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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 preduct capable
of satisfying Lhe most critical demand. For years one name has consistently won virtually 100% acceptance of the uncompromising
technicians of this indusiry. That name—Soundcraft. The fact is the development of the Soundcraft Magna-Stripe Process revolu-
tionized the course of the entire industry—led 10 the advent of lhe stereo sound iracks of the great wide screen films. For this,
Soundgcraft was awarded the only Academy Award "‘Oscar” ever given to a2 recording tape manufacturer. Yoday the sound you hear
in the great MGM (Camera 65), Todd AO, Cinemascope and other wide screen productions is repro-
duced 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 molion pictures!” You, 100, tan
have this same measure of superior performance and reliability in your own recordings by switching
to Soundcratt—where professional performance is the standard and satisfaction the guarantee.
See yeur Sounderaft Dealer today and let him put you on the right “sound” track with Soundcraft.

REEVES so“"nanFTCOH P

Main Office: Great Pasture Road, Danbury, Connecticut = New York: 10 East 52nd St.
Chicago: 28 E. Jackson BIvd. « Los Angeles: 342 N. LaBrea « Toronto: 700 Weston Rd.
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DO YOU
LIVE NEAR
ONE OF
THESE
STEREO-FM
CITIES?

Ariz., Phoenix: KEPI, KNIX
calll Fresno: KGIB, KXQR
Los Angeles: KFMU, KMLA
Oceanside: KUDE
Sacramenlo: KSFM
Santa Barbara: KMUZ
San Diego: KGB, KLRO, KPRI
San Francisco: KPEN, KBAY
San Jose: KSJO
Visalia: KONG
Woudland: KATT
Conn., Newton: WGHF
Dela., Wilmington: WJBR
Fla., Miami Beach: WAEZ, WVCG
"Orlando: WHOO
Sarasota: WYAK
Ga., Columbus: WRBL
1ll., Chicago: WEFM, WFMT, WKFM
Rock Island: WHBF
Ind., Evansville: WIKY
Indianapolis: WFMS, WISH
lowa, Des Moines: KDMI
Kans., Lawrence: KANU
Wichita: KCMB
Md., Towson: WAQE
MassL Boslon (VJa tham): WCRB
nn
Mich., De{mll WDTM, WGPR
East Lansing: WSWM
Grand Rapids: WJEF, WOOD
Minn., Minneapolis: WAYL, KWFM
Mo., Kansas Cily: KCMO
St. Louis: KCFM, KSHE, KWIX
Nebr., Omaha: KQAL'
Nev., Las Vepas: KORK
N.J.. Dover: WDHA
Long Branch: WRLB
N.Y., Garden City: WLIR
New York: WOXR, WTFM
Scheneciad GFM
Syracuse: WSYR
estbury: WGFM
N.C., Burlington; WBBB
Ohio, Akron: WDBN
Cleveland: WNOB
Columbus: WBNS
Middletown: WPFB
Ore., Eugene: KFMY
Portland: KPFiR
Penn., Johnstown: WJAC
Norristown: WIFI
Philadelphia: WFLN, WHAT, WQAL
Wilkes-Barre: WYZZ
R.1., Providence: WPFM
SC Spartanburg: WSPA
Texas, Dallas: KIXL, KSFM
Houston: KODA, KFMK, KGHM
Wichita Falls: KNTO
Va., Richmond: WFM
Wash., Sealtle: KJSW KLSN
Wisc., Milwaukee: WFMR, WMKE, WTM)J
Canada, Oshawa: CKLB
Toronto: CFRB, CHFI

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. Califarnia Ave., Chicago 18,
{IVinois. For details, write Dept. A-4.

only for those who wan! the ullrmale
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nortable
nerfection
for

hi-fi fans

From Denmark comes this
aristocrat of portables. Su-
perb AM-FM-Shortwave per-
formance with all the fea-
tures you've ever wanted
in a portable: 12 transistor
power with push-pull out-
put and a 5” x 7" speaker,
flywheel tuning, full range
independent tone controls,
pushbutton selection, loud-
speaker - earphone output
and separate tuner output,
plus plug-in connection for
an auto antenna for over-
the-road hi-fi.

Complete information is
available on request. Write
for the name of your near-
est dealer.

o

an wnt®

By appointment
to the Royal Danish Court

DYIACO

DYNACO, INC.

3912 Powelton Ave., Phila, 4, Pa-

JOSEPH GIOVANELLI*

Recording Off the Air or from Discs

Q. When recording off the air, will I
obtain beller results with wmy tunrer con-
neeted divectly into the appropriate input
of my tape rvecorder, or with the tuner
connecled to my preamplifier and the tape
recorder connected to the tape outpul con-
nection on my preamplifier. When record-
ing from discs, will I obtain better resulls
with the tape recorder connected directly to
the pickup terminals, to the output of my
preamplificr or across the speaker terminals
connecled to my power amplifier? Joseph
Diasz, Jr., Bridgeport, Conn.

A. You can probably get Dbest results
with least problem of duplication of con-
trols by going either directly from the
tuner into the tape recorder or by using
the “tape out” connection of the preampli-
fier, This conneection is virtually the same
as a direet connection to the tuner. If,
however, you wish to correct for some
deficieney in the program’s audio, you
might find it advisable to feed the cathode-
follower output of your present unit into
the vecorder, giving you the ability to ad-
just the tone controls for best audio
quality,

As for recording from phonograph rec-
ords, the type of cartridge you have will
influence my answer to some degree. If the
cartridge is of the wmagnetic variety, it
must be connected to the preamplifier and
the tape recorder c¢an be fed from the tape
ontput conneetion or from the eathode-fol-
lawer econneetion, depending upon the need
for compensation via the tone econtrols.
You must not connect the cartridge di-
rectly into the tape recorder because the
cartridge will not be properly equalized
and poor sound quality will result. Also, if
you were to feed the magnetic eartridge
output directly into the tuner input of
the tape machine, you would not have suf-
ficient signal for recording because of the
low output from this type of cartridge.

If the cartridge is of the ecrystal or
ceramic variety, it is possible to conneet it
directly into the tuner input of the tape
recorder, to the preamplifier's aunxiliary
input, and with the tape machine con-
nected to either the tape ontpnt or to the
cathode-follower output as has been dis-
cussed.

The tape recorder should noi be con-
nected aeross the gpeaker terminzls when
fivest results are required. The charaeteris-
tics of the speaker and its refleeted im-
pedance, together with =a considerable
amount of hiss which usually is present,
will eontribute to poor results. This hiss
level will depend upon the seitings of the
various volume and tone controls, and,
therefore, may not always be a faetor.

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

WWW. ammerceatadioRistery com

However, if the level of hiss is low, it
probably means that the amplifier is de-
veloping quite a bit of output. Therefore,
do not run the equipment im this mamner
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. 1 am inlercsted in the remarks Mr.
Canby has made on the Bauer circuit per-
taining to steveo—or should I say binaural
—earphones? The cirsuit is published with
values in the October, 1961 issue of
AvUp1o. I intend iryirng it. Could you give
me a crude idea of the approximate work-
ings of the cirenit? I gather that the ob-
deet of the thing 13 to recreate stereo by
way of phones fed from a stereo program
source (as opposed to Dbinaural source,
since none exists commercially ). Because the
phones inherently are binauwral the cirewit
apparently is an attempt to make them re-
produce in a true stereophonic fashion—
as a {wo-speaker setup does—by discretely
mizing some channel A with channel B,
and vice versa. Where the speaker sounds
are mized aceoustically in the room, ihe
Bauer circuil mizves 1hem elecirically.

Also, the air core chokes are apparently
non-standard values, according to my cata-
logs (9 and 11.4 mh). Any idea on where
to buy them or how to make them? Michael
N. Wildemann, West Hartford, Conn.

A. Have you ever heard stereophonie
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 from two speakers.
This is because the signal transmitted to
the left ear is completely isolated from the
right ear; the signal transmitted to the
right ear is eompletely 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 chan-
nel should be introdueed into the left ear-
phone.

Thig could be dona with resistors, with
the user adjusting 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 dis-
tance. Not only does the ear hear some-
thing from each speaker, but the ear also
hears this something with time delay be-
tween the time he hears the sound from one
speaker and the time he hears the sound
corresponding to this from the other chan-
nel. This time delay cannot be introduced
with the resistor method. This fact ae-
counts for the use of the inductances in
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with this arm?

In automatic position,

will it start, track,
and trip as safely

as the best

Do the turntable

meet the NARTB s.tar'z-é{_frds?

single-play equipment?

and motor
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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 assumed 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 high fidelity system,
expecting to be able to enjoy music free of distortion, and to pro-
tect your substantial investment in records. [J Chances are, for
example, that you may want to use one of the ultra-sensitive
cariridges developed originally for separately-sold tone arms
because of their high 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 prescrihed

by the cartridge manufacturer. Best proof of its capabilities is §

that the Type A tone arm is on the recom- _
mended list of every important manufacturer § ¢ 3
of professional-type pickups. [0 The Type A :
turntable and its double-shielded motor

were designed for each other, The cast turntable itself is some-
thing speecial ... {ull-size, heavy (6 lbs.), balanced and non-
magnetic, You will hear no wow, no flutter, no vibration. O Many
people consider Garrard’s pusher platform the most important
exclusive: Type A feature. This is unquestionably the gentlest
device ever designed for its purpose, and gives you the incom-
parable convenience and pleasure of automatic play whenever
you want it. [J With all this to offer, it is small wonder indeed
that Garrard’s Type A, in a single year, has become America’s
number one high fidelity record playing unit. It is proudly owned
by a growing legion of discriminating 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. (&E=2

R )7 & LABORATORY
o SERIES U

AUTOMATIC TURNTABLE

fPE A

Canadlsn Inqulrles to Clias, W. Polnton. LAd.. 04 Racine Noad, Nexdale, Ootsra
Tetrlivties (her 1han U.8. 4. and Canuda 1o Gasrard Englneering and Nfg Co., 1ol Swlidoa, Wils,, Englind
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This advertisement is reprinted front JOURNAL OF THE SOCIETY OF MOTION
PICTURE AND TELEVISION ENGINEERS and JOURNAL OF THE AUDIO
ENGINEERING SOCIETY for the benefit of AUDIO readers
seriously engaged in quality microphone applications.

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

There are six dynamic microphones in Altec’s new profes-
sional 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:

[P R@ @ [F of 1AL

Superior Performance ;E'f’
Each Altec 684A Omnidi- ———==

rectional and 685A Cardi- =:
oid Microphone comes to =.
you with its own certified =——————2

Or DL ST F PR H S ey O

calibration curve made 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 pro-
vided by your Altec Microphone.

BALANCED PAIRS FOR STEREQ: For stereo
work, any pair of 684A or 685A Micro-
phones is perfectly matched in perform.
ance characteristics. The calibration
curves offer rapid means of assuring
yourself of this balance.

DESIGNED FOR RIGOROUS PROFESSIONAL
USAGE: The exclusive sintered bronze
filter positively bars all foreign matter.
These Altec Microphones may be used
safely in any situation the professional
engineer finds himself; not only in a
protected studio, but anywhere —a

ALTEC 684A OMNIDIRECTIONAL MICROPHONE

Frequency Response: 35 to 20,000 cycles » Output
‘I,llrll{:edance: 30/50, 150/250, 20,000 ahms + Qut-

db (Ref.: 10-3 Gauss)

ALTEC 686A LAVALIER MICROPHONE

Freguency Response: 70 to 20,000 cycles « Oulput
Impedance: 30/50, 150/250 ohms « Output
Level: —55 dbm/10 dynes/cm? « Hum: —120 db
(Ref.: 102 Gauss)

Level: —55 dbm/10 dynes/cm2 » Hum: —120
Price: $81.00 net

Price: $54.00 net

metals grinding mill if need be. Only
Altec offers this absolute protection
against the gradual degradation of
quality common in ordinary micro-
phones that can’t prevent dust, mois-
ture, and minute ferrous particles from
restricting diaphragm movement.

Also featured are diaphragms of in-
destructible polyester that cannot be
damaged by blasts, shock, impact —
designed specifically for rigorous vsage
in any professional applicalions.

EXCLUSIVE ALTEC MICROPHONE EXCHANGE
POLICY: After expiration of normal full
year guarantee, you may exchange an
inoperative microphone for a compar-
able new unit at a fraction of original
cost. This Altec policy is unique in the
industry; offered to better serve micro-
phone users. ==

ALTEC 685A CARDIOID MICRPHGNE

SHOWN N ALTEC 181A BOOM MOUNTY

Frequency Response: 40 10 16,000 cycles » Output
Impedance: 30/50, 150/250, 20,000 ohms « Output
Level: —54 dbm/10 dynes/cm? » Discrimination:
Average front-to-back, 20 db « Hum: —120 db

(Ref.: 10-1 Gauss) Price $96.00 net

For specific engineering dalails, call your nearest Altec
Distributor (lisled in your Yellow Pages) or write Depl. A4M

ALTEC LANSING
CORPORATION

A SUBSIDIARY OF LING-TEMCO-VOUGHT, INC,
1515 South Manchester Avenue, Anaheim, California

©1962 .

Altec

Lansing

Corp.

OTHER ALTEC DYNAMICS PRICED FROM $36.00 + ALTEC MINIATURE CONDENSER MICROPHONE SYSTEMS:

Omnidirectional, $236.00; Gardiod,
desk and floor stands,

4

WWW ammerieaaiadiahistary com

] $275.00. + Altec offers a complete line of microphone accessories includin
switches, wall and boom mounts, 8 g =

the eircuit. Unfortunately, you will have
build 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-
cigse values of components are important.

The Use of Line-Bypass Capacitors

Q. In amplifier and preamplifier circuits,
I have noted the wuse of capacitors of
about 0.08 nf placed belween one or both
sides of the 117 volt a.o. line and ground.
What is their purpose, and which is the
preferred arrangement, one capacitor or
two or none? Edgar JI. Berg, Parsippany,
New Jersey.

A. The purpose of the line-bypass ca-
pacitor is to eliminate, or at least mini-
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 duration would then
be eansed. 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 osyn. Suppose
you have two amplifiers, and each has
such a line-bypass capacitor. The ampli-
fiers are coupled together for stereophonic
nse. The values of the bypass capacitors
may be somewbat different from 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.

Turther, there is a shoek hazard when
such capacitors are used. Suppose that
such a capacitor is used in an M tuner
aud in a preamplifier ; suppose each has only
one line-bypass capacitor; snppose, further,
that the tumer is plugged into the wall
socket in such a manner that the side of
the line to which the bypass capacitor is
conneeted 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. Sup-
pose that the operator of the equipment
wished to econnect the two with a standard
phono cable. He plugs the cable into the
preamplifier, but as he tonches the tuner
and the cable at the same time, prepara-
tory to plugging the cable info the tuner,
he reeeives a shock because the two chasses
are af different poteutials. He would have
to turn one of the plugs around in order
to reduce the likelihood of this shocking
sitnation. There is almost nothing you can
do about the shock problem when two
such capaecitors are used. In those in-
stances in whieh equipment is to be con-
neeted and disconnected many times, the
only manner by which this ean be done and
still avoid the shoek hazard is by running
a permanent, heavy ground strap between
the 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 re-
movers of anunoying line transients be-
canse less attention to polarity of the
wall plugs will be required. Unfortunately,
though, the use of a bypass eapacitor on
cach side of the line increases the possi-
bility of hum. The best arrangement is to
conneet all chasses to a good ground and
to use one line-bypass capacitor. The
polarity of each a.c. input should be so
arranged that the “hot” side of the line is
connected to the terminal to which the
bypass eapacitors are connected. This will
automatically place the other side of the
line at ground potential. Z

AUDIO e APRIL, 1962
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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, Audictape 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

*TRADE MARKS

“it speaks for itself”

AUDIO DEVICES INC., 444 Madison Ave., New York 22, N.Y.
Officesin Los Angeles o Chicago o Washiagton, D.C.

WWW akkerieaRiadiahistory com
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“Fantastic sound, equal to the
finest tape | have ever heard.”

The new GRADO STEREO CAR-
TRIDGES represent a major step
forward in bass depth and solid-
ity, in mid range detail and in
high frequency sweetness and
smoothness. The complete lack of
shrillness and stridency is most
refreshing.

All GRADO cartridges are ex-
tremely rugged and not magneti--
cally attractive. They are ideal
for record changers.

Gentleness to records and the
diamond stylus is proven by the
following fact:

ONLY GRADO GUARANTEES ITS
DIAMOND STYLUS AGAINST
NORMAL WEAR FOR A PERIOD
OF 5 YEARS!!

Senator Stereo Carlridge

Classic Stereo Cartridge

Laboratory Stereo Cartridge

Laboratory Series Tone Arm

For further details write to:

GRADO LABORATORIES, INC.

4614 71h Avenue Brooklyn 20, New York
Export-Simonirice, 25 Warren St., N.Y. C.

