot of y as a function of .
This graph is shown in Fig. 4.

Performance exceeds those of any other woofer made. The The following procedure is sugzested
cone, constructed of specially selected high mass mate- for completely determining the exaet
rials, makes it optimum for maximum air movement. The civenit values for a three-section RC
spider and soft skiver edge, especially designed for this erossover network :

speaker, give moximum 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 Iiq. (34), be-
ginning with the y vs. ¢ plot given in

ing. The high strength magnet, special pole piece design
and 3” veice 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). Avbitrarily select the values of
a flat response o 16 cps and below. Write us for detailed R, and R,, keeping in mind “rule” (e),
specifications. $99.95 (Audiophile Net) set forth at the beginning of this paper.

RW-489 SOFT SKIVER WOOFER: An Ity fine
low frequency transducer, with cone of «tiff, high-
mass materiols. Properly mounted in our ‘‘Acousti-
col Labyrinth™'® quarfer wave length duct enclosure,
it praduces a flat response to 18 cps, with minimum
distortion and excellent transienl response. $49.95
(Audiophile Net)

=
=2

=0.2599

8.
w0
=)
=
Z.
e
b
o'
@)
=
-
Z.
w
|

RT-477 INDUCTION TWEETER: A patented, exciu-
sive Stromberg-Corlson design, this Iweeler employs
an induction field lo transmit signol sirength lo the
cone. This removes the weight of the wires and much
of the weight of the voice coil, resulting in an ex-
tremely light, eosy-to-move cone &lement. The in-
duction principle makes flot reproduction of the
full frequency range possible for the first fime.
Dispersion angle: 140°. Flat in resoonse up te and
over 20,000 cycies. Power handling capacity: 50
watts. $49.95 (Audiophile Net).

—e—
o=

L};.
f

=

/
/

RT-476 2'," TWEETER: A cone twester with fine
performance choracleristics. It hos an effective fre-
quency range up to 18,000 cps with minimum dis-
torlion. The cone design gives on unutually wide
ongle of dispersion and very distortion-free per-
formance. $9.95 [Audiophile Net).

i ] GRAPHICAL ]

SOLUTION —T
A OF THE L]
4 EQUATION

: y r 1 8.2
“There is nothing finer than a Stromberg-Carlson /! yi+e Sl o

8.0, 4 1 %
STROMBERG-CARLSON = RSy 1D
A DIVISION OF GENERAL DYNAMICS CORPORATION L1
.05 0.1 0.5 02 025
1418C N. Goodman Street s Rochester 3, N.Y.

y
Elecironic and communication preduets for home, in-
dustry ond 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 eross-over frequency
[o=w,/2

(5). Determine the value of €, from
Eq. (32) and C, from Eq. (33).

(6). Complete the filter design, using
Eqs. (30) and (31).

Discussion and Conclusions

In Part T an approximate solution of
the RC high-impedance crossover net-
work problem was presented. If the
multiplier « is equal to or greater than
10, the formulas for the cirenit valnes
based on the simple minded approach to
RC filter theory will be acenrate enongh
for most purposes. Part IT was written
for the perfectionist. The only assump-
tion made in the derivation of the
formulas for the circuit parameters is
that an infinite resistance terminates
each filter, i.e., that the input circuits of
the bass and treble amplifiers do not load
their respective filters, This condition is
approximated in practice if a cathode
follower is interposed between a filter
and the associated amplifier. (Refer to
Figure 2 in reference 2.)

It 18 not necessary for the parameter
a to exceed nnity when designing a filter
in aecordance with the formulation of
Part IT, provided the load presented to
the cathode follower driving the filters
is not excessive.

Clearly, there are an infinite number
of two- or three-section crossover net-
works that may be built for a given
erossover frequeney. There is no require-
ment that resistors of the same value be
employed in the low and high-pass see-
tions in *comparable” positions. Re-
sistors of %5 percent tolerance are
readily available. Capacitors, except the
more expensive ones, are =20 percent
tolerance. I'ilter components must be se-
leeted with care, and even so it will
usually be necessary to pad each filter
element to obtain the correct atterma-
tion at the erossover frequency seleeted.

The question may arise as to whether
to employ a two- or three-section divid-
ing network in a given dunal-channel
amphfier system. The attenuation of a
three-section high-pass filter at say an
octave below the eross-over frequency is
greater than that of a two-section filter
at the same frequency. The low-fre-
queney power handling capability of the
treble driver may require one to seleet
a three-section filter. A two-section high-
pass filter should afford sufficient pro-
teetion for the tweeter if a treble ampli-
fier of sufficiently low power output
potential is employed.?
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INTEGRITY

evidenced by |a tuner

incorporating t{he 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 us for specifications. $159.95 [Audiophile Net)

“There is nothing finer than a Stromberg-Carlson”

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1418C N. Goodman Street « Rochester 3, N.Y.

Elactronic and communication products for home, in- & GD
dustry ond delense; including High Fidelity Consolas; E@; : 5
School, Sound, Intercom und Public Address Systems. ¥ =
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LETTERS

(from page 6)

is based on measurements on twelve differ-
ent types of I'M tuners feeding a sub-
carrier receiver, and three different makes
of background musie receivers. By the com-
patible sum-and-difference technique, this
12-db differeuce 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 subecarrier channel
and the full stereo effeet is obtained on the
complete rapge from 30 to 15,000 cps.

Now let us analyze the gffect of adding
another subearricr to thi® optimized sys-
tem.2 There are tour effects which must be
considered. They are:

1. Power loss due to division of the
modulation percentage between the
two subearriers and the main channel.

2. Power losz due to limitation of the
subearrier frequeney speetrum to
thereby limit the frequency deviation
on the stereo subearrier.

3. Inerease in the possibility of c¢ross
modulation between ehannels from the
extremely simple single subearrier
situation where crozs modulation is
not a factor, to a situation where
there may be six possible eases 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
andio band.

The power losz 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 ¢han-
nel and subearrier channels must be divided
so that the total is not more than 100
per cent. The optimized standards that 1
have proposed apply a 50 per eent modula-
tion to the subearrier and 50 per cent to
the main chapnel so that the total becomes
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
eent modulation on the sum total of the
two subearriers. This is the value which is
now authorized by the Subsidiary Commnu-
nications Authorizations. The danger would
be brought about by the possibility of the
foreign channel cross-modulating into
either the stereo subearrier channel or the
main channel and thereby damaging ecither
the monophonic or stereo transmission.

With a total possible modulation of 30
per cent applied to the two subearriers,
cach one ¢ould only be modulated 15 per
cent. Thus by this division of power among
channels, the pereentage of modulation on
the stereo subearrier channel has been re-
dueed 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 frequeney spectrum shows
up as a lowering of the frequency devia-
tion on the stereo subecarrier. There have

2 We did not propose thuat stations must
use both stereo and background subcarriers
—only that that they could if they wished,
cven 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 o pursue. Ep.
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been many claims and proposals that full
15-ke fidelity could be obtained on the see-
ond subearrier. As I see it, these claims
have overlooked the filter requirements
which would ensue if an attempt were made
to erowd in 15-ke audio fidelity. The filter
to reject the background music should re-
jeet it to the extent of at least 60 db in
the listener’s receiver. Such a filter with
such sharp eutoff requirements becomes
complicated and expensive. 1t would be
more practical to allow for an audio fidelity
of about 7.5 ke on the second subearrier
and a frequeney 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 dh. This is a power
loss of 71 to 1 in power. In other words, if
the I'M transmitting stations wanted to
cover 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
systent. 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 serviee area reduced to 48 per cent.
If the two-subearrier-channel broadeaster
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 serviee range wonld be reduced to 63
per cent and the service aren 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 ’'CC charts in their Standards of Good
ingineering Practice.

The increase in the possibility of c¢ross
modulation, bronght about by the two-sub-
carrier system is an extremely dangerous
situation beeause FM multiplex eross mod-
ulation is dependent on the characteristics
of the receiver as well as the transmitter,
The transmitter may be made perfect so
that there is no eross modulation, but the
cross modnlation may be introduced by a
maladjusted 'M tuner. With a foreign fm)-
gram to contend with, as distinguished from
the same program in the single-subearrier
(,:hxmuel system, the cross modulation jumps
from a negligible sitnation to one thich
has the possibility of damaging the mono-
phonic transmission and a larger possi-
bility of damaging the stereo transmission.
In the ease of background musie operation,
speeial receivers ean be employed which are
adjusted by trained technieians. In the
sterco situation no sneh control is possible,
The expevience of the background musie
operators, who have been plagued by eross
modulation problems, would indicate that
before such o 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 ou the subearrier
channel is somewhat ameliorated by the
compatible-sum-and-difference  technigue.
Under these circumstances, assnming an
audio fidelity of 7.5 ke on the stereo-sub-
ecarrier channel, since each loudspeaker ve-
ceives half its energy from the main chan-
nel and half from the subearrier in the
compatible system, full 15-ke response is
obtained on both loudspeakers. The upper
half of the responge is somewhat lowerad
fo the extent of 6 db, which may he cor-
rected by tone control, and is a non-stereo
transmission. However that type of trans-
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niigsion is, of course, superior to no trans-
mission at all in the region above 7.5 ke.

It has been argued that transmission of
frequeneies up in the higher frequency
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 reeall such an
article in one of the early issues of AUplo
In a Bell Telephone Laboratories book,
Speech anid Hearing in Communication hy
Harvey Fletcher, it is pointed out on page
2925 that the amplitude effect of the stereo
response is strongest in the frequency range
of 5 to 15 ke. Thus when the amplitude
effeet is considered, the complele-range of
frequencies hecomes important. To bottle-
neck the future of any system which cur-
tailg the range of freguencies, is again to
stifle progress. On the other hand, where
conditions are such that it would 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 is superior
to no sterco at all.

In concluding, I would like to point out
that F'M broadeasting is now in a period of
renaissance. In the past two or three years,
the high-fidelity music lovers have show
such an interest in FM broadeasting that
the mumber of I"M stations on the air is
inereasing at a rapid rate where at one
time it was declining. Allocations are now
saturated in several of the large areas, and
where channels are available several appli-
cants are applying. Programming praetices
are changing in that, instead of merely
connecting the I'M station to the AM chan-
nel, many stations are now separately pro-
gramming their AM and I*M stations.
Sponsors are realizing the vilue of the P
broadeast, and are turning towards FM.
Now, with the terrific acceptance of sterco
by the publie, ag 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
ag a superior broadeasting medinm. It is
my feeling that, if both the optimized wide-
band single channel system, and the two-
channel sabearrier system are allowed, the
broadeasters on the two-chanuel system
may come to a time where they will volun-
tarily wish to improve their stereo trans-
mission and incerease their coverage, and
will diseard the background music business
as being no longer required in view of the
inereased possibilities of true broadeasting
brought about by the desire of the people
for good musie and stereo.

Murray G. Crospy,
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 sstablished businesses. We
don’t know all the answers, but it is prob-
able that the FCC will find out most of
them and cvaluate engineering data to-
gether with the business aspects of the pro-
posal before making a final decision. We
often wonder how pudblic “interest, conyen-
ienee, and necessily” is served by many of
the AM stations with their present pro-
gramming and the evtremely low ratio of
program to commercials. Ep.
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AUDIO ETC.

(from page 12)

hall effect seems to come from the same
narrow central bnlge 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 eenter 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
mugical listening in most cases. It com-
presses the sonie picture, squeezes it into a
too-narrow apparent source arca—if not a
point gource, then a blob source.

A stereo recording from the same two
speakers, you see, adds very clear side-
elements fo the center—sometimes too elear,
ag we know. With definite rightish and
leftish stereo sounds, in or behind each of
the speakers, the total sound-spread is very
mueh widened and deepened, for the typical
stereo effect. But for mono sound there is
no side-sense whatever. Therefore—the
sound is only a hlob in the center.

So I find that to use just one speaker,
directed or off to the side at an angle, for
maximnm width of reflection, gives a more
natural and more musieal feeling to mono-
phonie reproduction than the mono sound
from two speakerg, in stereco formatjon. 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 mueh as you might
think, beeause the central-blob mono image
persists even when the two speaker beams
are cach dispersed by reflection. Where-
ever they mix, the ear jnstantly centers the
apparent source between them. Thus the
image in this dual reflected reproduction is
still too mueh compressed into that center
position, two speakers or no. With one
speaker, the effect is quite different—there
is no centering, if the reflections are varied
enough,

Still, it’s worth a try, this reflecting of
both stereo speakers for mono sound situa-
tions. Given enough irregularity of reflec-
tion you miay achieve a respectably wide
apparent sound souree, though it isn’t likely
to be as wide as the speaker spacing itself,
even at best.

(I ean hear somebody shouting—swhy not
throw the two speakers deliberately out of
phase; then the sound will jump out to the
end positions for plenty of width. True,
Lut ount-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 yonr 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 withount it,
by test. 'm 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 specific 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
Jaboratories proudly introduce the
new Model 299 40 watt stereophonic
amplifier and control 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 delails of this new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

314 61713 4

/
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1 40 wath 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 differenl speakers may be matched. 3 Provision
for connecling both 3 stereo phono cartridge and stereo

WWW_ ammerieankiadiahictary com

tape heads. 4 Phase reverse swilch (o compensate for
improperly phased tape dings or loudspeakers.
§ Special balancing tircuit for quick and accurate volume
balancing of both ch ls. 6 Separate record scralch
and rumble fiters. 7 Unique visual signal light control
panel, Instantly indicates mode of operation. 8 Can be
used as an electronic crossover (bi-amplifier). 3§ Special
compensalion for direct connection of lape playback heads
without external preamp. 10 Special switching lets you
use your stereo pickup on monaural 1ecords. 11 You
can play a2 monaural source such as an FM tuner through
both channels simullaneously effectively doubling power.
12 Loudness compensation. 13 Slereo tape recorder
output. 14 D.C. filament supply for preamp lo virtually
eliminate hum (80 db below full power output). 15 Dis-
tortion (first order difference tone) less than 0.3%.

3izein accessory walnut case:

¥ 15%w x Sh x 12bgd. Price
L | $199.95. (West of Rockics
8204.95)

Write for complete technical
specifications and
new catalog A-11.

. H. SCOTT, INC.
111 POWOERMILL RD., MAYNARD, MASS,
EXPONY: YCLESCO INTERNATIONAL CORP,
36 w. 40TH ST. K. Y. C.
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TELEFUNKEN
KM-56

with electronically
switched* variobie
direcflonal
characferistics

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!

usual, it is listening experience that counts
in my case and that takes time,

The ESL was the second magnefic 1
recoived, after the Fairchild XP-4 (the
one bhat at first seemed out of order—IJatar
turued out to be in excellent condition; it
wag external trouble). ESL makes a fairly
expensive cartridge with a tricky wateh-
Iike precizion action which I liave not yet
had fime to study out: I'm ftoo busy using
the rartridge. My idéa wayg to see what a
really fancy professional unit, no expense
spared, might be like for a sort of home
laboratory staudard set-np.

