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NEW SCOTT
TRANSINTOR
TUNER
MEETN RUGGED
MOUNTAIN TEST

High atop Mount Santa Rosa, in California, the Palm
Springs Television Company has been using monophonic
Scott 310 broadcast monitors to relay FM programs from
LosJAngeIes 105 miles away to the town of Palm Springs,
directly behind the mountain. With the advent of stereo,
new equipment was needed that would be as reliable as the
310, and provide the same performance . . . now in stereo.
After an exhaustive study of available tuners, the brand

new Scott 4312 transistorized tuner was selected for the job.

Like the 310’s they are replacing, the new Scott 4312's
will have to undergo a punishing ordeal on the mountain-
top. Towering snowdrifts make these tuners completely in-
accessible for many months of the year. There is no margin
forlerror . . . these tuners have to work perfectly, with
unvarying reliability. They cannot drift even slightly dur-
ing|the entire period.
Robert Beaman, Chief Engineer for Palm Springs Tele-
vision Company, emphasized the two basic factors in the
selection of the Scott 4312:
1. The radically new Solid State circuitry, designed by
cott, provides the optimum in stability and assures
years of cool-running, trouble-free performance . . .
a must for a remote location like Mount Santa Rosa.
2. New Scott transistor circuitry makes possible three-
megacycle detector bandwidth which provides a new
!standard of stereo separation not previously achieved
with vacuum tube tuners.

Here are the seven features that make the Scott 4312
the world’s first truly reliable TRANSISTORIZED tuner.

1. Transistorized time-switching muitiplex circuitry. Separation in excess of
35 dh at 400 cps, a new industry standard.

2. 3-megacycle detector, widest of any tuner ever designed. Results in ex-
tremely good stereo separation, drift free performance, excellent capture
ratio.

3. Nuvistor front end. Nuvistors chosen for their reliable performance and
extremely fow cross modulation, in excess of —65dh. This outstanding design
spec(ijf_icrnion assures you that strong local stations show up only once on
the dial.

4. §ilver-plated RF circuitry. Assures sensitivity of 1.9 microvolts (HF).
5. Sensitive tuning meter and antenna orientation indicator.

6. Transistorized Auto-Sensor circuitry instantly switches to stereo mode
when stereo broadcast goes on the air.

1. Professional slide-rule tuning, with heavily weighted mechanism, and use
of hall-bearings throughout. Assures true velvet-touch tuning. $365*

v

il SCOT1TT”

H. H. SCOTT INC., 111 Powdermill Road, Maynard, Mass.
“Slightly higher West of Rockies. Accessory cases extra. Export: Morhan Exporting
Carp., 458 Broadway, N.Y.C. Canada: Atias Radio Carp., 50 Wingold Ave., Toronto
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Coming
Next
Month

Tape Recording . . .

® Ribbon Microphones for
Stereo Recording. E. R.
Madsen of Bang and Oluf-
sen in Denmark describes
what he considers some ad-
vantages of the use of ribbon
microphones for stereo re-
cording.

Acoustics

® A Stereo Purist Tackles
Room Acoustics. J. W. Lins-
ley. The author, an amateur
interested in the best sound
reproduction, describes his
personal voyage through the
difficult subject of acoustics.

Sound Reinforcement
Commercial

® A Basic Course in Sound.

Norman Crowhurst. (See
Editorial Page for descrip-
tion of this course.)

@® Controlling Sound-Rein-
forcement Systems Automat-
ically. David L. Kelpper.
The author describes auto-
matic devices for controlling
sound-reinforcement sys-
tems.

and

Equipment Profiles . . .

@ Empire 880p Stereo Pick-
up

® Electro-Voice Model Six
Loudspeaker System

® Altec Lansing Solid State
Stereo Amplifier, Model
360A

In the April Issue

On the newsstands, at
your favorite audio
dealer’s, or in your
own mailbox.

AUDIO CLINIC

Joseph Giovanelli

Send questions to :
Joseph Glovanelll
2819 Newkirk Ave.
Brooklyn 26, N. Y.

Include stamped, self-addressed
envelope.

Electrolytic Capacitors

Q. Can electrolytic capacitors e success-
fully used directly from dealerls shelves
with reasonable confidence that their capaci-
tances will be within plus or minus ten per
cent of their labeled values?

I have been told that electrolytics, when
used in an a.c. circuit, should always be used
in pairs, in series and back-to-back (mak-
ing, of course, the appropriate cqlculations
for total capacitance). Is this true? Reid A.
Railton, Berkeley, California.

A. Electrolytic capacitors are not reliable
as to value. You will be lucky to find them
within plus or minus 20 per cent, rather
than the ten per cent in which ypu are in-
terested.

When you use electrolytic capacitors in
a.c. circuits, you must connect them in
series, back-to-back and ecaleulate the total
capacitance in the usual manner. (Back-to-
back connection of electrolyties nieans that
they are wired with their positive terminals
connected together and their negative ter-
minals on the outer ends of this arrange-
ment being used for the external connee-
tions of the resultant capacitor. The result
is the same if we connect the two negative
terminals together and use the positive ter-
minals as the points to which external con-
nections should be made.)

It is preferable to avoid the use of elee-
trolytic capacitors in such circuits, however.
Electrolytic capacitors are meant to work
with d.c. voltages applied to them. When
d.c. voltages are applied, the capacitor is
said to be “formed” and it possesses a cer-
tain amount of capacitance. This capaci-
tance varies somewhat, according to the
amount of voltage impressed acrgss it. The
lower the voltage across it, the larger will
be the capacitance of the capacitor, within
some limits.

When the d.c. is not present, aslin the use
you contemplate, one capacitor is formed
while the other capacitor in the|circuit is
reversed. This action will shorten the life
of the capacitors, but just how much of a
degradation is difficult to estimate. You
can use these capacitors in an a.c. circuit
but they will not give you the reliability of
an oil-filled or a paper unit. THese latter
types are larger, and where spa¢e is at a
premium, electrolytics connected in the
back-to-back configuration is the|only pos-
sible eonfiguration.

There are commercially available electro-
Ivtic units made in the manner! in which

| you are interested. They are known as NP

electrolytics. They are made to 1pok like a
single capacitor, but, in reality, they are
made in the back-to-back configuration

WWW ameidcaaladioRistery com

which we have been discussing. They are
used in commercial erossover networks
when large values of capacitance are re-
quired. They also find application in such
equipment as hysteresis motors.

Cathode Follower

Q. I am having difficulty understanding
cathode-follower outputs. I understand that
a cathode follower i3 supposed to have a
low-impedance output. Most of those I
have seen, however, take the output from a
10,000-0hm cathode resistor. This surely
1is not low impedance. Can you explain this?
What would happen if I used low-imped-
ance headphones from the cathode follower
output of a tape recording preamplifier
which has a 10,000-ohm cathode resistor?
Cathode followers are noted for allowing us
to use long cable lengths—Ilet's say between
a tape recorder and a preamplifier, but
10,000 ohms would present quite a loss,
would it not? Robert C. Knosalla, APO,
San Francisco, California.