CIRCLE 6A

LETTERS

The Author Replies

Sir:

I challenge Mr. Dorf's statements on the
cqual-tempered scale. The twelve-tone seale,
V'3 apart is artificial. The ear does mot
hear that methodieally at all. An octave
(which the ear does mot hear) is divided
into 1200 parts for analysis, each part
being designed as a cent. The ecar, over the
middle octaves, can just detect two cenis.
I rafer you to Table I, page 453 of Helm-
holtz's “Sensations.of Tone.”” The approxi-
mate interval relationships between the
fundamental and each cent is rather in-
volved. The scale intervals are arrived at
by agreement of the culture. Western cul-
ture has over the years disagreed as to what
frequency the musical notes C or A should
have. At the present time we accept 440
eps as the musieal note A. We divide the
octave into approximately twelve equal in-
tervals and detune the fonrths and fifths
purely as a matter of taste. Although
Hebnholtz's book runs to 556 poges of fine
print, and although there are detailed
studies of the seales used by different cul-
tures, there is no evidence presented that
the enr hears a seale as V2, The factis that
some musicians, especially those playing
stringed insgtroments, choose a personal
seale which differs from the conventionally
aceepted one, The entire subjeet is com-
plex, physiologieal, psychological, and per-
sonal. However, by today’s convention,
fourths and fifths are detuned in most of
today's kevboard instrmments.

Davip YWoLkov,
Syosvat, L, L. N, 2,
10 Sunbeam Road,

Organ Pipes

Sir:

Xr, Dorf is not eorreet when ha states
that a 16-foot register begins with a note
of 32.7 ¢ps, prodnced by a 32-foot pipe. A
16-foot register ean begin with a 16-foot
open pipe, from which it indeed derives its
name, or & 16-foot register can begin with
an 8-foot stopped pipe, or certain reed

pipes which are much less than 8 feet in
length. If the lowest note of a standard
AGO keyboard is 32.7 eps, it is then a 16-
foot regisier regardless of pipe length.
Piteh is given in terms of length of an
open pipe for the same reason that an organ
contains mostly open pipes. Next, T would
like to emphasize that the traditional pipe
organ builds its tone by synthetic means.
1f we examine the stop list of several sueh
organs, we will find stops of the following
pitches (although probably not on every
jnstrument) :

On the Manuals

Stop piteh Corresponding harmonic

16 feet Double
8 Tundamental
4 2
2-2/3 3
2 4
1-3/5 5
1-1/3 [
1-1/7 7
al 8

On the Pedals

Stop piteh Corresponding harmonic

32 feet Double

16 Fundamental
8 2
5-1/3 3

4 4
2-2/3 B
2 S

Notice the rather complete harmonie
series, Is it any wonder that the pipe organ
of tradition can produce so many different
effects and tones in spite of the fact that
its pipes fall into only four main tonal
families? I think thaf the art of the elee-
trouic organ will be greatly advanced when
more builders and players learn to use
stop of other pitehes in addition to the
usnal 16, 8, 4, and 2 foot pitches.

GEORGE S, SprATT,
452 W. Bel Air Ave.,
Aberdeen, Maryland.

MWPRE-AMPUFIER \

includes tubes . .. Price, Net, $105.00

MODEL AM-5116-B

ABOUT TRANSISTORIZED AMPLIFIERS

Langevin maintains an alert, aggressive engineering

o0

staff whose combined experience torals literally hun-
dreds of vears. Vigorous and continuing research is
engaged in to exploit new processes and new materials

for better performance and value.

To date no transistor has been found which allows
the low noise, isolation and flexibility necessary for
the first stage of a quality low-level preamplifier, al-
though progress has been achieved. Ar this writing

tubes are best.

FREE to professional users—write today

503 SOUTH GRAND AVENUE

on your letterhead.
$1.00 Value 76
page catalogue.

» SANTA ANA,

CALIFORNIA

CIRCLE 6B

WWW amerdceanadioRistery com
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The new Fine Line Ampex 1200

The 4-track recorder
that bids cross-talk good-bye.

Now, for those who insist upon the very finest in 4-track recording: the new Fine Line Ampex 1200. This precision
recorder completely eliminates cross-talk common among ordinary 4-track machines. And gives you studio quality
performance in your home. The reason: the Ampex 1200 is built to professional standards —with over 170 engi-
neering advances. O The first three advances: three new heads to permit precise narrow track recording, playback
and erasing. (They're made like those in Ampex professional and scientific recorders.) O Fourth advance: a new
tape guidance system to keep the tape in precision alignment from supply reel to take-up reel. We call this: fine
line alignment. It prevents cross-talk and gives you full frequency response. (It can't be jarred away, either. Both
system and heads are mounted on a micro-milled die cast frame to insure stability for the long life of the machine.)
0 Advancement five: low signal-to-noise ratio. Comparable to broadcast recorders. 00 These—and other advances—
are the many reasons why the Fine Line Ampex 1200 is your best buy among 4-track recorders today. See and hear
it at your local Ampex dealer. Prices start at $499.50. Ampex Corporation, 934 Charter St., Redwood City, Calif.

CONSERVATIVE SPECIFICATIONS: Records 4-trachk siereophonic 4-trach with tapes recordsd to maximum normal recording leval, Frequency re-

monophenic. Plays 4-track stergophonic, 2-track stereophonic loplional), spanse: 50-15,000 cps T 2 db at 7V ips; 50-8,000 cpe 2 dbat 334 ips.
4-teack monophonic, Speeds: records and plays at 3% and 716 ips with Signal-to-noise ratio: bettar than 55 db at 2Y6 ips;: better than 50 db at
up to 8 irs. 32 mins. of manoahanic recording ar playing. Recording in- 3% ips. Flutter and wow: under 0.2% rmsa it 7Vsips: under 0.3% rms at
puts: high impedance inputs (radic-phonc-TV-auxiliary} approx. 0.25 volis 234 ips. (Measured according to American Standards Assoc.) Timiing ac-

rms for maximum normal recording level; high impedance microphong curacy: periection of pitch ta within V5 of a hall-tone. Models: 1250 —
inputs. Playback outpuls: approx. 0.75 valis rms from cathode loligwr without case, 1260 ~— portable, 1270 =~ portable, builltsin amplitier-speazers,
AUDIO e APRIL, 1962 7
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Yitans of the High Iron Riverside 95512

Stereo recordists have been racing against
time in order to preserve the sound of the
last of the steam locomotives. Steam is stil)
abundantly represented in the mono catalog
but very few engines of that type are avall-
able for recording in pregent-day sterco. In
recent years, n tiny corps of specialists lhas
come into existence: a group concentrating on
the problems of outdoor stereo recording of
steam locomotives in action. Im many cases,
railway officinls have worked in close coopera-
tion with these recording crews in order to
get the besl posslble documentation of an era
on rails that has almost vanished, Three lines
located in the slates of Pennsylvania and
Michigan furnisbed the cast of iron starred
in thig release. Reading Railroad and the
narrow gauge East Broad Top Railread Co.
are the Eastern roads; Grand Trunk Western,
working out of Detroit represents the Mid
West stronghold of the Iren Horse. Top qual-
ity studio-type mizrophones were nsed by Ral-
bar Productions in making this recording for
Riverside. It may come as a surprise 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 uged to circulnte about the finicky
temperament of these mikes during their first
yeara in thig country until the Cineranma
movie productions of the mid *50s proved that
these microphones could go anywhere and still
bring back a terrific multi-channel sound
track.

T'he trains recorded here put on their best
stereo act as they rumble past with soul-
satisfying lows but the most haunting se-
gquences are the distant takes when the
whistles have a chance fo echo throughout the
rolling hills of Central Penunsylvania. Iigh-
grade sound in all the bands of this record
malkes this item ideal for stereo fans who like
to run their volume control at full throttle.

Subways Are For Sleeping (Original
Broadway Cast) Columbia KOS 2130

Some of the musical theatre's best friends
and closest observers have put forth the the-
ory that prosperous times seem to reduce
Broadway's creative vitality. If the idea holds
water, “Subways Are I'or Sleeping” signals
another upturn in our general prosperity. A
good-sized trucklond of capable profeskionals
have been involved in this production but the
peint and flavor of the story registers lightly
in the recording by the original cast. The
story, admittedly, is not an easy one fto set
to musie yet the Jule Styne score presents only
one or two tunes that I would go out of my
way to hear again. The idea that triggered the
show ig an appealing one—how to scrounge
a living in a big city through imaginative use
of work-ghirking brain power in order to
avoid the perilous stresses and strains that
burden the normal wage earner, The book and
Iyries by Betty Comden and Adoelph Green
trangmit only fleetingly the engaging charm
of the oddball characters who peopled I3d-
mond G. Love’s best selling book. The voenl
honorg favor the distafl side of the east. Carol
Lawrence, in the leading role of a magazine
writer gatherlng first-hand materinl on the

*12 Forest Awve, Hastings-on-ITudson,
N.Y.

8

SANTON*

finer points of a hand-to-mouth existence, has
the good fortune (o be involyved in Lhe shuw's
two best songs—Ride Through the Night and
Comes Once in a Lifetime. Orson Bean and
Phrlis Newman (Mrs. Adolph Green) make
the most of an animated good-for-stereo tele-
phone conversation in Strunge Duet. Sidney
Chaplin’s relaxed baritone complements the
lyrics of I’m Just Taking My Time but the
intricate melodic line of Hotw Can You De-
goribe a Iace gives him a difficult course to
steer In matters of piteh, The entlre cast
works hard in this show, Unfortunately “Sub-
ways” has failed to come in on the upper leval,

Esquivel: Latin-Esque
RCA Victor LSA 2418

Each album by Bequivel, the Mexican Mad-
cap, 18 apt to leave the listener with the im-
presgion that the limit of instrumental in-
genuity has now been reached. This feeling,
a3 we have learned over the yvears, persists
only until the release of his next collection of
mayhem in Latin tempo, Here Isquivel con-
verts the madder aspects of a gag by Ernie
Kovaes into orchestral arrangements that
would gladden the heart of Rube Goldberg.
Tor the latest release in the Sterco Action
gerles, he has talked the RCA muanagement
into permission to use two studios simultane-
ously for the production of Latin-Iisque. 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 assembled in Studio 2, about n e¢ity block
away, and told to listen to thelr erstwhile
companions in a similar fashion, A certain
Mr. Wilson was pnt in charge ag guest con-
ductor in Studio 2, leading us to believe thaf
the brunt of the party took place in Studio 1
where ISsquivel could oversee it, Iour engi-
neers were assigned to the split session—the
fourth man probably charging back and forih
Lbetween studios in order to live up to his im-
posing title of Communieationg and Mainte-
nance Engineer. I suppose thig is one way to
reassnre some listeners that they are getting
maximum separation but the gag has by now
lost muech of its freshness following a suoc-
cession of Phase Four releases on the London
label. In addition to the nsual channel switeh-
ing, Latin-Esque mnkes considerable use of
reverberation achieved by means of a tape
loop. Xylophones and percussion are given
seemingly infinite repetition as enhaneement
for lixquivel's piano in the title tune of the
album, Cachita and You Belong te My Heart.
A basg aecordion only inches away from i
mike produces woofer frequencies that may
prove piore surprising to your ear than the
album’s most outspoken tympani passages.
Speaking of surprises, wateh out for the
Scrateher—the gourd with grooves daeross fis
top—as it rasps its way from one speaker to
the ofher at the very bezinning of the record.

Bing and Satchmo
M G M (UST) STC 3882

Jolimny MNercer des

rves equal billing with
Bing Crosby and Louis Armstrong in this in-
formal reunion of two of the nation’s most
enduring talents, 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 gsound of the Arm-
girang trumpet. Three songs by Mercer show

WWW_ ameda2anadioRietery com

up in the course of the program but his work
in adapting most of the other tunes glves this
reel an unmistakable flavor. Billy May and
Bill Thompson have charge of the orchestra
and chorug respectively but the rest of the
east quickly fades into the background as
soon as the stars appear. Bing and Loufs
dominate the spotlight in mueh the manner
of an old vaudeville team. Between the two
of them, someone is “on” all the time. When
a vocal duet I8 not in progress, one pariner
busies himself in an asgisting role,

A typical rundown may be found in a tune
such as Sugar. Bing starts the ball rolling
and then offers comments of pertinent whimsy
while Louis proceeds to grind down a chorus
the voceal spot then returns to Bing during the
Armstrong trumpet chorus before the tune is
bounced off with a vocal duet. The old Arm-
strong staple Brother Bill is a logical candi-
date for a gathering such as this. Dardanella,
Muskrat Ramble, and Bye Bye Blues flourish
nicely under the affectionate treatment they
zet here. Among the Mercer compositions,
Rocky Alountain Moon gives Crosby his beat
chance to croon while the song writing trade
takes a gentle ribbing in the seldom heard
Little OV Tune. Tolay’s youngsters may cou-
sider these performers a bit old hat but they'll
have to admit the angle of the chapeau is still
a4 rakish one.

David Rose: Spectocular Strings
M G M (UST) STC 3895

It would seem that David Rose has decided
strings nlone are no longer the drawing eard
they used to be. This i quite an admission
from one of the leading exponents of the
strings-can-do-nnything school. In an under-
standable effort to go spectacular in this tape,
Rose has ndded mild-mannered percussion
which he uses to best effect in Afizirlon,
Sloughter on Tenth Ave. and music from Kie-
met. A tune called Happy Bow and a novelty
based on the “Kreutzer Sonata” glve the
strings the sort of workout we've come to ex-
peet from David Rose. There's ¢ Small Hotel
spotlights a smoothly handled plano at left
of center. Silent Thunder, of all the sweet
tunes in the album, seems to offer the best
possibilities for future growth. A touch of
¢cho has been introduced in this reel but not
enough to cause distress on a big s_\’utcm:
Once they get used to the slight iotrusion of
percussion instruments, David Rose fans
should find mueh to praise in this reel.

Lena on the Blue Side
RCA Victor LSP 2465

The eifect 1 get in this latest Lena Horne
dise is that of a stage appearance instead 01_'
the crowded night ¢lub suggested in some of
her previous releases on the Vigtor Jabel.
Even when allowance is made for the extra
margin of depth I'm getting on most records
these davs with my current stereo pickup,
this performance in an azure spotlight is the
best stereo appearance Miss Horne now has
to her credit. An improvement immediately
noticeable In this set is the control of sibi-
lance now that mike distance bas been in-
creased. In Paraedise, the first song on side
one, we get a good illustration of the record's
many fine points as the violinsg of Marty
Gold's orchestra imitate Lena's style as she
slides up the seale during some wordless pas-
sages. I'm sure I'm not the first one to dis-
cover that a phrase without words from Lena
ITorne can send more meaning through a sen-
sitive amplifier than a whole lyric delivered
by most other singers. Going through varying
shades of blues, Miss Horne brings a refresh-
ing touch to several old favorites. In It's a
Loncsome Old Town there's a sly suggestion
that the loneliness may not last forever.
Rodgers and Hammerstein's /¢ Might As Well
Be Spring hag an undercurrent of optimism
not normally associated with the tune and
The Rules of the Road finds Lena happily
heaping scorn on a befuddled suitor. If yon
happened to miss some of this artist’s earlier
stereo releases that bhave already been with-
drawn ("Give the Lady \What She Wants,”
LSP 1879 and “Songs by Burke and Van Hen-
sen,”! LSP 1895), you'll find this item emi-
nently worthy of a place beside previous al-
burs that were made at the Waldorf and 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-100, 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%.

FpRicEs ELIOHTLY HIGHER 1N THE VAR WEST
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FREE! $1.00 VALUE! Write for | ¥57qry 0!
the 1962 Fisher Handbook, a | !2\3&&6“
40-page illustrated reference | Rk 5

guide and component catalogue
for custom stereo Installations.

FISHER RADIO CORP. ﬁ,

21-29 44th Drive e e
Long lIsland City, N.Y.

Please send free Handbook, complete with de-

tailed specifications on Fisher Multiplex Adapters. |

|

Name I
Address. }
City. Zone. State. l
ad06 |
_________________ -
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1V2 1P.S. 40 to 20,000 cycles
(= 3 dB, 50 to 17,000 cycles)
334 |P.S. 40t0 14,000 cycles
(= 4 dB, 60 to 12,000 cycles)
17 1.P.S. 80 to 8,000 cycles (=

% NOT MUCH WAMPUM FOR SUHCH MACHINE!

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 .

i 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

LUKOR

MOTALA, SWEDEN
Sole 1. 8. Distributors

AmeLux ELECTRONICS CORPORATION

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

10

® 1962 AMELUX ELECTRONICS CORP.

Fm———————————————

1 L. A-d
{ Please write for illusirated descriptive 1
1 brochure :
1 Amelux Electronics Corporation |
| 60 East 42 Street @ New York 17, N.Y.
: Please send your free brochure to |
1
: NAME 1
|  ADDRESS I
1 iy STATE g
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Noel Coward: Sail Away

Capitol SW 1667
Yed Straeter: Dance to Music from Sail
Away Capitol ST 1666

In effect, Noel Coward's latest record takes
us backstaze during the days when he was
rehearsing his latest Broadway show. Hearing
him sing the songs from “Sail Away" gives
theatre fans a rare oppartunity to eavesdrop
while Coward demonstrates how each tune
was meant to sound. Show albnms featuring
n ecompoger handling his own songs are no
lonzer an absolute novelty but Coward’s "Sail
Away,” more than most musicals, reveals the
true bite of its original inrent when the com-
poser takes the helm. The lyries take on a
erackle that was scarcely suggested jn the
original cast album. The music provided by
an orchestra under the direction of DPeter
Matz amounts 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 Epglishmen™ aeccent in the Pas-
senger iz Always Right. Of the ballads, only
Something Very Strong sustains a steady me-
lodie line. The salient points of e¢ntertainment
appear in the clipped Useful Phrases and the
Culypso xhythms of When You Want Me and
Beatnil: Love Affaiy where Coward’s volce
takes on some of the staceato beat of a bongo.