FSL went back to the use of transform-
ers for this model, after moving out of
that area in its Jatest miono cartridge
(higher output). Probably required for
best performance—it is that cort of thing
that iz netessary in a top-level quality de-
velopment. Two transformers, German-
made, and they work fine, even if they do
cost in themselves as much a8 a complete
monp-style GE reluctance cartridge, dia-
mond-sapphire model. 1 don't mean to em-
phasize the cost, but if you try ESL you'll
have to face np to it one way or amother.
Likely to be worth if.

With transformers, the ESL sterco car-
tridge gives a big wallop into your stereo
preamplifier, enough fo beat down all hum
troubles due to low-level input. The trans-
formers themselyos ean, of course, pick up
hum and will do 8o if they come near to a
good. solid unshielded poswer framsformer,
But in most cases yon won't run inte
trouble here. (You can always try moving
them arowud in spaee mear your amplifier,
just to see.) I did have trouble in just
such u situation, but all is OK now.

I also ran into noise pickup dne to some
species of then-unexplained group loop,
but that, too, is now of the past. (These
things nsually do work themselves out: with
a little help.) Now that the BSL is down
to business playing musie, I find it a
pleasantly smooth and reliuble piece of
apparatus, s¢ far, after a couple of months'
interrnittent nse. No troubles have de-
veloped, mo barsh tone qualities ner bad
tracking; if there’'s a jangle in the very
high highs it is cerfainly far from obvious
to my ears.

The unit is barrel shaped, an odd con-
figuration, and it is rather beavy. (So are
some other stereo pickups.) You may need
oxtra rear-arm weight to balance it prop-
erly. But it takes moderate differences in
stylus force rather easily, without notice-
able change in response, (The vertical re-
sponse is always highly semsitive to stylus
force, for fairly obvious reasons.) Flexibla
in use, apparently rapged (8o far) and
nice in sound, what more do yon want? It
fills the bill, ay far as T can tell, ay an
all ground “laboratory’ stereo pickup, and
it shonld do as well in any hi-fi bome.

The ESI: fransformers, I should mote,
are ineonspicuons and relatively conven-
ient; they are ready-cabled for instant iu-
sertion, with RCA plng and socket, and
the transformer unit itself is hardly more
than a big bump in the ecable. (Yes—they
are in phase. I tried that but quiek!) You
just hang theny on the rear of vour ampli-
fier. Let ’em dangle well away from that
power fransformer, though.

Micamp

For use with the ESL and other similarly
low-output, low-impedance devices inclad-
ing microphones, a neat little alternative to
the Yrangformer is the new Micamp transis-
tor nnit from Madison Fielding, a minia-
ture battery operated affair with a gain of
30 db. It is only w little larger and heavier
than the ESL transformer, eliminates any
possible hunt 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 mnew battery. The new hatfery
goes in in 4 moment, with ona screw, via a
small panel in the bottom plate. Nu con-
trols, just an on-off slide switech and two
RCA-type phono sockecs, in and out,

This little unit is alsc used as a mike
“converter,” to feed a low-impedance mike,
at the cud of any length of eahble you ean
muster, directly into the vsual high im-
pedance mike input on tape recorders and
so on. No wires, self-powered, and there-
fore mighty econvenient ag long as the
bittery holds ouf.

You may remember wmy write-up of
Fisher's early enlry into the all-transistor
preamp field a good many saasons hack.
That was a bulkier affair, size of an old-
stvle GE preanp, and it had a variety of
inputy and outputs. It served me as an
¢émergency mike preamp on my radio broad-
cast and continued in that use, on the
original battery, for an entire winter,
though 1 several times left the switch on
for days by mistake. My only complaint
was an oceasional transistor “rustle’” or
irregular hiss; part of that noise was per-
baps in a not-so-hot transistor that I didn’t
bother to look into. X would just baug the
unit a couple of times and it would stop.

The Micamp is a streamlining of that
early Fisher pioneer project, boiled down
to minimum essentials and minimum gize.
Sc far—mot a trace of hackground noise.
Ji works. The pound szems fine and eonld
well be ac¢ording to spees, which c¢laim it
pretty clean. Won's do amything for such
ay Piekeriug, a cartridge with high-im-
pedance ontput—but that isn’t the inten-
tion. The thimg provides pain for low:
impedance uunits and that's that. Useful
enongh, though the' cost isn’t low, abont
$11 each; more than the ESL transformers.
(But more versatile teo).

One small ontward erificiam. Where ESL
puts two short cables on its fransformer,
with male and female phono plugs, the
Micamp comes without cables and jts aput
and output are hoth female sovkets. That's
vinmsy. It means makivg up speeial cables
—two &ets, for stereo—and it involvey an
undesirables reversal of directiom. (A fe-
nmale output.) Yes, I lmow that anstomarily
the recording oubput on most amplifiers iz
similarly female. There, a male ¢able would
be bopelessly nnwieldy. But on the Micamy,
I suggest, a short output eable with male
plug would save other users as much time
ax it would bave saved me. Just plug
directly into your preamp. Note algo that
for most: professional low-impedance miero-
phones a conversion will be necessary in
the input plug. They wnormally use the
larger “hermaphrodite’” Cannon plugs.
These are minor earpings and you won't
take them too serionsly. The Micamp is 8
neat gadget and useful.

Vico 87 and 89

Many readers will remember the some-
what canstic, if enthusiastic reporf iu this
colnmn coneerning the first u&l-trm)sistor
hi-fi amplifier, from Vico. It seemed to mo
that the Vieo nmit, full of almost uaive
“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. I
“bore down” fairly strongly upon the faults
of that unit bevauss it seemed, under the
circumstances, a eonstructive move.

Youll be interested to know that the Vieo
people mot only were pleasant about that
fairly severc criticism, but thanked us for
it and scemed only too happy to hiave an
outside opinion that might add to their
new know-haw, 1t does Happen! Criticism,
even in' the manufaciluring field, ean have
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positive results of usefulness, if the critic
is Jueky.

And go a couple of mouths ago, zoom
through the mails came, not one, but two
new Vieo amplifiers, embodying improve-
ments that are, I sugpest, almost sensa-
tional for a Model Two in a totally new
line from an inexperienced maker. The
Vico 87 and 89 are semi-identical ampli-
fiers, in the same decorative case and with
the same controls; the 87 is a 20-watt
model, the 8% a 35-watt job. They arrived
Just at the ¢limax of my stereo hum
troubles—in seconds I had violated my own
Jjust-aunounced ruling and had put them to
work on stereo! After all—they were sup-
posed to be humless as only an all-transis-
tor amplifier can be, Everybody kuows that.
Moreover, with identical controls and gen-
eral features, a tricky decorator ease that
stacks, so that one of them fits neatly on
top of the other in interlock style (with
air space provided for ventilation in be-
tween the two)—they really made a superb
stereo set-up, even if 1 did have to use two
volume coutrols, (They’re similarly placed,
and the settings are 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—I have only one mild complaint about
these two all-transistor, tubeless amplifiers,
whieh 1 have been using for stereo ever
since then. They both produce hum, Not
bad hum, but enough to annoy my sensitive
cars, whieh are very easily annoyed on this
score. Hum? Yes, even transistor appliances
Lave it, alas. In Vico's case the main
trouble seems to be in the phono equaliza-
fion circuits; it is there that the hum is
most noticeable. On the other inputs there
is virtually none, even wide-open. (The
mike input does some rustling; not too
bad.)

But hum aside (and it hasn’t stopped me
vet), these ave 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. I tend to
leave ’em on indefinitely. They are housed
in a wood sided cabinet with a handsome
white tilted front panel, framed in gold
and marked in good looking and legible
Llack design with red brand-name letters;
the control knobs are clear plastie, with
gold centers. High style, indeed, and I
needed only to put a pieee of red sticky
tape on the two volume controls to put
them in practical working order. (As T've
muttered before, I do not like to have to
fish for the volume control among a lot of
identical knobs.) Quite decorative, at that
—the red sticky tape.

These Vico models incorporate practi-
cally everything that was missing or lack-
ing in the first model. Loudness contour
control, the fived type with several posi-
tions and orr, a rumble filter (real low-
down—1I can’t even hear the difference on
most material), a three-position cut-off.
Inputs in back cover all standard condi-
tions, and—lo and behold—there are two
radio juputs, 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 a level-set this ampli-
fier does not overload.)

There iz a mike input, the usual transis-
tor faeility, taking low-impedance mikes
without transformer. The over-all sensi-
tivity is just right; the high-level input
takes my Ampex signal beautifully, where
the first Vico was dismally overloaded and
not a thing to be done about it.

In other words—the Vieo people have
really gone into the hi-fi subject this time
and have updated their working informa-
tion to a remarkable degree in such 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
buttery operation (12 volts) as an alter-
native to power line use. (You must still
be eareful of plus and minus.)

On battery, these surely mark a new
level of top-quality luxury and power for
portable, auto, camping, boating and gen-
¢ral pienie hi-fi. In many a special installa-
tion, they should prove amazingly useful.
Use them in your trailer, yacht, 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 awplifiers are
now full-weight and full-size. They offer
no great advantage in bulk and heft over
most trim-type standard amplifiers of
cquivalent power.

Maybe Vieo’s next line will take advan-
tage of transistors in the size aspeet—a
minimum complete hi-fi amplifier, say 8 or
10 watts, with basic simple controls and
connections and light and portable like a
cameri. That ought to sell.

P.S. About that hum—TI ean’t explain it
and haven't asked the experts, Too bad—
the amplifiers would be near-perfeet, if it
weren't for it. Not quite; one of them has
its cut-off’ conneetions wixed up, the 12,000-
and 8000-cps positions interchanged. Early-
model slip, I expeet. (The hwm, too, proba-
bly.) T note too, while T’'m at it, that the
more powerful 89 seems to have a slightly
higher noise level in the wide-open positions
than the 87. Maybe this is merely the extra
power. It also seems ready to oscillate or
something at  higher volume positions.
Generally if impresses me as less stable
than the 87, the 20-watter—that one is best.

Vieo has a sterco model, equal to a pair
of the 20-watt 87's in one case. Also a
forthecoming FM-AM tuner that 1’d like to
see. All of these all-transistor, of course.
The cost of these is in the middle-bracket
range, ceutered near the $100 mark, the
values well able to mateh the tubed com-
petition in the same range, I would guess.

The Salad

I can't belp occasionally appending a
few of the novel uses I'm currently finding
for hi-fi stuff. You may be amused and
perhaps aided.

Take polyethylene or vinyl record bags.
These make the most perfect vegetable
or salad bags ] know. Just dump food
in them, pull the tops together and stick
with freezer tape or a tight rubber band.
Better than commercial freezer bags—
they're bigger. T use them for deep-freezing
assorted  bulky foods, teo. (My records
don't suffer, I have several packages of
extra bags—vou can buy them in record
stores.)

If you have any old Westminster Lab
Series dises kicking around tbat are par-
tially expeundable, you own an even hetter
gadget. Just dump the record out of that
marvelous zipper plastic case and put it
in an ordinary record bag. Il be 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
stayg fresh and doesn’t spill. I've been
carrying seads of sweet lettuce from my
late garden down to the big city each week,
for friends and relatives. Thanks, West-
minster!

Suggestion: TIill a “polly” record bhag
two thirds full of water, bunch up and seal
the top, sit the bag in your freezer compart-
ment. In awhile youwll have a dandy hunk
of rounded ice for a punch bowl. Just pour
on hot water to loosen the plastic.

That's enough for this month.

ZE
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The higgest volume ever!

The 4th
Audio Anthology

Just published.

The 4th Audio Anthology is ready for
shipment. 144 pages of complete ar-
ticles by world-famous authors...con-
tains everything from transistors (o
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 enthusjasts, students, en-
gineers and musicians, $2.95 postpaid.

SPECIAL OFFER!

If you've missed the 3rd Audio Anthol-
ogy...here is a wonderful opporfunity
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
for only $1 when you order your copy
of the new 4th Audio Anthology. (This
offer good only whijle the small supply
lasts.)

RADIO MAGAZINES, INC.

Dept. AA34 e

Post Office Box 629

Mineola, New York

{1 Enclesed is my remittance for $2.95.
Please send me a copy of the 4th Audio
Anthology posipaid.

[ Enclosed is my remittance for $3.95.
Please send me BOTH the 3rd and 4th
Audio Anthologies, postpaid.

Add

Staote

City. _ZIone.
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NEW SPEAKER
SYSTEM SCORES

IN CHICAGO, N.Y.|

Two gentlemen from California
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-
sion, 20-cycle resonance,
frame, heavy magnet. Plus, the
Anechoic Enclosure: beautifully
styled new acoustical design. The
first new commercially available
enclosure principle since 1934.
Sum total: The most truthful, stim-
ulating musical sound outside the
concert hall.

cast

Thousands heard it at the shows
and were thrilled. If you haven’t
heard it visit your Jocal hi-fi
dealer. Should he not yet have it
in stock tell him to orxder 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.0. Box 1082,
Pomona, California.

Circle 74A

74

PHASING

(from page I7)

tors. The axes of the two motors in a
stereo entter, such as the Westrex, ave
90 deg. apart, both inclined 45 deg. to
the record surface. It is eommon to indi-
cate their motions as two vectors as is
shown at (A) in Fig. 3. As shown, theiy
phasing indicates a vesultant motion in
the vertical plane and none in the hori-
zontal. If, instead, the vectors were
shown as at (B), the resultant motion
would be horizontal with none in the
vertical plane. This is the correet phas-
ing of the cutter to prodnee 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 lefi
groove wall and vice-versa. The R.LAA.
Standard states that right side informa-
tion appears as modulation of the outer
groove wall. In the case of most pick-
ups, motion of the outer groove wall
generates an eleetrieal signal on the lett
clement of the pick-up. Here right and
left arve defined by facing the front of
the eutter or pick-up in cutting or play-
ing position. More specifically, motion
of the ounter side wall produces an elec-
trical signal on the side of the pick-un

nearer the ecenter hole. Confusion on this

point also arises from the Westrex 1-A
Frequency Test Record which calls 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.I.LA.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
thot 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 Il

60 watt amplifier

DESIGN The combination of patented
ULTRA-LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control, and ULTRA STABILITY, representis a
new high in the art of amplifier design ... an
example of ACROSOUND'S latest achieve-
ment in AMERICAN Know-How. This superi-
ority of design now enables anyone with or
without any previous knowiedge of elecironics
fo assemble for himself or hersell ... (yes!
it’s that easy!) . .. the finest of amplifiers and
at a most reasonable cost, in only two hours!

PERFORMANCE By listening test, or by in-
struments ... second lo none in clarity and

frequency rasponse. Normal level distortion is
vifually unmeasurable—IM 19% or less at 60
watts, 120 watts peak. Completely stable ...
unaffected by loads, perfect square waves.

QUALITY Everypartgoingintotheassembly
of critical and even non-critical circuitry is
tested and checked to allow no_more than
+%% variation from ACROSOUND’S stand-
ards.

. Specialized test aquipment unavailable
commercially was designed in ACROSOUND’S
laboratories to achieve this resuit. Ever
printed circuit board is placed in trial opera-

tion on a laboratory amplifier. Output tubes

are matched by trial and double checked.