A. It is true that the impedance of a
cathode follower is low, even with the rela-
tively high resistance included in the cir-
cuit. If you wish to determine the approxi-
mate impedance of a cathode follower eir-
cuit, conneet a VI'VM aecross its output ter-
minals and measure the voltage with a 1000-
cps signal feeding into it. Then load down
the circuit with a variable resistor until the
voltage drops down 6 db. The resistance
value of the variable load you have used
will give you the approximate value of the
cathode follower. (Because of the effects
of degenerative feedback in such circuits,
the impedance determined will not be exact,
but this test may serve to show you that the
impedance of a cathode follower is, indeed,
very low.)

Remember that the cathode follower eir-
cuit is a degenerative device, and the effect
of negative feedback is usually that of mak-
ing the output circuit appear to be of low
impedance. The formulas and more de-
tailed theory of such circuits are contained
in many reference books and in tube
manuals.

However, you normally cannot run low-
impedance headphones directly from a
cathode follower output because of the
small coupling capacitor used with these
circuits. Larger values of coupling capaci-
tor are usually not required because, while
the cathode follower exhibits low imped-
ance, the load into which they feed is of
higher impedance, and a smaller capacitor
will operate very well and not cause voltage
divider action at the low frequencies. If
vou plan to use the cathode follower circuit
to drive a pair of headphones, you must in-
crease the value of the coupling capacitor
so that its reactance to the lowest audio
frequency to be passed is equal to the im-
pedance of the phones. You should not at-
tempt to use phones whose impedance are
lower than that of the cathode follower.
600-ohm headphones are about the lowest
practical limit you can expect to use.
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consider this... with other units

now offering counterweighted tone arms,
oversized turntables, precision motors...

what makes the Garrard

HeiAVA adalan)

so special?

You see before you three parts of the
great Type A Automatic Turntable:

1 The counterweight-adjusted, dy-
°* namically balanced tone arm
(which tracks the cartridge of your
choice at the lowest pressure speci-
fied by the manufacturer).

The exclusive “sandwich” turntable
system (a) ribbed rubber mat (b)
heavy, cast, non-ferrous outer turn-
table (¢) sound-deadening foam
cushion (d) inner drive table...the
entire assembly weighted and bal-
anced for rumble-free, fly-wheel
action.

3 The Laboratory Series® humless,

° noiseless, high-torque motor...de-

veloped for the Type A, engineered
and built by Garrard.

However, these are only parts, and rec-
ord playing units by other manufac-
turers offer some features reminiscent
of these.

Then what makes the Garrard so spe-
cial? Simply this...the Garrard is far
more than the sum of its parts.

Creative engineering. rigid quality con-
trol, and 50 years of experience have
joined together to make the Garrard
an enduring source of satisfaction and
pride to a legion of sophisticated ad-
mirers.

Youw'll find the Garrard a genuine
pleasure to own. Over the years, your
dealer has found it the same pleasure
to recommend. That’s why more people
continue to buy Garrard than any other
high fidelity component. They buy it
for precision, for performance and to
enjoy the convenience of single and
automatic play, both at their fingertips.

But mainly, they buy it because it’s a
Garrard, and those who really know
fine equipment have confirmed that a
Garrard is indeed something special.

There is a Garrard Automatic Turntable for
every high fidelity system. Type A, $74.50; ATé,
£54.50: Autoslim, $39.50. For literature, write
Dept. GC-14 Garrard, Port Washington, N.Y

World’s Finest
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WHY
you should buy and enjoy
TARZIAN TAPE

W Most of its users say that Tarzian Tape is the finest tape you can
buy for the entire range of audio recording purposes, from sterea
music to school work. Tape dealers who sell Tarzian Tape do sa
because they believe it is a very good product for you, the user—not
because we give them fancy advertising support and free premiums,

Reel Length Code
ITEM Size  (Feet) Number
Standard Play 3 150 1131-01
1.5 Mil 5” 600 1131-06
Acetate Tape Kl 1200 1131-12
Reel 2400 1131-24R
Hub 2400 1131-24H
Long Play 3 225 1121-02
1.0 Mil 5 900 1121-09
Acetate Tape 77 1800 1121-18
Reel 3600 1121-36R
Hub 3600 1121-36H
Long Play 3 225 1321-02
1.0 Mil 5" 900 1321-09
Mylar Tape 7 1800 1321-18
Reel 3600 1321-36R
Hub 3600 1321-36H
Extra Long 3" 300 1411-03
Piay 0.5 Mil 3% .600 1411-06
Mylar Tape 5" 1200 1411-12
(Tensilized) 7 2400 1411-24

The package for Tarzian Tape i
strictly functional, not ornate. The
price is standard: not cheap like
“white box,” not artificially high be+
cause of some ‘“‘magic ingredient.””
The quality is professional, not
because you run a recording studio
or a radio station, but because any
good tape recorder deserves it and
any discriminating pair of ears
appreciates it.

Insist on Tarzian Tape...depend

on it for long lasting, professional
quality performance whatever your
recording assignment.
FREE.. Tarzian’s “Lower the Cost
of Fun With Tape Recording” cons
tains 32 illustrated pages of tape tips
Send for your free copy.

SARKES TARZIAN .

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems o Broadcast
Equipment  Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devites

MAGNETIC TAPE DIVISION*BLOOMINGTON, INDIAPA
Export: Ad Auriema, Inc., N.Y. « Canada: E. J. Piggott Enterprises Lid., Toronto, Ont.

WWW amerndcaatadioRietery com

Unfortunately a larger eapacitor which
will work well with the phones may not work
well with amplifiers with which this eireuit
may be associated. Low-frequency transi-
ents may charge the coupling capacitor to
such a degree that the grid which it feeds
may be cut off. Because of its large value
and beeause of the high grid leak in the
amplifier, this grid will remain blocked for
some time.

In view of the foregoing discussion yon
now understand that a cathode follower is
truly a low-impedance device. Therefore,
long cables may be used between the cath-
ode follower and the equipment it feeds.
This is possible because the capacitive re-
actance in the interconnecting cable is high
compared to the impedance of the cathode
follower.

Balanced and Unbalanced Circuits

Q. What is the purpose of using two-
conductor shielded cable for microphones
instead of single-conductor shielded cable?
What do people mean by a “balanced line”
as referring to inputs to amplifiers? What
is the purpose of grounding the core of an
mput transformer? What do manufacturers
mean by balanced input transformers?
What is the advantage of a balanced input?
Eobert C. Knosalla, APO, San Francisco,
California.

A. First, let us take the case of the
conventional, high-impedance microphone
whiech has two terminals, one for the “hot”
input and one for the ground connection
to the cireuit to be driven from the
microphone. You can use single-conductor
shielded cable with such a microphone and
it will work fairly well under most circum-
stances. However, there may be a trace of
hum. When the microphone possesses low
output and high impedance, there will al-
most surely be too mueh hum. The greater
the length of the cable between microphone
and preamplifier, the greater will be the
hum voltage. To prevent or reduce this
hum, conneet the shield to one end of the
circuit and ground. This connection is made
at the preamplifier end of the line. In other
words, the “hot” lead from the microphone
is connected as before. The ground side of
the microphone is connected to a second
conductor of a two-conductor, shielded
cable, and goes directly to the microphone
input ground. The shield is not connected
to the microphoue element. Thus, the shield
is not made to double as a signal carrier
and can operate exclusively to reduce hum.
If the the shield is grounded at the miero-
phone end, it is both possible and probable
that there would be a difference of poten-
tial between one end of the shield and the
other. This voltage difference would have a
complete path and would modulate the in-
put stage of the equipment. However, when
the shield is connected at one end only,
voltages developed from one end of the
cable to the other do not have a return
path and cannot eause hum.