Ted Stractetr's versatile dance music is a
highly appropriate medium for an insten-
mental freatment of the “Sail Away' score,
His piano and orchestra have long been favor-
ites at the smart Persian Room of New York's
Plaza Hotel. Unlike some of the best-Xnown
gociety bands appearing on records these days,
Stracter scales his orchestrations to a level
designed for home listening iustead of the
hubbub of a crowded ballroom. Capitol's
stereo conforms, however, to the pattern of
wide separation that ovchestras of this type
generally prefer. The brass section is clearly
defined on the left, strings and reeds on the
right.

Strings on the March Riverside RLP 7518
It's getting

80 @t recording engineer on
either side pof the Atlantiec scarcely knows

what to expect on hiy assignment board at
the start of a working day. We can only guess
what some chap in Great Britain had to say
when be dlscovered that he was expected to
record an album of marches played by a
large orehestri of brassey, rhythm, wl (of
all things) strings, The catch in this particu-
lar assignment was the unusual wish of the
recording director that the Knightsbridge
Strings dominate the brass during the mel-
ody. '"'he success of the project leads one to
suspect thar the engineer on duty had prob-
ably worked with the Knightsbridge Strings
in former recordings made for the Top Rank
label. Now that the Rank organization’s label
is no longer being e¢irculated in this country,
Riverside Records has taken this unorthodox
orchestra nnder its wing. It you don’t belleve
that banks of violins and cellos can take on
a march rthythm, listen to what these strings
do with British Grenadiers, Under the Donble
Eagle, and Colonel Bogie March.

Dinah Shore: Dinaoh, Down Home!
Capitol ST 1655

Ilas anyone ever spelled out just how much
a record reviewer is supposed to enjoy his
work ? Listening to some of the forlorn gems
that occasionally manage to reach the market,
I sometimes wonder about the record indus-
try's real concern in this matter. All too often
these days a release is thrown together solely
to counteract a gimmick being touted by the
oppositfon, This latest record by Dinah Shore,
I'm happy to suy, blithely ignores the induns-
Lry’s inuer problems and concentrates instead
on i form of entertainment that only Dinah
can provide at the present time.

This dise is nothing less than an attempt to
revive the sound of one of the great radio
shows of the past that featured Dinah Shore
inn songs of the South—'"The Chamber Musie
Society of Lower Basin Street.” Revive it
they do with the help of Jack Mursghall's ar-
rangements that provide a subtle Dixieland

(Continued on page 71)
( ]

AUDIO APRIL, 1962


www.americanradiohistory.com

The quality and versatility
of custom sound with the
Installation ease of com-

ackage equipment!

GALAXY combination
Preamplifier &
Power Amplifier

More power, more features, more sales po- | _
tential! Harman-Kardon has created a |° |
dramatic new concept in professional

sound equipment—a modularized line with | mss
performance, flexibility and value un- |
matched in its price range. For the first |
time, you can offer amplifiers combining ;
the quality and versatility of custom sound with the installa-
tion ease of compact, packaged equipment. Now you can sell
vour 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

Built by Sound Men for Sound-Men

HK-71
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GALAXY Preampiifer-Mixer

| facilities for precedence and compression
| operation. The first truly exciting devel-
| opment in decades, the Galaxy leads the

w=r=n | way in the achievement of important new
: 777 | techniques for the sale and installation of
: # * & @ | custom sound. Get the full story; write for

detailed catalog: Commercial Sound
Division, Harman-Kardon, Plainview, L. I.,, New York.

Just ¢ few features found on the GALAXY Series: Remote
control of level, AC power and standby operation; Monitor
jack as well as optional nmonitor speaker or vU meter; Con-
stant voltuge outputs, both balunced and unbalanced; Bridg-
ing conncctions; Low Cut Filter, Speech Filters; NARTB Mic
Inputs; All plug-in accessories; Re-
sponse and distortion specs that sat-
isfy the most stringent requirements. Eo

kardon I

Power Booster

11
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WIDER 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 five-year plan this
May. I'm jumping, because the idea seems
to me good.

No matter how often I repeat, here, that
this department does nof do insfrument-
testing and is not an equipment report, I
still find myself taken as an equipment
reporter, by readers and—worse—by manu-
facturers. Yes, in a way this eolumn 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 be—
what you might call a significance-report.
The produet itself is supposed to have two
characteristics here: (a) It is evaluated as
Something New, a significant, or interest-
ing, or amusing, or dangerous, or unfortu-
nate development, or “Just what the Doctor
Ordered.” (b) It is a characteristic 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 produet is easy.
There’s only oue of them to talk about, or
maybe even two or three, or four. At least
when I do my talking. \When LP appeared,
there were only Columbia records, 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 IMairchild stereo pickup
cartridges in the spring of 1958—and there
wasn’t much available competition at all.
My first sterco sound came through two
separate amplifiers—what else? There
weren't any stereo amplifiers, then.

But when the strikingly new begius to
merge into the characteristie-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 interested
too, for perfectly good reasons! Howcome
you haven’t mentioned owr 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 get-
tiug tough for me to mention stereo ampli-
fiers, ¥M-stereo (multiplex) {uners, mag-
netic carfridges, and so on, for the same
reasons.

Sometimes I get almost desperate, look-
ing for something really “New and Sig-
nificant,” and unique as well. Something I
ean write about usefully, with enthusiasm
and with pleasure, without expecting a
dozen other brands in the very next mail.
Ours is a big busiress now.

My “testing” of any equipment is via
routine and leisurely use, preferably inci-
dental to other work, like judging the

12
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music on records.

If 1 “test” a cartridge, it simply goes
into my system and is put to work; I for-
get abont it as fast as possible. I prefer to
let it tell its own story and if my attention
iz ealled to it, the reason is likely to be a
very practical one. A brand new recording
from so-and-so company seems sgrident in
the loud parts; or the record grooves aren’t
deep enough—the stylus skips. Or maybe
it’s just a bad scrateh? Only after some
time do I begin to think—hey, maybe it's
the cartridge, Now let’s see, what cartridge
i3 there in that arm? I ean't for the mo-
ment remember. And the same when the
sound is unusually fine. I'm likely at first
to ¢redit the recording 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 musi-
cal viewpoint, too, are reasonably a part of
an equipment report. And so we are think-
ing of draining off some of my evaluations,
to be directly added to the equipment re-
ports, the whole thing all in a piece. The
main intent will be to widen the scope of
the present “Kquipment Profile” depart-
ment and to leave me more room for the
things which seem to be more directly ap-
propriate to this space-—new things, sig-
nifieant things, trends and so on.

I fear this won’t allow me to evaluate
quite all of the equipment on the market,
even so! Not even the Editor, nor the Pub-
ligher, can manage that. I still can’t find
a way to play more than one record at a
time, using one pickup, one amplifier, one
pair of speakers (identical). Now if only
I could play all those reeords at 78 and
abgorb their intelligenee more than twice
ag efficiently . . . If only I had an antomatic
cartridge rotator, that would switeh in a
different carfridge every thirty seconds
while my records played, throwing the
brand-name on a sereen handy to my living
room chair. If only—when you come down
to it—I could listen to cartridges, speakers,
amplifiers and musie all at the same time.

I can't, and that is that. Not consc¢iously,
that is, nor on short time rations., But in
the long pull, you see, this is exactly what
I do manage to do.

I hear the whole system, from composer
to performer to recording to hi-fi sound,
as one huge super-unit of home entertain-
nient. The funetioning parts of this huge
whole get themselves sorfed out in my mind
in due course. But I've never been able to
do the sorting under foreed mental draft.
I just get confused. My ears go dead. Ny
judgment, whether of music or hi-fi, gets
positively addled. I sink into a state of hi-fi
apathy bordering on imbeeility. And T end
up having a glass of Leer or Ovaltine and
going to bed for a good sleey.

That’s the best way of all to evaluate
musie and equipment. Sleep on it. Night
after night. Works wonders. Takes time,
£00.
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SHARPLY RECTANGULAR

Just as well, said I to myself. The Edi-
tor 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 ngnal with the cover half torn off, I read
contentedly through “Aundio, ETC” (eheck-
ing 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 began to fix it up for April . ..

Coupla hours later . . . well, look on page
62 for March. (Guess they decided to sepa-
rate the “Audio” from the “KTC” or some-
thing.) Was I surprised.

The changeable paragraph was inciden-
tal and merely bhad to do with my Ii'l iljus-
tration of how a lightweight arm turned
out to be too light for a lightweight car-
tridge by the same maker. T was wrong—
quite wrong, That is, sort of. My assistant
had put the new cartridge in the arm and
had told me he had found it necessary to
add peunies to bring the thing down to
earth with the company’s new ultra-light-
weight carfridge in it. Then I sent him out
to buy a second shell for the arm, fo AB
another eartridge—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 cartridge 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 ultra-
compliant. With only only oune 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.

Well, let it be said that with the pres-
ently-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 foree by a spring instead of via
old-fashioned gravity; Shure's is a rela-
tively simplified version adapted to mass
production. (The Grado arm, as of last
mouth’s unexpected addendum on page 62,
is a samiple of the more 2laborate and semi-
handmade 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 reetangular and gener-
ous in length. The head uses a version of
the Danish serew conneetor with four con-
tacts, also to be found, though not quite
interchangeably, in such arms as the Em-
pire, the SME, ESL, and in a similar ar-
rangement 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 in-
appropriate here and are absent. No tricky
hair-springs for stylus force, just a good
old-fashioned plain miniature-door-spring
affair, with a little knurled knob to bring
it up tighter. A sensible triek: you ean
unhook it while you briug the main arm to
the zero-weight balance via the rear coun-
terweight. Saves serewing the spring all the
way down to slack each time, then serewing
it back to the reqnired tension. Not exactly
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A great tape recorder made greater:

1. New professional studio recording hysteresis-synchronous capstan motor: 24 stator slots
for ultra-smooth drive, ultra-quiet and vibrationless professional bearing system.

2. Two new take-up and rewind reel motors, both extra-powered for effortless operation.

3. New cored-out steel capstan flywheel with all the mass concentrated at the rim for improved
flutter filtering.

4. New optimally designed capstan drive belt brings wow down to negligibility.

5. New relay provides instantaneous extra power to the take-up reel motor at start to mini-
mize tape bounce. Provides near-perfect stop-and-go operation and eliminates any risk of
tape spillage when starting with a nearly full take-up reel.

6. New automatic end-of-tape stop switch cuts off take-up reel motor power. Also permits
professional editing techniques, whereby tape being edited out runs off the machine while
you are listening to it.

7. Playback preamps remain*on“during stop-standby mode to permit cueing.

8. Recording level adjustment during stop-standby.

9. Shock-absorbent helical spring tape liiters practically eliminate tape bounce at start of fast
winding.

And All These Well-known RP-100 Features:

Separate stereo 1/4 track record and playback heads permitting off-the-tape monitor and true
sound-on-sound recording; separate transistor stereo record and stereo playback amplifiers
meeting true high fidelity standards; monaural recording on 4 tracks; digital turns counter;
electrodynamic braking (no mechanical brakes to wear out or loosen); all-electric push-
button transport control (separate solenoids actuate pinch-roller and tape lifters); unequalled
electronic control facilities such as mixing mic and line controls, two recording level meters,
sound-on-sound recording selected on panel, playback mode selector, etc. Modular plug-in
construction.

Wow and flutter: under 0.15% RMS at 71/2 IPS; under 0.29/ RMS al 33/4 IPS. Timing Accuracy:
£ 0.15% (£3 seconds in 30 minutes). Frequency Response: == 2db 30-15,000 cps at 7Y/ |PS,
55db signal-to-noise ratio; &= 2db 30-10,000 cps at 33/; IPS, 50db signal-to-noise ratio. Line
Inputs Sensitivity: 100myv. Mike Inpuls Sensitivity; 0.5mv.

New
Features
Now

In The

New 1962
EICO RP100
Transistorized
Stereo | Mono
4-Track

Tape Deck

Semikit: Tape transport
assembled and tested;
electronics in kit form $299.95
Factory-assembled: Handwired
throughout by skilled
American craftsmen $399.95

An oﬁginai, exclusive EICO
product designed and
manufactured in the U.S.A.
(Patents Pending)

Carrying Case $29.95
$9.95

Rack Mount

FM MULYIPLEX AUTODAPTOR MX99 (Patent Pending)
Kit $39.95 Wired $64.95 Cover Optional $2.95

e — —Sir samRETD

EEEE
- 'l‘:: L
) X.ZQ..‘ reception

The MX-99 employs the EICO-originated method of zero phase-shift filteriess
detection of FM Stereo signals (patent pending) described in the January 1962
issue of AUDIO Magazine (reprints avallable). This method prevents loss of channel
separation due to phase shift of the L—R sub-channel before detection and matrix-
_ Ing with the L+R channel signal. In addition, the oscillator syachronizing circult
is phase-locked at all amplitudes of incomlng 19ke pilot carrier, as well as ex-

An original EICO contribution to the art of FM-Multiplex

FM-AM Stereo Tuner ST9B
Kit $89,95 Wired $129.95
Includes Metal Cover and FET

indicator, whenever pilot carrler 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 38ke carrier from appearing in the
output. However, very sharp L-C low pass filters are provided in the cathode-fol-
lower audio output circuit to reduce to practical extinction any 19ke pilot carrier,
any slight amounts of 38ke 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-powered 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 equipment,

70-Watt Integrated
Stereo Amplifier ST70
Kit $24.95 Wired $149.95
Includes Metal Cover
40-Watt Integrated

Sterec Amplifler ST40

Kit $79.95 Wired $129.95
includes Metal Cover

tremely sensitive for {ringe-area reception. This circuil also operates a neon lamp-

®1962 EICO Efcctronic Instrument Co. Ine.
3300 Northern Boulevard. L. ). C.. I. N. Y.

[}
I EICO, 3300.N, Blvd,, LLC. 1, N.Y. A4 I

[) Send free 32-page catalog &
dealer's name

[J Send new 36-page Guldebook to
RI-FI far which 1 enclose 25¢
for postage & handling.

Address
city.

S

Zone.

State.

— el

Over 2 MILLION EICO [nstruments In use.
Most E1CO Dealers offer budget terms.
Add 5% in West.

Liston to the EICO Hour, WARC-FM, N. Y. 05.5 MC, Mon.-Frk., 7:15-8 P.3. Export Dept., Roburn Agenciez Inc., 431 Greenwich 8t., New York 13
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. The
- Pro’s
Nest

i Saul J. White
Lcm_el Englneer, Audax, Int.
g

NO. 9 — A CORRECTION

In my last column 1 discussed a class of radio
station whose broadcasts filled me with nansea.
The column dealt with stations featuring exclu-
sively rock and roll, jazz, noisy commercials and
the sonic discharge of wild disk jockeys and an-
nouncers, whose only talents are gifts for noise,
fast talk and incitement o juvenile delinguency.
Two airliners collide, 128 persons die, Brooklyn
is burning and throngh it all these stations con-
tinue their salvos of brassy 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
his pet peeve. This was my state of mind when 1
wrate my December 1961 “Pro’s Nest” entitled:
“The Age of the Screaming Brass.” Perhaps it was
the unreality of the season with the Ciny ablaze
with Christmas decorations, the streets filled with
musie, the evenings devoted to holiday festivities
that produced a devil-may-care attitnde.

For years I had been tortured by sonic bom-
bardments and sereechings from some of our radio
stations. I resented the machine gun firing of
weather reports, time announcements and eall let-
ters interspersed with  deafening  commercials.
With no helds barred, I expressed what had been
gnawing at my innards {or these many yeurs.

I had no intention ts single out any particular
radio station and thinking I was picking a fic-
titious starion, I chose the letters “WXYZ-AM™ as
my target. I could not imagine any better call
letters for a mythical station. This time imagina-
tion was as good as reality. Believe it or not, dear
readers, there is a real, live station “WXYZ" in
Detroit, Michigan.

No particular station was in my mind when I
described a form of broadeast thar was equivalent
to a sustained toathache or a spike driven through
one’s eardrums, [ knew nothing of the character
or programming of the real “WXYZ” and 1 cer-
tainly had no intenzion of damaging the reputa-
tion of that station or any other specific station.
Therefore. T call the attention of all readers 1o
the fact that my column of December 1961 must
not be identified with “WXYZ” or “WXYZ-AM.”

Allow me to proffer my apologies. I know it is
no comfort to you, “WXYZ', that T thought your
call letters were a figment of my imagination. I
know now that yon are a good station giving serv-
ice to millions of dovoted listeners in your area.
Indeed. I realize how provincial my radio listen-
ing has been, but I never did get you on my
radio in New York, though I did get quite close
with a Canadian station coming in one night
when 1 was hunting for a program to help with
my insomnia.

I am sore, “WXYZ,” that vou are a well-man-
nered station. You have a balanced program cater-
ing to all tastes, a little roek and roll, for the
youngsters, a little dinner music for the oldsters,
and perhaps a symphony for the long hairs, I
know you give the time and weather reports with-
out hysteria and your commercials are properly
interspersed and presented with refined modulation.