TO-600 out-
put transformer with special hybrid winding—
separates functions of output circuit and
feedback circuit. Heavy duty, complelelé
assembled. and thoroughly lested, printe
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 satisfaction you built the best for
only $73.50 net...or if you feel you would
prefer it laboratory assembled it still repre-
sents a bargain at $165.50 net.

HEAR IT AT YOUR DEALER NOW!

BE READY FOR ACROSOUND DISTORTIONLESS
PRE: AMP DESIGNED FOR THE STEREQ-PHILE

Experts know why ACRO Is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28, PA.

Cirele 74B

AUDIO e NOVEMBER, 1958


www.americanradiohistory.com

understandable, sinee it was produced
before the R.I.A.A. Standard was
adopted.

The flexibility offered by stereophonic
reproducing cartridges makes it possible
to determine whether records have in-
phase information correctly appearing
as lateral information or just the op-
posiie. By switching the output termi-
nals, a good stereo cartridge may be
connected to yield only lateral informa-
tion or only vertical information. By
reproducing a record alternately with
these connections, the relative ontputs
may be compared. The correct connec-
tions of the pick-up cartridge may he
checked by observing the results with a
conventional lateral record. Of course,
on stereo records which are sharply
separated very nearly equal information
will appear under the lateral and verti-
cal reproducing conditions, All records
having substantial third e¢hannel, or
phantom, information as well as those
made with the X-Y or M-S types of
pick-up, should show greater energy
laterally than vertically.

One favorable factor is that the im-
provement in rveproducing equipment
which stereo necessitates makes the re-
sults sound quite good even when im-

... make the complete change easier
with GRAY

properly phased. This, however, does not
justify any lack of effort to effect the

best possible results. xE Exclusive GRAY: slide-clip featureinter-

changes 2-wire monaural, 3 or 4 wire
stereo cartridges easily, without rewiring!

AIR SUSPENSION

(from page 21)
Relative rvadiated sound
pressed in decibels is:

SPL=20 lOglﬁ

pressure  ex-

y'r

»
1

P
lear L
(9)
The equivalent eircuit shows when the
enclosure is tuned to speaker resonance,
the impedance is a maximum and is
resistive at this frequency so that the
speaker excursion should he greatly re-
duced. In Fig. 5, (A) and (B) show the
excursion of the speaker in a elosed box
and in a vented enclosure, respectively,
verifying the intuitive reasoning. Figure
6 shows the effects of reduced exenrsion
on the total harmonic¢ distortion. Al-
though speaker excursion is greatly ve-
duced, the aconstie power radiated is not
reduced. A plot of the ratio of port
velocity to speaker veloeity shows that
for normal port Q's, (greater than 5),
the acoustic power radiated from the
port predominates over that radiated
from the speaker cone for about Y
octave above and below speaker reso-
nance. Since the port does not have a
non-linear diaphragm suspension to
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all-new GRAY STEREO TONE ARM
Model 212-SP, 34.00. Model 216-SP, 36.50

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

Owners of GRAY 212 and 216
tone anms may switch easily
to SP series with new GRAY
STEREO CONVERSION KIT
...0Only 3.95.

G000000000000000000000

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 “easy feel”
and superior performance of a GRAY tone arm now at fine High

Fidelity showrooms everywhere.

For new literature on

R Av GRAY RECORD PLAYING EQUIPMENT
write to:
G High Fidelity Division

DEPT. H « 16 ARBOR STREET, HARTFORD 1, CONN.

WWW_ ammerieaniadiohietary com
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ARE YOU
SOUND
HAPPY?

To nchieve superlative sound reproduction,
there must be a reason. Such results cannot
be obtalned from cheap materinls, slipshod
workmanship, expedient design, or other cast
cutting devices to make a hig, wide profit.

The Bakers Ultra 12 Loudspeaker and the
Bradford Patentedl Baffle reproduce ultimate
facgimile for an inevitable reason. The reason
Is In the specea.

BAKERS
ULTRA 12

20 te 25,000 cyclen
from a single, ex-
ponentinl 12" cone;
20 cycle cone reso-
nance; 18,000 gauas;
200,000 maxwells:
plastic foam swnr-
roand; aluminum
volice coll on alumi-
num former; heavy
oast aleminum
frame; 20 watts; no distortional crossovers.

For thesc remsons, the Bakers Ultra 12 is
extromely sensitive, and therefore provides n
smoothness, clarity and transient response. ..
2 true naturalness ... not found in any other
speaker regardless of price. Pride of posses-
slon is only 85 bucks.

BRADFORD
PATENTED BAFFLE

8Btereo, or monaural, the trend is toward
compactness; 12” x 12" x9” for 85 and 10s8;
17” x 17" x 14” for 128 and 155, Because of
the patented (No. 2,884,428) pressure relief
valve, this enclosure i8 equivalent in results
to B 20 cubit foot
infinite batfle.
The Bradford
Patented Baffle
provldes the only
true acoustic sus-
pension principle
for the pressure
rollef valve auto-
matleally rogu-
Intes the acoustic
tension or Bpring
of the air within
the enclosure to
the excursion 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 Bafile is recom-
mended by renowned audio authorities, and
sold throughout the world because of its out-
standing merlt and adherence to claims.

Mahogany, walnut and unfinished birch;
selected, grain-matched, 34” plywood vencor;
rugged construction; hot lacquer finish . . .
hand-rubbed. $84.50 to $69.50.

8peakers and baffles sold separately. In
combination, we guaranty these unita to be
superlor in trne 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 harmonic
distortion is greatly reduced.

The port velocity 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
adiated power is greatly reduced. The
cone amplilude is also increased and
distortion is increased 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 ahove 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 quantifies affect the output—
speaker Q, and the ratio of enclosure
stiffness to speaker stiffness. Decreasing
the stiffness ratio and in¢éreasing speaker
Q will inerease output. It will be shown,
however, that whereas the closed hox
required a speaker Q of about one for
flattest response down to resonance, the

i same speaker in a vented enelosure of -

the same size now requirves a Q of less
than 4 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 about 214 cu. ft.
volume. The flattest response corrvesponds
to a Q of abont 0.3. The response quite
obviously is not flat down to speaker
resonanee. Consider, however, a specifie
example and compare this to the closed
box response. Assuming a speaker reso-
nance of 20 epx, I'ig. 8 shows a flat
response down o 54 ¢ps for a Q of 0.32
with the 10-db-down point at 28 eps.
The stiffness ratio of 7 would in the
closed box ease give a speaker resonance
of 60 e¢ps. Figure 4 shows that a speaker

2™\ _QUIWARD

o

NORMAL
POSITION

\

Fig. 11. Shape of Flexair suspension at
extremes of 1l-inch peak-to-peak excur-
sion.
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Fig. 12. SS100 3-way System with Stereo
Director.

“@" of 1 would give flat response to 60
¢ps with the 10-db-down point oeenrring
at 32 eps. The vesponse of the vented
enclosure is improved over the range of
60 to 28 c¢ps as compared fo the closed
box. The fransient response and non-
linear distortion of the vented enclosure
is, in addition, vastly superior to that of
the closed box. In cases where the allow-
able cabinet volume is more generous, a
vented enclosure offers considerable gain
in output over the closed hox. A stiffness
-atio of 2 which corresponds to a volume
of about 7 to 8 eunbic feet gives a re-
sponse which is flat down to speaker
resonance for a speaker Q of 0.5.

A cloged box of shwilar volume would
be 10 db down in ontput at this poinf
for a similar Q and 6 db down for a
Q of 1. The design of this type enclosure
is sufficiently diffienlt that it should he
attempted only if adequate test facilities
ave available. Should the enclosure be
mistuned or if a speaker of the wrong
“QY is used, considerable peaking in
response ¢an happen at the upper ve-
sonant frequency, as shown hy Figs. 3,
7, 8, and 9. If, however, proper con-
sideration is given to enclosure tuning
and speaker damping, the vented cabinet
will be fthe most generally sunitable en-
closure for medinm to small volomes.

New Reproducers and Components

A sevies of reproducer svstems has
been designed aronnd the TMlexair woofer
as shown in Fig. 10, These high-compli-
ance, long-travel woofers differ from
others now commereially available in
four major respects:

1. The low free-air resonant frequency
(22 eps for 12-in. P12-NT and 18 eps
for 15-in. PI15-LF) 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 ecloth bellows-type
outer suspension, or annulus, ¢an streteh
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greatly with good linearity in force-to-
distance ratio. This type of corrngation
has heen found to be much superior in
stretch to conventional “roll-lype’ cor-
rogations, while still maintaining good
lateral centering strength. Polyurethane
foum wag investigated for the annulus
suspension. Tts high compliunce gave the
low resomant frequency required, but
lmc-znt\' became poor long before exeur-
gion was adequate. In addifion to line-
arity limitation, air flow through the
foam annulus lost considerable bass out-
put efficiency. Figure 11 illustrates to
exact seile just how the Flexair suspen-
sion looks at rest and when stretehed to
157 in each direetion. The drawing was
made from plaster sections enst onto the
annulus at rest or stretehed. It should
he noted especially how the shupe i8 the
same for both inward and outward ex-
cursion. Edge damping compound stabil-
izes the annulug movement and eliminates
the “edge hole” echaracteristic of most
untreated speakers. This material also
effectively seals the interstices of the
annulus to prevent air leskage. The coil
centeriug spider is very large, with many
corrugatious. It contributes only 20 per
cont of the totul stifiness, and so can uze
eonventional rolls.

3. Efficiency is somewhat higher, largely
beeause low rezonant frequeney has not
bLeen wehieved by efficiency-killing high
mass, It is within abouf five to six db
of that of conventional stiff supported
speakers of the same magnet weight.
VU-meter readings taken during liston-
ing sessiong ghow power input for gener-
oux levels in living rooms seldom rising
above three wafts.

4, The voice-coil and air-gap relation-
ship iy worked out to give a nearly con-
stant drive product over the excursion
distance. Air-gap shaping adjusts the
Jower fringing flux total to more nearly
equal that of the upper fringing flux.

Two types of vented enclosure are
produeed currently by Jensen. Bass-
Ultraflex models use rather large ree-
tangular ducts, and the newer, smaller
Bass-Snperflex models are optimized
with stiff, round tubes with outlets very
close to the woofer cones.

Reprodueers shown here were predi-
cated on Ffurnituve styling to cumrrent
frends and on use of a directional fea-
ture for controlling the directional char-
acteristic at higher frequencies to best
advantage for actnal living-room instal-
lations. Extensive testing in homes of
Jensen engineers and exeeutives con-
vineed all listeners of the basic merit of
physically freeing the upper frequency
speaker channels from restrictions foreed
by enclosure placement. Group audition
sessions were held, with listeners recoyd-
ing their preferences in aiming the
higher frequeney channels as done with
the Stereo Director’® assemblies to be
seen in the top compartments in Figs.

12 and 13.

The direct radiator and horn speaker
units in the Stereo Dirvectors have rela-
tively broad directional characteristics,
compared to sunilar units commerecially
available. Tt was found that direetion
prefevences were never very exact, and

7T.M.
S U. 8. Patent applied for.
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Recording

ALTEC 661

New - Low Price

Quality Dynamic
..NO HIGH
FREQUENCY PEAKS

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 e
15,000 cycles

Output level: —55 dbm/10

Dimensions : Length —
“ Including swivel,
Diameter— 134"

Weight: 661A -7 o15.;
661B —9 ozs.

Price: 661A — $49.50;
6618~ $59.40

Accessory: 256 Desk
Stand — heavy cast iron

dynes/cm? stand in matching green
Gon(put lmpedaarg:/% : Finish: Dark green (satin) 2%}“3’3'“3“12 S5 L,
61A 0 chms ” /A
Mountlnx. 34" — 27 swivel
661B Low 30/50 ohms
Medium 150/250 otms hea JRghts S ne
20,000 ohms Price: $15.00

STAY AHEAD WITH

12-21

ALTEC LANSING CORPORATION, Dept. 114)
1515 S, Manchester Avenue, Anaheim, California * 161 Sixth Avenue, New York 13, N.Y.

WA akrerieaniadiahictary: com
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RACON
18" WOOFER |

for a new high in lows

The new Racon 187 woofer, model 18-HW, is
truly the Goliath 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 bocm.

The 18-HW uses the Racon design of floating
cone which results in low fundamental resonance,
high compliance and low mass. The plastic foam
surcound [ 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 wvolume
levels.

The 18-HW is of the high efficiency type and
does not reguire abnormally large amplifiers. Any
conventional 10-50 watt amplifier will supply
more than adequate drive for the most exacting
home use, It uses a magnetic ''pot™ structure
weighing 20 Ibs. and an Alnico V DG magnet slug
weighing 5 Ibs., equivalent to a ring magnet of
84 Ibs.

To assure maximum rigidity and maintain voice
coil concentricity at all times, the supporting
basket is a one-piece massive aluminum alloy
sand casting.

WRITE FOR FREE LITERATURE

SPECIFICATIONS
FREQUENCY RESPONSE: 10 to 1500 ¢ps
FUNDAMENTAL RESONANCE: 19 ¢c.p.s.
IMPEDANCE:; 8 ohms
POWER: 25 watts
WEIGHT: 38 Ibs.
DIMENSIONS : 181 dia, 10" d
AUDIOPHILE NET: $150.00

[HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC.
1261 Broodway, New York |, N. Y.

Export: Joseph Plasencia
401 Broadway, New York, N. Y.
Canada: Dominion Sound Equipments Ltd.
4040 St. Catherine St., West-Montreal &, Que.
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Fig. 13. §5-200 4-way system, with 15-in
Flexair woofer and Stereo Director

conld not bhe tied down to within less
than 15 deg. However, always there was
modervate to strong preference for a
aeneral aiming direetion. In the great
majority of cases, this was in the diree-
tion of the listener. Here, however, were
found a limited number of contradictory
preferences with certain program nma-
terial types. For instance, with a large
symphonie band recording some listeners
wanted the Directors aimed ontwardly,
so as to bounee the sound off walls, or
into corners, The explanation given was
that this aiming seemed to spread the
sound in a manner such as to inerease
the illusion of a large source.
Conelusions from these tests have been
at variance in some respeets with certain
tests made in treated lahoratory rooms,
Other conelusions also have not agreed
with previously 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
movement of speakers, and especially in
aiming of the npper 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 foree” or "air spring' for the
high compliance woofer in a small closed
box. This back pressure cannot he con-
sidered a form of loading, however, nor
as damping. Damping ean only be
achieved by electromagnetic coupling to
the amplifier or by means of the resistive
component of the enclosure impedance.®
An air volume in 2 box has no signifiecant
resistive component. The vented enclo-
sure, on the other hand, transfers radi-
ation vesistance at the port to loading
resistance at the cone, thus qualifying as
true damping.

The higher mternal pressure generated
in the tube vented system makes the
problem of rigidizing and sealing the
woofer enclosure of even more conse-
quence than with the closed hox. Using
sine wave input well within the power
Landling capability of the system, easily
perceptible air current ean be felt up to
12 feat from the mouth of the tuning
tube. At 2 feet distance, flame from a
“windproof™ lighter ¢an be extinguished.

