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If you believe that all recording tapes are the same . .. read these facts about Soundcraft: today's great motion
pictures depend on the most extensive stereophonic techniques and effects. To achieve them requires a magnetic product capable
of satisfying the most critical demand. For years one name has consistently won virtually 100% acceptance of the uncompromising
technicians of this industry. That name-Soundcraft. The fact is the development of the Soundcraft Magna-Stripe Process revolutionized the course of the entire industry-led to the advent of the stereo sound tracks of the great wide screen films. For this,
Soundcraft was awarded the only Academy Award "Oscar" ever given to a recording tape manufacturer. Today the sound you hear
in the great MGM (Camera 65), Todd AD, Cinemascope and other wide screen productions is reproduced on Soundcraft magnetic products. Motion picture producers investing millions of dollars can't
afford to take chances. That's why " It's Soundcraft in the great motion pictures!" You, too, can
have this same measure of superior performance and reliability in your own recordings by switching
to Soundcraft-where professional performance is the standard and satisfaction the guarantee.
See your Soundcraft Dealer today and let him put you on the right "sound" track with Soundcraft.

REEVES SOUNDCRAFTcORP.
Main Office: Great Pasture Road, Danbury, Connecticut· New York: 10 East 52nd St.
Chicago: 28 E. Jackson Blvd . • Los Angeles: 342 N. LaBrea • Toronto: 700 Weston Rd.
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Ariz., Phoenix : KEPI . KNIX
Calif .• Fresno : KCIB. KXQR
los Angeles : KFMU. KMlA
Oceanside : KUDE
Sacramento : KSFM
Santa Barbara: KMUZ
San Diego : KGB. KlRO. KPRI
San Francisco : KPEN , KBAY
San Jose: KSJO
Visalia : KONG
Woodland : KATT
Conn .• Newton : WGHF
Dela .. Wilmington : WJBR
Fla ., Miami Beach: WAEZ, WVCG
Orlando : WHOO
Sarasota : WYAK
Ga .. Columbu s: WRBl
III., Chicago: WEFM. WFMT, WKFM
Rock Island : WHBF
Ind ., Evansville: WI KY
Indianapolis: WFMS. WISH
Iowa, Des Moines : KOMI
Kans. , lawrence: KANU
Wichita : KCM B
Md .. Towson : WAQE
Mass., Boston (Waltham) : WCRB
l ynn : WUPY
Mich .. Detroit : WDTM . WGPR
East lansing: WSWM
Gra nd Rapids: WJEF. WOOD
Minn., Minneapolis: WAYl. KWFM
Mo., Kansas City: KCMO
SI. loui s: KCFM . KSHE, KWIX
Nebr.. Omaha : KQAl
Nev .. las Vegas : KORK
N.J .. Dover : WDHA
long Branch : WRlB
N.Y.. Garden City : WliR
New York : WQXR. WTFM
Schenectady : WGFM
Syracuse: WSYR
Westbury : WGFM
N.C.• Burlington: WBBB
Ohio. Akron: WDBN
Cleveland: WNOB
Columbus : WBNS
Middl etown : WPFB
Ore., Eugene : KFMY
Portland : KPFM
Penn .• Johnstown : WJAC
Norristown: WI FI
Phil adelphia: WFlN , WHAT, WQAl
Wilkes-Barre: WYZZ
R.I.. Providence: WPFM
S.C .. Spartanburg: WSPA
Texas, Dallas : KI Xl . KSFM
Houston : KODA. KFMK, KGHM
Wichita Fall s: KNTO
Va., Rich mond : WFMV
Wash., Seattie: KISW, KlSN
Wisc., Milwaukee : WFMR, WMKE. WTMJ
Canada. Oshawa: CKLB
Toronto : CFRB, CHFI

Herman Burstein
Norman H . Crowhllrst

· M EMBE R·
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LIVE NEAR
ONE OF
THESE
STEREO-FM
CITIES?

CHARLES A. ROBERTSON

AUDIO Articles
Single-Speaker Stereo
Electronic Speed Control for HysteresisSynchronous Motors
Protection of Trade Secrets
The Transistor Amplifier, Economy Model
Evaluating Signal-to-Noise Ratio
AUDIO Visits Paris For T W O Shows

DO YOU

APRIL, 1962

www.americanradiohistory.com
AmericanRadioHistory.Com

If so, see your Sherwood dealer right
away! The FM stations listed above
are now-or soon will be-broadcasting
in Stereo. To enjoy fully this thrilling
new experience, you need the
incomparable Sherwood S-8000 FM-Stereo
Receiver and a pair of Sherwood SR3
"Ravinia" Loudspeakers.
See and hear these superb stereo
starters at your Sherwood dealer.
Sherwood Electronic laboratories, Inc.,
4300 N. Cal ifornia Ave., Chicago 18,
Illinois. For details, write Dept. A-4.

SHERWOOD ..
only for those who want the ultimate

portable
perfection
for
hi -fi fans

From Denmark comes th is
aristocrat of portables. Superb AM-FM -Shortwave performance with all the fea tures you've ever wanted
in a portable: 12 transistor
power with push-pull output and a 5 " x 7 " speaker,
flywheel tuning, full range
independent tone controls,
pushbutton selection, loudspeaker - earphone output
and separat e tuner output,
plus plug-in connection f or
an auto ant enna for overthe-road hi-fi.
Comp lete information is
available on request. Write
for the name of your nearest dealer.
f',,Jk

.~

""'m"'"
(~)
By appointment
to the Royal Dan ish Court

DYNACO, INC.
3912 Powelton Ave., Phila. 4, Pa:

AUDIOclinic
JOSE PH GIOVANELLI ':'
Recording Off the Air or f rom Discs
Q. When 1'ec01'ding off the air, will I
obtain bette1" res~,lts with my tuner connected d'i1'ectly into ·the appropriate input
of my tape rec01'der, or with the tuner
connected to my preamplifier and the tape
1'ecor(le1" connected to the tape output connection on my premnplifier. When recording from discs, will I obtain better 1"esults
with the tape rec01'de1' connected directly to
the p'ic7mp te1"minals, to the output of my
preamplifier or aC1"OSS the spea7cer terminals
connected to my power amplifier? Joseph
Diaz, Jr., B1'idgepo1"t, Conn.
A. You can probably get best results
with least problem of duplication of controls by going either directly from the
tuner into the tape recorder or by using
the "tape out" connection of the preamplifier. This connection is virtually the same
as a direct connection to the tuner. If,
however, you wish to correct for some
deficiency in the program's audio, you
might find it advisable to feed the cathodefollower output of your present unit into
the recorder, giving you the ability to adjust the tone controls for best audio
quality.
As for recordtng from phonograph records, the type of cartridge you have will
influence my answer to some degree. If the
cartridge is of the ·magnetic variety, it
must be connected to the preamplifier and
the tape recorder can be fed from the tape
output connection or from the cathode-follower connection, depending upon the need
for compensation via the tone controls.
You must not connect the cartridge directly into the tape r ecorder because the
cartridge will not be properly equalized
and poor sound quality will result. Also, if
you were to feed the magnetic cartridge
output directly into the tuner input of
the tape machine, you would not have suffi cient signal for recording because of the
low outpnt from this type of cartriclge.
If the cartridge is of the crystal or
ceramic variety, it is possible to connect it
directly into the tuner input of the tape
l'ecorder, to the preamplifier's auxiliary
input, and with the tape machine connected t o either the tape output or to the
cathode-follower output as has been discussed.
The tape recorder shoul d not be counected across the speaker terminals when
finest r esults ar e required. The characteristics of the speaker and its reflected impedance' together with a considerable
amo unt of hiss which usually is .present,
will contribute to poor results. This hiss
level will depend upon the settings of the
various volume and tone controls, and,
therefore, may not always be a factor.

* 3420 New7cirk Ave., Brooklyn 3, N. Y.

2

However, if the level of hiss is low, it
probably means that the amplifier is developing quite a bit of output. Therefore,
do not run the equipment in this manner
unless there is a load in the form of a
speaker or resistor whose impedance is
equal to the speaker, connected across the
amplifier's output.

The Bauer Circuit
Q. I am interested in the 1'emarks Mr.
Canby has made on the Ba~,er circuit pertaining to ste1'eo-01' should I say b'inaural
- earphones? The circuit is p~,blished with
values in the October, 1961 iss~te of
AUDIO. I intend trying it. COl,ld you give
me a crude idea of the approximate workings of the circ~tit? I gathe,' that the object of the thing is to recreate stereo by
way of phones fed f1"om a stereo program
SOU1'ce (as opposed to binm.ral source,
since none exists commercially). Because the
phones inherently are binaural the circuit
appa1"ently is an attempt to make them rep"oduce in a true stereophonic fashionas a two-speaker setup does-by discretely
mixing some channel A with channel B,
and vice versa. Where the speaker sounds
(,re mixed accoustically in the room, the
Bmte1' circuit mixes them elect,·ically.
Also, the air core chokes are apparently
non-standard values, according to my catalogs (9 and 11.4 mh). Any idea on where
to buy them or how to make them? Michael
N . Wilde mann, West Hartford, Conn.
A. Have you ever heard stereophonic
sound as represented in headphones~ It is
a rather dramatic sound, but it is not at all
a true picture of the sound as heard at
a concert or as heard fI'om two speakers.
This is because the signal transInitted to
the left ear is completely isolated from the
right ear; the signal transmitted to the
right ear is completely isolated from the
left ear. It is obvious from this that some
kind of blending is required so that some
of the signal from the left channel should
be introduced into the right earphone and
some of the signal from the right channel should be introduced into the left earphone.
This could be done with resistors, with
the user adj usting the arrangement for
best balance. However, this would still not
simulate what happens in a living room
when the listener is hearing two different
speaker sources, separated by some dista.nce. Not only does the ear hear something from each speaker, but the ear also
hears this something with time delay between the time he hears the sound from one
spea ker and the time he hears the sound
corresponding to this from the other channel. This time delay cannot be introduced
with the resistor method. This fact accounts for the use of the inductances in

AUDIO
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THE ANSWER:

Absolutely Yes /

These are some of the questions people ask their dealers when
they learn , to their surprise, that the Garrard Type A Automatic
Turntable costs only $79.50. Some have ass umed this must be the
price of the turntable alone ... certainly not the complete unit.
These are intelligent questions, since a few dollars do not really
matter when you are investing hundreds in a hi gh fid elity system,
expecting to be able to enjoy music free of distortion , and to protect your substantial investment in records. 0 Chan ces are, for
example, that yo u may want to use one of the ultra-sensitive
cartrid ges developed origin ally for separately-sold tone arms
because of their hi gh compliance. Now, Garrard has integrated
precisely such an arm into the Type A. It is counterweighted and
dynamically-balanced . . . will bring out the best in the cartridge
of your choice . . . tracking at 'the lowest stylus force prescribed
by the cartridge manufacturer. Best proof of its capabilities is,
that the Type A tone arm is on the recommended list of every important manufacturer
of professional-type pickups. 0 The Type A
turntable and its double-shielded motor

were designed for each other. The cast turntable itself is something special . . . full-size, heavy (6 lbs.), balanced and nonmagnetic. You will hear no wow , no flutter, no vibration. 0 Many
people consider Garrard's pusher platform the most important
exclusive, Type A fea ture. This is unquestionably the gentlest
device ever designed for its purpose, and gives you the incomparable convenience and pleasure of au tomatic play whenever
you want it. 0 With all this to offer, it is small wonder indeed
that Garrard's Type A, in a single yea r, has become America's
number one high fid elity record playing unit. It is proudly owned
by a growing legion of discriminatin g people who, originally
amazed at the price, have come to realize this superb instrument
could have been expected only from the Garrard Laboratories.
For illustrated literature, write Dept. GD-12 ~
Garrard Sales Corporation, Port Washington, N. Y. ~

A
AUTOMATIC TURNTABLE
GARRARD'SLABS~~~l~RY TYPE

CIlOl1dlan Inttulrles 10 Cllas. W. rolmoD, Lid., GG Racine ROAd, Rexdale.Ont.rio.
Territories other tllan U.S.A. Iud CUllada to Garrard EDalneerlni 11IIt! lUi. Co.. Ltd. , Swlndan.. Wll lll., !;n&1and.
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This advertisement is reprinted from

JOURNAL OF THE SOCIETY OF MOTION
PICTURE AND TELEVISION ENGINEERS and JOURNAL OF THE AUDIO

for the benefit of AUDIO readers
seriously engaged in quality micro phone application s.

ENGINEERING SOCIETY

the circuit. Unf ortunately, you will have t o
builcl them and check them out. If you
have no facilities for doing this, you
will not be able to make this device work
as Bauer intended it should. Fairly pre·
cise values of components are important.

¥he superiority of new Altec
Dynamic Microphones is all the
more amazing when you discover
their moderate price I

The Use of Line-Bypass Capacitors

There are six dynamic microphones in Altec's new professional studio series. Each sets new standards of performance
and durability in its class. Each offers distinctive features
of significant value to the professional user, especially since
the highest price model is yours for under $100.00! Let's
take a look at some of these features:

[FJOO®® IF of
Superior Performance

••••• ! •••••••

f •••••

,.!._•••••••••••••••

..! .~

•••

~ttrulf1}It~

Each Altec 684A Omnidirectional and 685A Cardioid Microphone comes to
you with its own certified
calibration curve m ade on
a Bruel & Kjaer Graphic Recorder.
In the entire professional field, this
practice is unique with Altec. The one
shown here is typical of the 684A. The
curve you receive gives visual proof of
the remarkably smooth response provided by your Altec Microphone.
BALANCED PAIRS FOR STEREO: For stereo
work, any pair of 684A or 685A Microphones is perfectly matched in performance chara cteristics. The calibration
curves offer rapid means of assuring
yourself of this balance.
DESIGNED FOR RIGOROUS PROFESSIONAL
USAGE: Th e exclusive sintered bronze
filter positively bars all forei gn matter.
These AItec Microphones may be used
safely in any situation the professional
engineer finds himself; not only in a
protected studio, but anywhere - a

m etals grinding mill if need be. Only
Altec offers this a bso lute protection
aga inst the gradual d egradation of
qu a lity common in ordinary microphones that can't prevent dust, moisture, and minute ferrou s particles from
restricting diaphragm movement.
Also featured are diaphragms of indestructible polyester that cannot be
damaged by blasts, shock, impactdesigned specifically for rigorous usage
in any professional applications.
EXCLUSIVE ALTEC MICROPHONE EXCHANGE
POLICY: After expiration of normal full
year guarantee, you may exchange an
inoperative microphone for a comparable new unit at a fraction of original
cost. This Altec policy is unique in the
industry; offered to better serve microphone users.

1--------------------------------------J
I
I

------------1

I
I
I
I
I
I
I
I

:

ALTEC 684A OMNIDIRECTIONAL MICROPHONE

I
I
I
I

Frequency Response: 35 to 20,000 cycles· Output
Impedance: 30/ 50, 1501250 ,20,000 ohms· Output level: -55 dbm/ l0 dynes/ em' • Hum: -120
db (Ref.: 10·3 Gauss)
Price: $81.00 net I
I

ALTEC 685A CARDIOID MICROPHONE
SHOWN IN ALTEC lelA BOOM MOUNT

Frequency Response: 40 to 16,000 cycles· Output
Impedance: 30 / 50 , 150/ 250 , 20,000 ohms. Output
level: -54 dbm / lO dynes/ em' • Discrimination :
Average front·to·back, 20 db • Hum: -120 db
(Ref.: 10.3 Gauss)
Price $96.00 net

I
I
I
I
I
I
I
I
I
I

:

I
I
I
I
I
I
I

~--------------------------:---------------------------I
I

:

For specific engineering details, call your nearest Alfec
Distributor !listed in your Yellow Pages) or write Dept. MM

I

:
I
I

I
I

ALTEC LANSING:
CORPORATION II

1

I

A S UB SI DI ARY OF LlNG·TEM CO·VO UGHT, INC.

I

I

1515 South Manchester Avenue, Anaheim, California

I

I

ALTEC 686A LAVALIER MICROPHONE

:

I

Frequency Response: 70 to 20,000 cycles. Output
:
I
Impedance: 30 / 50, 150/ 250 ohms. Output
Level: - 55 dbm/ 10 dynes/em' • Hum: -120 db
I
I (Ref.: 10.3 Gauss)
Price: $54.00 net I

© 1962
Altee'
L ansin g

C
orp.

I

I
I
I
I
I

I----------________________ J ___________________________ I
OTH~R. AlTEC DYNAMICS PRI~ED FROM $36.00 • ALTEC MINIATURE CONDENSER MICROPHONE SYSTEMS:
Omnidirectional, $236.00; Cardiod, $275 .00 •• Allec offers a complete line of microphone accessories including
desk and floor stands, switches. wall and boom mounts.
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Q. In a1nplijier and p?'eamplijier circuits,
I have no·ted the use of capacitors of
about 0.03 ).If placed between one or both
sides of the 117 volt a.c. line and ground.
What is thei?' purpose, and which is the
p?'eferred arrangement, one capacitor or
two or none? Edgar H. B erg, Parsippany,
New J e?·sey.
A. The purpose of the line· bypass .c~·
pacitor is to eliminate, or at least num·
mize the effects of the line transients on
the performance of high fidelity or other
equipment in which they are employed. In
other words, a refrigerator or oil burner
might start up. A sudden change in line
voltage of very short dur ation would then
be caused. This would be reflected in the
amplifier as a click or pop. The capacitor to
ground would shunt this kind of transient
material around the transformer.
However, sometimes these capacitors can
introduce troubles of their OWD. Suppose
you have two amplifiers, and each has
snch a line·bypass capacitor. The ampli·
fiers are coupled together for stereophoniC
use. The values of the bypass capacitors
may be somewhat different f r om one unit
to the other. This situation will cause a
voltage difference between the two chasses.
This voltage gradient may show up as
hum when the units are connected together.
F urther, there is a shock hazard when
such capacitors are used. Suppose that
such a capacitor is used in an FM tuner
and in a preamplifier; suppose each has only
one line·bypass capacitor; suppose, further,
that the tuner is plugged into the wall
socket in such a manner th at the side of
the line to which the bypass capacitor is
connect ed is the ground side of the line.
Suppose that the preamplifier is plugged
into the wall in such a way that the side of
the line containing the capacitor is con·
nected to the "hot" side of the line. Suppose that the operator of the equipment
wished to connect the two with a standard
phono cable. H e plugs the cable into the
preamplifier, but as he touches the tuner
and the cable at the same time, preparatory to plugging the cable into the tuner,
he receives a shock because the two chasses
are at different potentials. He would have
to turn one of the plugs around in order
to reduce the likelihood of this shocking
situation. There is almost nothing you can
do about the shock problem when two
such capacitors ar e used. In those instances in which equipment is to be connected and disconnected many times, the
only manner by which this can be done and
still avoid the shock hazard is by running
a permanent, heavy ground strap between
t he two chasses. (Such a strap is usually
a good idea in any case.)
However, two such units are probably
better in terms of their efficiency as removers of annoying line t ransients be·
cause less att ention to polarity of the
wall plugs will be required. Unfortunately,
though, the use of a bypass capacitor on
each side of the line increases the possibility of hum. The best arrangement is to
connect all chasses to a good ground and
to use one line-bypass capacitor. The
polarity of each a.c. input should be so
a rranged that the "hot" side of the line is
connected to the terminal to which _the
bypass capacitors are connected. This will
automatically place the other side of the
line at ground potential.
IE
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slurp
Remember when the most delicious part of an ice
cream soda was that last resounding sip? The magic
years of youth are sprinkled with a thousand and one
such noisy delights-accepted simply, appreciated
instinctively and forgotten quickly.
These transient pleasures and simple sounds soon
give way to more enduring enthusiasms, to richer
and more meaningful sounds. Such as recordings
on Audiotape. This tape gives you superb clarity and
range, minimum distortion and background noise.
Because of its remarkable quality, Audiotape has
the timeless gift of offering pleasure to everyone
from juvenile soda slurpers to mature twisters. Try it.

Remember, if it's worth recording, it's worth Audio·
tape . There are eight types, one exactly suited to the
next recording you make. From Audio Devices, for 25
years a leader in the manufacture of sound record·
ing media-Audiodiscs*, Audiofilm *, and

www.americanradiohistory.com
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AUDIO DEVICES INC., 444 Madison Ave .• New York22, N.Y.
Off ic es in Lo s An gel es _ Chicago _ Was hin gt on. D. C.

LETTERS
The Author Replies
Sir:
. I cl;allemge Mr. Dod's stat ements on the
equal-temper ed scale. The twelve-tone scale,
\72 apa rt is artificial. The ear does not
hear that methodically at all. An octave
(which the ear does not hear ) is divided
into 1200 parts for analysis, each p art
being designed as a cent. The ear, over th e
middle octaves, can just det ect two cents.
I ref er you to Table I , page 453 of H elnlholtz's "Sensations .of Tone." The approximate interval relationships b etween the
fundamental and each cent is r ather involved. The scale intervals al'e arrived at
by agreement of the culture. Western culture has over the years disagreed as to what
frequency the musical notes C or A should
have. At th e present tinle we accept 440
cps as t he musical note A. We divide the
oct ave into approxim ately twelve equal inter vals and detune the fourths and fif t hs
pnrely a s a matter of taste. Although
H elmholtz's book runs to 556 poges of fin e
print, and although there are detailed
studies of th e scales used by different cultures, there is no evidence presented that
the ear hears a scale as '{'!2 : The fact is that
some musicians, especially tho se playing
stringed instruments, choose a personal
scale which differs from the convention ally
accepted one. The entire subj ect is complex, physiological, psychological, and p ersonal. However, by today's convention,
fourths and fifths are detuned in most of
today's key board instrum pnts.
DAVID

WOLKOV,

Syosset , L . 1., N . Y .
10 Sunbeam Road,
Organ Pipes
Sir :
Mr. Dorf is not correct when he states
that a 16-foot register begins with a note
of 32.7 cps, prodnced by a 32-foot pipe. A
16-foot r egister can begin with a 16-foot
open pipe, from which it indeed derives its
na me, or a 16-foot r egist er can b egin with
a n 8-foot stopped pipe, or certain r eed

pipes which are mnch less th an 8 f eet in
length. If the lowest note pf a stand ar d
AGO keyboard is 32.7 cps, it is then a 16foot r egister r egardless of pipe length.
Pitch is given in terms of length of an
open pipe for the same r eason that an organ
contains mostly open pipes. N ext, I would
like to empha size that the traditional pipe
organ builds its tone by syn t hetic means.
If we examine the stop list of sever al such
organs, we will find stops of the following
pitches (although probably not on every
instrument ) :
On the Mannals
Stop pitch
16 fe et
8
4
2-2/ 3
2
1-3/ 5
1-1/ 3
1-1/ 7

Corresponding harm onic
Double
Fundamental
2

3
4
5
6
7
8

1

On the P edals
Stop pitch
32 f eet
16
8
5-1/ 3
4
2-2/ 3

Corresponding har monic
Double
Fundamental
2
3
4
6

8

2

Notice the rather complete har moni c
series. Is it any wonder that the pipe organ
of tradition can produce so many different
effects and tones in spite of th e f act t hat
its pipes f all into only four main tonal
familie s ~ I think that the art of the electronic organ will be greatly advanced when
more builders and players learn to use
stop of other pitches in ad di tion to t he
usual 16, 8, 4, and 2 foot pitches.
GEORGE S. SPRATT,

45 2 W. Bel Air Ave.,
Aberdeen, MaryIand.

MODEL AM-5116-B

includes tubes . . . Price, Net, $105.00

ABOUT TRANSISTORIZED AMPLIFIERS
Langevin maintains an alert, aggressive engineering
staff 'w hose combined experience totals literally hundreds of years. V igorous and continuing research is
engaged in to exploit new processes and new materials
for better performance and va lu e.
To date no transistor has been found w hich al lows
the low noise, isolation and flexibility necessary for
the first stage of a quality low-level preamplifier, although progress has been. achieved. A t this writing
tubes are best.

FREE

to profession al users-write today
on your letterhead .
$1.00 Value 76
page . catalogue.

• itmllfTi@
503

SOUTH

GRAND

AVENUE

CIRCLE 6A

SANTA

ANA,

CALIFORNIA

CIRCLE 68
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The new Fine Line Ampex 1200
The 4-track recorder
that bids cross-talk good-bye.
Now, for t hose who in sist upon th e very finest in 4-track recording: the new Fin e Lin e Amp ex 1200 . Th is precision
reco rd er completely elimin ates cross-talk co mmon among ordin ary 4-track machin es. And gives yo u studi o quality
perfo rm ance in your home. The reaso n: th e Ampex 1200 is built to professional standard s- with ove r 170 engi neering adva nces. D Th e first three adva nces: three new hea ds to perm it precise narrow track reco rding, playback
and erasing. (Th ey' re made li ke th ose in Ampex professional and scie ntifi c reco rders .) 0 Fourth advance: a new
ta pe guida nce system to kee p th e tape in precision alignment from supply ree l to take-up reel. We ca ll this: fine
line alignme nt. It preve nts cross-talk and gives yo u full frequ ency response. ( It ca n't be jarred away, eithe r. Both
system and heads are mounted on a mi cro -mill ed die cast fra me to insure stab ility for th e long life of the machin e.)
D Advance ment five: low signa l-to- noise ratio. Co mparab le to broadcast recorde rs. D These - and ot her adva nces are the many reasons why th e Fin e Lin e Ampex 1200 is yo ur best buy among 4-track reco rders today. See and hear
it at your loca l Ampex dea ler. Prices start at $499 .50. Ampex Corporation, 934 Charte r St. , Redwood City, Calif.
with tapes record ed to max imum normal recording leve l. Frequ ency re -

CONSERVAT IVE SPECIF IC AT I ONS : Records 4·track stereophon ic 4 · track
monophonic. Plays 4-track stereophonic, 2·t rack stereo phonic (optionail,

14

4-track monophonic. Speeds: reco rd s and plays at 3 3

and 7¥2 ips with

up to 8 hrs. 32 mins. of monophonic recording or playing. Recording inputs: high impedance inputs (radio-phono-TV·auxiliary) approx. 0.25 volts
rms for maxi mum normal recording level; high impedan ce microphon e
inpu ts . Playback outp uts : ap prox . 0 .75 volts rm s fro m cathod e follower

AUDIO
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iAMPEXi

sponse : 50· 1 5.000 cps

± 2 db at 7% ipS; 50·8,000 cps ± 2 db at 3% ips.

Signal -ta-noise ratio : better than 55 db at 7V2 ips; bette r than 50 db at

3 3,4 ips. Flutter and wow: unde r 0.2% rm s at 7V2 ips; und er 0.3% rms at
3 3,4 ips. (M eas ured according to Am erican Standards Assoc.) Timin g accura cy: perfect ion 01 pitch to within

V3

of a half -tone. Mod els: 1250 -

witho ut ca se , 1260 - portable, 1270 - portable, built·in amplifier-speakers .
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Titans of the High Iron

Rivers ide 955 12

Stereo recordists have been racing against
time in order to prescrve the sound of the
last of the steam locomotives. Steam is still
abundantly represented in the mono catalog
but very few engines of that type a rc a vailable for recording in present-day stereo. In
recent years, a tiny corps of specialists has
come into existeuce: a group concentrating on
the prohlems of ou tdoor stereo recording of
steam locomotives in action . In many cases,
railway officials have worked in close cooperation with these recording cr ews in order to
get the best possihle documentation of an era
on rails that has almost vanished. Three lines
located in the states of Pennsylvania and
Michigan furnished the cast of iron starred
in this rel ease. Reading Railroad and the
narrow gauge East Broad Top Railroad Co.
are the Eastern roads; Grand Trunk Western,
working out of Detroit represents the Mid
West stronghold of the Iron Horse. Top quality stUdio-type microphones were used b.y Ralbar Productions in making this reco l'ding for
R iverside. It may come as a s urprise to some
readers to learn that studio condenser mikes
can be used out in the field right next to the
smoke stacks of steam locomotives. Many
stories used to circulate ahout the finicky
temperament of these mikes during their first
years in this country until t he Cinerama
movie productions of the mid '50s proved that
these microphones could go anywhere and still
hring back a terrific multi-channel sound
track.
The trains recorded here pu t on their best
stereo act as they rumble past wi th soulsatisfying lows but the most haunting sequences are the dis tan t takes when the
whistles have a chance to echo th roughout the
rOlling hills of Central Pennsylvania. Highgrade sound in all the bands of this record
makes this item ideal for stereo fans who like
to run their volume control at full throttle.

Subw a ys A re For Sleeping (Original
Broadw ay Cast)
Columbia KOS 2130
Some of the musical theatre's best friends
and closest observers have put forth the theory that prosperous times seem to reduce
Broadway's creative vitality. If the idea holds
water, "Subways Are For Sleeping" signals
another upturn in our general prosperity. A
good-sized truckload of capable professionals
have been involved in this production but the
point and flavor of the story registers lightly
in the recording by the original cast. The
story, admittedly, is not an easy one to set
to music yet the Jule Styne score presen ts on ly
one or two tunes that I would go out of my
way to hear again. The idea that triggered the
show is an appealing one-how to scrounge
a living in a big city through imaginative use
of work-shirking brain power in order to
avoid the perilous stresses and strains that
burden the normal wage earner. The book and
lyrics by Betty Comden and Adolph Green
transmit only fleetingly the engaging charm
of the oddball characters who peopled Edmond G. Love's best selling book. The vocal
honors favor the distaff side of the cast. Carol
Lawrence, in the leading role of a magazine
writer gathering first-hand material on the

*12 F01"est Ave., Hastings-on·Hudson,
N .Y.

finer points of a hand-to-mouth existence, has
the good fortune to be involved in the show's
two best songs- Ride Through the Night and
00me8 Once in a Lifetime. Orson Bean and
Phyllis Newman (Mrs. Adolph Green) make
the most of an animated good-for-stereo telephone conversation in Strange Duet. Sidney
Chaplin's relaxed baritone complements the
lyrics of I'm JU8t Taking My Time but the
intricate melodic line of How Oan You De8C1"'ibe a Face gives him a difficult course to
steer in matters of pitch. The entire cast
works hard in this show. Unfortnnately "Subways" has failed to come in on the upper level.

Esquivel: la tin-Esqu e
RCA Victor LSA 2418
Each album by Esquivel , the Mexican Madcap, is apt to leave the listener with the impression that the limit of instrumental ingenuity has now been reached. This feeling,
as we have learned over the years, perSists
only until the release of his next collection of
mayhem in Latin tempo. Her e Esquivel converts the madder aspects of a gag by Ern ie
Kovacs into orchestral arrangements that
would gladden the heart of Rube Goldberg.
For the latest release in the Stereo Action
series, he has talked the RCA management
into permission to use two studios simu ltaneously for the production of Latin-Esque. One
half of the orchestra was placed in Studio 1
of the RCA Building in Hollywood and told to
put on its headphones. The other musicians
were assem bled in Studio 2, about a city block
away, and told to listen to their erstwhil e
companions in a similar fashion . A certain
MI'". Wilson was put in charge as guest conductor in Studio 2, leading us to believe that
the brunt of the party took place in Studio 1
where Esquivel could oversee it. Four engineers were assigned to the spl i t session-the
fourth man probably charging back and fort'h
between studios in order to live up to his imposing title of Communications and Maintenance Engineer. I suppose this is one way to
reassure some listeners t hat t hey are getting
maximum separation but the gag has by now
lost much of its freshness fo llowing a succession of Phase Four r eleases on the London
label. In add ition to the usual channel switching, Latin-Esque makes considerable use of
reverberation achieved by means of a tape
loop. Xylophones and percussion are given
seem ingly infinite repetition as enhancement
for Esquivel's piano in the title tune of the
album, Oachita and You Belong to My Heart .
A bass accordion only inches away from a
mike produces woofer frequencies that may
prove more surprising to your ear than the
album's most outspoken tympani passages.
Speal{ing of surprises, watch out for the
Scratcher-the gourd witb grooves across its
top-as it rasps its way f r om one speaker to
the other at tbe very lJegillning of the record.

Bing and Satchmo

M G M (UST) STC 3882
Johnny Mercer deser ves equal billing with
Bing Crosby and Louis Armstrong in this informal reunion of two of the nation's most
enduring talen ts. If the passage of time is
evident anywhere in this tailored-to-measure
travelogue through great old tunes, it shows
up in the relatively sedate sound of the Armstrong trumpet. Three songs by Mercer show

up in the course of th e pr ogram but his work
in adapting most of t he other t u nes gives this
reel an unmistakable flavor. Billy May and
Bill Thom pson have ch arge of the or chestra
and chor us respectively but the rest of the
cast quickly fades into the background as
soon as the stars appear. Bing and Louis
dominate the spotlight in m uch t h e manner
of an old vaudeville team. Between the two
of them, someone is " on" all the time. When
a vocal duet is not in progress, one partner
busies himself in an assisting role.
A typical rundown may be found in a tune
su ch as Sugar. Bing star ts the ball rolling
an d then offers comments of pertinent whimsy
while Louis proceeds to grind down a chorus;
the vocal spot then returns to Bing during the
Armstrong trumpet chorus before the tune is
bounced off wi th a vocal duet. The old Armstrong staple Brother Bill is a logical candidate for a gathering such as this. D ardanella,
Musk"at Ramble, and Bye Bye Blues flourish
nicely under the affectionate treatment they
get here. Among the Mercer compositions,
Rocky MOlmta;;,. Moon gives Crosby his best
chance to croon while the song writing trade
takes a gentle ribbing in the seldom heard
Little 01' Tune. Today's youngsters may consider these performers a bit old hat but they'll
have to admit the angle of the chapeau is still
a rakish on e.

David Rose: Spectacular Strings
M G M (UST) STC 3895
It would seem that D avid Rose has deCided
strings a lone are no longer the drawing card
they used to be. T his is quite an admission
from one of the leading exponen ts of the
strings-can-do-anything school. In an understan dable effort to go spectacular in this tape,
Rose has added mild-mannered percussion
which he uses to best effect in Misirlou,
Slaughter on Tenth Ave. and music from Kismet. A tune called Happy Bow and a novelty
based on the "Kr eutzer Sonata" give the
strings the sort of wo rkout we've come to expect from David Rose. There'8 a Small Hotel
spotlights a smoothly handled piano at left
of center. Silent Thunder, of all the sweet
tunes in the album, seems to offer the best
possibili ties for future growth . A touch of
ecbo has been introdu ced in this reel but not
enough to cause distress on a big system.
Once they get used to the slight intrusion of
percussion instruments, David Rose fans
shou ld find much to praise in this reel.

Lena on the Blue Side
RCA Victor LSP 2465
The effect I get in this latest Lena Horne
disc is that of a stage appearance instead of
the crowded night club suggested in some of
her previous releases on the Victor l abel.
Even when allowance is made for the extra
margin of depth I'm getting on most r~cords
these days with my cu r rent stereo plclmp,
this performance in an azure spotlight is the
best stereo appearance Miss Horne now bas
to her credit. An improvement immediately
noticeable in this set is the control of sibilance now that mike distance has been increased. In Paradise, the first song on side
one, we get a good illustration of the record's
many fine po in ts as the violins of Marty
Gold's orchestra imitate Lena's style as sbe
slides up the scale during some wordless passages. I'm sure I'm not the first one to discover that a phrase without words from Lena
Horne can send more meaning through a sen siti ve amplifier than a whole lyric delivered
by 1I10St other singers. Going through varying
shades of blues, Miss Horne brings a refreshing touch to several old favorites. In It's a
Lonesome Old Town there' s a sly suggestion
that the loneliness may not last forever.
Rodgers and Hammerstein 's It Might As Well
Be Spring has an undercu rrent of optimism
not normally associated with tbe tune and
'I'he Rnles of the Road fiads Lena happily
heaping scorn on a befuddled suitor. If you
happened to miss some of this artist's earlier
stereo releases that have already been withdrawn ("Give the Lady What She Wants,"
LSP 1879 and "Songs by Burke and Van Heusen," LSP 1895), you'll find this item eminently worthy of a place beside previous a lbums that wer e made at the Wa luorf a n d the
Sands.
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We have
nothing to hide

except this new
concealable version

of the Fisher
universal Multiplex adapter.
There is nothing secret about Fisher components - in specifications, circuitry or construction
details. It's easy to come out in the open when you have the best of everything.
But there are quite a few FM tuner owners who don't find it easy to have a Multiplex
adapter out in the open . No matter how eager they are to receive the thrilling new FM Stereo
broadcasts with the finest possible equipment, they simply don't have room for another control
panel out front. For that reason they have been unable to take advantage of the superb Fisher
MPX·lOO, until now the only truly universal Multiplex adapter-the only instrument capable of
converting any high·quality FM tuner or receiver of any make or model to FM stereo operation.
The new Fisher MPX·200 now provides an alternative. It can be conveniently hidden any·
where, up to three feet from the FM tuner or receiver, and it completely duplicates the MPX·100
in electronic performance - including universal compatibility, freedom from distortion, unusually
great channel separation and a high signal·to·noise ratio.
There's only one essential difference between the MPX·100 and the MPX·200: the former
incorporates the exclusive Fisher Stereo Beacon. This ingenious Fisher invention automatically
lights a signal to show whether or not an FM station is broadcasting in Multiplex and automati·
cally switches the equipment to the correct mode of operation, Mono or Stereo. Stereo Beacon
necessarily requires a front control panel.
The Fisher MPX·100 universal Multiplex adapter, less cabinet, is priced at $119.50 * ; the

Fisher MPX·200, less cabinet, at $79.50 *.

AUDIO
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*PRICES SLICltT LY HIGHER

Ifj

THE FAR WEST

r--------'-·-·-·.,....~---....,

FREE! $1.00 VALUE! Write for
the 1962 Fisher Handbook, a
40· page illustrated reference
guide and component catalogue
for custom stereo installations.

FISHER RADIO CORP.
21·29 44th Drive
Long Island City, N.Y.
Please send free Handbook, comple'te with de'· '
tailed specifications on Fisher MultiplexAdapters.
Name______________________________
Add res s___________________________
City_____________ Zone_State,_ _ __
A406

I
I
I
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I
I
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Noel Coward : Sail Away
Capitol SW 1667
Ted Straeter: Dance to Music from Sail
Away
Capitol ST 1666

1V2 I.P.S. 40 to 20,000 cycles

In effect, Noel Coward's latest record takes
us backstage during the days when he was
reh earsin g h is latest Broadway show . Hearing
him sin g the songs from "Sail Away" gives
theatre fans a r are O\1Q.urtunity to eavesdrop
while Coward demonstl'ates h ow each tune
was meant to sound. Show albums featuring
a composer h and lin g hi s own songs are no
longer an absolute novelty but Coward's "Sail
Away," more than most musicals, reveals tbe
t rue bite of its original in tent when t h e composer takes the helm. The lyriCS take on a
crackl e that was scarcely suggested in the
origi nal cast alhum. Th e music provided by
an orchestra under the direction of Peter
Matz a mounts to little more than a formality
in this recording because the words are the
composer's real ammunition; his delivery the
weapon at hand .
There's a mixture of Cockney and "Mad
Dogs and Englishmen" accent in the Passenger is A.lways Right. Of the ballads, only
SOlltething Very Stt'ong sustains a steady melodic lin e. The salien t points of entertainment
appear in the clipped Useful PJwases and the
Calypso rhythms of When Y01t Want Me and
Beatnil, Love A.jJai,' where Coward 's voice
takes on some of the staccato beat of a bongo.
Ted Straeter's versatile dance music is a
highly appro priate medium for an instrumental treatment of the "Sa il Away" score.
His piano a nd or chestra h ave long been favo rites at the smart Persian Room of New York's
Plaza Hotel. Unlike some of the best-known
society bands appearing on r ecol'ds these days,
Straeter scales his orchestrations to a le"el
designed for home listening instead of the
hubbub of a crowded ball room. Capitol's
stereo con fo rms, however, to the pattern of
wide separation that orchestras of this type
gener a lly prefer. The brass section is clearly
defin ed on t h e left, strings and reeds on the
right.

3 dB, 50 to 17,000 cycles)
33A I.P.S. 40 to 14,000 cycles
( + 4 dB, 60 to 12,000 cycles)
1Ya I.P.S. 80 to 8,000 cycles ( ± 5 dB)
( +

.

..

Strings on -the March Riverside RLP 7518
It's getting so a recording engin eer on
either side of the Atlantic scar cely knows
what to expect on his assignm ent board at
the start of a working day. We can only guess
what some chap in Great Britain had to say
when he discovered that he was expected to
r ecord an a lbum of ma rch es played by a
la rge orchestra of brasses, rhythm, and (of
all things) strings. The catch in t his particular assignment was the unu sual wish of the
recording director that t he Knightsbridge
Strings dominate the brass during the mel ody. Th e success of t he project leads one to
su spect that t he engineer on duty h ad probably worked witb the Knightsbridge Strings
in fo rmer reco rdings made for the Top Rank
label. Now that the Rank organization's label
is no longer being circnlated in this country,
Riverside Records has taken this unorthodox
orchestra under its wing. It you don't believe
that banks of violin s and cellos can take on
a march rhythm, listen to what these strings
do with Brit'ish (}'renadier8, Under the Double
Ec£yle, a nd Colonel Bogie Mat·ch.

* NOT MUCH WAMPUM FOR SUCH MACHIHEI
That's the most frequent response we hear when we start to quote the technical
specifications of the Luxor Magnefon stereo tape recorder. The frequency
response is every bit as great as the rest of the specs. In fact after Hiawatha
heard the " New World Symphony" played back in stereo he offered to be the
exclusive sales agent for this Swedish beauty right then and there. BUT ... we
knew that there would be many, many other "braves" who had their eye on it.
That's why you can buy one at better audio dealers throughout the country
today for two hundred and seventy·nine dollars worth ' of Uncle Sam's wampum.
HOW? ... just ask for it, that's how! . , . HOW!
©

THE MAGNEFON BY

~om~WW
~OTALA,

SWEDEN

Sole U.S. Dist,ribut.Ol'S

AmeLux ELECTRONICS CORPORATION

Dinah Shore: Dinah, Down Home!
Capitol ST 1655

r----------------,

:
I
I

I
I

1962 AMELUX ELECT RONI CS CORP .

Pl ease write for illustrated descriptive A-4 I
brochure

AmeLux Electronics Corporation
60 East 42 Street 0 New York 17, N.Y.
Please send your free brochure to

I
I

NAME________________________

I

ADDRESS, _______________________

I
IL

CITY
STATE
________________

60 East 42 Street, New York 17, N. Y.

I

~

Has anyone ever spelled out just how much
a record r eviewer is supposed t o enjoy his
work? Listening to some of t h e forlorn gems
that occasionally manage to reach the market,
I sometimes wonder about the record industry's real concern in this matter . .All too often
these days a release is thrown together solely
to counteract a gimmick bein g touted by the
OPposition. This latest record by Dinah Shore,
I'm happy to say, blithely ignores the industry's inner problems and concentrates instead
on a form of entertainm ent that only Dinah
can provide at the present time.
Thi s disc is nothing less than an attempt to
revive the sound of one of the great radio
shows of the past that featured Dinah Shore
ir: songs of the South-"The Chamber Music
Society of Lower Basin Street." Revive it
they do with the help of Jack Marshall's arrangements that provide a subtle Dixieland
(Continued on page 71)
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The quality and versatility
of custom sound with the
installation ease of comackage equipment!