Sometimes this hum reduction is carried
one step further. Assume now that we have
an input stage to which we connect the
secondary of a transformer. One end of the
secondary is grounded and the other end
goes to the grid of the input stage. Even
though the run is short between the trans-
former and grid, it is good practice to use
two-conductor as has been described. The
primary of the transformer may be center-
tapped. This center is grounded. Howerver,
sometimes the transformer is not so
equipped, in which event the two ends of
the transformer primary are eonnected to
the end of the microphone cable with neither
side of this winding grounded. This eable
is two-conductor, shielded cable. The shield

is grounded to the input stage at the proper

(Continued on page 14)
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LIGHT LISTENING

Buddy Cole: Modern Pipe Organ
Warner Bros. WS 1533

The Warner Bros. label has been the source
of some of the very finest organ records I've
had the pleasure of hearing in recent years.
This release arrived for review while the cover
of Audio’s January '64 issue with its ton-and-
a-quarter speaker system was uppermost on
the pile of magazines that adjoins my listen-
ing chalr, Before this disc appeared, I too had
been wondering what sort of recent record
I'd 1lke to hear first on such a system. The
author of the article, it's true, doesn't think
much of records as an ideal sound source, pre-
ferring instead two-track 7.5 and 13 ips stereo
tapes of his own making as the best material
for his concrete horns. We can’t argue with
hini there. If, like most of us, you are forced
to deal with ordinary commercial releases.
this latest Warner disc has at least one point
in common with theories for concrete speaker
horns. “Modern Pipe Organ” is the first re-
cording made at Buddy Cole’s own recording
studio just opened in North Hollywood, Cali-
fornia. Two years in construction, the studio
was planned for organ recording with con-
crete walls eight inches thick. Once your
speaker concrete is dry, this is the record to
get—provided your piekup can do justice to
the clean, wide-range sound on the disc. The
organ Buddy Cole has assembled was origi-
nally more than one instrument. The central
part is an 18-rank Wurlitzer taken from a Los
Angeles theater iu 1959, To this was added a
9-rank Robert Morton that had seen service at
United Artists studios and a Los Angeles radio
station. Now part of his home, it has been
housed in ultra-modern studios designed for
stereo recording of this particular instrument.
If you Hke to play your organ recordings at
something approaching theater level, you'll
appreclate the fact that Cole has placed the
noisy mechanical parts of the organ on the
floor below the recording studio. With no
studio rental fees to worry about, it is pos-
sible to believe Cole's contention that the
master tape was two months in the making as
he put the organ through its sonic paces in a
varied program of ballads and a percussion
specialty. If you pride yourself on the tightly
authentlc bhass response in your system, slip
this one on the next time the neighbors are
away.

Lady in the Dark
Columbia OS 2390

Columbia Records continues to earn the
gratitude of dyed-in-the-wool theater fans
with its truly outstanding re-creations of some
of the great musicals of the past, While this
label can hardly be accused of ignoring the
current Broadway scene. its carefully planned
revivals on records are unique within a highly
competitive industry. Kurt Weill's “Lady in
the Dark,” with Iyrics by Ira Gershwin aned
book by DMoss Hart, is an important land-
mark in our theater all but unknown to the
expense-account get supporting most of today’s

musicals. Back in 1941, two years before
“Oklahoma” made Broadway lhistory, this

sumptuous production marked a fairly daring
departure from the musfcals of its day as it
set psychoanalysis to music. Since the idea
for the show came into being after Moss Hart
had completed four years undergoing analysis
with the celebrated Dr. Gregory Zilhoorg, it
could be said that this was one time Iart had
a collaborator from outside the theatrical
world. What also set apart “Lady In the
Dark” from its contemporaries was the richly

6

Chester Santon

imaginative music of Kurt Weill and the pene-
trating lIyries of Ira Gershwin, 1n this re-
creation for records, Risié Stevens plays the
neurotie heroine originally ¢reated on Broad-
way hy Gertrude Lawrenie and Adolph Green
takes over the role that first brought fame to
Danny Kaye. The task of editing this show for
records has heen a remsrkably easy one be-
cause musie is heard only during the dream
sequences. The four major dreams of the hero-
ine that make up most of the plot are neatly
contained on one record. Columbia has lav-
ished extra care on every detail of this pro-
duction with ILehman Engel in charge of a
fine cast as well as the original Kurt Weill
otrchestrations.

Al Hirt and Ann-Margret: Beauty and the
Beard
RCA Victor LSP 2690

Someone at RCA Victor has made the
pleasant discovery that trumpeter Al Hirt can
be coaxed into singing duets when his partner
happens to be a young and pretty girl. Ann-
Margret’s pert contribution to this album
won't surprise anyone whe has seen her movies
or heard her carlier RCA discs. The shock of
discovery lhiere comes in the bhenign good humor
with which Al IIirt uses nis gravelly voice in
the lyrics of such old favarites as Tain’t What
You Do and Baby, 1t’8 Coid Outside, Optimum
channel separation and very close miking of
the two stars unuderlines the vocals when Ilirt
isn’t playing his trumpet with an eight-piece
combo. This album could e the start of a new
and quite separate career 7ur the Bearded One.

Grenadier Guards:
stance

Pemp and Circum-

London Tape LPM 70074

In its latest tape the Band of the Grenadier
Guards presents a collection of marches that
duplicates in some respects the repertory of a
recent Columbia tape by the Philadelphia Or-
chestra titled “A Festival of Marches.” Com-
parison of the two reels may hold little inter-
est for readers whe decided some time ago
that dise reproduction has it all over four-
track tape. Those committed to tape will be
intrigued to hear that London, seldom a
slouch in either their tape or disc sound, has
been surpassed by Columbia in this particular
reel release. Quite apart from the natural ad-
vantages of the far greater manpower mus-
tered by a symphony orchestra, the Philadel-
phia on Columbia has a distinetly wider fre-
quency respouse throughout its reel.

Frank Chacksfield: Here's Love
London Tape LPM 70077

Although it’s difficult to make an accurate
prediction in the caxe of eich Broadway musi-
cal, some record and tape fans hold the opin-
ton that no final judgment should be made on
a major show on the basis of the orizinal cast
album. Their reasoning runs something like
this. As a rule. the arranZeinents of the fin-
ished score are worked out under considerable
pressure while the show is in rehearsal. Song-
smiths have been known to pull a song out of
a show and throw in a new one while the pro-
duction is undergoing tryouts out of town.
The arranger has little opportunity to dress
up a tune under such cirenmstances. Once a
musical hits Droadway and survives the ten-
der attention of the crities, other arrangers
take a look at the score and begin to work on
it with a bit more leisure 1or employers such
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as Kostelanetz, IFaith, Melachrino ete. In his
latest London tape, Frank C(hacksfiecld has
turned to Roland Shaw for arrangements of
the rollicking Meredith Willson tunes in
“Ilere’s Love.” Shaw is a rising young talent
in England already represented by a tape of
his own on the London I’hase 4 label (Mexico
L. 74030). IIe lends an air of smartness to the
Macy’s-Gimbel's battle at Christnias time that
the original cast album didn't quite bring out.