Since 1 have been writing the “Pro’s Nest”, I
have been threatened with libel suits by networks,
publishers, anthors, hearing aid manuofactrers
and dog haters. My boss iz gerting pretty tired of
all this. Tf T don’t per oceasional letters of praise
and support for my straight-shooting, the monthly
budget for thi= column will be dropped. If T
can't project the right kind of image for Audax, n
will be back to the drawing board for me! After
all, we must get a little of our money’s worth.

If you want the “Pro’s Nest” to continue, please
send us your sympathies, congratulations, sneers
and arguments, as long as we know you are out
there. Anything will help. I will send you our
catalogs and my personal thanks,

AUDAX, INC.
Manufacturers of fine loudspeakers and lurntables
DIVISION OF REK-0-KUT COMPANY, INC.
28-19 108th Street Corona 68, New York

| #
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a precision deviee, this door-spring, but it
works OIK, give or take a half-gram or two.
This arm doesn’t bother either with side-
wige dynamic balancing——but then, neither
have most of the billion arms that have
played the billion-odd records of recent
deeades.

One minor eybernetie problent in longish
free-riding arms is solved here intelligently.
Should your arm pivot all the way ’round
anid ‘round, or should you try to keep
people from letting it go too far via an
arm stop of some sort? One arm I recently
wroteé about has a delicate spring inside
and no arm stop; if you just happen to
wind the amm 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 managed not to. Shure has a
trick compromise, an arm stop that can be
pushed ulong 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 iedge,
say, neatly centered over the record spindle
or off in space a foot or ko away from the
turntable. This has to be set, ordinarily,
during the arm installation, and five ont
of ten installers will forget about it and
have to re-mount the arm. Shure’s you just
push, until it's where yon want it. But the
arm won't suddenly free-wheel around in
a dizzy circle by accident.

I note one welcome feature of the Shure
arm—extra cartridge shells ean be had at
a quite reagonable prive. T must say, T
wince at paying five bucks or so for each
extra shell T buy for some other arms, to
accommodate alternative cartridges. Prob-
ably worth it; but even so, I'd say that a
low profit margin might be wise on inei-
dentals of this sort. Very goad 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 theve isn't anything you can do about
it until the thaw gets over with and spring
is really heve.

Mine really played tricks on me this
March. Up until the snow, sleet, and ice
began, it had worked novmally enough: a
directional yagi affair mounted on top of a
rotator, it bronght in my New York sta-
tions when I aimed it South by a bit West,
and when I wanted the Travelers Weather
Service, in Hartford, off slightly Nor'East
—the Travelers iz the only intelligent
weather service in the country, fit for an
unknowing but sensible listener with an IQ

of, say, 99 or above—well, I rotated the
aerial with my switch box in the house until
the meter registered East and in came the
Weather, complete with probability esti-
mates, like 3 out of 10 chances for snow
by evening, 6 out of 10 later on, lowering
to 2 out of 10 by morning . .. I'ull imiting
at the easterly setting; yet at the southerly
getting, for New York, the weather is
barely andible at all. Off the beam.

Come Mareh, we had 15 inches of snow
followed by what scemed like several feet
of dense sleet, mixed intermittently swith
rain, all below freezing. About five storms’
worth. Then a thaw—34 degrees, And a
re-freeze, for a crust that yon conldn’t
break with a sledge hammer and a mass of
twisted, bumpy solid ice on my road,
heaved into ruts and rocky hummoeks.

On my roof there was lead-like sleet,
merging all around ths edge into a layer
of clear ice about eight in¢hes through. Off
the edge, seven-foot icicles formed, to be
knocked down every day or so. Right
through the middle of thai clear ice went
my dipole I'M lead on ene side of the house
and on the other the four-wire leads to the
rotator.

For three weeks in a row I got practi-
cally no signal at all, no matter where T
rotated. Seems something must have been
leaking into the ice. Then things got zanier.
I found that the rotator did make a differ-
ence, but the strongest signals eame when
the antenna was side-on towards the source
of the signal. New York came in OK when
the thing pointed due Northeast, broad-
side: but the Weather, straight ahead,
couldn’t be heard at all. Drowned out by
New York, twice as far away. Finally, at
ten below, the rotator stopped rofating.
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.
Sinee then, I've been stuck at due West.
No weather, no New York.

Then suddenly, after a week, New York
came back, followed all of a sudden hy
Weather, at the rear of the stuck antenua.
Clear as a bell. New York faded out again;
Weather stayed. So it looked as though
maybe nature wag beginming her spring
cleaning, the radio beams were returning
to the rule of reason, and maybe after an-
other few wecks 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
directional affair that never failed to dis-
tinguish between the points of the compass.
Don’t ask me what made it suddenly go
side-sensitive. If youn ask me, I think it
was the radio signals themselves, taking a
winter detonr. E

THIS MONTH’S COVER

Most of the time nowadays when we
consider equipment and speakers for
home installation, we tend to think about
the bookshelf-sized units in order to con-
serve space. On the other hand, there are
many people who have both the space
and inclination to encompass more elab-
orate systems. Here is a system intended
for the latter type of person. Obviously,
the focal point of the installation—and
certainly the most space consuming—is
the JBL “Paragon” loudspeaker sys-
tem; it is both the sound and visnal cen-
ter. The rest of the equipment is housed
in a Rockford furniture cabinet and con-
sists of the following:

WWW amerdcearadioRistery com

Tandberg Model 6 stereo tape recorder
Garrard Type A antomatic turntable
Empire 108 sterco cartridge
Sherwood Mark 4 tuner

Sherwood Model 5000 amplifier

An interesting decorative note is the
Buddha on top of the Lansing speaker
system. It is an authentic reproduction
of an ancient Buddha which serves as
“mascot” for Empire. The painting on
the left wall is by an Italian artist by
the name of Milo, and the photograph
was taken by Mort Weldon. This room
setting is arranged at the main showroom
of Airex Radio Corporation, 85 Cort-
landt 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 loudspeckers 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 (535 —
1605ke), 1 for SW (3.8 —
12m¢) and 1 for FM (80
— 108mc) bands — and a
preamplifier which allows
the use of cartridges
from the low-output high-
quality type (2.5mV). The
use of this amplifier trans-
forms radio broadcasts,
records and tapes into
wonderful stereo repro-
ductions.

If Pioneer's FM multiplex
odaptor is connected to
this amplifier, the tone
quality of stereo FM
broadcasts will be ex-
ceptionally fine.

EXQUISITE
HI-FI SRS
SOUND! —

32-watt
FM/AM-AM/SW
Stereo Tuner Amplifier

SM-G204

P e

The SM-G204 can produce ==
an output of 32-watts (16/ == s . A3
16w). 6GW8 (ECL86) sup- . . "
pling this output is a new
output tube. Its triode is
provided with adequate

prevention against hum, pessess - £
while its pentode has been e

greatly improved in output == 4 " 2%
sensitivity. Through the J &
adoption of this high- re
performance output tube
and tone-quality-first de-
signing, the new SM-G204

can produce wonderful
distortion-free HiFi tone.

New Product
High-Quality FM MPX Adaptor MXA=1

Pioneer is proud to announce its new, superb MPX adaptor for the
greatest realization of FM stereo. The MXA-1 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 by combining the MXA-1
with Pioneer's FM Stereo Tuner Amplifier.

PIONEER ELECTRONIC CORFORATION
5 Otowocho é-chome, Bunkyo-ku, Tokyo, Japan

[ ) Distributors:
U.S.A. PETELY ENTERPRISES, INC., 300 Park Ave. South, New York 10, N.Y.
Canoda IMPORTHOUSE OF CANADA, 2939 Eglinion Ave. E., Scarboro, Onlotio
Singopore & Malaya HWEE SENG & COMPANY, 259 Beach Road, Singapore 7
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EDITOR'S REVIEW

RANDOM THOUGHTS

SN'T 1T ABOUT TIME that doubts about the value of
I 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 funda-
mental 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 mono-
phonic reproduction to paintings and stereophonic
reproduection to seulpture. Both are art, but the former
1s two-dimensional and the latter is three-dimensional.

SNr 1T TIME that the THFM started to think about

re-evaluating amplifier standards, in view of the

appearance of transistor amplifiecrs? We are re-
ferring specifically to the requirement that measuve-
ments be made with a very well regulated ezternal
power supply. Considering the unusunally interdepend-
ent relationship between the power supply and ampli-
fier in fransistorized units, it might be well to con-
sider modifying the standard to accommodate this
contingency. Isn’t it also time to rethink the musie-
power rating? The horsepower race does seem to be
about over.

SN’T 1T ABOUT TIME the weather started to turn
warmer $

16

RE ALL-NIGHT CONCERTS going to replace rock-and-
roll? On February 24, Radio Station WGMS of
‘Washington, D. C., broadeast the nine symphonies

of Beethoven in a continuous cyele, ending at 6:00
am. 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 musie will eventually supplant rock-and-
roll. Anything is possible.

SN’r 1T ABOUT TIME that F'M-AM stereophonic broad-
I casts were halted by the I’'CC? Now that M stereo
by means of multiplex transmission has been ap-
proved by the FCC, it seems rather incongruous that
T'M-AM stereo is still permitted. It ean only serve as
an obstacle to the acceptance of M stereo by the gen-
eral public. Why don’t we all sit down and write to
the Federal Communications Commission, Washing-
ton 25, D. C., and suggest that it call a halt to this
basically inferior method of stereo broadeasting. By
halting simuleasts, the stations now broadcasting stereo
by this method may very well switch over to FM stereo.

TAPES NEEDED

Bvery now and again we run across a situation
wherein people who would seem to have enough prob-
lems 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 stu-
dents by reading entire textbooks and other appropri-
ate literature alond and recording them on tape. Hence
the name of the projeet, ‘‘Textbooks on Tape.’’

Not content to do just a little, the group has de-
cided to talk 500 tapes worth this year—that is, 500,
Y4-inch, Ti4-inch reel tapes. They would like any of us
who wish to contribute rensable or new tapes to send
them to ‘‘Textbooks on Tape,’” ¢/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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It looks different —because its exclusive design demands it!

It sounds different — because it's made to sound better!

It is different — it tracks at the remarkable ultra-lightweight
of only half-a-gram!

LISTEN! — and you will know the difference —a kind that
makes all the difference in the world to youl

TECHNICANA: The Model 381 STANTON Stereo Fluxvalve is an
ultra-linear professional pickup with an inherent versatility permitting
the interchange of five V-GUARD styli to meet all individual requirements.
RESPONSE: = 1 db from 20 to 10,000 cycles; = 2 db over the
entire audible range.
QUTPUT: Nominal 1 mv per cm of recorded level
CHANNEL SEPARATION: 35 db -
IMPEDANCE: LOW 500/600 ohms: HIGH 47,000/100,000 chms.

TRACKING FORCE: Model 381AA from % to 2 grams in lightweight arms;
Model 381A from 2 to 5 grams in conventional arms.

ANew/ MODEL 381AA with 0.5 mil D3805AA V-GUARD Stylus $49.50
MODEL 381A with 0.7 mil D3807A V-GUARD Stylus $48.00

Other quality STANTON Stereo Fluxvalves from $16.50

“F OR T H O S E W HO CAN H E AR T H:E DIFFERENTCET ‘

!

PICKERING & COMPANY, INC., Plainview, N.Y. =y

The hermetically seaied STANTON Stereo Fluxvaive is warranted for a lifetime and is covered under the following patents: U.S. Patent No. 2,917,5590;
Great Britain 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 gltimate illusion
of stereo, it follows therefore, that this system is the ultimate in stereo?

HE DESCRIBED STEREO SYSTEM Was
Tproposcd for the purpose of allow-

ing a slight alleviation in the space
problem, so often encountered with the
installation of two-speaker systems for
stereophoniec usage. It will become evi-
dent, as my plan unfolds, a decrease in
cost is not the prime objeetive. The
methods utilized take advantage of tried-
and-proven engineering prineiples, 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 source. Of course,
any other stereo signal source may he
used. From the “multiplex” ontput jack
the signal is fed into a sterco adapter

t 17908 Woodru)ff Ave., Bellflower, Calif.

and the resultant two channels are fed
to the preamplifier. Up to this point,
there is no deviation from standard prae-
tice. The preamplified signals are now
fed to an clectronie switeh, operating in
a free-rnnning mode at approximately
100,000 eps.

In the electronie switch, the two sig-
nals are sampled at the 100,000-cps
rate, and the resultant composite signal
goes to the power amplifier. (The basie
concept of the electronic switeh is il-
lnstrated in Fig 2.) It will be noted that
# single power amplifier is used, a sec-
ond amplifier not being needed, as in
conventional systems. At the same time,
synchronizing pulses are fed simul-
taneonsly from each half of the elee-
tronic switeh (alternate cyeles) to a
servo amplifier and electronic strobe.

STEREO
ADAPTOR

DUAL CHANNEL
PREAMPLIFIER

DETECTOR OUTPUT

¥

}
ELECTRONIC
SYNC, SWITCH SYNC,
Y I Y
SERVO POWER SERVO
AMPLIFIER AMPLIFIER AMPLIF ER
| Y
A — T | ety > St R oty
T g SPEAKER i il
MOTOR e : MOTOR
3
// AN
v, AN
=2 +2
—9 /
7/ N |
ELECTRONIC ELECTRONIC
STROBE N STROBE

Fig. 1. The linear-track system.

18

WWW_ akherieaniadiahistaory com

CHANNEL A CHANNEL B
C
(A
POWER
AMPLIFIER
CHANNEL A CHANNEL B
0
(8)
POWER
AMPLIFIER

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.

Treating each of these individually,
we find that the syne pulse is used fto
trigger the servo amplifier, which pro-
vides power to the servo drive motor,
which, in turn, provides motive power
to position the speaker system to one
extremity of the gnide rails, It goes
without saying that extremely rapid am-
plifier and servo motor response is neces-
sary for this operation. The other syne
pulse goes to a binary divide-by-two
deviece, which redneces the effective out-
put pulse repetition rate to 50,000 eps,
causing the strobe cirenit to flash at this
rate. The halving of the trigger fre-
queney is necessarvy to provide time to
move the speaker system from position
2 to posttion 3, or viee versa. The strobe
systems illuminate the speaker at po-
sitions 2 and 3, providing the illusion
of two separate and distinet speakers.
Sinee the ultimate goal of stereo is il-
lusion, by achieving illusion it can be
said that we have created stereo.

During monophonie 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 sterveo system, for the
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MOTOR |
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e
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POWER
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<D
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Fig. 3. The circular-track system,

unitiated. The sign could read as fol-
lows :

“DURING STEREO OPERATION
DO NOT WALK BETWEEN
SPRAKERSY

The basic waveforms associated with
the switching process are illnstrated in
Fig. 4, and should be, at this time, self-
explanatory.

Once the system has been installed
and all preliminary adjustments made,
the over-all maintenance should he ex-
tremely 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,) compounds. This
should be approximately every 25 stereo
hours, or when squeaks and sparks are
noticed. This, of conrse, would also de-
pend on the over-all weight of the basic
speaker system utilized, and wonld be at
the diseretion of the user. Aside from
the low mainfenance involved, it should
be noted that the speaker system chosen
must be one which is eapable of handling
the “g” forees involved during the start-
ing and stopping of stereo operation.

Modifications

An alternate system, utilizing the same
basic approach, could be set up on a
cirenlar track. This is illustrated in I'ig.
3. Although the cireumference of the
circular track is twice the length of the
linear track it would not provide as
great a distance between speaker posi-
tions 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 circu-
lar track does have some definite advan-
tages over the linear track:

1. Continuous motion without

stop-and-go problems.

2. Need for only one amplifier and a

single synchronous drive.
However, as sad as it may seem, the cir-
cular concept was abandoned dne to the
definite audiophilitic advantages inher-
ent in the linear system.

Returning to the linear system, it can
be seen that by providing a remote sepa-
ration eontrol (at the end of, say, a 25-
foot cable), and by using this control to
vary the switching rate, and more im-
portant, the strobe syne, we can easily

the

provide virtually an infinite number of
visual speakers. Therefore, by incereasing
the rate at which the strobes illuminate
the system, we can provide 6, 8, 10, or
even one continuous speaker system cov-
ering the entire distance hetween posi-
tions 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 basie
concept are possible, and are, in reality,
limited only to the imagination of the
users. To paraphrase the words of the
immortal Lengthfellow :

Breathes therve a man with sowl so dead,
Who never to himself, hath said,
Man, like this is way out!
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Ior 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 couldu'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 orches-
tra and rebuild your home in the
form of an auditorium. If any-
one does sueceed in building an
acceptable version, please send
photographs. WI GUARAN-
TEE PUBLICATION OF
THEM!!
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Electronic Speed Control for
Hysteresis-Synchronous Motors

HAROLD D. WIEBE*

This article describes design features of a power supply for small induction motors which con-
verts normally fixed-speed motors, driven from the 60-cps power line, into variable-speed motors,

WO-PHASE HYSTERESIS-SYNCHRONOUS
TMOTORS are usually nsed in critieal ap-

plications because of their smooth
torque. These motors depend on an elec-
trical phase difference between the eur-
rents in the two-phase windings for rota-
tion. 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 in-
dependent of the voltage sourece, but
dependent on the frequency of the
source. The magnetic field set up in the
armature makes one revolution each elee-
trical eyele, and the armature lags this
rotating field by an amount depending
on the load.