",,'

. ~

,,'#--

GALAXY combination
Preamplifier &
Power Amplifier

Introducing the Harman-Kardon Galaxy Series
More power, more features, more sales potential! Harman-Kardon has created a
drama tic new concept in professional
sound equipment-a modularized line with
performance, flexibility and value unmatched in its price range. For the first
time, you can offer amplifiers combining
the quality and versatility of custom sound with the installation ease of compact, packaged equipment. Now you can sell
your customers sound that precisely fits their present needs,
easily expands or modifies for future developments and never
becomes obsolete, All this at attractive, competitive prices.
Choice of 40, 75 and 150 watt amplifiers and power boosters.
Also 8 -channel mixer - preamplifier and a wide choice of
easily installed preamp modules with multiple inputs for
every type of program source-including some modules with

facilities for precedence and compression
operation. The first truly exciting development in decades, the Galaxy leads the
way in the achievement of important new
techniques for the sale and installation of
custom sound. Get the full story j write for
detailed catalog: Commercial Sound
Division, Harman-Kardon, Plainview, L. I., New York.
Just a few features found on the GALAXY Se~'ies: R emote
cont~'ol of level, AC pow e~' and standby ope~'ation; Monito~'
jack as well as optional monito?' speaker o?' vu mete?'; Constant voltag e outputs, both balanced and unbalanc ed; B?'idging connections; Low Cut Filter, Speech Filters; NARTB Mic
Inp~'ts; All plug-in accessories; R esponse and distortion specs that satisfy the most stringent ?'equirements.

Built by Sound Men fo?' Sound-Men

kardon
HK·71
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SHARPLY RECTANGULAR

erc.
Edward latnaliCanby
WI DER REPORT
If he'll let me, I'm going to jump the gun
on one of the Editor's new ideas here, a
policy that is likely to begin shaping up as
we enter our fourth fiv e-year plan this
May. I'm jumping, because the idea seems
to me good.
No matter how often I repeat, here, that
this dep aTtment does no"t do instrument testing and is not an equipment report, I
still find myself taken as an equipment
reporter, by readers and-worse-by manufacturers. Yes, in a way this column could
be called an equipment review; for I do
talk about hi-fi stuff as it comes out. But
the intention is- or was intended to bewhat you might call a significance-report.
The product itself is supposed to h ave two
characteristics here: (a) It is evaluated as
Something New, a significant, or interesting, or amusing, or dangerous, or unfortunate development, or "Just what the Doctor
Ordered." (b) It is a char acteristic product,
typical of a whole range of hi-fi equipment.
Strings

Now it's on this latter kick that I get
strung up. A new type of product is easy.
There's only one of them to talk about, or
maybe even two or three, or four. At least
when I do my talking. When LP app ear ed,
there were only Columbia r ecords. When
stereo came in, only RCA had tapes, at the
beginning. The bookshelf speaker existed
at its first appearance in just three models
-and I tried two of them. I borrowed one
of the very first F airchild stereo pickup
cartridges in the spring of 1958-and there
wasn't much available competition at all.
My first stereo sound came through two
separate amplifiers-what else' There
weren't any stereo amplifiers, then.
But when the strikingly new begins to
merge into the characteristic-of-a-type, I'm
in trouble. Strings get themselves attached.
I talk about a "typical" stereo amplifier
-and all the dozens of other makers of
equally "typical" amplifiers get interest ed
too, for p erfectly good reasons! Howcome
you haven't mentioned OUI' amplifier '
I've had to swear off new bookshelf-size
speakers recently because the competition
is too stiff. My house would be loaded to
the ceiling with them if I tried to try them
all. The same with other products. It's getting tough for me to mention stereo amplifiers, FM-stereo (multiplex) tuners, magnetic cartridges, and so on, for the same
reasons.
Sometimes I get almost desperate, looking for something really "New and Significant," and unique as well. Something I
can write about usefully, with enthusiasm
and with pleasure, without expecting a
dozen other brands in the very next mail.
Ours is a big business now.
My "testing" of any equipment is via
routine and leisurely use, preferably incidental to other work, like judging the

music on records.
If I "test" a cartridge, it simply goes
into my system and is put to work; I for get about it as fast as possible. I prefer to
let it tell its own story and if my attention
is called to it, the reason is likely to b e a
very practical one. A brand new recording
from so-and-so company seems strident in
the loud parts; or the l'ecord grooves al'en't
deep enough-t he stylUS skips. Or maybe
it's just a bad scratch' Only after some
time do I begin to think-hey, maybe it's
the cartridge. Now let 's see, what cartridge
is there in that arm' I can't for the moment remember. And the same when the
sound is unusually fine. I'm likely at first
to credit the r ecording in my mind.
Equipment Profile

The editor's idea is that these in-use
judgments, from the home viewpoint rather
than the engineer's analysis, from the musical viewpoint, too, are r easonably a part of
an eq uipment report. And so we are thinking of draining off some of my evaluations,
to be directly added to the equipment r eports, the whole thiug all in a piece. The
main intent will be to widen the scope of
the present "Eqnipment Profile" department and to leave me more room for the
things which seem to be more directly ap propriate to this space- new things, significant things, trends and so on.
I f ear this won't allow me to evaluate
quite all of the eqnipment on the market,
even so! Not even the Editor, nor the Publisher, can manage that. I still can't find
a way to play more than one r ecord at a
time, using one pickup, one amplifier, one
pair of speakers (identical). Now if only
I could play all those records at 78 anc1
absorb their intelligence more than twice
as efficiently ... If only I had an automatic
cartridge rotator, that would switch in a
different cartridge ever y thirty seconds
while my r8c01'ds played, thl'Owing the
brand-name on a screen handy to my living
room chair. If only-when you come down
to it-I could listen to cartridges, speakers,
amplifiers and music all at the same time.
I can't, and that is that. Not consciously,
that is, nor on short time rations. But in
the long pull, you see, this is exactly what
I do manage to do.
I heal' the whole system, from composer
to performer to recording to hi-fi sound,
as one huge super-unit of home entertainment. The functioning parts of t his huge
whole get themselves sorted out in my mind
in due course. But I've never been able to
do the sorting under forced mental draft.
I just get conf used. My ears go dead. My
judgment, whether of music 01' hi-fi, gets
positively addled. I sink iuto a st ate of hi-fi
apathy bordering on imbecility. And I end
up having a glass of beer or Ovaltine and
going to bed for a good sleep.
That's the best way of all to evaluate
music and equipm ent. Sleep on it. Night
after night. Works wonders. Takes time,
too.
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Just as well, said I to myself. The Editor had observed that I 'd written too much
again, for the March issue, and he'd have
to hold over part of it. Just as well, I
thought, since there's a paragraph in there
I'd wanted to change anyhow. New info.
So when the March issue came out and I'd
managed to extricate it from my mailbox
as usual with the cover h alf torn off, I read
contentedly through "Audio, ETC" (checking up on myself) to the little AE that
means "the end," bottom of page 14, then
got out the leftover stuff on the Automatic
Arm and b egan to fix it up for April . ..
Coupla hours later ... well, look on page
62 for March. (Guess they decided to separate the "Audio" from the "ETC" or Bomething.) Was I surprised.
The changeable paragraph was incidental and merely had to do with my li'l illustration of how a lightweight arm turned
out to b e too light for a lightweight cartridge by the same maker. I was wrongquite wrong. That is, sort of. My assistant
had put the new cartridge in the arm and
ha d told me he had found it necessary to
add p ennies to bring the thing down to
earth with the company's new ultra-lightweight cartridge in it. Then I sent him out
to buy a second shell for the arm, to AB
another cartridge-and we discovered to
our slight embarrassment that the new
shell had not one, but two little flat weights
supplied with it. The old one had a single
weight, not enough. Question: did it come
that way originally, or did I lose the second
weight' Very likely I did.
Anyhow, the arm and cartr idge were
both out of Shure Bros. The arm was the
relatively middle-aged Shure M-232, of
a year or so ago. The cartridge was the
more recent M-33, ultra-light and ultracompliant. With only only one of the
weights in the cartridge shell, the M-33
·floated in the air with the spring tension
for stylus force at maximum. Hence the
pennies on top.
W ell, let it be said that with the presently-supplied dual weights in its head the
Shure arm will accommodate the new Shure
cartridge, and that is that. What is more
important, here, is to cite this particular
arm as a special example of the newly
popular dynamically balanced design, the
free-float arm that is brought to proper
stylus force by a spring instead of via
old-fashioned gravity; Shure's is a r elatively simplified version adapted to mass
production. (The Grado arm, as of last
month's unexpected addendum on page 62,
is a sample of the more elaborate and semihandmade approach to the same basic
idea.)
The Shure arm is a metal tube with very
light plastic detachable head and a base
assembly made of the same black material,
the design sharply rectangular and generous in length. The head uses a version of
the Danish screw connector with four contacts, also to be found, though not quite
interchangeably, in such arms as the Empire, the SME, ESL, and in a similar arr angement in the Rek-O-Kut.
Considering the simplifications in it, the
Shure arm works extremely well, or has for
me. The ultimate in refinements are inappropriate here and are absent. No tricky
hair-springs for stylus force, just a good
old -fashioned plain miniature-do or-spring
affair, with a little knurled knob to bring
it up tighter. A sensible trick : you can
unhook it while you bring the main arm to
the zero-weight balance via the r eal' counterweight. Saves sQrewing the spring all the
way down to slack each time, then screwing
it back to the requir ed tension. Not exactly
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9
New
Features
Now
III The
New 1962
A great tape ,recorder made greater:
1. New profession al studio reco rding hysteresis-synchro no us capsta n motor: 24 stator slots
for ultra-smooth drive, ultra-qu iet and v ibratio n less profess io nal bearing syste m.
2. Two new take-up and rew ind reel motors, both extra-powe red for effortless operation.
3. New cored-out steel capstan flywheel with all the m ass co ncentrated at th e rim for improved
flutter filtering.

4. New optimally designed capstan drive belt brings wow down to neg li gibi lity .
5. New relay provides instantaneous extra power to th e take-up reel motor at sta rt to minimize tape bounce . Provides near-p erfect stop-an d- go opera tion and eliminates any risk of
tape spillage when starting with a nearly full take-up reel.
6. New automatic en d-of-tape stop switch cuts off take-up reel m oto r power. A lso permits
professio nal editing techniques, whereby tape bein g edited o ut runs off th e machine w hile
you are listening to it.

EICO RP100
Transistorized
Stereo I Mono
4-Track
Tape Deck

7. Pl ayback preamps remain" on "during stop-standby mod e to p ermit cu ein g.
8. Recording level adjustment during stop-sta ndby.
9. Shock-absorbent helical spring ta pe li fters practically eliminate tape bounce at start of fa st

Semikit: Tape transport .
assembled and tested;
electronics in kit form $299.95

winding.

Factory-assembled : Handwired
throughout by skilled
American craftsmen $399.9.5

And All These Well-known RP-IOO Features:
Separate stereo 1/4 track reco rd and playback heads permitting off-the-tape monitor and true
sound-on-sound re co rdin g; separate transistor stereo record and stereo playback amplifiers
meeting true h igh fi deli ty standards; m o nau ral record in g o n 4 tracks ; digital turns counter;
electrodynamic braking (no m echanical brakes to wear o ut or l oose n) ; all -e lectri c pu shbutton transport contro l (separate so leno id s actuate pinch-roller and tape lifters); un equa ll ed
electronic control facilities such as mix in g mic and lin e contro ls, two reco rdin g level m eters,
sound-on-sound recording se lected on panel, playback mode se lector, etc. Modular plug-in
construction.

An original, exclusive EICO
product designed and
manufactured in the U .S.A.
(Patents Pending)
Carrying Case $29.95
Rack Mount $9.95

Wow and flutter: under 0.15% RMS at 7';' I P ~; und er 0. 2% RM S at 33 / . IPS. Timing Accuracy:
± 0.15% (±3 seco nds in 30 m in utes) . Frequ ency Res po nse: ± 2db 30-15,000 cps at 7';' I PS,
5sdb signal-to-nois e ratio; ± 2db 30-1 0,000 cps at 3 3/4 IPS, 50db signal-to-no ise ratio . Line
Inputs Sensitivity: 100mv. Mike Inputs Sensitivity: O.smv.
r"::·~:::..:£i::;;-.,m;m~

FM MULTIPLEX AUTODAPTOR MX99 (Paten t Pend ing)

,M i M

Kit $39.95 Wired $64.95 Cover Optional $2.95

,

+1 -

l ~~_~~,u.~_J
FM-AM Stereo Tuner ST96
Kit $89.95 Wired $129.95
Includes Metal Cover and FET

70-Watt Integrated
Stereo Amplifier ST70
Kit $94.95 Wired $149.95
Includes Metal Cover
40-Watt Integrated
Stereo Amplifier ST40
Kit $79.95 Wired $129.95
Includes Metal Cover

~~ceo:;r;:~al

EICO contribution to the art of FM-Multiplex

The MX-99 employs the EICO·originated · method of zero phase-shift filterless
detection of FM Stereo signals (patent pending) described in the January 1962
issue of AUDIO Magazine (reprints available). Th is method prevents loss of channel
separation due to phase shift of the L- R sub·channel before detection and matrixing with the L+ R channel signal. In addition, the oscillator synchronizing circuit
is phase·locked at all amplitudes of incoming 19kc pilot carrier, as well as extremely sensitive for fringe·area reception . Thi s circuit also operates a neon lamp '
indicator, whenever pilot carrier is present, to indicate that a stereo program is
in progress. The type of detection employed inherently prevents SCA background
music interference or any significant amount of 38kc carrier from appearing in the
output. However, very sharp L·C low pass filters are provid ed in the cathode-follower audio output circuit to reduc e to practical extinction any 19kc pilot carrier,
any slight amounts of 38kc sub·carrier or harmonics thereof, and any undesired
detection products. This can prove very important when tape recording stereo
broadcasts. The MX-99 is self-powe red and is completely factory pre-aligned. A
very high quality printed board is provided to assure laboratory performance from
every kit. The MX·99 is designed for all EICO FM equipment (ST96, HFT90, HFT92)
and component quality, wide-band FM equipm ent.

Liston to the EICO Hour. WABC -FM. N. Y. 95.5 MC. Mon. -F rI. . 7:15-8 P.M.
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®1962 EICO Electronic Instrument Co. Ine.
3300 North orn Boulovard. L. I. C.. I. N. Y.

I------------.
EICO, 3300,N. Blvd., L.I.C. 1, N.Y. A-4 I
I 0 Send free 32·page catalog &
I dealer's name
new 36·page Guidebook to
I 0 Send
HI-FI for which I enclose 25¢
I for postage & handling.
I Name

II

I
I
I
I
I

II
'-----------_..
Address

City

Zone-Stato__

Over 2 MILLION EICO Instrumonts In u•••
Most EICO Oo.lers offer bud got t.rms.
Add 5% in Wost.

Export Dept .• Raburn Agencle, Inc.. 431 Greenwich St .. N ew York 1S
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Pro's
Nesl

~ Saul J. White
Chief Engineer, Audex, tnc.

NO . 9 -

A CORRECTION

In my last column I discussed a class of radio
station whose broadcasts filled me with n ausea .
The column dealt wi th sta tions featuring excl u·
sively rock and roll, jazz, noisy commercials and
the sonic discharge 01 wild di sk jockeys and an·
nouncers, whose on ly tal ents are g ifts for noise,
fast talk and in citement to juvenil e delinquency.
Two airliners co llid e, 128 persons die, Brooklyn
is burn ing and thro ugh it all these statio ns con·
t inue their salvos of bra sy nerve-shattering frantic
jazzy music.
There comes a time in every writer's life when
he throws caution to the wind and gives vent to
h is pet peeve. This was my sta te of mind when I
wrote my December 1961 "Pro's Nest" entitled:
"The Age of the Screaming Brass." P erhaps it was
the unreali ty of the season with the City ablaze
with Chr istmas decorations, the streets fi ll ed with
music, the evenings devo ted to holiday festivities
that produced a devil.may·care attitud e.
For years I had been tortured by so nic born·
bardments and screechings from som e of our radio
stations. I resented the machine g un firin g of
weather reports, tim e announcements and call letters interspersed with deafening commercials.
With no holds barred, I ex pressed what had been
gnawing at my innards for these many years.
I had no intention to s ingle out any particular
radio station and thinking I was picking a fie·
titious station , I chose the letters "WXYZ·AM" as
my target. I could not imagine any better call
letters for a mythical sta tion. This time imagina·
tion was as good as r eality. Believe it or not, dear
readers, there is a real, l ive station "WXYZ" in
Detroit, Michigan.
No particular station was in my mind when I
described a form of hroadcast that was equiva lent
to a sustain ed toothache or a spike driven through
one's eardrulll s. I knew nothin g of the character
or programming of the real "WXYZ" and I cer·
tainly had no intention of damaging the r eputa.
t ion of that stat ion or a ny other specific sta tion.
Therefore, I ca l1 the a ttention of all read ers to
the fact t hat my colum n of December 1961 must
not be identifi ed with "WXYZ" or "WXYZ·AM."
Allow me to proffer my apologies. I know it is
n o comfort to yo u, "WXYZ", that I thought YOUT
call letters were a figm ent of my imagination. I
kn ow now that you are a good station giving service to millions of devoted listen ers in your area.
Indeed, I realize how provincial my radio listening has been, but I n ever did get yo u on my
radio in New York, though I did get qui te close
with a Canadian station com ing in one night
when I was hunting for a program to help with
my in somnia.
I am sure, "WXYZ," that you are a well-man·
nered station. You have a balanced pro" ram cater·
ing to all tastes, a little rock and roil, for the
youngsters, a little d inner music for the oldsters,
a nd perhaps a symphony for the long hairs, I
know you give the time and weather reports with.
out hysteria and your commercials are properl y
intersper sed and presented with refin ed modulation .
Since I have been writing th e " P ro's Nest", I
have been threaten ed with l ibel suits by n etworks,
publishers, authors, hea ring aid manufacturers
and dog haters. My boss is getting pretty tired of
all this. If I don't get occasional letter s of praise
and support for my straight.sbooting, the monthly
budget for this column will be dropped. If I
can't project the right kind of image for Audax it
will be back to t he drawin g boar d for me ! Alter
all , we must get a little of Our money's worth .
If you want the "Pro's Nest" to con tinue, please
send us your sympathies, congratulations, sneers
and arguments, as lon g as we know you are out
there. Anything will hel p. I will send you our
catalogs and my personal thanks.

<D

AUDAX, INC.
Manufa cturors 01 nn e lou.dspeakers and turntabl es
DIVISION OF REK - ()·KUT COMPANY , INC.
Corona 68. New York
38 · 1 9 108th Street

a preclSlOn device, this door-sp ring, but it
works OK, give 01' take a half·gram 01' two.
This arm doesn't bother either with sidewise dynamic balancing-but then, neither
have most of the billion arm s that have
played the billion-odd records of recent
decades.
One minor cybernetic problem in longish
f ree-riding a rms is solved here intelligently.
Should your arm pivot all the way 'round
and 'round, or should you try to keep
people from letting it go too far via a n
arm stop of some sort~ One arm I recently
wrote about has a delicate spring insid e
and no arm stop; if you just happen to
wind the arm around in a complete circle,
the spring is going to break and must be
factory· replaced. Wonder I didn't do this
myself; but I manage(l not to. Shure has a
trick compromise, an arm stop that can be
pushed along if you push harder: Good.
Any device that stops the arm's movement
at a given place must be adjusted somehow
so that the arm moves over the piece of arc
you need, and not some pie-shaped wedge,
say, neatly centered over the record spindle
or off in space a foot 01' so away from the
turntable. 'l'his has to be set, ordinarily,
during th e arm installation, and five out
of ten installers will forget about it and
have to re-mount the arm. Shure's you just
push, until it's where you want it. But the
arm won't suddenly free·wheel around in
a dizzy circle by accident.
I note one welcome feature of the Shme
arm--extra cartridge shells can be had a t
a quite reasonable price. I must say, I
wince at paying five bucks or so for each
extra shell I buy for some other arms, to
acco=odate alternative cartridges. Probably worth it; but even so, I'd say that a
low profit margin might be wise on incidentals of this sort.' Very good for morale
and for sales of the main product, the
arm itself.

SIDE-SENSITIVE
Out in the country, this early spring is
the season when outdoor aerials go bust,
and there isn't anything you can do about
it until the thaw gets over with and spring
is really here.
Mine really played tricks on me this
March. Up until the snow, sleet, and ice
began, it had worked normally enough: a
directional yagi affair mounted on top of a
rotator, it brought in my New York stations when I aimed it South by a bit West,
and when I wanted the Travelers Weather
Service, in Hartford, off slightly Nor'E ast
-the Travelers is the only intelligent
weather service in the country, fit for an
unknowing but sensible hstener with an IQ

of, say, 99 or above-well, I rotated the
aerial with my switch box in the house uutil
the meter registered East and in came the
Weather, complete with probability estimates, lil{e 3 out of 10 chances for snow
by evening, 6 out of 10 later on, lowed ng
to 2 out of 10 by morning ... Full limiting
at the easterly setting; yet at the southerly
setting, for New York, the weather is
barely audible at all. Off the beam.
Come March, we had 15 inches of snow
followed by what seemed like several f eet
of dense sleet, mixed intermittently with
r ain, all below freezing. About five storms'
worth. Then a thaw-34 degrees. And a
r e-freeze, for a cru st that you co uldn't
break with a sledge hammer and a mass of
twisted, bumpy solid ice on my road,
heaved into ruts and rocky hummocl( s.
On my roof there was lead-like sleet,
merging all around the edge into a layer
of clear ice about eight inches through. Off
the edge, seven-foot icicles formed, to be
knocked down every day or so. Right
through th e middle of that clear ice went
my dipole FM lead on one side of the house
and on the other the four-wir e leads to t he
rota tor.
For three weeks in a row I got practi·
cally no signal at all, no matter where I
rotated. Seems something must have been
leaking into the ice. Then things got zanier.
I found that the rotator did mak e a difference, but the strongest signals came when
the antenna was side-on towards the source
of the signal. New York came in OK when
the thing pointed due Northeast, broadside; but the Weather, straight ahead,
couldn't be heard a t all. Drowned out by
New York, twice as far away. Finally, a t
t en below, the rota tor stopped rotating.
Then it began, very slowly, in one direc·
tion only. The other direction just made the
meter jump to the pin and go zzzzzz. Short.
Since then, I've been stuck at due West.
No weather, no New York.
Then suddenly, after a week, N ew York
came back, followed all of a sudden by
Weather, at the r ear of the stnck antelma.
Clear as a bell. New York fad ed out again;
Weather stayed. So it looked as though
maybe na ture was beginning her spring
cleaning, the radio beams were returning
to the rule of reason, and maybe after another few weeks I might get up on the roof
there and figure out what had happened.
The antenna~ Still the FM/ Q, until this
zany winter a highly directional, reliably
dil'ectional affair that never failed to distinguish between the points of the compass.
Don't ask me what made it suddenly go
side-sensitive. If you ask me, I think it
was the radio signals themselves, taking a
winter detour.
lE

TH IS MONTH'S COVER
Most of the time nowadays wh en we
consider equipment and speaker s for
home installation, we tend to think about
the bookshelf-sized units in order to conserve space. On the other hand, there are
many people who have both the space
and inclina tion to encompass more elaborate systems. Here is a system intended
for the latter type of person. Obviously ,
the focal point of the installation- a nd
certa inly the most space consuming-is
the JBL "Paragon" loudspeaker syst em; it is both the sound and visual center. The rest of the equipment is h oused
in a Rockford furniture cabinet and consists of the following:

14

Tandberg Model 6 stereo tap e recorder
Garrard Type A au tomatic t u rntable
Empire 108 stereo cartridge
Sher wood Mark 4 tuner
Sher wood Model 5000 amplifier
An interesting decorative note is the
Buddha on top of the L ansing speaker
sys tem. It is an authentic r eproduction
of a n ancient Buddha which serves as
"mascot" for Empire. The painting on
the left wa ll is by an Italian artist b y
the n ame of Milo, and the photograph
was t a ken by Mort Weldon. This room
setting is arranged at the main showroom
of Airex Radio Corporation, 85 C(i)rtlandt Street, New York 7, N . Y.
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The greatest care was
taken to make this stereo
amplifier easy to operate.
To achieve this end, the
number of knobs has been
reduced, and the jacks for
connecting record players
and loudspeakers have
been marked clearly by
indicating plates. These
considerations have
certainly simplified the
handling of a complex
mechanism like the stereo
amplifier. The SM-G204
has four high-sensitivity
tuners - 2 for AM (5351605kc), 1 for SW (3.B12mc) and 1 for FM (80
- 108mc) bands - and a
preamplifier which allows
the use of cartridges
from the low-output highquality type (2.5mV). The
use of this amplifier transforms radio broadcasts,
records and tapes into
wonderful stereo reproductions.
· If Pioneer's FM multiplex
adaptor is connected to
this amplifier, the tone
quality of stereo FM
broadcasts will be ex. ceptionally fine.

EXQUISITE
HI-FI

SOUND!
32-watt

FMI AM-AMI SW
Stereo Tuner Amplifier

SM-G204

The SM-G204 can produce
an output of 32-watts (16/
16w). 6GWB (ECLB6) suppling this output is a new
output tube. Its triode is
provided with adequate
prevention against hum,
while its pentode has been
greatly improved in output
sensitivity. Through the
adoption of this highperformance output tube
and tone-quality-first designing, the new SM-G204
can produce wonderful
distortion-free HiFi tone.

New Product
High-Quality FM MPX Adaptor

MXA-l

Pioneer is proud to announce its new, superb MPX adaptor for the
greatest realization of FM stereo. The MXA-l is:
1. Provided with a built-in power source.
2. Capable of noise-free reproduction because of attached noise filter.
3. Excellent in channel separation, achieving the finest stereo presence.
Enjoy more effective FM stereo reproduction
with Pioneer's FM Stereo Tuner Amplifier.

by combining the MXA-l

P1UNI:I:R I:L'ECTRDN1C CDRPDRAT1DN
5 Otowocho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors:
U.S.A .
PETELY ENTERPRISES, INC, 300 Pork Ave. Soulh. New York 10. N.Y.
Conodo
IMPORTHOUSE OF CANADA. 2939 Eglinlon Ave. E.• Scarboro. Onlorio
Singapo re & Moloyo
HW EE SENG & COMPANY, 259 Be och Rood. Singopore 7
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EDITOR'S REVIEW
RANDOM THOUGHTS
that doubts about the value of
stereo were laid to rest? We still hear relatively well
informed people making the relatively uninformed
statement that only the very critical and experienced
few can tell mono from stereo. What they mean to say
is that some stereo recordings are not as good as others;
a good stereo recording gives -depth to the music so
that one can locate the source as well as the character
of the sound. On the other hand, a bad stereo record
doesn't permit one to locate the source-in essence
no better than a mono record. Of course, in many
cases the issues are clouded by a variety of subtle and
not so subtle points: differences in quality, dynamic
range, and the so-called ' .' ping-pong" stereo. None of
these things, however, can really obscure the fundamental fact that stereo can be markedly different from
mono if -done properly (and there are many, many
recordings available where it has been done properly) ;
as different, say, as two different interpretations of an
orchestral composition. Naturally, one has to know
both versions in order to distinguish between them.
Similarly, one must know what depth and location
mean in a musical performance. We might liken monophonic reproduction to paintings and stereophonic
reproduction to sculpture. Both are art, but the former
is two-dimensional and the latter is three-dimensional.

I

SN'T IT ABOUT TIME

that the IHFM started to think about
re-evaluating amplifier standards, in view of the
appearance of transistor amplifiers ¥ We are referring specifically to the requirement that measurements be made with a very well regulated external
power supply. Considering the unusually interdependent relationship between the power supply and amplifier in transistorized units, it might be well to consider modifying the standard to accommodate this
contingency. Isn't it also time to rethink the musicpower rating 2 The horsepower race does seem to be
about over.
, SN'T IT TIME

I

SN'T IT ABOUT TIME

warmer?

going to replace rock-androll? On February 24, Radio Station WGMS of
Washington, D. C., broadcast the nine symphonies
of Beethoven in a continuous cycle, ending at 6 :00
a.m. Sunday, February 25. The all-night program was
in tribute to Conductor Bruno Walter, who died on
February 17. With examples like this, perhaps more
sophisticated music will eventually supplant rock-androll. Anything is possible.
RE ALL-NIGHT CONCER'l'S

the weather started to turn

A

that FM-AM stereophonic broadcasts were halted by the FCC 1 Now that FM stereo
by means of multiplex transmission has been approved by the FCC, it seems rather incongruous that
FM-AM stereo is still permitted. It can only serve as
an obstacle to the acceptance of FM stereo by the general pUblic. Why don't we all sit down and write to
the Federal Communications Commission, Washington 25, D. C., and suggest that it call a halt to this
basically inferior method of stereo broadcasting. By
halting simulcasts, the stations now broadcasting stereo
by this method may very well switch over to FM stereo.

I

SN'T IT ABOUT TIME

TAPES NEEDED
Every now and again we run across a situation
wherein people who would seem to have enough problems of their own are engaged actively in helping
others. Just such a situation exists at the Veterans
Administration Hospital in West Roxbury, Mass. A
group of paraplegics at the hospital, who are studying
a variety of subjects by reading and discussing
amongst themselves, have decided to help blind students by reading entire textbooks and other appropriate literature aloud and recording them on tape. Hence
the name of the project, "Textbooks on Tape."
Not content to do just a little, the group has decided to talk 500 tapes worth this year-that is, 500,
lkinch, 71/z-inch reel tapes. They would like any of us
who wish to contribute reusable or new tapes to send
them to "Textbooks on Tape," c/o Herman H. Scott,
111 Powdermill Road, Maynard, Mass. A good use of
used tape- and new tape too, for that matter.
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The hermetically sealed STANTON Stereo Fluxvalve is warranted for a lifetime and is covered under the following patents:. U.S. Pate nt No. 2,917,590;
Great Brita in No. 783,372; Commonwealth of Canada No. 605,673; Japan No. 261,203; and .other patents are pending throughout the world.
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Single- Speaker Stereo
L. H. GARNER"'
Since the ultimate in stereo is illusion, and here is the ultimate illusion
of stereo, it follows therefore, that this system is the ultimate in stereo?
DESCRIBED STEREO SYSTEM was
proposed for the purpose of allowing a slight alleviation in the space
problem, so often encouutered with the
installation of two-speaker systems for
stereophonic usage. It will become evident, as my plan unfolds, a decrease in
cost is not the prime objective. The
methods utilized take advantage of triedand-proven engineering principles, and
are presented herein, in a non-complex
form. What is new is the way these
principles are used.
Referring to the over-all diagram in
Fig. 1, it can be seen that an FM tuner
is used as a signal SOUTce. Of course,
any other stereo signal source may be
used. From the "multiplex" output j ack
the signal is fed into a stereo adapter
HE

T

* 17908

WOOd1'Ujf

Ave., Bellflower, Calif.

and the resultant two channels are fed
tu the preamplifier. Up to this point,
there is no deviation from standard practice. The preamplified signals are now
fed to an electronic switch, operating in
a free-running mode at approximately
100,000 cps.
In the electronic switch, the two signals are sampled at the 100,000-cps
rate, and the resultant composite signal
goes to the power amplifier. (The basic
concept of the electronic switch is illustrated in Fig 2.) It will be noted that
a single power amplifier is used, a second amplifier not being needed, as in
conventional systems. At the same time,
synchronizing pulses are fed simultaneously from each half of the electronic s,vitch (alternate cycles) to a
servo amplifier and electronic strobe.

CHANNE L A

POWER

CHANNEL B

,J

L-_-<lt"·

(A)

AMPLIF IER

CHANNEL A

CHANNEL B

L
(B)

Fig . 2. The electronic switch performs the
same function as a mechanical switch but
at a greatly increased rate. Channel A is
sampled in (A) and Channel B is sampled
in (B). This is repeated 100,000 times per
second.

.r-----'

.

---.--- ... ,

Fig. 1. The linear-track system.
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Treating each of these individually,
we find that the sync pulse is used to
trigger the servo amplifier, which provides power to the servo drive motor,
which, in turn, provides motive power
to position the speaker system to one
extremity of the guide r ails. It goes
without saying that extremely rapid amplifier and servo motor response is necessary for this operation. The other sync
pulse goes to a binary divide-by-two
device, which reduces the effective output pulse repetition rate to 50,000 cps,
causing the strobe circuit to flash at this
rate. The halving of the trigger frequency is necessary to provide time to
move the speaker system from position
2 to position 3, or vice versa. The strobe
systems illuminate the speaker at positions 2 and 3, providing the illusion
of two separate and distinct speakers.
Since the ultimate goal of stereo is illusion, by achieving illusion it can be
said that we have created stereo.
During monophonic operation the
servo system is disabled and the speaker
remains at rest at position 1.
At this time it should be noted that
in stereo operation effectively two
speaker systems are in use; it would
be a good idea to install a warning sign
somewhere on the stereo system, for the
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provide vD.'tually an infinite number of
visual speakers. Therefore, by increasing
the rate at which the strobes illuminate
the system, we can provide 6, 8, 10, or
even one continuous speaker system covering the entire distance between positions 2 and 3.
Conclusion

The feasibility of a stereophonic
sound system utilizing a single speaker
has been shown; Q.E.D. Certainly, many
modifications and variations of this basic
concept are possible, and are, in reality,
limited only to the imagination of the
users. To paraphrase the words of the
immortal Lengthfellow:
B7'eathes the7'e a man with soul so dead,
Who never to himself) hath sa-id)
Man) like this is way O~tt!
IE
ACKNOWLEDGMENT

STROBE

Fig. 3 . The circular-track syste m.

unitiated. The sign could read as follows:
"DURING STEREO OPERATION
DO NOT WALK BETWEEN
SPEAKERS"
The basic waveforms associated with
the switching process are illustrated in
Fig . 4, and should be, at this time, selfexplanatory.
Once the system has been installed
and all preliminary adjustments made,
the over-all maintenance should be extremely low. Periodically the speaker
guide rails should be lubricated with a
good low-friction lubricant, such as one
of the generally-available molybdenum
disulphide (MoS 2 ) compounds. This
should be approximately every 25 stereo
hours, or when squeaks and sparks are
noticed. This, of course, would also depend on the over-all weight of the basic
speaker system utilized, and would be at
the discretion of the user. Aside from
the low maintenance involved, it should
be noted that the speaker system chosen
must be one which is capable of handling
the "g" forces involved during the starting and stopping of stereo operation.
Modifications

An alternate system, utilizing the same
basic approach, could be set up on a
circular track. This is illustrated in Fig.
3. Although the circumference of the
circular track is twice the length of the
linear track it would not prDvide as
great a distance between speaker positions 2 and 3. Of course, the size of the
track could be made large enough to
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provide equivalent separation, but again,
the space problem is encountered. In
spite of the space difficulties, the circular track does have some definite advantages over the linear track:
1. Continuous motion without the
stop-and-go problems.
2. Need for only one amplifier and a
single synchronous drive.
However, as sad as it may seem, the circular concept was abandoned due to the
definite audiophilitic advantages inherent in the linear system.
Returning to the lineal' system, it can
be seen that by providing a remote separation control (at the end of, say, a 25foot cable), and by using this control to
vary the switching rate, and more impOl·tant, the strobe sync, we can easily

I wish to acknowledge the often helpful
(often derogatory) assistance given to
me by the following colleagues, without
whose remarks, this treatise would have
been much easier: M. S. Chrupcala, D. L.
Patillo, D. L. Wirth, C. L. Hallmark.
L.H.G.

For those who hadn't guessed
it already, we will point out the
obvious-IT'S APRIL!!
Of course there is no reason
to believe that the one-speaker
stereo system described couldn 't
be made to work; it is within the
realm of the possible. On the
other hand, considering the
probable development cost, it
might be easier to hire an orchestra 'a nd rebuild your home in the
form of an auditorium. If anyone does succeed in building an
acceptable version, please send
photographs. WE GUARANTEE PUBLICATION OF
THEM!!

SWITCHING
WAVEFORM

CHANNEL 1

CHANNE L 2

SERVO
SYNC.

STROBE
SYNC.

Jl____~nL____~nL____~nL____~nL_____
~T=O

TIME - - _ ' - -

Fig. 4. The basic switching waveforms.
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Electronic Speed Control for
Hysteresis-Synchronous Motors
HAROLD ,D. WIEBP
This article describes design features of a power supply for small induction motors which converts normally fixed-speed motors, driven from the 60-cps power line, into variable-speed motors.

T

WO-PHASE HYSTERESIS-SYNCHRONOUS
MOTORS are usually used in critical ap-

. plications because of their smooth
torque. These motors depend on an electrical phase difference between the cmrents in the two-phase windings for rotation. As this phase angle increases from
zero to 90 deg., the torque increases from
zero to a maximum value. The shaft
speed in a correctly used motor is independent of the voltage source, but
dependent on the frequency of the
source. The magnetic field set up in the
.armature makes one revolution each electrical cycle, and the armatme lags this
rotating field by an amount depending
<m the load.
A power supply to drive such a motor
.at variable speeds should provide a constant 90-deg. phase difference between
the currents supplied to the two-phase
* 1205 Ama1'!da Place, Cincinnati, Ohio

windings, and this cmrent should be
variable with frequency for varying the
shaft speed. The phase cmrents should
be reasonably constant for uniform
torque at different speeds, but the frequency source must be stable at any frequency setting because the speed is only
as stable as the driving frequency. In
addition, the frequency somce should be
variable over a range corresponding to
the desired speed variation.
Where only a vernier adjustment
around the desired speed is needed, the
power supply shown in Fig. 1 can be
adapted to individual applications. A
Wien-bridge oscillator is used as the
frequency somce. In the frequency-selective feedback network, most of the
resistance is fixed, with a small part
variable in the form of a ganged potentiometer. The capacitance in this network
is a fixed value and should be stable, of

(+250 v)

3900", (+300 v)

good quality, and free from drift. If
available in the higher capacitance
values, mica units should be employed.
The ganged potentiometer normally will
not track exactly, but it may be calibrated in actual application. However,
large changes in the amplitude of oscillation may occm since this non-tracking
resistor affects the feedback factor. To
minimize this, and to keep the output
frequency free from changes due to gain
and phase-shift variations in the amplifier, the amplitude-sensitive negativefeedback section of the Wien bridge
should be adjusted very close to the balance point. The amplifier itself should be
high-gain to provide sufficient feedback
to maintain oscillation. This is accomplished by using a high-mu dual triode
with a cathode-follower output to isolate
the gain-lowering effects of the bridge.
An additional advantage of this cathode

3300",

NO. 47

6L6

+

DUAL
500k
TYPE AS
(!)

~*

- -

..:

(+360 v) +-""7",,,OOolJ"''v--vlN

(FREQUENCY RANGE ~ 49.7-72.3

cps)

NOTE:

1. ALi. RESISTORS 1/2 WATT, 10% UNLESS NOTED.
2. ALL CAPACITORS 400 VO LT PAPER UNLESS NOTED,
3. ~ INDICATES SCREWDRIVER ADJUSTMENT.
4. _
INDICATES CLOCKWISE ROTATION.
5.

@:

20w

ANY 25-30 WATT TRANSFORMER TO MATCH
CORRECTED MOTOR toAD IMPEDANCE (RESISTIVE) TO
9000 ... PLATE-TO -PLATE . IMPEDANCE OF 6l6's.
STANCOR PC-8410:
720 v C. T. AT 120 rnA
SVOLTAT3A
'
6.3 v ·C. T; AT 3.5 A

3A

I~:':~

@:

Fig. 1. Schematic of the vernier speed control.
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POWER FACTOR
CORRECTING CAPACITOR

~

EXTERNA L PHASE
SHIFTING CAPACITOR

f

o-ft------1
Cpr
DRIVING
IMPEDANCE
~

Z =R +

.

jo

Fig. 2. Simplified eq uivalent circu it of
motor load.

follower is that it isolates the high output impedance from the bridge, thus
eliminating variation in the output impedance as an output frequency or amplitude affecting factor. The output is
taken off at this point, again for isolation reasons.
Occasionally low-frequency modulation of the output is noticed, usually
around 2-3 cps. This is due to phase
shift in the lamp's thermal cycling reacting with phase shift in the amplifier at
some low frequency so that the loop gain
is one. The remedy is to change the amplifiers' phase shift. If the capacitors in
the feedback loop and between stages are
increased in value, the lamp will be the
dominant element, causing these subaudible oscillations to die out. This also
makes phase shift negligible at the desired oscillation frequency, further isolating the amplifier's parameters from
determining the output frequency.
When correctly adjusted, the oscillator is virtually insensitive to tube and
supply voltage variations. The version
shown, when oscillating at 100 cps and
10 volts output amplitude, showed less
than 0.5 cps variation for 20 per cent
variations in heater, plate, and output
voltages, or 30 per cent variations in tube
plate resistance. No means were available for measuring harmonic ·content,
but it should be under a few per cent at
frequencies above the lamp's thermal
time constant of one-half second or so,
that is frequencies above 25- 30 cps. The
unit has less than 2 db variation over a
frequency range of 16 to 2200 cps, with
the high-frequency oscillations rolling off
above the upper limit. This is probably
due to the heavy loading of the cathode
follower by the bridge, and reduction in
bridge capacitors produce oscillations
well above anything needed to drive motors normally powered from 50, 60, or
perhaps 400 cps. All these points are
discussed to enable the reader to adapt
the circuit to his own applications, and
to foresee any changes which might have
to be made.
The signal from the oscillator is then
fed through a level-set potentiometer to
the grid of a conventional triode amplifier. The unbypassed cathode resistor
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here provides gain stabilization. A splitload phase inverter is directly-coupled
to the triode amplifier's plate. The small
series resistor stops any parasitic oscillations resulting from the possibly negative input impedance of the phase inverter. The push-pull output is coupled
to the grids of a conventionally-connected output stage. Series resistors
limit operation to class AB 1 .
The load impedance, equivalent to an
inductance and resistance (for one
phase) in parallel with a capacitor, inductor, and resistor, presents a complex
load to the amplifier. The imaginary
part of this load impedance may be
eliminated by adding a capacitor in series
with the paralleled phases. The value of
this capacitor, and the value of the capacitor which provides the 90-deg. phase
shift necessary (for maximum torque)
between the two phase currents, can be
found in the following manner.
The complete equivalent circuit for a
two-phase motor is shown in Fig. 2.
(This is for constant-load constant-input
voltage frequency, since these equivalent
inductances and resistances are "lumped"
together from physical components
which change with load.) The motor
should be driven at the speed desired,
but measurements can be made at, say,
60 cps for convenience. When the torque
output is maximum, the phase difference
between the phase currents is 90 deg.
But if the small current-sampling resistors are inserted in series with each
phase, and these currents compared on
an oscilloscope, the current is so nonsinusoidal as to make the familiar circular 90-deg. pattern very doubtful indeed.
So, attacking the problem from the other
end, the phasing capacitor should be adjusted to give the maximum torque. The
value which allows the motor to start,
under load, with the least value of input
voltage will be the desired value. All
other factors must be constant for this
method to work well. Then the value of
capacitance will equal the value determined times the ratio of the measuring
frequency to the desired frequency. This

capacitor will usually be between 1 and
10 pi, and it should have a working voltage of at least 300 volts for use on the
nominalllO-volt supply voltage.
Now that the correct phasing capacitor
value is determined, the complete motor
will have an inductive characteristic. To
permit the power supply to provide an
appropriate value of resistive load for
the pentode output stage, a eapacitor is
placed in series with the complete motor.
When this capacitor is of the correct
value, the current supplied by the output
stage will be entirely real, so that the
total current supplied, which ordinarily
would have both real and imaginary
components, will be at a minimum. This
power-factor correcting capacitor will
normally have a value near the phasing
capacitor value. An accurate determination involves measuring the supply current and adjusting the power-factor correcting capacitor for minimum indicated
current as shown on a conventional a.c.
ammeter or an a.c. voltmeter measuring
the voltage drop across a small resistor.
If the total supply voltage is known, the
composite load impedance (purely resistive) can be found by dividing the
supply voltage by the indicated current.
This value I is usually between 100 and
3000 ohms. The method described for
converting the value of phasing capacitor found at a convenient measuring frequency to that value needed at the desired frequency maybe used here. It
should be noted that this conversion
method is not exactly valid, since some
of the phase parameters change with frequency. If the method is applied between
frequencies with ratios of about 3 or less,
the results are close enough to work well.
The impedance (when the correct power
factor is obtained) will also vary slightly
with frequency, but the value obtained
at the measuring frequency can be used
successfully.
The above method depends heavily on
the desired range of operating frequencies, corresponding to the desired speed
range, being small-say, plus or minus 5
11&
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to 10 per cent- and centered about the
value to which all calculations were l'eferred. Certain compromises can be made
to cover a wider range with one set of
values, but these have t o be made experimentally with particular attention to
reactive loading of the output stage, loss
of torque, and other more insidious problems. Even the experimental methods described for a single frequency are far
from rigorous, but they have the advantages of simplicity and practicality.
A different approach is needed to cover
a more extended speed range. A block
diagram will illustrate the basic approach, as shown in Fig. 3. Rarely is
more than a 5 to 1 ratio of speeds desired, and so the same basic Wien-bridge
oscillator serves very well as the variablefrequency source. One of t he problems
encountered is that of keeping a constant phase difference between the two
currents. The phase shift through a
single-section RC low-pass filter is plus
45 deg. when
tan- 1 wRC=45 deg.