Each woofer is tested with a stetbo-
scope for air leakage between front and
back of cone, and each reproducer is
tested for air leaks with the woofer
mounted and operating at low-frequency
sine-wave input. There ¢an be no com-
promise degree of sealing, if noticeable
distortion and output differences are to
be avoided. All personnel involved in
development and produetion of the re-
producers agree, however, that the extra
problems and care are more than offset
by the guality and quantity of bass
possible in such a small space. >

v L. L. Beranek, “deousties,” p. 205.

DAMPING FACTOR CHART

from page 25)

An experimenter wants to measure the
daniping factor of an amplifier having
an 8-ohm mnominal output impedance.
For Scale B, he uses a standard 10-per
cent 8.2-ohm resistor for R,, and ar-
ranges to switch a 10-per cent 0.82-ohm
resistor in series with it for R,. Still
assnming the worst, say that these ve-
sistors are off by their full 10 per cent
—in opposite directions, of cowrse; R,
1= really 7.38 ohms, and R, is 7.38+
0.902 = 8.2582 ohms, This m ans that our
cconomieal experimenter is operating
with R,=R, x 1.122. He goes through
the preseribed motions and gets a de-
flection of, say, - 3.2 db.

Consulting a table of db ratios, we see
that - 3.2 db corresponds to a voltage

WWW akrerieainiadiahistory com

ratio of 0.6918. If we let B, = 1.0 volt,
for the sake of simplicity, we get the
following set of values: F,= 1.0 volt,
E,=0.6918 volts, R,=7.38 ohms, R,=
8.282 ohms. The damping factor is, there-
fore:
7.38
0.6918 —
1 0.6918

~ oo 500G
758

8.282

The damping factor represented on the
chart for —3.2 db deflection ix —1.205,
so the error is about 3.6 per cent.

This error reduces to less than 1.5 per
cent if 5-per cent resistors are used, and
to less than 0.5 per eent for 1-per cent
resistors.

-=-1.250
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Factor and Fancy

Actually, there is a great deal of
fiction in any gnantitative statement of
damping factor. By ils very nature, the
term is limited fo an expression of the
relationship between two supposedly defi-
nite and fixed quantities: the internal
impedance of the amplifier 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 amplifiecr ecan damyp not
a fixed resistor, but a loudspeaker.

An amplifier having an internal im-
pedance of +4 ohms at its 8-ohm tap
is said to have a damping factor of +2,
But when terminated by a londspeaker,
“4 2" acenrately represents the measure
of control over the load only over a
narrow bhand of frequencies. At some
frequeney at which the effective imped-
ance of the speaker is 16 ohms instead
of 8, the effective control will be twice
as great (assuming the internal imped-
ance to remain constant, whieh it does
not and may vary markedly in either
divection), and the effective damping
factor will be +4 instead of + 2,

In the days when all amplifiers op-
erated in the positive region, the rated
(or nominal) damping factor, therefore,
sort of represented the minimum value
of control, so that any error was just so
much to the better (assuming voice-coil
impedance never to fall below nominal).
But that doesn’t go any more—indeed, it
1z just the other way around in the nega-
tive region: Obviously, if in the fore-
going example the internal impedance
had been —4 ohms, then the nominal DF
becomes —2 and the eftective DEF De-
cones —4; twice as bad instead of twiee
as good,

It occurs to me that there will be 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 frequency spectrum.
I suggest, therefore, that we should adopt
the terminology “nominal damping fac-
tor” and “effective damping factor™ with
the added qualifiers “indieated” and
“true” where applicable. Tn most cases,
the gualifiers could be omitted, being
either understood ov unimportant to the
purpose al hand. Z

EQUIPMENT REVIEW

(from page 46)

exeeptionally acceptable speaker system.
Supplied in 8-ohm impedance only, the
X-100 is available in African wmahogany,
Swedish bireh, or pewter walnut. It meas-
ures 24 in. high by 24 in. wide and 15
in. deep, and a cabinet of identical ap-
pearance is available For housing phong
and amplifier equipment with a designa-
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tion of X-100-T.

Technically, the X-100 consists of two
12-in. woofers and a single cone tweeter,
with adequate cabinet damping for excel-
lent transient responge. Efficiency is relu-
tively high for small speaker enclosures,
with 14 watt being sufficient to drive the

speaker at full room volume. M-28
Fig. 2. United
Speaker Systems’

new Maodel X-100.

WWW ammerncarradioRietery com

pre-eminent as the standard for
quality. Made and tested carefully
in limited quantities, 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.

mmmaarramil

MODEL 1, AUDIO CONSOLETTE $153
Cabinet $18

% NO audisle hum

% Lowes) hiss, distortion

% Audibly superior sound
quality

MODEL 2, POWER AMPLIFIER $198

¥ Conservatively rated at 40
watls, it is the finest
performing amplifier
available teday.

% Unconditionally stable

% Metered tube odjusiments
for continuing oplimum
performance

% Exceptionally fine
overload characteristics

MODEL 5, POWER AMPLIFIER $147

Cover Grille $7.50

% Compuact 30 walt version
of the Model 2

% Full powered fransients
without breakup. 11 wil)
drive ANY speaker
system fully

tAODEL 3, ELECTRONIC CROSSOVER $90
Cabinet $15

* Audible improvement
for almosi all speaker
systems, Adds the final
touch of perfection to
deluxe installations
(Requires 2 amplifiers)

MODEL 6, STEREO ADAPTER $45

% Connecls two Audia
Consoleties for sieres.
Step lype master volume;
Speaker ~eversal; Master
power swilch; Masler
Function selector; Monitoer
switching; etc. Choice of
horizonfal or vertical
mouniing.

Prices slightly higher
in Wesl.

Availoble ot dealers in qualily
high fidelity cemponenis.

ye Wrile for literature

maraniz company
25-14 Broadway, Long Island City 6, N. Y.
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GRADO

“Truly

the

world'’s
finest...”

STEREQ CARTRIDGE $49.50
COMPATIBLE WITH:
Monaural « Lataral « Verticol
Sterea » Westrex « Minter

STEREQ TONE ARM $29.95

Finest Walnut Wood
4 Wires and Shield

GRADO

LABORATORIES, INC.

4614 7th Avenue Brooklyn 20, New York
Exporl-Simontrice, 25 Warren 5t., M.Y. C.
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STEREO CONSOLE

(from page 40)

rectly to the right amplifier; and the left
channel goes through the preamp (This
gives an opportunity for balancing the
two signals, since onee the tape recorder
playback volume is set, the preawmp
volume control adjusts the level of the
left channel only). We connceted every-
thing up, tuyned on a stereo demonstra-
tion tape, and sat hack to enjoy our-

including reversing the phase of the
lower playback head in the tape recorder,
bnt the final solution chosen was to alter
the ontput stage of the pre-amp. Since
the plate is 180 deg. out of phase from
the cathode, a plate-load resistor was
installed and the output taken from
there instead of from the cathode fol-
lower. This punt the ountput signal in

7—p
2

3 TUNER

g 5]

PRE-AMP

Q
T
>
Z;
@
m
-~
5

TAPE RECORDER

| |

{
l—e———v———» |-—-17~—-—~>

Fig. 5. Plan of equipment panel area. Space is provided for future Conrac Fleetwood
TV tuner.

selves. But it didn’t sound “right.” “The
signals are out-of-phage” we thought,
and hastily reversed the speaker leads
on one channel. Now the sterco tapes
sounded fine, but. when we switelied back
to a wonophonic source, it didn’t sound
right. Then the light dawned. Because of
the number of stages in this partieular
preamp, the output signal is 180 deg.
out-of-phase with the input signal. This
is of no significance i 999 iustallations
out of 1000, but in our case it meant that
either the stereo signals would be in
phase, or the mononophonie signal, buf
not both.

Varvious alternatives were considered,

Fig. 6. Tuner and
preamp panels
are mounted an
individually re -
placeable mount-
ing boards. Pre-
cut panel is for TV
tuner.

WA amercaaradioRieter. . 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 o reversing switeh on one
pair of speaker leads. But surely tapes
will be standardized as to phase some-
fime in the future,)

Cabinet Design

The design of the cabinet is conven-
tional exeept for its size (See Fig. 3.). It
is a full 5ix feet wide. The speaker eneclo-
sures in the cabinet ave angled outward
which improves the stereo effect with
relatively nmvow-spaced speakers, A Jift-
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top lid was chosen since the operation of
the record players and the tape recorder
are most eonvenient from the top. The
prototype had a full-width lid, but later
wodels nse a three-secfion lid as shown
m Fig. 4. The tuner and pre-amp ave
monnted vertically on individual mount-
ing boards with grooved edges. This
permits good ventilation and is also an
aid in servicing, sinee each unif may be
lifted out individually. Tn addition, spare
blank panels ave available so components
may be replaced at a later date. We have
also included provision for a remote-
control television tuner, as shown by the
blank eut-ont panel in Pig. 5.

All in all, we feel we have achieved
what we have set out to do—bhuild a
high quality wide-vange sound system
for the home in a single, reasonably
handsonte, albeit large, console. The basie
cabmet shell is adaptable to various com-
ponents, and less-expensive versions in-
corporating lower-cost eomponents have
heen built with some sacrifice in perform-
ance,

Future Developments

Well, the next step is, of course, the
incorporation of stereo dises, We think
the technique of “flat” reproduction on
the right stereo c¢hannel is a satisfactory
one, and the technique we plan to follow
15 to use an additional tone-arm with
stereo ecartridge on the turntahle and
feed the twin high-level equalized signals
to dual ganged volume econtrols on the
turntable mounting board. The left sig-
nal will feed the sux position on the
Bogen, and a TAPE-DISC selector switeh
will be added between the outputs of the
tape plaver and the stereo dise repro-
ducer. Operation of the wnit will he
somewhat more complicated but that is
the price we have to pay as the funetions
are inereased.

Please! Someone bring out a stereo
preamp with provision for off-the-tape
monitoring! Tt would then be worthwhile
redesigning the unit to incorporate a
sterecophonic tape recorder as well as
playbaek. But the beanty of our design,
we feel, is that it eannot be obsoleted. As
new compenents and features hecome
available, they ean be accommodated in
the existing cabinet with ease. ZE

OUTPUT CIRCUIT

(from page 23)

transformer turns ratio then should be
24.2/\/11 or 6.7. This calls for a pri-
mary impedance of 360 ohms, and
transformers of this sort are not pres-
ently available. However, a transformer
of this turns ratio is not hard to wind
by hand; and in the eathode civeuit its
characteristics are not very eritical ex-
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produced for stereo

Leave it to London! The masters of
recording have not only perfected
stereophonic records, they've produced
a truly comprehensive collection. This
very moment your favorite music-dealer
can supply you with 150 differenc ffss
recordings. These are not hurriedly
improvised re-pressings of ordinary re-
cordings. They are specifically pro-
duced-for-sterco records worthy to bear

the symbol of supremacy in steveo . . .
ffss.

So don't put off till comorrow what
you can hear today: Renata Tebaldi,
Mario Del Monaco, Ernest Ansermer,
Mantovani and many other great artists
performing musical works to suit every
preference...all broughe o you through
the marvelous new sound-medium of
stereo . . . stereo at its best . . . ffis.

Ovee 150 Landon ffss Recordings are nowe gyailable at $4.98 and $5.88. WRITE FOR FREE CATALOG

THE
SO

S EDMUNDO ROS
Rhythms of the South

P :
: o
Sterec Sound
C13 .

"y n

it Band of the Grenadier Guards

C5 6044

full frequency
s tereophonic siound

DEPT. CB

539 WEST 25TH STREET,

NEW YORK 1. NEW YORK

Circle 81A

Receiving Bonds

Frequency Response
Power Supply
Maoximum Power

The Ideal All-Purpose Amplifier
for Home High Fidelity Systems

® AF amplifier section with moximum gain of
61 db

® [ncorparating FM-AM (SW & BC) tuner with
flywheel tuning

® Built-in tone control

pioneer FM-R301

BC 535~1,605 ke
SW 3.8~12 Mc
FM B0~ 108 Mc
30~30,000 cps +0.5 db
117 volts

7.5 wans

(U) FUKUIN ELECTRIC

5, Otowocho &-chome, Bunkyo-ku, Tokyo, Japon

Circle B1B
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RESERVE YOURS NOW!!!
THE MARANTZ STEREO CONSOLE

(available for early Dec. Delivery)

from LEONARD RADIO inc.

The model 7 Marantz Stereo Consale is a high grade
self powered stereo preamp of exceptional versatil-
ity which has been designed for a minimum of con-
fusion in actual use. Unexcelled performance of both
Steres and monophonic programs. All tone and filter
controls removed from circuit in flat pesition. Cor-
rect equalization automatically inserted by selector
switch. Exceptionally high gain phono inputs nezate
the use of zartridge transformers. Inputs: 9 on each
channel. Outputs: one recording and 2 amplifier on

EACH channel. Price $225.00
Cabinet $ 24.00

MARANTZ MODEL 5 POWER AMPLIFIER

This acdition to the Marantz group of high gquality
products fills a long felt need for a compact,
medium-power basic amplifier of better quality than
heretofore available, Based on the circuit of its
40 watt “big brother”, its 30 watt power reqguire-
ment results in a considerable reduction in cost even
though it fully retains the superior construction
techniques for which Marantz is known. Accurately
calibrated indicator with tests and adjustments for
bias and A.C. balance adjustment. Telephone quality
clectrolytic, terminal board construction, transmitter
type oil input condenser. Price $147.00

grill cover $ 7.50

mail orders,

(Y e]'V-Yii°} raDi0, INC. 25% deposit . .

PR T I P York 7, N.Y. COrtland! 7-0315 balonce C.0.D.

Circle 82A

Enclas
Desi
Anth

Dimensions: :
1‘61/211 dEEp. .
177 high, 24” wide

Germany’s foremost manufacturer of high quality speakers presents:

The ISOPHON RONDO

A speaker system with trua 360 degree dispersion

The RONDO enclosure uses the Helmholtz principle and is a direct
radiator with the speaker facing in a vertical direction, so that
true 360 degree dispersion may be accomplished.

& Using the two-way ISOPHON PH 21

® Applying a polarloading technique that achieves a remarkable,
low frequency response.

© Eliminating narrow beam radiation of high frequencies.—
Independent of room placement.

e Cabinet made of finest West Indian mahogany in various finishes.

® In its size and price class, this unit is an unsurpassed performer for both,
stereo and monaural use.

This is just one of many ISOPHON modals.
Write for more details and beautifully illustrated brochure.

ISOPHON SPEAKER 'DIVISION__, Arnhold Ceramics, Inc. .
1 East 57th Strest, New York 22, N. Y. |

Circle 32B
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cept for the leakage inductance'. An
easy way out of thz core problem is to
buy a cheap transformer of about the
right power rating from the loeal bar-
gain counter and usge the core from it,
Choose wire sizes so that the secondary
resistanee is only a fraction of an ohm
and the primary resistance proportion-
ally small. The primary and secondary
winding should be wound in the elosest
possible proximity (bifilar, if you have
the patience) to keep the leakage in-
ductance low. Primary inductance will
be high enough if any reasonable num-
ber of turns is put on the transformer;
it has only to be about a benry or so
for response to 20 cps.