A power supply to drive such a motor
at variable speeds should provide a con-
stant 90-deg. phase difference hetween
the ewrrents supplied to the two-phase

* 1205 Amanda Place, Cincinnati, Ohio

windings, and this current should be
variable with frequency for varying the
shaft speed. The phase currents should
be reasonably constant for uniform
torque at different speeds, but the fre-
quency souree must be stable at any fre-
quency sefting because the speed is only
as stable as the driving frequency. In
addition, the frequency source 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 source. In the frequency-se-
lective feedback network, most of the
resistance is fixed, with a small part
variable in the form of a ganged poten-
tiometer. The capacitance in this network
is a fixed value and should be stable, of

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 exaetly, but it may be cali-
brated in actual application. However,
large changes in the amplitude of oscilla-
tion may occur 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 ampli-
fier, the amplitude-sensitive negative-
feedback section of the Wien bridge
should be adjusted very close o the bal-
ance point. The amplifier itself should be
high-gain to provide sufficient feedback
to maintain oscillation. This is aceom-
plished by uvsing a high-mu dual triode
with a cathode-follower output to isolate
the gain-lowering effects of the bridge.
An additional advantage of this eathode
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Fig. 1. Schematic of the vernier speed control.
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Fig. 2. Simplified equivalent circuit of
motor load.

follower is that it isolates the high out-
put impedance from the bridge, thus
eliminaling varjation in the output jm-
pedance as an output frequency or am-
plitnde affecting faetor. The output is
taken off at this point, again for isola-
fion reasons.

Occasionally low-frequency modula-
tion of the output is noticed, usually
around 2-3 eps. This is due to phase
shift in the lamp’s thermal eyeling react-
ing with phase shift in the amplifier at
some low frequency so that the loop gain
is one. The remedy is to change the am-
plifiers’ phase shift. If the capacitors in
the feedback loop and between stages are
inereased in value, the lamp will be the
dominant element, causing these sub-
andible oscillations to die out. This also
makes phase shift negligible at the de-
sired oscillation frequency, further iso-
lating the amplifier’s parameters from
determining the output frequency.

When correctly adjusted, the oscilla-
tor is virtnally insensitive to tube aund
snpply voltage variations. The version
shown, when oscillating at 100 cps and
10 volts output amplitude, showed less
than 0.5 eps variation for 20 per cent
variations in heater, plate, and output
voltages, or 30 per cent variations in tube
plate resistance. No means were avail-
able 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 eps. The
unit has less than 2 db variation over a
frequency range of 16 to 2200 eps, 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 reduection in
bridge ecapacitors produce oscillations
well above anything needed fo drive mo-
tors normally powered from 50, 60, or
perhaps 400 cps. All these points are
discussed to enable the reader fo adapt
the circut to his own applieations, 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 ampli-
fier. The unbypassed cathode resistor
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here provides gain stabilization. A split-
load phase inverter is directly-coupled
to the triode amplifier’s plate. The small
series resistor stops any parasitic oseil-
lations resulting from the possibly nega-
tive input impedance of the phase in-
verter. The push-pull output is eonpled
to the grids of a conventionally-con-
nected output stage. Series resistors
limit operation to class AB,.

The load impedance, equivalent to an
inductance and resistance (for ome
phase) in parallel with a eapacitor, in-
ductor, and resistor, presents a complex
load to the amplifier. The imaginary
part of this load impedance may he
eliminated by adding a capacitor in series
with the paralleled phases. The value of
this eapacitor, and the value of the ca-
pacitor which provides the 90-deg. phase
shift necessary (for maximum torque)
between the two phase enrrents, ean be
found in the following manner.

The ecomplete equivalent cireuit for a
two-phase motor is shown in Fig. 2.
(This is for constant-load constant-input
voltage frequency, since these equivalent
indnefances 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 eps for convenience, When the toraue
output is maximum, the phase difference
between the phase currents is 90 deg.
But if the small current-sampling resis-
tors are inserted in series with each
phase, and these currents ecompared on
an oscilloscope, the current is so non-
sinusoidal as to make the familiar ciren-
lar 90-deg. pattern very doubtful indeed.
So, attacking the problem from the other
end, the phasing capacitor should be ad-
Justed to give the maximum torque. The
value which allows the motor to start,
undev 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 valne of
capacitance will equal the value deter-
mined times the ratio of the measuring
frequeney to the desired frequency. Thig

capacitor will usually be between 1 and
10 uf, and it should have a working volt-
age of at least 300 volts for use on the
nominal 110-volt snpply voltage.

Now that the correct phasiug capacitor
value is determined, the complete motor
will have an inductive characteristie. To
permit the power supply to provide an
appropriate value of resistive load for
the pentode ontput stage, a eapacitor is
placed in series with the complete motor.
When this capacitor is of the correct
value, the eurrent supplizd by the output
stage will be entively veal, so that the
total current supplied, which ordinarily
wounld 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 determina-
tion involves measuring the supply eur-
rent and adjusting the power-factor cor-
recting eapacitor for minimum indieated
enrrent 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 re-
sistive) can be found by dividing the
supply voltage by the indicated enrrent.
This value is nsually bhetween 100 and
3000 ohms. The method deseribed for
converting the value of phasing capaci-
tor found at a convenient measuring fre-
quency to that value needed at the de-
sired frequency maybe used here. It
should be noted that this conversion
method is not exactly valid, since some
of the phase parameters change with fre-
quency. If the method is applied between
frequencies with ratios of abont 3 or less,
the results are close enough to work well.
The impedance (when the correet power
factor is obtained) will also vary slightly
with frequeney, but the value obtained
at the measuring frequency can be used
snecessfully.

The above method depends heavily on
the desirved range of operating frequen-
cies, corresponding to the desired speed

range, being small—say, plus or minus 5
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to 10 per cent—and centered about the
value to which all caleculations were re-
ferred. Certain compromises can be made
to cover a wider range with one set of
values, but these have to be made ex-
perimentally with particular attention to
reactive loading of the output stage, loss
of torque, and other more insidious prob-
lems. Even the experimental methods de-
seribed for a single frequency are far
from rigorous, but they have the advan-
tages of simplicity and practicality.

A different approach is needed to cover
a more extended speed range. A block
diagram will illustrate the basic ap-
proach, as shown in Fig. 3. Rarely is
more than a 5 to 1 ratio of speeds de-
sired, and so the same basic Wien-bridge
oscillator serves very well as the variable-
frequency source. One of the problems
encountered is that of keeping a con-
stant phase difference between the two
currents. The phase shift through a
single-section RC low-pass filter is plus
45 deg. when

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

1

= FEq. (2
A1|ijC ¢ (2

or, when the phase shift is 45 deg., the
voltage gain is
| . 0.707/45 dey
Treg T ———

A similar technique shows that a sin-
gle-section high-pass filter has the same
gain of 0.707, but the phase is — 45 deg.
when © 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 souree,
the outputs will be equal in magnitude
but 90-deg. apart. For this to be true
over a range of frequencies, the RC
produet must be varied in step with the
oscillation frequency. But the angular
velocity, ®, produced by the oscillator
with the bridge resistors and ecapacifors
separately equal 1s 7/RC. If R is varied

the phase shift will be a constant 90-deg.
for any frequency. Physically, these re-
sistors are four sections of a four-ganged
potentiometer, and because of manufae-
turing tolerances, they will not “track”
exactly. This error is negligible as long
as the ganged potentiometer is kept in
the center of its range withont using the
upper or lower resistance limits.

The signals developed at the inputs of
the two power amplifiers are consfant
amplitude, variable frequency, and 90-
deg. apart. These power amplifiers have
the task of providing constant eurrent
through the two separate phases, which
present a partially inductive load to the
amplifiers. Power-factor correction is not
very useful here, since the capacifors
would have different values at different
frequencies. The loadline will be an el-
lipse. A triode push-pull oniput stage ac-
cepts a reactive loadline fairly well, but
its output has more of a constant-volt-
age characteristic than constant-current.
This, plus the low-efficiency and low-
output available from conventional tri-

tanw 'oRC =45 deg. Eq. (1) in the two-phase shifting networks along  odes, made a push-pull pentode or heam
or with R in the oscillator bridge arms, and  tetrode civenit more attractive. The high
w=1/RC all associated C valnes are equal, then (Continued on page 62)
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Protection of Trade Secrets

ALBERT WOODRUFF GRAY*

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

NEW JERSEY counrb recently stated a

definition of the illusive phrase,

trade secrets, that has sinee then
been generally adopted in defining the
boundaries within which the courts will
afford protection to sneh features of
business.

“A trade seeret, within the rules per-
taining to the rights that can be pro-
tected by injunction, is a plan, process,
tool, mechanism or compound, known
only to its owner and those of his em-
ployees 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 product or in
any other honest way, the discoverer has
full right to use it.”

To this the court added in this in-
stance the further comment, *“It is also
a generally accepted rule of law that
one¢ who by reason of a confidential busi-
ness relationship with the owner has
gained knowledge of his trade seeret,
will be restrained by a court from be-
traying the trust imposed in him by
using the secret for his own gain and
a confidential relation within this rule
is one which gives rise to a duty not to
use or divulge the secret to the detri-
ment of the owner.”

Then of the limitations imposed by
the courts on this protection of such
material, “Trade seerets arve not given
protection against all the world or per-
sons who have not learned the secret
by improper means or by virtne of a
confidential relation.

“All that the owner of a trade seeret
is entitled to 1g protection from a
breach of eontract or confidence against
one to whom he has confided the seeret
and those to whom such person may di-
vulge it and anyone who honestly and
fairly comes into possession of the se-
eret has the right to use, diselose, or
sell it without being subject to restraint
by injunection.’’!

Recently, before a federal conrt, a
manufactnver of silicon rectifiers that
operate in an electrical eireuit to con-
vert alternating to direet curvent
brought suit for an injunction against

¥ 112-20 Seventy-Second Drive, Forest
Halls; N Y

1 Boost Co. v. Taunce, 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 aetion, 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.

In its defense to this action the com-
petitor 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 produets
which this manufactnrer had developed
and were challenged in this action had
not only been generally known in the
industry itself but deseribed in detail in
widely ecirculated periodicals, text hooks
and government reports.

Among those in this organization who
had allegedly betrayed their trust by a
djsclosure of these scerets was the man-
ager of the company in addition to a
group of seven engineers and tecbni-
cians.

Of the law and its application to eir-
cumstances such as these the federval
court said, “One who discloses or uses
another’s trade secret without the privi-
lege to do so is liable to the other if,

“(a) Ile discovers the seeret by im-
proper means, or,

“(b) His discovery or use consfitutes
a breach of confidence reposed in him by
the other in disclosing the seeret to him,

“(¢) He learned the seeret 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
the other,

“(d) He learned the secret with no-
tice of the fact that it was a secvet and
that its disclosure was made to him by
mistake.”

With its decision that here there eounid
be no recovery by this radio parts manu-
facturer the court added the reasoning
underlying this eonclusion, ‘“I'rade prac-
tices to come within the obligution of
secreecy must be seerets. While they
need nol amount to invention in the
patent law sense they must at least
amount to discovery.

“Tt follows that matters which ave

WAWW. akmerieanRiadiahistaory com

generally known in fhe trade or readily
discernible by others in the trade can-
not be made secret by being so labelled
in an agreement. Equity has no power
to ecompel 1 man who changes employers
fo wipe clean the slate of his memory."”?

Another inecident involving this fea-
ture in the production and marketing of
auditory devices was the subject of an
action for infringement when, accord-
ing to the owner of the patent, patterns
were delivered to a machine shop op-
erator for castings to be used in bomb
microphones.

Under the agreement with the owner
of these patterns, the machine shop op-
erator was to make no castings other
than those ordered by the owner of the
patterns. In violation of this agreement
dies from these patterns were made and
sold by the machinist throughout the
trade until these activities ended in this
action. The machine shop owner con-
tended that these patterns were no se-
cret invention and for that reason their
owner was entitled to no recovery.

“We have here a relaiionship created
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 supporied by pre-
vailing moral eoncepts. “Thou shalt not
steal’ applies with equal foree and pro-
priety to the industrialist of a complex
civilization as to the simple herdsmen
of ancient Israel.”

The court then guoted from a famons
decision of the U. S. Supreme Court in
which Justice ¥lolmes said of a breach
of confidence of this sort by an em-
ployee, “The starting point is not prop-
erty 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 seerct or not, the employee
knows the facts, whatever they are,
through a speeial eonfidence that he ac-
cepted. The property may be denied but
the confidence cannot be.

(Continued on page 6§)

2 Sarkes Tarzian v. Audio Devices, 166
F. 8. 25, Cal., Sept. 8, 1958
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The Transistor Amplifier,
Economy Model

GEORGE FLETCHER COOPER

By judiciously selecting a composite signal, the amplifier may be oper-
ated close to cutoff thus reducing current drain and heat generation.

N FEBRUARY I DESCRIBED a two-stage
transistor amplifier configuration for
which I have found several jobs at

different levels recently. The ecireuit is
simply a grounded-eollector grounded-
emifter arrangement with direct coupling
between the stages but it lends itself
beautifully to a very simple design rou-
tine in which all the resistance values
work out absolutely painlessly. One ex-
ample 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 outpnt
transistor has to get rid of a lot of heat.
Recently I had oceasion to study an
amplifier for pnblic 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-profes-
sional user. You and T 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,
cither. In case you wonder why a man
who keeps writing he doesn’t like earry-
ing, computing or connecting seems to
spend his time writing, the answer is
easy: I like the money so that I ean 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 ontput stage. All T offer yon
here is an alternative which seems fto
work out much cheaper to build, quicker
to build, too, and which is rather more
flexible in adjustment to the best com-
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Fig. 2. Standard speech wave form.

Fig. 3. Rectified speech wave form,

promise between economy and protection
from temperature effects.

Just to remind you of the simplicity
of the basie cirecuit whieh T deseribed in
the previous article we can look again at
Fig. 1. Typieally the gain is avound
30-40 decibels so that a high-quality
microphone will need a preamplifier
though a carbon microphone will give
enongh 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
mode] and before discussing these addi-
tions we might think a little about the
sort of signals we are to handle.

There eannot 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 oceasional 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, «00000:h, and use this as typical
speech. This makes the diagrams easier
to draw, and as I keep saying, I'm a lazy
man.

The standard speeech waveform, then,
is shown in Fig. 2. This is a sine wave
of let ns say 400 eps modulated by a
single triangular wave corresponding to
a frequency in the region of perhaps 2
eps. Speech has this sort of general
characteristic, the andible frequenecies in
the region from say 100 eps upwards
being modulated by the syllabic frequen-
cies of say 10 e¢ps downwards.

In setting up the idea of our economy
amplifier T have found it very nseful to
introduce the coneept of a composite sig-
nal. T did this beeaunse it seemed to make
the design drill simpler, not because I
want to bring in complicated ideas. The
first step is to vectify the actual speech
and smooth out the peaks, leaving just
the syllabie component. This gives us the
very simple wave-form shown in Pig. 3.

Suppose now that we add these two
signals together. We can use different
proporiions of the two basie signals and
thus obtain any one of the three forms
shown in Fiy. 4. In (A) of Fig. 4 we
have rather too much syllabie component,
while in (C) of Fig. 4 we have too little.
The careful halance in (B) of Fig. 4
shows that by the use of the right pro-
portions we ean keep the hottom of the
composite signal at the same level
throughout.

It does not requive nmeh thought to
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Fig. 4. Adding the signal to its rectified

envelope with (A) too much, (B) the right

amount, and (C) too little of the envelope
signal.

see that if we apply this composite signal
to the base of a transistor the eurrent
will swing up and back, but will never
swing down. We do not need to leave
any room on the characteristic for down-
swings because we have got rid of them.
As a result the transistor ean sit near
cut-off until there is a signal, secure in
the knowledge that the signal will not
drive it into cut-off and produce distor-
tion.

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 heve that I prefer
not to discuss.) Seeondly the transistor
and its heat sink are kept eool. During
loud signals, of course, they start warm-
ing up, but the intermittent nafure 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 cirenit systen is sometimes called
a floating-bias or sliding-bias ecireuit.
What I have called a syllabiesignal which
is added to form a composite signal is
then called floating or sliding bias and is
traced independently through the eir-
euit. The way of thinking is that for any
actnal level the transistor bias is auto-
matically adjusted to give just the right
working conditions. I find that with the
composite signal treatment there ave a
few details which are mueh easier to
understand: in fact I did not under-
stand 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 de-
seribed.

All this talk about composite signals
is very well, but where is it to come
from? The sort of amplifier we are talk-
ing about needs a milliwatt or so of in-
put to give some watts output. From (B)
in Fig. 4 we can see that the syllabie
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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 syl-
labie component. At the output we have
watts, and we shall not miss a few milli-
watts if we drain them off and rectify
them. This much is clear, we are to rec-
tify and smooth part of the output and
feed it back to the input. In the eirenit of
Fig. 1 we get it back to the hase of the
first transistor, Tr,. You will perhaps
appreciate the advantages of this ampli-
fier when you think that it is not only a
directly coupled amplifier, which means
that the syllabie eomponents right down
to the lowest conceivable frequency are
handled through to the collector of Tr,,
but also becanse there is no phase rever-
sal in 77, both transistors are driven
upwards by the composite signal.