Eq. (1)

or

w=1IRC

The ratio of output to input voltages, or
the voltage gain, is
1

Eq. (2)

A= - - - 1+jwRC

or, when the phase shift is 45 deg., the
voltage gain is
1

A=-- = O.707145 deg
1+jl

A similar technique shows that a single-section high-pass filter has the same
gain of 0.707, but the phase is - 45 deg.
when w has the same relationship to the
RC product as before.
When both a high-pass and a low-pass
filter are driven from the same source,
the outputs will be equal in magnitude
but 90-deg. apart. For this to be true
over a range of frequencies, the RC
product must be varied ' in step with the
oscillation frequency. But the angular
velocity, w, produced by the oscillator
with the bridge resistors and capacitors
separately equal is lIRC . If R is varied
in the two-phase shifting networks along
with R in the oscillator bridge arms, and
all associated C values are equal, then

the phase shift will be a constant 90-deg.
for any frequency. Physically, these resistors are four sections of a fOlll'-ganged
potentiometer, and because of manufacturing tolerances, they will not "track"
exactly. This error is negligible as long
as the ganged potentiometer is kept in
the center of its range without using the
upper or lower resistance limits.
The signals developed at the inputs of
the two power amplifiers are constant
amplitude, variable frequency, and 90deg. apart. These power amplifiers have
the task of providing constant current
through the two separate phases, which
present a partially inductive load to the
amplifiers. Power-factor correction is not
very useful here, since the capacitors
would have different values at different
frequencies. The loadline will be an ellipse. A triode push-pull output stage accepts a reactive loadline fairly well, but
its output has more of a constant-voltage characteristic than constant-clllTent.
This, plus the low-efficiency and lowoutput available from conventional triodes, made a push-pull pentode or beam
tetrode circuit more attractive. The high
(Con-ti7Mled on pag e 62 )
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Protection of Trade Secrets
ALBERT WOODRUFF GRAY~'

A trade secret differs from a paten t in that as soon as the secret is
discovered in some honest way, the discoverer has full right to use it.

A

NEW JERSEY court recently stated a
definition of the illusive phrase,
trade secrets, that has since then
been generally adopted in defining the
boundaries within which the courts will
afford protection to such features of
business.
"A trade secret, within the rules pertaining to the rights that can be protected by injunction, is a plan, process,
tool, mechanism or compound, known
only to its owner and those of his employees to whom it must be confided in
order to apply it to the uses intended.
"It differs from a patent in that as
soon as the secret is discovered, either
by an examination of the produ ct or in
any other 'h onest way, the discoverer has
full right to use it."
To this the court added in this instance the further comment, "It is also
a generally accepted r ule of law that
one who by reason of a confidential business relationship with the owner has
gained knowledge of his trade secret,
will be restrained by a court from betraying the trust imposed in him by
using the secret for his own gain and
a confidential relation within this r ule
is one which gives r ise to a duty not to
use or divulge the secret to the detriment of the owner."
Then of the limitations imposed by
the comts on this protection of such
material, "Trade secrets are not given
protection against all the world or persons who have not learned the secret
by improper means or by virtue of a
confiden tial relation.
"All that the owner of a trade secret
is entitled to is protection from a
breach of contract or confidence against
one to whom he has confided the secret
and those to whom su ch person may divulge it and anyone who honestly and
fairly comes into possession of the secret has the right t o use, disclose, or
sell it without being subj ect to restraint
by injunction.1l1
Recently, before a federal court, a
manufacturer of silicon rectifiers that
operate in an electrical circuit to convert alternating to direct current
brougbt suit for an injunction against

* 112-20 Seventy-Second D1-ive, Forest
Hills, N. Y.
1 Boost Co. v. Faunce, 86 Atl. 2d 283,
N. J., Feb. 6, 1952
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a competitor from disclosing to anyone
whomsoever the restricted, confidential,
and secret information set forth by the
manufacturer in this action, for damages
of one million dollars and a similar
amount for punitive damages with an
accounting of the profits realized by
this competitor in its sale of these
rectifiers.
I n its defense to this action the competitor maintained that such radio parts
were manufactured by more than two
dozen companies throughout the United
States with the further assertion that
the materials, methods, and products
which this manufacturer had developed
and were challenged in this action had
not only been generally known in the
industry itself but described in detail in
widely ci.l'culated periodicals, text books
and government repor ts.
Among those in this organization who
had allegedly betrayed their trust by a
disclosure of these secrets was the manager of the company in addition to a
group of seven engineers and technicians.
Of the law and its application to circumstances such as these the federal
court said, "One who discloses or uses
another's trade secret without the privilege to do so is liable to the other if,
"(a) He discovers the secret by improper means, or,
"(b) His discovery or use constitutes
a breach of confidence reposed in him by
the other in disclosing the secret to him,
" ( c) He learned the secret from a
third person with notice of the fact that
it was a secret and that the third person
discovered it by improper means or
that the third person's disclosure of it
was otherwise a breach of his duty to
tbe other,
" (d) He learned the secret with notice of the fact that it was a secret and
that its disclosure was made to him by
mistake."
With its decision that bere there could
be no recovery by this radio parts manufacturer the court added the reasoning
lwderlying this conclusion, "Trade practices to come within the obligation of
secrecy must be secrets. While they
need not amount to invention in the
patent law sense they must at least
amount to discovery.
"It follows that matters which are

g'enerally known in the trade or readily
discernible by others in the trade cannot be made secret by being so labelled
in an agreement. Equity has no power
to compel a man who changes employers
to wipe clean the slate of his memory."2
Another incident involving this feature in the produ ction and marketing of
auditory devices was the subject of an
action for infringement when, according to the owner of the patent, patterns
wer~ delivered to a machine shop operator for castings to be used in bomb
microphones.
Under the agreement with the owner
of these patterns, the machine shop operator was to make no castings other
than those ordered by the owner of the
patterns. I n violation of this agreement
dies from these patterns were made and
sold by the machinist throughout the
trade until these activities ended in this
a.ction. The machine shop owner contended that these patterns were no secret invention and for that reason their
owner was entitled to . no recovery.
"We have here a relationship cr eated
by contract where the manufacturer
took into his custody certain patterns
created by the inventor for the purpose
of manufacturing castings from them
for the inventor.
"This man did not acknowledge the
dominance of a fundamental precept of
honesty and fair dealing enjoined by
the Decalogue and supported by prevailing moral concepts. 'Thou shalt not
steal' applies with equal force and propriety to the industrialist of a complex
civilization as to the simple herdsmen
of ancient Israel."
The court then quoted from a famous
decision of the U. S . Supreme Court in
which J ustice Holmes said of a breach
of confidence of this sort by an employee, " The starting point is not property or due process of law but that the
employee stood in confidential relations
with his employers or one of them.
"Whether the employers have any
valuable secret or not, the employee
knows the facts, whatever they are,
through a special confidence that he accepted. The property may be denied but
the confidence cannot be.
(Contimwd on pa.ge 65)
Sarkes Tarzian v. Audio Devices, 166
F. S. 25, Cal., Sept. 8, 1958
2
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The Transistor Amplifier,
Economy Model
GEORGE FLETCHER COOPER
By judiciously selecting a composite signal, the amplifier may be operated close to cutoff thus reducing current drain and heat generation.

I

FEBRUARY I DESCRIBED a two-stage
transistor amplifier configuration for
which I have found several jobs at
different levels recently. The circuit is
simply a grounded-collector groundedemitter arrangement with direct coupling
between the stages but it lends itself
beautifully to a very simple design routine in which all the resistance values
work out absolutely painlessly. One example I chose, though I did not carry it
through to completion, was a 10-watt
amplifier: the current drain for a 10-watt
class-A amplifier is rather over 2 amps
from a 12-14 volt supply, which one
might accept but it does mean the output
transistor has to get rid of a lot of heat.
Recently I had occasion to study an
amplifier for public address work which
was to be quiet most of the time but has
to sit around, working from batteries, in
case anyone wanted to say anything.
There is a whole host of applications for
this sort of thing for the non-professional user. You and I are quite happy
working a press-to-talk switch but a
whole lot of people who need to make
announcements, the president of the
World Federation of Skunk-breeders for
example, do not always remember to
press before speaking (and if there is a
W.F. of S-B, and if it has a president,
and if he does, my apologies to you, Sir).
I don't like carrying heavy weights,
either. In case you wonder why a man
who keeps writing he doesn't like carrying, computing or connecting seems to
spend his time writing, the answer is
easy: I like the money so that I can get
someone else to do these things. However,
back to the job. If the amplifier is to be
switched on all day you cannot afford to
have a steady drain of 2 amps unless the
battery really is quite a big one. You
know the classical answer, you use a
class-B output stage. I am not going to
suggest that you cannot make a very
good and efficient amplifier with a class-B
push-pUll output stage. All I offer you
here is an alternative which seems to
work out much cheaper to build, quicker
to build, too, and which is rather more
:flexible in adjustment to the best comN

__

Fig. 1. The basic
circuit.
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Fig . 2. Standard speech wave form.

Fig . 3 . Rectified spee ch wave form .

promise between economy and protection
from temperature effects.
Just to remind you of the simplicity
of the basic circuit which I described in
the previous article we can look again at
F'ig. 1. Typically the gain is around
30-40 decibels so that a high-quality
microphone will need a preamplifier
though a carbon microphone will give
enough to drive up into the watts. But
that preamplifier will only take, well, 10
milliamps would be more than enough.
The basic amplifier, however, needs a few
additions to turn it into the economy
model and before discussing these additions we might think a little about the
sort of signals we are to handle.
There cannot be very many readers
who have never seen a speech wave-form
on an oscilloscope. You will remember
that it is mostly pretty low level stuff
with rather occasional bursts of high
leveL In fact the average level is some-
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where around 15-20 decibels below the
maximum. Here I will choose a special
sound, oooOoooh, and Uf;e this as typical
speech. This makes the diagrams easier
to draw, and as I keep saying, I'm a lazy
man.
The standard speech waveform, then,
is shown in Fig. 2. This is a sine wave
of let us say 400 cps modulated by a
single triangular wave corresponding to
a frequency in the region of perhaps 2
cps. Speech has this sort of general
characteristic, the audible frequencies in
the region from say 100 cps upwards
being modulated by the syllabic frequencies of say 10 cps downwards.
In setting up the idea of our economy
amplifier I have found it very useful to
introduce the concept of a composite signaL I did this because it seemed to make
the design drill simpler, not because I
want to bring in compli cated ideas. The
first step is to rectify the actual speech
and smooth out the peaks, leaving just
the syllabic component. This gives us the
very simple wave-form shown in Fig, 3.
Suppose now that we add these two
signals together. We can use different
p'r oportions of the two basic signals and
thus obtain anyone of the three forms
shown in F'ig. 4. In (A) of F'ig. 4 we
have rather too much syllabic component,
while in (C) of Fig. 4 we have too little.
The car eful balance in (B) of Fig. 4
shows that by the use of the right proportions we can keep the bottom of the
composite signal at the same level
throughout.
It does not require lUuch thought to
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Fig. 4. Adding the signal to its rectified
enve lope with (A) too much, (B) t he right
,a mo un t, and (C) too little of the envelope
signal.

see that if we apply this composite signal
to the base of a transistor the current
will swing up and back, but will never
swing down. We do not need to leave
any room on the characteristic for downswings because we have got rid of them.
As a result the transistor can sit neal'
cut-off until there is a signal, secure in
the knowledge that the signal will not
drive it into cut-off and produce distortion.
There are two advantages to be gained
here. First of all the transistor is taking
only just enough current for the job it
has to do, which means that the battery
delivers no excess power. (There are
some minor subtleties here that I prefer
not to discuss.) Secondly the transistor
and its heat sink are kept cool. During
loud signals, of course, they start warming up, but the intermittent nature of
the heating means that the mass of the
heat sink as well as its area come into
the picture. The heat sink takes time to
warm up and can release the heat in the
breaks.
This circuit system is sometimes called
a floating-bias or sliding-bias circuit.
What I have called a syllabic signal which
is added to form a composite signal is
then called floating 01' sliding bias and is
traced independently through the circuit. The way of thinking is that for any
actual level the transistor bias is automatically adjusted to give just the right
working conditions. I find that with the
composite signal treatment there are a
few details which are much easiel: to
understand: in fact I did not lmderstand them properly until I had worked
out the composite signal approach. No
doubt someone else thought of it first
but I just don't remember seeing it described.
All this talk about composite signals
is very well, but where is it to come
from ~ The sort of amplifier we are talking about needs a milliwatt or so of input to give some watts output. From (B)
in Fig. 4 we can see that the syllabic
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signal is of the same order of magnitude
as the speech signal. Therefore if we can
join up the composite signal at the input
we shall need only milliwatts of the syllabic component. At the output we have
watts, and we shall not miss a few milliwatts if we drain them off and rectify
them . This much is clear, we are to rectify and smooth part of the output and
feed it back to the input. In the circuit of
Fig. 1 we get it back to the base of the
first transistor, T1· 1 • You will perhaps
appreciate the advantages of this amplifier when you think that it is not only a
directly coupled amplifier, which means
that the syllabic components right down
to the lowest conceivable frequency are
handled through to the collector of Tr z,
but also because there is no phase reversal in T1' 1 both transistors are driven
upwards by the composite signal.
At the collector of Tro we have the
composite signal, both th; speech signal
and the syllabic signal. Weare going to
rectify this to produce the syllabic signal
and we are in danger of chasing our tails.
Here the output transformer comes to
our rescue. Provided we design it properly we can call it a first-order filter, that
is a filter with only one reactance and
use it as a high-pass system to let
through the speech and lose the syllabic.
Since the speech is 100 cps upwards and
the syllabic is 10 cps downwards we
need only choose a transformer inductance giving us 3 db down at 100 cps to
be sure of being 20 db down at 10 cps.
This turns out to be perfectly satisfactory.
In the same way we must think about
the speech signal which goes back
through the rectifier from the output to
the input. We shall provide smoothing
of the rectified signal and the 10: 1 frequency separation will again give us
some 20 db of protection but it is prudent to connect the rectifier in such a
way that any feedback is negative, not

R5

because this improves the quality but because the alternative may lead to instability.
Two practical amplifier circuits are
shown in Fig. 5 and 6. The first, Fig. 5,
is described by Pawling and Tharma in
Mulla1'd Technical Communications, Vol.
4, No. 31, July 1958. The nominal output
available from this ampli:fier is 4.5 w,
though the distortion is about 4 pel' cent
at 3 w. It will be seen that the emitter resistance of the OC16 is decoupled, which
means that we need the increased syllabic
signal compared with the basic signal to
which reference has already been made.
In fact the designers call for 3.9 volts a.c.
peak across the rectifier winding of the
output transformer. The design peak
signal current in the OC16 is lA, which
with a 10-ohm load gives us 10 volts, so
that the transformer r atio is 1: 0.39. The
inductance does not seem to be specified:
this is probably because of the way the
circuit has been considered, without the
varying bias being treated as a second
signal. We know that we want the transformer to start rolling off in order to attenuate our syllabic signal. If we choose
80 cps as the 3db point we shall have
ooLIR =1 when 00 =21t.80 =500 and R =
10 ohms, so that L =20 mH for the collector winding.
The components R s and C 9 provide
about 6 db of negative feedback at signal
frequencies when the source impedance
seen looking back from the secondary of
the input transformer is around 600
ohms.
In this particular design there is a
bleed current of about 300 rnA and a
total quiescent current of about 500 rnA.
When run at full level with ordinary
program material, speech and music, the
average current rises to 700 rnA. The
chief advantage of this particular arrangement seems to be that the dissipation in the output transistor is only
(Contin1tecl on page 60)
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Evaluating Signal-to-Noise Ratio
HERMAN BURSTEIN "'
Signal-to-noise ratio is an indicator which can
help the audiofan select compatible components.
LONG

A

WITH

GOOD

FREQUENCY

RE-

and low distortion, a high
signal-to-noise ratio is one of the
pillars of high fidelity. Of the three,
signal-to-noise ratio probably gets
talked about least. Yet it would be difficult to argue that noise is much less a
consideration in pleasurable listening
than are distortion and frequency response. Anyone who has had to endUl'e
an insistent hum or frying sound dUl'ing
the soft passages of a musical program
will attest to this.
Therefore in assembling, enlarging, or
otherwise modifying an audio system the
audiofan and those who give him counsel-the salesman, the technician, and
well-meaning friends-should carefully
evaluate the signal-to-noise ratio of each
component. This is not simply a matter
of reading a component's specifications
and deciding on this limited basis
whether the signal-to-noise ratio is
high enough. Such a procedUl'e is apt
to contain a booby trap. This is certainly not meant to imply that manufactUl'ers' specifications are exaggerated.
Quite the contrary. The writer's experience in tecting many pieces of equipment is that manufacturers' ratings are
usually met or exceeded. However, signal-to-noise specifications are based on
the premise that maximum signal will
have a certain value or that the maximum
input signal will have a certain value.
But in practice the actual output or
input signal may differ appreciably
fl'om the presumed value. Taking this
factor into account p lus other factors
bearing on the gain and distortion
SPONSE
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characteristics of the component in question, one often finds that the rated value
of signal-to-noise varies appreciably
from the effective value.
Meaning of Signal and Noise

Signal denotes the desired au dio information, usually music or speech but
sometimes other sounds, such as that of
racing cars, jet airplanes, rockets, waterfalls, breaking glass, and so on.
Noise refers to undesi1'ed sounds
produced by, or in, the audio equipment.
Its chief forms are hum and hiss. Hum
is 60 cps (the line frequency) and its
harmonics, principally 120 cps (ripple in
a full-wave detector) and 180 cps (odd
harmonic distortion of a power transformer). H iss consists of random frequencies throughout the audio spectrum.
Because there are more frequencies in
the upper octaves than in the lower ones,
and because each frequency contains
about the same amount of energy, this
form of noise has the high-pitched characteristic that we call hiss. Noise takes
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additional forms, su ch as clicks, pops,
crackles, squeals, and so forth.
Distortion also consists of undesired
sounds. How then do we differentiate between noise and distortion ~ The difference lies in the fact that noise is always
present, whereas distortion arises only
as a consequence of audio signals. In
sum, noise consists of undesired sounds
whose existence and level is independent
of the audio signaJ.1
Accordingly, the signal-to-noise ratio
designates the magnitude of the desired
audio signal relative to the magnitude of
the undesired noise, expressed in decibels.
In measuring signal-to-noise, consideration is sometimes given to the ear's
r educed sensitivi ty to low and high frequencies compared with the mid-range.
Therefore the various noise frequencies
are given varying weights in accordance
with the ear's sensitivity to them . The
weighted value is higher than the unweighted value. For example, if noise
consists principally of 60-cps hum and if
account is taken of the ear's lower sensitivity to 60 cps than to 1000 cps, the
weighted signal-to-noise ratio is a "better" figUl'e than the unweighted ratio.
Most often, however, the signal-tonoise ratio is stated on an unweighted
basis, and the following discussion shall
proceed on this basis. There are good
reasons for preferring the unweighted
rating in evaluating a component. For
one thing, while hearing sensitivity varies
1 There is a minor exception. Tape modu·
lation noise varies in intensity with the level
of the audio signal. It is caused by variations in thickness of the tape's base and/or
coating and by variations in the magnetic
oxide. Modern high quality tapes, however,
produce very little noise of this sort.
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with frequency, there are considerable
differences between individuals as to the
degree of variation. Second, even though
a given noise frequency may be completely inaudible, it may nevertheless
produce distressing results. For example,
assume that a defective power amplifier
pulses strongly at the rate of 10 cps
(motorboating). The resulting large excursions of the speaker are of course
inaudible in themselves, but they may
take the cone so far out of its linear
travel-path as to cause considerable and
audible distortion of program material.
Similarly, oscillation at a supersonic
frequency will be inaudible but can give
rise to distortion of audio frequencies .
High Fidelity Requirements

Using program peaks as a reference
level, it may be said that noise should
be at least 55 db below the peak audio
signal to justify the designation high
fidelity. In other words, the minimum
signal-to-noise ratio for high fidelity is
about 55 db. Inasmuch as the dynamic
range-distance between the maximum
and minimum levels-of discs, tapes, and
FM seldom exceeds 55 db and is often 50
db or less, a signal-to-noise ratio of 55
db may be considered acceptable.
Assume that the signal source has a
55 db signal-to-noise ratio. This does
not mean that it is purposeless having
a preamplifier (and power amplifier)
with a signal-to-noise ratio greater than
55 db. Quite possibly, the principal
noise components of the preamp fall in
a different part of the audio spectrum
than do the chief components of noise
in the signal source, so that noise of the
preamp may be distinct unless its ratio
is appreciably higher than 55 db.
A ratio of 60 db offers a worthwhile
bit of margin, and higher than 60 db is
all to the good. Ratios of 65 and up put
the listener really "in the clear."
It is desirable that each component in
an audio chain have a higher signal-tonoise ratio than the preceding component
so that performance of the earlier component will not be degraded. To illustrate, assume that a preamp can achieve
an enviable 70-db ratio at the magneticphono input. It would be a shame to
be profligate with such performance by
feeding the preamp signal into a power
amplifier having only a 60 db ratio.
Power Am plifiers

The signal-to-noise ratio of a power
al1liplifier is almost invariably stated on
the basis of the amplifier's maximum
rated output. For example, if the amplifier can produce up to 60 watts at low
distortion, the manufacturer will specify
a signal-to-noise ratio on the basis of 60
watts output; a typical rating might be
80 db. However, the rated signal-to-noise
ratio may be much higher than the ef-
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fective ratio, as we shall soon see.
(It is difficult to obtain a precise
quantitative statement of the effective
ratio, but for purposes of discussion we
shall put numbers on the factors we are
discussing. )
The effective signal-to-noise ratio must
take into acount: (1) the efficiency of the
speaker which is used; (2) the level of
room noise, which mayor may not mask
amplifier noise; and (3) the maximum
power to which the amplifier will actually be driven, which is dependent in
part upon speaker efficiency and room
noise, and in part upon room size and
the audiofan's preference as to volume
level.
The efficiency of typical speakers
varies roughly from 1 to 20 per cent, a
range of 13 db . The less efficient the
speaker, the more it cuts down the noise
issuing from the amplifier. But it also

is 18 db below the rated value; 18 db
is the ratio of 60 watts to 1 watt. Thus
a rated figure of 80 db becomes an effective figure of 62 db, which does not
offer very much margin above the 55 db
minimum. An effective ratio of 62 db
for a power amplifier may fall below
the effective value for a fine preamplifier.
To make all the more clear why there
is a decrease of 18 db in the effective
value, let us approach the above example
in another way. Noise is rated 80 db
below 60 watts, which means that noise
output is .0000006 watt, or .6 microwatt. Since maximum output signal is
1 watt, the ratio between signal and
noise (1 watt/.6 microwatt) is 62 db.
On the other hand, assume that a 1
per cent efficient speaker is substituted
in our example. This speaker produces
1/20th as much volume as the 20 per
cent efficient speaker, so that maximum
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cuts down the audio signal, so that the
amplifier must be operated at greater
output in order to obtain the desired
acoustic level. Therefore we have more
audio signal at the amplifier output but
the same amount of noise as before,
which means an improvement in effective
signal-to-noise. The converse is true for
an efficient speaker.
Using the minimum audible sound at
1000 cps as a 0 db reference, room noise
may vary from a low of possibly 20 db
(night-time in the country) to about 50
db (daytime in the busy city). Forty
db is fairly typical. The higher the noise
level, the more likely it is that the audiofan will want to operate his sound system at higher power in order to get
above the room noise. Correspondingly,
the effective ratio goes up.
Depending on speaker efficiency and
room noise, plus the listener's taste in
volume level, a 60-watt amplifier might
be operated so that program peaks require from as much as 60 watts to as
little as 1 watt or less. Assume that a
maximum of 1 watt is used because of
a 20 per cent efficient speaker, low room
noise, and the desired acoustic level.
Then the effective signal-to-noise ratio

,
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power required from the amplifier rises
to 20 watts; 20 watts of signal compared with .6 microwatt of noise yields
an effective ratio of 75 db, which is very
respectable.
In sum, the less one employs of maximum power, the more one must downrate the amplifier's rated signal-to-noise
ratio in order to anive at the effective
value.
Another factor to be taken into account, and again difficult to put into
quantitative terms, is the relative smoothness of the speaker system to be used in
conjunction with a given power amplifier. A speaker that peaks at the hum
frequencies will deteriorate the amplifier's ratio. To illustrate, a certain large
horn-loaded speaker has prodigious but
smooth ability to reproduce bass. Connected to almost any high-fidelity amplifier, this speaker reproduces little or
no audible hum. Another speaker, contained in an enclosure of less than 2
cubic feet, has about the same over-all
efficiency in the mid- and treble range
but is far less worthy a reproducer of
bass. Nevertheless, because of an unlovely peak, it delivers audible hum
when connected to all but the very finest
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power amplifiers.
Similarly, amplifier hiss is more apparent when the speaker has rough
rather than smooth response in the treble
range.
Preamplifier: High-Level Input

Preamplifiers generally have a rated
output of at least 2 volts. Usually they
can deliver 2 volts at less than 1 pel' cent
1M distortion. Some can do so at .1 per
eent 1M or less. A few can come up with
even 3, 4, or 5 volts without exceeding
.1 per cent 1M.
Two volts is enough to drive virtually
any power am plifier to full output. If
the preamp can provide more than 2
volts at low distortion, and if it has sufficient gain to do so on the basis of the
incoming signal level, the effective signal-to-noise ratio is higher than the
rated value. To illustrate, assume that

must be reduced at some stage within
the preamp. If this reduction occurs at
the very input via the volume control
or a level set, as shown in Fig. 1, the
effective value cannot exceed the rated
value. But if the volume control follows
a stage of amplification, as shown in
Fig. 2, the effective value of signal-tonoise can exceed the rated value to the
extent that the .control reduces the noise
of the first stage, which is ordinarily
the principal source of preamp noise.
Now assume that we have a preamp
with a rating 70 db based on an output
of 2 volts, and that its sensitivity is
rated at 200 mv input for 1 volt output.
Further assume that we plan to use an
FM t~ner having a ratio detector not
followed by a stage of audio amplification, and that the peak output of the
tuner is apt to be about 200 mv on weak
stations (output of a ratio detector
varies with signal strength) . Therefore
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on high level input the preamp is rated
at 70 db. Assume that the preamp can
produce 4 volts before distortion rises
appreciably above .1 pel' cent 1M, and
that its sensitivity is rated at 100 mv
for 2 volts output. Accordingly, an input of 200 mv is needed for a 4 volt
output. If the high-level signal source,
sayan FM tuner, can deliver at least
200 mv on peaks (most FM tuners can
furnish 1 volt or more on peaks ), the
preamp will have no problem producing an output of 4 volts. 'l.'herefore the
effective signal-to-noise ratio can be
based on an output of 4 volts rather than
2 volts. Since 4 volts is 6 db more than
2 volts, we can add 6 db to the 70 db
for a total effective value of 76 db.
Of course, an output of 4 volts is not
actually usable, because this would drive
any power amplifier into clipping. But
the 4 volts can usually be reduced at the
input of the power amplifier via a level
set. Preamp audio signal and preamp
noise are simultaneously reduced, so that
the preamp's effective signal-to-noise
ratio remains the same as calculated on
the basis of an output of 4 volts.
However, if the power amplifier lacks
an input level set, the preamp's signal

9

10

the most signal we can expect out of the
preamp is 1 volt, and we must calculate
the effective signal-to-noise ratio on the
basis of an output of 1 volt. Since a 1
volt output is 6 db less than 2 volts, we
subtract 6 db from 70 db, leaving an effective signal-to-noise ratio of 64 db.
Some people might quarrel with downrating the preamp, feeling that the problem actually lies with the tuner, which
has r elatively low output as tuners go.
This is a matter of viewpoint, but the
Wl'iter feels that the blame really belongs to the preamp because of its low
sensitivity. Another preamp, as in our
earlier example, would have sufficient
sensitivity to convert a 200 mv input to
appreciably more output than 1 volt.
Until now we have presumed that 2
volts are needed to drive the power amplifier. In most cases this is umealistically high, not only because a somewhat
smaller voltage will ordinarily drive the
amplifier to full output but also because
we do not want ordinarily to utilize
more than a fraction of the amplifier's
maximum power, even on signal peaks.
To that degree that less than 2 volts is
needed to drive the power amplifier on
signal peaks the preamp's effective sig-'
nal-to-noise ratio is increased, assuming
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that the preamp's output will be r educed
by an input-level set in the power amplifier.
For example, assume that a 40-watt
power amplifier requires 1 volt to be
driven to full output, but that 10 watts
peak output will be quite adequate for
the speaker that is used. For 10 watts
output, only .5 volt input is n eeded (input voltage varies as the square root of
the output wattage). Assume that we
are dealing with the same preamp as in
our first example, which has an effective
signal-to-noise ratio of 76 db-based on
4 volts output which can be reduced to
2 volts by the power amplifier's inputlevel set. Since we can tolerate a reduction to .5 volt output, which is 12 db
below 2 volts, we can add 12 more db to
the effective value, for a total of 88 db.
On the other hand, the absence of an
input-level set in the power amplifier
can cause the preamp's effective value to
be less' than its rated value. For example,
assume as before that the preamp's rating is 70 db based on an output of 2
volts, and that we desire only .5 volt
to drive the power amplifier. Further
assume that the preamp's volume control is located right after the input jack.
Therefore the only way to reduce the
preamp's output signal to .5 volt is
by cutting the input signal, using either
the volume control or the preamp's input-level set if there is one. The preamp 's output noise is unaffected by
these maneuvers, but its output signal
is now .5 volt instead of 2 volts, a reduction of 12 db. Therefore the effective
value is 12 db below 70 db, or 58 db.
Preamplifier: Magnetic Phono Input

To calculate the effective signal-tonoise ratio on magnetic phono input, we
must know how much peak signal can
be expected at 1000 cps from the magnetic cartridge to be used. The effective
ratio can then be calculated on the basis
of input signal to the preamp or on the
basis of output signal from the preamp.
The fu'st method is used when the
preamp's signal-to-noise ratio is stated
in terms of input signal and the second
method is used when the ratio is stated
in terms of output signal. To illustrate:
1. Assume that the cartridge to be
used is rated at 5 mv output at 5
em/sec groove velocity, which is a
faD:ly typical rating. Peak levels on a
phono disc are apt to I'each around 15
em/sec at 1000 cps, so that the cartridge's peak output may be estimated
at 15 mv. Assume that the preamp's
rated signal-to-noise ratio on magnetic
phono input is stated as 60 db below 10
mv input signal (at 1000 cps) . Accordingly, the effective signal-to-noise ratio
i'3 63.5 db, because 15 mv is 3.5 db
higher than 10 mv. On the other hand,
if one were to use a low-output cartridge with a peak output of, say, 5 mv,
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New, from Electro-Voice! Sentry Series Professional Monitor Loudspeakers ...
guaranteed flat ± 3 db from 40 to 20,000 cps!
No longer must you improvise with theatre or home-type hi-fi speakers designed
for some other purpose. Gone is the guesswork when equalizing . .. you know
you'll get exactly what you hear through an E-V Sentry Monitor. That's because each
Sentry is simple, reliable and as flat in response as modern science can make it!
Gone are "balance" switches or knobs that vary response ... each Sentry is adjusted
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Sentry Series speakers are modest in size and price.
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The natural-finish hardwood cabinets are available in a sloping-front style for wall
or ceiling mounting ... or in an upright floor model for fixed or portable
applications. They are all identical in sound. Built-in
transformer matches studio output impedance of 8, 16 and 600 ohms.
If you want to end equalization guesswork ... if you want to know that the
sound you hear is an exact duplication of the original . .. the E-V Sentry Series
Professional Monitors were designed for you. Write for complete
specifications, or see your E-V Professional Products Distributor, today!
Sentry /I Floor Model , 32" H , 20" W, 13" D. List Price $248.33. Sentry I Wall

or Ceiling Model, 17" H, 37' W, 21% " D. List Price $231.67. (Normal trade discounts apply. )
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the effective value would be only 54
db, because 5 mv is 6 db less than 10 mv.
2. Assume again that the cartridge
has a peak output of 15 mv. Assume
that the preamp is rated at 60 db below
an output of 2 volts. This translates into
a noise output of 2 mv. Next we must
consider the preamp's sensitivity on
magnetic phono input, which we shall
assume to be 4 mv for an output of 2
volts at 1000 cps. Therefore the gain is
54 db . Accordingly, a 15-mv input translates into an output of 7.5 volts. The
ratio of 7.5 volts of signal output to
2 mv of noise output indicates an effective signal-to-noise ratio of 71.5 db.
True, the preamp is apt to run into excessive distortion because it can't tUTn
out 7.5 volts. However, we assume this
output level only for calculation purposes. In practice, we would turn down
the phono leyel set, or else the volume

Preamplifier: Tape Head Input

FM Tuner

Evaluation of signal-to-noise ratio
proceeds exactly the same way for tape
head input as for magnetic phono input.
However, it is necessary to recognize the
following fact of life. The effective value
tends to be at or below the minimum
amount consistent with high fidelity,
namely 55 db, because of the very low
output of a tape head. At 1000 cps a
tape play-back head operating at 7.5 ips
on a quarter-track basis-the generally
accepted mode of operation today for
home use-and reproducing a tone
recorded at a level producing 3 per cent
harmonic distortion (commonly accepted
as the maximum tape recording level
tolerable to the ear), will typically deliver no more than 1 or 2 mv. A highinductance head2 (usually 1 to 2 henries) will produce more signal than the
head having a typical inductance of

More often than not, FM tuner specifications say nothing about signal-tonoise ratio. Occasionally one may find a
specification such as the following:
"Noise and hum are 60 db below full output." Full output is the peak audio
signal, corresponding to 100 per cent
modulation (± 75,000 cps) of a strong
incoming signal. Full output is typically
between 1 and 3 volts.
In the absence of a specification, how
does one evaluate the signal-to-noise ratio
of an FM tuner. One way is to write
to the manufacturer. Another is to refer
to his chart that shows the tuner's quieting characteristic as the r.f. signal is
increased; this chart is frequently supplied in the instructions or service manual accompanying the tuner. Figure 3
shows a typical quieting characteristic.
The principal purpose of such a chart
is to show how small an r.f. signal is
required to produce a signal-to-noise
ratio of 20 db or 30 db, based on 30
per cent modulation. By following the
quieting characteristic to its extreme,
one can discover the maximum quieting,
typically 50 to 55 db. Since this is
based on 30 per cent modulation, we can
add another 10 db to arrive at the effective signal-to-noise ratio based on
100 per cent modulation. The tuner represented in F'ig 3, which shows about 55
db maximum quieting, has an effective
value of 65 db on a strong incoming
signal.
Unfortunately, the quieting chart does
not always extend far enough to indicate maximum quieting. For example,
the chart of Fig. 4 shows quieting only
for r.f. signals up to 10 IJ.v. From the
slope of the characteristic at 10 IJ.v, it
is obvious that maximum quieting is appreciably higher than the maximum
value appearing within the confines of
the chart. But how much higher~ Write
to the manufacturer.
Quieting characteristics are usually
based not on 100 per cent modulation
(± 75,000 cps) but on 30 per cent modulation (± 22,500 cps), in accord with the
IRE standard. This entitles the tuner
to be credited with an effective signalto-noise ratio 10 db higher than maximum quieting, as in the case of the
tuner represented in Fig 3. In the absence of information to the contrary,
one may suppose that the reference is
30 per cent modulation, but one can't
really be sure. For example, the quieting
chart for a certain tuner expressly
-tates that the reference level is ± 75,000
cps modulation. In the case of another
tuner, discussion by the WI'iter with the
chief engineer revealed that quieting is
based on 100 per cent modulation. In
these cases, the effective value is the
same as maximum quieting.
Evaluation of a tuner's signal-to-noise

Z
Q
....
:3
:::l
0

0
::;:

Fig. 5. Comparison
of the quieting
characteristic 0 f
two different FM
tuners.
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control, to prevent signal output from
climbing up to 7.5 volts. Since the noise
figure is principally due to the first
stage of phono amplification, turning
down the phono level set or the volume
control serves to reduce noise.
There is a limit to the increase of the
effective value as cartridge output increases. This limit, which varies with
the design of the prcamp, lies in the
fact that excessive input to the phono
preamplification stage will cause excessive distortion. Therefore some preamps
incorporate two input jacks for magnetic
cartridge, one marked "high" and the
other "low." The "high" j ack is for
high-output cartridges; the cartridge
signal is attenuated by a voltage divider
before it reaches the first phono amplification stage. If it is necessary to use
the "high" jack, one should take into
account the degree of signal attenuation
in calculating the effective signal-tonoise ratio. For example, assume that
the peak output of the cartridge is 50
mv, and that the effective value based
on this much signal is 80 db. But suppose that the cartridge signal must be
fed into the "high" jack, where it is reduced 10 db . Therefore the effective value
comes down from 80 db to 70 db.

.,

' 1000

about .5 henry; the difference between
them is 3 to 6 db of signal output.
For the following discussion, let us
suppose that the peak output at 1000 cps
is 1 mv. Assume that the rating of a preamplifier for tape-head input is 54 db
below an output of 2 volts. Accordingly,
noise output is 4 mv. Assume that the
gain on tape-head input is rated at 60
db at 1000 cps. Therefore a 1 mv input
produces an output of 1 volt. The effective signal-to-noise ratio--1 volt
signal/4 mv noise-is only 48 db.
In the case of another preamplifier,
equivalent noise input is rated at 3 IJ.V
for tape-head input. With a 1 volt input from the tape head, the effective
value-1 mv/3IJ.v- is 50 db.
On the other hand, if a high-inductance playback head is employed, the
peak signal input may be from 3 db to
6 db greater, with a corresponding improvement in the effective value. If
high-output tape is used for recording,
the increased output in playback may
add another 6 to 8 db to the effective
value.
2 The term "high-impedance head" is
usually employed.

(Continued on page 64)
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no two are alike
Look at a row of Miracords, and take note of the turntable platters.
They appear as identical as peas in a pod. Yet, no two are alike.
They all started out as heavy, one·piece aluminum alloy castings
bearing only slight resemblance to the finished product. Each was
then secured to a precision lathe, and cut to shape.
Layer after layer of metal was shaved from the form
until the precise design dimensions were obtained.
At this point, the turntables were as identical in shape,
size, weight, finish and appearance as modern technol·
ogy can achieve. We could have stopped here, pleased
as punch with the smooth, glistening results of our
efforts. But, the standards of Miracord performance
demand more than apparent quality-greater accu ·
racy than dimensional measurements alone can reveal.
And so, each individual gleaming platter was put to
test for dynamic balance. And each was individually
corrected to assure the balanced distribution of mass
BENJAMIN

that gives the Miracord turntable its smooth, unwavering motion.
Remove the turntable of any Miracord, and examine the under·side.
You will see where metal discs were affixed, adding just a little more
weight to one point or another to achieve this perfect balance in mo·
tion . Now, look at another Miracord platter. This one
may have more or fewer discs, and at different points.
You can look at a thousand. Each will reveal the indio
vidual attention it received. No two will be alike.
The Miracord is a modern, high quality record playing
instrument-the .only one with dynamically balanced
turntable and mass·balanced transcription arm which
you can play manually or as automatically· as you
please. The 10H with hysteresis ·synchronous motor is
$99.50; model 10 with 4·pole induction motor, $79.95.
Prices do not include cartridge or base.

MIRACORD

ELECTRONIC SOUND CORP . • 97 · 03 43RD AVENUE , CORONA 68. NEW YORK'

Make it a point to see the Miracord at your high fidelity
dealer soon. For complete details, write to:

SOLE U.S. DISTRIBUTOR FOR ELECTROACUSTIC<!> RECORD PLAYING COMPONENTS
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AUDIO Goes to Paris
for TWO Shows
C. C. McPROUD

Always looking for information wherever it may be found , we
turn to France and the components exhibition for a professional
show and to the Festival of Sound for a typical hi-fi show.
T WAS A COLD, SLEETY NIGHT
in New York on February 16th as
Pan American Flight 114 took off
at 7 :30 p.m. on its nightly run to Paris
with every seat filled. It was a comfortably warm plane with p lenty of
anti-freeze for those so inclined and
plenty of good food for evel'yonetwice, since both dinner and breakfast
are served on that flight.
It was a bright, sunshiny morning at
8 :30 the next day in Paris when the
same plane sat down smoothly on a
runway flanked by gr een turf, and the
new Orly Airport was filled with flowers
and-unusual for airports until the last
year or so-thoroughly understandable
(the English announcements, at least)
sound from a superb public address
system.
The occasion 'I AUDIO'S visit to the
Fifth International Exhibition of E lectronic Components and the Fourth I nternational Festival of Sound. With the
shows only two weeks a part, it was easily
possible to covel' both without being
away too long, and to leave a space
between for a bit of a vacation, and
after visiting the first show thoroughly,
one needed a rest.