Due to the low gain of triode output
stages, a driver stage must be provided.
At the input to thiz stage the signals
must be mixed in some way. A resistive
mixing bus is one possibility, but it
suffers from gain loss and pessible deg-
radation of high-frequency response due
to its high impedance. An alternative
method is snggested by the simplified
grid-cathode mixer of Fig. 4. Here V7,
and F, act as a push-pull voltage am-
plifiex for E, except that eathode-fol-
lower 17, also drives theiv cathodes in
a grounded-grid arrangement. The ye-
sult is addition of E, at both sides of
the output signal as desired.

In Fig. 5 is shown the complete out-
put and driver stages of the “Bi-ortho”
civenit. Using the 6BX7 as shown it is
aapable of about S watts output. No
phase splitter is showny because nearly
any type is satisfactory; channel 1 ye-
gnires about 2 volts grid-to-grid drive
and ¢hannel 2 vequires about 6 volts.

Az
Cathode Fol-
ision News,

.'rl_ialph €. Jolston, =\
lower Amplifier.,” Radio o Tels
October, 1953, p. 124,

COMING HI FI SHOWS

Nov. 7-8—Omaha, Neb.; Paxton. (Rigo)

Nov. 7T-9—Detroit, Mich.; Detroit Leland.
(Electronic Representatives, Ine.)

Nov. 14-16—Cleveland, Ohio; Hotel Carter.
(Cleveland Press, Sta. WDOK, Tri-State
Audio Reps. Adssn.)

Nov. 21-23—Seattle, Wash.; New Wagh-
ington. (Rigo)

Nov. 28-30—Mexico City; Fourth Awnnual
Audio Fair. (AMJAFR)

Jan, 16-18—Minneapolis, Minn.; Dykman,
(Rigo)

Ileb. 5-8—Washington, D, C. International
High Tidelity Music Festival of 1959.
Shoreham Hotel (Independent),

I"eb. 6-9—Snm Pranciseo, Cal.; Cow Palace,
(JHEFM, Northern Cal. Auwdio Shows,
Ine.)

Feb. 16-23—Los Angeles, Cal.; Biltmore.
(IHFM,

Mar. 6-S8—Denver, Colo.; Cosmopolitan.
(Rigo)

Mar. 20-22—RBaltimore, Md.; Lord Baiti-
more, (Kigo)

Apr. 3-5—Pittsburgh, Pa.; Penn-Sheraton.
(Rigo)
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ELECTROMECHANICAL MATRIXING

{from page 28)

Ly 45 deg. To do this one mnst form the
sum and the difference of the two driv-
ing signals, as in Fig. 3.

Positioning of the Diiving and Feedback
Coils in the Magnetic Field

For distortion-free transduection of
cleetrical energy into mechanieal motion,
it is desirable to utilize an electro-dy-
namie system. For a two-motion dy-
namic feedback system it is necessary to
provide one driving and one feedback
coil for each motional divection. How

Fig. 4. Diagram of driving-coil arrange-
ment.

such g eoll arrangement is placed on a

thimble-shaped armature is shown in

Fig. 4.

The drive eoil 1 {eirenlar shape) moves
the armature in s ring-shaped magnetic
gap in a vertical dirvection. The two half-
coils 2 and 3, on the other hand, are so
interconnected, that the conductive parts
of those ecoils which are situated in the
same concentric magnetic field as eoil 1,
produces a rofational motion of the
armature. By selecting the point of rota-
tion, this rotating motion imparts to the

stylus, for all practical purposes, a
lateral exeursion. Therefore the wmotions
resulting from ¢oil 1 and a combination
ol coils 2 and 3, stand at the tip of the
stylus at the right angles to each other.
The wirving pattern of a 45/45 cutter
consists of a further combination of
these two coil windings.

The two feedback colls 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 eoil point, com-
posed of a vertical and a rofational
motion. A{ the feedback coil loeatlion,
therefore, a different magnet structure
is necessary. The ring-shaped magnetic
gap is so construected as to produce lines
of foree rumning at an angle of 45 deg.
to the motion of the armature. One can
picture these lines of forece as being
separated into two eomponents, as shown
in Fig. 5. Vertical motion of the arma-
ture permits its ring-shaped winding, 1
to cut the lines of force shown as dashes.
This produces a voltage proportional to
the velocity of the wvertical motion.
Lateral motion of the armature produces
o cutting of the dotted lines of force,
but an emf of equal magnitnde and op-
posite polavity is generated by the two
sides of winding 1 thercfore 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 eaneellation in those windings.
All this is true provided eomplete sym-
metry is maintained, The potentiometer
shown in Fig. 5 permits balaneing of the
coils 2 and 3, thereby insnring motions
perpendicnlar to each other. Channel
separation in the stylus motion execeeds

+ CIRCULAR COIL |

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 [I[ <o war: 7995;

The new Mark III includes all the
sensational attributes of the popu-
[ar Mark II p/m' these outstanding
deluxe features

¥ 60 watts at less than 1¢4 distertion. Instan-
tancous peak power of 140 waus, IM less
than .05 at average listening levels.

% Choke filtering and low noise circuilry re-
duce hum and noise te 90 db below 60
watls,

* New rugged KT-88 (ubes and other heavy
duty parts used conservatively.

Mark III also available with added 70
volt output Mark ITI-70 $84.95* net

MARK I 50w 6975;

The Mark II is cthe best buy in high
power high fidelity kits

% Ease of assembly due to uniquely simp!c
circuitvry and printed circuit construction
with factory-mounted parts.

% Highest stability using patented stabilizing
networks with minimum number of phase
shifting stages, Suitable for all loudspeaker
systems including electrostatic.

% Dyna Biaset (patent pt:ndiug‘) for simpli-
fied adjusument and complete {reedom from
effects of unbalanced components. No bal-
ancing adjustments required to meet pub-
lished™ specifications.

% Dyiuce Super-Fidelity nu'l-‘pnl uansformer
with patented para-coupled windings. This
is the finest available transformer of its
type {or the most critical audio uses.

COMING SOON!
DYNACO—BTO

PHONO PICKUP
FOR MONOPHONIC
AND STEREO DISCS

Available from leading Hi-Fi dealeys every-
where. Descriptive brochure available on
request. *Slightly higher in West.

DYNACO INC.

. 17 N. 41st St., Phila. 4, Pa.
Eefovr: Dﬁl‘sl?n: 25 Warren St., New York 7, N. Y.
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This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, V4 less than the regular
ohe year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems
® Recording

@ PA systems

® Record Revues

(Please priat)

Name

Name

Name

ElNewS o sat b o [JRenewal ........
NI RR - rt oo €7 4 im e i R T T
Address . ....... o o e e i
E):N e vt o i e, O Renewal ........

Name

U, S.. Possessions, and Canads only

RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y.
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40 dh. Should a motional cross of 45 deg.
to the record surface be desired, a com-
bination of eonnections of the feedback
coils will also be necessary.

The arrangement just deseribed works
with a concentric magnetie system. The
ring-windings are always assigned to the
vertical motions of the armatuve, while
the bucking half-windings ave always
assigned to the lateral motions of the
armature. This holds true for both the
driving eoils as well as the feedback coils.
Should the concentrie placement of mag-
nets be substituted by a transverse one,
a reversal of the eoil functions will take
place. We have chosen the concentrie
arrangement because of weight eonsider-
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 whieh
comprise the magnetic path, It was
nevertheless possible to maintain the
gross weight of the cutterhead at 12.8
ozs. In a cutter system using a diagonal
arrangement of magnets, this weight
woiulld be almost mmpossible to maintain,
smee the gaps on the left and right must
be arranged with alternating N and §
poles, requiring a cousiderable inerease
in magnet size.

One of the major diffienlties en-
comntered in the design of this double
feed-baek, two-motion cutterhead was
the shielding of the feed-back coil from
its driving coil to prevent induetive con-
pling between them. The close physical
location of these coils to each other, the
high driving ecurrents and the small
order of feedback voltages, made this
task very difficult. It is to be noted that
the necessary amount of feedback lies
somewhere bhetween 40 and 50 db, and
that consequently the inductive coupling
must be smaller than that. A detailed
deseription of the measures taken to
ensure shielding hetween drive and feed-
back eoils would be too extensive for
this article, but the basic diffienlty shonld
be 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 tremendons aceeleration magni-
tudes (or braking magnitudes) and the
driving currents associated with them,
especially at high frequencies. Current
flow of 200 to 300 amperes per mm?
under fransient conditions are not un-
comnion,

The Armature and its Suspension

In order fo permit the recording of
vectoral signals in a single groove, the
stylus point must he capable of cirenlar
motion, Motion in the direction of groove
travel is, on the other hand, not toler-
able. The armature therefore must be so
suspended as to permit motion in only

WWW amerieaniadiohistary 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 frequencies of the springs and
the desire that their resonances fall into
a purposeful frequency range, as well as
close to one another. As alveady de-
seribed, the armafure is so driven as to
produce a vertical motion during whieh
the two leaf springs execute a simple
bending motion. When driven to a rota-
tional motion, spring A produces a trans-
verse defleetion while spring B exeentes
a like deflection in the opposite direction.

Aside from these two motions, an un-
wanted vibrating motion is also pro-
duced. In this third motion, the springs
defleet also in the diveetion of their maxi-
mum stiffness. But even this motion has
it resonance placed within the maxi-
mum feedback range where it is laveely
corrected. Decisive in the selection of the
resonant Frequency were two considera-
tions. For reasonz of outpnt, the reso-
nance should be placed at the point
where the greatest velocities are to be ex-
pected. This point has heen determined,
on the hasis of amplitude statisties, to
lie near the center of the usable fre-
quency band. This region is al¢o most
favorable to electromotional feedback,
sinee in this way the frequency range fto
be vecorded can most readily be stabi-
lized. Feedback in this entier is effective
m a region from 414 octaves below to
414 octaves above the resonant point.
Besides the fwo principal regonances
which are cansed by the elasticity and
the mass of the armatnre, there are also
some secondary resonances. It is at the
point of these secondary resonances that
the feedback coils are no longer in phase
with the drive coils 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 fact it should be removed hy
at least one octave from the highest re-
produced frequeney. The secondary reso-
nanees ean be influenced by a choice of

— TRACING ERROR

Fig. 4. Section of vertically modulated
groove to show how tracing error is
caused.
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DECIRELS
1
8

I

FREQUENCY IN CYCLES PER SECOND

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 u-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 (IX=33,-
000 ft/sec.). The use of this material
placed the first secondary resonance well
above 40 ke. For all practical purposes
this produces an extremely stable feed-
back system, almost wholly independent
of the styvlus dimensions.

The Double-Component Cutting Method

The mechauieal recording charneleris-
tie of a two-component system differ-
entiates itself sharply from the normal
lateral method, in that the ever-present
vertical component produces an ever-
changing cutting mode of the stylus.
Digtortion referred to the motion of the
stylus itself nevertheless stays extremely
low due to the large amount of motional
feedback employed. Care must be taken,

however, fo ensure that no plastie
changes (spring-back) oecenr in the

groove. This requires great care in the
grinding of the stylus itself and in the
selection of lacquers for mastering. The
stylus burnish must be seleeted as the
optimum for the mechanical properties
of the acetate material used, and the
temperature of the heated sapphire be-
comes more eritical.

If we now play this recording with a
reproducing sapphire which has a ball-
shaped tip, we meet up with further
causes of distortion, some of which are
not found in lateral recording. The main

11
+10] ,| ! LJ«
] i Bl LG
]
-10 1
L1, .[lm
e [0 B Tty il b I LI T e L 115 i 2
2 LEVEL IN OPPOSITE CHANNEL | | 1H]
B-JC B Dt naliil
a \"0" M 4=~
_‘0 e e B il e 2 M R S SR ol
o7 o
—50 L = |
D= Tt A 1
gl PINCT £F|FE'C 5.1E|CIOND H‘ARM(|DN1|C){___ |
106 1800 10000
FREQUENCY IN CYCLES PER SECOND
Fig. 8. Channel separation measured

with a double-dynamic pickup, 0.6-mil
tip radius. Recorded velocity, 2.5 em/sec.
for 0-db reference.

AUDIO e NOVEMBER, 1958

canse of tbis distortion is the pinch
effect, which produces second harmonie
distortion in the vertical channel caused
by excursions in the lateral direction. A
second distortion-producing problem re-
sults from the vertically recorded com-
ponent. Since the reproducing stylus has
a finife size, an exaet tracing of the
vertical groove compounent is impossible
(Fig. 6). Here as well, the second har-
monic is produced with effects in the
same direction as the excursion, i.e, in
the vertical dirvection.

These distortion figures arve symmetri-
:al only if the modnlation-eross is in-
clined at an angle of 45 deg. to the
record surface. The amplitudes of the
vertical component then assmne a magni-
tude in each of the 45-deg. divections of
only 0.7 or a reduction of 3 db. In a
vertical-lateral system, on the other hand,
only the vertieal 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, groova
velocity, and reproducing stylus, thess
mterferences can he held to a minimun,
and veproduetion can attain the demands
which are made in today's state of the
eleetroacoustical art. Figure 7 shows a
plot of the distortion imparfed to the
vertical component by the pinch effeet
as related to frequency. The curve
veaches its maximum arvonnd 7.5 ke, The
reason for this is the dropping playback
equalization curve (RIAA) which fends
to suppress this form of distortion at
higher frequenecies. Furthermore, the
seeond havmonie of 7.5 ke lies already
at 15 ke where reproduction falls off
rapidly in most systems. These data were
obtained using a Nenmann “DST"
double-dynamie¢ reproducer. Iigure 8
shows the channel separation. Here again
we can see the typical interference of
the second harmonic eaused by the pinch
effect.

These quality limitations, when ex-
amined in the light of the above factors,
produee the limif of the innermost groove
diameter.

Conclusion

The transducers deseribed here were
developed in the Laboratories of
TELDEC (Telefunken-Deeca) in Berlin,
Germany. They have been in nse for over
a year now for the purpose of providing
praetical knowledge in the eutling of
stereophonic disks. As a result of this
considerable experience it has been
proven that stereophonie recordings may
be transferred to disc in such a manner
as to make differentiation hetween the
original tape and the dise impossible
even for trained ears.

We wish especially to acknowledge the
conlributions of Georg Neuman Labora-
tories, Berlin, whose practical construe-
tion of the entting head have made our
developments possible. A
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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 sterco disc
seems to have made the public really
aware of “threc-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 boom? How
much has sterco impressed the peo-
ple who make recorders? Prohably
the best source for this information
is the authoritative Tape Recorder
Directory, now in its tenth year. The
latest issue lists over 300 models. Of
the basic models, 113 are completely
monaural, 39 have stereo playback,
and 29 have sterco record and play-
back. In other words, about a third
of them bhave some sterco feature.
The 1955 Tape Recorder Directory
listed only six stereo machines out 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 tapc recorder
manufacturer who has recently heen
selling three stereo machines to cvery
2 monaural units. A year ago the
ratio was reversed. And 2 years ago,
the company didn't even make a
sterco machine.