At the collector of Tr, we have the
composite signal, both the speech signal
and the syllabic signal. We are 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 vescue. Provided we design it prop-
erly we ean call it a first-order filter, that
is a filter with only one reactance and
nse it as a high-pass system to let
through the speech and lose the syllabic.
Sinee the speech is 100 eps upwards and
the syllabie is 10 cps downwards we
need only choose a transformer induct-
ance giving us 3 db down at 100 eps to
be sure of being 20 db down at 10 eps.
This turns out to be perfectly satisfae-

tory.
In the same way we must think about
the speech signal which goes back

throngh the reetifier from the ontput to
the input. We shall provide smoothing
of the rectified signal and the 10:1 fre-
quency separation will again give us
some 20 db of protection but it is pru-
dent to connect the reetifier in such a
way that any feedback is negative, not

because this improves the quality but be-
capse the alternative may lead to in-
stability.

Two practical amplifier circuits ave
shown in Fig. 5 and 6. The first, Pig. 5,
is described by Pawling and Tharma in
Mullard Technical Communications, Vol.
4, No. 31, July 1958. The nominal output
available from this amplifier is 4.5 w,
though the distortion is about 4 per cent
at 3 w. It will be seen that the emitter re-
sistance of the OC16 is decoupled, which
means that we need the inereased syllabic
signal compared with the basie signal to
which reference has already been made.
In faet the designers eall for 3.9 volts a.c.
peak across the rectifier winding of the
ontpnt transformer. The design peak
signal current in the OC16 is 1A, which
with a 10-ohm load gives us 10 volts, so
that the transformer ratio is 1:0.39. The
inductance does not seem to be specified :
this is probably because of the way the
cirenit has been considered, without the
varying bias being treated as a second
signal. We know that we want the trans-
former to start rolling off in order to at-
tenuate our syllabic signal. If we choose
80 c¢ps as the 3db point we shall have
oL/R=1 when ©=2780=500 and R=
10 ohms, so that L =20 mH for the col-
lector winding.

The components B, and C; provide
about 6 db of negative feedback at signal
frequenecies 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 mA and a
total quiesecent current of about 500 mA.
When run at full level with ovdinary
program material, speech and musie, the
average cnrrent rises to 700 mA. The
chief advantage of this particular ar-
rangement seems to he that the dissipa-
tion in the output transistor is only

(Continued on page 60)
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Fig. 5. Mullard 4.5-w sliding-bias output stage.

WWW ammerdceatnadioRistery com

25


www.americanradiohistory.com

Evaluating Signal-to-Noise Ratio

HERMAN BURSTEIN*®

Signal-to-noise ratio is an 'mdif:ator which can
help the audiofan select compatible components.

LONG WITH GOOD FREQUENCY RE-
spoNSE and low distortion, a high
signal-to-noise ratio is one of the

pillaxrs of high fidelity. Of the three,
signal-to-noise ratio probably gets
talked about least. Yet it would be dif-
ficult to argne that noise is much less a
consideration in pleasurable listening
than are distortion and frequency re-
sponse. Anyone who has had to endure
an insistent hum or frying sound during
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 coun-
sel—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 procedure iz apt
to contain a booby trap. This is eer-
fainly not meant to imply that manufae-
turers’ specifications are exaggerated.
Quite the contrary. The writer’s experi-
ence in tecting many pieces of equip-
ment is that manufacturers’ ratings are
usually met or exceeded. However, sig-
nal-to-noise specifications are based on
the premise that maximum signal will
have a cevtain value or that the maximum
input signal will have a certain value.
But in praetice the actual output or
input signal may differ appreciably
from the presumed value. Taking this
factor into account plus other factors
bearing on the and distortion

* 280 Twin Lane E., Wantagh, N.Y.
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charaecteristics of the component in ques-
tion, 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 audio in-
formation, usnally musie or speech but
sometimes other sounds, such as that of
racing ears, jet airplanes, rockets, water-
falls, breaking glass, and so on.

Noise vefers to wundesired sounds
produeed by, or in, the audio equipment.
Tts chief forms are hum and hiss. Hum
is 60 c¢ps (the line frequency) and its
harmonies, prineipally 120 eps (ripple in
a full-wave detector) and 180 eps (odd
harmonic distortion of a power frans-
former). Hiss consists of random fre-
quencies throughont the audio spectrum.
Becanse there are more frequencies in
the upper octaves than in the lower ones,
and becanse each frequency -contains
about the same amount of energy, this
form of noise has the high-pitched char-
acteristic that we call hiss. Noise takes
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additional forms, such as elicks, pops,
erackles, squeals, and so forth.

Distortion also consists of undesired
sounds. How then do we differentiate be-
tween noise and distortion? The differ-
ence lies in the faet that noise is always
present, whereas distortion arises only
as a consequence of audio signals. In
smm, noise consists of undesired sounds
whose existence and level is independent
of the audio signal.!

Aeccordingly, the signal-to-noise ratio
designates the magnitude of the desired
audio signal relative to the magnitnde of
the undesired noise, expressed in deci-
bels.

In measuring signal-to-noise, consid-
eration is sometimes given to the ear’s
reduced sepsitivity to low and high fre-
quencies 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 un-
weighted value. For example, if noise
consists principally of 60-¢ps huin and if
account is taken of the ear's lower sen-
sitivity to 60 eps than to 1000 eps, the
weighted signal-to-noise ratio is a “bet-
ter” figure than the unweighted ratio.

Most often, however, the signal-to-
noise ratio is stated on an mnweighted
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 varia-
tiong 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
& given noise frequency may be com-
pletely inaudible, it may nevertheless
Produce distressing results. or example,
assume that a defective power amplifier
pulses strongly at the rate of 10 cps
(motorboating). The resulting large ex-
cursions of the speaker are of comrse
inaudible in themselves, but they may
take the cone so far out of its linear
travel-path as to eanse considerable and
audible distortion of program material.
Similarly, oscillation at a supersonie
frequency will be inandible 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. Inasmnch as the dynamie
range—distance hetween the maximum
and minimum levels—of dises, tapes, and
M seldom execeeds 55 db aund 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 sonree, so that noise of the
preamp may be distinet unless ifs 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 elear.”

It is desirable that each component in
an audio chain have a higher signal-to-
noise ratio than the preceding component
so that performance of the earlier com-
ponent will not be degraded. To illus-
trate, assume that a preamp can achieve
an enviable 70-db ratio at the magnetic-
phono 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 Amplifiers

The signal-to-noise ratio of a power
amplifier is almost invariably stated on
the basis of the amplifier’s maximum
rated output. For example, if the ampli-
fier can produee up to 60 watts at low
distortion, the manufacturer will specify
a signal-to-noise ratio on the basis of 60
watts output; a typieal rating might be
80 dh. 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, hut 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 may or may not mask
amplifier noise; and (3) the maximum
power to which the amplifier will ae-
tually 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 typieal speakers
varies roughly from 1 to 20 per cent, a
range of 13 db. The less efficient the
speaker, the more it euts down the noise
issuing from the amplifier, Bnt it also

is 18 db below the rated valne; 18 db
is the ratio of 60 watts to 1 watf. Thus
a rated figure of 80 db hecomes an ef-
fective fignre 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 iu the effective
value, let us approach the above example
in another way. Noise is rated 80 db
below 60 watts, which nieans that noise
output is .0000006 watt, or .6 miero-
watf. Since maximum output signal is
1 watt, the rafio between signal and
noise (1 watt/.6 mierowatt) 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 muech volume as the 20 per
cent efficient speaker, so that maximum
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ents down the andio signal, so that the
amplifier must be operated at greater
output in order to obtain the desired
acoustic level. Therefore we have more
andio signal at the amplifier output but
the same amount of noise as before,
whieh means an improvement in effective
signal-to-noise. The converse is true for
an efficient speaker.

Using the minimum audible sound at
1000 eps as a 0 db reference, xoom noise
may vary from a low of possibly 20 db
(night-tinie in the country) to about 50
db (daytime in the busy city). I'orty
db is fairly typieal. The higher the noise
level, the more likely it is that the audio-
fan will want to operate his sound sys-
tem 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
volnme level, a 60-watt amplifier might
be operated so that program peaks re-
guire from as much as 60 watts to as
liftle as 1 watt or less. Assume that a
maximum of 1 watt is used beeause of
a 20 per cent efficient speaker, low roem
noise, and the desired aconstic level.
Then the effeclive signal-to-noise ratio
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power required from the amplifier rises
to 20 watts; 20 watts of signal com-
pared with .6 mierowatt of noise yields
an effeetive ratio of 75 db, which is very
respectable.

In sum, the less one employs of maxi-
mum power, the more one must down-
rate the amplifier’s rated signal-to-noise
ratio in order to arrive at the effective
value.

Another factor to be taken into ac-
count, and again diffienlt to put info
quantitative termsg, is the relative smooth-
ness of the speaker system to be nsed in
conjunction with a given power ampli-
fier. A speaker that peaks at the hum
frequencies will deteriorate the ampli-
fier’s ratio. To illustrate, a certain large
horn-loaded speaker has prodigious but
smooth ability to reproduce bass. Con-
nected to almost any high-fidelity am-
plifier, this speaker reproduces little or
no andible hum. Another speaker, con-
tained in an enclosnre of less than 2
eubice feet, has about the same over-all
efficiency in the wmid- and treble range
but is far less worthy a reproducer of
bass. Nevertheless, because of an un-
lovely peak, it delivers audible hum
when connected to all but the very finest

27


www.americanradiohistory.com

power amplifiers.

Similarly, amplifier hiss is more ap-
parent 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 per cent
IM distortion. Some can do so at .1 per
cent IM or less. A few ean come up with
even 3, 4, or 5 volts without exceeding
.1 per cent IM.

Two volts is enough to drive virtually
any power amplifier to full ontput. If
the preamp can provide more than 2
volts at low distortion, and if it has suf-
ficient gain fo do so on the basis of the
incoming signal level, the effective sig-
nal-to-noise ratio is higher than the
rafed value. To illustrate, assnme that

must be reduced at some stage within
the preamp. If this reduction oeccurs at
the very input via the volume econtrol
or a level set, as shown in Ifig. 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-to-
noise can exceed the rated value to the
extent that the eontrol reduces the noise
of the first stage, which is ordinarily
the prineipal 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 nse an
M tuner having a raflo detector nof
followed by a stage of audio amplifica-
tion, and that the peak output of the
tuner is apt ta 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 per cent IM, and
that its sensitivity is rated at 100 mv
for 2 volts output. Accordingly, an in-
put of 200 mv is neceded for a 4 volt
output. If the high-level signal source,
say an FM tuner, can deliver at least
200 mv on peaks (most I'M tuners can
furnish 1 volt or more on peaks), the
preamp will have no problem produe-
ing an output of 4 volts. Therefore 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 info 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 caleulated on
the basis of an outpnt of 4 volts.

However, if the power amplifier lacks
an input level set, the preamp’s signal
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the most signal we ean expect out of the
preamp is 1 volt, and we must caleulate
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 ef-
fective signal-to-noise ratio of 64 db.
Some people might quarrel with down-
rating the preamp, feeling that the prob-
lem actually lies with the tuner, which
has relatively low output as tuners go.
This is a matter of viewpoint, but the
writer feels that the blame really be-
longs to the preamp beeause 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 am-
plifier. In most cases this is unrealis-
tically high, not only because a somewhat
smaller voltage will ordinarily drive the
amplifier to full output but also because
we do not want ordinarvily 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 inereased, assuming
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that the preamp’s output will be reduced
by an input-level set in the power am-
plifier.

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 needed (in-
put voltage varies as the sqnare root of
the ontput wattage). Assume that we
are dealing with the same preamp as in
our first example, which has an eftective
signal-to-noise ratio of 76 db—based on
4 volts output which can be reduced to
2 volts by the power amplifier’s immput-
level set. Since we can tolerate a redue-
tion to .5 volt ontput, 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 othex hand, the absence of an
input-level set in the power amplifier
can cause the preamp’s effective valne to
be less than its rated value. For example,
assume as before that the preamp’s rat-
ing is 70 db hased 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 con-
trol is located right after the input jack.
Therefore the only way to reduce the
preamp’s output signal to .5 volt is
by eutting the input signal, using either
the volume confrol or the preamp’s in-
put-level set if there is one. The pre-
amp’s output noise is unaffected by
these maneuvers, but its output signal
is now .5 volt instead of 2 volts, a re-
duetion of 12 db. Therefore the effective
value is 12 db below 70 db, or 58 db.

Preamplifier: Magnetic Phono Input

To caleulate the effective signal-to-
noise ratio on magnetic phono input, we
must know how much peak signal ean
be expected at 1000 cps from the mag-
netic cartridge to be used. The effective
ratio can then be caleculated on the basis
of Input signal to the preamp or on the
basis of output signal from the preamp.
The first 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 ecartridge to be
used is rated at 5 mv output at 5
em/sec groove veloeity, which is a
fairly typieal rating. Peak levels on a
phono dise are apt to reach around 15
em/see at 1000 eps, so that the ear-
tridge’s peak ouftput may be estimated
at 15 mv. Assume that the preawmp’s
rated signal-to-noise ratio on magnetic
phono input is stated as 60 db below 10
myv input signal (at 1000 cps). Aecord-
ingly, the effective signal-to-noise ratio
is 63.5 db, becanmse 15 mv is 3.5 db
higher tban 10 mv. On the other hand,
if one were to use a low-output car-
tridge 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

flat at the E-V laboratories before you ever see
or hear it! And because of this simplicity, the E-V NEw VBICE uF AUTHURITY '
Sentry Serics speakers are modest in size and price. n

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 It Floor Model, 32" H, 20" W, 137 D. List Price $248.33. Sentry | Wall or Ceiling Model, 17 H,37° W, 213" D, List Price $231.67. (Normal lrade discounts apply.)

T e e

-

Tt

SENTRY |

ElechoYores

SENTRY Il

ELECTRO-VOICE, INC., Commercial Products Div., Depl. 421A, Buchanan, Michigan
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the effective value would be only 54
db, becanse 5 my 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
magnetiec phono input, which we shall
assume to be 4 mv for an ountput of 2
volts at 1000 eps. Therefore the gain s
54 db. Accordingly, a 15-mv input trans-
lates into an output of 7.5 volts. The
ratio of 7.5 volts of signal output fo
2 mv of noise entput indicates an effec-
tive signal-to-noise ratio of 71.5 db.
True, the preamp is apt to run into ex-
cessive distortion becanse it can’t turn
out 7.5 volts. However, we assume this
ontput level only for caleulation pur-
poses. In practice, we would turn down
the phono level set, or else the volume

Preamplifier: Tape Head Input

Tivaluation 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 faet of life. The effective value
tends to he at or below the minimum
amount consistent with high fidelity,
namely 55 db, beeause of the very low
ontput of a tape head. At 1000 ¢ps a
tape play-back head operating at 7.5 ips
on a quarter-track basis—the generally
acecepted mode of operation today for
home use—and reproducing a tone
recorded at a level producing 3 per cent
harmonie distortion (commonly accepted
as the maximum tape recording level
tolerable to the ear), will typically de-
liver no more than 1 or 2 mv. A high-
inductance head? (usnally 1 fo 2 hen-
ries) will produce more signal than the
head having a typical inductance of
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control, to prevent signal output from
climbing up to 7.5 volts. Since the noise
fignre 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 in-
ereases. This limit, which varies with
the design of the preamp, lies in the
fact that excessive input fo the phono
preamplification stage will cause exces-
sive distortion. Therefore some preamps
ineorporate two input jacks for magnetic
cartridge, one marked “high” and the
other “low.” The “high” jack is for
high-output cartridges; the eartridge
signal is attenuated by a voltage divider
before it reaches the first phono ampli-
fieation stage. If it is necessary to use
the “high” jack, one should take into
account the degree of signal attenuation
in ecaleulating the effective signal-to-
noise 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 sup-
pose that the cartridge signal must be
fed into the ‘‘high” jack, where it is re-
duced 10 db. Therefore the effective value
comes down from 80 db to 70 db.

30

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 ¢ps
is 1 mv. Assume that the rating of a pre-
amplifier for tape-head input is 54 db
below an output of 2 volts. Accordingly,
noise outpnt is 4 mv. Assmue that the
gain on tape-head input is rated at 60
db at 1000 eps. Therefore a 1 mv input
produces an output of 1 volt. The ef-
fective signal-to-noise ratio—l1 volt
signal/4 mv noise—is only 48 db.

In the case of another preamplifier,
equivalent noise input is rated at 3 pv
for tape-head input. With a 1 volt in-
put from the tape head, the eflective
value—1 mv/3 wv—is 50 db.

On the other hand, if a high-induet-
ance playback head is employed, the
peak signal input may be from 3 db to
6 db greater, with a corresponding im-
provement 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.

2The term ‘“high-impedance head” is
usually employed.
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FM Tuner

More often than not, FM tuner speci-
fications say nothing abount signal-to-
noise ratio. Occasionally one may find a
specification such as the following:
“Noise and hum are 60 db below full out-
put” Full outpnt is the peak audio
signal, corresponding to 100 per cent
modulation (*75,000 eps) of a strong
incoming signal. Full output is typically
hetween 1 and 3 volts.