I

M. Pierre Aujames, secretary general,
seated, with public relations counsel
Maurice Ruby, and general manager
Robert Foucoult.
The Electronic Exhibition

The Salon International des Composants Electroniques, to give it the full
official name, is organized annually by
the Syndicate of the Industries of

Over-all view of one portion of the Components Exhibition. Note the uniformity of
the booths, the attractive lighting, and the carpeted floor.
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R adioelectric and Electronic P arts and
Accessories- a rough translation-with
the cooperation of five manufacturers'
organizations, and is apparently the
largest electronic exhibition anywhere.
To describe it in terms familiar to U.S.
readers, it is essentially like our own
LR.E. Shows, but we recognized one
or two advantages-the most important
being that the floor was carpeted with
a heavy material which was much easier
on the feet than the p ainfully solid floors
of the Coliseum. Lighting was mor e
attractive than in the U.S . shows, and
the booths were more uniform through out which gives an integr ated appearance to the entire exhibition. There were
595 booths, and all were occupied, 206
of them by foreign exhibitors. Of these
206, 67 were from West Germany, 57
from U.S.A., and 32 from the United
Kingdom. Most of the exhibitors were
European companies, but there were
still many f amiliar names, as will be
seen later.
While the Exposition is listed as the
Fifth Salon International, it is actually
the twenty-fifth salon that has been
held in P aris. The original organization
involved in r adio electricity was founded
in 1922 under the name of Syndicat
National des Industries Radioelectriques,
or S.N.LR. In 1924, this organization
combined with the Chambre Syndicale
de la T.S.F. (Telegraphie san Filstelegraphy without wires, and hence,
wireless) under the new name of Syndicat Professionnel des I ndustries Radioelectriques, or S.P.LR., and it was in
1924 that the first salon was held. This
salon was essentially a public radio show.
In 1930, with the appearance and
general use of indi.J:ectly heated cathodes,
it began to appear that the visitors to
the shows were composed of almost
equal p arts of laymen and professionals,
and by 1934 ther e wer e two showsone for the public and one for manufacturers of radio-electronic equipment
-the latter being known as a salon of
"Pieces DetacMes ." Detached p ieces
were then exhibited in the French
equivalent of the parts show, and with
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sma" speakers
for
sma" rooms?

These two AR-3 speakers provided Christmas music last year for Grand Central Terminal's
main concourse, whose capacity is several million cubic feet Carols and organ music were
played in stereo a t natural concert volume. Passers-by were often seen looking around for
a li ve chorus or pipe orga n.
Relative size does not determine the suitab ility of small , medium, or large speakers to small,
med ium, or large rooms. The only criterion by which performance may be jud ged is the
ability of the speaker to r eproduce music naturall y, without coloration.
The price of AR speakers r anges from $89 for an unfinished AR-2 to $225 for an AR-3 in
walnut, cherry, or teak. A five-year guarantee covers parts, labor, and reimbursement of any
freight charges to and from the factor y. Catalog and a list of AR dealers in yo ur area
are available on request
ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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Many familiar names in the high fidelity field appeared on booths at the Components Exhibition . These are a few of them.

the continued growth of the electronic
industry it became more and more of
an exhibit for manufacturers, and so it
remains to this day, though many of
the exhibitors offer equipment that primarily belongs in a public show, because engineers still buy hi-fi equipment
for themselves. By 1934, there were
many magazines in the field-Le Haut
Parleur, VOnde Electrique, RadioPratique, Radio P1'ofessionnelle, La
Semaine Radiophonique, T .S.F. Phono
Cine, La T.S.F. pour Tous, and Toute
la Radio, to name those that are still in
existence.
The first book of standards applicable
to radio-electric materials and accessories was published in 1928, and the
French radio-electronic industry has
been most active continuously since those
early years in the field of standardization.
The series of shows was interrupted
in 1940 by some more important activities, and only resumed in 1946this time with 116 exhibitors. The 21st
Salon became the First Salon International in 1958, with the new name
necessary because of the evolution of the
technique, and the present title-Salon

International des Composants Electroniques-continues. The French electronic industry employs some 80,000
people, and 30,000 of these are in the
component industry alone. The value
of the products of the component industry is in the vicinity of $800 million.
The actual show organization is the
Societe pour la Diffusion des Sciences
et des Arts (S.D.S .A. ) under the secretary-generalship of M. Pierre Aujames.

Harvey Gernsback, Radio Electronics
editor, chats with E. Aisberg, editor of
the French Toute Ie Radio.
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M. Robert Foucault is general manager,
and M. Maurice Ruby is the public
relations counsel.
The Salon was opened officially to
the press on the 15th of February,
followed by the inevitable reception.
On the 16th, the doors were opened to
the public. Most complete arrangements
were made for visitors, with special
times for members of the Palais des
Congres, a group of U.S. industr ials,
groups of students, groups from the
army, and various other groups f rom
foreign countries.
The over-all arrangement of the Salon
was superb. The booths were equipped
and furnished, and all the exhibitors
had to do was to install their products.
Interpreters and steno-typists were
available, as were banking, travel, postoffice, foreign exchange, and conference
rooms. Bars, restaurants, and tobacconists (tobacco and matches are a
government monopoly in France) were
in abundance. Visits to manufacturers'
plants were scheduled for the three days
following the show. Admission was free,
but limited to people in the electronics
field, bearers of invitation cards, and to
foreigners giving proof of nationality.

AUDIO
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PROTECT YOUR RECORD COLLECTION WITH AUTO·POISE
.. . first self-powered automatic tonearm
Record scratch is a thing of the past with REK-O-KUT Auto-Poise-the fi?"st selfpowered automatic tonearm. 0 For the first time, the flawless performance of the
single-play turntable and independent tonearm is combined with convenient pushbutton operation. DAuto-Poise, the first automatic self-powered independent tonearm,
pays for itself by protecting your record collection and high-compliance cartridge. 0
You get • unequalled record protection • fully automatic operation • unexcelled
single-play turntable and independent tonearm, performance 0 Ask for a demonstration of Auto-Poise at your high fidelity dealer. Write for free literature today.
Model AP-320-$74.95 net. 0 AUTO-POISE CONVERTER,
converts existing Rek-O-Kut Tonearms to automatic tonearms-$49.95.
o REK-O-KUT STEREO TONEARM, Model 8-320, with exclusive Omni-Balance and Micropoise, for perfect balance and tracking with high-compliance cartridges-$34.50 net.

AUTO-POISE AUTOMATIC TONEARM,
MODEL APK,

il REK·Q·KUT
AUDIO

•

Co., Inc., Dept. A4A, 38-19 108th St., Corona 68, N.Y. Export: Morhan Exporting
Corp., 458 8roadway, N.Y. C. Canada : Atlas Radio, 50 Wingold Ave., Toronto 19.
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M. lunet de la
Mal em e,
Cha rg e
de
l'lnforma t ion
of the French Sta te
Departmen t, (left),
tou rs the show
w it h Ma rc Boissi not,
secretary
gene ral
of the
S.I.E .R.E.

Management of the festival was in
the hands of M. Marc Boissinot, Secretary General of the S.L E.R.E., and for
the industry groups the administration
was again under M. Pierre Au james.
Both of these shows are free from the
appearance of any commercialism on
the part of the producing organizations,
but gave the over-all impression of an
official exhibition such as a W m'ld's
Fail'. As usual, the opening to the
press preceded the official inauguration
-the former taking place on the evening of March 8 and the latter on the
following afternoon. The official inauguration was by M. Christian Lunet de
la Mal(me, Charge de l'Information for
the French State Department; he appeared right at the appointed time,
tOUl'ed the show, signed the big red
guest book, and entered the opening
reception. As the only U.S . magazine
representative present, we signed the
guest book next, and following right into
the reception.
Exhibitors and Exhibits

The Salon was held at the Parc des
Exhibitions, which is located at the
Porte de Versailles and easily accessible
by the Metro and by three bus lines.
By taxi it was only about $1.50 from
the central part of the city. Adequate
parking facilities were provided for
anyone coming in a private car. No
figures were given for the number of
visitors, but we would estimate well
over 50,000 by comparison with other
shows we have attended where such
figures were available.
The Hi-Fi Show

The hi-fi show in Paris goes under
the impressive title of Festival Interna-

tional du Son, and a "ubtitle of Salon
du Materiel Haute Fidelite-Stereophonie.
In keeping with the high tone of the
show itself, it was under the patronage
of M. Andre Malraux, Cultural Charge
des affaires of the Ministry of State.
The show was presented by the Syndicat
des Industries Electroniques de Reproduction et d'Enregistrement (S .I.E.R.E.)
with the concurrence of the Federation N ationale des Industries de l'Electronique and French Radio and Television department. Also participating
were six foreign radio organizations
-B .B.C., Nederlands Radio, Nippon
Hoso Kyokai, West German, Italian,
and Swiss radio broadcasting groups.

Co ntrol console used in the Grand Salon of t he Pa lai s d 'Orsay Hotel for demon stra t ions. This unit is arranged for three channels, and t he pa ttern a t t he top shows t he
channel routing at any give n control settings.
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The show comprised 36 exhibitors
with 68 brand names of the equipment
shown. Twenty-two U.S. manufactUl'ers
had their products at the show, and
many of the other names are equally
familiar to U.S. readers. Actually there
is very little French hi-fi equipment imported into the U.S., and only recently
has it been possible for U.S.-manufactUl'ed hi-fi products to be imported into
France. The U.S. manufactUl'ers represented were: A.D.C., Ampex, Acoustic
Research, Bell Sound, Concertone, Cook,
DeWald, Dynaco, Granco, Grommes,
Harman-Kardon,
Heathkit, Jensen,
Knight Kit, Marantz, Philco, Revere,
Scotch (M.M.M.), H . H. Scott, Sherwood, Shure, and Westrex.
Almost as familiar to U.S. readers
are such names as: A .K.G., Brenell,
Ferrograph,
Garrard,
CounoisseUl',
Goodmans, Grundig, Leak, Lenco,
Lowther, Ortofon, Philips, Quad, Sony,
Tandberg Telefunken, Thorens, Truvox,
and Wharfedale. Teppaz is, we believe,
the only French manufacturer actually
sold in the U.S.
The show itself was divided into two
sections- the "static" exhibits in the
entrance hall, and the demonstrations
spread over three floors of the Palais
d'Orsay Hotel. Ceilings were high
throughout the rooms (about 12 feet),
and most rooms were large enough for
good sound. Probably the most outstanding French product was the Orthophase loudspeaker, which has been described in some foreign pUblications
heretofore. The U.S . Bogen-Rich loudspeaker seems to derive from the Orthophase in some respects, but the latter is
frightfully expensive, even by Oul'
standards.
We met many old friends- and, we
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PANEL SYSTEMS,
designed lor
built-in music
More and more music lovers are turning to built-in
music systems as a means of providing quality
sound without using valuable floor space and without the decorative problems involved in free standing cabinetry.
And, with the pioneering of panel systems by
Bozak, built-in loudspeakers have reached new
heights in quality and in ease of installation.
There are no holes to cut, no internal connections
to make. All speaker system components are
mounted and wired on a single rigid panel. You
simply place the panel in a rectangular opening
and connect the leads from the amplifier.
Musically, the results will astound you. Bozak
systems are at their best in infinite baffle enclosures - exemplified by built-in installations.
If you are planning a built-in music system, contact your Bozak dealer for details or write:

BOZAK
587 Connecticut Avenue
South Norwalk, Connecticut

AUDIO
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George H. Duarte, export manager for
Bell Sound and only U.S . manufacturer
represented in person.

hope, made some new ones. On our
first trip to Paris in 1953, we became
acquainted with M. Charles Boubet who
operates a hi-fi and commercial sound
organization in Paris, as well as E.
Aisberg, editor for many years of the
French magazine, Toute le Radio, and
we renewed both of those acquaintances,
as well as that of Louis Fischoff, very
early pioneer in the U.S. radio scene
and now a resident of Paris and still in
electronics. We also talked briefly with
M. Georges Gineaux, publisher of T.S.F.
por Tout, Revue du Son, and several
other magazines. Harvey Gernsback,
editor of Radio Electronics was the
only U.S . editor we encountered at the
shows, but we did meet Lewis Goodfriend-for many months a contributor
to AUDIO in the early days and now an
acoustic consultant- walking down a
Paris street in pursuit of his present
profession. Only U.S. manufacturer
represented personally at the hi-fi show
appeared to be Bell Sound, with export

Radio - old timer
louis Fischoff in
his demonstration
room. Almost hidden
is Richard
Merrick, Fer r o·
graph
manufacturer.

manager George Duarte on hand.
Charles Frank of Ercona Corporation
was a visitor, and one of our pictures
shows Richard Merrick, Ferrograph
Manufacturer almost hidden behind a
visitor to the show. (That was one of
the two pictures we did not take personally-the other being the over-all scene
at the Components Exhibition.) All of
which proves that it is a small world,
especially now that it takes only eight
hours to fly from New York to Paris or
back.
The End

All good things come to an end some
time, and since the London hi-fi show
does not come up until the end of April,

we had to come back to the "grind."
After all, the life of a publisher is a
tough one-people feed you too much,
keep you out too late, drag you to
night clubs, and you still have things
to do. But then, it is better than working.

And so, back to Orly and another of
Pan Am's DC-8's, and eight hours and
two meals later, Idlewild and the typewriter. We think that there should be
enough people who would like to attend
the foreign shows that a special flight
should be arranged for them, and. if
enough of AUDIO'S r eaders feel the same
way we will start the ball rolling for
next February's Paris shows.
JE
All right, everybody, let's go!

ENCE INTE
~

.1

M. levy at Film et Radio's static exhibit
on the hotel's ground floor. Note U.S.
and British manufacturers represented by
his company .

KEF

New loudspeaker developed by Raymond Cooke, formerly with Wharfedale.
Speaker is expected soon in the U.S. Unit
incorporates rounded-corner 12 x 16 in .
poly-sandwich cone woofer, 3 x 5 in . midrange cone of similar type, and dome
tweeter.
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Unique hi-fi "chain" comprising 4-foothigh enclosure which also incorporates
FM tuner and amplifier. Sloping reflector
has conical depressions for diffusion .

AUDIO
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Can You Afford 15 Hours to Build
The World's Best FM/Multiplex Tuner?
Fifteen hours. That's all it takes to build the world's best
FM/Multiplex tuner.
Citation has the "specs" to back the claim but numbers alone
can't tell the story. On its real measure, the way it sounds,
Citation III is unsurpassed. And with good reason.
After years of intensive listening tests, Stew Hegeman, director
of engineering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non-audible range. Consistent
with this basic design philosophy - the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable "Citation Sound."
The qualities that make Citation III the world's best FM tuner
also make it the world's best FM/Multiplex tuner. The multiplex
section has been engineered to provide wideband response, exceptional sensitivity and absolute oscillator stability. It mounts
right on the chassis and the front panel accommodates the
adapter controls.
What makes Citation III even more remarkable is that it can
be built in 15 hours without reliance upon external equipment.
To meet the-special requirements of Citation III, a new FM
cartridge was developed which embodies every critical tuner
element in one compact unit. It is completely assembled at the
factory, totally shielded and perfectly aligned. With the cartridge as a standard and the two D' Arsonval tuning meters, the

Build the Very Be8t

problem of IF aligI;lment and oscillator adjustment are eliminated.
Citation III is the only kit to employ military-type construction. Rigid terminal boards are provided for mounting components. Once mounted, components are suspended tightly between
turret lugs. Lead length is sharply defined. Overall stability of
the instrument is thus assured. Other special aids include packaging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on special component cards.
For complete information on all Citation kits, including reprints of independent laboratory test reports, write Dept. A-4,
Citation Kit Division, Harman-Kardon, Inc., Plainvie.w, N. y.. The Citation III FM tuner-kit, $149.95; wired, $229.95. The
Citation III MA 1Ilultiplex adapter-factory wired only, $79.95.
The Citation III X integrated 1Ilultiplex tuner - kit, $219 .95,
factory wired, $299.95. All prices slightly higher in the West .

r-

f

The
Citation
III

I

I

CITATION KITS by
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PROFILE
H. H. SCOTT STEREO AMPLIFIER
KIT, MODEL LK-48.
The H . H . Scott Model LK-48 stereo
amplifier kit encompasses a 24-watt
(IHFM) stereo amplifier, a stereo preamplifier, and a stereo control center all
integrated on one convenient chassis. 'The
control center contains the usual complement of controls aJld switches r equired to
direct the variety of audio sources this uillt
will accommodate into the appropriate
speaker-bound path. In addition, there are
a few extra and worthwhile features. For
example, the Stereo Selector control has a
Bal A and also a Bal B position. In the
Bal A position both channels coming into
the LK-48 are combined and sent only to
the left speaker. Conversely, in the Bal B
position they are sent only to the right
speaker. Wit~ these switch settings plus
the Stereo Balance contI'ol, it is possible to
compensate for differences in speaker efficiencies, room acoustics, and other sources
of inequality between the two channels.
Another feature of the LK-48 is the monophouic record position on this Stereo Selector. In this position the output of a stereopronic cartridge being used to play
monophonic records is automatically combined thus effectively cancelling out vertical
rumble in the signal.
The LK-48 will accept inputs from a
magnetic cartridge, a tape deck, an AM
tuner, an FM tuner and an FM-stereo tuner
(not simultaneously with the mono AM and
FM tuners). In a ddition, it will accept the
stereo input from almost any high-level
source. An additional low-level magnetic
input is pTOvided for tape heads so that
a tape r ecording may be monitored while

~

the actual recording is taking place. Of
course, this is only usable with tape decks
with separate record and playback heads.
Outputs are provided for the tape recorder
and a derived center channel. One switched
convenience outlet is provided which may
be somewhat inadequate if one is to accommodate the variety of au(lio signal sources
which this uillt is capable of accepting. It
would be desirable to have one or two
more, one of them not switched (for the
turntable) .
As expected, the H. H. Scott LK-48
is a well-designed integrated stereo amplifier consisting of high-grade components.
Circuit Description

There are two low-level inputs, magnetic
high and magnetic low. The magnetic high
is intended for phono-cartridge inputs and
magnetic low for tape-head inputs. The
magnetic high input is reduced in level by
means of a 100,000-ohm resistor before it
joins the magnetic-low input path. It should
be noted that since both inputs feed the
same line they cannot be used simultaneously. Then the signal goes to the preamplification stage which is a 12AX7.
Equalization (RIAA or NAB) is introduced through a feedback path between
the plate of the second section of the dualtriode and the cathode of the first section.
After being preamplified, the low-level signals enter the first audio amplifier stage
as do the high-level signals (tape, tuner,
high-level ceramic cartridge). This first
amplifier stage is a 12AX7 which functions
both as amplifier and tone driver. Here
again the feedback is used to achieve tone
compensation (actually the equalization

Fig. 1. H. H. Scott amplifier kit, Model LK-48.
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networks in the preamplifier st age are tone
correcting networks to compensate for the
r ecording curve). A scratch filter is included at this point. After this first stage
of audio amplification, the signal is fed
through the volume control. Here a selector
switch permits a Fletcher-Munson compensating network to be inserted (boosts
low frequencies) . The next stage is a driver
and phase splitter consisting of a 7199
triode-pentode. The pentode section is the
driver and it feeds the triode stage which
is the phase splitter for the output stage.
The input to the grid of the driver sections
of both channels go to opposite ends of a
stereo-balance potentiometer. The wiper
arm is grounded. When the wiper arm is
moved, it simultaneously raises the gain of
one channel and reduces the gain in the
other. E ach output stage utilizes two 7189
pentodes operated in push-pull. The bias
is fixed and d.c. balance is achieved by
means of a potentiometer across the two
grids. This insmes precise balance of the
output tubes. The procedme for obtaining
d.c. balance is rather simple consisting
merely of placing a 16-ohm resistive (and
non-inductive) load at the proper terminals
of the output transformer, connecting a
'scope (or a VTVM) to the same terminals
as the resistor, r emoving the phase-splitter
tube and adj usting for miuimum 120-cps
hum pattern on the scope (or minimum
reading on the VTVM) . The power supply
consists of a 5AR4 rectifier which supplies
B + for all stages and a selenium bridge
rectifier which supplies the fixed bias for the
two output stages plus d.c. for the filament
of the 12AX7 tubes in the preamplifier and
first audio amplifier stages. A separate winding on the power transformer supplies filament current for the driver and output
stages.
This circuit holds few surprises and is
designed primarily for reliability. The
output stage is operated at about 75 per
cent of the "design average" values thus
en sming long tnbe life and generally superior performance. It shonld be noted that
t he LK-48, in common with all H. H. Scott
amplifiers, incorporates a low-frequency
rolloff below 20 cps. The reason for this is
to prevent the amplification of low-frequency rumble such as produced by a turn·
table or record.
Construction
It required eighteen hours and fifteen
minutes to construct the LK-48. Approximately one hour of t his time was spent
getting familiar with the instruction manual and checking the parts. The use of full
color in the instruction manual, plus illlusually well thought out and simplified procedmes, makes it so easy to build the LK-48
that the only conceivable reason for the
unit not operating properly upon completion is carelessness. Even the novice kit
builder can construct this unit without difficulty. The step-by-step layout ' of wiring
and parts is on a left-to-right basis (wonder what would happen if the constructor
were lef t-hand ed~) . The only difficulty we
experienced was the complete absence of
one small wire and another wire being
shorter than it was supposed to be. On t he
other hand, all other parts and wires were
appropriate for their location and of
proper size. Considering the large number
of individual pieces in this kit, it is a remarkable feat of production that everyt~ing measured so beautifully. As a suggestIon to the manufacturer, we felt that it
would be valuable if the prices fo r replacement parts were included. A final suggestion
(in keeping with the editorial in the February issue), we feel th at it would be ext remely helpful if information were included as to why certain leads must be kept
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Only Jensen, in the new 3-P systems, has a
woofer like this. It has a rigid, circular, POLYTEC*
plane piston ... an ideal acoustic radiator.
It is so shallow it can go in a cabinet a mere 3 %
thin, yet has full-scale, long-travel,
big-woofer performance.
One thing you won't find in 3-P systems is
"bass-boom". The low end is so clean, so highly
damped that exaggeration of sounds is impossible
•. . every note, down to the extreme bottom,
is reproduced with rare accuracy.
.
.
3-P Systems are for discriminating
listeners. Six styles to choose from,
(
/I
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l
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Improved transient response
means new, clear,
clean sound without hangover.
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MANUFACTURING CO
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Dmso on of THE MUTER COMPANY

LIKE THIS
Jensen Manufacturing Co., 6601 S. Laramie Ave., Chicago 38, III./Canada : Radio Speakers of Canada, Ltd., Toronto/Mexico : Universal De Mexico, S.A., Mexico D.F.
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A New Alignment Procedure
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Fig . 2 . Frequency
response .of the
LK-48.
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to a minimum length and why certain sections must be shielded.

Performance
The performance of the LK-48 is quite
excellent. Figure 2 shows the frequency
r esponse at normal listening levels. The
poer bandwidth at rated distortion (IHFM
method) was at least 20-20,000 cps and
perhaps even greater. (Our test equipment
wouldn't permit further exploration.) The
1M distortion at an output of 12 watts
(half power) was 0.5 per cent. Harmonic
distortion at this power was 0.6 per cent.
Sensitivity at the high-level input was 0.41
volts. The RIAA and NAB equalization
curves were respectively within 1.5 and 2
db of the standard curve at all points.
In summation the H. H. Scott LK-4S
stereo amplifier kit is easy to build, easy to
buy, and well worth consideration by the
kit-building audiofan who requires a stereo
amplifier.
D-20

H. H. SCOTT FM-STEREO
TUNER KIT, MODEL LT-ll0
In February, 1961, we had occasion to
report on the then new LT-10 FM Tuner
Kit. Several months later, the FCC permitted multiplex broadcasts so that we
could enjoy FM stereo and, naturally, it
was inevitable that the kit we thought so
highly of then should be modified for reception of stereo broadcasts. In essence,
the LT-110 is that very same LT-10 with
the addition of the H. H. Scott multiplex
circuitry. Of course, there have been some
improvements in the basic circuit, plus
changes which were necessitated by the necessity to handle stereo signals.
Before proceeding much further, we
should note our appreciation for the excellent thinking that went into this kit. We
were favorably impressed when we built its
forerunner, the LT-10, and we are still impressed. In comparing the earlier model
with the LT-ll0, we did note several improvements in the manual. Also, and surprisingly, considering that the basic circuit
is unchanged, the sensitivity of the tuner
has been improved.

amplifier consisting of a 6BSS/6BQ7 A. The
tuning meter samples the output of the
first section of the r.f. amplifier. After
leaving the r.f. stage, the signal goes
through the tuning circuit and into the
grid of the mixer tube, which is the pentode
section of a 6US. The triode section of this
6US is the local oscillator. After leaving
the mixer, the signal goes through two i.f.
stages consisting of the coupling transformers and a pair of 6AU6 i.f. amplifier
tubes. From there it goes through the limiter, which is also a 6AU6 (in the LT-10
the limiter was the pentode section of a
6U8 ) . Then the signal goes through the detector transformer and into the ratio detector which consists of a pair of 1N294/1N541 diodes. After leaving the ratio
detector, the signal is then fed into the
multiplex adapter. The multiplex adapter
in this kit is preassem bled and requires
only a few connections to integrate it with
the rest of the tuner. We won't describe
the circuitry of this adapter since it was
described so well by Daniel R. von Recklinghausen in om June, 1961, issue. The
schematic was shown in our August, 1961,
issue. The audio output of the adapter is
by means of anode followers, thus permitting up to 70 feet of cable, with a maximum capacitance of 1000 pf.
The only other change, except for some
obvious ones in the power supply (to accommodate the four extra tubes) , is the
inclusion of a switch in the a .g.c. circuit
to permit the tuning meter and a.g.c. to be
more sensitive for the lower signal levels
normally encountered in stereo transmission. Again, in common with all of the
H. H. Scott FM tuners, the LT-ll0 does
not provide a.f.c. And, again, it didn't
need it.

The H. H . Scott engineers have demonstrated their ingenuity once again by devising a new detector alignment procedure.
The 1.f. "cans" are tuned in the usual manner. That is, the tuning slugs are turned
in or out, as necessary, to achieve maximum
indication on the tuning meter; in other
words they are "peaked." It is in tuning the
detector that the new pieoe de resistanoe
is revealed. The procedure simply involves
injecting hum from the filament of the
first i.f. tube to the grid of the same tube
through a .05 IJ.f capacitor, and adjusting
the tuning slug on the detector transformer
until minimum hum is achieved. That's all
there is to it; we are simply adjusting the
detector for maximum limiting. In spite
of the simplicity of this method, we found
that it worked quite well. Only the barest
whisper of a touch up was required.

Still Easy to Build
We won't go into a long explanation of
the construction techniques because the
ease of construction of these very well designed kits is well known by now. The
full-color illustrations, the Part-Charts on
which all of those parts are mounted corresponding to a particular page in the manual, the clear and full instructions, and the
easy-to-build-in box, make the LT-ll0 so
simple to build that we uullesitatingly reccommend it for even the novice.
It took us some eleven hours to construct
the LT-ll0 and perhaps it would have
taken us somewhat less if the part numbers
on the check list had been organized in the
same sequence as the parts on the PartChart.

Performance
As we noted previously, the sensitivity of
the LT-ll0 is better than its forerunner.
We found that the useable sensitivity
(IHFM) was 2.1 IJ.v, which is 16 per cent
more sensitive than the LT-10. Of course,
this added sensitivity is of great value in
multiplex reception, inasmuch as the signal
levels in this mode are usually lower than
the standard FM r eception. The audio output was 1.7 volts. The capture ratio was
6 db, which means that it would reject
signals which were of the same frequency
but 6 db lower in level than the desired
frequency. Stereo separation was better
than 31 db.
Altogether, the H. H . Scott Model LT110 FM-stereo tuner kit is both a fine
stereo tuner and an unusually easy kit to
buill
D~

A New-Old Circuit
Although the circuit of the LT-ll0 is
almost exactly the same as its forerunner,
the LT-10-and we described the latter in
February, 1961-we will repeat the description and point out the very few differences.
Starting from the tuned antenna input
circuit, the signal is fed to a casco de r.f.

Fig. 3. H. H. Scott FM-Stereo tuner kit, Model LT-ll O.
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Only these FM Stereo Receivers
have Pilot's unique signal-sampling
multiplex circuit*
You get the best possible FM Stereo reception because PILOT'S unique
signal -sampling multiplex circuit gives you maximum separation (30 db or
better) across the entire audio spectrum. It is the simplest, most effective,
most trouble-free circuit presently being manufactured for stereo demodulation. There are no troublesome frequency separation filters and matrices
or extra controls as are required by other multiplex circuits. This is just one
of the many features that make PILOT Stereo Receivers the perfect electronic
':' Patent Pending
" heart" for your high-fidelity system.

PilOT 602M ... 30 watts music power . .. frequency response 20·20,000 cycles,
± 1 db ... harmonic distortion 1 % atfull power . .. 12-control flexibility . . . FM sensitivity
3 uv IHFM ... wide band RF and IF circuits for undistorted reception at full modula·
tion ... 6 ihPutS ... 5Vs" high x 14%" wide x 10%" deep. With cover .. .
(Also available with added AM as Model 602S. Complete, 299.50)

249 50

PilOT 654M .. . 60 watts music power (IHFM mid ·band rating) ... frequency response 10·50,000 cycles plus 0.5 db or minus 1 db ... hum and noise: completely
inaudible (80 db below full output) .. . intermodulation distortion: less than 0.3 %
... 14 controls, including rumble and scratch filters ... 6 inputs . .. plus a fully automatic stereo indicator that lights on stations broadcasting FM stereo ... 5Vs " high
x 14%" wide x 12%" deep. Black and brass styling . With cover . ..

329 50

j>~·'or

PILOT RADIO CORPORATION, 37-42 36TH STREET, LONG ISLAND CITY 1, NEWYORK

FOUNDED 1919
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Only these FM Stereo Receivers
have Pilot's unique signal-sampling
multiplex circuit*
You get the best possible FM Stereo reception because PILOT'S unique
signal-sampling multiplex circuit gives you maximum separation (30 db or
better) across the entire audio spectrum. It is the simplest, most effective,
most trouble-free circuit presently being manufactured for stereo demodulation. There are no troublesome frequency separation filters and matrices
or extra controls as are required by other multiplex circuits. This is just one
of the many features that make PILOT Stereo Receivers the perfect electronic
" heart" for your high -fidelity system.
':' Patent Pending
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PILOT 602M ... 30 watts music power . .. frequency response 20-20,000 cycles ,
± 1 db ... harmonic distortion 1 % atfull power ... 12·control flexi bility . . . FM sensitivity
3 uv IHFM .. . wide band RF and IF circuits for undistorted reception at full modulation ... 6 inputs ... 5 Vs" high x 14%" wide x 10%" deep. With cover ...
(Also available with added AM as Model 6025. Complete, 299.50)

249 50

PILOT 654M ... 60 watts music power (IHFM mid-band rating) .. . frequency response 10-50,000 cycles plus 0.5 db or minus 1 db .. . hum and noise: completely
inaudible (80 db below full output) . . . intermodul ation distortion: less th an 0 .3 %
_. . 14 controls , including rumble and scratch filters .. . 6 inputs .. . plus a fully automatic stereo indicator that lights on station s broadcasting FM stereo ... 5Vs " high
x 14%" wide x 12%" deep. Black and brass styling. With cover .. .
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Only these FM Stereo Receivers
have Pilot's unique signal-sampling
multiplex circuit*
You get the best possible FM Stereo reception because PILOT'S unique
signa l-sampling multiplex circuit gives you maximum separation (30 db or
better) across the entire audio spectrum _ It is the simplest, most effective,
most trouble-free circuit presently being manufactured for stereo demodulation. There are no troublesome frequency separation filters and matrices
or extra controls as are required by other multiplex circuits. This is just one
of the many features that make PILOT Stereo Receivers the perfect electronic
" heart" for your high-fidelity system .
" Patent Pending
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PILOT 602M ... 30 watts music power . . . frequency response 20-20,000 cycles,
± 1 db ... harmonic distortion 1 % atfull power .. . 12-control flexibility .. . FM sensitivity
3 uv IHFM .. . wide band RF and IF circuits for undistorted reception at full modula tion ... 6 inputs .. . 5 ~" high x 14%" wide x 10%" deep. With cover ...
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inaudible (80 db below full output) ... intermodulation distortion: less than 0 .3%
... 14 controls , including rumble and scratch filters . . . 6 inputs . . . plus a fully automatic stereo indicator that lights on stations broadcasting FM stereo ... 5l;8" high
x 14%" wide x 12%" deep. Black and brass styling . With cover ...
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The crossover network is accessible after
t he midrange speaker is r emoved and consists of a 12-db-per-octave network at 600
cps and 3500 cps, as shown in Fig. 5.
How Does It Sou nd?
The Sherwood "Ravinia" Model SR3 is a
fine sounding speaker system, with a solid
non-boomy bass, smooth midrange with
good presence, an d clean highs. The midr ange and tweeter level contl'ols (the 25ohm potentiometers shown in Fig. 5) provide a good range of control to modify the
Fig . 4. Sherw ood "Rav in ia " spe a ker syste m, Mad e l SR3 .

SHERWOOD SPEAKER SYSTEM,
MODEL SR3

Fig . 6. Ma rk-Q-Mati c tape recorder-s lid e
p rojecto r synchronizer.

The Sherwood Model SR3 "Ravinia" is a
3-way, 3-speaker system, housed in a modestly-sized ducted-port enclosure. The
speaker complement consists of a 12-inch
woofer, an 8-inch closed-back midrange
uuit, and a 3%-inch ring-radiator tweeter.
An LC crossover network is included and
the crossover points are 600 cps and 3500
cps. Controls are provided to vary the midrange and tweeter proportions, to compensate for room acoustics.
There are sevel'al features involved in
the enclosure above and b eyond its decidedly handsome appeal'ance. First of all, it
is an unusually l'igid and well constructed
enclosure, which weighs some fifty odd
pounds, a fact we can attest to by virtue
of a stl'ained back. The grille-cloth panel
is easily removable for the purpose of r eplacing the grille cloth, or for obtaining
access to the speakers. All of the speakers
are removable from the front. The dimensions of the enclosure are 15-in. x 2614-in. x
13 -in. deep.

pencils are provided with the unit, most
probably with leads which have very high
graphite content.
Ope ration

Fig . 5 . Crossover network for She rwood
" Ra vi nia " spe a ker system .
midrange and highs for room acoustics.
For example, th e first room in which we
listened to these speaker systems was one
of those bright, modern rooms, with a lot
of glass, plaatel' walls, no drapery, and so
forth; in other words, a very live room. W e
found it necessary to twrn the tweet er control all the way down; and, in addition, the
midrange control had to be turned down
some too before the system sounded right,
but we we1'e able to clo it. The ability
of the system to handle transients is quite
good, as indicated by its response to several
forceful piano selections. Although a very
good sounding speaker system. Worth investigating.
D-22

MARK-Q-MATIC TAPE
RECORDER-SLIDE PROJECTOR
SYNCHRONIZER, MODEL
MQM- l

PLAYI NGIT SAFE
Cautious Charlie always plays
it safe. Especially against cancer. He
knows there's no guarantee he
won't get it. But he also knows
that most cancers can be cured, if
people give their doctors a chance
to find cancer early and treat it
right away. So Cautious Charlie
protects himself by having
a health checkup every year.
Why don 't you play it safe?

AMERIC AN CANCER SOCIET Y

For those of us who have occasion to
enhance slide showings with sound, music
a.s well as voice, the Mark-Q-Matic Model
MQM-I is a convenient and simple device
to accomplish it.
Designed to operate with slide projectors
(or film-strip projectors), with automatic
advance, the Model MQM-I will allow a
completely unattended and coordinated
slides-with-sound program. One of the most
significant features of this unit is that the
cueing does not reqnire tape splicing Ol'
p asting down of a cueing strip on the magnetic ta.pe. Instead, all that is required is a
soft-pencil mark at the appropriate place
on the tape. The beauty of this system is
that if a mistake in cue location is made,
one need merely erase the pencil mark and
properly locate it, and with no harmful
effect to the recorded t ape. Apparently,
when the pencil mark bridges the two steel
rods in the head of the MQM-I, an electrical path is set up which p ermits a relay to
close and send current to the advance
mechanism of the slide projector. Although
we were not able to determine the exact
circuit, most likely the pencil mark path
acts as a trigger for some circuit which
can supply the energizing current to the
solenoid. It should be noted that special

Getting this unit in operation is a r ather
simple, essentially 3-step procedure. First
of all, the synchronizer has to be physically
located so that its head is in the same plane
as the supply reel (the take-up reel may be
used but normally the greater variations in
t ension of tape at this reel may make it
more difficult to operate) . S econdly, the
synchronizer has to be interconnected with
the control mechanism of the slide projector. Here it shonld be noted that there are
a variety of special cables available which
permit this unit to be operated with, or instead of, a remote control. Those r emote
controls which contain focnsing and other
provisions may still be used with this unit.
On the other hand, if the remote control
only permits advancing the slide, the MarkQ-Matic may be used instead of it. Preferred procedure is a simple and straightforward playing of the tape with the slide
projected and marking those places where
a slide change is desired. I n relation to the
claim that pencil marks can be erased from
a r ecorded t ape without damaging the
sound quality, we tried the procedure several times and found no h armful effects.
Of course, we were careful and it is possible that uninhibited erasing may go right
through the oxide coating.
To sum it all up, the Mark-Q-Matic
Model MQM-I, manufactured by General
Techniques, is a useful and simple-to-use
product for those requiring audio-visual
synchronization of tape r ecorder and slide
projector.
D-23
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We
told you
this was

a

dangerous
loudspeaker!
In the fall of 1960 we introduced you to the EMI bookshelf speaker system and warned you about its
dangers. • We told you that its effortlessly smooth, sweet, free-floating sound would be fatal to some
of the bulkiest and most expensive loudspeakers by comparison-let alone other bookshelf speakers.
We explained the psychological hazards of listening to the EMI Model DLS 529 after having purchased a
larger, costlier, but not nearly as natural-sounding speaker system. And we cautioned you against the risks
of exposing mediocre amplifiers, pickups or other equipment to the transient-perfect scrutiny of the EMI
bookshelf unit. • Despite our warning , thousands of you went out and bought EMI bookshelf speakers
anyway. The rest is high fidelity history. • Our loudspeaker turned out to be even more dangerous than
we had thought possible . We knew we would come out far ahead of all competing designs, but we didn't
really mean to start a massacre. When people get rid of three-hundred-dollar speaker systems and switch
to our $159.00* unit, even we begin to feel a bit frightened . • Of course, there's nothing we can do about
it atthis point, except perhaps to put the blame on EMI's world-renowned Dr. G. F. Dutton. It was he who
designed the fabulous drivers of the Model DLS 529. He is responsible for the exclusive, hand-made
13 '12" by 8'/s" elliptical woofer with aluminum cone and special plastic suspension. Not to mention the
two specially designed 3'12" tweeters, the high-precision 4,500-cps crossover network or the heavily rein forced and damped 24" by 13" by 12'/4" enclosure. As for the magnificent walnut cabinet work, the superb
finish on all sides (including the back!) and the elegant woven metal grille, certain highly skilled craftsmen must share the responsibility for that. So we have no choice but to go on living dangerously . ..
• If you can now overcome your trepidation , we suggest that you listen to a pair of EMI's on good
stereo material at your nearest dealer. Like climbing Mount Everest, it will be well worth the danger.

(ELECTRIC AND MUSICAL INDUSTRIES LTD .) ENGLAND

'High er;n South & West. For furth er information, 10ri te Scope Electron;cs Cor poration , a subsidiary
of Symphonic Electronic Corporation,10 Columbus Circle, New York 19, N. Y., exclusive distributors of

EMf Preamplifiers, Ampli fi er .•, Loudspea k ers, T uner .•, K cCt7r d c7'8, Integrated Tone Arm .• and Pickups.

AUDIO

•

APRIL, 1962

www.americanradiohistory.com
AmericanRadioHistory.Com

www.americanradiohistory.com
AmericanRadioHistory.Com

, ',

,

TRANSIS-TRONICS FM-STEREO
TUNER MODEL FM-1SMX.
TEC (the more commonly seen name for
has been making transistOl'lzed amplifiers and tuners for some years
no,~ . In the past _we have had an opportumty to "look at" one of their amplifiers
but this is the first opportunity we have
had to examine a tuner. On top of that it
has built-in multiplex circuitry.
'
One of the most striking aspects of this
unit, at first glance, is its unusual compact~ess; . it measure~ a mere 3-in. high by 10Ysm. WIde by 8Y2-m. deep . Of course, this is
one of the virtues of complete transistorization. In addition to being small in size
however, it is clean and uncluttered in ap~
pea.rance; a truly functional appearing
deSIgn, gem-like in its simplicity.
Although it is small, it does not lack any
of the necessary controls that a modern
FM tu~er needs. It has a tuning meter,
plus sWltches to select multiplex or mono
FM, a muting selector and an a.f.c. selector. The slide-rule type dial is surprisingly
large and easy to read, considering the
over-all size of the unit. Tuning action is
smoothed by means of a flywheel, although
it was a little stiff for our taste. A localdistant switch is located on the back panel
which reduces the level of a strong signal
by some 20 db.
One of the most impressive sights we
have seen for some time (in equipment,
that is), is revealed when the cover of this
unit is removed; the mechanical layout is
beautiful in its simplicity and indicative of
a high order of intelligence. Our first
inkling of this was when we removed the
top cover. Lo and behold, we were staring
at a printed circuit board across the entire
top. The components were not revealed
until we had removed the bottom plate
(and observed them hanging upside down
from the circuit board on top). Of course,
there is no virtue in this upside-down arrangement as such; and indeed it is possible that this unit could have been constructed right-side up (with some loss in
mechanical rigidity, in our opinion). What
is indicative of good design, however, is
the easy availability of almost every component and plenty of "breathing space"
for all the heat-generating parts. Another
interesting and useful idea is the easy
availability of the Lf. slugs through holes
drilled in the side (visible after the top
cover is removed).
Tr~nsis-Tro~cs)

MOMENT OF EXALTATION

The reaction to a moment
of exaltation in the theatre
is intensely personal.
Equally personal is the
reaction evoked wi thin yo u
by music. Your own ear is
the best judge of the ability
of a speaker system to
re-create the emotional
impact of the original
musical performance.
Technical details can not
be expected to answer the
question, "D oes it sound
natural?" Each person must
listen and judge for himself.
T he concept behind
the Wharfedale Achromatic
Speaker Systems reflect
extensive musical trai ning
and great respect for musical
values. Here is the trul y
natural reproduction of
sound, free of spurious
resonance and artificial
tonal coloration. An
exclusive sand·filled balle,
coupled wi th special
speakers built to match it,
projects full, true bass and
rich, non·strident high
notes. To apprecia te this
achievement, l isten to a
recording you know
and enjoy as it is reproduced
by a Wharfedale speaker
system.

THE WHARFEDALE W60

Circuit Description
The front end of the FM-15 contains the

usual ~.f . amplifier, oscillator, and mixer,
respectIvely a 2N1742, a 2N1744, and a
2N1743. In addition there is an a.f .c. diode.
A local-distance input circuit switch inserts a resistive network in the local position, which reduces the signal level by some
20 db (by measurement). The i.f. section
and limiters consist of five 2N1745 transistors and one diode. The discriminator utilizes a pair of lN60 diodes and the subsequent audio section contains four 2N2l3
~-p-n transistors. The power supply section
IS well regulated and utilizes four silicon
diodes in a bridge configUl'ation, two transistors, and a zener reference diode. The
multiplex section contains eight transistors
and three diodes in some sort of a time
division arrangement although we were
unable to get full details of this section.
(It is the subject of a patent application.)
The tuning meter is across the output of
the discriminator section.