If you're trying to decide between
sterco and monaural—or have al-
ready decided and now wonder what
make or model of tape rccorder to
buy—you’ll want the new 1958-59
Tape Recorder Directory, just off
the press. It's absolutely 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
frec copy, send a card to Dept. AA,
Audio Devices, Inc., <44 Madison
Avenue, New York 22, N Y.

*one of a sertes
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HOW
ABOUT
You?

Do you know 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,

B -~
COSTS
TOO
MUCH!
Dollars you spend
for the protection
of your health can
Culan

mean years of life.

Millions of Americans have
made an annual checkup a
habit... for life. How about
you?

®

AMERICAN CANCER SOCIETY
. [ ]

The 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 condnetor
raises his baton. In that moment, the audi-
enee's attention is focused on the silhou-
etted figure on the podium while ninety
players wafeh the fip of the baton for
the downbeat. In the hands of a master
conductor, the short white “rapier” can be a
supple and expressive instmument. But it
was not long ago that the baton was
merely a time-beater and the conduetor 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 conduetor,
and what techniques were employed to
direct an orchestra?

The late 17th- and 18th-century “con-
duetor” was first and foremost a com-
poser, whose primary function was to write
mngic for his patron. He was proficient in
one or more instroments (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-conduector did not aseend
a podium, as does his modern counterpart.
His was a more humble position. Seated at
a keyboard instrument (harpsichord or
organ), he struek chords from a fignred
bass, occasionally stepped in with a firm
beat when the ensemble flonndered, saw to
it that the parts had been correctly copied,
and acted asg a sort of concert and per-
sonnel manager besides, The task of “‘con-
dueting” 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 importanee according to
the work invelved.

In purely instrumental music, the con-
certmaster was the prineipal 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 foree, accompanying reei-
tatives, watching over the vocal perform-
ance, and superintending the chorus. The
orchestral playing, however, was still left
in the hands of the concertinaster.

Tm: BATON, a light wooden aticl with a

*26 W. Ninth St., New York 11, N. Y.

WWW ammernceanadioRistery. com

Early Hazards

In Paris, a batleur de mesure (time-
beater) assisted the keyboard-conductor.
Wielding a baton the size of a herald's
staff, he pounded the beat on the floor.
(Lully, ineidentally, 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 stiek, and a
subsequent infection brought about his
death.) This voisy time-beating, which was
not confined to rehearsals, drew caunstie
attacks from composers and eritics. In hig
Dictionnaive de Musique (1756), Roussean
deseribed how Parisian audiences were
“shocked” over the “disagreeable and con-
tinnous” racket made by the time-beater,
whose hammering was so loud that it
carried above the sound of the music. It
was not until the mid-19th century that
audible time-beating was entirely abolished.
As late as 1847, Francois Habaneek 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-
conduetor and coneertmaster 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 condueting lasted approximately
half a century, and was marked by a
struggle for power between the keyboard-
conduetor and the concertmaster.

Individualism

In England, for cxample, 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 canm be no question of the
superiority of the [baton conduector] plan
over that pursued with us. For [in the
former instance] our ears are not exeruei-
ated by ftwo distinet 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 otber tempo alteration, when
one part of the orchestra went one way
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with the keyboard-conductor and the rest
with the lender. Managing of dynamies
presented another thorny problem, and
every onee in a while one conductor would
hush  the orchestra while his
enlled for a fortissimo.

Another drawback of the dual control
system was the fact that conductors were
bound fo their respective instruments. Be-
sides playing lis part, the concertmaster
alzo beat time for the orchestra by wiving
lis bow, rapping his musie stiand, wagging
his head, stamping hix foot, and ecven
houneing in his chair. His own violin tech-
nique insariably suffered as a result, wrote
a 19th century organist, “[of] the snj:pt_nsud
necessity of making the fiddle growl, grum-
ble, shout, s¢old, and admonish the arrant
propensities of other instruments.” Control
of the orchestra from the first violin desk
was also hampered by that fnet that the
concertmaster’s orchestral “seore” (at best
1 two-staff reduction) gave him only a
gketehy idea of the orehestration. ;

The keyboard conduetor, on the other
hand, generally had the full orchestral
seore before him, but was less strategically
placed than the concertmaster to shape th.c
instrumental playing. And since there was
no longer any need for him to “fill jn*
harmonjeally, the piano became not only
a superfluous but an intrusive toni] «ol_(n".

Ag the orchestra grew in scope and
proportions, keyboard-conductors and con-
certmasters began to play less and conduet
more. Some took the bold step of breaking
their instrumental ties altogether in order
to devote themselves n.ntircl_v' to conducting.
In Prance, where the concertmaster had
alw played a dominate role, most of the
conduetors were ex-violinists who
nsed their bows as batons, In Germany, the
keyboard-conductor-composer generally took
over as sole batoun-conductor. England, on
the other hand, might have retained her
outmoded dual control were it not for the
fact that prominent musical visitors like
Spohr and Mendelssohn proved baton-con-
ducting superior.

colleague

“new”

Early Batons

Jefore the modern bhaton was established
a8 an international standard, a wide as-
sortment of implements ranging from a
roll of paper, a thick staff resembling a
drum-majorette’s baton with ivory knobs
at cach end, a roll of leather stuffed with
ealf's hair, to fiddlesticks, was secen in the
concert hall. Nowndays many conductors
prefer to to dispense with batons entirely.
But it really doesw’t matter how a con-
ductor aclieves his goal, as Nicolai Malko
wrote in his book, The Conductor and his
Baton (Wijlhelm Hansen, Copenhagen):

“Once after n concert Nikisch was in a
restaurant where a band was playing. Some-
one jokingly suggested that he eonduct the
band. Nikiseh 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 did that night.”

xE
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PEINTRON ST HRBO
s

HIGH FIDELITY

TAPH RECORDERS

NOW YOU CAN RECORD STEREO, TOO!

“

Pentron's totally new TM-4 Stereo Tape Deck is the
ideal addition to your custom high fidelity system:
records and plays stereo . .. 4-track as well as 2-track
fope, records and plays monaural ond has all the
exclusive Penfron stereo features which assure you
matchless performance of a professional qualily never
before possible at popular prices.

Peniron lope mechanisms are precision engineered
with full-range frequency response, Azmur-X head
azimuth adjustment, single Finger-Flite rotary control,
easy duol-speed control lever, four outputs plus Iwo
AC convenience oullels, self-energized braking, stereo
or monaural erase, designed fo operate of any mount-
ing angle, :

The Pentron TM-4 is priced at $109.95 nel ond is
avoilable a) professional high fidelity, showrooms. For
detailed information on Pentren high fidelity tape :]
recorders, amplifiers, pre-amps, mike mixers, tape |
decks, and stereo conversion kifs, write Dept. A-11/er |
see your yellow pages. |

|
@ CORPORATION 777 South Tripp Avenue, Chicago 24, lllinois

CANADA; Aflos Raodio Ltd., Toronte EXPORT: Raythean Manufacturing Company, Weltham, Massachusefts

SEE THE NEW PEMTROMN EMPEROR I1...

m@vg

THE ONLY COMPLETE POPULAR-PRICED
STEREOQ RECORDING SYSTEM

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS
AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946
(Title 39, United States Code, Section 233) SHOWING THE
OWNERSHIP, MANAGEMENT, AND CIRCULATION OF

AUDIO, published Monthly at Lancaster, Pa., for October 1, 1958

1. The names and addresses of the publisher, editor, managing editor, and busi-
ness managers are; Publisher: Charles G. McProud, 204 Fromt St., Mineola, N. Y.;
Editor: Charles G. McProud, 204 Front St., Mineola, N. Y.; Managing editor: none;
Business manager: Henry A. Schober, 204 Front St., Mineola, N. Y.

2. The owner is: Radio Magazines, Inc., 204 Front St., Mineola, N. Y.; Henry A.
Schober, 204 Front St, Mineola, N. Y.; Charles G. McProud, 204 Fromt St
Mineola, N. Y.

3. The known bondholders, mmorigagees, and other security holders owning or hold-
ing 1 per cent or more of total amount of bonds, mortgages, or other securities are:
none.

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder
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. SCITOBER, Business Manager.
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(Seal) SELMA BERNS, Notary Public.
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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 rccords 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 money, and get the hi-fi equipment that suits
your particular needs. Illustrated with line drawings. §4.9§

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
syslem. $6.50 Postpaid.

i e‘aj@?ir%@ eryour Efooks
leisurely by mail—save time and
~travel, we pay the postage.

e Il

NEW !
No. 120
THE 4th AUDIO ANTHOLOGY

$2.95 Postpaid

This is the biggest Audio Anthology everl TAPE Rf"cnﬁ "

Contains a wealth of essential high fidelicy -5

know-how in 144 pages of complete arti- TAPE RECORDI"G No. 112

cles by world-famous authors. B> "'j“' TAPE RECORDERS AND TAPE RECORDING

COMPLETE DETAILS WITH SPECIAL
OFFER IN AD ON PAGE 73.

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 efiects, editing and splicing, etc. Invalu-
able 10 recording enthusiasts.

No. 115 : -
P 2.95 Postpaid.
McPROUD HIGH FIDELITY OMNIBOOK RRET CORTAT BRI,

Prepared and edited by C. G. McProud, e
publisher of Audio and noted authority | -
and ploneer in the field of high fidelity. |
Contains a wealth of ideas, how to’s, |
what to’s and when to’s, wrilten $5 #
plainly that both engineer and layman &t
can appreciate its valuable context. ey
Covers planning, problems with decora- A
tion, cabinets and buildmg hi-fi furni-

ture. A perfect guide. $2.5

No. 114
Revised Edition
THE NEW HIGH FIDELITY HANDBOOK

by Irving Greene and James R. Radcliffe

With Introduction by Deems Taylor who says
“...Messrs. Greene and Radcliffe, two gentlemen whose
knowledge of hi-fi is only slightly less than awesome
... Read it through, and you will arise full of knowl-
edge.” A complete and practical guide on high fidelity;
covers planning, buying, assembly, installation, and
building hi-fi furniture, $4.95 Postpaid.

Postpaid. -

t&e and repair of HI‘H

=28

No. 118
NEW! How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Vclume |
by Leonard Feldman

Latest information on hi-fi components for cfficient 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, descriprive illustra-
tions and hook up diagrams, buyers’ guide. 156 pages profusely
dtlustrated. $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 $...........cccecueueneeee...(No. C.O.D.)

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110 112 114 115 118 119 120
NAME
ADDRESS.

CITY. ZONE STATE
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DB, DBM & THE VU |

(from page 32) J

50 G350
o 3ch

IMIN40TIAIA GNY WHO¥YISIY

differs from the db in the value of the

reference level, in applieation, and in the
fype of meter required for measurement
purposes. Although it is possible to use
decibal notation with any waveshape, the
VU is restricted fo the measurement of
complex audio waves. Murthermore, any
veasonably good meter having flat fre-
queney response out fo about 20 ke may
be ealibrated for db readings, but VU
mefers must be built according to exact-
ing specifications. The final difference
between the units is of eourse the refer-
ence level, the VU being based on a 1
milliwatt power dissipation across 600
ohms as its zero value. Kquation (1)
may he used for VU ealenlations by
substituting the appropriate referenee
level.

Almost everyone relies on a sinusoidal
oscillator for testing purposes. Consider
for a moment the problem involved in a
broadeast studio if the sine wave gener-
ator output is measured in db, and the
audio ecireuits are monitored with VU
meters. It would be necessary to add and
subtraet values for each reading in oxder
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 meter, and vice-versa. Clearly,
something is needed to eliminate extra
caleulations, and a db unit based on the
same refevence level as the VU would he
quite handy. To prevent confusion 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
base. Use of the dbm eliminates the
necessity of converting from one unit to
another when making measnrements with
sinusoidal generators. As a further aid
in simplifying measurements, most mod-
ern db meters are in reality dbm mefers,
that is, the zero marking on the scale

this instance the reference level iz 1 mw.

Nawm = 10 10g (‘3/00[) =10 l()g
5000 = 56.99 dbm
Ezample 3. The signal on a telephone
lineg is +4 VU. How much power (in
watts) is on the line?
Solution: Transpose Tiq.
solve for P,

2 - po=1
P, =P, log

(1), and

(i\'vru/_l(]) = (01 10“ =
(4/10) =2.51 mw.
Example 4. What is the level in dbm
corresponding to 0.3 mw of power?
Solution: Use Bq. (1) with the 1-mw
reference level.

=10log (.0003/.001) = 10 log
(0.3) =10 (9.477 - 10)

As diseussed previously, the negative
characteristic wmakes this calenlation
awkward. Iowever, by subtracting 19
from 9477 the work is simplified:

Navm

Nawm =10 (= 523) =—5.23 dbm

Voltage Reference levels

Equation (1) permits the caleulation
of db, dbm, and VU levels only when the
power content of signal is known.
Measuring power in an amplifier eireuit
is usually diffieult, and involves opening
the eirenit at some point. As a practical
matter, therefore, measurements in most
circuits are invariably made with a volt-
meter, sinee no connections need be
broken or altered. It seems appavent that
an equation similar to Eq. (), buf based
on a voltage ratio, would be helpful. In
order to derive such an equation, it is
only necessary to recall that power in an
electrical cireuit is found from the ex-
pression F52/R. Substituting this into
iq. (1) for both P, and P, gives
E2/R, & By

Tih = o — o —
Nu=10log g =40 log 5 =

But, the logarithm of a produet is equal

I,

"' 40 AJOD AHYINIWITAWOD ¥NOA HO4 811d "1d3Q Ss$3dHaAaAv
NOILYEO4UDD

‘ssepy ‘abpluguied —1asag $scl) O

XIS 7300w IHL Lnoayv *

a.1ed oM 9ydoad x1oJ pue -

corresponds to 1 mw/600 o rather than oL a g S =
6 mw/500 o, to the sum of the individunal logarithms, s = o S
: - . N 7 ey ® = GRS
To further illustrate the application of ~and the logarithm of a squared term is S & ~ & é =
the various reference levels, consider the twice the logarithw of the term in linear SRS oS oy el (4 | = o
following examples: form. This permits the above equation to S = § i : E g S~
] a () =~
Example 1. Tind the power level in db  be rewritten as =5 & S T 8 5 =
S R W
for a cireuit in which the power across B, R, =28 =% P
the load is 5 waits. N 'fb—~0]0':"T - 10 log [T (2) = g_. <§ = g g 8 § é
Solution: Use Bq. (1) and substitute. . L ¥ U . S e T e S S S =
Since the desired value is to be in deei- which %, is the rms voltage of the S u‘é g LR ) %
N ey ol signal being measured, K, is the rms ﬁ « 9SS = =3 8
=2 0 "~ reference voltage, R, is the resistance ) g? é}_ _: & 38 @
Nau=10log (5/.006) =10 log across which ¥, is measured, and R, the s 5 e S
B e D . X . . ! =
833=20.21db  sppropriate reference resistance obtained 2 8 S
Caample 2. Wind the power level in  from the power reference (either 500 @ g3 e
- » g
dbm for the power specified in Example or 600 ). T 3
1 Tn orvder to ufilize Eq. (2), it becomes 3 -
Solution: Again, use Bq. (1), buf in  neecessary to express the reference level -
AUDIO e NOVEMBER, 1958 89
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THE INCOMPARABLE

L

XE100

3-SPEAKER SYSTEM

for Stereo or Monatvral, this superb speaker
system achieves a new dimension of natural
raproduction without coloration! Made
under the same lohoratory procedures as the
famous PREMIERE 500, the X-100 ¢om-
bines two 12" United Woofers and 5*/ cone
Tweelar for full-tange, distortion-free
sound. Walnut, Birch or Mohogany—$109.50 net.