Ty 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
{0 his ehart that shows the funer’s qnjet-
ing characteristic as the r.f. signal 1§
inereased; this chart is frequently sup-
plied in the instructions or service man-
ual accompanying the tuner. Figure 3
shows a typieal quieting characteristic.
The principal purpose of such a chart
is to show how small an r.f. signal is
required to produce a signal-fo-noise
ratio of 20 db or 30 db, based on 30
per cent modnlation. By following tbe
quieting characteristic to its extreme,
one can discover the maximum guicting,
typically 50 to 55 dh. Since this is
based on 30 per cent modulation, we can
add another 10 db to arrive at the ef-
{ective signal-to-noise ratio based on
100 per cent modnlation. The tuner rep-
resented in Fig 3, which shows about 53
db maximum quieting, has an effective
value of 65 db on a strong incoming
signal.

Unfortunately, the quieting chart does
pot always extend far enongh to indi-
cate maximum guieting. For example,
the chart of Fig. 4 shows quieting only
for r.f. signals up to 10 pv. From the
slope of the characteristic at 10 uv, it
is obvious that maximum quieting is ap-
preciably higher than the maximum
value appearing within the confines of
the chart. But how muech higher? Write
to the manufacturer.

Quieting characteristics are usually
based not on 100 per cent modulation
(75,000 eps) but on 30 per cent modu-
lation (& 22,500 eps), in accord with the
IRE standard. This entitles the tuner
to be credited with an effective signal-
to-noise ratio 10 db higher than maxi-
mum  quieting, as in the case of the
tuner represented in Fig 3. In the ab-
sence 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 qunieting
chart for a certain tuner expressly
states that the reference level is + 75,000
¢ps modulation. In the case of another
tuner, discussion by the writer with the
chief engineer revealed that quieting is
hased on 100 per cent modulation. In
these cases, the effective value is the
same as maximum guieting.

Fvaluation of a tuner’s signal-to-uoise

(Continued on page 64)
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Look at a row of Miracords, and take note of the turntable platters. that gives the Miracord turntable its smooth, unwavering motion.
They appear as identical as peas in a pod. Yet, no two are alike. Remove the turntable of any Miracord, and examine the under-side.
They all started out as heavy, one-piece aluminum alloy castings You will see where metal discs were affixed, adding just a little more
bearing only slight resemblance to the finished product. Each was weight to one point or another to achieve this perfect balance in mo-

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

MIRACORD

BEN_}/\MIN ELECTRONIC SOUND CORP. » 97-03 43RD AVENUE. CORONA 68. NEW YORK ¢ SOLE U.S. DISTRIBUTOR FOR ELECTROACUSTIC® RECORD PLAYING COMPONENTS

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 indi-
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.

Make it a point to see the Miracord at your high fidelity
dealer soon. For complete details, write to:
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AUDIO Goes to Paris
for TWO Shows

C. G. 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
I in New York on February 16th as

Pan American Flight 114 took off
at 7:30 p.m. on its nightly run fo Paris
with every seat filled. It was a com-
fortably warm plane with plenty of
anti-freeze for those so Inclined and
plenty of good food for everyone—
twice, sinee 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 green furf, 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? AUDIO'S visit to the
Fifth International Exhibition of Elec-
tronic Components and the Founrth In-
ternational Festival of Sound. With the
shows only two wecks apart, it was easily
possible to cover both without being
away too long, and to leave a space
between for a bit of a vaeation, and
after visiting the first show thoronghly,
one needed a rest.

Over-all view of one portion of the Components Exhibition. Note the uniformity of

M. Pierre Aujames, secretary general,

counsel
manager

seated, with public relations
Mauvurice Ruby, and general
Robert Foucoult.

The Electronic Exhibition

The Salon

International des Com-

posants Blectroniques, to give it the full
official name, is organized annually by
Syndicate

the of the Industries of

the booths, the attractive lighting, and the carpeted floor.

32

WWW ametrieaniadiahietary com

Radioelectric and Electronie Parts and
Accessories—a vrongh translation—with
the cooperation of five mannfacturers’
organizations, and is apparently the
largest electronic exhibition anywhere.
To deseribe it in terms familiar to U.S.
readers, it is essentially like our own
I.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 painfully solid floors
of the Colisenm. Lighting was more
attractive than in the U.S. shows, and
the booths were more uniform through-
out which gives an integrated appear-
ance 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 ecompanies, buf there were
still many familiar 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 Paris. The original organization
involved in radio electricity was founded
in 1922 under the name of Syndicat
National des Industries Radioélectriques,
or S.N.IR. In 1924, this organization
combined with the Chambre Syndieale
de la T.8.I'. (Telegraphie san Fils—
telegraphy without wires, and hence,
wireless) under the new name of Syndi-
cat Professionnel des Industries Radio-
électriques, or S.P.LR., and it was in
1924 that the first salon was held. This
salon was essentially a publie radio show,

In 1930, with the appearance and
general use of indirectly heated eathodes,
it began to appear that the visitors to
the shows were composed of almost
equal parts of laymen and professionals,
and by 1934 there were iwo shows—
one for the public and one for manu-
facturers of radio-electronic egquipment
—the latter being known as a salon of

“Pidces Détachées.” Detached pieces
were then exhibited in the French

equivalent of the parts show, and with
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small speakers

for
small rooms?

1USLC 7007

HIGH FI
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These two AR-3 speakers provided Christmas music last year for Grand Central Terminal’s
main concourse, whose capacity is several million cuhice feet. Carols and organ music were
played in stereo at natural concert volume. Passers-by were often seen looking around for
a live chorus or pipe organ.

Relative size does not determine the suitability of small, medium, or large speakers to small,
medium, or large rooms. The only criterion by which performance may be judged is the
ability of the speaker to reproduce music naturally, without coloration.

The price of AR speakers ranges 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 factory. Catalog and a list of AR dealers in your area

are available on request.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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MINRESOTA DE Fran

FEIZTarM(NTY

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
indusfry 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 pri-
marily belongs in a public show, be-
canse engineers still buy hi-fi equipment
for themselves. By 1934, there were
many magazines in the field—ZLe Haut
Parlewr, I’Onde Electriqgue, Radio-
Pratique, Radio Professionnelle, La
Semaine Radiophonique, T.S.F. Phono
Cine, La T.SF, 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 acces-
sories was published in 1928, and the
French radio-electronic industry has
been most active continuously since those
early years in the field of standardiza-
tion.

The series of shows was interrupted
in 1940 by some more important ac-
tivities, and only resumed in 1946—
this time with 116 exhibitors. The 21st
Salon became the First Salon Interna-
tional in 1958, with the new name
necessary beecause of the evolntion of the
technique, and the present title—Salon

34

International des Composants Klee-
troniques—continues. The French elec-
tronic 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 in-
dustry is in the vicinity of $800 million.
The actual show organization is the
Société ponr la Diffusion des Sciences
et des Arts (S.D.S.A.) under the secre-
tary-generalship of M. Pierre Aujames.

Radio Electronics

Harvey Gernsback,
editor, chats with E. Aisberg, editor of
the French Toute le Radio.

WWW._ ammerieaniadiahistaory com

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 I%ebruary,
followed by the inevitable reception.
On the 16th, the doors were opened to
the publie. Most complete arrangements
were made for visitors, with special
times for members of the Palais des
Congres, a group of U.S. industrials,
groups of students, groups from the
army, and various other groups from
foreign counntries.

The over-all arrangement of the Salon
was superb, The hooths were equipped
and furnished, and all the exhibitors
had to do was to install their produets.
Interpreters and steno-typists were
available, as were banking, travel, post-
office, foreign exchange, and conference
rooms. Bars, restaurants, and tobae-
conists (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 electronies
field, bearers of invitation cards, and to
foreigners giving proof of nationality.
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don’t start wig,

a

PROTECT YOUR RECORD COLLECTION WITH AUTO-POISE
.« Tirst self-powered automatic tonearm

Record scratch is a thing of the past with REK-O-KUT Auto-Poise—the first self-
powered automatic tonearm. O For the first time, the flawless performance of the
single-play turntable and independent tonearm is combined with convenient push-
button operation. 0 Auto-Poise, the first automatic self-powered independent tonearm,
pays for itself by protecting your record collection and high-compliance cartridge. O
You get m unequalled record protection m fully automatic operation m unewcelled
single-play turntable and independent tonearm performance 0O Ask for a demonstra-
tion of Auto-Poise at your high fidelity dealer. Write for free literature today.

AUTO-POISE AUTOMATIC TONEARM, Model AP-320—$74.95 net. 0 AUTO-POISE CONVERTER,
MODEL APK, converts existing Rek-O-Kut Tonearms to automatic tonearms—$49.95. L
[ REK-0-KUT STEREO TONEARM, Model S-320, with exclusive Omni-Balance and Miero- g i%

poise, for perfect balance and tracking with high-compliance cartridges—$34.50 net. E! S

_Y
. REK 0 KUT Co., Inc., Dept. A4A, 38-19 108th S1., Corono 68, N.Y. Export: Morhan Expariing A
‘vU* Corp., 458 Broadway, N.Y.C. Canada: Atlas Radio, 50 Wingold Ave., Toronto 19.
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The Salon was held at the Pare des
Exhibitions, which is located at the
Porte de Versailles and easily aceessible
by the Metro and by three bus lines.
By taxi it was only ahont $1.50 from
the central part of the city. Adeqnate
parking facilities were provided for
anyone coming in a private car. No
fignres were given for the nunmber of
visitors, but we wounld 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-

Control console used in the Grand Salon of the Palais d’Orsay Hotel for demonsira-

M. Llunet de la
Maléne, Chargé
de |Information
of the French State
Department, (left),
tours the show
with Marc Bois-
sinot, secretary
general of the
S ERIES

tional du Son, and a subtitle of Salon
du Matériel Haute Fidélité-Stéréophonie.
In keeping with the high tone of the
show itself, it was under the patronage
of M. Andre Malraux, Cultural Chargé
des affaires of the Ministry of State.
The show was presented by the Syndicat
des Industries Blectroniques de Repro-
duction et d’Enregistrement (S.L.IE.R.E.)
with the concurrence of the TFédéra-
tion Nationale des Industries de I'Elec-
tronique and French Radio and Tele-
vision department. Also participating
were six foreign radio organizations
—B.B.C.,, Nederlands Radio, Nippon

Hoso Kyokai, West German, Italian,
and Swiss radio broadeasting groups.

tions. This unit is arranged for three channels, and the pattern at the top shows the
channel routing at any given control setfings.
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Management of the festival was in
the hands of M. Mare¢ Boissinot, Seecre-
tary General of the S.I.E.R.E., and for
the industry groups the administration
was again under M. Pierre Aujames.
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
offictal exhibition such as a World’s
Fair. As usual, the opening to the
press preeceded the official inaunguration
—the former taking place on the even-
ing of March 8 and the latter on the
tollowing afternoon. The official in-
auguration was by M. Christian Lunet de
la Maléne, Chargé de 'Information for
the French State Department; he ap-
peared right at the appointed time,
toured 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 show comprised 36 exhibitors
with 68 brand names of the equipment
shown. Twenty-two U.S. manufacturers
had their prodnets at the show, and
many of the other names are equally
familiar to U.S. readers. Actually there
is very liftle French hi-fi equipment im-
ported into the U.S., and only recently
has it been possible for U.S.-manufac-
tured hi-fi products to be imported into
France. The U.S. manufacturers repre-
sented were: A.D.C., Ampex, Acoustic
Research, Bell Sound, Concertone, Cook,
DeWald, Dynaco, Granco, Grommes,
Harman-Kardon, Heathkit, Jensen,
Knight ICt, Marantz, Phileo, Revere,
Scoteh (M.M.M.), H. H. Seott, Sher-
wood, Shure, and Westrex.

Almost as familiar to U.S. readers
are such names as: AK.G., Brenell,
Connoisseur,  Ferrograph, Garrarg,
Goodmans, Grundig, Leak, Lenco,
Lowther, Ortofon, Philips, Quad, Sony,
Tandberg Telefunken, Thorens, Truvox,
and Wharfedale. Teppaz is, we helieve,
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 out-
standing French product was the Ortho-
phase londspeaker, which has been de-
seribed in some foreign publications
heretofore. The U.S. Bogen-Rich loud-
speaker seems to derive from the Ortho-
phase in some respeets, but the latter is
frightfully expensive, even by our
standards.

We met many old friends—and, we
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PANEL SYSTEMS,

i, designed for
s built-in music

d cross-over netwe 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 with-
out the decorative problems involved in free stand-
ing cabinetry.

And, with the pioneering of panel systems by
Bozak, built-in loudspeakers have reached new
heights in quality and in ease of installation.

quired: 8 There are no holes to cut, no internal connections
talns; o B - 2077 to make. All speaker system components are
ove 0 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 enclo-
sures — exemplified by built-in installations.

PR If you are planning a built-in music system, con-
dimensio tact your Bozak dealer for details or write:

BOZAK

one B - 209A and 587 Connecticut Avenue
: South Norwalk, Connecticut
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George H. Duarte, export manager for
Bell Sound and only U.S. manufaciurer
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 I.
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 secene
and now a resident of Paris and still in
electronics. We also talked briefly with
M. Georges Gineaux, publisher of 7'.8.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 Good-
friend—for many months a contributor
to Aupro 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

VITAVOX | FRANK
_SHURE

M. Levy at Film et Radio’s static exhibit

on the hotel’s graund floor. Note U.S.

and British manufacturers represented by
his company:.
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Radio - oldtimer
Louvis Fischoff in
his demonstration
room. Almost hid-
den is Richard
Merrick, Ferro-
graph  manufac-
furer.

manager George Duarte on hand.
Charles Frank of Ercona Corporation
was a visitor, and one of our pictures
shows Richard Merrick, Ferrograph
Mannfacturer almost hidden behind a
visitor to the show. (That was one of
the two pictures we did not take person-
ally—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-i show
does not come up until the end of April,

ENCEINTE
D i : |

New loudspeaker developed by Ray-

mond Cooke, formerly with Wharfedale.

Speaker is expected soon in the U.S, Unit

incorporates rouncled-corner 12 x 16 in.

poly-sandwich cone weoofer, 3 x 5 in. mid-

range cone of similar type, and dome
tweeter.

WWW. amernacarladieoRietery com

we had to come back to the “grind.”
After all, the life of a publisher is a
tongh 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 work-
ing.

And so, back to Orly and another of
Pan Am’s DC-8s, and eight hours and
two megls later, Idlewild and the type-
writer. 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 AUDpIO’S readers feel the same
way we will start the ball rolling for
next February’s Paris shows.

All right, everybody, let’s go! b

s
" “CLEVOX

onng Monakics'FM

: Lodi p
Unique hi-fi “chain’” comprising 4-foot-
high enclosure which also incorporates

FM tuner and amplifier. Sloping reflector
has conical depressions for diffusion.
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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 I1I the world’s best FM tuner
also make it the world’s best FM/Multiplex tuner. The multiplex
section has been enpineered to provide wideband response, ex-
ceptional sensitivity and absolute oscillator stability. Tt 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 cart-
ridge as a standard and the two D’Arsonval tuning meters, the

Build the Very Best CITATION KITS by MKardon

problem of IF alignment and oscillator adjustment are eliminated.
Citation III is the only kit to employ military-type construc-
tion. Rigid terminal boards are provided for mounting compo-
nents. 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 pack-
aging 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 re-
prints of independent laboratory test reports, write Dept. A-4,
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y.
The Citation I FM tuner—Fkit, $149.95; wired, $229.95. The
Citation III MA multiplex adapter—factory wired only, $79.95.
The Citation III X integrated multiplex tumer — kit, $219.95,
Yactory wired, $299.95. AN prices slightly bigher in the West.

The
Citation
111
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H. H. SCOTT STEREO AMPLIFIER
KIT, MODEL LK-48.

The M. H. Scott Model LK-48 sterco
amplifier kit encompasses a 24-watt
(IMYM) stereo amplifier, a stereo pre-
amplifier, and a stereo control eenter, all
integrated on one convenient chassis. The
control center contains the usual comple-
ment of controls and swifches required to
direct the variety of audio sources this unit
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 yposition both channels coming into
the LLK-48 are combined and sent only to
the left speaker. Conversely, in the Bal B
position they are sent only to the right
speaker. With these switeh settings plus
the Stereo Balanee control, it is pessible to
ecompengate for differences in speaker effi-
ciencies, room acoustics, and other sources
of incquality between the two channels.
Another feature of the LX-48 is the mono-
phonic record position on this Stereo Selee-
tor. In this position the output of a stereo-
pronic eartridge being used to play
monophonic records is automatically ecom-
bined thus effectively cancelling ont vertical
rumble in the signal.