Hall High Dance Band: Pops and All
That Jazz
LPH—-1001

Don’t look for this stereo disc in record
stores. This is a private pressing for wlieh
the Hall High School of West llarttford, Con-
necticut supplied the youthful talent. Bill
Stanley, the director of the school’s dance
band and jazz chorus, submitted the disc for
review in this column as an example of the
work being done by hep music departments in
our more progressive communities. Because the
recording session took place in the studios of
Capitol Records in New York City, the project
offers a good opportunity to compare Capi-
tol's current custom work with the effort that
goes into its regular ‘store” recordings. It
doesn’t take long to discover that this is not a
commercial release. The raw wallop of the
sound reminds one again how much doctoring
Zoes into the final sound of today’s typical
pop record. Since even West Hartford lacks a
budget that would allow fancy equalization of
the master recording after the session, one
can hear Capitol’s equipment (17 Neuman,
Sony and Telefunken mikes) pretty much as it
sounded in the control room during the ses-
sion. The finished record can be played with
the preamD’s tone controls in a flat position,
a rare event in these days of arbitrary theory
in recording curves. The large orchestra and
3U-piece mixed chorus show no wign of hesita-
fion in tackling intricate arrangements that
cover the pop field from Afro-Cuban to Basie,
with occasional echoes of Ray Conniff and Stan
Kenton. Stereo balance is not bad considering
the impromptu nature of the session. After
listening to a whole dise of “straight” sound,
one can not help wondering how the top bands
under contract to Capitol would sound under
similar circumstances.

Henry Mancini: Charade
RCA Victor LSP 2755

Caught in a moment of candor, anyone re-

viewing light music on records could be
prevailed upon to make the following ad-
mission : motion picture scores these days

break down into three groups, only one of
them offering dependable entertainment, When
heard without the benefit of picture, about
seventy percent of motion picture albums ave
empty to the point of boredom. Another
twenty percent of contemporary picture
scores are pompous beyond belief when iso-
lated from the Technicolor pageantry on the
screen. Luckily for all concerned. the remain-
ing ten percent contain enough entertain-
ment and diversion to make the whole thing
seenl  worthwhile. In that remaining ten
percent, the scores of Ienry Mancini occupy
a far more prominent place than his senior-
ity in the field would indicate.. Where occa-
sionally I would find myself reaching for a
book, magazine or crossword puzzle to get
even part way through a motion picture
score, this recording of the made-in-aris
“Charade” held considerable attention all the
way. The brevity of the disc itself may have
had something to do with it. The first side
runs about fifteen minutes; the other side
isn't much longer. Manecini touches just
about all bases in this film starring Cary
Grant and Audrey Hepburn. In the title
song he has a potential hit that could easily
rival the success of his famous Moon River.
Close behind it in melodic appeal comes a
song describing the Seine river boat called
Bateau Mouche. The French mountain resort
of Mégéve is the only locale outside l’aris
described by Mancini. A classical string
quartet is used at one point in the story to
provide a funereal touch. At the other extreme
is the witty Drip-Dry Waltz that accompanies
a w=cene wherein Cary Grant takes a shower
with his clothes on. p:
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© AMPEX CORP. 1964

PLAY Oz
recoro P

RECCRDING vOLUME

Fourteen ways to save money on your next tape recorder

Before you buy, compare the features of the Ampex F-44 with
those of any other recorder in its price range. Note the features
the F-44 has that the others don’t. Then compare price, and you'll
see what a bargain the F-44 actually is. In fact, if you can find
a better bargain, buy it. 1) Professional Electronics. Each F-44 re-

corder is individually tuned and adjusted by Ampex
technicians to meet or exceed the following standards:
Overall frequency response 50-15,000 cps = 2db at 7%
ips; 50-10,000 cps + 2-4 db at 3% ips. Signal-to-noise
ratio: better than 53 db. Flutter and wow: 0.12% rms
at 7% ips: 0.18% rms at 3% ips. 2) Three separate
heads. Each head in the F-44 is built to perform its
own individual task (recording, playing or erasing),
with no compromise of purpose in attempting to make
one head serve several functions. Precision engineered
head shielding virtually eliminates crosstalk. 3) Ad-
vanced tape-tension system eliminates the use of pres-
sure pads, by feeding tape or transporting it past the

AUDIO e MARCH, 1964

heads under constant tension adjusted at the factory. 4) New, sep-
arate power and monitor switch makes it possible to monitor both
source and playback while you're recording. 5) Master selector
switch permits simple changes from stereo to mono, choice of
individual track, multiple generation sound-on-sound-on-sound.

6) and 10) New compartmentalized mode-to-mode con-
trols. Two knobs control all transport actions, permit
oing from one mode to another quickly and safely.
) Record indicator lights. One for each channel.8) Die-
East frame. Micro-milled for meticulous alignment.
) Built-in mixer, with separate volume controls for re-
ording of 4 inputs. 11) Separate record level meters.
2) Exclusive unattended shut-off. 13) New hysteresis
synchronous motor. 14) Automatic tape take-up. Makes
threading easy. For brochure, write Ampex Corpo-
ration, Consumer and Educational Products Division,
201-C Landmeier Road, Elk Grove Village, lllinois.
in Canada, Ampex of Canada Ltd., Rexdale, Ontario.
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There is no such thing as
the one best amplifier.

There are at least five.

(LY AN
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The Fisher X-100-B (50 watts), $169.50%

|2 o729 ¢
i o AR 8

The Fisher X-1000 (110 watts), $339.50*

The five different Fisher amplifier sys-
tems currently available were all engi-
ncered to be the best, bar none. A self-
contradiction? Not when you get down to
fundamentals.

The basic function of an audio amplifier
is to effect signal gain without distortion
or noise. The lowest-priced Fisher ampli-
fier accomplishes that task as successfully
within its power rating as the costliest.
There is only a single Fisher standard of
amplifier performance: clean, ‘open’
sound, with complete stability regardless
of the load, and virtually non-measurable
distortion right up to the clipping point.

Thus, as you go up the scale from the
Fisher X-100-B through the other three
integrated control-amplifiers to the profes-
sional 400-CX/SA-1000 combination, you

OvIRSEAS RESIDENTS WRITE 10 FISHER RADIO INYERNATIONAL, ING., LGNG ISLAT

AUDIO e MARCH, 1964

PHE VELEE

The Fisher X-101-C (60 watts), $199.50%

i

_? S0 a5
g4 8.8 80

will not hear cleaner and cleaner sound —
at least not at ordinary listening levels in
the average room with reasonably efficient
speakers. What you will experience is the
convenience of increasingly elaborate con-
trol features, greater flexibility in special
situations and — above all — more and
more power handling capability. The work-
manship and the quality of parts is the

7 f_"-»

I FREE! $1.00 VALUE!