Performance
The TEC FM-15MX is quite good. The
usable sensitivity by the IHFM method of
measurement was 8.5 !J.v, and we found that
we were able to pick up all stations within
a radius of 20 miles with full limiting and
they all sounded loud and clear. Interchannel hash was completely eliminated by
means of the muting control. The threshold
point of this control was adj ust able with
signals ranging from less than one !J.v to
up to 100 mv. The capture ratio at 100 !J.v
is 5.3 db.. Constant audio output was
achieved for all antenna input signals
greater than 6 !J.v. FM harmonic distortion
(plus or minus 75,000-cps modulation) was
less than 1 per cent for antenna signals
greater than 15 .."v and 0.8 per cent from
30 !J.v to 50 mv. The discriminator peak-topeak separation was 580,000 cps for signals
greater than 100 !J.v. The multiplex separation was better than 30 db at 1000 cps.
A.f.c. action was quite efficient with approximately a 5-to-l reduction of frequency
deviation. Variations of power line voltage
up to plus or minus 10 per cent had negligible effect on oscillator frequency due to
the well-stabilized power supply.
Although not indicated by the measurements, the TEC FM-15MX sounds quite
good, and has very little background noise.
Considering its price category, performance, size, and extreme ruggedness (we •
accidentally dropped it five feet with no
harmful effects) it would be well worth investigation by any audiofan in need of a
multiplex tuner.
D-24
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achromatic speaker system
true wood S116.50, unfinished SI01.50

A reprint suitable for framing ava ilable
on request. Address Dept. WD 12
British Industries Corp .• Port Washington. N. Y.
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HERMAN
(Note: To facilitate a prompt "eply,
please enclose a stamped, self·add1·essed
envelope with yOU?' question.)
17/s-ips Equalization

Q. I own a brand new tape machine as
well as several older ones. My new one
yields very good frequency response at 1%
ips, and I would like to convert the older
ones to operate at this speed with equally
good response. I have already modified
them to ope'rate at this reduced speed, but
I need advice on modifying the equaliza.
tion.
A. So far as record equalization is concerned, you need more treble boost in the
record amplifier. Possibly you can copy the
circuitry of your new tape recorder. Otherwise you can try experimentally changing
the value of one of the components- usually
a capacitor- in the record equalization circuits of your older machines. Also, you will
have to reduce t he t urnover point of your
playback equalization; that is, bass boost
should begin somewhere in· the range of 800
to 1400 cps instead of at 3180 cps as in the
case of the 7.5 ips speed. Again a change in
t he value of a capacitor would be involved.
But your biggest problem, I am afraid
will be the limited treble response in play:
back owing to the relatively wide gap of
the playback head. The older machines usually have gaps of .00025-in. and even .0005in. At 1% ips, a gap of .00025-in. permits
respo~se only to about 4000 cps; a gap of
.0?05-ll., only to about 2000 cps. Hence it
WIll be necessary to replace the heads in
your older machines with new ones having
gaps on the order of .0001-in., which permit
treble response to extend to about 10,000
cps.
4-Track Specifications

9·. I would like to know what, in YOU7'
opvmon, are the minimum technical and
el~ctrical specifications for a fully conta~ned 4-track stereophonic tape recorde1'
that is, one which C07nes with necessary
amplifiers and speakers to record and play
back stereophonwally. I speak in terms of
good high fidelity peTf01·mance. Please
a1!'swer. in terms of frequency 7'esponse,
d~torttOn, hum, and so on.
A. Without trying to evade your quest~o~, I must nevertheless make the preliminary co=ent that your question is a
?ighl:y subjective one. Apparently you have
I I mlld not top performance' for which
one pays. top .pric~s, but go~d performance, which still YIelds satisfaction at a
substantial cost saving. However, what
seems good to one person may easily appear only fair to a second person or pos* 280 T win Lane E., Wantagh, N.

Y.

BURSTEIN~:
sibly excellent to a third. Your question
would be easier to answer if you asked
about t he performance that may be expected of a truly high fidelity tape recorder. All the same, let's have a try at
approximating an answer to your question
as presented. The following applies to a
quarter-track machine operating at 7.5 ips.
Frequency response should be flat within
3 db between 50 and 12,000 cps (within 2
db betweeu 30 and 15,000 cps for a topgrade machine). The signal-to-noise ratio
should be about 48 to 50 db (55 db for a
top grade machine) at a recording level
that produces 3 per cent harmonic distortion at a frequency in the region of 250
to 400 cps. Wow and flutter should not
exceed .25 per cent (.1 per cent for a top
grade machine). Speed should be accurate
with 2 per cent (.3 to .5 per cent for a top
grade machine). P layback equalization
should conform essentially to the NAB
characteristic, namely having a 3180 cps
bass turnover frequency, thereby assuring
you of proper frequency response when
playing prerecorded tapes.
The machine should have both low-level
(microphone) and high-level (to accept a
signal from an external audio source) inputs. The input sensitivity should be no
less than .5 volt on high-level input and no
less than 10 mv on low·level input. Although it may contain its own amplifier
and speaker, the machine should provide
an output for feeding an external sound
system; the output should be at a point
prior to the unit's power amplifier and
speaker, thereby assuring best frequency
response and lowest distortion. Means for
e~sy azimuth alignment should be proVIded. The record and playback equalization should be automatically changed when
tape speed is changed. A tape lift device
should space the tape away from the heads
during rapid forward and reverse Wlllding,
thus protecting the heads against undue
abrasion. The record-level indicator should
be of the magic· eye or meter type rather
than a neon lamp, which is a go-no-go
device , that does not furnish intermediate
indications of recording level; and it
should be properly calibrated to indicate
maximum recording level at the 3 per cent
harmouic distortion point. A quarter· track
machine should enable you to use all four
t;acks for monophonic recording, if deSIred.
The foregoing takes into consideration
only the tape recorder proper, without the
self-contained power amplifiers and speakers. The speakers, primarily, and the power
amplifiers, secondarily, constitute obvious
limitations on final performance. Very few
self -contained tape machines can be rated
as providing "good high fidelity." The few
that can be so rated are those where the
amplifier and speaker are in a separate
case (usually matching the case which
houses the tape recorder) . So far the writer
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has not come across a self-contained tape
machine which comes in a single case (including detachable ,vings) that can be
rated as providing "good high fidelity."
I cannot suggest specifications for selfcontained speakers, whether in the same
case as the tape recorder or in a separate
case. All I can say is the obvious thing,
that they must sound good to your ears.
If the speakers are in the same housing as
the tape machine, at least one speaker
should be detachable so that you can obtain suitable stereo separation. So far as
the power amplifiers are concerned, they
should be of the p ush-pull type rather than
single-ended. Bass and treble controls of
course are useful and desirable.
Setting up ·a System for Tape

Q. I am in the market for a ve1'satile
high quality p1'eamplifier and amplifier and
intend to add a tape machine to my system
as the last of several components. The function of the tape setup will be to 7'ecord and
play back in both two- and four-track
stereo and mono. I am inte1'ested in a nonportable unit with 1'ecoTding heads but
without p!'eampli[im's and ampli[ieTs; and
1 wo~!ld l~ke to be able to recQ1'd di1'ectly
from a multiplex t~!ne7'.
With the above in mind, what features
should I look f01' in an amplifier unit so
as to obtain the maximum convenience and
versatility?
A. Nearly every audio preamp on the
market today has an input jack to accept
the signal directly from a tape head, with
the preamp providing the large amount of
amplification and bass boost required for
flat frequency response and sU.fficient voltage to drive a power amplifier. Therefore
your plan to dispense with a tape playback amplifier is feasible.
But your plan to similarly dispense with
a tape record amplifier is not feasible because to my knowledge there is no preamp
yet on the market which provides the
amplification, equalization (mostly treble
boost), and high frequency current (bias)
required for recording. Bias current,
usually having a frequency of 50,000 to
75,000 ips, goes to the record head in order
to keep distortion from assuming vast
porportions, as well as to increase the
amount of signal recorded on the tape.
Bias current is also fed, in larger quantity,
to the erase head so that the latter can
perform its function.
'1'he preamp is already equipped to accept the signal from a magnetic phono
cartridge, involving amplification and bass
boost. Therefore it is a simple ma tter for
the preamp to t ake on the additional task
of acco=odating a tape playback head in
sinIilar manner, because this involves only
some elementary switching and a minor
chan~e ~n equalizati~n accomplished by
substItutmg a f ew reSIstors and capacitors
via the switch.
But it is a much different matter for a
preamp to take on the responsibilities of
recording. To supply bias current requires
quite a few additional components, including a tube and an oscillator transformer.
Bias current requirements vary among
record heads and among erase heads. Providing treble boost fo r recording is a
problem for two reasons: 1. An additional
stage of amplification, or perhaps more
than one, is needed. 2. The required record
equalization tends to vary somewhat from
one . t.a pe machine to another. Finally, an
addIt IOnal tube or two is required to furnish the amplification and power to drive
the record head.
You can see that in sum it is quit e a
task for an andio preamp, which already
(Con'tin~!ed on page 63)
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This is Sony.
THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT I.N THE WORLD
• SONY Sterecorder 300-A complete professional-quality hi fi
$99.50 . • SONY Sterecorder 464 D-Dual performance 4 track
stereo tape deck with built-in recording & playback pre-amps
stereo tape system with 4 & 2 track recording and playback in
one portable unit. $399.50 . • SONY Sterecorder 777 -All
for custom installations and portable use. $199.50. • SONY
transistorized professional stereo recorder , - - - - - - - - - - - - - - - - , Executive Portable 801- Handsomelyfeaturing exclusive Sony Electro Bistyled battery operated precision recorder
Lateral 4 & 2 track playback head.
r:::-:l 777-S
.
for executive desk or portable use. $295.
~
~. SONY Newscaster Portable EMI-A
World's finest tape recorder. $595 .• SONY
Sound on Sound Recorder 262 SL-The
B~
professional on-the-spot battery powered
perfect recorder for language, music and
~ 464 D
portable recorder with precision spring
drama students. 4 track with stereo play~
262$1:
wind constant speed motor. $495 .• SONY
CR-4
c:::J r8Oll . ~
'
Condenser Microphone C37 A-For puback. $199.50 .• SONY Stereo Tape Deck
e~ ~
EM 1
rity of sound reproduction, the unquali262 D-4 & 2 track stereo recording and
playback tape transport to add tape to
~
~
fied choice of professional studios throughyour existing hi fi system. $89.50. (Also
~
out the world. $295 . • SONY Condenser
available, not pictured, the new SRA-2
Microphone C17 B-Miniature size (3%"
x %" diameter) and exceptional background isolation unistereo recording. amplifier for the 262 D. $89.50.) • SONY
Tapecorder 111-A popularly priced, high quality bantam redirectional cardiod pattern. $350 . • SONY Wireless Micro- .
corder for everyday family fun. $79.50 . • SONY Portable 101
phone CR-4-Pocket size mik~ and transmitter providing
-2 speed, dual-track, hi-fidelity recorder with 7" reel capacity.
complete freedom from entangling microphone cables. $250.

ij

B

8

9

For additional literature and
name of nearest franchised dealer
The Tapeway
write Superscope, Inc., Dept. 7 .
Sun Valley, California

to Stel'eo
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Teasers
AUDIO will pay $5 for questions or
answers used. Send questions or an·
swers to: Audio Teasers, P. O. Box
629, Mineola, N . Y.

NORMAN H. CROWHURST
Answers to Last Month's Teasers

Answer C·1. Output transformers with iden·
tical specifications giving different performance in amplifiers is not an uncommon com·
plaint. In fact it would be more common
if more people tried changing transform·
ers! There are several possible reasons.
In the case quoted, the fact that the out·
put used triodes working in Class AB,
would lead to one particular suspected
cause : notch distortion. The normal ratings
of a transformer do not include the specification of relative coupling between pri·
mary halves, as compared with the coupling
between primary and secondary. For Class
A operation, the best design would aim at
giving maximum coupling between primary
and secondary. For Class AB" it is essential, to avoid notch distortion, for the coupling between primary halves to be much
tighter than that between primary and
secondary. So, although the over-all performance specs may be identical for two
transformer s, one designed for Class A operation would not be satisfactory for Class
AB, operation, because it could cause spurious oscillation at crossover.
Other possible causes of difference arc
the internal parameters of the transformers, which could differ, even though the
nominal performance specs were identical. A transformer's frequency response is
measured in one of two ways : (a) between
source and load impedances simulating
those of the amplifier for which it is designed, (b) between matching impedances.
To illustrate: the optimum load, plate-toplate, may be say, 8000 ohms, while the
plate resistance, per tube, may be 800
ohms. Each method would use a correct
secondary load resistance, but (a) would ·
use a primary source resistance of 1600
ohms, while (b) would use one of 8000
ohms.
Thus the condition for measuring frequency response may vary from the working condition. The same fr equency response
can be achieved with different internal
parameters. For example, leakage inductance and primary winding capacitance are
mainly responsible for high-frequency response. Different combinations of these
parameters in the transformer may produce
the same frequency response with one set
of primary and secondary impedances, but
quite different responses with another set.
So, though the two transformers may measure the same under idealized test conditions, they may perform quite differently
in an actual amplifier circuit.
This can compound with the feedback
stability factor to make a very different
performance from one to the other. At the
low frequency end, only primary inductance
contributes to response. But inducta.nce can
be frequency-sensitive-it may have different values at different frequencies and volume levels. Although the response may be
the same over the measured range, the inductance value where it determines lowfrequency stability may differ.
Those are just some more likely possibilities in this particular case.

Answer C·2. The nature of their composite
program waveforms makes it necessary for
considerably more program power to be
available for a symphonic program to
sound of equal loudness to that of a jazz
combo. For this reason the 60-watt amplifier probably gave more than sufficient
power to handle the jazz combo, while the
15-watt amplifier would produce detectable
distortion at a corresponding level. But on
symphonic music, the 60-watt amplifier did
not have sufficient available power. Neither,
of course, did the 15-watt amplifier. But
because its effect under overload conditions
was much less pronounced than the 60-watt
amplifier's, the 15 watter's distortion was
detectable, while t)le 60 watter's was objectionable.
Probably the 15-watt amplifier only
clipped off peaks when it started to distort,
leaving the rest of the waveform essentially undistorted, while the 60-watt amplifier would be momentarily disabled every
time a peak pushed it over its 120-watt
peak limit, resulting in a noticeable interruption of program, followed by a distorted
ersumption of it at levels that might be
well below the normal distortion limit.
This kind of difference between comparative tests on amplifiers is not at all
uncommon.
Answer C-3. Here was another frequent
cause of misinterpretation. The assumption
is usually made that two systems are
"otherwise identical," except for the difference intended, when there is no validity
to such an assumption.
One case reported quite frequently uses
filters to introduce the limitation in response, thus "guaranteeing" that the systems are otherwise identical. If the filters
use a sharp rolloff, as they usually do, then
the effect of a high-frequency cut-off is
aurally similar to high-frequency distortion-regardless of amplifier performance
- and will be judged as such. A filter with
less drastic rolloff might reverse the impression. But even then the use of an external filter invalidates the "otherwise identical" assumption. The restriction should
be introduced within the amplifier, as it
would be changing the design, so as to
change the feedback parameters, noise distribution, and so forth, in a manner representative of such a change in design.
In short, it soon becomes apparent that
there is no such thing as the "otherwise
identical" condition. There are too many
variables in a system, that nothing can be
changed without affecting something else.
All that any individual comparison can
show is which is the more acceptable, on
various counts, of the two systems being
compared, just as they are. To draw general conclusions about how these observations relate to relative frequency band,
measured distortion, dynamic range, and so
on, would require a great many more comparisons, and the taking into account of
many more relevant factors.
This Month's Questions

Question D-l. An amplifier's frequency response is checked down below its desired
response range, to prove that there is no
low-frequency peaking before rolloff. Under
test, the amplifier seems quite stable. But
on program it seems to have a low-frequency flutter with consequent distortion.
Its circuit uses a push-pull output stage
with over-all feedback. What could be the
cause of the program distortion f
Question D-2. A standard bass and treble
tone-control circuit (Fig . 1) is connected
between two amplifier stages. Although the
values used are the same in each case, the

TONE CON TROL
CIRCUIT

response produced in diffe~'ent amp~ifie:s
is not the same. I n one amplifier the CIrCUlt
produces more bass boost than treble boos~,
in another it is vice versa. Why could thIS
be' Both amplifiers give flat response without the tone-control circuit inserted.

Question D-3. The phase response for a
high-pass filter shows a phase advance,
while that for a low-pass filter is a phase
delay. In terms of time, rather than frequency, any filter produces a delay. How
can a high-pass filter produce an a dvance
in phase but a delay in time'
Readers' Answers

Feb. Q.l. The tweeter terminals probably
should be connected in opposite manner to
the woofer terminals. If the unmarked
terminal of the woofer goes to ground, then
the red dot terminal of the tweeter should
probably go to ground.
Norman Crowhurst in the May 1953 issue
of Radio-Electronics indicates that a constant-resistance, 12-db-per-octave, two-way
crossover network will theoretically produce
180 deg. phase difference between the lowfreq uency and high-frequency outputs of
the network. To compensate, the tweeter
terminals should therefore be connected in
opposite manner to the woofer terminals.
For a wave-filter derived network, otherwise similar, Crow hurst indicates that the
phase difference of the two outputs at the
crossover frequency will be 219 deg. For
minimum phase difference and therefore
maximum output at the crossover frequency,
the woofer and tweeter should again be
connected in opposite fashion.
Norman Crowhurst in the October 1957
issue of Radio 9" TV News states : "With
a 12-db-per-octave crossover, the two voice
coils should be connected in opposite phase,
otherwise at the crossover frequency they
will be moving in opposite directions and
cancel, producing a hole in the frequency
response."
There are two possible reasons for not
connecting the woofer and tweeter in opposite fashion.
1. The foregoing assumes that the woofer
and tweeter voice coils are in the same vertical plane and therefore acoustically in
phase in the absence of a crossover network. However, at the crossover frequency
there may be a substantial acoustic phase
difference between the woofer and tweeter
due to different path lengths between voice
coil and the front of the speaker cabinet
(assuming the sound emerges from here for
both speakers, which is not always the
case). Thus it could be necessary to have
the voice coils mechanically out of phase
in order to have the speakers as nearly in
phase as possible from the acoustic stand(Continued on page 78)
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STEREO HIGH FIDELITY WITHOUT COMPROMISE
IS POSSIBLE ONLY WITH FULL-SIZE

ALTEe SPEAKER SYSTEMS
Full-size Altec speaker systems offer sound without compromise . .. so realistically reproduced you'll find its equal only in the concert hall. The reason:
there is still no substitute for size and quality.
Altec offers a variety of models in full-size speaker systems. They come
enclosed in beautiful furniture cabinets or as utility-type professional theatre
systems for built-in installations. You may also obtain any Altec speaker components to enclose in your own cabinet. An informative 16-page brochure with
detailed cabinet construction drawings is available to you from Altec.
Listen to Altec critically; compare to any other. Listen for faithful realism
throughout the entire audible spectrum and examine the purity of styling and
engineering. At your Altec Distributor's now!
ALTEC 838A "CARMEL" is a full·size . two·way. bass refle x
speaker system with guaranteed 30·22.000 cycle frequency
range. Contains two new 414A high compliance bass speak·
ers. an 811B sectoral horn driven by 804A high frequency
driver. and an 800·cycle dividing network . Walnut or mahog·
any finish; 29 3,4"H x 35"W x 173,4 " 0. Shown with optional
decorator base; standard model comes with round legs.
PRICE :

$324.00

ALTEC 837A "AVALON" is identical to th e "Carmel" with
the exception of the low frequency sect ion that features one
414A bass speaker.
PRICE : $261.00

ALTEC 83lA "CAPISTRANO" .combines classic styling
with famous Altec "Voice of the Theatre" speaker com ·
ponents (shown in the A·7 speaker system below) . Pro·
vides gua'ranteed 35·22.000 cycle frequency range.
30"H x 47"W x 23"'lz0; walnut or mahogany finish.
PRICE:

$399.00

ALTEC A-7 "VOICE OF THE THEATRE" SPEAKER SYSTEM
contains a 15" 803B bass speaker. an 811B sectoral horn
driven by 804A high frequency driver. and an 800-cycle dividing network_ Economical utility cabinet is ideally suited for
built-in installations . Guaranteed 35·22.000 cycle frequency
range. 54"H x 30" W x 24" 0 .
PRICE: $299.40

HOW TO DECIDE IF A FULL-SIZE
SPEAKER SYSTEM IS FOR YOU
First, you must decide whether you are
a critical listener. If you insist upon hearing the "full sound", the most subtle contribution of each instrument-then you
are relentlessly bound to the full-size
system by your own need for perfection.
On the other hand, if you're willing to
compromise for a lot less than the total
effect, you can learn to live for awhile
with the musical midgets of "bookshelf
row". Compact speakers do serve a definite need, provided one lives in a closet.
WHERE THE DIFFERENCE
BECOMES MOST APPARENT

Complex orchestral passages involving
great masses of sound quickly demonstrate the obvious advantages of full-size
systems. Here's where you will truly
appreciate the effortless reproduction of
large speakers that are free of the strain
exhibited by small speakers undergoing
excessive excursions.
The difference between the two may not
seem great if you are listening to a string
quartet where the range of pitch and
dynamics is closely limited. But compare
them via a full-scale composition that
really shivers the timbres, such as the
currently popular orchestrations of
Marty Gold or the" 1812 Overture", and
the effortless majesty of the big unit immediately relegates the spunky little pretender to the bookshelf where it belongs.
THE REASONS WHY •..

BRAND NEW! Write tor the Altec 1962-63 High Fidelity Catalog, Dept. A4

Full-size speaker enclosures are needed
to house the big "woofers" plus the multicell or sectoral horns and drivers employed in professional, two-way systems,
Leading audio engineers agree that there
is no known way to reduce cubic displacement of a cabinet without reducing
sound quality. Only a full-size enclosure
provides air volume equal to the larger
bass instruments-the double bass viol ,
kettledrum, etc. For the first time, outside
the concert hall, you hear the lowest
tones in their pure, undistorted state. The
large power-handling capacity and higher
efficiency of these full-size, no-compromise systems permit reproduction of
every dynamic peak without driving the
amplifier into distortion and clipping. In
short, advantages of the full-size system
combine to reward the perfectionist with
a lifetime of listening pleasure.

ALTEC LANSING
CORPORATION

If you are a critical listener, the alibi
"I don't have room for full-size speaker
systems" is meaningless. You'll make
the room in order to achieve and enjoy
sound without compromise.

1515 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIFORNIA

Altec Lansing Corporation

ALTEC 605A "DUPLEX" is a two·way system with separate low and
high frequency speakers mounted in a single 15" frame. Features
a remarkable 20-22 .000 cycle frequency range. May be mounted
in "Carmel" cabinet or full ·size
enclosure of your own making.
PRICE: $177.00
Including dividing network.

NEW ALTEC "ASTRO" STEREO TUNER/AMPLIFIER
TO ORIVE FULL-SIZE SPEAKER SYSTEMS . . . New
708A "Astro" is an all -in-one stereo center that con tains five integrated stereo components in a compact 6" x 15" x 13'1z" cabinet: FM. FM multiplex. AM.
dual-channel preamplifiers . dual power amplifiers.
The "Astro" is the first quality tuner/amplifier with
full built-in facilities for stereo headphones - a fea ture that meets the growing demand for headset listening. Power transistors in the
output stage whip the heat problem and new ultra-precise frame grid tubes in the
preamp cir·cuits provide highest s ensitivity. quietest performance . Be sure to investigate the " Astro" as the perfect complement to your full-size Altec speaker systems.
You'lI discover the combination offers a full-si ze stereo system that successfully
matches the quality of professional equipment in recording and broadcast studios!

ALlEE
~
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PIANISTS
Oscar Levant at the Piano. Music of Chopin, Debussy, Ravel.
Columbia MS 6276 stereo.
They say Oscar Levant has been mainly a
brilliant improviser all his life, in all his wellknown activities. It's funny how well the concept fits his piano playing, though of course
he doesn' t actually improvise a note. They're
all written down.
He's not really a standard-model professional pianist. On purely objective critical
grounds he WOUldn't stand up any too well.
And yet there's an odd fascination--€ven on
records-to this man's piano playing. It i8
improvising.
Somehow, you get the sense that Oscar is
one of those characters who go to parties and
then sit down at the piano and play, play,
play, mostly to themselves, until nobody is
listening any more; but stilI they go on, with
that abstracted, absent-minded gaze that inveterate party-pianists always have. Even before the Columbia microphones, wb lcll ougllt
to be fair1y intimidating, Levant plays away
to himself, sort of.
He deesn't miss any notes- or not many.
He plays with a lot of finger skill, if with
too much pedal. (It occured to me-did Columbia add reverberation , blurring harmonies
that Oscar himself didn't blur at all? Possible.) He has a fine, if somewhat absentminded, sense of style--the music fa irly reeks
of atmosphere. But it is a peculiarly Levantlike atmosphere, I must say. I enjoy it becau se
I'll always prefer musical feeling, however
misdirected, to mech anics of finger-technique,
no matter how perfect. And Oscar's music is
felt, not merely played. No two ways abo ut it.
You'll hear the same. I liked his Chopin
best; others prefer his Debussy. Take your
choice.

Beethoven: Piano Sonatas Opp. 109, 110.
Fou Ts'ong, pianist.
Westminster WST 17002 stereo
How extraordinary, on this diSC, to hear a
young Chinese pianist, born in Peking, who
studied music in China and made h is debut in
Shanghai, playing the very ultimate in Western musical expression, this pair of lateBeethoven piano sonatas!
This being a time for international musicmaking, one-world or two, it is not su rprising
to find that there is very little of the Chinese
to be heard, but a good deal of honest yo uthfulness-a pianist of 27 playing the most
profoundly mature works of the mature Beethoven.
He has a sure musicianship, in the Western
idiom, a modestly poetic approach, a fine sense
of phrasing and an impeccable ear for Beethoven's harmonies, Chinese background or no .
After all, the musical ear is a world-wide phenomenon and the musical idiom itself is nothing that one can inherit; it is strictly environmental. This youth was brought up on Western music, and that was tbat.
I have never heard a young p ianist who
could play these works with the weight and
concent ration of a great and older executant,
after perhaps forty years or more of expel' i-

Op. Jazz
Robert Prince: Ballet scores, "Events",
"N.Y. Ex port: Op. Jazz". " Ballets:
U.S.A." Orch ., Prince.
RCA Victor LSP 2435 stereo
Ballet does strange things to the sound
of music. Composers of ballet scores
know it, if they are good.
These two ballets with the odd names
-the second one perhaps the zaniest
title ever to grace a successful and popular work, with its "Op." and its colonhave made immense impacts on European
audiences and, in complementary successes, have sold out house after house
in New York. Took me two weeks to get
a pair of seats to the show "Ballets:
U.S.A." of which they are a part. I saw
"N.Y. Export: Op. Jazz" the first time it
came 'round, too, and found it extraordinarily exciting both times.
Here is the accompanying music by
itself. Utterly different ell'ect. Where in
the staged version I remember the driving, compelling human beat of music that
went intimately along with the poignant
'teen-age-style stage presentation, kids
acting like today's kids, high-tension,
half grown-up and full of agony, half
wildly, childishly playful, here the music
seems cold, hard-boiled, calculated and
fu ll of ultra-modern conventionalities, in
that semi-jazz idiom which began as
"modern jazz" and now gets itself into
everything from beer commercials to
symphonies. Skillful stull'--€normously
so. But chilly, mechanized, deadpandaemonical. Marvelous for hi-fi.
Of the two scores, the more recent
"Events" is the hardest-boiled, the most
dissonant-dry and the least conventional.
"Op. Jazz" has still a bit of corn in it,
out of the Age of Bernstein (I.e. Bernstein-Jerome Robbins, of "Fancy Free,"
etc.). Simple, jazzy tunes, a mock-sa ppy
theme for finale-variations, sort of a
hepped-up musical scale, jazzing up, then
back down again. Nothing as Simple as
that in "Events", which is all-dissonant,
all-brass, screeching lil(e the day of nu·
clear doom.
Just to hold things down to a common
level, there's always that familiar t'dahh,
dm" t'dahh, d,n of the jazz cymbal, like
any good dance band or night club combo.
If you get lost in space, that'll bring you
back.

ence; it is music that requires that sort of
background. In all honesty, Fon Ts'ong cannot hope to play late Beethoven in the manner
of a Schnabel, a Backaus, a Kempe, an Ernst
Levy; but his interpretation, as far as it
goes, is lovely and musical. It goes further
than some of ou r domestic youthfnl pianistic
hot-shots, let me tell you.
I notice only two faint hints of inCipient
exoticism. In Opus 110, Fou Ts'ong does not
r eally grasp a typically German touch of
drama-the operatic rec itative, translated
into instrumental terms. It was one of Beet-
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hoven's highest inspirations; but one must
know the "Saint Matthew Passion," the Bach
"Cantatas" and innumerable other German
worl,s as well as Italian to hear this pianorecitative in its vocal implication s-as in
the "Ninth Symphony." Aside from this, I
merely cite a rather delicate, light touch on
F'ou Ts'ong's part, perhaps an instinctively
oriental approach, opposite to the massive
Germanic impact we ordinarily expect. Sort
of nice, at that.

Ivan Davis-Haydn: Sonata in G; Five
Scarlatti Sonatas; Mozart: Sonata in F,
K.332 .
Columbia MS 6295 stereo
Ivan Davis, one of the brightest of the new
young pian ists, is still young enough here to
fall into It classical trap that is always waiting for the nimble-fingered neophyte. It isn't
that he shows disrespect for the relatively
tiny works of Haydn and Mozart in the piano
sonata form; he is too musical for that. But
one can't help feel that, like so many before
him, he is frankly bamed as to what to do
with these little pieces to make then "sound."
And so he turns on the drama and the technique, plus an inevitable, if very fain t air of
patronizing. Fainter than most, I'll admit.
Compared to such old hands as, say, the
late Clara Haskil, or even the now-middleaged Paul Badura-Skoda, Davis plays a tooloud, too-fast, too showy Haydn that will
P.urt the sensitivities of those who feel
Haydn's greatness is r evealed by Simplicity.
Mozart, for Davis, is better- a lot better. But
not half what it can be when the outward demands of a fancy technique are put aside
entirely in favor of inner simplicity and musical exactitude.
Scarlatti is fine for Davis-the brilliant
little harpsichord show-pieces give him a
splendid chance to play swift, brittle, beautifully styled piano versions of the same.

Schubert: Piano Sonata in 0, Opus 53.
Artur Schnabel. (Recorded Jan . 1939).
Angel COLD 83 mono
The old maestro keeps reappearing. I used
to sit only a few feet from his box at the old
New Friends of MUSiC concerts on Sunday
afternoons before the war at Town Hall In
New York. Once, twice, he came to l isten to
us sing Pales trina at the Dessoll' Choirs reh earsals, just sitting quietly in baCk throughou t the long evening. He died early in 1951,
aod here I am listening to him again, as I
did in my college days. It's an experience.
Schnabel, in "my time," was considered the
most classical of big pianists, rigorous ly 'careful not to over-dramatize his music, making
much of his self-effacing dedication to it anr]
influencing a generation of newly great pianists towards the same high purpose. No fancy
virtuoso mannerisms for him! No tearing of
ha i 1', no histrionics.
And so it's amusing to find that, with the
passage of some 25 years, Schna bel's playing
of this Schubert actually has a slightly oldfashioned flavor to it now, with more hesitations, more "Romantic" shaping than I would
have dared expect. Tastes in playing have
changed. But the old man is still a profound
musician and powerful projector of high-level
music. His Schubert is something to hear,
and timeless, too.
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stereophonic reproduction and
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PATACHOU at the St.
Regis Maisonette •••
Jolie Marne,
Que Reste-t-il,
Je T'Airne Encore Plus,
Ces Petites Chases,
others.
AFLP 1961 • AFSD 5961
LIMBO,
Calypso Party •••
Cachita, Pepe,
Look For A star,
Never On Sunday,
Pachanga, others.
AFLP 1967 • AFSD 5967
FOLKSONG, U.S.A.,
The Robbinsdale
Chorale •.•
Ghost Riders
In The Sky,
Yellow Rose Of Texas,
A 'Ravin', Shenandoah ,
Banua, John Henry,
others.
AFLP 1965 • AFSD 5965
OSCAR BRANDROLLICKING SEA
CHANTIES ...
Yankee Ship,
Johnny Come Down
To Hila,
Whiskey Johnny,
Paul Jones, Ballad of
Wrn. Kidd, High
Barbaree, others.
AFLP 1966 • AFSD 5966
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EXPLORATIONS
Debut 1961 : The Krainis Baroque Trio.
(Recorde rs, gamba, harpsichord).
Elan 101 mono
I'm a bit late on this one-I wish records
wouldn't date themsel ves so positively. Bernard Krainis is a top-notch recorder player
and this is his trio and his record company
too, launched as his own enterprise. Goes to
show that small-company enterprise Isn't
quite dead yet; this is a quite stunn ing record
of its type, the recorder sound soaring high
into a gorgeous acoustic surrounding, accompanied sometimes by the harpsichord and
gamba (continuo), sometimes joining one or
the other in duet, or playing solo. Fantastic
technique, a lovely tone color , opulent and
always in t un e nnd. in particular, a fine sense

of rhy t hm that carries the Krainis music
along with sweep and style.
The usual solo recorder is the alto, heard

here in a familiar Handel "flute" sonata
which, incidentally, is ornamented in improvisatory style by Krainls as was the pr oper
way of performing in Handel's day_ Telemann
contributes a color-partita for the h igh soprano recorder; other music of an earlier
time shows off the tiny sopranlno, the bass
recorder, the greatbass (an odd monster), the
tenor. And the other players produce solo
work minus recorder, for a good tonal contrast and performing variety. The music
r anges from Dowland and Morley through
Sweelinck, Marin Marais, Couperin. Barbara
Mueser Is the nice gamba, Robert Conant the
excellent harpsichord; but Krainls Is the big
show with his numerous recorders. My friend
Jau Syrjala did the engineering; my only
anesthetic reserva tion : a bit too close to the
harpsichord. A tough balance to hit, I'll admit, what with the violent peaks and inaudible valleys of the recorder dynamic range.
One economic squeeze: the recording was
done in stereo but the company can't afford

56 steps

to peak performance . ••
at the studio console!
KW 600/ 1 MIXER
(COVER REMOVED)

GOTHAM SILICONE ENCAPSULATED

LINEAR ATTE NU ATO R
OPERATES NOISE FREE! SAVES SPACE!
NEVER REQUIRES SERVICING OR CLEANING!
Gotham imported linear attenuators are the result of
long experience with console operation and the
application of advanced technology plus exacting
European production standards.
Linear attenuators started in Europe!
Here are a few design features • ••
• Contact elements are hermetically sealed in silicone.
• Un i qu~ 85 dB of attenuation before infinity compares with
a maximum of 55 dB for all faders , linear or rotary.
• 56 step construction provides ext remely fine
divisions; smoothest taper.
• Compact plug-in construction means space economy.
Two, three, or four-element faders are available
without add itional width.
All circuit configurations. Knobs change color for ready channel codin g.
BROADCAST NET: (INCLUDING ESCUTCHEON & CONNECTOR) $49.50

For detailed information and specifications on t he complete l ine, wri te f or Bu lletin 6B.

GOTHAM
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CORPO R ATION

2 WEST 4 6 ST. , NEW YOR K 36 , N . Y. (212) CO 5 - 4111
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at the beginning to press both stereo and
mono versions. The mono is plenty OK, and
there might be a stereo tape, I'd guess, as an
economical addition to the line, later.

J anequ in: Choral Works. La Societe de la
Chorale Bach de Montreal, Little.
Vox STDL 500.7 10 stereo
Clement Janequin (Jannequin) was an engagingly pictorial Frenchman of the Sixteenth
century whose speCialty was composing wordpictures for voices, both h umorous and serious, ranging from bird-song fantasies (ULe
Chant des Oiseaux") to full-scale battles In
mUSiC, complete with the equivalent of bang!
bang! and rat-tat-tat-tat. But he was a good
composer, which merely means that he did not
allow the birds and the battles to get In the
way of the music itself.
The Montreal Bach Choir, under Its unGallic conductor George L ittle, is clearly at
an advantage in this high-speed French, and
its Frenchifled sound-effects- trrrr, trrrfr,
j"Olt, frou, f,·ou, fanfrerelelen, and the like,
for there seems to be a solid quorum of
French-speaking Canadien and Canadiennes in
the group. It's their language. (My own New
York Canby Singers have tried Janequin's
birds a nd we foundered over the fancy syllable-work.) These singers toss off an entire
LP of Janequin, short, middling and long,
the birds and the battles too, and though the
tone is a bit wobbly, the gusto and verve of
the production makes it first rate of the sort.

Rossini: La Cambiale di Matrimonio. So loists, Virtuos i d i Roma, Fasano.
Mercury SR2-9009 (2) stereo
I don't suppose the Met ropolitan Opera
management knows it, but the biggest thing
that is happening to oper a these yearE in the
proliferation of complete recordings- with
libretti, translations and extensive background
ma terial as aids to listening.
Maybe you don't get the glamor of the
golden curtain and the excitement of the stage,
scenery, costumes and stars-in-the-flesh. But
with book In hand, in such r ecordings, you
can come enormously closer to the actual
sense and intention of operas In fo reign
tongues than you ever will in the opera house
-unless you are a knowing expert of a very
rare sort. Moreover, on records, you'll hear
(a) better performances and (b) a much
larger range of operatic material.
Witness t his excellent and amusing album.
Rossini, one of the greats- but who hears this
opera? It's not that this is a punk opera which
tlJerefore doesn't get performed. Rather,
ROSSini wrote too many operas for the Met,
which keeps itself afloat mainly by plugging
the big sales items in its catalogue. A "live"
production of this kind of music, at least in
the U.S.A., would be astronomically uneconomical, and anyhow, opera-goers wouldn't
attend. They want "La Bohllme" or "AIda"
for the thousandth time. But for recording,
the opera is a natural. For you and me, not
opera fanatics necessarily, it is worth an
evening of great fun, and for Mercury, the
producer, it is an operation that can be
turned out in high style, with the best singers
available-and maybe make a profit, at that.
Amusing? Well, you put this thing on your
turntable and you'll hear a vast stretch of
typical Rossini, that frothy, twittery, lightbodied champagne-type of orchestration and
Singing, out of Mozart but off the top of the
head, so to speak. Sounds very classical and
all that. Then you get out your booklet, a big
thing here, complete text and background
info, illustrated with delightful jet black
silhouettes of the characters. And you find
(in the transaction) something like this.
Seems there's this Canadian bUSinessman
who has closed a deal with our hero, an
Italian gent who has a daughter. The American is buying himself a wife, like a sack of
potatoes. Papa sees a deal and takes on the
purchasing job; he'll get his daughter married
off and collect the commission too. The Canadian writes a business letter to Papa, and
It goes like this-in an opera, mind you:
"Upon arr·i val in good condition, a8 per above,
with this l etter tor identification, I hereby
declare I will honor the signature and marry
the bearer within two days oj arrival or at

(Oontinued on page 74)
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-not only the best, but the most complete line of
long-excursion, infinite baffle, precision speaker systems ...

o
\;;I

LINEAR-EFFICIENCY SYSTEMS
THE OLYMPUS

infinite baffle system without peer
Sensational sight , sensational sound, remarkable bass, indetectable
crossover, incredible transient response, transparent highs,
smoothest wide-angle projection ... Every superlative ever used to
describe a precision transduction system has been applied to
the new JBL Olympus. The system includes a new 15" Linear·
EffiCiency low f requency unit, the LE15; new high frequency driver,
the LE85; new slant plate acoustical lens, exponentially-tapered
horn, and new dividing network. All unite to reproduce sound
so clean, so smooth, so intact that the Olympus is destined to
establish a new standard for this type of system. The free-standing,
trim, beautifully-proportioned enclosure is available in all JBL
wood finishes and with choice of carved wood or fabric grille.

FINEST QUALITY COMPACT LINEAR-EFFICIENCY SYSTEMS

THE JBL MINIGON
Aristrocrat of bookshelf-size speaker systems, the JBL Ranger.
Minigon provides integrated stereo through radial refraction,
the same patented method used in the fabulous JBL Ranger·
Paragon. Minigons accommodate either LE8 full-range units
or JBL Model S5 two-way systems. Grille may be either t he unique
louver assembly shown here or fabric.

THE JBL MADISON
An exquisitely-styled minimum volume enclosure, the Madison
reflects the Danish d.esign influence and is especially popular in
oiled teak or walnut finish. Finished four sides and front for vertical
or horizontal placement. Takes the LE8 speaker or S5 system.

THE JBL DALE
THE MADISON

THE DALE

A timeless, elegant, modern design with removable legs and
hangers on back (also on Madison) for wall mounting. Finished four
sides and front. All finishes and grille cloths available.

HIGH QUALITY, LOW COST COMPACT LINEAR-EFFICIENCY SYSTEMS

THE LANCER 33
It is possible to offer typical J BL precision response, fine cabinet ·
craftsmanship, and lasting-listening satisfaction at a lower price
than ever before by making a simplified enclosure, longer
production runs, limiting choice of finishes, using one grille, anc,l
providing somewhat less flexibility. The Lancer 33 is a ducted
acoustical enclosure with an LE8 eight-inch, full range speaker.
Lancer finishes are those most frequently asked for-tawny
walnut, oiled walnut, dark mahogany, ebony, and pumice.
Grille cloth is beige linen-weave.