The LK-48 will acecept inputs from a
magnetic cartridge, a tape deck, an AM
funer, an I'M tuner and an FM-stereo tuner
(not simultancously with the mono AM and
FM tuners). In addition, it will accept the
stereo input from almost any high-level
source. An additional low-level magnetic
input ig provided for tape heads so that
a tape recording may be monitored while

the actual recording iz taking place. Of
course, this is only nsable 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 accom-
modate the variety of audio signal sources
which this unit is eapable 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 LIK-48
is a well-designed integrated stereo ampli-
fier 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 eannot be used simulta-
neously. Then the signal goes to the pre-
amplification stage which is a 12AX7.
Equalization (RIAA or NAB) is infro-
duced through a feedback path between
the plate of the second section of the dual-
triode and the cathode of the first section.
After being preamplified, the low-level sig-
nals enter the first andio 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 stage are tone
correcting networks to compensate for the
reeording eurve). A serateh filter is in-
cluded at this point. After this first stage
of andio amplification, the signal is fed
throngh the volunie control. Here a selector
switeh permits a Fletcher-Munson com-
pensating network to be inserted (boosts
Iow frequencies). The next stage is a driver
and phase splitter consisting of a 7199
triode-pentode. The pentode seetion 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 opposife ends of a
stereo-balance potentiometer. The wiper
arm is grounded. When the wiper arm is
moved, 1t simultancously raises the gain of
one channel and reduces the gain in the
other. Bach output stage ntilizes two 7189
pentodes operated in push-pull. The bias
ig fixed and d.e. balanee is achieved by
means of a potentiometer across the fwo
grids. This insures precise balance of the
output tubes. The procedure for obfaining
d.c. balance is rather simple consisting
merely of placing a 16-ohin resistive (and
non-indnetive) load at the proper terminalg
of the output transformer, connecting a
’seope (or a VI'VM) to the same terminals
as the resistor, removing the phase-splitter
tube and adjusting for minimnm 120-¢ps
hum pattern on the seope (or minimum
reading on the VI'VM). The power supply
consists of a SAR4 rectifier which supplies
B+ for all stagez and a seleninm bridge
rectifier which supplies the fixed bias for the
two output stages plus d.c, for the filament
of the 12A X7 tubes in the preamplifier and
first audio amplifier stages. A separate wind-
ing on the power transformer supplies fila-
ment current for the driver and output
stages,

This ecircuit holds few surpriges and is
designed primarily for reliability. The
output stage is operated at about 75 per
c¢ent of the “design average” values thus
cnsuring long tube life and generally su-
perior performance. It should be noted that
the LK-48, in common with all H. H. Scott
amplifiers, incorporates a low-frequenecy
rolloff below 20 eps. The reason for this is
to prevent the amplification of low-fre-
quency rumble such as prodneed by a turn-
table or record.

Construction

It required eighteen lours and fifteen
minutes to eonstruet the LK-48. Approxi-
mately one hour of this time was spent
getting familiar with the instruetion man-
ual and checking the parts. The use of full
color in the instruetion manual, plus un-
usually well thought out and simplified pro-
cedures, makes it 80 easy to build the LIK-43
that the only conceivable reason for the
unit not operating properly upon comple-
tion is carelessness. Even the novice kit
builder can construct this unit without diffi-
culty. The step-by-step layout of wiring
and parts is on a left-to-right basis (won-
der what would happen if the eonstructor
were left-handed?). 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 the
other hand, all other parts and wires were
appropriate for their location and of
proper size. Considering the large number
of individnal pieces in this kit, it is a re-
markable feat of production that every-
thing measured so beautifully. As a sugges-
tion to the manufacturer, we felt that it
would be valuable if the prices for replace-
ment parts were ineluded. A final suggestion
(in keeping with the editorial in the Feb-
ruary issue), we feel that it would be ex-
tremely helpful if information were in-
cluded 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. S )

3-P Systems are for discriminating

listeners. Six styles to choose from,
priced at $119.50 to $159.50.
Write for Catalog 165-G.

*T.ML

Improved transi-
ent response
means new, clear,
clean sound with- :
out hangover.

|'_“i:1

i i
MANUFACTURING COMPANY
Divisicn af THE MUTER COMPANY

LOUDSPEAKERS

ONLY oNE WOOFER
LIKE THIS

Jensen Manufacturing Co., 6601 S. Laramie Ave., Chicago 38, IIl. /Canada: Radio Speakers of Canada, Ltd., Toronto/ Mexico: Universal De Mexico, S.A., Mexico D.F,
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Fig. 2. Frequency

response of the

LK-48.
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to 2 minimwu length and why certain sec-
tions must be shizlded.

Performance

The performance of the LXK-48 is quite
excellent, Figure 2 shows the frequency
response at normal listening levels. The
poer bandwidth at rated distortion (THFM
method) was at least 20-20,000 cps and
perhaps even greater. (Our test equipment
wouldn’t permit further exploration.) The
IM distortion at an output of 12 wafts
(half power) swas 0.5 per cent. Harmonie
distortion at this power was 0.6 per cent.
Sensitivity at the high-level input was 0.41
volts, The RIAA and NAB equalization
eurves were respectively within 1.5 and 2
db of the standard curve at all points.

In summation the H. H. Scott LK-48
stereo amplifier kit is easy to build, easy to
buy, and well worth consideration by the
kit-building audicfan who requires a stereo
amplifier. D-20

H. H. SCOTT FM-STEREO
TUNER KIT, MODEL LT-110

In Febrnary, 1961, we had occasion to
report on the then new LT-10 FM Tuner
Kit, Several months later, the FCC per-
mitted multiplex broadeasts so that we
could enjoy I'M stereo and, naturally, it
was inevitable that the kit we thought so
highly of then should be modified for re-
ception of sterec 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 ecircuit, plus
changes which were necessitated by the ne-
cessity to handle stereo sigmals.

Before proceeding much further, we
should note our appreciation for the excel-
lent thinking that went into this kit. We
were favorably impressed when we built its
forerunner, the LT-10, and we are still im-
pressed. In comparing the earlier model
with the LT-110, we did note several im-
provements in the manual. Also, and sur-
prisingly, considering that the basic cireuit
i3 unchanged, the sensitivity of the tuner
has been improved.

A New-Old Circuit

Although the eirenit of the LT-110 is
almost exactly the same as its forerunner,
the LT-10—and we described the latter in
February, 1961—we will repeat the de-
seription and point out the very few differ-
ences.

Starting from the tuned antenna input
circuit, the signal is fed to a cascode r.f.
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amylifier consisting of a 6BS8/6BQ7A. The
tuning meter samples the output of the
first seetion of the r.f. amplifier. After
leaving the r.f. stage, the signal goes
through the tuning cirenit and into the
grid of the mixer tube, which is the pentode
section of a 6U8. The triode sestion of this
6U8 is the local oscillator. After leaving
the mixer, the signal goes through two i.f.
stages consisting of the coupling trans-
formers and a pair of 6AUG i.f. amplifier
tubes. 'rom there it goes through the lim-
iter, which is also a 6AU6 (in the LT-10
the limiter was the pentode seetion of a
6U8). Then the signal goes through the de-
tector transgformer and into the ratio de-
tector which consists of a pair of 1N294/-
IN541 diodes. After leaving the ratio
detector, the signal is then fed info the
multiplex adapter. The multiplex adapter
in this kit is preassembled and requires
only a few connections to inftegrate it with
the rest of the tuner. We won’t describe
the cireuitry of this adapter since it was
deseribed so well by Daniel R. von Reck-
linghangen in our 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 permit-
fing up to 70 feet of cable, with a maxi-
mum capacitance of 1000 pf.

The only other change, except for some
obvious omes in the power supply (to ae-
comnodate the four extra tubes), is the
inclusion of a switeh in the a.g.c. cirenit
to permit the tuning meter and a.g.c. to be
more sensitive for the lower signal levels
normally encountered in sterco transmis-
sion. Again, in common with all of the
H. H. Seott TM tuners, the LT-110 does
not provide a.f.c. And, again, it didn’t
need it.

A New Alignment Procedure

The H. H. Seott engineers have demon-
strated their ingenuity once again by de-
vising a new detector alignment proecedure.
The i.f. “cans” are tuned in the usual man-
ner. 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.” Tt is in tuning the
detector that the new piece de resistance
i3 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 uf eapacitor, and adjusting
the tuning slug on the detector transformer
until minimum hum is achieved. That's all
there is to it; we arve 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 toueh 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 de-
signed kits is well kaown by mow. The
full-color illustrations, the Part-Charts on
which all of those parts are mounted eorre-
sponding to a particular page in the man-
ual, the clear and full instructions, and the
easy-to-build-in box, make the LT-110 so
simple to build that we unhesitatingly ree-
ecommend it for even the novice.

It took us gome eleven hours to construct
the LT-110 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 Part-
Chart.

Performance

As we noted previously, the sensitivity of
the LT-110 is better than its forerunner.
We found that the useable sensitivity
(IHFM) was 2.1 pv, 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 reception. The audio out-
put 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 II. H. Seott Model LT-
110 FM-stereo tuner kit is both a fine
stereo tuner and an unusually easy kit to
build. D-21

Fig. 3. H, H. Scoit FM-Stereo tuner kit, Model LT-110.
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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 demodu-
lation. 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,
% 1db...harmonicdistortion 1% at full 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... 50
(Also available with added AM as Model 602S. Complete, 299.50) 249

TUNING MASTER VOLUME STERID RALANCE TREBLE INPUT SELECTOR
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PILOT 654M...60 watts music power (IHFM mid-band rating)...frequency re-
sponse 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 auto-
matic stereo indicator that lights on stations broadcasting FM stereo...5%" high
x 14%" wide x 123" deep. Black and brass styling . With cover... 32950

[
p‘ Io PILOT RADIO CORPORATION, 37-42 36TH STREET, LONG ISLAND CITY 1, NEWYORK

FOUNDED 1919
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of S-l’lmphont'c Electronic Corporation, 10 Columbus Circle, New York 19, N. Y., exclusive distributors of

EMI Preamplijiorn, Amplifiers, Loudspeakers, Tuners, Recorders, Integrated Tone Arms and Pickups.
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MR. FREDRIC MARCH AND MR. DOUGLAS CAMPBELL IN A SCENE FROM GIDEON. PHOTO BY ARTHUR CANTOR
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Only these FM Stereo Receivers
have Pilot’s unique signal-sampling
muitiplex 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 demodu-
lation. 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 654M...60 watts music power (IHFM mid-band rating)...frequency re-
sponse 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 auto-
matic stereo indicator that lights on stations broadcasting FM stereo...5%” high

x 14%” wide x 12%" deep. Black and brass styling . With cover... 32950

®
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MR. FREDRIC MARCH AND MR. DOUGLAS CAMPBELL IN A SCENE FROM GIDEON. PHOTC BY ARTHUR CANTOR
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Only these FM Stereo Receivers
have Pilot’s unique signal-sampling
muiltiplex 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 demodu-
lation. 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,
* 1db...harmonicdistortion 1% at full 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... 50
(Also available with added AM as Model 602S. Complete, 299.50) 249
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PILOT 654M...60 watts music power (IHFM mid-band rating)...frequency re-
sponse 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 auto-
matic stereo indicator that lights on stations broadcasting FM stereo...5%" high
x 145%” wide x 123" deep. Black and brass styling . With cover... 32950
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Fig. 4. Sherwood ‘‘Ravinia’ speaker sys-
tem, Model SR3.

SHERWOOD SPEAKER SYSTEM,
MODEL SR3

The Sherwood Model SR3 “Ravinia” is a
3-way, 3-speaker system, honsed in a mod-
estly-sized dueted-port enclosure. The
speaker complement. consists of a 12-inch
woofer, an 8-ineh closed-back midrange
unit, and a 3%-inch ring-radiator tweeter.
An LC c¢rossover network is included and
the crossover points are 600 eps and 3500
eps. Controls are provided to vary the mid-
range and tweeter proportions, to compen-
sate for room acousties.

There are several features involved in
the enclosure above and beyond its decid-
edly handsome appearance. First of all, it
is an unusvally rigid and well eonstrueted
enclosure, which weighs some fifty odd
pounds, a faect we can attest to by virtue
of a strained back. The grille-eloth panel
is easily removable for the purpose of re-
placing the grille cloth, or for obtaining
aecess to the speakers. All of the speakers
are removable from the front. The dimen-
sions of the enclosure are 15-in. x 2634 -in. x
13-in. deep.

PLAYING |T 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 dori’t you play it safe?
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The erossover network is accessible after
the midrange speaker is removed and con-
sists of a 12-db-per-octave network at 600
cps and 3500 eps, as shown in Fig. 5,

How Does It Sound?

The Sherwood “Ravinia” Model SR3 is a
fine sounding speaker systeni, with a solid
non-boomy bass, smooth midrange with
good presence, and elean highs, The mid-
range and tweeter level controls (the 25-
ohm potentiometers shown in Fig. 5) pro-
vide a good range of control to modify the

WOOFER

MID-RANGE

Fig. 5. Crossover network for Sherwood
“Ravinia’” speaker systemn.

midrange and highs for room acoustics.
Tor example, the first room in which we
listened to these speaker systems was one
of those bright, modern rooms, with a lot
of glass, plaster walls, no drapery, and so
forth; in other words, a very live room, We
found it necessary to turn the tweeter con-
trol all the way down; and, in addition, the
midrange control had to be turned down
some too before the system sounded right,
but we were able to do 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 in-
vestigating. D-22

MARK-Q-MATIC TAPE
RECORDER-SLIDE PROJECTOR
SYNCHRONIZER, MODEL
MQM-1

For those of us who have occasion fo
enhance slide showings with sound, musie
as well as voice, the Mark-Q-Matic Model
MQM-1 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-1 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 require tape splicing or
pasting down of 2 cueing strip on the mag-
netie tape. Instead, all that is required is a
soft-peneil mark at the appropriate place
on the tape. The beauty of this system is
that if a mistake in cue loeation is made,
one need merely erase the pencil mark and
properly loeate it, and with no harmful
effect to the recorded tape. Apparently,
when the peneil mark bridges the two steel
rods in the head of the MQM-1, an electri-
cal path is set up whieh permits a relay to
close and send current to the advance
meehanism of the slide projector. Although
we were not able to determine the exact
cireuit, most likely the pencil mark path
acts as a trigger for some eireuit whieh
can supply the emergizing current to the
solenoid. It should be noted that special
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Fig. 6. Mark-Q-Matic tape recorder-slide
projector synchronizer.

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

Operation

Getting thiz unit in operation is a rather
simple, essentially 3-step proeedure. 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 recl may be
used but normally the greater variations in
tension of tape at this reel may make it
more diffienlt to operate). Seecondly, the
synchronizer has to be interconnected with
the control mechanism of the slide projee-
tor. Here it should be noted that there are
a variety of special cables available which
permit this unit to be operated with, or in-
stead of, a remote control. Those remote
controlg whieh contain focusing and ofher
provisions may still be used with this unit.
On the other hand, if the remote control
only permits advancing the slide, the Mark-
Q-Matic may be used instead of it. Pre-
ferred procedure is a simple and straight-
forward playing of the tape with the slide
projected and marking those places where
a slide change is desired. In relation to the
claim that pencil marks ean be erased from
a recorded tape without damaging the
gound quality, we tried the procedure sev-
eral times and found no harmful effects.
Of course, we were careful and it is pos-
sible that uninhibited erasing may go right
through the oxide coating.

To sum it all up, the Mark-Q-Matie
Model MQM-1, manufactured by General
Techniques, is a useful and simple-to-use
product for those requiring audio-visual
synchronization of tape recorder and slide
projector. D-23
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any
dumb bunny
knows

Easter
Seals
fight crippling
National Society
for Crippled Children
and Adults

2023 W, Ogden Ave.
Chicago 12, 111.
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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. M 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. B Despite our warning, thousands of you went out and bought EMI bookshelf speakers
anyway. The rest is high fidelity history. B 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. W Of course, there’s nothing we can do about
it at this point, except perEps 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
132" by 8's” elliptical woofer with aluminum cone and special plastic suspension. Not to mention the
two specially designed 3'2” tweeters, the high-precision 4,600-cps crossover network or the heavily rein-
forced and damped 24" by 13” by 124" 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 crafts-
men must share the responsibility for that. So we have no choice but to go on living dangerously. ..
B [f you can now overcome your trepid?cion, 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.
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*Hipgher in South & West, For Jurther information, wrife Scope E‘Ir‘chom(n Corporation, a subsidiary
of Symphonic Eleetronic Corpovation, 10 Columbus Crrclc New York 19, N. Y., cxclusive distributors of
EMI Preamplifiers, Amplifiers, Laud;!))cnlu.w Tuners, fecorders, lﬂtcmutc(l Tone Arma and Piclups.

AUDIO e APRIL, 1962 4

WWW- aiherieaniadimhistary com


www.americanradiohistory.com

MR. FREDRIC MARCH AND MR. DOUGLAS CAMPBELL IN A SCENE FROM GIDEON. PHOTO BY ARTHUR CANTOR
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MOMENT OF EXALTATION

The reaction to a moment
of exaltation in the theatre
is intensely personal.
Equally personal is the
reaction evoked within you
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, "Does it sound
natural?”’ Each person must
listen and judge for himself.
The concept behind

the Wharfedale Achromatic
Speaker Systems reflect
extensive musical training
and great respect for musical
values. Here is the truly
natural reproduction of
sound, {ree of spurious
resonance and artificial
tonal coloration. An
exclusive sand-hlled baffle,
coupled with special
speakers built to match i,
projects [ull, true bass and
rich, non-strident high
notes. To appreciate this
achievement, listen to a
recording you know