The Fisher X-202-B (80 watts), $249.50%

Mail this coupon for your
free copy of the new 1964
Fisher Handbook, a lav-
ishly illustrated 52-page g
reference guide to stereo.

Fisher Radio Corporation 3
21-40 44th Drive

same in all Fisher amplifiers. And the Long Island City, N. Y. 11101 ]
unique Fisher warranty (one year, includ- :
ing tubes and diodes) applies equally to all Name i
models. 1

You can forget about quality when you |
choose your Fisher amplifier. Concentrate Address :
on your needs with regard to power, flexi- A ]
bility and space. No matter which Fisher |
you finally select, it will be t/e best. City State :

*Less cabinet; slightly higher in the Far West, o n faccaccc e e cca e e ————— A

1 CUY, N.Y. 11101. CANADIAN RESIDENTS WRITE TO TRI-TEL ASSQCIATES, LTD., WILLOWDALE, ONT.

The Fisher
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STANFORD

PRODUCT OF WEST GERMANY

PORTABLE. ..
PRECISION-MADE!

NEW BUTOBA modet MT-7F
— = . Lowest priced modern,
: i battery operated, tran-
sistorized portable of
superb quality — ideal
® for music or speech.
Built-in remote control
facility . . . stop-start
switching on the micro-
phone for dictation in
the office or car!

SPECIFICATIONS:

Records 2 full hours e Power supply: recharg-
able battery, or 6/12 V car battery, or AC con-
verter e Push buttons enable easy operation
while in carrying case e Safety record lock
e Microphone and Radio Phono inputs e Head-
phones/external speaker connections e Pause
control e 3% and 1% ips. e Frequency re-
sponse: 100-12,000 cycles at3 % ips. o Record-
ing level indicator e 4’ x &' heavy duty
loudspeaker o Transistorized speed regulator.

| BUTUBA model MT5

BUTOBA is a precision
tape recorder, quality-
engineered and hand-
crafted by skilled West
German technicians,
offering performance and
features never before

% found in portable record-
iy ers! New Reduced Price!

UNEQUALLED FEATURES:

6 hrs. recording on 5 inch reels o Fast for-
ward and rewind e 2 motors with transistorized
electronic speed control e tone control e push-
pull amplifier » 5 x 7' heavy-duty speaker
e Tape counter e 40 hrs. on 8 ordinary flash-.
light batteries e Transistorized, battery or AC.

SPECIFICATIONS:

Response: 50-13,000 cps. @ 3% ips., 60-
6,000 cps. @ 1% ips. e Half track e Compact
o Lightweight e With dynamic mike e Full line
of accessories.

BOOKLET FREE!

25 WAYS TO USE YOUR TAPE
RECORDER' and color folder. Yours for

the asking. Write. ..

STANFORD INTERNATIONAL

568 Laurel Street = San Carlos, Calif,
Telephone: 591-0339
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LETTERS

Contradictory Conclusions in Pike

SIR:

I have read Mr. Pike’s article,
“Organs and Organ Music,” wiith in-
terest. I find his conclusions abput the
acoustical environment and {‘chorus
effect” contradictory. I agree with the
acoustical portion. I would also suggest
that his residence organ, if it |doesn’t
include a reverberation feature (or an
extremely large auditorium) does not
sound realistic. At least it doesn’t sound
the same as the composers had intended
it for their compositions. Electronic
organs can now be made with reverbera-
tion controls which allow the ropm size
to be made large enough to be realistie.

Electronic organs exist becguse of
their economies of size and money. I
find that even the cheapest of the better
organs available today sound better
than the harmoniums of an earlier day.
Electronics has discovered how fo sepa-
rate the pitch generation from the tone
generation of the organ. Iven qur best
pipe organ builders can’t get around
that. When an electronic organ builder
starts to imitate a pipe organ with a
combined pitech- and tone-gdnerator
system, the electronic costs mdre. We
have even the reaction of people like
Mr. Pike who feel that imperfections
such as the finite time it takes for a pipe
to sound after the air is admitted is a
virtue. If we carried his “45 different
attack times” fo its logical corfclusion,
we would go back to either a completely
pneumatic pipe organ with no rdlays, or
as some other purists to a tracker action.
Mr. Pike would probably like thé manu-
facturer who has gone to great expense
to provide a “chiff” with his electronic
organ.

Mr. Pike’s article is informative and
well written, but I couldn’t resist this
opportunity to heckle.

JOHN SHAVER
1333 Cushman Dr.
Sierra Vista, Arizonp 85635

Vertical Tracking Angle—Better Way

Sir:

In my article “15-Degree [Vertical
Angle—A Key to Better Stereo Sound,”
I stated that the best way to measure
the vertical tracking angle of a pickup
is by use of the CBS Laboratorids’ STR-
111 Square Wave and Intermodulation
Test Record. There have been new de-
velopments since this statement was
made.

At the International Convention of
Audio Engineering Society in Oectober,
1963, we announced a new fechnical
test record, the STR-160 Verticdl Track-
ing Angle Test. This record |contains
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15 bands of 400-cps tone, cut in a ver-
tical recorded angle varying in cali-
brated steps from -6 degrees to +43
degrees. To measure the vertical recorded
angle the record is played normally
while the second harmonic content of
the pickup output is measured with a
harmonic analyzer or a 800-cps filter.
The band which shows minimum dis-
tortion identifies the vertical tracking
angle of the pickup.

While the new record confirms the
vertical tracking angle measurements
obtained with the STR-111, it cuts down
to a small fraction the time and equip-
ment required to perform the measure-
ment.

B. B. Baugr
CBS Laboratories
Stamford, Conn.

Sources of CDS Cells

Sir:

As a result of the number of inquiries
relative to my article in the November
issue (“Remote Control With Light”)
I should like to request that the follow-
ing information be published:

The Polaris MAJ-1 cadmium-sulphide
cell may be purchased for approximately
$2.00 each from either of the below
listed firms: 1. Allied Radio Corpora-
tion, 100 N. Western Ave., Chicago S0,
Illinois, 2. Polaris Electroniec Corp., 17
E. Pershing Road, Kansas City, Mis-
sourt.

WiLiax G. DiLLEY
577 East Avery Street
San Bernardino, Calif.

Resistive Loudspeaker?

Sir:

I must protest at least one part of
the crossover-network transient-per-
formance article by Robert Mitchell
which appeared in the January issue.
The author assumes a resistive loud-
speaker. Any text on speakers soon
makes evident that the device is far
from being a pure resistance.

The transfer functions shown as Eq.
1(A) and 1(B) make no provision for
the frequency-dependent nature of the
speaker. The equations are therefore
invalid to the study of the transient
response of a crossover network with
a loudspeaker load.

When frequency dependence is ac-
counted for the problem becomes very
complex and no simple solution is im-
mediately evident.

RoserrT Fraxk, Jr.
16841 Vanowen St.
Van Nuys, Calif.
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world’s only automatic with
hysteresis-synchronous motor
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Only the Miracord 10H offers you the speed reliability
of the famous Papst hysteresis motor, the one used
in the finest studio turntables and tape transports.