THE LANCER 66
Similar in appearance to the 33, the Lancer 66 is a "buttoned-up"·
enclos1JYe with a two-way, dividing network system with an LE 10
and new high frequency unit. Performance is remarkably smooth
and transparent. Lancer speakers are factory installed.

and for building in ...
THE JBL WILTON
Unfinished, the Wilton is furnished with either the LE8 or
S5 system factory installed . Offered with either a flush grille or
overlapping grille for use when built into a wall or partition.
Whatever your choice ... exponentially-tapered horn, bass
reflex or infinite baffle system ... you'll find your idea l speaker in
the extensive JBL line. Write for complete catalogue.
JBL products are manufactured by Jam es B . Lansing Sound, Inc ., and marketed by

JBL INTERNATIONAL Los Angeles 39, Calif.
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Ge rald Wilson: Yo u Better Be lieve It !
Pacific Jazz Stereo 34

CHARLES A.
STEREO
Nancy Wilson/ The Cannonball Adde rl ey
Quintet
Capitol Stereo ST1657
George Shearing and The Montgome ry
Jazzland Stereo JLP955
Brothers
Although the liner notes try to convey the
impression these albums just happen ed, quite
a bit of canny trading went on beh ind the
scen es before the tapes started rolling. As
manager of Nancy Wilson and the Can nonball Adderley quintet, John Levy pIa ns to
send both on a con cer t to ur as a unit. A recorded appearance togeth er was needed to
hel p pave the way, but t h e recordi ng COIItracts are h eld by different companies. At the
same time, Riverside is busy bu' lding u p its
J azzland subsidiary and would like to spread
word of Wes Montgomery's quitar prowess beyo nd jazz boundaries. As Levy also handles
George Shearing, one of the best name builders in the business and a headlin er for
Capitol, it can eaSily be seen how this fourway switch was completed, presumably to the
mutual satisfaction of all concerned.
The association between Canno uball and
Miss Wilson goes back four years to when
the singer dropped in and did some t un es
with the ba nd at a club in Columbus, Ohio.
When she came to New York to try and make
it on her own, Cannonball saw that s he W>lS
safely tucked under Levy's m a nageria l wing.
With two a l bums of a more popular nature
to her c redit, the step to a straight j azz
groove comes at the right moment and is
taken in relaxed a nd spontaneous fashion . In
addition to such choice items as Neve" wm I
Marry, A. S le epin' Bee, and Happy Talk, Miss
Wilson s ings the Curtis L ewi s l yri CS to Nat
Adde rley's The Old Countt-y. The quintet's
soul content r e main s at a high level in an
accol~pa~Yillg role, and the newest member,
Joe Zwrunul, makes good use of his recent
experien ce as pianist for Dina h \V ashington .
Cannonball's alto sax leads the way on five
instrumentals, in culding I Can't Get Sta,.ted.
~'he rest are originals r epresen ti ng tbe latest
writing ell'orts of each respective member
excepting dru mmer Loui s Hayes.
'
Tb e meetin g between S hearin g and the
Mon tgomerys will remind many li steners of
The Mastersounds, a West Coas t group of a
year Or so back which first drew national attention to the three brothers through recordings, even though Wes appeared on quitar
only as a g uest. Accused at t he time oJ' trying
to imitate the Modern Jazz Quartet, the g roup
was equally close to the sound of the George
Sh earin g quintet. With no great gu lf between
them to navigate, t hey quickly gi ve this date
the friendly ail' of a studio reunion. The
pianist goes ri ght to the melodic hear t of a
tune as a lways, and the other so loists fo llow
s uit without a ny waste motiou on Love Fo.·
Sale, Dan, That D.'eall', and Love Walked In.
Buddy, who contribu tes two ori gina ls , limits
his playing activities to vibes t his ti me, and
brothel' Monk is on bass. Shearing a lso brings
along percussionists Armando Peraza and
Ricardo Chimelis to spe ll drummer Walter
Perkins on three L ati n-styled num bers. The

* 732 The P m''kway, Mamal'onec'k, N. Y_

ROBERTSON ~:
session took place at Hollywood 's United
Sound StudioS, and Wally Heider'S stereo
setti ng is especially effective on Peraza's
JIJ al1,bo in Chime8.

Everyone p rofits from a deal of this sort,
and there shoul d be more John Levys around
to give similar attention to other jazz artists.
Capitol's boast on t he albn m cover of "41
minu tes and 59 seconds of jazz!" seems to
put it sligh t l y ahead of the game though, as
Shearing completes his assignment in 38
minutes flat. The margin between the two performances is only a little wider than the diffe rence in playing time . Riverside mi ght ask
fo r a f ull 42 minutes of Jonah Jones on t he
next trade.

A. the recordings of Richard "Groove"
Holmes playing electronic organ with small
groups are a highly successfu l prod uct of
this label, the temptation to try u,'ing a big
band for increased ell'ect was appa ren t ly too
g reat to r esist. While the combination is
nothing new in i tself, n ever before have the
results been quite so blues-drenched us th is
meeting between Holmes and Gerald Wilson's
seventeen-piece studio band. Besides working
in the trumpet section a nd conducting, WII. on
designed the whole date around the organ,
showing it olr in solos and ensembles at different tempos and moods. Six numbers ure
Wilson blues o riginal s, a nd the other his arr angement of Geo rge Stoll's Yvette, featurin g t he te nor sax of Walter B enton. Outstandin g is Blues Fa,' Yna Yna, wbich takes its
name from a pet cat and a llows tenor saxi s t
Harold Land to skate a lon g in three-qnarter
time . Alto saxlst Joe Maini romps on Jeri,
trumpeter Carmel Jones risks St..-ai glLt U I'
and Down, and T eddy Edwards' solo turn on
tenor sax comes on The W ailer.
What co unts, however , is the co mpl ete integration of the organ into the banel, and only
ste reo a nd good equipment can do it ju stice.
P layin g the mono ver sion on average equip ment will tend to distort a stunn in g performance. Fats Waller would have loved it
and given up one or two royalti es for a
sim il ar c hance.

Paul Desmond: Desmond Blue
RCA Victor LSP2438

When Jimmy Smith applies pressure and
steps up the tempo, no jazz organist a n ywhere can top his bli ndlng speed and astonishin g technique. This album moves like a slow
freight all the way, but Smith retains his distinctive touch at the throttle and keeps a fu li
head of steam in the boiler for the long pull.
Competition for other organists i s a lot
keener at this rate o'f tr avel, and a ll of
Sm ith 's skill an d blues feeling come into play
as he pulls out of the yard on the iIlidnight
SpeCial. Stan ley Turren tine help s the trip pass
e nj oyabl y with a ppealin g tenor sax solos ou
,!lhy Was I Bon,', a nd a relaxed work of
hi s own titled The Subtle One. A downgrade
all ows the quintet to coast awhile, a n«;l
drummer Donald Bailey in creases t he pace on
JtI1npin' The Blues, and One O'Clock Jmnp.
Kenny Burrell, who keeps too busy in pit
bands of Broadway musicals to wor ry about
winni ng po ll s, goes a long for a ride that
should cause rival quitarists to look to their
rating. All of Sm itb's recordings should be
beard in stereo, and tbis one Is no exception
to tile rule.

RCA Victo r h as gi ven Geor ge Avakian the
g ree n light to r eacti vate its jazz program,
a nd the amo unts rung up on tbe cash register
for the first in the series will undoubtedly
cause this album of superior mood music to
look gr een in stead of bl ue to some eyes. Al 0
in prospect are releases from Sonn y Rolli ns
and Joe Morello. Bob Pri nce conducts woodwinds a nd strings in his own orchestrations,
and they complement Desmond's lyric ballad
style to perfection. The alto sax ist floats
t hrou gh the melody in his usual detached
ma nn er, then loses his air of un concern as
he becomes involved in duets with quitarist
Jim Hall. There a r e no oth er principal players,
bu t Prince allots key parts to h >lrp and
French horn, wi th some of the main dialogue
goi ng to cla rinet a nd oboe in reply to Desmond's improvised lines.
'l 'here are dreamy, roma ntic interpretations
of Body and SOU l, My F',mny Valen t'ine, I
Shoul(l Ca.·e, and I've Got You Unde,' illy
STein. This i s the stuff Desmon d 's r ep u tation
was made of, and he sti ll approaches a tendH
pbrase like John Barrymore meeting Dolores
Costello for the first time. H a ll 's solos Ill'ove
eiu .. ive eno ugh to provoke the protago nist in to
a more strenuou s effort at times. Besides t h e
tu ues selected for the albu m title, Desmond
co ntributes the torchy Late LMnent. No ste reo
gimmicks are needed to put this performance
across, a nd engi neer R ay Hall co n tents himself with g iving t he setting depth and breadth.

Jonah Jones with Glen Gray and the
Casa Loma Orchestra
Capitol Stereo STl660

Charles Mingus: M ingus
Candid Stereo 9021

The long wait fo r the reunion of Jonah
Jones wi t b a big band is over, but t he trumpeter's admirers a re bound to start clamoring
fo r a noth er before long. Glen Gray leads hi s
present day Hollywood edition of the old
Casa Loma gang in support on recreations of
a dozen of the greatest tr u mpet specia lties i n
jazz history . Arranger Benny Carter collaborates i n settings that capture the spiri t of the
origin als and a llow Jones freedom to express
his own sentim ents on such fa mous recordings as Louis Al'mstrong playing West End
B lu es, Cottie Williams on E llington' s Ec ho s
on Ha"lem, and Harry J ames' ver sion of Two
O' GlocT. Jump. Also included are tribntes to
Rex Stewart, Roy Eldridge, B u nny Berigan,
Clyde McCoy a nel Henry Busse. Jones blows
his own horn to expand on Ba'tble8, Bangles
and Beads, anel recalls Harlem during tbe
swing era on Carter's new scori ng of A.pollo
Jumps. All eighteen Cas a Lomans hit the ensembles with precision, while stereo places
Jones front and center in an excellent recording.

Sin ce Candid was founded It littl e more
t han a year ago. Cha rles Mingus h as made it
the forum for hi s most challenging projects
and advanced ideas. While other labels gladly
i ssued the bassist's more conventional and
commerciall y acceptable works, the freedom
to be adventurous con ld best be e njoyed at
Candid. For t his reason alone, the news that
Cadence h as decided to keep its jazz s ubsidiar y in existence for a n indefin i te period is
ineleed welcome. What policy changes will go
into effect remain to be seen , bu t se,'sions
a lready taped alon g with a volume of Texas
field recordings now availa ble in Great Britain , are due for release shortly.
To ge t by nowadays, a jazz label needs
one 01' two a rtists capable of making up the
deficit f rom slow selling albums. Altho ugb
Candiel obtained the services of prominent
names, i t did so by removing restrictions of
any sort in th e studio. This policy might pay
di vidends in time, especially after the artists
involved get a few preSSing probl ems 011'
thei r chests. The present Mingns ell'ort is a

Jimmy Smith: Midn ight Spe cial
Blue Note Stereo ST84078
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arland, Sinatra, Lee, Cole, Kingston Trio, top shows, classics, etc., etc., etc.- all on Capitol4-Track Stereo Tape Albums!
Judy at Carnegie Hall- Judy Garland 0 Only the Lonely - Frank
Sinatra 0 Come Dance With Me! Frank Sinatra 0 Latin ALA Lee! Peggy Lee 0 Love is the Thing - Nat
King Cole 0 The Touch of Your Lips
- Nat King Cole 0 Make Way!Kingston Trio 0 Here We Go Again!
- Kingston Trio 0 Music for Lovers
Only - Jackie Gleason 0 Sounds of
the Great Bands - Glen Gray 0 Fred
Waring and the Pennsylvanians in
Hi Fi 0 Satin Brass-George Shearing 0 Berlin by Lombardo 0 Your
Guy LombardI} Medley; Volume 3 0
The Shearing Touch 0 Music for My
Love - Paul Weston 0 Dream Dancing- Ray Anthony 0 Billy May's Big
Fat Brass 0 Ports of ParadiseAlfred Newman & Ken Darby 0 Stan

www.americanradiohistory.com
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Kenton's West Side Story 0 Oklahoma! Carousel, Can-Can 0 The
King and I 0 The Music Man D
Fiorello! The Sound of WagnerErich Leinsdorf 0 Americana - Carmen Dragon 0 Hallelujah! - Alfred
Newman 0 Concerto Under the Stars
- Leonard Pennario 0 Charge!Felix Slatkin 0 Tchaikovsky ; Overture " 1812"- Herbert von Karajan D
Soviet Army Chorus and Band D
Poulenc; Gloria In G Major Concerto For Organ, String & Timpani_
CAPITOL PROFESSIONAL RECORDING

TAPE-The Master Seri es_By any an d
all criteria, there is no finer tape
available_ Precision-produced in nine
types to meet every professional nee'd.
Ask for it at your favorite hi-fi
specialty store.

ellse in point. as it may Sf'em n n essential

acquisi tion only to his confirmed fans now,
but uelV conver ts a r e being made a ll the
while. In the meantime, both Mingus and
.\lax Roach should be pinned down to exertIng some of their commercial potential in
the label's behalf.
'.rhe first side of nearly twenty minutes is
entirely devoted to MDM, a reworking of
Thelonious Monk's Straight, No Chaser, Duke
Ellington's .JJfain Stet,., and the leader's own
Fifty-Fir8t Street Bl1,e8. Most labels would
insist upon it being cu t up in to smaller portions, but stereo is the oul y digestive aid
provided to help assimilate the in terwoven
themes. And the nine assisting players r eceived no advance warning as to which Mingus
would point a fiinger at next for a solo. The
other Mingus piece, Lock 'Em Up, finds him
In an Irrasclble mood on recalling a stay In
Bellevue Hospital. The one bId for pop ular
favor is a long, smoldering rendition of Sun!'//I ertime, and even this mlgh t be more palatable had featured soloist Eric Dolphy switched

fr'om alto sax to tlu te or bass clarinet for
contrast. Mingus is br!lliant in the bass passages, and they receIve expert engineering
,II.J tention from Bob d'Orleans.

ration begin, armchair astronauts are iutroduced to a sirenl!ke chorus on The Call, an
inviting theme which reappears at appropriate
intervals to serve as beacon and lure. The
~~i~ ..
large orchestra goes energetically abou t the
mechanics of getting ready, increases tension
as the countdown proceeds, and finally bursts
Bobby Christian: Strings or A Space Age
Audio Fidelity AFSD5959 into full glor y at the blasto!I. The empyreal
strings take over during tligh t, or whenever
Space albums have gone into orbit brietly
the theme recurs, and the space capsule speeds
before, but now the sIgnal is "go" aU the way
smoothly along until the fireball re-entry.
after Colonel John Glenn's historic fiight.
Christian's picture of the world of space is
The musical race for soace supremacy is just
so enjoyable that the return to earth becomes
starting, and record companies can be exan an ticl!max, and the en tire experience conpected to mouut a maximum e!Iort to get
stitute:s a rugged test of equipmeut.
various projects on the launching pad. Bobby
In the . I!dvertisements for the latest Jo
Christian times his first astral shot just right
Basile album, Sidney Frey takes Ping Pong
to coincide with the high point of events lI.t
stereo
task and restates the case for true
Cape Canaveral, firing the sleek, powerful ;."" ~tereo recording. Here is another good example
seven-stage Space Suite. An impressionistic • to prove his poInt, as any answering Pong
accoun t of the full span of a missIle's4'l !fe,
would be a long time coming. Of course, the
the work passes quickly over earthly affairs
"Curtain of Sound" trademark should be
to dwell at length on the mysteries of outer
abimdoned momentarily for the more descripregions. Even before the busy days of prepatiVl! "Universe of Sound." )11'. Frey is alert
as the next one to the newest wrinkle in
stereo spectaculars, however, and snatches
of electronic music are employed to create the
effect of space and motion. GimmIck or not,
designers of fashions in stereo are paying atten tion to electronic composers and using the
results of theIr study whenever possible. If
.st ereo really enters the Space Age in the next
few months, the demand for electronic sounds
Is bound to increase. Besides knowing how to
duplicate any given effect on request, engineeds wlll need to be able to originate a few
on their own.
Chri stian devotes the first side to preparIng the listener by demonstrating the principle of astrophysics on such pop ular tunes as
Midnight Sun, Blue Star, and Out of This
World. The orbi ting strings and electronic
devices are In troduced, and the sound throughout is A-OK.

to

an. astounding
new sound . ..
an incredible
new cartridge
M33

®

An extraordinary achievement in superior re-creation:
RESPONSE: 20 to 20,000 (conservatively) . Singularly clean and smooth. Goes
right through the t~p limits of audibility without a hint of "break-up" prevalent in most other stereo cartridges.
COLORATION: virtually non-existent.
Imparts no false sound to the music. It
is transparent, clear, hum-free (special
Mu-metal shielding rejects electrically
induced hum). Peak-free.
COMPLIANCE: over 20x10- 6 em/dyne!
Tracks as low as 1 gram ... virtually
eliminates record and stylus wear. Separation over 22.5 db. at 1000 cps.
THE STYLUS: Choice of .0005" or
.0007" diamond tips. E xceptionally
rugged. Special plastic grip makes stylus changing easy as plugging in an
electric cord.
PRICES: M33-5 (with .0005" diamond)
or M33-7 (with .0007" diamond).
Tracks at 1 to 3 grams ... $36.50 net.
Model M77 (for
tracking at 4 to 7
grams) only $27.50.

hi f i phono cartridge

Shure Brothers, Inc ., 222 Hartrey Avenue, Evanston , Illinois

Mariano Cordoba: Flamenco Virtuoso
Capitol Stereo SP8574
Carlos Montoya: Malaguena
RCA Victor Stereo LSP2380
Even those lIsteners who stlll belIeve all
flame nco qultarists sound alike should readily
distinguish between the contrasting approaches on these highly IndivIdual programs.
That the musIcians are citizens of this country
residing on opposite coasts is hardly a reason
for the points of difference this time, as both
were born In Spain and studied in Madrid.
Thirty-six-year-old Mariano Cordoba plays
with youthful spirit and fire, but romantic
thoughts seem foremost on his mind. He wears
his heart on his sleeve and never misses a
chance to end a phrase on a tender note.
Both he and hIs ,vIfe, dancer Carmen Ruiz,
toured for years with the An ton io and Rosario
Company. They now live in the North Beach
district of Sau Francisco, where they entertain at their own restaurant, EI Patio
Andaluz. While dancer's shouts and footstomping are barred, lively castanets occasionall y move abon t to provide colorful stereo
action, and the unbilled accompanist may well
be the quitarist's wife. In addition to typical
fiamenca repertory, Cordoba visits Mexico to
restyle Agustin Lara' s (h'anada, and transform into a Bulerias the traditional melody
Cielito Lindo. The lIner notes admit two
quitars are sometimes used, but the fine engineering successfully conceals the fact.
Carlos Montoya appears in a setting he
feels is perfect for recording-in an Informal
concert before an invited audience in the ballroom studio at Webster Hall-and the results
amply confirm his sentiments. WhIle the master qui tarist can speak for himself, a word
should be said for the hall and the way its
acoustIcs improve with the influx of a large
body of humans. The atmosphere becomes
warm and intimate, as in a small cafe, and
engineer Lewis Layton reserves a choice ringside table for audIophiles . If RCA Victor
wants the hall to sound as well again, more
in vitations should be malied out. ~'he electricity flowi n g between artist and audience
can be all but heard, and Montoya erupts
in to the most volcanic and impassi oned performance. The guests get ou t of hand every
so often, bu t the qultarists's own foottaps
are more excitin g than a troupe of dancers
when h e change~ the beat during the tricky
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rhythms of Jerez. Also inclu ded a r e the tragic
Lamento De T,·iana, and E r nesto Lecouna's
companion to t he title piece, Llndalucia. Montoya's wife, the dancer T ri anl ta, supplies the
liner notes.

Ju ca Mestre: Carnaval do Brasil
Audio Fidelity 5tereodisc AF5D5953
J ose Basso: More Argentine Tangos!
Capitol Stereo 5T10303
It would be har d to say which is valued
mor e highly, but both Carnival time and the
tango mean serious buslnesss to South Americans. Prepar ations go on all year in Rio de
Janeiro for the annual holiday., an d everyone
is ready to blow off steam by the time t he
three-day festivities commence. Numerous
bands must be on tap to march In parades,
mingle with the crowds, an d play for dan cIng until after midnight. Endu r a nce an d a
large repertoire are more i mportant than skill
o rprecislon, and the Bar sUerlos of Juca
Mestre typify the hardy, compact gr oups engaged to dispense the rhythms of mar chas,
frevos and sambas. The percusslonsists are
ener getic and tirel ess, with the capacity to
match the mounting enthusiasm of the celebrants. One of the busiest players m ans that
grandfather of the tuba, the ophicleide, and
the horn has enough life left in i t to give
any woofer a workout. Recorded during last
year's fete, the program includes current
hits, as well as favorites from other seasons,
in arrangements by Astor da SUva. To complete the carnival scene In realistic stereo, a
large chorus sings a long and urges the band
to faster tempos and a wilder perfo r mance.
Jose Basso's orchestr a has supplied Bu enos
Aires society with tango r hythms since 1947,
a n d the reasons f or such con tinued popularity
are generously displayed on this import from
the Pampas. The leader began studying plano
at the age of five, served an early apprenticeship playing for dancers, and his touch a t
the keyboard is beyond r epr oach. Tango orchestras able to get by el sewhere might never
last out the night in the Argentin e. The
tempos must be exactly right, mel odies must
sing, and the strings should dig a little
deeper, if t he climate is to remain favorable.
Basso fi ll s t he bill admirably and receives the
best attentions of the engineers In return.
Only in his native country would he feel
free to dedicate a work to a jockey and title
it B,-azo de Oro. Tucked in amongst the new
crop of tangos are La Gurnparsita, and Lldio8
/J1l1chacho8.

Cal Tiader: In A Latin Bag
Verve VSTC261 (4·track U5T tape)
Latin rhythms appear in just about any
con text these days, bu t t h e mere a ddition of
paired bongos and conga drum to bolster a
stereo spectacular or augment a jazz trio is
no guarantee of a compati ble mixture. Cal
Tjader has worked on blen ding jazz and Lat in
styling since he was vibist with George Shearing nearly a decade ago, and by now anything he whips up is certain to go down as
smoothly as hot buttered rum. To give an
extra filli p, two other Shearing ve terans and
Paul Horn, flute and alto sax, are added on
his latest concoction. Armando Peraza, bongos,
and Al McKibbon, bass, join Johnny Rae,
timbales, and conga dr ummer Wilfredo Vicente in extending t h e rhythmic di mensions
for stereo. No wild outbursts or frantic exhibitions are indulged in though , as the percussionists go about their highly complex
business subtly and with a rare understanding of the soloist's needs. The fou r -track tape
is perfectly balanced, and stereo i s used to
satisfy the Inquisitive ear rather than to
create sound sensations.
The program itself is composed of measured
portions of Tjader's Latin originals, jazz
standards and mood pieces. Lonnie Hewitt ,
the group·s regula r pianist, compl ements the
vi bes expertly in bright uni son passages.
Horn's special contribution is Hal! Llnd Half,
a unique vehicle fo r tenor sax In 6/8 and 4/4
time.

Kai Winding: Kai Ole
Verve V5TC 263 (4·track stereo tape)
Many albums designed for stereo motion
dispense with a mono ver sion en ti rely , bu t
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those which feature jazz personalities are
usually put on the market in both ways to
gain the widest circulation possible. Realizing
that quite a few record buyers still believe
stereo to be a luxury where jazz is concerned,
the record companies take no chances on
paSSing up sales. The theory seems sound
and should work to everyone's advantage in
practice, but the current Kai Winding offering is a good example of how sales can be
lost and a reputation damaged through release of a mono version. As the LP was released a month or so ago, the opinions of
some jazz reviewers have already appeared in
print, and they range from studied politeness
on downwards. Although the fact that the
album is supposed to be a sound spectacular
Is mentioned, none gives any indication of
having heard the stereo version. On listening
to the LP, this reviewer soon found his
auditory nerves being dulled by an overabundance of trombones playing with a sameness of tone and style, so the 4-t rack stereo
tape was received with no little skepticism.
SurpriSingly enough, the difference is as great
as day from night.
With adequate space separating the choir
of fou r trombones, the various members take
on a certain amount of individuality and ensemble voiclngs gain appreciably in dept h and
color. As Winding writes t h e trombone parts
to fit his own style, the degree of contrast
brought out by stereo is a great help. BllIy
Byers and Tony Studd, on bass trombone, also
share the solos, and Phil Woods s t eps out to
represent the sax section. The two-man trumpet section of Joe Newman and Clark Terry
is no longer buried. Of course, if Winding
really wanted variety, he could always hire
Vic Dickenson or allot additional solos to
Terry, who shines brightly on l!J!wrey With
The Fringe On Top . Winding's Latin stylings
are clever and quite danceable.

MONO
Barrelhouse Buck: Backcountry BarrelFolkways FG3554
house
St. Louis J immy: Go in' Down Slow
Prestige/B luesville BVLP1028
In the days when recording crews journeyed
from city to city, regular stops were made at
St. Louis to see what the evening sun would
bring out in the way of regional talent. Local
artists were able to record at their front door
until the depression, after which it became
necessary to travel to Chicago or even further
afield. Only a fortunate few coul d afford the
trip, and those who 'stayed at home were almost forgotten by the time the current blues
revival got underway. Both of these performers were active in the city during the
1930's, recording or working alongside such
practitioners as Speckled Red, Walter Davis
and Roosevelt Sykes, but neither holds a
steady job in music today.
Barrelhouse Buck was rediscovered across
the Mississippi , living as plain Thomas McPartland In Alton, Illinois, by Charles O'Brien,
a blues collector who also happens to be a
detective on the St. Louis police force. Buck's
piano style is still primitive and country
flavored, as he decided long ago that urban
intluences could only lead to his sounding like
other players. A steady, rolling left hand
testifies to an early career as drummer In
Charlie Creath's band on Market St., and fast
numbers move with all the rhythmic drive of
an express train. When improvising a slow
blues Buck often attains the classic simplicity
that distinguished Jimmy Yancey, and his impromptu lyrics are equally direct. A salute to
O'Brien is tossed of casually on Lieutenant
Blues, and Buck talks Informally for three
minutes about old times. In fact, the whole
affair benefi ts and sutlers alike from being
set up on the spur of the moment.
Sam Charters recorded Buck at their first
meeting, utilizing a neighborhood piano which
appear s to bear the internal effects of river
mist. PllIows pl aced in front of t he piano only
partially deaden Buck's stomping foot, the
voice frequently wanders off microphone, and
few collector's items sound more venerable.
Buck feels right at home and hardly seems
a type that a good plano would inhibit. Folkways should invest in a studio recording
before another company gets the idea.
James Oden earned the title St. Louis
(Oontlnuell on page 77)

o;;7co®.
CO TINENTAL '400'
4-Track Stereo Tape Recorder
A recording studio in a suitcase -that's
how NORELCO '400' owners describe
this most advanced (and most popular)
self-cont ai n e d stereo t a p e rec o rder.
VERSATILITY: 4-track stereo recording and playback, as well as 4-track
monophonic recording and playback,
a t a ny of its 3 speed s . P R O F E SSIONAL EXTRAS (at no extra cost) : .
mi x in g, monitori ng a nd s o u nd-onsound fa cilities. A UDIO FACILITIES:
completely self-conta ined, including
du al recording and playback preamplifi ers, du a l po wer a mplifie r s, t wo
NORE L CO wide - r a n g e , s tereom atched speakers (one in the detachable lid) and stereo dynamic m icrophone. For compl ete specifications,
• write to NORELCO. In the meantime,
see and hear the Continental '400' at
a ny leadin g Sound or Photo D ealer.

H igh F idelity Products D,v,s,on

NORTH AMERICAN PHILIPS COMPANY, INC.
230 Duffy Avenue, Hicksville, L. I. , N. Y .
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AMPLIFIER

I lie

(from page 25)

2Nl l 46

something under 6 w, so that it is much
easier to prevent overheating than it
would be with a conventional class-A
stage.
The full economy of this class of circuit is probably to be found in its public
address applications. The amplifier
shown in Fig. 6 was designed to provide
loud clear speech with the minimum
possible current consumption and the
lowest possible price and weight. The
stand-by current consumption has been
brought down to 200 rnA from a nominal
12-volt battery, a drain of only 2.4 watts.
The amplifier will, however, deliver
about 8 watts at full drive and with a
battery charged up to 14 volts will give
over 10 watts. The design procedure
turned out to be extremely easy. Allowing for 1 volt in the emitter resistance
and 1 volt in the transformer· and transistor we have about 10 volts swing available and thus for a nominal 10 watts we
should need 2 amps. This fixes the emitter resistance at 0.5 ohms and also settles
that we must use a transistor capable of
handling 4 amps peak. We have a fairly
wide choice of transistors which can do
this and the Clevite SN1146 is actually
capable of a good deal more. It has a
very high gain in the region of a few

"5o

8

3

R
'"

L-________~--------~--------~----+_--~~
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Fig. 6 . 7 .5 w economy ampl ifier.

amps so that the driver need only produce some 10-20 mAo
Since we are after economy the bias of
the first transistor is taken from the
slider of a potentiometer and is adjusted to give the wanted standing current. The rectifier for the floating bias is
also taken to a potentiometer tap and
this is adjusted under full drive conditions to make sure that we get equal limiting at top and bottom. The adjustments
are made on an oscilloscope using a resistive load: 8 watts of steady tone is
really too much noise for the average
laboratory if you leave a speaker connected.
Feedback is taken to the bottom end of

the input transformer and thus provides
a voltage feedback in series with the
voltage developed across the transformer
secondary. This raises the input impedance rather than lowering it. The circuit
shown in Fig. 5 takes the feedback directly to the base, so that the currents
add. However the result is that the feedback depends on the generator impedance and we did not have too much control over this. The amount of feedback
can be adjusted to provide the required
gain but if the amplifier is to be fully
loaded with 1 milliwatt in there will be
about 12 db of feedback.
The composite signal treatment is particularly helpful when, as in the circuit

AKG
DELIVERS THE QUALITY of t he Original Performance
REVEALS THE MUSIC in all its subtleties of tone and dynamics

SETS A NEW STANDARD

D 19 B

K 50

C 12

C 60

C 24

OF QUALITY AT A PRICE
D 19 B Dyn am i c Card ioi d , li ke all AKG
Directional mikes - cardioi d deep into
the bass, where yo u need it m ost!

K 50 H ea d p ho nes - li ft the curtain on
r e-cr eated music for crystal-clear fullr an ge stereo an d mono sou n d.

Con dense r Mi cro p hones C 12 , C 28 , C 60 , C 2 4"as if a window has been fresh l y clea n ed" is the
way one p rofessio n a l recordist describes t hem.

AKG (Vienna) delivers the greatest value in mikes and phones for amateur, semi -pro , and profess ional standards. Hear them yourself for " earwitness proof". For catalog and dealer's name : In Canada write Eberdt Co.,
Montreal , or McCurdy Radio, Toronto. In the USA, Electron ic Applications, Inc., Wilton , Conn .; (203) PO 2-5537 ;
TWX WILT 456.
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of Fig. 6, the output emitter resistance
is not decoupled. Here is a point at
which we can actually observe the composite signal and check that it is properly matched up. It is desirable that the
oscilloscope used should go down to zero
frequency, since we must not lose any of
the syllabic signal. There would not be
much sense in trying to balance up the
two components after a high-pass capacitor r You will not expect to get the full
matching indicated in (B) of Fig. 4 because transients may catch the bias capacitor uncharged, whereas the end of
the signal will be followed by the ordinary exponential decay. Another way of
putting this is that you really have not
got two quite independent frequency
bands, one for speech and one for syllables and anyway, even if you had, the
very simple separate network you are in
effect using would not be able to sort
them out.
In Fig. 6 you will note there is a good
big capacitor across the supply. You need
this in almost every transistor power
amplifier because with the very low collector load impedances which you must
use the battery leads and even the supply
itself may constitute a serious part of
the load. For this particular case let us
settle for 160 cps so that 2:rc.160 =1000.
Then the 1000 'Ilf capacitor represents a
I-ohm source impedance and is undoubtedly rather meagre when you remember
that the load impedance is only 5 ohms.
This brings up a point which can easily
confuse you. It is much better not to try
to draw a load line on the transistor
characteristics in dealing with the composite signal but to consider only the
steady state full signal and zero signal
conditions. The load line for the syllabic
component is an almost vertical line, because the transformer inductance is
smail, whereas we have the usual idea of
the load line for the speech signal. At the
collector of the output transistor you
will see a waveform not too different
from that of F ig. 2 rather than the one
shown in (B) of Fig. 4. The latter current is there, all right, and can be
watched at the emitter, but the transformer is doing its filtering job when
you look at the volts.
When I first considered using this
amplifier I rather expected that it would
turn out one of those ingenious ideas
which don't seem to come off in practice.
It was a long shot, but time was rather
tight and I needed a lot of noise for not
much battery consumption. This circuit
was tried while we waited for transformers for an old faithful class-B system. I suppose those transformers turned
up some time but this amplifier was
built and away long before we saw them.
The mere fact that one can just trade
economy against quality for any particular job made it a real general purpose
amplifier . I hope you find the same. 1£
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An Outstanding New Mullard Tube Line Ide~l for
The Full Range of Electronic Equipment ...
Guaranteed Performance ... Tube-To-Tube Uniformity

N ow almost every popular receiving and entertainment type tube is
available in a selected laboratory-tested Mullard series that is
guaranteed for 10,OOOhours of effective performance within two years
from the date of purchase.
Each tube in the Mullard Master 10M Series meets tightened, more
stringent requirements. Each has been selected and individually
laboratory-tested to assure long life and highest quality performance
plus extreme tube-to-tube uniformity and section-to-section
uniformity. Gold-protected pins point up each tube's high quality ...
prevent confusion with ordinary types. Each 10M tube is individually
cushioned in plastic foam for protection during handling and shipping.
To insure the performance for which your
equipment was designed and satisfy the
constant and growing need for technicallyadvanced and reliable tubes, use Mullard Master
10M Series tubes. Now available from your ,
Mullard 10M distributor or write us direct for
descriptive literature.
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SPEED CONTROL
(from pag e 22 )

dynamic plate resistance of a beam tetrode gives the output constant-current
characteristics, and the additional power
available can supply the reactive power
required in most cases. The distortion
produced by the effects of the reactive
load is not as serious here as in an audio
amplifier.

A complete circuit of a design using
the approach outlined above is shown in
F i g. 4 The basic oscillator is the same as
described before, except that only about
180 deg. of the ganged potentiometer is
used. Here, the output is developed at
the cathode of a second cathode f ollower.
This isolates the bridge feedback drive
voltage from the loading effects of the
phasing circuits. To obtain the correct
biasing relationship for the two phase
inverters, the phasing circuit must be returned to a decoupled positive voltage.
Capacitor coupling from the cathode-

AUDIBLY SUPERIOR ..
• .. TRANSIENT RESPONSE - Unique low inertial single metal
diaphragm system results in superior transient response and
crystal clear definition at highest levels. Especially obvious when
recording cymbals, trumpets or piano.

• . . FREQUENCY RESPONSE - AT LAST, a condenser microphone
WITHOUT high frequency peaks. Piano and voice are reproduced
without shrillness.

• .. LACK OF DISTORTION - Significantly lower distortion, never
exceeding 0.3% at sound pressure levels to 115dB above 0.0002
microbar. Impossible to overload conden ser capsule.

• •. FRONT·TO·BACK RATIO - Highest wideband rejection over
the important midrange; at least 26dB. Since directional patterns
are varied acoustically rather than electrically, frequency and
sensitivity characteristics are not disturbed.

UNEQUALLED PERFORMANCE
The unique feature that makes
Schoeps microphones superior to
all others is its pat ented mul t iple-pattern. metal , single-diaphragm
cons truc tion.
Pattern
switch ing is achieved by alterin g
the acoustic chambers beh ind the
diaph ragm. T his syst em guaran tees a smoother high frequency
response and a higher f ron t -toback di scrimination in the card ioid
pattern.

GREATEST VERSATIlITY
Schoeps microphones are available in two series. The CM 60
series uses a standard 6AU6
plug-in tube. The smal ler M221B
series (illustrated) features a
number of interchangeable condenser capsules. A full range of
accessories, including a unique
MS stereo adapter, makes
Schoeps the most versatile
microphone in the world.

"42218

Schoeps is the only condenser microphone approved for use by
the entire French radio and television broadcasting system.
Actual Size

COMPARE THE SCHOEPS
You are cordially invited to try the Schoeps microphone on location
or in your own studio. We are confident that you will find the
Schoeps system vastly superior to any condenser microphone.
Write or phone for a demonstration. literature is available on
request.

INTERNATIONAL ELECTROACOUSTICS INCORPORATED
333 SIXTH AVENUE

NEW YORK 14, N. Y.

212 WA 9·8364
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follower driver and a return to this bias
voltage at the input of the phasing network retains the proper d.c. operating
point for both phase inverters without
loading the phasing network outputs.
The two power amplifiers are identical
(since both phases are often the same) .
The only modification here is the use of
separate unbypassed cathode resistors to
enhance the constant-current properties
of the beam tetrodes still further. The
output transformers used should be
identical, as is the rest of the power amplifier, to keep the relative phase shift of
the two-phase currents equal to the 90deg. difference at the phasing network
outputs. Power transformers can serve
quite well here, provided that they are
not used above Y4-% of their 60-cps voltampere rating. An efficient power transformer's core is usually slightly saturated
under rated load at 60 cps, so that operation at, say, 30 cps requires about twice
as much core material for the same load.
Push-pull plate-to-line transformers having a conservatively high wattage rating
and the proper turns ratios may be used.
Motor characteristics vary somewhat, so
that some trial-and error may be necessary to find the optimum output stage.
The power supply uses a conventional
full-wave capacitor-input filter. Even
though the plate supply for the output
stage is obtained from the rectifier cathode, the 120-cps ripple here does not aff ect the continuously high-level output.
Two pilot lamps indicate the relative
amount of plate current drawn by the
two output stages, and also serve as fuses
to protect against a shorted output
or tube shorts. A conventional fuse in
the power transformer primary protects
the power supply and filament circuits.
Separate decoupling of the oscillator
plate supply keeps the oscillator isolated
from the rest of the circuit.
One physical arrangement possible is
the separation of the oscillator and phasing network from the power amplifiers
and power supply at the phase inverter
grids. Then the "control" unit could be
built compactly into a case or rack p anel,
or even into the turntable or tape deck
mounting base. A multiple-conductor
cable could connect the larger power amplifier and power supply chassis, located
near other power amplifiers and better
ventilation, to the oscillator chassis and
nearby motor. Plate and filament voltages would be brought from the p ower
supply to the oscillator, and the two pilot
lamps could be located at the oscillator
unit in the plate supply line.
The design approach described was
used in the t wo units shown and can
serve as a basis for adaptation to specific
needs. The procedure followed in this
article is based p artly on compromise
and p artly on experimental vertification,
which results in a practical method of
IE
speed control.
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TAPE GUIDE
(from page 45)

has much to do, to undertake the additional
functions of supplying a tape recorder with
audio signal and bias current in the form
required for recording.
Assuming that you have a conventional
tape recorder with the necessary record
and playback facilities, one suggestion I
can offer concerning the preamp you purchase is that it have a tape-monitor switch,
which is useful if your tape machine has
separate record and playback heads, permitting simultaneous record and playback.
The switch enables you to listen either to
the incoming signal (say from the tuner)
or the playback signal from the t ape recorder, thereby making possible immediate
comparison between the original signal
and the signal copied onto the tape.
Of course, any preamp enables you to
listen to tape playback. But the tapemonitor switch has two advantages: 1. You
can continue recording (as from a tuner)
while listening to tape playback. 2. The
switch prevents a feedback loop and consequent howling or other racket as the result of a signal going from the tape
recorder output into the preamplifier,
thence into the tape recorder input, and
from there to the tape r ecorder output
again. The possibility of a feedback loop
exists even though the tape recorder does
not have separate record and playback
heads, because in some tape machines the
out put jack is connect ed both in recording
and playback to a common stage of audio
amplification.
Another suggestion is that the preamp
you purchase should have a low-impedance
output jack for feeding a signal to the
tape recorder. This is a matter of circuit
design. An output impedance of 10,000
ohms or less should be satisfactory for
all but extremely long cable runs between
the preamp and the tape recorder. I n some
preamps the tape output jack is of relatively high impedance, so that a cable run
of more than two or three feet may lead
to treble losses.
There is no immediate relationship between your tape recording requirements
and the power amplifier that you select.
The latter should be chosen, in the usual
way, on the basis of its power capability,
frequency response, distortion, signal-tonoise ratio, stability, damping factor, cost
and listenability.
'
The question of recording directly. from
a multiplex tuner has been taken care of.
You have to go through a tape record
amplifier. While on the subject of recording
from this source, let's spend a moment on
the subject of the 38,000-cps sub carrier
frequency generated by the multiplex
tuner. This frequency may get into the
tape recorder, where there is a good chance
that it will beat with the bias-current frequency, resulting in audible beat notes.
'l'herefore the 38,OOO-cps frequency must be
filtered out. You must be certain that either
the t uner or the tape recorder contains
provision for filtering out the subcarrier.
That " Low· Frequency Sound" Agai n!
The second question in the January 1962
Tape Guide dealt with a "strange low-frequency sound" produced by a tape recorder

the Weathers Moderne Trio
. .. a complete, three
chann el stereo speaker
system which gives full
stereophonic reproduction
in every part of any size
room. It consists of two
f ull ran ge speakers and a
unique Hideaway
non -directional speaker
th at is completely concealed
f rom vi ew. You can place
it anywhere - and still
be sure of superb
performance. The Moderne
Trio is the smallest and
most efficient stereo
speaker system yet devised.
It fits any size room and
blends with any decor.
It produces to perfection
all stereophon ic recordings
and add s greater depth
to monaural discs.

A super/ative
instrument with the
finest performance
per cubic inch of any
speaker yet devised.

One without the other is
excellent . .. BUT . ..
Combine t he speakers
and the Professional
Pickup System and the
results are far beyond
all you've ever
hoped for.

we
guarantee
I"tl.

the finest performance
per unit of cost
in stereo cartridges.

66 E. GLOUCESTER PIKE
BAR RI NGTON, N. J.
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page 30)

ratio should also take into account the
slope of the quieting characteristic. The
steeper the slope the more quickly the
tuner attains maximum quieting and the
more opportunity one has of enjoying
quiet reception of weak r.f. signals. FigU1'e 5 compares the quieting characteristics of two tuners. Tuner .A can claim
greater sensitivity because it attains 20
db quieting at 3 !-LV input, compared with
6 !-LV for Tuner B . But Tuner B may provide better listening on weak stations because it reaches near-maximum quieting
at 20 !-LV while Tuner .A does not attain
near-maximum quieting until 60 f.J.V.
The foregoing discussion has indicated
that typical FM: tuners have effective
values of 60 to 65 db . On the other hand,
the sign al p ut out by the broadcaster
seldom is better than 55 db. This does
n ot mean that a signal-to-noise ratio
better than 65 db is wasted on an FM
tuner. For one thing, an occasional FM
program, particularly a live broadcast,
comes through with better than 55 db.
For another, it may be expected that the
quality of FM: broadcasts will steadily,
if slowly, improve, particularly as the

result of FM: stations having to introduce much better transmission equipment in or der to cope with the exacting
technical requirements of multiplex.
Tape Recorder

A tape recorder that can achieve a
signal-to-noise ratio of 55 db or more,
based on a maximum recording level
producing 3 per cent harmonic distortion at 400 cps may be rated excellent
in view of the present state of the art.
Relatively few tape recorders achieve
such performance. Quite a number do
not exceed 50 db, and some fall below
45 db. Those that attain 55 db are
usually the ones with separate r ecord
and playback heads, so that the playback head can be designed for maximum signal output (high-inductance
head), without having to make the compromises r equired when a head has to
serve for recording as well as playback (low inductance is preferable for
recording) .
Depending on how the specification
reads, the rated value may not be the
same as the effective value. A number
of the less expensive machines are rated
on the basis of a recording level that
produces 5 per cent harmonic distortion (at 400 cps), whieh is very close to
tape saturation and produces too much
1M: distortion for high fidelity purposes.

Such a machine should be de-rated
about 6 db to put its ratings on the basis
of a 3 per cent harmonic distortion
level. Thus if a tape recorder is rated
at 54 db on the basis of 5 per cent distortion, its effective value, presuming
the desire to make reasonably clean recordings, is only 48 db .
When a tape recorder has a VU
meter, sometimes the rating is stated as
a given number of db below 0 VU. Then
we must know what recording level is
represented by 0 VU. In some high
quality machines, 0 VU represents a recording level that produces only 1 per
cent harmonic distortion at 400 cps.
This provides a margin of approximately
6 db to allow for the mechanical lag of
the pointer on transients; that is, when
the meter reads 0 VU on a transient, the
actual level may be several db above
o VU. If su ch a machine's signal-tonoise ratio happens to be rated on the
basis of 0 VU, the effective val ue is 6
db greater than the rated value, because there is about 6 db difference between the recording levels that produce
1 and 3 per cent distortion.
If 0 VU corresponds to 3 p er cent
distortion, the effective value is the same
as the rated value. If 0 VU corresponds
to 5 per cent distortion, we should subtract 6 db from the rated signal-to-noise
ration.
1£

This tiny handful is E- V's answer to studio requests for a
truly miniaturized dynamic mierophone . The Model 649B
is just 2Y." long , weighs but 31 grams , yet has the
remarkably high out put of -61 db! Although just half the
weight a.nd bulk of competitive lavaliers, the 649B response
is smooth, peak-free and full-bodied so that you ,can
mix its output with that of any standard microphone!