Send for complele INerature

SPEAHKER
SYSTEMS

192 WILLIAM ST, EAST ORANGE, N. J.

Circle J0A

A SUPERIOR TAPE FOR
BEGINNERS. EXPERTS, PROFESSIONALS

AN =

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:
A112

mamicd CoRPORATION
LODI, NEW JERSEY

Circle 90B

in volts. Using the same expression for
power (P=F*/R) and solving for K
shows that

E=\/PR

Then, substituting the proper values of
P and R from the power reference levels,
for a 1-mw reference
E,=/(.001) (600) = 0.775 volis

Similarly, for a G-mw rveference, K,=
1.732 volts,

By substituting I°R for P in Eq. (1),
another nseful db relationship may he
formed. Thus, for current,

) _ 1, R, M
Nuw=20log <I_> + 10 log (F) (3)
2 £
Inasniuch as it is simpler to measure
voltage in a eirenit, a eurrent reference
for T, is not normally used, although one
could be calenlated. Equation (3) finds
its application in circuit analysis when
currents are being calenlated rather than
measured. I, is considered to be a refer-
ence only for the eireuit under discnssion
at the moment, and may have any value
whatsoever. R, and R, in this instance
are the vesistances through which J, and

1, flow.

Correction Factor

The term 10 log (R,/R,) which ap-
pears in Kq. (2) is known as a correction
factor. Tts purpose is to raise or lower
Nav when the resistance across which £,
is heing measured is not equal fto the
appropriate refevence resistance, R,. The
correction factor corrvects Nav for the
numerical difference between voltage and
power in the civenit. Thus, if B, is meas-
ured across the proper value of resistance
(50D @ or 600 @) the corvection factor
may be neglected since it beecones 10
log 1, which, of course, equals 0. How-
ever, if R, is greater than the reference
resistance, the correction factor will be
negative, and Na» will be redueed. Con-
versely, if R, is less than the reference
value, the correction factor will cause
Nuy to increase.

In certain applications the correction
factor is omitted when using Eq. (2).
Tor these cases, the vesulting value of
Naw 13z known as the epparent level, so
named because meters ealibrated for db
veadings only respond to the voltage
heing measured and eompletely negleet
the resistanee across which measurement
is made, On the other hand, Wq. (1)
always gives the correct level, regardless
of resistance, so the values calenlated
from this equation are known as frue
levels. When the correction factor is
equal to zero, the apparent level and the
true level are equal. For all other cases,
a simple relationship exists:

Nan Factor (4)

As an illustration of the need for the
correction factor, consider the cireuit of

— AT 00 5, 7Y
5= N ’”'"!’IJ + Cor.
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=lv
o,

1

Fig. 5. A simple circuit used to illustrate
the need for the correction factor in db
calculations.

Fig. 5. The switeh permits the use of
either a 500-0 or 1000-o load. For
simplicity, the generator has no internal
impedance, and provides 1 volt aeross
the load regardless of switch position.
When the switeh is placed in the 500-0
position, the load power will be
P=12/R=1/500=2muw.
Now, using Eq. () to find the true level
in db:

Nav=20log (1/1.732) == 477 db
Using 15q. (2) (but without the corree-
tion factor) to find the apparent level:

Nav=20log (1/1.732) == 477 db

The two ealeulations provide identical
results only hecause the resistance of the
load was equal to the reference resist-
ance. However, if the switeh is thrown
to the 1000-m positicn, the load power
becomes

P=1/1000=1muw.,

and the true level, from Kq. (!) is
Nav=10log (.001/.006) =-7.78 db

The apparent level, from the voliage
ratio of Eq. (2) is

Nav=10log 1/1.732== 477 db

Observe that the apparent level is higher
than the true level in this illustration
sinee the correetion factor is not zero.
The correction factor may be found, and
added to the apparvent level, in which
case

A‘Y/HJL./ = /(} I!)g H:/]f, = 14 |()g
(500/1000) == 3.01 dl)

and Nany,,, =477 =501 ==7.78 db.

Gain and Loss

In audio eireuits, the comparison he-
fween input and output levels presents
several possibilities. Rither the output
will be greater than the input, as with
amplifiers, or the outpnt will be less than
input, as happens with pads, filters, and
equalizers., In some ¢irenits (the eathode
follower iz an excellent example) it is
possible that the output voltage will he
smaller than the input voltage, while the
output power is larger than the input.
If these conditions are to be discussed
mtelligently, it is essenfial that the eir-
cuit parameter involved he specified. As
a further aid in eclarifying what might
become a muddled situation, the IRE has
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standardized the teyms gain and loss for

use with power only. Thus, any system
in which the ontput power exceeds the
input power is said to exhibit a gain,
while cireuits having higher input power
levels produce a loss. When voltage is
the eriterion, a eireuit producing a larger
output than input is said to provide
amplification, and if the output is the
smaller, the eireuit produces attenuation.
Unfortunately, the standardization of
terms is a slow proeess, and it is entirely
possible that the term attenuation may
be nsed when loss is intended. This is
partienlarly true in older texthooks and
magazines (prior to 1956). In most in-
stances, however, the text itself will
provide a guide to what is meant.

Gain and loss are both pure numbers
indicating a ratio of input to output
power for a cireuit. For instance, if an
amplifier provides an output power 1000
times greater than the input, the gain of
the amplifier is 1000, This can be ex-
pressed conveniently in db, for the db
gain of a cdrenit is defined as the differ-
ence in db levels between input and out-
put. Thus

o _ Puul [ Pin
Navyyp, =10 log ) 10 1og P

which, by the rules of logarithms, may
be written as
Nay,.. = 10 log [M——’
aguin - o Pi ”/'p-k
= 10 log <[’> ()
= Pin

Note that the reference levels caneel, so
that gain (or loss) is always (‘\]‘11(\5(“(1
in db, never in dbm or VU,

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 . 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 ratin of Powr to Piw is 1000, then
Ny, 1s 30 db. In the event the output
power is less than the input, the gain
becomes negative, indicating a loss. Loss
i5 usnally econsidered a positive guantity,
$0, when the output power is less than
the input, the ratio of Pour to Pin in
Bq. (5) is usually inverted. To illustrate
turther, a eirenit in which the output is
20 db less than the input has a gain, by
Iiq. (5), of —20 db, or more conven-
iently, a loss of +20 db.

Althongh gain and loss ave only ex-
pressed in db, they may he added to
levels specified in db, dbm, or VU, As
an exaniple, consider an amplifier hav-
ing a gain of 50 dbh, Assuming the inpnt
to the amplifier is —40 VU, the outpui
level would be the input level plus the
gain, or —40+50=+10 VU. The refer-
ence used for the input level is also used
for the output level, thereby simplifying
the arvithmetic involved in gain and loss
calenlations. Based on Eq. (5), the fol-
lowing relationships may be used for
gain and loss caleulations:

Output level = input level + gain or
loss in db (6)

Input level = output level 3 gain or
loss in db (7)

(8)
Loss = input level —output level  (9)

In Eqs. (6) and (7), the topmost sign
operates with gain, the bottom with loss.

Asg with reference levels, it is more con-
venient fo work with voltage rather than
power, Ior gain and loss calenlations,
however, the input and output imped-
ances of a eirenit may not he equal, and
may not be purely resistive, requiring
that phase angles he taken into account,
By substitution, Tq. (5) may he re-
written in terms of voltage, impedance,
and phase angle:

Gain = ontput level — input level

Zout

Enut? cos GI;MI\I
=10 log 7J

N
1 ot
4 iin €OS 0“1

P

which ean also be expressed as

Iont
\:M,/,“” 20 I()G ( )' £ > + 10 low

in

Zin . 101 cos Pput ( Z())
Ziont o8 cos fin

In Eq. (10), Zin and Zout are the magni-
tudes of the input and output imped-
ances. The phase angles, %in and four,
are the angles whose tangents are X/RB.

Amplification and Attenuation

Many cirenits, preamplifiers in pavtic-
ular, provide no appreciable power out-
put. It is therefore more convenient to
consider input and ontput voltages only,
negleeting the impedances and phase

angles that may be present. When volt- |
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the incomparable
Ferrograph

ERlE

tape recorders

Ferrograph Stereo equipment is de-
signed to meet traditionally exacting high
quality standards.

Two superb models ure available:

Yhe 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 3$ js designed for
the playback of stereo tapes and also
offers all the features monaurally of the
popular Ferrograph 8A Series, While it is
possible to employ auxiliary amplifiers,
the Ferrograph “Stere-ad” unit offers the
ultimate in matched amplifiers resulting
in superb stereo reproduction.

Limited production and hzavy demands
will delay delivery. See yowr local dealer
and place your order now!

ERCONA CORPORATION
(Electronic Division)
16 W. 46 Street, Dept. 96, New York 36,N.Y.
In Canada: Astral Electric Co, Lid.
44 Danforth Road, Toronto 13

Circle S1A

TRUE HI-FI

BEGINS

WITH

NS

Sonotone.

STEREO
PHONO CARTRIDGES

50 manufacturers of over 417
phonograph models specify
SONOTONE.

When you buy or modernize
your record player, insist on
Sonotone Ceramic Phonograph
Cartridges.

R T T S
Circle 918
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Too, too much talent
is what you’ll hear on
TOO MUCH . . . a new
set of very swingin®
sides by the

Mary Kaye Trio

B 1222 BS 1222

corded in

. .. i superd .

. Vitaphonic High Fidelity.
‘by Warner Bros. ... the
first name in sound. -

Relax on a couch ...
project into the dream
world of SPELLBOUND.

The eerie theramin
sounds from one of
the greatest films
ever made. As
parformed by
HEINDORF.

B 1213 BS 1213

ADVANCE ORDERS

BOUND VOLUMES
1958 lIssues
Audio Magazine

Order Now*

LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. S. DELIVERY ONLY

Send Order
and Remittance Today

Book Division
Radio Magazines, Inc.
P. O. Box 629
Mineola, N. Y.

“Delivery January 15, 1959
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age is the eriterion, the amplification
provided by a civenit may be found from
the voltage ratio of Bq. (10) by itself.
Attenuation, on the other hand, is oh-
tained from the same ratio by merely
inverting the fraction. Thus:
Amplification = 20 log (Fout/Ein)
Attenuation = 20 log (Ein/Esut)

(11)
(12)
As with loss, attenuation is assumed to
be a positive quantity indieating an ont-
put lower in value than the input. Nega-
tive values of mnplification are actually
values of attenuation,

Both attenuation and amplification are
based on a logarithmic ratio, and are
therefore usunally measured in decibels.
Originally, however, the decihe]l was de-
fined in terms of a power ratio. Becanse
power does not enter into caleulations of
attenuation and amplification, the IRE
has suggested that these two guantities
be measnred in a new unit, called deeilog,
to differentiate them from gain and loss.
This seems entirely feasible, and more
than likely, newer texts and articles will
ineorporate this term. The decilog, it
should be noted, is merely another name
for 10 times the logarithm of a quantity.

The relationships existing between the
input and output of a eircuit ean best be
shown by a numerical example. Suppose
that a eathode-follower eireuit operates
with an input of 02 watts aeross a 10,-
000-ohm resistance, and provides an out-
put of 0.1 watts across 100 ohins. What is
the gain and what is the amplification
provided by the circuit? The gain is
found from Eq. (5), by inserting the
input and output power values:

Nabgoen =10 log (.1/.02) =6.99 db
The amplification may be found from
Bq. (11), but first the input and outpnt
voltages must be found:

Ein=\/(.02) (10,000) = 14.14 wolts
Ewt =~/ (0.1) (100) = 3.16 volts
and, from Eq. {(11)
Amplification = 20 log
(8.16/14.14) =— 13.02 ab
which is therefore
than amplifieation.

attenuation rather

Conclusion

It has been shown that the decibel is
a unit with whieh signals can be accu-
rately measnred and caleulated. 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 audio circuits
for measurements of levels, The db is
also used for gain and loss measure-
ments, while a new unit, the deeilog, is
used for amplifieation and attenuation.
[t is the anthor’s hope that the material
presented above has been useful and
helpful in understanding the deeibel, for
it is the basie yardstick of measurement
{in aundio cireuits. =z
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—(CLASSIFIED—

Rates: 10¢ per word per Insertion for nontommerelal
advertisements; 25¢ por word for commercial adver-
tisomonts, Rates are net, and no discounts will be
alfowsd. Copy must bo led [ In
full, and most reach tho New York offies by the
first of the manth precsding tha date of Imsue.

THI? AUDIO EXCHANGE has the largest
selection of new and fully guaranteed used
equipment., Catalog of used equipment on
request. Aundio Ixchange, Dept. AL, 159-19
Hillside Ave., Jamaica 32, N. Y., AXtel 7-7577 ;
3GT Mamaroneck Ave, White Plains, N. Y.,
WH S8-3380; 838 Flatbush Ave., Brookiyn,
N. Y.. BUckminster 2-5300.

HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service

70 Yesey St., New York 7, N. Y. BA 7-2580
LOOKING FOR CLEAN RESPONSE TO 20

CYCLES? Listen to the radically new Racen

“HA-C” 15" foam-suspension speaker. Racon

Electriec Company, Ine, 1261 Broadway, New

York 1, N. Y.

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad you did. Unusual savings., Key Elee-
tronics, 120 Liberty St, New York 6, N. Y.
IEVergreen 4-6071.

WRITI for confidential money saving prices
on your Hi-Fidelity amplifiers, tuners, speak-
ers, tape recorders, Individual quotations only :
no eatalogs, Classified Hi-Fi Ixchange, AR,
2375 E. 65 St. Brooklyn 34, N. Y.

Trade for new-used
prises, Roslyn, Pa. T

AMPEX's

5. Grove Enter-
irner T-42

{
77.

FISHER 80-I8 (FM-AM) Tuner. Ist class
condition ; only $65. B. K. Balch, 611 Living-
ston Rd., Linden, N, J.

Bold, Brassy RECORD-JACKET RACK—
Seventeen stordy inches, sixty wide spaces,
$3 postage included. Lessner's, 1222 German-
town St,, Dayton, Ohio,

WILL BUY discarded or damaged 12”7 (or
15”) speaker with extra heavy magnet slog.
Gordon  Cain, 15 Maner Circle, Newton 67,
Mass,

BRILLIANT, uncirculated Lincoln cents;
1056, 1956D, 1957, 1 D, 1958, 1958D, sealed
container, Set I150—35¢. Huth, 9831 M\ed-
ford, St. Louis 21, Mo.