Speed-synchronized to power-line
frequency, the hysteresis motor ro-
tates at a constant, accurate rpm, :
even with extreme variations in b
voltage and load conditions. The
smooth, steady motion this imparts
to the turntable is one of the major
. reasons for the distinctively natu-
ral quality of sound associated with
I the Miracord 10H

There are other reasons, too. The

/ tﬁ'
Furthermore, the Miracord can be used as

a manual turntable, automatic turntable,
automatic record repeater or automatic
record changer. It is incredibly gentle to
your records, and amazingly easy to use.
Four FEATHER-TOUCH push buttons reduce all
automatic operations to utter simplicity.

Miracord tone arm is mass-coun-
terbalanced—uses no springs.
Sensitively suspended on friction-
free, micro-ball bearings, it is
freely responsive in every plane.
The turntables are heavy, one-piece, pre-
cision-machined die castings. Each is 12~
in diameter, and each individually weight-
ed and adjusted for dynamic balance.

H

The Miracord 10H with Papst hysteresis motor is $99.50; Model 10 with 4-pole induction motor,
$89.50 (less cartridge and base). To hear a Miracord at its best, ask your dealer to demon-
strate it with the new Elac cartridge: the Stereo 322 or Mono/Stereo 222. For details, write:

I BENJAMIN

Benjamin Electronic Sound Corp., 80 Swalm Street, Westbury, New York | MIRACORD
sole U.S. distributor for Miracord turntables, Elac cartridges, and other Electroacustic® audio components.
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Edward Tainall Canby
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A. ON THE DOTTED LINE

I have a furtive habit, lately growing
upon mie, of signing those little cards you
find at the hi-fi shows saying “If you wish
further information . . .” or “I want to
know MORE about your wonderful prod-
uets.” Works wonders, mostly unpredictable.
For, you see, by this means I bypass big
brass and become one of those ever-inter-
esting people, a Potential Customer.

What usually happens is that after a
few weeks of utter silence (during which
the digestive process has been churning
madly away at those cards, stacks and
stacks of them), I get some preliminary
mail, often of congratulatory sort. “Con-
gratulations for your interest in our Prod-
uct!” I aeccept these congrats, of course,
with all proper humility, as my rightful
due. After all, I had to use my own ball-
point pen, didn’t I%# Big job, filling out
those endless forms, covering my entire
name, address, street number, postal zone
and what-have-you, all in a space as big
as two special delivery stamps. I deserve
thanks, I think.

Then I begin getting more mail, from
my friends all over the industry. Big
names! People I've known, more or less,
these many years. Only in person they often
call me Ed; whereas now I'm getting ad-
dressed ever so respectfully as Dear
(printed) Mr. Canby (typed-in). Funny,
they act as though they’d never even met
me.

Greanwhich Street

And then the fun really begins. I begin
receiving mail from total strangers. Some
of them don't even acknowledge the source
of their sudden interest in me but I ean
guess easily enough. Especially when the
name is misspelled in a tell-tale way. (I
didn’t misspell it; they misread it.) For
instance, Mr. E. P. Conby of Greanwhich
Street, New York, begins to get quantities
of mail unheard-of and the Post Office at
New York 14 (rebaptized as New York
10014) gets hotter and hotter under the
collar, until the time comes when the mail-
man refuses to deliver any further letters
addressed to Greanwhich Street. No such
street in Minhattin, dammit!—And they
still come.

(The above is literally ficticious; but the
P.O. does get hot under the collar about
Greenwich Avenue, versus Greenwich Street.
We have both. The Office is uncharitable
with out-of-towners who use the wrong
one and periodically sends all the mail back,
though the mailman knows perfectly well
which is intended.)

Once in a while, after the initial signing
of the little ecard at the hi-fi show, I get
an all-out commereial pitch that aetually
explains itself. I treasure these, and es-
pecially when they offer me info I really
wanted to aequire. For instance (and here
will take off Part B of this article), a
coupla days ago I received a very fat letter
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from an old friend of mine (a telsphone
friend, at least) which began, as usual,
with that formality I have come to recog-
nize as the inevitable produect of any signa-
ture I leave in a box at a hi-fi shuw. “E.
T. Canby, 780 Greenwich St New Yurk 14,
N.Y.” correctly typed in. “Dear Mr. ifanby,”
also typed in. Then in nice, black| offset,
*“Your name has been given to us by,” and
tvped in again, “ELPA MARKHTING
IND. Ine. (Thorens),” followed by more
nice, black offset, “as being interested in
their products.” Signed in nice, black offset
by William Colbert of the Audio Exchange,
Jamaica 32, N, Y, who would undoibtedly
call me Ed if he weren't talking iy black
offset.

Good to hear from you, Bill, and I was
precisely glad to find, via much aceompany-
ing literature, that the Audio Exchgnge is
still doin’ fine, after a good many years in
business.

I also have suddenly found mysclf ad-
dressed by an outfit called Boynton Ztudio,
in Tuckahoe, N. Y. and by an obvious close-
relative, Boynton-Goodall Audio of East-
clhester, N. Y. Then there’s a fat newsletter
from an outfit I used to know man}y years
ago (they say they are in their “58th year
of Reliability” (which, happily, is more
than I can say of myself), Rabson’s—57th
Street, Diagonally Opposite Carnegie Hall,
New York. Wow! Dozens of pages of offset
from Rabson’s, all erammed with hi-fi.
“Thank You for Your Interest in Rakson’s,”
says the first page with the utmost clair-
voyance—sinece I hadn’t previously| shown
the slightest interest in Rabson’s, aiid more
fool me. I'm showing it now.

I'm indebted to Rabson’s, for exzample,
because I know now that in addirion to
Scoteh, Irish and maybe Weleh miagnetic
recording tape we currently may buy some-
thing called American tape, which offers
with typical American largesse a new “pro-
fessional length” that gives you more.
Twenty-five per cent more, indeed. Good
to know if you’re one of those guws who
run off the end of the tapes all tlie time,
like I do. Nothing Scotch about American.

Audiophile vs. Net?

I'm also agreeably surprised by a much
more far-reaching innovation, first time
I've seen it, in the Rabson newsletter.
Rabson’s (and hence presumably miany an-
other hi-fi source) has split the auiliophile-
net price rating right down the miidle.

You see, that term originally came in at
the beginning of modern hi-fi, with the ex-
pansion of the old-time radio parts outlets
into the new-style retail direct-to-customer
sales outlets. Those old terms “list” and
“net” obstinately held on, until in urder to
quell a rising consumer sense of utter eon-
fusion, somebody happily invented the term
“audiophile net,” which said in s# many
words—yes, there’s still a List Price and
some people are still paying it; but for you,
our own hi-fi customer, we’'ll charge only
the net price. You save. And of coujse, you
did. Audiophile Net was a good ides,
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But now we go further. Rabsou’s has two
price columns. One is headed “Audiophile.”
The other says “Net.” Now you guess what
that means. And guess which is the lower.
Take a look.

Well, it beats me. For instance, a well
known stereo cartridge of recent vintage is
listed at $39.50 “Audiophile.” Its ‘“Net”
price is $14.99. Another cartridge, of simi-
lar vintage, is Audiophile $35.00. The Net
price is $7.90. I'm learning fast. Aren’t we
all?