~.

No fragile "toy" ; the E- V 649B uses the famous
Acoustalloy <!l diaph ragm and a
sturdy dynamic mechanisl)1 that is
.
"guaranteed unconditionally fo r two
years except for fin ish,
guaranteed fo r life
. , against ~efects in materia ls or workmanship. It is omni-directional , with response
tailored for the slightly "off-mike",location of a lavaller.

YNAMID

LAVA LI ER'

A 649B in your studio will give your performers
more freedom than t hey have ever had .. . ""hile
you get the fine sou Ad and trouble-free
operation t hat' s traditional with all Electro- Voice
microphones. Write for complete
techn ical specifications today !

ELECT RO·VOICE, INC. , Commercial Products Division, Dept. 421 A, Buchanan, Michigan
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TRADE SECRETS
(from page 23)

"The first thing to be made sure of
is that the employee shall not fraudulently abuse the trust reposed in him.
It is the usual incident of confidential
relations. If there is any disadvantage
in the fact that he knew the employer's
secrets he must take the burden with
the good."
To this quotation the court added,
"While the inventor of any produ ct of
the mind may forfeit his ownership
thereof when it becomes known to the
public, yet such forfeiture does not deprive the other of his right to make
contracts with reference to his product.
Neither does this yield his right to have
such contracts protected by the courts
where a confidential relationship has
been created on the basis of the inventor's secret."3
Owner of a secret formula for the
manufacture of iron pentacarbonyl, or
carbonyl, a yellowish liquid with its
chief commercial value an intermediate
product in the manufacture of powdered
iron, an element used in the production
of radio cores and radar, sued a competitive user for damages.
License was given by the owner of
this process with a condition that the
information be held by the licensee in
secret. Subsequently employees of the
licensee disclosed this discovery to another manufacturer against whom this
suit was brought.
In awarding a judgment adverse to
the owner of the formula on the ground
that the process was no longer a secret
when it was employed by this competitor the federal court said of this major
feature in the protection of trade secret
information,
"It should be remembered at the outset that the property in a secret process
is. the power and right to make use of
it to the exclusion of the world. However, that property may fail to come
into existence or may be lost, either
through voluntary disclosure by the
OWDer of the alleged process or because
it is lawfully knoWD or used by others
in the trade.
"If the world knows the process then
the property disappears. There can be
no property in a process and no right
of protection if knowledge of it is common to the world."4
When a year and a half later the appeal from this judgment came for review before the U. S. Court of Appeals
it was said in sustaining the judgment
Hollywood Motion Picture Equipmeut
Co. v. Fmer, 105 Pac. 2d 299, Cal., Sept. 3,
1940
4 Ferroline Corp. v. General Aniline &
Film Corp., 107 F. S. 326, Ill., June 13,
1952
3
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of the lower court in its holding that
there can be no property or trade secret
in knowledge that is general to the
world,
"One who invents or discovers and
keeps secret a process of manufacture
has a property therein which this court
will protect against one who in violation of contract or breach of confidence
undertakes to apply it to his own use
or to disclose it to a third person.
"It appears then that the essential
elements of a claim of this nature
against a third person are:

"1. Existence of a trade secret.

"2. A substantial element of trade
secrecy preserved,
"3. Disclosure to someone under an
express or implied obligation to preserve
secrecy,
"4. Disclosure by that person in
breach of confidence,
"5. To a third party who acquires the
information with knowledge of the
claimant's rights therein and,
"6. Use by the third party to the
detriment of the owner of the trade
secret."5
1£
5 Ferroline Corp. v. General Aniline &
Film Corp., 207 Fed. 2d 912, Ill., Oct. 21,
1953

r. Play "re~or~s
·'O" ""'",<lV perfonnance even if they are

warped. Hear the entire audible range
withopt distortion. How? With thtse
-technically superior fea tures available
·only in Audio Dynamics components:
First, ·th e ADC-l and A'OC-2 cartridges
that give you:
Lowest stylus mass: ,\ mere half-milli-

gram. eliminates high frequency distortion and helps to provide excellent channel separation,
.
Unusually high compliance: at least 20
x 10-Q ems/dyne, delivers clean, tight bass.
Both of these qualities result i1'1 :
Lowest tracking force: less than 1 gram!,

renders record wear and distortion negli.gible.
Next, The P'ritchaTd Tone Arm:
Very low inertia with.' perfect balance:

. . gives highly stable tracking at low stylus
pressure.
.. Only 1314" rear o.verhang : makes instal•. ',lahon easy in the tightest cabinet space.
r The side thrust compensator: first of its
kind in an American model, helps to mainI fam even glOove wall pressure.

I..

~

_ ~_~_

.... _ _ _ _ _ _ _ _ _

~----..._~

Single

mdt~tings:

Searing

mize lateral-vertical 'frictioll'.
An accurately machined and treated
walnut"tone arm: suppresses extraneous

i·esonances.

'

New t.ype wire guide: Tone arm Wire

can no longer exert drag on the moving
system. It moves as a unit on its own axis!
Plug-in head: easily accommodates all
quality cartridges.
And now the Pritchard Pickup ·System.

By combining the ADC-l cartridge and
the Pritchard tone arm, a remarkable system is produced. This s),stem tracks at
% gram! Surely with these exclusives, it
is worth your while to hear superb Audio
Dynamics components at your dealers'
today !
Pritchard Pi ckup System Model ADC·85
Pritchard Tone Arm Model ADC-40
Plug in Ca rt rid ge Shell Model ADC·S40
ADC·l Ste reo Cartridge
ADC·2 Ste reo Cartridge

~85.00

39.50
6.95
49.50
37.50

For mo~e information on Audio DynamiCS
components, write:

AUDIO DYNAMICS CORPORATION
1~77 Cody Avenue
RIdgewood 27, New York
"N'_~""'4_

.. N

.___ .1».

___

AUDIO DYNAMICS
M"_'_'_~'''

__ '_'___''' _ _ _ _ '_
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NEW PRODUCTS
• Laboratory VTVM. Ballantine Laboratories has introduced a new VTVM, the
Model 300H, ca pab l e of measuring voltages
as l ow a s 30 ~l V a nd as high as 30 v over a
frequency b a nd of 10 cps to 1Mc. The
scale is logarithmi cally expanded and
calibrated o\"er its e ntire 5-in . length. Accuracy i s 2 p er cent to 700,000 cps and 3
per cent up t o 1 Mc a t any point on the
scale. Unusu a lly high feedback is used to
ensure a life in excess of 5000 hours within

ators a ssure horizontal dispersion of the
high frequencies while the main con es reproduce mid-range a nd base freq u encies
only and are therefore a.b le to be large
without sacrificing dispersion. For critical
dispersion control University Uniline series
offers exclu sive "Acoustic T a pering." The
vertical pattern of conventional sound columns tends to become too narrow at high
frequencies. University's method prevents
excessive high-frequency beaming by using speakers whose response rolls off at
high frequencies at the ends of the sound
column. Installation of this series is quick

front panel thus a ll owing the inputs to be
used without rearranging input connections. The o utput of the DPR-7 is a cathode fo ll ower so tha t it may be remotely

located in relation to the power amplitler.
Also, sufficient output is provided to drive
several amplifiers. Price of the DPR-7 is
$75. Harman-Kardon, Inc., Plainview, L.I.,
~~

D~

• Porta.ble Tape Recorder. Featuring a
built-in AM radio and complete trans istorization, the new Concertone Model 400
"Cosmopolitan" operates from four 1.5
volt flashlight batteries or external a.c.
'I'he Cosmopolitan operates at tape speeds
of 1 % and 3 %, ips and accepts 5-in. reels.

specifications. It is available in a 19-1n.
rack version. Pri ce is $230.00. Ballantine
Laboratories, Inc., Boonton, N .J.
D -l
• I'M-Stereo Tuner. Boasting a flat f,·cquency response up to 75,000 cps, the new
Bogen Model TP50 FM-stereo tuner features a modera te price. Created specIfically for FM-stereo reception, the TP50
has a brushed gold front panel, functional
control placem ent, a "simple scanner" dial,
"Accutune" for in crea sed precision in tuning, and dyna mic a.f.c. A utomatic gain
control maintains audio level within 0.5
db with sign a ls r a nging from 10-10,000 "v.

A feature of the multiplex circuit is the
built-ill low-pa ss filter to avoid whistles
during t a p e recording. Bogen-Presto Division of the Siegler Corp., Paramus, N.J.
D-2

• P. A. Sound Columns. Offering the highest power-ha ndling capacity in the columnar loudspeaker field and the widest frequency range, the new University UniUne
sound columns provide effective control of
sound di stribution to reduce feedback and
reverberati on . The Uniline Models UCS-6
and CS-4 overc ome power handling limitations of conventional sound columns by
the use of efficient dual element speakers
similar to types used in high fidelity
sound reproduction. Small subsidiary radi-

------------

-......
..-------._

f~~~~;

and convenient with the hardware supplied. A simple arrangement is provided
which permits fiexibility of orientation so
that the column may be tilted and r otated
to direct the sound where it is needed.
The Model UCS-6 Is intended to reproduce
music and speech and is a 60" column
with a frequency range of 35 to 17,000 cps
and a power handling capacity of 150
watts ipm. The Model SC-4 is also Intended to reproduce music and speech and
is a 40" column with a frequency range
from 45 to 17,000 cps and has a power
handling capacity of 80 watts ipm. The
price of the Model UCS-6 is $179.95 and
the price of the Model CS-4 is $129.95. University Loudspealters, Inc., White Plains,
N.Y.
D-3
• PubUc Address Mixer-Preamp. The latest addition to the Commander series of
public address equipment by HarmanKardon is the DPR-7 combination mlxerpreamplifier. Although popularly priced,
the DPR-7 has a self-contained power
s upply which provides d.c. on all tube tllamenls to achieve extremely low hum
levels. Frequency response and sensitivity
are relatively high for this category. Seven
inputs a r e provided: five low-level and two
high-level. Channel 1 accepts either microphone or magnetic cartridge; Channels 2
an d 3 each accept high-level microphone,
or tuner, or tape, or crystal or ceramic
phono cartridges; Channel 4 Is another
microphone channel which may be converted to a master volume control for all
channels by means of a front panel switch.
All Inputs can be controlled from the

66

The unit weighs under ten pounds, including the leather carrying case, and incorporates a dual-purpose meter to monitor
a udio level and show battery condition.
Acce ssories include a microphone with
built-in stop-start switch and earphones.
An optional foot switch is also available.
Battery life is rated at 15 hours of continuous use a nd the recording time available at the 1 % ips speed is 3 hours. Frequency range at this speed is 150-3500
cps; the frequency range at 3%, ips is 1507000 cps. American Concertone, Inc., Culver City, Calif.
D-S
• AM-I'M-Stereo Tune·r. Providing AM,
FM, and FM-stereo reception, the new
Heath Model AJ-41 features an FM-stereo
indicator light and individual tuning meters for AM and FM. An FM squelch cir-

cuit is incorporated to eliminate noise between stations while tuning a cross the
band. A cathode-follower output provides
low line impedance to minimize hum and
high-fre que n cy los s es in th e interconnec ting audio ca bles. A multiplex phase control permits tine tuning for maximum
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separation. Other features include: h eavy
die-cast flywheels; large s lide r u le t u ning
dial with refracted illumination t o reduce
glare; a .f.c. to eliminate drift on FM r eception; and a switch to provide n ormal or
maximum AM fidelity. The AJ- 41 has modern styling which fe a tures a luggage tan,
vinyl- clad, steel cabinet a nd polished anodized trim. Price of the Heath A J-41 kit is
$119.95 while the assemb le d (AJW-4 1)
price is $189.95. H eath Co., B enton H arbor,
Mich.
D-6

Capacitor T est er will check capacitors in
a circuit even when shunt resistances are
comparatively low. It measures capacity
from 0.1 ILf to 50 I'of in or out of the circuit
and the accuracy is within 10 per cent at
any point on the dial. The Model 955 also

die lectr ic strength mica availa ble. Vulcan
E lectric Company, Danvers, Mass.
D-7
• Concealed Multipleat Adapter. Designed
for those who desire to conceal the multiplex adapter, the Fisher Model MPX-200
universal adapter is a self-powered unit
which can be p laced up to three feet from
the t uner or receiver. The MPX-200 has
two controls to ens ure identical output
levels from both channe ls. A selector

• Soldering Irons. An industrial soldering

pencil, weighing on ly t hree (3) o u nces,
and a n ew line of high-speed soldering
irons are n ow avail a b le from the VUICa11

Company. The V ul can "Dart" sold e ring
pencils are especially valuable for repair
or cor rective touch-up of printed-circui t
panels a nd other d e licate soldering jobs.
Heating element s and plug-type tips are
easily replaceable. It is available in either
30- or 40-watt sizes a nd in both straight
and angle models. The V ul can high-speed
soldering irons use tips that develop
higher temperatures than conventional
irons of eq ua l tip s ize. To withstand the
h igher temperatu res, the h eating e lement
used highest q uality nichrome r esistance
wire an d is insula ted with the fin est hig h

switch mal{es it possible to r ecord stereo
programs monophonically. A special control is provided to match the MPX-200 to
the tuner with which it is used to in sure
maximum stereo sepa rati on. This control
is set when the ada pter is installe d and
need not be set again. A 15,000 cps l owpass filter is provided at the output of the
a dapter to elim inate whi stles and oth er
interference with tape recorders. Price of
the MPX-200 is $79.50. Fisher R a dio Corp.,
Long Is la nd City, N.Y.
D-8

performs very sensitive checl{s for shortor open-circu ited capacitors. Indications
are seen as sharp, bright, bar patterns on
an eye t ube. The Model 955 will operate on
a.c. line volta ges from 105-1 30 volts at 60
cps with a power consu mption of 8 watts.
A line-adjust control permits a djustment
for maximum sensitivity at the available
line voltage. Price of the kit is $19.95, the
wired price is $39.95. EICO (Electronic Instrument Company, Inc.), Long I sland
City, N .Y.
D-9

• In-Circuit Ca.pa.citor Tester. Utilizing a
Wien Bridge with a unique balancing circu it (patent p ending), the EICO Model 955

S-L-/-D-E
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SWITCHES

250/0
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Now yo u , your
friends and co-workers can save $ 1 .00
on each subscription
to AUDIO. If you
se nd 6 or more subscr iptions for the
U.S. , Possessions and
Canada , they will
cost each subscriber
$ 3 .00 each, 1/4 less
t han the regular one
yea r su bsc ri pt i on
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NEW LITERATURE
• Xit-Builders G uid e. H. H. Scott, manufacturers of high-fide lity components, announces a new full -color kit-builder's guide
for the do-it-yourself fan. This new kit
brochure pictures Scott's complete kit line
of amplifiers and tuners. It lists complete
specifications for each kit as a guide in
choosing the best kit for you r needs. H . H.
Scott, Inc., Maynard, Mass.
D-lO
• N ew RCA Re.c eiving Tube Ma.nual. The
latest edition of the RCA Receiving Tube
Manual (RC -21) is the largest issue to
date conSisting of a record 480 pages. This
new edition has technical data on over 900
receiving tubes, including n u vistor, novar,
and other new tube types . Data are also
included for more than 100 types of black
and white and color picture tubes. The
manual's text material on electron tube
theory, installation, application, and interpretation of tube data has been augmented in coverage in an easy to understand style. A new receiving tube chart
has been added to aid in the selection of
tube types for specific applications. The
popular Circuits section has been expanded
and now includes 26 circu its. This includes: several broadcast receivers; a 144Mc receiver and a 10-meter nuvistor preamplifier for amateur radio applications;
two 2-channel stereo amplifiers; five amplifier circu its, several using novar types;
preamplifier, mixer, and tone control circuits; a code practice oscillator; an intercom set: and an electronic volt-ohm meter.
Copies of the new RCA Receiving Tube
Manu a l , RC-21 , may be obtained from
RCA Tube Distrib u tors or by sending
$1.00 to RCA Commercial Engineering
Electron Tube Division, Harrison, New
Jersey.
D-l'l
• Ent ertainment Center Building' G uide.
The growing popularity of the built-in
entertainment cei1ter as a do-it-yoursel f
proj ect has prompted Allied Radio Corp.
of Chicago to offer a b u ilding guide for
the home handyman or the contractor.
From the standpoint of convenience, decor
and space-saving, the fioor - to-ceiling wall
system of modular units has m u ch to
offer. Not only can design features and
wood finishes be customized but such a
system is excellen t for grou pi ng related
equipment. Details of such an installation
are explained in a new booklet j u st published by Allied Radio. It comes complete
with 20" x 32" b u ilding p la n s and describes
a wa ll project with provisions for a refreshment bar, a drop-l eaf desk, bookshelves, and even a pUll- down movie
screen. Instructions cover the installation
of an amplifier, tuner, tape deck, record
changer, and TV chassis. General information is included on speaker matchin g, remote speakers, ventilation methods, and
many other related topics. Wiring diagrams show how to install speaker systems with individual vol u me controls,
stereo headphones, jacks for plugging in
porta ble speakers and outdoor speakers.
Tips for customizing and an explanation
of multiplexed FM-stereo broadcasting are
also included as well as a q u estion-answer
section on most common m u sic wall prob lems. The guide titled "Built-In Hi-Fi
Music System" (#39K241) is available at
$.10 to cover handling from Allied Radio
Corp., 100 N. Western Avenue, Chicago SO,
Ill.
D-l 2
• S ervice S el ector Catalog. A new 40-page
"Service Selector" catalog describing a
complete line of capacitors, vibrators, rotors, decades, test instruments, and other
standard line components is now available
from Cornell-Dubilier. The new booklet includes selection data such as design features, temperatu re ranges, material construction, application, and price. It is of
special interest to radio-TV service technicians. Cornell-D u bilier E l ectronics Di-
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ATTACK TIME:
50 MICRO-SECONDS

vision, Federal Pacific E lectric Company,
Newark, New Jersey.
D-l3
• Sound-E ffects Ca t alog. The latest catalog of sound effects, Catalog 9-60, prod u ced by MP-TV Serv ices, Inc. lists over
1500 so u nd effects. The significant feat u re of these sound effects is that t hey are
a l most all recorded under the actu al conditions in which the various effects are
created. Sounds of animals, storms,
crowds, planes, trains and so forth are
recorded on the scene by engineers with
experience in radio and movies. A variety
of effects may be obtained from the same
record by varying the speed of the turntab le. Naturally the slower the speed the
lower the pitch of the sound and the reduction in speed also reduces the tempo of
the action itself. MP-TV Services, Inc.,
Hollywood, California.
D-l4
• Audio-Visual. Rental Ca t alog . A new
edition of the Audio-Visual Catalog, "See
· .. Here ... Mr. Businessman," the third
edition, is now availab le for distribution.
The catal og contains film and fi l mstrip
listings with annotations of business-ind u stry oriented materials. A ll film materials are available to schools, colleges,
business, industry and civic groups at
nominal rental charges. A mailin g handling charge of $.20 (no stamps please)
is charged for the catalog. It is availab le
from the Audio-Visual Center, The City
College, Bernard M. Baruch School of
B u siness and Public Administration, 17
Lexington Avenue, New York 10, New
Yorl"
D-lS
• S witch S&leotion Catalog . The Daven
Company has announced the publication
of a new 4S-page catalog on t h e selection
and ordering of its switch line. The catalog is available, without charge, to anyone involved in the selection and ordering
of switches. The opening pages of the
catalog are devoted to a description of the
applications, materials and characteristics
of Daven switches. This is fo llowed by a
section instructing the user of the catalog
on the Daven "shorthand" method of ordering switches of various operating characteristics. Described and i llustrated in
the catalog are standard switches s u ch as
single deck, shorting; singl e deck, nonshorting; multi-deCk, shorting; multiple
deck, non-shorting; as well as special
switches like miniature ceramic switches,
SUb-miniature switches, pre-wired switch
assemblies,
terminal board switches,
solenoid-operated
switches,
adjustable
stop switches, progressive shorting-type
switches, high speed switches, commutator-tYPe
switches,
hermetically-sealed
switches and spring return switches. For
log, write to Mr. E. L. Grayson, The Daven
a free copy of the new Daven Switch cataCompa ny, Livingston, N e w Jersey.
D-l6
• S ound Abso·r pt1o·n BookIe,t . A new 12 page booklet, "GEOCOUSTIC . . . To Hear
and Be Heard in a Room," has been published by the Pittsburgh Corning Cor poration. The publication deals with the effectiveness of GEOCOUSTI C- the cellular
glass acoustical unit which employs the
"patch" technique-in a variety of applications ranging from classrooms to swimming pools. Information is contained
which explains the necessity of soun d
control and the importance of sound absorption and diffusion. Actual job photographs, along with architectu rally designed sketches, are included, emphasizing
the design potential of GEOCOUSTIC.
Also listed is the amount of treatment
needed for average applications. Background data on the material itself, along
with application procedures and specifications, is also incl ude d. Tne publication
may be obtained from the Pittsburgh
Corning Corporation, One Gateway Center, Pittsburgh 22, Pennsylvania., by requesting Booklet GC-5.
D-l7

WITH THE

FAIRCHILD 670
LIMITER
The Fairchild 670 Limiter is used by more record
c.o~panies throughout the world than any other
limiter. More and more the Fairchild 670 is the
standard for qual ity·consc ious radio stations.
Available in single channel or stereo. Write today
for complete details.
Price: $1495.00

FAIRCHILD
RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City I, N. Y.
CIRCLE 69A

KLIPSCH

MODEL [}{]

Unparalleled a mong s m a ll
speakers, the Mod el H is compatible with th e
KLIPSCHORN or any other Klip sch spea ker for
st ereo . Compare it with any sm a ll speaker . . .
at any price. Pric ed at $ 22 1. Other Klipsch
speaker systems up to $2, 112. Write R. L.
Moers, Director of Sales, for free broc h u r e and
name of your nearest Klipsch d eal er .

KLiPSCH and ASSOCIATES, INC.
BOX 96 , HOPE , ARKANSAS

CIRCLE 698
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Announcement • • •

RADIO MAGAZINES, Inc. is pleased to announce the acquisition of Communication Engineering and of the Communication Engineering Book Company, both
formerly of Monterey, Massachusetts, and beginning with the January, 1962, issue
will continue the publication of the

Communication Registries
which have been published continuously since 1944 by Milton B. Sleeper. These
Registries are published as a service to engineers, consultants, company and public
·officials, operators, and equipment manufacturers in the communication fi eld.
Communication Engineering Registries are published quarterly, each one covering
a specific group of services. The information is provided in two sections, as follows :
Part I. Listing by names of licenses showing:
J. Name and address of licensee.
2 . Location of each fi xed transmitter.
3. Number of mobile and portable units authorized.
4. Operating frequencies of fixed, mobile, and portable transmitters,
including relay, operational , and control tra nsmitters.
5. Call letters.
6 . Make of equipment used.
Part II. Listing by operating' frequencies shows:
J . Operating frequency.
2 . Location of transmitters .
3. Service for which operation is authorized.
Additional information on each transmitter and its location can be found by referring to
the listing by names of licensees.

-------------------------------

1962 REGISTRY OF INDUSTRIAL SYSTEMS, PRICE $7.00

Revised annually and issued in January 1962, li sting systems in the following services:
VHF Maritim e
Special Industrial
Power Utility
Forest Products
Petroleum & Gas
Relay Press & Motion Picture

1962 REGISTRY OF TRANSPORTATION SYSTEMS, PRICE $5.00
Re vised annually and issu ed in April 1962, listing systems in the following services:
Railroad
Taxi
Auto Emergency
Highway Trucks
Motor Carrier

1962 REGISTRY OF BUSINESS (:, MISCELLANEOUS SERVICES, PRICE $7.00
Revised annually and issued in Jul y 1962, listing systems in the foll ow ing services:
Business Service
One-Way Signaling (Radio Paging )
Misc. Common Carrier
Manufacturer's Service
Comm on Carrier Mobi le
Tel. Ma intenance
STL fo r Radio Bcstg.

-------------------------------

1962 REGISTRY OF PUBLIC SAFETY SYSTEMS, PRICE $6.00

Revised annually and issued in October 1962. listi ng systems in the fo llow ing services:
Highway Maintenance
Special Em ergency (Relief organi_
Police (State, County, Munlcipall
Fire (County, Municipal)
Forestry Conservat.ion
zations, Doctors, Veterinarians,
Local Government
Ambulances, School Buses)

COMMUNICATION
==========P.O. Box 629, Mineola, N.Y.
ENC/NEERING
My remittance of $ .. , ......... is enclosed for the following Registries :
IMMEDIATE SHIPMENT

o Complete set,
01961
o 1961
01961
01961

1961, $16.00
Industrial, $5.00
Transportation, $4.00
Business" Misc., $5.00
Public Safety, $4.00

AVAILABLE AS ABOVE

o Complete set, 1962, $20.00
o 1962

o

o
o

Industrial, $7.00
1962 Transportation, $5 .00
1962 Business" Misc. , $ 7.00
1962 Public Safety, $6.00

Name
Address . . .. . . .... .. . ... . . .. . . .. . ... . . . . . . . . . . . . .. .. ... ... .. . . ..... . .

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Zone.. . .. ...

State . . . .. . . ...... .
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(f7'om page 63)
in the record mode. The evidence seemed to
point to tlie oscillator circuit. We are in·
debted to reader N . H. Rp,eve, 1411 Wiscon·
sin Avenue, Racine, Wisconsin, for the
following additional thoughts on this prob·
lem: "Ceramic capacitors can be very mi·
crophonic. He has ceramics in his oscillator
circuit. He has mechanical vibratiou
nearby: motor, belts, idlers, and what not.
Could be'"
We shall be happy to have comments
from other r eaders on questiollS that have
been raised in t he T ape Guide.
Recording Bias

Q. I have a **** tape j'ecoTde r that Te·
c07'ds mono and plays back eithe·r ?nono 07'
stm·eo. I checked the playback Te.~ponse
with the Ampex Test tape #5563B and an
a.c. V TVM, and it was excellent, wit/lin 1
db from 50 to 12,000 cps. My trouble is in
the rec07'd section of the tape rec07·de7·. I
?'an a record equalization test accoTding to
the manufacturer's instruction, and this too
was very good, well within 2 db. B'ut when
I ?'an a record-playback test, I got a t7'eble
boost of about 7 db at 10,000 cps j the
boost 7'eached 3 db at 3000 cps. This seems
to point to low bias current. Th e're is a 100·
pf v.ariable capacitor in tile oscillat07' c'ir·
cuit, which according to the ?nanufactu7'e7'
has to be optimized at 500 cps. I have follow ed the ifltstT'!wtions for setting bias, but
continue to get a t7'eble peak of 7 db at
10,000 cps when 7'ec07'ding and playing
back a tape.
I would like to ask the following: (1) Is
there some way of checking the bias cur7'ent on ?ny machine? (2 ) I f so, what should
it be? (3) H ow do I ch.ange the value of
bi as cU7'7'ent? (4 ) I s thm'e any di'rect way
(not by means of recording and playback)
to check the linem'ity of the record head?
(5) Do you th·i nk 'my trouble is in the 7·ec·
ord head rather than in the b·ias cltn ent?
A. In view of the excellent playback reo
sponse and r ecord equalization yo u obtain,
it appears that the treble peak is due to in·
sufficient bias current. Not being in the
service business, I do not have schematics
fo r all tape recorders. However, by chance
I have a schematic for a **** model sub·
stantially similar to your mod el. To adj ust
bias, you would turn the 100·pf variable
capacitor to which you refer; iu my sche·
matic this capacitor is marked "bias adjust." I believe it is necessary to remove
yo ur tape machine from its case in order
to get at this capacitor.
I am not sure what you mean when you
say that tbe variable capacitor has to be
"optimized at 500 cps." Perhaps yo u mean
that the capacitor has to be adjusted until
r ecord·playback response at 500 cps is
maximum. This is a very common technique
for adjusting bias current in a machine
that has separate record and playback
heads, such as yours. However, in SOUle
tape machines the specified frequency is
1000 cps and in still others it is 2000 or
3000 cps.
Since playback r esponse and record
equalization check out o.k., I think you
can safely rely on the t echnique of adjusting bias current to give you the flattest
possible record·playback response through·
out the audio range. In your case this
would mean increasing bias current somewhat, which has the advantage of also reducing distortion.
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To answer your other questions. You can
check bias current directly by disconnecting the ground lead f r om the record head
(at ground), connecting a 100-ohm resistor
betweeu the head and ground, and measuring voltage acr oss the resistor when the
machine is in the record mode; calculate
bias current by dividing voltage by the 100ohm resistance (Ohm's Law); the proper
value of current is best obtained from the
manufacturer. I do not know of any way
of checking the record-head frequency response (assuming this is what you mean
by "linearity") without actually recording
and playing back a tape.

Transm ission Loss
Q. I feed the output of the tape playback head on my t ape deck into an amplifier three feet away. I s there an appreci.able
loss in a 3-foot cab le?
A. Whether your 3-foot cable causes appreciable treble loss depends upon the
impedance of the p layback head and the
capacitance of the cable. Assume the playback head has an inductance of 500 millihenries, which is fairly typical, and that
the cable has a capacit ance of 100 pf,
which is reasonable. If we ignore the input
capacitance of the tape amplifier, treble
loss will not commence until about 22,000
cps. On the other hand, if the head induct-

ance is 1 henry, as may be the case when
separate record and playback heads are
employed (a head designed only for playback has a high impedance in order to increase its signal output, whereas a recordplayback head is at a disadvantage in recording if its impedance is too high), and
if the cable capacitance is 200 pf, which
can easily happen if you are not using lowcapacitance microphone cable, treble loss
could begin as low as about 11,000 cps.
On the other hand, there are special
techniques used by some manufacturersinvolving a double-shielded cable and the
use of feedback- which permit a fair
length of cable without deleterious effect
on treble performance. Through feedback,
the capacitance of the cable is in effect
reduced.

Ta pe Head De mag netizing

Q. In using a demagnetize1' for tape
recorder heads, should the demagnetizer be
moved horizontally or vertically in front
of the heads?
A. Whether demagnetizing heads, tapes,
guides, or any other object, the best course
is to move the demagnetizer in circular
fashion with respect to the object being
demagnetized, at the same time drawing
the demagnetizer slowly away.
IE

LIGHT LISTENING

mark I 8" model
11" H x 9112" 0 x 23" L,
Shipping Wt. 27 Ibs.
Sculptured Front Walnut
Veneer, Oiled Finish $30.00
FOB Factory

(from page 10)
background in bright tunes such as 'Way
Down Yonder in New Orleans and Carolina in
the Morning. The langorous Dixie magic In
Dinah 's voice, unchanged over the decades,
irradiates Moon Countr y, Sunday in Savannah, and Do You Know What It Means to
Miss New Orleans' With this release, Capitol
has perfo rmed a public service on both sides
of the Mason-Dixon line.

Sash a Polinoff: Fastest Balalaika in t he
West
Elektra EKt 212
If the triangular string instrument called

the balalaika does indeed get its name from
the Russian word for "joke" or "babble," then
Sasha Polin off Is a descendant of a long line
of jokesmiths. Elektra is presenting in this release some of the few survivors still active In
the ba lalaika trade now cen tered in restaurants such as the Two Guitars in New Yorl{
City. Polin off, a disciple of the fabled Alexander Dobrohotov, leads an ensemble that In cludes several models of domras, accordion,
and bass balalaika. The domra has the same
number of strings found on the balalaika
(three) but its shape resembles an elongated
mandolin . It was introduced into Russia by
wandering juggler s in the 17th century, some
two hundred years before the more familiar
balalaika. Elektra's engineering has made
good use here of its extensive experience in
the specialized field of folk m u sic. They've
preserved a clean sound during the more roistering tunes without losing the warmth of the
strings when the mood is pensive. If the
balalaika makes a real comeback in the years
ahead, this record can take a more than
modest share of the credit.

Peter Nero: Young and Warm a nd Wonderful
RCA Victor LSP 2484
WiII success subdue young Peter Nero? His
first album (Piano For te LSP-2334) revealed
a fresh and highly imaginative piano style
In an area of popu lar music that could certainly use one. Nero's third release for RCA
Victor finds him settling down to a more
predictable approach in a program that pl aces
its stress on ballads. This latest album may
have been designed to balance the pyr otechnics of his earlier arrangements and Nero may

AUDIO

•

Extended ran ge domestiC speaker, new hiefficiency magnetic circuit. Ideal for med. &
low level monaural or stereo reprodu ction. 1"
voice coil , 8 ohms impedance. Spea ker resp. 45
to 13,000 cps. 3.16 oz. new type magnet. Nominal power rating 10 to 15 watts.

yet return to tile clever quotations from the
classical reper toire tilat sprinkled his first
]<eyboard work on records. It may well be
that imaginative piano arrangements call for
more time and concen tration in their creation
than a constantly touring artist can give them.
At only one pOint In the album does Nero
really tear loose. Thou SweU finds the piano
pacing the Marty Gold orchestra in a headlong tempo that few practitioners of mood
music would attempt these days.

mark n 12" model
14" H x 111(2" 0 X23'Y4" L,
Shipping Wt. 37 Ibs.
Sculptured Front Walnut
Veneer, Oiled Finish $43.20
FOB Factory
12" coaxia l 6.8 oz. Alnico V magnet wi th 1"
voice coi l, heavy I -pc. cone and specially desi gned 3" Alnico V PM twe eter mounted coaxially with built in hi-pass f i lter, capaCi tor
type. Power rating 15 watts; imped. 8 ohms.
Speaker re sp. 40 to 15,000 cps.

l inge r Awh ile with Vic Damone
Ca pitol ST 1646
I wonder why it was decided to assign til e
voice of Vic Damone to one channel of this
stereo release? He appears at far left with
only a small part of the orchestra working
behind him. The section of Jack Marshall's
band completely in his corner is the softly
swinging rhythm section. Some of the strings
can be detected near him but most of til em
are bunched in the right channel. Everything
else-reeds, brass, and so on works In tile
right channel. A setup such as this was
tried on a few records during the early days
of stereo but the idea failed to make much
h eadway. From a listening standpoint, the
efl'ect is not bad once you get used to it. I
suspect tilis bit of unorthodoxy was not
cooked up merely to intrigue us w ith a
novel placemen t of the vocalist. Damone's
Singing style would have to expand several
notches before it could be described as a
belting one. Some singers try to outshout a
band. In his fir st a lbum for Capitol since
joining the label last September, Vic Damone
wisely sticks to a moderate volume in tastef ul swinging ballads associated with his recent nightclub appearances. It's easy to see
why producer Dave Cavanaugh and the console man decided to give Damone a side
mike rather than j uggle the level of the orchestra in these particular arrangements.
This doesn't mean that Damone's is a problem voice. Given a bland string background,
he could easily wor]{ at the center of the
orchestra. The studio acoustics to fill out
some mighty indestructible tunes- Deep
Ni.ght, Cole Porter's In the Still of the Night,
and the Irving Berlin favorites Change Pa1·tners, Soft Lights and Sweet Music, and Let's
Face the MusiC and Dance.

Cabinart Cabinets are made of extremely dense
pressed wood, unfin ished. Walnut mod~ls ~re
~enu i ne hardwood veneers WIth superlatIve fInIsh. Extra heavy 'Y4" thick construction, solidly
glued, aChieyes maximum . speaker. respon~e .
Unique prinCIple of acoustIc reslsltve loadIng
effectively improves low end response f or balanced full fidelity reproduction. Each system
t uned, double ducted, acoustically insulated.
"Astonishing!" says E. T. Canby in Audio, Nov.
'61. Send for FREE re·print arti cle on Cabinart
speaker systems .
AVAILABLE AT YOUR DEALER OR ORDER DI RECT
FOR IMMEDIATE DELIVERY
CABINART GUARANTEES
You must be sati sfied for 10 f ull days
or your money back.
ONE FULL YEAR WARRANTY
Written regi stration card and warranty
included.

CABINART ACOUSTICAL DEV. CORP.
39 Geyer St., Haledon, N. J .

Please s hip the followi nl to be used in my home for 10
full days. r understa nd unit (s) m ay be re turne d and
my money refunded w ithin t hat time unl ess fully
$atisfied.
.... _ .. M . rk X Unfi nis hed $18 .00 eac h
uow • • M ark n:: Unf i nish ed $27 .00 each
•• .•••• M ark::r Oiled W a lnut $30 .0 0 e ach
•.•.•••.Mar k II. Oil ed Walnu t $ 4 3 .2 0 each
(Please m ake check or money order payab le to
cabi nart Acoustica l.)
Nome ______________________________

Address _ _ _ _ _ _ _ _ _ _ _ _ _ __
~

.,
I
I

I
__
__ _ ______ _ ____ _ __
_~ ___
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Only General Electric gives you this:

New Orthonetic
Stereo Cartridge

HAROLD LAWRENCE

The Crisis in the American Orchestral World
once described
conducting as a form of warfare in
which the enemy was the orchestral
player, and victory the latter's unconditional surrender. Conductors today generally disapprove of such a stern view of
their profession, preferring to define the
orchestral performance as a process of
"artistic collaboration" between players
and conductor. Sometimes, however,
players resist more than they collaborate. At su ch moments, the conductor
may be inclined toward the above military approach.

A

CELEBRATED lI1AESTRO

Attack on Strings

•

Purest musical response, "
even beyond 20,000 cycles!
Breakthrough in musical reproduction!
General Electric's new VR-IOOO ORTHONETIC Cartridge gives precise, undistorted
reproduction of every note on your highfidelity records-even at frequencies above
t he normal range of human hearing!
Even the most subtle overtones
come through . ..
Ordinary cartridges shave off the higher
harmonic frequencies that give orchestral
instruments t heir characteristic color.
Thanks t o a revolutionary new suspension and damping system, the VR-IOOO
ORTHONETIC Cartridge fully reproduces
these harmonic frequencies, with barely
measurable loss or distortion.
This means that every instrument has
its true coloration; even the most sensitive ear can listen without the fatigue
caused by musical distortion.
Tracks at pressures as low as one
gram-prolongs record life, " .
The low-moving mass of the ORTHONETIC
assures highest fidelity even on the fastest passages, minimizes record wear.
Provides up to 30 decibels per channel
stereo separation. Ask your General
Electric cartridge dealer for full specifications or write VR-IOOO, General Electric
Co., Audio Products Dept., Decatur, Ill.
7+ogress Is Ollr Mosf Importanf PrOtillef

GENERAL. ELEC'TRIC

Hector Berlioz a century ago was outspoken in his criticism of orchestral
players. Although no section was spared
his pointed observations, the strings
came in for his bitterest attacks. Violinists with a large quantity of rest bars,
he reported, would not bother to count
the passing measures, relying instead on
their colleagues to give them the signal.
"As a result, hardly half the section reenters at the right time, while the others
are still holding their instruments under
their arms, gazing into space. The attack
is thereby weakened, if not entirely
ruined." When the score called for a
tremolo, string players would r eplace it
with a "dull repetition of the note, half
and even three-quarters as slow as that
which would have produced the tremolo.
Undoubtedly the up-and-down movement
of the bow arm necessary for a genuine
tremolo required too great an effort."
While some musicians were not playing enough of their notes, others were
adding some of their own to the score:
"Flute players," continued Berlioz, "who
were accustomed to dominating the other
winds and would not concede that their
parts could be written below (italics
mine) the clarinets or oboes, frequently
transpose entire passages an octave
higher."
Exceptions

The flagrant lack of discipline from
which orchestras of that period suffered
was only accentuated by the exceptions
of such conductors as Nicolai in Vienna,
Costa in London, Habaneck in Paris (a
frequent target of Berlioz), and Mendelssohn in Leipzig, all of whom anticipated the virtuoso conductors of the turn
of the century.
Years of steady progress in instrumental techniques place the modern 01'-
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chestral player on a higher plane than
his 19th-century counterpart. He is a
more fluent reader due to the vastly expanded repertoire for which he is responsible ; he adapts himself with greater
ease to music of varying styles and
periods; and he is generally more responsive to cues from the podium. The
radio and the phonograph help keep him
on his toes by enabling him to compare
his playing with that of his colleagues
in the world's greatest orchestras. It is
difficult to conceive of a more musical
or well-oiled piece of symphonic machinery than, say, the Philadelphia Orchestra, or anyone of a number of first-rate
musical ensembles. To borrow a phrase
from Hollywood, orchestras are better
than ever.
A New Trend

At the same time that orchestral virtuosity reaches its high point in musical
history, there are signs that the profession of orchestral playing is steadily losing its attraction for young musicians.
From the music schools of America, hunm'eds of graduates pour annually into
the cultural mainstream, some to embark
on concert careers, others to teach, compose, conduct, or arrange, and many to
enter the ranks of symphony orchestras.
After a two- or three-year stint with an
orchestra, however, economic pressures
drive many instrumentalists to other
more lucrative fields. Apart from the
top symphonic organizations, in New
York, Boston, Chicago, Cleveland, and
Philadelphia, the average orchestral
player probably earns some $3000 a
year. Even without the responsibilities
of a family, the salary is obviously below
minimum living standards. Few of the
elements of secul'ity which workers in
nearly every other industry enjoy are
given the orchestral musician. Consequently, he is forced to "moonlight." In
a large Eastern city, for example, members of the local symphony orchestra
supplement their meager pay by such
various occupations as managing a record shop, selling insurance, driving a
taxi, or working in a library.
Some Make It

Given the proper amounts of talent,
ambition, and luck, an instrumentalist
might be able to derive his income exclusively from music making. Some New
York musicians shuttle back and forth
between two worlds: the concert hall and
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the l'ecording studio, performing everything from cigarette jingles to Vivaldi
concerti grossi. These peripatetic orchestral players include ex-N.B.C. Symphony members, New York Philharmonic players, and former virtuososoloists. A glance at the violin section at
a r ecent large-scale "pop" session r evealed no less than four ex-concertmasters. Outside of New York (the fountainhead of the American r ecording
scene), and Chicago and Los Angeles,
the number of musical j obs is limited,
with the inevitable r esult that the r eservoir of competent orchestral players is
f ast shrinking.

NEW!