WANTED : Pickup cartridge
DiamondDise vertieal records.
Oakhill, Oakland 5, Cal.

for Edison
Haller ; 423506

SACRIFICE, 4AM Heathkit 20-watt ampli-
fier. Practically new. Wired and rested. DPep-
feet, 338, express colleet. C. Katz, 17 Henley
Rd. Phila. 31, Pa.

NEW WIRED AND TESTED Dynakits st
kit price. Mark II, £69.95, Mark III, 879.95.

dvery amplifier with individual laboratory
response corve, Lo “n™ J i Fi, 416 N, 15 St.
Kenilworth, N. J.

SAVE MONEY. Get our quotation before

vou buy., Write to Dept. W, Professional Hili,
Rox 62, Canal Street Station, N, Y, 13, N, Y.

SELL: AR-1 speaker,
Adler, TR 3-1793, New

korina, $130.
York. Evenings.

Max

HI-I'L DOCTOR—\WIill solve your hi-fi prob-
lems on-thespot. Acoustie, audio, nand radio
engineer. Stereo designing. Professional visits
—day or evening—New York area. Willimn
Bohn, I"'Lazg 7-8569, weekdays.

TAPE DUPLICATION on Ampex using
“Scoteh” brand tape. Monophonic or stereo.
1200 feet—£$H. Records duplicated. Bob's Tape

Service, 7909 Lazy Lane, I't, Worth 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, Calit.
Circle 93C

FMQ ~3

ANTENNAE

Get more FM stations with the world's most
powerful FM Yagi Antenna systems.

Send 25¢ for booklet “Theme And Varia:
tions” containing FM Station Directory.

APPARATUS DEVELOPMENT CO.
Wethersfield 9, Connecticut
Circle 93D

no further . . . if you're
searching for hi-fi savings.
Write us your require-
ments now.. .
Keg Electronics Company
20-K Liberty St.,N.Y. 6. N.Y.
4-607

Al T

Circle 93E

CANADA
High Fidelity Equipment

Complete Lines @ Complete Service

Hi-Fi Records — Components
and Accessories

ELECTROVOICE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO, CANADA

Circle 93F

the finest in Hi-Fi

featuring gm%ﬂ.‘&:

HIGH FIDELITY COMPONENTS

SOUND

_DRPQR-\TION

" 820 W, Olympic Bivd. -L.A. 15, Calif. - RI7-0271

Cirele 93G

“BUCK STRETCHER"
HI-FI VALUES!

Expand the buying power
of your Hi-Fi dollar at
Sun Radio with substantial
s.‘nvings on new and {ully
guaranteed name bra=d
Hi-Fi components!

Srna‘ for our apecial price quo-
tationz and our Hi-Fi packape
specials! Depl. A8
SUN Rudio & Electronics Co., Inc.
650 6th Ave,, New York 11, N. Y.

Phone: ORegon 5-8600

Circle 93H
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Industry People...

NOTES FROM THE NEW YORK HIGH
FIDELITY SHOW. Ellot Davis, director
of shows for the IHFM, chose the New
York show to announce his resignation.
e is joining Sid Weiss’s factory repre-
sentative firm in Los Angeles as a partner
. . Sid Cottin, formerly an executive
with Golden Crest records, is the new
show director for the ITHIFM . . . Bill
Thomas and Ray Pepe, president and
sales manager, respectively, of James B.
Lansing Sound, Ine., both pleased and
astounded by interest in the company’s
super steveo speaker system—the Ranger
Paragon—which sells for almost two
thousand dollars . Emanuel (Bert)
Berlant equally pleased over acceptance
accorded the Stephens “Stereo Dot”
speaker system.

John Hilliard, chief engmeer for Altec
Lansing Corporation, and Earry F. Oison,
who heads up acoustical development for
RCA, visited the High Fidelity Show in
the New York Trade Show Bulidnu, only
briefly, spending the bulk of their time
p.wticip.uuu, in the annual convention of
the Audio IEngineering Society, which was
held co-incidental with and directly
across the street from the Hi-Ii show,
in the Hotel New Yorker . The Windy
City contingent at the Manhattan show
included Bill Grommes, president of Pre-
cigsion Jlectromjes, Ine¢., which manufac-
tures high-guality amplifiers under his
name; Karl Eramer, engineering execu-
tive with Jensen Manufacturing Com-
pany; Irving Rossman, president of Pen-
tron Corporation; and Maunrice Meshboum,
prominent commercial artist who is the
dean of Chicago hi-fi enthusiasts L
Edgar Villehur elated over public renction
to the new AR tweeter, first described in
the October jssue of AUDIO

Paul Sampson, executive with Harvey
Radio Company audio department, accept-
ing congratulations on his October 18
marriage to Janet Buffington . . . Hermon
Hosmer Scott, who sulfered a near-fatal
illness only recently, surprised friends
by showing up ]ooklu"‘ as fit-as-a-fiddle
.. . James Grayson, president, Westmin-
ster Recording Company, lgnc.' was one
of & number of top executives who at-
tended their firm's exhibits to get a first-
hand opinion on public thinking. Othevs
included Avery Fisher, president of Fisher
Radio Corporation, George Silber, presi-
dent of Rek-O-Kut Company, and Milton
Thalberg, president of Audiogersh Corpo-
ration . . . Jack Frazier, president of In-
ternational Electronics Corporation, Dal-
las, Tex., represented the second-largest
(lud Don t fire me, 1 quit) state with an
impressive display of high-guality speak-
ers manufactured under his name 5
Vincent J. Skee, head of Lllectronic Apph-
cations, displayed a German-made rever-
beration chamber at the AES convention
which may well alter recording tlech-
niques throughout the world. More about
this in_a subsequent issue of AUDIO.
Lester M. Bogen has resigned as presi-
dent of the Bogen-Presto division of the
Siagler (‘mpomllrm . .. F. 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 Wateh Co.

jmlumy Noled

AES ELECTS OXriICBrRS. Donald J.
Plunkett of Capitol Records has been
¢lected president of the Aundio Engineer-
ing' Society f{or the coming year, suc-
ceeding Sherman M. Fairchild. The elec-
tion was held in conjunction with the
Society’s recent convention in New York.
Executive vice-president is Harry L.
Bryant of Radio Recorders, Lox Angeles.
Other new officers are: Arthur G. Evans,
RCA, Indianapolis, central vice-president,
and Vincent Salmon, Stanford Research
Institute, Menlo Park, Calif., western vice-
president. C. J. L,ullul. pu_sulum. of Audio
[nstrument Company, and Ralph A. Schle-
gel of RKO Teleradio Pictures, both New
York, were re-clected secretary and treas-
urer, respectively. Newly-elected gover-
nors are Frank X. Pontius of Westrex
Corporation, Ross H. Snyder of Ampex
Corporation, and S. Edward Sorensen of
Columbin Records, Inc.
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we are ashamed

~_',_,./ Made in England

to mention the prz'ce.’

Coaxial 700 Series Mark 111

Some manufacturers are ashamed to mention
the price because it is so 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
mto 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”, 107 and 127 Models—all with

Alcomax 111 Aniso-tropic Magnet sys-

tems of 12,000 Gauss Flux Densities.
Buy it .. . Iry it . . . we back claims with
a momy back guamutec. At all hi-fi dealers.

ERCONA CORPORATION
{Electronics Div,)
16 W. 46 St., Dept. 97, New York 36, N.
In ('amzda Astral Electric Co., Lid.
44 Danforth Road, Toronto 13

Circle 53A

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 eveyywhere!

Write for more info:
Electrocoustic Caorporation,

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 Oulput for New Stsres FM

® 1) Tubss (incuding 4 dual-purpese) +
Yoning Eye < Salenium rachifier Pre-
vide 17 Tube Parformante

@ JOKC Whistle Filter @ Pra-cligned 1Fs
@ Yuned Coscode FM @ 12 Toned Circuits
@ Dual Cathede Fallower Output

@ Saporately Tunad FM and AM Sections

® Armstrong Circvit with FM/AFC ond
AFC Dafeot

@® Dual Double-Tuned Transformer
Coupled Limiters.

More than a year of reseorch, planning om: e;nglnoonllnoixm! im?l the :n:l‘dnn'o:
nor. Ity unlqus flexibility permits the recopdion of binaura
o l?h!?"a :Storo?l'!u i tr e on hzh FM and AM), the Independent
-operation of both the FM and AM sectioms at the same fime, ond the ordinory
recopiion of olithar FM ar AM. The AM ond FM sectons are separately funed,
'each with o seporate 3-garg funing condenser, separate flywhes! tuning and
separate voluma contrel for proper baloncing whan used for binaural programs.
Simplified accurate knlfo-edge tuning Is provided by mogic eye wll\llch upe_rolm
indopendently on FM and AM, Avtomatlc frequency controf ""lacks in"" FM signal
permanently. Aslde from Hs unique flexibility, this lr, obove all olse, o quolity
high-fidelity tuner Incorparoting features found exclusively In the highast priced
funers.
FM pecifications include grounded-grid 4riode low nolse front end with frlede
mixer, double-tuned dual Hmiters ‘with Foster-Seelsy discriminator, less thon 1%,
harmonic distoriion, frequency rosponse 20-20,000 cps == ¥, db, full 200 ke
bandwidth and seasitivity of 2 micravelts for 30 db quisting with full limitiag at
one mlcrovalt. AM specificotlons Include 3 stages of AVC, 10 ke whistie filter,
bulit-in ferrite loop antenna, less than 1% hormonic distariion, sansitivity of 5§
microvalis, 8 ke bondwidth and frequency response 20-5000 cps = 3 db.
The 5 controls of the KY-500 ors FM Volume, AM Volume, FM Tuning, AM Tuning
and 5-position Function Selscior Switch. Touefully styled with gold-brasx escu-
tchoon having dark mareon bockg d plus matchl knobs with gold
Inserts. The Lafoyette Stereo Tunar was deslgned with the builder In mind. Two
saparate printed clrevit boords make comtructlon and wirlng simple, evan for
soch a complex unit. Complete kit includes all parts ond mafel cover, a step-by-
step instruction manual, schemotic and pldoriol diggrams. Size 15 13%" W x
10%” D x 4%42” H. Shpg. wt.,{22[Ibs.

oy ot T WS ST e b BT L | e Net 74,50
LT-50 Same as obove, complelely factory wired ond fested...Net 124.50

NEW! LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/Monaural Control Problem!

Use it as & Bilmawral-
Stereophanic
F3M-AM tumer

Use it as = Dnal-
" Monanral FM-AM i(mner

Use it ms a stralght

Momanrul FM or AM

fmmeor

KT-500 |y iy

74.50 Form

eHLY 7.45 DDWN
7.00 MONTHLY ..~

® 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 fl-
DELITY. Provides such unusval feolures as o Bridge Control,
for variable cross-channel signal feed for elimination of ‘'ping-
pong’’ (exaggeraled separation) effects ond for 3d channel
outpul volume control for 3-speaker sterea systems; 3d channel
outpul alto serves for mixing stareo to produce excelleat mon-
oural recordings. Also has full input mixing of monaural pragram
sources, special *'null’* sterec baloncing ond calibrating system
(better thon metars), 24 equalizolion pasitions, all-cancentric
controls, rumble and scratch fillers, loudness twitch. Clutch type
valume controls for. balancing or os ) Moster Volume Conirol.
Has channel revarse, electronic phating, input level controls.
Sensitivity 1.78 millivolts for 1 velt out. Duel low-impedance
ovtputs (plate followers), 1300 ahms. Response 10-25,000 ¢ps
= 0.5 db. Less than .03% 1M distortion. Usas 7 new 7025 low-
noise duol trisdes. Size 14”7 x 4%” x 10%”, Shpg. wt., 16 Ibs.
Complete with printed circuit bsard, cage, profusely illustrated
inslructions, all necessory parls.

LAFAYEYTE KY-8600 — Sterec Proamplifier kit ..._.. Net 79.50

ONLY 7.95 DOWN
E.00 MONTHLY

® RESPONSE 10-25,000 CPS -+ 0.5 DB

® & CONCENTRIC FRONT PANEL CONTROLS

@ 4 CONCENTRIC REAR PANEL INPUT
LEVEL CONTROLS

® 180° ELECTRONIC PHASE REVERSAL

NEW! 4 LAFAYETTE STERE0/MONAURAL BASIC POWER AMPLIFIER KIT

@ 35-WATT STEREQ AMPLIFIER- @ 2 PRINTED CIRCUIT ROARDS FOR
18.-WATTS EACH CHANNEL NEAY, SIMPLIFIED WIRING

@ FOR OPTIONAL USE AS 356-WATY @ RESPONSE BETTER THAN 35-30,000
MONAURAL AMPLIFIER CPS = 1/, DB AT 18 WATTS
@ EMPLOYS 4 NEW PREMIUM-TYPE @ LESS THAN 1%, HARMONIC OR
7139 OUTPUY TUBKS JRYERMOBULATION DISTORTION
A superbly-performing bosic tlereo omplifier, in eoiy-to-build kit form fo seva
you lots of money ard lel you got Into steréo now ot minimum expensel Duol
inpuls ore provided, each with individual velume zonirel, and the unit moy bs
uted with a stereo preamplifier, for 2-18 wolt sterea channels or, of the flick of
a swilch, as a fine 3&-walt monaural emplifier — or, if desired, it may ba used as
2 seporate monaural 18-watt omplifiers] CONTROLS include 2 input volome con-
trols, channsl Reverso switch [AB-BA), Menaurol-Stereo switch, DUAL OUTPUT
I!dPEDANCtS ore: 4, 8, 16 and 32 ohms (permitting parallel (menaural) apsra-
fion of 2 speaker systems of up to 18 ohms. INPUY SENSITIVITY is 0.45 volls per
channesl f‘er lgll oulpu!. TUBES aore 2-6ANS, 4-7189; G2-34 reclifior. SIZE 9-3/18”7d
(10-9/18” with controlt} x 51,%h x 13V ”w. Supplied complete with parforated
matal cage, all nezetsary ports and delailed imstructions. Shpg. wit,, 22 Ibs.

rimsmienenNot 87,80

KT-310
47.50

ONLY 4.75 DOWN
ER
v KY-310 Steroo Power Amplifier Kit oooooooeeeveveeeoreeins

—  — —————— —— o e, N

P. 0. BOX 511

Lafayette Radio

JAMAICA 31, N. Y.

{1 Send FREE LAFAYETTE Catalog 590
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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 Consale.
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
design output with blending adjustment to
permit you to select the desired
proportion of left and right channel.
For complete flexibility, no

stereo by

monitoring of recording levels and
channel balance to meet the needs
of any disc or tape recorcer.
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 stzreo
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
Multiplex Adaptor for new exberimental
Crosby system FM Multiplex
broadcasts—$49.95.

‘ SERIES 340 SIEREOP)IONIC MASTER CONTROL CON&~'~

prices slightly higher in western states

madison fielding stereo

For complete specifications write:
BRAND PRODUCTS (NC.

Warketing organization for Madison Fielding Corporation
Dept. B12, 11 Lorimer Street, Brooklyn 6, N. Y.
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SERIES 332 am/rm STEREQ TUNER SERIES 320 40-WATT INTEGARATED STEREO AMPLIFIER
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