So, next time you’re at a hi-fi show, be
sure to sign every one of those little cards
they provide for you. Never can tell what
they may bring you.

B. SECOND-HAND, ANYONE?

What really interested me in these as-
sorted returns, all from a single signature
on my part, was confirmation that an old
idea which I had espoused a good many
years ago is still on the march. Trade-Ins.
Second hand hi-fi equipment.

I've always felt that a secondary hi-fi
market would be a superbly useful idea for
the consumer, even though I have been
aware all along that there are technological
complications and economic complications
that work against the idea from the seller’s
point of view, making it at best a border-
line operation.

The hi-fi market has been built to a
large extent upon the enthusiasm of those
who are interested in quick change, who
must have the newest, who feel it necessary
to get rid of present equipment just as
soon as the novelty has departed—which is
soon. If it were not for these people, hi-fi
would not have developed as fast as it has,
and I mean this quite seriously.

More fool the guy who plunges into
everything that’s new—he’s asking for
trouble. On the other hand, if he didn’t,
where would we be?

New Market

Our recklessly rapid pregress, our brilli-
ant progress (when you come down to it),
very often comes from just this sort of
curlosity among stalwart Americans with
cash to spend. As I see it, the quick de-
velopment and perfection of new products
in this country is largely dependent on a
market of people who are willing to try
new things. For if people didn’t buy our
new products, we couldn’t afford to launch
them. And because they do in fact buy with
enthusiasm, we are given a double boost.

First, we can anticipate a ready sale of
new production; and so we can afford to go
all-out where a more cautious economy
might balk, go timid, stagnate in the tried-
and-true.

Second, we can improve and perfect, be-
cause we are always able to finance im-
provement through sales of early models—
with all their probable and inevitable faults
—to the eternal optimists in the hi-fi mar-
ket. The shake-down period is crucial to
good production and reliable quality. Some-
body has to pay for it. The consumer pays,
and likes it. Like it enough of the time, in
any case, to feel justified in more expendi-
tures and still more, over and over again.
Wonderful system.

Now mnobody will ever persuade me to
buy an early-model ear, in particular a new
model-line. I'm wary, wise, cautious, and I
don’t have dough to splurge. But I'm
atypieal. Others buy, and risk it. They get
paid off in prestige, in any case, even if
troubles do develop, as they may. Same
in hi-fi. What we are talking about, you
see, is the old principle of risk—though
most economists, if I am right, apply that
principle to the manufacturer, to the capi-

AUDIO e MARCH, 1964


www.americanradiohistory.com

An FM tape stereo system of comparable
quality would cost up to $850
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start with the Eico receiver kit — only $154.95

You can build a coemplete, high quality FM tape sterco system: from the
new Eico Classic Speed Kit package for only $445. This system includes
the Classic 2400 stereo/mono 4-irack tape recorder; Classic 2536 FM MX
sterco receiver and two HFS-§ 2-way high fidelity speuker systems.

Completely wircd you'd save nearly $300 on this system over other makes
of comparable quality—factory wired price $570. You can also select
any individual component at a remarkably low price.

Here's why it’s so casy to build these superb components. The 2400 tape
recorder comes with the transport completely assembled and tested—
only the clectrical controls and amplifiers need be wired. The 2536, is
without doubt the casiest-to-build receiver ever designed. The front end
and the IF strip of the tuner section are supplied completely pre-wired
and pre-aligned, and high quality circuit board and pre-aligned coils ure
provided for the stereo demodulator circuit. Speaker systems are com-
pletely assembled in fine oiled finish walnut cabinet.

E1CO CLASSIC 2400 STEREG/MONO 1-TRACK TAPE RECORDER Pcrfor.m-
ance on a par with recorders s_ellmg at twice the price. 3 motor design
enables each motor to be opiimized for its particular function.

o 3 heavy-duty 4-pole motors, capstan motor with integral fan 0 DC
braking of reel motors O Standby operation between all transport modes
prevents tape spillage, provides slur-free starts, permits easy cueing &
cditing O Automatic end-of-tape switch & digital counter 0O |Jam-
proof belt shift mechanism selects 7%2 or 3% ips speed. O Requires no
head wearing pressure pads O New combination erase and record-play

4-track sterco head 0 Equalization selector provides uncompromised
equalization on both speeds. O Mixing mike and line level controls
O Dual electron-ray level indicator tubes O Made in U.S.A. 0 Oiled
finish walnut base incl. in price of both semi-kit and wired versions.
Semi-kit (transport assembled & tested) $199.95; wired $269.95.

EICO CLASSIC 2536 FM-MULTIPLEX STEREQ RECEIVER Makes every other
stereo receiver seem overpriced. Combines stable sensitive FM stereo
tuner plus a virtually distortion-free 36-watt stereo amplifier with remark-
able overload, transient and regulation characteristics.

AMPLIFIER SECTION O all program sources—magnetic phono, adapted
ceramic phono, tuner, tape O Full control facilities—bass, treble, blend
and balance C© Tape monitor switch O Distortion at 10-w/channel 40
cps—0.5%; 1HF, power bandwidth at 1% distortion, 30 cps—20 kc.
TUNER SECTION O Low noise, shielded & temperature compensated front-
end for drift-free performance O 4 amplifier-limiter stages & ultra-wide-
band ratio detector. O Electron-ray tuning bar & stereo program indicator
O Velvet-smooth rotary tuning O IHF usable sensitivity 3 uv (30db
quieting); 1.5 zv (20db quicting). O IHF distortion 0.6%; IHF capture
ratio 3db. Kit $154.95; wired $209.95 (Incl. FET)
E1CO HFS-8 2.WAY SPEAKER $YsTEM Compact 2-way
speaker system in handsome oiled finish walnut cabi-
net. Full transparent bass; clean, smooth middles and
highs. Two speakers: 8”7 high-gap energy woofer-mid-
range transducer, and matched 27 tweeter. Wired
only, $44.95.

ey

2006 2200 2050 B ) 2080
8.8 6 + - x 8§.68,6 + = & B
£ & 6 o e 8 & = AL FREE 1961 CATALOG

OTHER NEW EICO CLA
Kit $92.50 2 wired $119, 4

2T.) 2050—50-watt ster

" A ATICL S reo 29,
wired $159.93. Obntional oiled finish walnut. cabinet for the 25336, 2036, 2200, 2050 and 2080 are available for $19.95.

2036—56- watt stereo amplitier. Kit §79
amplifier. Kit §92,50; wired $12

Dept. A-3

95; wired $109.95, 2200—FM /MX Stereo Tuner,
. 2080—80-watt stereo amplifier. Kit §112.50;

Add 5% In West

Eico Electronic Instrument Co., Inc., 131-01 39th Ave.., Flushing, N.Y. 11352 Export: Roburn Agencies, 431 Greenwich 5t,, N.Y. 13, N.Y. @
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talist, rather than to the cousumer. Comme
ci comme ¢a, as the French say. Six to one,
half dozen to the other. Risk is the soul of
healthy buying.

Border-line Market

Why are trade-ins a border-line type of
activity in hi-fi¥ Simple enough. Because
Li-fi products lie right on the dividing line
between low-cost and high-cost goods.