AUDIOGUIDE
Feat uring

FM-STEREO

Tight Strings

Alarms have been sounding in r ecent
years over the shortage of str ing player s.
E ven our major orchestras are beginning
to f eel the pinch. One conductor of a
full-sized symphony orchestra in America, for example, found himself short
two violinists. After auditioning dozens
of applicants, he still had not come up
with r eplacements for the missing chairs,
because none of the aspiring player s
could fulfill the minimum t echnical r equirements. Rather than compromise his
musical standards by taking on a pair
of middling fiddlers who might have
added weight to the string body, the
maestro decided to bide his time. At this
writing, the positions have not yet been
filled.
The situation in other sections of
American orchestras is equally critical.
Orchestral managers compete as fiercely
f or top instrumentalists as baseball managers fight over star pitchers. Eventually,
of course, our best players land in the
"majors."
Not that the r est of America is an
orchestral desert. Dedicated conductors
and orchestra builder s like Josef Krips
and William Steinberg have raised their
r espective ensembles in Buffalo and
Pittsburgh to high professional levels.
The 87-member E astman Philliarmonia,
which r ecently concluded a triumphant
I 3-week, 34-city Europ ean t our, is composed of students of the E astman School
of Music-living proof that orchestral
training has not been neglected in our
schools. Another fine organization calculated to season orchestral player s is the
National Orchestral Association. Although a tr aining orchestra, it has a decidedly professional air about it, thanks
to the splendid work of its conductor,
John Barnett.
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. .. Eight com plete articles about
the most exciting development
since the beginning of high
fidelity .. . w ritte n by the
men w ho worked behi nd the scenes to
make FM STEREO
possi b le
$1.00 postpaid *

(Appro ximate ly 160 pages)

HERE'S WHAT YOU CET FOR ONLY $ 1.00

PART

I_ Eight articles wi th complete schematics and descriptive d ota by
such authorities as An tal Csicsatka and Robe rt M. li nz of Gen-

eral Elect ric Co., Daniel R. von Reck linghausen of H. H. Scott, Inc., Fred Mergner of Fisher Radio Co rpo ra ti o n, Leonard Feldman of Crosby Electronics, Inc.,
Carl G. Eilers of Zenith Radio Corpora t ion, Norman H. Crowhurst, and
AUDIO's own Dave Saslow and Edward Tatnall Canby-a complete compilation of the FM-Stereo a rticl es in t he June, July, and August issues.

PART II-A complete

"Buyers Guide" to all of the newest hig h fideli ty
p roducts, some yet to be unveiled a t the 1961 New Yo rk High
Fidel ity Music Show. Truly t he most complete directory of FM-Ste reo and

components, wi t h all spe cifications and prices.

AUDIO,

Dept. AG-2,
P. O. Box 629,
Mineola, New York .

Enclosed is $ ................ , ple ase send me po stpaid *

... copies of the new AUDIOGUIDE.

Econom ic Realities

The f act r emains, that despite our
or chestral prosperity and our many
splendid educational and training institutions, economic r ealities will soon place
even our front r anking ensembles in a
dangerous p osition. I s gove1'nment S1tb sidy the answer ?
1£
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PURCHASING
A HI-FI
SYSTEM?

RECORD REVUE

TIME PAYMENTS AVAILA BLE

up to

(fl·0m page 54)

2 years to payl

Send Us
You r List Of
Components
For A
Package
Quotation
A/REX
W ON'T BE
UNDERSOLD
All merchandise is
brand new, factory
fresh & guaranteed ..
Fre e HI-FI Cat alog

AIREX
RADIO

JIm Lansing ·
Altee Lans ing
Electrovoice
Jansen
Hartley*
Unive rs ity
Acoustic Research
Ja n szen
Wha rfedale
USL Citizen Band
Gonsel • Hallicrafter
Texas Crystals
Concer:t one. Vi king
Bell. G .E.
Weathers
Harman-Kordon
Eico • Pilot . TEC
She rwood *
ESL • Frazier
Superscope

Dual Cha nger
Bogen. Lea k
Dynakit • Fisher
H. H. Scott
Thorens·
Conroe
De Wald
So;;y • Roberts
Challenger
Wollensak
Garrard. No relco
Miraco rd
G lase r-Steers
Rek-O-Kut
Compone nts

Tandberg>
Fairchild
Pickering • Gray
Audio Tape
Magnecord*
Rockford Cabinets
Art izan Ca binets
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ii,·st sight, which ever is most convenient, ane!
I send yolt my best ,·egal-ds. Sincerely, Slook
of Canada." And the next thing you know,
Mr. Slook himself arrives, fresh off the boat,
to clinch the business deal .
The devastating comment on the crude, uncivilized traveling American businessma n (of
1810) is as famili ar as the image of the t r avelin g GI today- a nd the nice thing is that the
sloppy-mannered Mr. Sloop in the end turns
out to be gently human. It is the Italian, the
calculating P apa, who gets the shor t end of
the deal. Mr. Sloop fondly presents the daughter to her young boy-friend, who is made heir
to the Sloop millions.
You see what I mean- hpre, on records and
via this handsome booklet, you'll find out
what the opera really is about, which may
not be quite what you would have thought.
The album, incidentally, is one of the h a npsomest boxes I've laid eyes on, bright blue
with a period wallpaper design In pinks and
yellows set off against it. All-Italian cast,
excellently chosen, and a superb small orchestra, the "Virtuosi di Roma."
And the composer wrote the darned thing
at the age of eighteen!

Accordio rama. The Hohner Accordion
Symphony Orchestra, Wiirth ner.
Vanguard VSD 21 0 5 ste reo
Musicianship triumphs when it is powerful
enough, no matter what the subject-matter.
Here is the most unlikely of "orchestral "
media, an a ll-accordion orchestra (well, almost all. They use a few outside instruments
for extra polish) and its arrangements of warhorse repertory , major and minor, are played
with such scintillating perfection , such sh eer
mu sicianship as well as incredible discipline,
that one listens, all ears, with astonishment.
The high points for me are, naturally, the
bigger and better pieces, notably the complete,
un condensed "Invitation to the Dance" of
Weber and the Overt1tre to "William Tell" of
Rossini. E xtraordinarily fine playing by any
standards a t all, accordlon-schmordian! (Poddun me; that's a New Yorkism ; but I love It.)
The rest of the music goes gently down ward, via the Brahms "Hungarian Rhapsodies," "Dance of the Hours," "Hora Stac·
cato" . . . a program of conventional Nineteenth century corn, a nd my only negative
thought is that it's a shame these brilliant
performers of the Hohner hou se-orchestra
don' t venture a bit further into other kinds
of music. They are stuck back with Matthias
Hohner, a century ago.

Russell Obe rli n, Cou ntertenor-Baroque
Ca ntatas. (Tel e mann , Buxtehud e, Hand el.> A_ Schn e ider, v I., G. Ricci, cello, B.
Krain is, recorder, D. Williams, hps .
Decca DL 79414 stereo
A Russell Obe rli n Recita l. (St. God ric
Songs (. 1150), Jon es, Purce ll, Schumann,
Wolf.) P_ Mayn ard, hps., J. ladon e, lu te,
Martha Blackman , gamba, D. Williams,
pf.
Decca DL 710032 ste reo.

For inform at ion w rite Dept. MD 12.
CIRCLE 748

Russell Oberlin has a most unusual voice,
a beautifully polished and controlled nltrahigh tenor, in the contralto range (countertenor) . But the musical mind that operates
it is not very im aginative.
The first and most recent of these two discs
is optimum Oberlin and decidedly in teresti ng.
The floridly ornate Baroque music, full of long
"runs"-passages in rapid notes-is exactly
su ited to his bright vo ice production an d,
ind eed, he Is one of the few living singers
who can hope to articulate the fast notes with
properly instrumental accuracy. These cantatas, for solo with groupings of colorful instruments, are vivid, strong music, the best
that their respective composers offer ; but the
t~'pe has seldom been heard since its own day
because of lack of a vocal instrument that
co uld Sing it (and nntil recently, of course,
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a dearth or harpSichords, gam bas, recorders,
for the instrumental parts)
First class stuff. But, alas, the singing and
playing tends towards that typically American, hard, muscu lar pounding that is the very
worst fault w ith our Baroque performances.
Brillia nt-yes. But curiously mechanical, lacking a poetry and plasticity of phrasing,
driven forward with a rigidity that is more
mac hine-lil< e than expressive. It's not only
Oberlin, either. The others contribute to this
pell-mell mechanization. I find It distressing
in an otherwise beautiful set of performances.
The second disc features Oberlin 's first
breaking away from "old" music towards the
more familiar later Romantic song writers,
with piano, as well as a brace of good British
mnsic on the first side. Again, the Oberlin
voice is extraordinary and , in the Jones and
P u rcell un usually appropriate. (Purcell was
himself a countertenor.) But aga in-it all
sounds like Oberlin, century in and century
out. Compared, for instance, to Alfred Deller's
penetratingly musical singing of Purcell,
Oberlin's is tasteless, superficial, unimagina tive, in spite of some lovely tonal sounds. His
voice is a more accomplished one than Deller's,
more perfectly shaped and controlled. But
there j ust isn't a big musical mind back of it.

BIG NAMES
Moussorgsky: Pictures at an Exhibition,
orch. Ravel _ Paris Conserva tory Orch.,
Vandernoot .
Command CC 11003 SO ste reo
An in teresting recording here. Not only Is
it a fine technical job as in others of the Command series (and in a wen-produced fancy
album, too-cover by the famous Bauhaus
man, Josef Albers) but, perhaps more importa nt, a close-up demonstration of typical
French plaYing, in a score arranged from the
Russian by an impeccably French composer,
Ravel.
French 7 Well, for one thing, the heavy,
pompous quality of much of this familiar score,
out of the original Russian music (piano), is
deliberately played down, jazzed up . Things
move fast. The "promenade" theme, between
the musical sketches, walks a lmost too fast
for comfort. A general streamlining for modernity, and at times I find it a bit distressing; the piece is pompous, after a ll.
Then there is the French orchestra, here in
a most revealing close-up of that curiously
squealing, out-of-tune quality that represents
the highest French musicianship-no slnr Intended! Snarling woodwinds, "French" horns
bleating like sheep, strings absent-minded and
unblended . The French have other ideas in
their symphonic heads, apparen tly; the Conservatoire does not turn out Philadelphia
Orchestras and doesn't want to.
Once you get used to it, the sound is compelling. ·Worth a careful t ry.
P .S. Vandernoot is Belgian, works in Paris.

Haydn : Cello Concerto in D.
Boccherini: Cello Concerto in B Flat.
Mau rice Gen dron ; O rch. d e s Concerts
lamoure ux, Coso Is.
Epic BC 1152 ste reo
This is an intriguing disc-a nd not merely
because of the magic n ame of the conductor,
P ablo Casals (who here conducts another
cellist for the first t ime on records- maybe
on record). The r ecording isn't "just another"
version of two ultra-familiar cello repertory
pieces. At long last, these are both performed
in their original shape, rather than in the
standard Nineteenth century "arrangements,"
iu one case by the Belgian, Gevaert, in the
other by one Grtitzmacher, that cellists nnd,
ind eed, orchestral conductors, have been using
withou t a second thought for a half century
or more. And an added minor fillip-it seems,
too, at long last, that Haydn d'id write the
Haydn concerto, not one Anton Kraft! (It
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Now Available! EASY-lO-ASSEMBLE
one, completed, though there are moments of
impatience and moments of disappo intment.
Like the famons cello second theme in the
"Unfinished," which is pl ayed with such restraint as to have virtually no color at all.
That's Reiner, who seems to have a horror of
any sentimental excess, just as Stokowski has
a leaning towards it. Sometimes, as in the
first movement of the Fifth here, Reiner starts
pulling things along faster than they'll naturally go; but only for fleeting moments.
The rest is really excellent, of its style,
lean, transparent, no-nonsense, the themes
stated sparely but, every so often, with a
life-saving nudge, a phrasing that shows the
master conductor. The "Unfinished" is free
of all over-heaviness, but it is not too fast,
either. Except for those slighted second-theme
cellos (the tune has been dragged in the muck
too often-like "to be or not to be"), the
music speaks eloquently and with intelligence
of what it was meant to say. As for t he Fifth,
it is a spritely performance and never a bit
rnshed (except at the beginning), still a bit
on the Mozartean side in contrast to the newwave playings, which blow these early Schubert works up to Romantic intensity.
This is not exactly blazing Reiner, nor
blnzing Chicago. But there's plenty here that
makes more-than-routine warhorse listening.

Bartok: Violin Concerto No.1 {Op. Posth.}
Viotti: Violin Concerto No. 22 . Isaac
Stern; Phila . Orch., Ormandy.
Columbia MS 6277 stereo
This is a newly un covered early work of
Bartok, previously known only in part as a
section of the "Two Portraits", OPU8 5. One
of those love-affair mysteries: the lady kept
the manuscript and it was pl ayed only after
her death. This dates from 1907, only two
years after the somewha t insipidly styled
"Rhapsody", but it surely is bigger stuff a nd
shows Bartok finding his own idiom and his
true musical strength of expression, even
though the influences of currently notable
musicians are easy to hear-one gets large
whiffs of Richard Strauss, even of Rachmaninoff. (Indeed, a complete Rachmaninoff
theme is "quoted" here note for note, if I am
right, many l ong year s before Rachmaninoff
thought of it.) It's an absorbing work and
it gets an absorbing performance from Stern,
with Ormandy in his always-best role, that
of accompanist to a strong soloist.
You can forget about Viotti; it's one of

those pleasant violinistic fillers. Had to put
s01nething on the second side.

Bach: Cantata #1 70 ("Vernugte Ruh''');
Arias from the Christmas Oratorio. Aafje
Heynis; Netherlands Chamber Orch .,
Goldberg; Vienna Symphony, Gillesberger.
Epic BC 1146 stereo
A notable record for its soloist, who has a
peculiarly dark, mild contralto voice, somet·imes scarcely audible but always rich and
fervently musical. She is one of those quiet
personalities who conquer by sh eer musicianship, not via vocal pyrotechnics, and those
who worshipped Kathleen F errier will find
Heynis ver y much to their liking. Two orchestral accompaniments here, a different orchestr a on each side.

Bach: The Musical · Offering, arr. Jansen.
Miinchner Instrumental Ensembl e.
Vox BWV 1079 stereo
At lon g last-a really beautiful realization
of the cryptic "Musical Offering" to King
Frederick the Great, submitted by Bach after
he had improvised in person on the "King's
theme" before the great musical ruler himself. (It got Bach nowhere, as usual, but as
usual he produced his very best in an effort
to pl ease and be paid for pleasing.)
Bach specified actual instruments for only
a small part of this music; the rest is technically "eye music" or rather, music to be
realized on whatever instruments happen to
be convenient. The "Art of the Fugue", an
even greater essay in the same sort of wizardry, offers the same prOblem-how to play
it.

Here, at last, somebody has had the bright
i dea of dispensing with "modernization" in
favor of a group of conventional but carefu ll y chosen instruments of the time-strings,
plus flute, English horn and keyboard (harpsichord) . And here too, at last, the very musical
playing is beautifully tailored to the work,
consistent with other Bach playing by today's
standards, sounding like Bach in 111s other
works when they are properly performed. You
can enjoy the ricercari, canons inside-out,
backwards, forewards and the rest, the canonical fugue, the Trio-Sonata (specifically for
flute, violin, and continuo) without a ny trouble
at all from beginning to end in this suavely
lovely performance.
.2E

FAIRCHILD
"IIi
FAIRCHILD 412-1K Turntable Kit
For the astute audiophile who dreams of owning
only the finest .. . this famous FAIRCHILD 412-1K
Turntable Kit is exactly
like the FAIRCHILD
412, its assembl ed counterpart, i ncluding
locked-in sy nchronous
33 1f3 speed, 8 lb. turntable and
exclu sive FAIRCHILD Double-Belt Drive. With
mounting board. KIT $74.95; Assembled $95.00

FAIRCHILD COMPANDER® Model 510K
DynamiC Realism in kit form! Accla imed by audio
experts, the
COMPANDER restores to
playback the
dynamic realism
that is necessar·
ily controlled in
recording or broadcast. Can also·
be used as a compressor for background music.
KIT $59.95; Assembled $75.00

FAIRCHILD 440·2K Turntable Kit
A single·belt drive, two·speed, 331/3 and 45 rpm.
turntable; characteristics similar to the famous
FAIRCHILD 412. Kit includes fa st speed change,
the FAIRCHILD Speed Sentinel, low low rumble
and almost immeasurable wow and flutter. With
mounting board. KIT $58.00; Assembled $69.95
All thes e FAIRCHILD KITS are available at your
audio dealer. Write for complete details .

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10·40 45th Ave" Long Island City 1, N. Y.
CIRCLE 77A

Chief Fidelitone
ingredient

JAZZ AND ALL THAT
(from page 59)

Jimmy during the twenty-five years he spent
as partner to Roosevelt Sykes in local clubs.
Later h e wen t on the road with blues bands,
but injuries from an auto accident five years
ago forced him to start supplying new lyrics
for Muddy Waters, Little Walter and other
singers. This LP consists entirely of his own
material and avoids trite or overworked blues
phrases. Like most writers who attempt to
promote their own songs, Oden gives careful
attention to each word. It may surprise some
collectors to discover that a blnes singer can
be intelligible on the first h earing and sound
authentic as well. Oden prefers wor),;:!ng with
an accompanist, and the performance would
undoubtedly be more impassioned had Prestige
drafted Sykes for the date. Robert Banks,
a church organist who has :filled such assignments before, sits in and follows along faithfully on the blues before breaking into s nperb
gospel piano to commemorate Mother's Day.
With a similar tribute from Mance Lipscomb
arriving the same month, blues Singers are
doing right by mother at l ast.

Mance Lipscomb: Trouble In Mind
Reprise R2012
Reverend Gary Davis: A little More Faith
Prestige/ Bluesville BVLP1032
The millenium for blu es collectors is at
hand when two record companies join in outbidding a private label for the services of a
retired sixty-seven-year-old Texas fieldhand.
Mance Lipscomb's old age benefits come in
the form of workman's compensation for a

AUDIO
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near fatal accident, and every extra bit helps.
Mack McCormick, who also was instrumental
in starting Lightnin' Hopkins on a new career, discovered the singer livin g on the
Brazos River some seventy miles northwest
of Houston, where this LP was Skilfull y recorded. The debut album went to Arhoolie,
but Prestige was beaten out for the second
by a contract from Frank Sinatra calling for
two more collections this year. Whatever the
amount involved, Mr. Sinatra will get his
money's worth, as at least one number on
the present program is priceless. The liner
notes claim Lipscomb wept on hearing the
playback of Mother!ess Ohildren, an archaic
church piece he wanted to dedicate to his
mother, and it quite possibly has the same
effect on Mr. Sinatra. Using a knife on his
qultar frets to extract a plaintive blues cry,
Lipscomb delivers an intimate and heartfelt
sermon of lasting beauty. Other choice Items
are an in strumental buck dance, When Death
Oontes Oreeping In Yo,w Room, and the a utobiographical Oaptain, Oaptain. McCormick can
take credit for a find as fully important as
Hopkins, who now appears to be safely tucked
under Prestige's wing.
Rev. Gary Davis, the Harlem Street Singer,
offers a sh eaf of religious songs, and slips
into the role of preacher on t he title piece.
Among the dozen selections is another reading of Mother!ess Ohi!dl'en, and collector' s
will enjoy comparing the two current versions.
Some may even carry research so far as to
pluck Blind Willie Johnson's origiual recording for Columbia off the shelf.
.2E

QUALITY
We don't use just diamonds-we
use gem stone quality diamonds.
And it's the same with each
component of each Fidelitone
diamond needle_ The finest materials, engineering talent, and
workmanship - all combine to
assure you of quality needles
for quality sound reproduction
equipment.
When you need a needle, get
quality - specify Fidelitone on top since 1929.

Fidelitone
" Best buy on records"
Chicago 26, Illinois
CIRCLE 778
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ejeathe'l=- -Lt"te
a new H igh Fidelity
HEADPHONE

Available . in both. monaural end stereo types, in a
large vanety of Impedances, this new addition to

the world renowned PERMOFLUX dynamic headphones combines all desirable features

* High
sensitivity and smooth flat frequency response
** Rugged
sturdy construction
Eorcushions - A new innovation in
soft comfort (washable)
* At popular prices

With or w ithout boom mounted microphone s.
Recommended for longuage laboratories, audiophile, studios.

Write for further details.

PERMOFLUX CORPORATION
P.O. Box 1449, Glendale, California
CIRCLE 78A

YOU
SAVE
MONEY!
RUSH US YOUR
LIST OF HI - FI
COMPONENTS
FOR A SPECIAL
QUOTATION
WRITE FOR FREE
AUDIO DISCOUNT
CATALOC A-15

New low prices on ampli·
fiers, tuners, tape record·
ers, spealcers, etc.

KEY

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

CIRCLE 788

AUDIO TEASERS
([l'om page 50)

point. In the final analysis, it could be the
unmarked terminal of the tweeter that
should go to ground after a ll.
2. A tweeter or woofer, or possibly both,
may have an unpleasant peak in the crossover area. By having the woofer and
tweeter acoustically out of phase, this peak
can be reduced. If the choice is between a
peak or a hole in response, it is generally
agreed tha t the hole is preferable from the
listening viewpoint. B esides, the acoustic
cancellation between woofer and tweeter
is seldom so profound as to leave a very
serious hole, particularly if there was a
peak to start with.
If the objective, as is normally the case,
is to phase two speakers fo r maximum output at their crossover frequency, it seems
that one should not put too much reliance
upon red dots. This applies especially to
the home constructor, who may employ any
one of a myriad woofer-tweeter combinations in anyone of numerous cabinet designs. The safest thing is to make a listening test, wherein the crossover frequency is
fed into the audio system and the polarity
of one of the speakers is alternately reversed and restored by feeding the leads
to this speaker through a double-pole double-throw reversing switch. Or one can
check acoustic phase by instruments' one
might employ microphones fed into a ~ensi
tive meter or oscilloscope; or one could use
the RCA Phase Checker, which is quite
valuable in this application.
H.B.
Feb. Q.2. The answer lies in the waveforms
created by an organ. In general, organ
tones are quite rich in harmonics, and any
electronic system which seeks to duplicate
the effect of an organ with oscillators must
therefore, duplicate the harmonic content
of a typical organ signal. One way to do
this is to include in the organ circuit a device which, due to its nonlinearity either
(Jj'eates or accentuates harmonics.
When our audioman connected the organ
sp~aker to his high fidelity equipment he
qUlte natura lly observed a substantial
amount of intermodula tion since the speaker
was "crumby," a term that merely indicates that the motion of the cone is nonlinear with respect to speaker input. When
he attempted the second part of his experiment and connected a good speaker to the
organ the only harmonics he could possibly
hear were those generated within the 01'g~n's electrOnics, since his good speaker
dId have a linear motion vs. v oice-coil current characteristic. Now, intermodulation
in loudspeaker s is invariably accompanied
by harmonic distortion (creation of harmonics that did not previously exist) so the
"poor" loudspeaker, when connected to the
organ, acts as an harmonic augmenter and
makes the organ sound better. The manufacturer of the organ is to be congratu~ated for having found an inexpensive way
III which to create the lifelike organ tones
he desired.
J . L. B.

AUDIO ENGINEER
Hi Fi desi gn experie nce for expanding departme nt of lea ding kit manufacture r. Send resume to

DYNACO, INC.
3912 Powelton Ave., Phi/a. 4 , Pa.
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HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 West 23rd Street, New York 11, N. Y.
CH 3-4812
ENJOY PLEASANT SURPRISES 1 Then
write us before you purchase any hi-fi. You I'll
be glad you did. Unusual savings. Key Electronics, 120 Liberty St., New York 6, N. Y.
CLoverdale 8-4288.
SALE ITEMS - hulk tapes - component
quotes. Bayla, Box 131-0, Wantagh, N. Y.
LEARN WHILE ASLEEP. Hypnotize with
your recorder, phonograph, or amazing new
"Electronic Educator" endless tape recorder.
Astonishing details, sensational catalogue
FREE. Sleep-Learning Association, Box 24AD, Olympia, Washington.
PROFESSIONAL RECONDITIONING all
aud io and recording eqUipment. Low prices on
components with service. Best trade-in deal
in the country. Dick Simms, Audio Trading
Post, Inc., 58 W. 48th Street, New York 36.
N. Y. JUdson 2-2356, 2nd floor.
WAl'lTED: Scott 90-C preamplifier; stereo
preamplifier: Marantz 7C, Citation, or what.
Sealed replies. Joe Wheeler, 2664 Benny,
Rancho Cordova, California.
STEREO COMPONENT CABINETS in kit
form or completely assembled. Beautiful contemporary styling in genuine walnut or mahogany finish. Write for free literature.
Ri chard D. Kliewer, Po. O. Box 2201, Boise,
Idaho.
EMPLOYMENT WANTED. Have First
Phone Licenses. Would prefer work in either
FM radio or R&D in audio. Send inquiries
to: Grady Dixon H. 503 Snow Hill St., Ayden, N. C.
SELL: New Roberts Stereo Tape Deck
190D4. $100.00 HT-37, SX-100. Lt. Sawyer,
207 Park. Belton , Missouri.
WANTED: Ampex Recorder PR10-350 series
(stereo) half-track erase heads. Pultec equalizer. Echo Chamber EMT, other equipment
snch as Neumann lathes etc. of Interest. Call
Mr. Oliver at TR 4-9871 or TR 4-4283. Address: 250 W. 89th St., New York 24, N. Y.
WANTED: Marantz electronic crossover.
State age, condition and price. Meyer, Box
#586, W. Hyattsville, Maryland.
WANTED: Klipschorn tweeter, mid-range,
crossover. Cash or trade comparable ElectroVoice Georgian components. Joseph C. Etzler,
121 West 2nd, Hutchinson, Kansas.

SAVE YOUR
COPIES OF

AUDIO
• Each file holds a
fu ll year's copies.
• Jesse Jones Vol·
ume Files for every
publication,
• Covered in durable
leather like Kivar,
title embossed in 16
Kt gold.

Satisfaction guaranteed

3 for $7.00
6 for $13.00
ORDER NOW - send
check or money orde r
MAGAZINE FILE CO.
520 FIFTH AVENUE
NEW YORK 36, N' l Y.

FOLDER I
F R E E DESCRIPTIVE
UPON
REQUEST_
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Attractive and
practical for your
home or office

•

APRIL, 1962

J~Noitu •••
• K odak Enters M agnetic T a pe Field_ I ntrodu ction of Koda k Sound R ecording
T a pe marks the company's e ntra nce i nto
the a u dio t a pe field. The initia l offering is
'I. -in. tape in 1200- and l SOO -foot le n gth s
on 7-in. ree ls. It comes in l 'h - mil an d 1-mil
thickn esses. It will be availab le from dea lers selling Kod a k pho t og raphic produ c t s .

THE FINEST OF ITS KI ND • • •
Get more FM stations with the world'. most
p owerful FM Yogi Antenna sy stems.

To b. fully informed.
send 30¢ f or book
"Theme And Variations" b y L. F. B.
Carini a nd containing
FM Station Directory.

• Altec N a mes Two Vice Presidents. Altec
L ansing Corporation, a subsidiary of LingT emco-Vou g ht, Inc. h as a nno u n ced the
a ppointm en t of two n ew vice presidents in
the fields of marketing and fina nce. Mr.
H. S_ Mor riS, former l y A ltec's Ma rke ting
Director h as b een n amed Vice Presiden t of
M a rke ting a nd Mr_ C. R. Rinisla nd, t he
Corporation's Controlle r, has b een a pp o inte d to the post of Vice President-Finance. Both men rose through the ranks of
th e Altee organization to their present
po s i tion.

APPARATUS DEVELOPMENT CO.
,.'

WET HER 5 F I EL 0 9. CON N
CIRCLE 79C

SAVE UP TO 40% on
HI-F I COMPONENTS
AND PACKAGES

• Russ Molloy Joins Orr Enterprises. Russ
Molloy has joi ne d J . Her bert Orr Ente,r pl"ises, Inc. as Marl<eting Ma n ager for the
Orr-Tron ic Products Division. In his new
position, Mr. Molloy will prepare and dire ct
the c om.p lete marketing program fo r the
Orr-Tron ic Produ cts Division . This w i ll
in c lud e both eq uipm ent a nd program mat erial for the commercial and consumer
m a rket.

• 15 Day Money Back Guarantee
• EASY PAY PLAN - UP TO 24 MONTHS
TO PAY
• WE GUARANTEE WE WILL NOT BE
UNDERSOLD

• TEC ups Hasslar_ Donald E_ Hasslar,
Sa les Manager of T ransis-Tronics, Inc.
h as been promote d to s a l es a n d M a r keting
M a n ager with comple t e r esponsibili t y for
a d vertising, sal es promotion, p u b lic r e la t ion s an d sales man agem e nt accord ing to
President , Be,r nard D. CirHn_ H a ssla r fo r merl y was Sales Mana ger of Special P roducts for Capitol Records D i stribu ting
Corp. of Hollywood .

Plea se wr ite for FREE return mail quotation,

and wholesale catalog. Also pre-recorded tape
cakl log on request.

220-U East 23rd St.
New York 10, N. Y.
CIRCLE 79D

• New Sales M anager for Bel Can to. Mr.
E_ Herbert Mayer h as been a p poi nted S a les
Ma n ager according to J. A . O'Ha ra, Ma r k e ting Man a g er of Bel Canto R ecor d ing.
Before j oi ning Bel Ca nto, Mr. Ma yer h e ld
a k ey marketi n g position at Columbia Recording a n d h a ndle d that compan y's line
of tap es.

Specializes in SAVING YOU MONEY
"" FACTORY FRESH COMPONENTS
"" LOWEST POSSIBLE QUOTATIONS
"" FAST DELIVERY
We are FRANCHISED DEALERS for most Hi-Fi
lines. Most orders SHIPPED PROMPTLY from
stock . RECORDING TAPE at LOWEST PRICES.
FREE 95 page STEREO CATALOG_
190-A Lex. Ave., Cor. 32
51 •• New York 16, N. Y. Visi! Our Showroom
CIRCLE 79E

TOP ALLOWANCE
FOR YOUR USED COMPONENTS
...
AT

:8 ;audio exchange
WHEN YOU PURCHASE
The Fisher FM-l00-8

FM-Multiplex Wide-Band Tuner
w.ith Exclusive Stereo Beacon
Features 0 .6 microvolt sensitivity, Micro Ray
Tuning Indicator, Automatic switching between
mono and stereo, MPX noise filter. -

TRADE 4 WAYS
• TRADE Hi-fi for hi-fi
• TRADE Amateur radio* fOr hi-fi
• TRADE Hi-fi for am a teur radio
• TRADE Amateur radio* for amateur radio*
" Includes HAM ; SW L; Citizen's Band; Test Equipment

AUDIO EXCHANGE EXCLUSIVES:
Trade·Back Plan • New Equipment from over 100
manufacturers • Used Equipment sold on 10·day unconditional money·back guarantee ... plus gO·day servIce warranty. SpeCial GE credit plan. Custom Installation for stereo and monaural equ ipment. • HI Fi
service laboratory.
Ge t more! Pay less when vou trade at ~

-*--

audio exchange

For Trading info., write dept. AA.
PLEA SE MAIL ALL ORDERS AND INQUIRIE S TO JAMA ICA
153·21 Hillside Ave., Jamaica 32, N. Y. • AXlel 7·7577
WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET, N. Y,
203 Mamaroneck Ave. 1065 flalbush Ave. 451 Plandome Rd.
CIRCLE 79A

~

SONOVOX

~

• Sherwood Appoints Asst. Sales M a nager.
The new p osition of Assistant S a l es Manager for S h erwood E lect ronic Laboratories
h as been fi lled by Don Jacobson_ Prior to
his a p p ointment Mr. Jacobson was C u sto mer Service Man a ger. H arold Wiemerslage
h as b een n amed to s u cceed Mr. J acobson
a s Cu stomer Service Manager .

CANADA

High Fidelity Equipment
Complete Lines_~._~c~omplete Service
Hi-Fi Records - Components
and Acces~or ies

t'LECTRO..lJOlCE
U SOUND SYSTEMS

MAGNETIC STEREO CARTRIDGE

modelSX-l

126 DUNDAS ST. WEST. TORONTO, CANADA

SPECIFICATIONS

CIRCLE 79F

Responce

•••••••••••••••••••••••••••
: u.:- MAIL ORDER HI-FI ~ :
.COMPONENTS

RECORDERS

Glides
in and out
of cabinet or wall

TAPES:

• At wholesale prices. Shipped within 24-28 hrs. 0
.We'li a irmail low quotes on packaged Hi-fi.•
• (Free catalog.)
•
:~ l 2S-N EAST 88 ST . NEWYORK28, N. Y.•

••

I((ftCAR5TaN~jti<£.v

Front-view, f lip-through
eliminates
visibility p r oblem , stops
wear.
May be used in existing shelving ; insta lls a n ywhere in five minutes. Stu rdy welded steel
con st r uct ion; black or br ass f inish. N ine models
for LP's or tape, hold u p to 125 album s each.
CABINETS AVAILABLE in a var iet y of styles a nd
fi nish es t o blend with a ny decor . Send for
complete liter atu re. (D eal er I nquir ies l1,vited)

••

•••••••••••••••••••••••••••
CIRCLE 79C
TOPS

IN

HI-FI!

BRITISH EQU IPMENT from the United Kingdom
Hi-Fi Mail Order Specialists.
Send us details of your needsl
• AMPLIFIERS • MOTORS • TUNERS
• SPEAKERS • PICK-UPS
All goods carefully packed, insured and shipped
promptly at minimum cost.

C. C. GOODWIN (SALES) LTD. (Dept. A)
7, The Broadway, Wood Green, London, N.22. Eng.
CIRCLE 79H

AUDIO

•

········ ········20- 20. 000 CP8
/ 1,000 cis
Channel I solation ...... ZOdB 40- IZ. oooc/e
Channel Balance ... .. .. ±0. 5 dB a t 1,000 cis
co mpliance ... ··.··· ··· ·· ··· 3 X I0-6 "" / dyne
.. 50- 701c1110 oblDs
Load Reslstance

Out put ......... .... ····· 4 mV / 5 em

Track irig Force ··· ······· ·· ···············3 g rams
Styl us .··· ··········· ··· .... ····0. 7 mil Diam ond
Weig ht .... ... ........ ............ .... ··· ·1 2. sgr8.!Jle

SONOVOX

rKERSilNG MFG~ CO-:-,-S04-:-0-S-;.-O;t;' Aih~br;, c;iif: i

I

Please send informalion on

I
I Name

0
0

I

Quick·See Files I
Siorage' Cabinels I
I

S O NOVOX
10 1

CO ., LTD ,

ToklwomOlsucho, Shlbuyoku , Tok yo, Japan

I

: Address

:

I

I

!

L_ _ _
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LAFAYETTE

STEREO· HI·FI COMPONENTS
Engineered To Professional Standards

DEDICATED TO MUSIC

LAFAYETTE LT-700
Criterion FM STEREO
MULTIPLEX TUNER

124.50

Ready for Stereo and no Adapter Needed . • •
opening a new era in stereo, the new Lafayette
Criterion FM stereo Multiplex Tuner is entirely
self contained with its own built· in multiplex
facilities. Capable of achieving the highest

Laboratory Standards, its exceptional selectivity
and sensitivity together with drift·free AFC per.
formanc e insures effective reception of even
the we akest multiplex or monaural FM signals.

KT-250A 50-WATT INTEGRATED
STEREO AMPLIFIER

Made
in U.S.A.

KT-2S0A

LA-2S0A

74.50

99.50

in Kit Form
Completely Wired
_ 3rd Channel Output
_ Separate Bass & Treble Controls
_ SO· Watts Monophon ically • 2S Watts Each Stereo Channel
_ Response: lS-40,000 cps ± .S db (at normal listening level)
Pacesetting quality, performance and design. Features include : unique "Blend"
control for continuously variable channel separation-from full monaural to full
stereo, 4-position Selector, Mode, Loudness and Phase switches. Also provides
outputs for 4, 8, and 16 ohm speakers. Hum·free operation is Insured by use of
DC on all pre·amp ~nd tone control tubes. Individual bias and balance controls.
Harmonic distortion , less than 0.25 %. 1M distortion, less than .5%. Hum and noise
77 db below full output. 14W 'W x 12%"0 x 5112"H. Shpg. WI., 28 Ibs.

KT-600A Criterion
PROFESSIONAL STEREO
CONTROL CENTER
KT·GOOA

LA·GOOA

In Kit Form
Completely Wired
_ Response 5-40,000 cps ± 1 db
_ Precise " Null" Balancing System ·
- Bridge Control Provides Variable 3rd Channel output
- Variable Cross Channel Si~nal Feed Eliminates Ho le·ln·The·Middle Effects
- Tape Head Playback Equalization for 4·Track Stereo
sensitivity 2.2 mv for 1 volt out. Dual low impedance " plate follower" outputs 1500
ohms. Less than .03% 1M distortion ; less than .1% harmonic distortion. Hum and
noise 20 db below 2 volts. 14xl0 5hx4 12". Shpg. wt., 16 Ibs
'

Made
in U.S.A.

KT-550

Criterion

l~O-WATT

BASIC STEREO AMPLIFIER

KT-5S0

I K·t F

Cit I

. d

- Rated at SO·Watts per Channel _ Response
from 2-100,000 cps; 0-1 db at l-Watt _ Massive Grain Oriented Silicon Steel Transformers
- Multiple Feedback Loop DesiEn (over 50 db)
- Metered Calibration Control Panel _ Abso·
lutely Stable Under Any Conditions of Load
V'
A new " Labo ratory Standard" dual 50·wa tt amplifier
guaranteed to outperfo rm any basic stereo amplifier
on the market. Advanced engineering t echniques plus
the finest components ensure flawless performance. Dis.
tortion levels so low they are unmeasurable. Hum and noise
better than 90 db below 50·watts. Complete with metal enclosure. 91/4" H x 12'12" D. Shpg. wI. , 60 Ibs.

-!-~--~~------~~!!-~~~~~-~--------

FREE!
o

33

74
51
10

7
79

76
5
65
79
53
79

Benjamin Electronic Sound Corporation. 31
Bozak Speakers . . . . . .. . .. . ..• •. . •.. 37
British I ndustries Corporati on . . . • 3, 46, 47
Cabinart Acoustical Dev. Corp. .. .. ...
Capitol Tape • .. . . • ••• . ...... .. ....
Carston . ••.• ... .••••.. . . . . .... • ..
Class ified •••• . . .• •••• • . . .•. • ... ...

71

57
79

78

Dynaco, Inc. .. • .. . ... . . . • . ...•... 2, 78
EICO . . ..•••. •• ..• •.•..• .•... •• .. .
Electron Ie Applications, Inc. . . . . .. . .
Electro-Voice, Inc •... .. .. • ....... . 29 .
Electro-Voice Sound Systems .. ... . ..
EMI • ••••••.••..• . •••.. . • ........

13
60
64
79

45

Fairchild Recording Equipm ent Corp .. 69, 77
Fidelitone •.. •. . •....• •. . . ... . .. . . 77
Fisher Radio Corporation •. . . . . . . . . . . .
9
Garrard Sales Corp. .•.•.•.. • . ...•••
General Electric ... • ..... ....• . • ....
Goodwin, C. C. (Sa les) Ltd. . . ...•....
Gotham Audio Corporation .... . • ....
Grado Laboratories, Inc. . .... ..•• . ...

3
72
79

54
6

Harman-Kardon . . .• ... . • . . .. •. .. . 11, 39
Hi Fidelity Center .•...•... . . .. . . .. 79

79.50 134.50

134. 50

•
Acoustic Research. Inc. •...... •. .. .
Airex Radio Corporat ion .... . . .... .
Altec Lansing Corporati on . . ......... 4,
AmeLux Electronics Corporati on .....
Ampex Corporation •• •..... .. .. ..•
Apparatus Development Co. .. . ... . ..
A ud io Bookshelf . . • .•.• ........ ...
Audio Devices, Inc. ........ ..... . . .
Audio Dynamics Corporat ion ... .... ..
Audio Exchange .. .. .. ........ . ....
Audio Fidelity Records .••. .. ..• .. •..
Audio Unlimited ... . ••• • . ••• ..••. •

Made in U.S.A.

NO MONEY DOWN

ADVERTISING
INDEX

YOURS FOR THE ASKING!

Send FREE 1962 Catalog featuring the compl ete line of
Lafayette Stereo Components .

I nternationa l El ectroacoustics
Incorporated ..•.....••••...•. • ..
International Electronics Corp. ... . . . . .
Isotone Assoc iates . . .. • • •. .... ... . .

62

Jensen Ma nufacturing Co. .. . •...• .. .

41

Kersting Manufacturing Co. . ....... •.
Key Electronics Company . . . .. .. . .. .
Klipsch and Associates, Inc. ..•. .•• ..

79

Lafayette Radio .... . .. . . • ... ... ... .
Langevin, a Division of Sonotec, Inc. ..
Lansing, James B., Sound. Inc. .. . . ..

80
6
55

Multicore Sales Corp. • ....••• . .•.. . .

74

North American Philips Co., Inc. .•. . .

59

Permoflux Corporation . . ....•.•. . . ..
Pickering & Company, Inc. . .• • .... . .
Pilot Radio Corporati on ..• .. ..• .....
Pioneer Electronic Corporation .. ......

78
17
43

61

75

78
69

15

Reeves Soundcraft Corp. .... •. . . Cov. II
Rek-O-Kut Co., Inc . . . ... ..• . ••... 14, 35
Scott, H. H., Inc. . .. .. . . .. ... .. .. ..
Sherwood Electronic Laboratori es, Inc. .
Shure Brothers, Inc. . . . . .... . ..... ..
Sonovox Co., Ltd. .... . • ......
Stackpole Carbon Co. .. . .. . . ...•....
Superscope, Inc. . ... . . . • •..........

67
1
58
79

68
49

Transis-Tronics, Inc. . . . .. • • . .... • Cov. IV

$ Enclosed

for Stock No ........ .
Nome'_______________________________________________

~~-------~ ._

Address' _____________________________________________

City,----------------________ Zone _ _ Stote ____________________________

Viking of Minneapolis ... . . . .•..

Cov. III

Weathers Industries . . ....• . ...... . . 63
Wharfedale ... ... ... . . . . ...••. . 46, 47

•••••0.'-•• _'.0••••• '••• _, ••••••• ,_ •• _, ••••••• _------- ____________________________ _
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High fidelity's first all·transistor FM tuner ... quite natura from Transis·
Tronics. Never before has there been such high quality in l small package
utilizing the most advanced form of miniaturized electroni circuitry. Plus
TEC's famous Gfficiency-power drain is only four watts m ing mobile use
possible. Check off the features ... meter tuning for accu te stafion loca·
tion ... less than one microvolt sensitivity for 20db of uieting ... syn·
chronous gate multiplexer based on advanced computer an1d pace telemetry
design ... delivers maximum channel separation ... ad , stable muting .
TEC's world·
• Available with or without multiplex or in combination
famous S·15 amplifier packaged in a beautiful oiled walnut ease. Hearing is
believing. Write for complete specifications on both

TR ANSIS.T RONICS. IN C •• 1601 W, O ~Y MPI C 8 ~ VO .. SANTA MONICA. CALIFORNIA
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how to keep the ZING in tape recording
Sure, you can make tapes with a package recorder . You can do
it far better with a Viking 86 St ereo -Compact.
But ... Viking recognizes that there are still rugged individualists who like to "roll their own!"
They like the flexibility that comes only with component tape
equipment. They like the performance that is obtained only with
the precise adjustments possible on Viking tape components.
And they especially like the f.eeling of satisfaction that comes
with buildingtheirown system from components ... knowing that
it works at peak efficiency.
For these, our very special friends , Viking builds extremely
dependable tape transports with flexibility not found in other
decks. High performance Viking recording amplifiers make pos-

sible stereo and monaural , 2 and 4 ·track systems unexcelled in
performance and versatility.
Full technical literature is now available on Viking 86 and 76
series decks and amplifiers. We invite you to send for this data.
It will be mailed to you without obligation.

~I-+__-i"-""-'~
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0 F MIN N E A POL I 5, INC.
Avenue South . M inneapolis 20. M innesota.
CABLE ADDRES S: VIKM IN