' Low-cost products are disposable, in vari-

| ous senses. Not worth fussing about as
second-hand goods. Get a new one. Eco-
nomieally, it isn’t worth the time and
trouble to repair, to guarantee and to go

’ through all the complex, over-head-produc-
ing motions of selling second hand low-cost
goods, unless in charity rummage sales and
the like where the overhead is removed via
voluntary work forces. Who buys old shoes,
arctics, repaired umbrellas, second-hand
snow-shovels, rebuilt toasters, used suits,
second-hand blankets? In our economy of
abundance, approve or no, you can't make
a profit on such items.

At the opposite extreme, take houses and
| real estate. A house can actually increase
in value over the years and may sell very
nicely second hand. Nobody ever heard of
brand new real estate, at least not since the
pioneer days; it's always second hand, if
often radieally improved. Manhattan island
was bought second hand from the Indians,

| Louisiana Territory from the I'rench—that

® was quite a second-hand bargain. And we

aC 16‘ Ie got Florida second hand too, plus a few
more choiee used items that went to make

up the present U.S.A.

i And in the middle—autos. They repre-
sent the ideal second hand market, not too
expensive and yet not too cheap. If all of

] our new hi-fi sold in the $2000-up price

range, we’d have a whale of a second-hand

market. Instead, it sells in the $100-up
range. A lot more than shoes and toasters,
and a serious investment for many people.

A lot less, though, than the cheapest auto.

| Right on the border-line.
® People will tell you that the reason we
F’"co have no very great second hand hi-fi mar-
WITH THE ket, and no very extensive trade-in policy
as yet, is because nobody trusts second
AWARD-WINNING FM ANTENNA hand goods. Buy new, they say, and be sure.
Hogwash! Sorry to disagree. I do go
along with that idea to an extent when it
comes to autos, which are too often treated

Broadcasting authorities agree that an outdoor antenna is absolutely like mud during their first-owner lifetimes.
s . . . ] (I will not buy any second hand car for my
essential for the reception of full quality monaural and multiplex own commuting-to-schedule in and around
FM sound. New York’s busy parkways.) But when it
A FINCO FM antenna will deliver a clean, undistorted signal comes to hifi I snort loudly, Again, hog:
and bring in more stations, regardless of location. I think, things being as they are, that I
Guarantee vourself : . ’ | would trust goods coming from a reliable
] you th(? best seat in the house for tonight’s FM | second-hand specialist who does take in
concert . . . install a fidelity-phased FINCO FM antenna. | trade-ins just as readily as T would trust
brand new goods from a non-trade-in out-

let.

Yes, you can get stung. But you are more
likely to get legitimate second-hand bar-
gains. It’s in the cards. As we all should
know, ecomponent hi-fi boasts an over-all re-
liability that is intrinsie, built-in, exclusive
of bugs and faults that aren’t supposed to
be there. Component goods are basically
long-time performers. Unlike autos, they
seldom get really rough treatment. Thus
with minor intelligent adjustments, realign-
ments, replacements of parts, they often go

INustrated Other models FM Electronic Booster

FM 4 available from  Model T-AMB-AC on and on, for vears. Far longer than most
$24.90 list I $3.75to §71.30  $34.95 list cars ever do.
: Available at local Here is a kind of performance, variably
| vailable at local dealers. .. to be sure, that is statistieally built into
THE FINNE'Y cUMpANY or write for Bulletin #20-213. most hi-ﬁ—’and vet we go right on selling
PRODUCERS OF THE WORLD'S FINEST FM AND TV ANTENNAS brand new models in quantity, year after
Bedford, Ohio I vear. A lot of these go to new owners in an
ever-expanding market (we hope). But a
12 AUDIO e MARCH, 1964
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“A Medallion... is a Medallion...

is a Medallion... is a Medallion...

Swedish Modern
Contemporary
Italian Provincial
Early American
French Provincial

SIE RIS

is a Medallion” 5 /

o
i
3

They’re all Medallions—the only 3-way speaker system with “Select-A-Style”
grilles that snap into place to match any decor—may be used vertically or
horizontally, with or without base. In the Medallion, University achieves the
ultimate performance possible from a 12” woofer, special 8” mid-range and
Sphericon Super Tweeter. Undistorted bass (down to 25 cps), highs to beyond
the limits of audibility (40,000 cps). If you demand superb cabinetry, freedom
of decorative choice and reproduction beyond the capability of ordinary book-
shelf speaker systems—then the University Medallion XII is for you. In
mahogany, walnut, oiled walnut, fruitwood or unfinished. As low as $139.95.
!'J,:XN ogml,xgﬁf,’m For free catalog and “Guide to Component Stereo High Fidelity”, write
9500 west Reno, Oklahoma City, Okiahoma  Desk R-3, LTV University, 9500 West Reno, Oklahoma City, Oklahoma.
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How FAIRCHILD
Harnessed a
BEAM OF LIGHT
to Revolutionize

Attenuator Design!

For the first time in the history of audio
engineering a revolutionary attenuation
concept has captured the imagination of
audio and sound engineers. Up to this time
attenuation of audio circuits has encom-
passed the use of moving parts in the cir-
cuit itself. But these moving parts and their
attendant introduction of noise has been a
constant bane to quality sound reproduction.

But now FAIRCHILD has harnessed a beam
of light, eliminating moving parts from the
audio circuit, and thereby revolutionizing
attenuator design. This new design — the
FAIRCHILD LUMITEN concept — provides
absolutely noise-free attenuation forever.
And with the FAIRCHILD LUMITENS it is
possible to remotely control audio level
through exciting remote control circuits,
over hundreds or even thousands of feet,
without expensive servos — simply with
inexpensive unshielded wire.

The FAIRCHILD LUMITEN can truly be
considered a breakthrough in audio atten-
uator design.

FAIRCHILD LUMITENS are available in
high or low impedance values and in rotary
or vertical slide types.

FAIRCHILD LUMITEN prices start from
under $20.00

Write to Fairchild — the pacemaker in profes-
sional audio products — for complete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.
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lot go to the old customers, a millioy or so
of them, who are replacing former iequip-
ment with the latest. What happens to their
old units? They ean’t just throw them out.

Swap-and-Trade

As things are now, most of them dnter a
kind of unofficial underground swap-and-
trade system that flourishes non-cqmmer-
cially in the hi-fi underbrush all over the
place. Most of it is via word of mouth,
through casual personal contaets. (I taught
one of my Canby Singers selling Lis old
amplifier the other day—he said he hlways
buys new, every year. Sold it to a guy up-
stairs, on the spot in two minutes, right in
front of me.) A lot gets filtered around
through want-ad eolumns and those eon-
venient hi-fi exchange and general buy-and-
sell departments that yowll find in maga-
zines, newspapers, even on assorted hulletin
boards. Nobody’s taking a commissién (ex-
cept for space rates) ; nobody is guarantee-
ing anything in writing, nor are the repairs
more than lLappenstances. Yet the great
selling goes on—it has to. There’s value
galore here. The stuff is far from junk!

Decidedly, then, there is a need for or-
ganized second hand hi-fi and for the ac-
companying trade-in arrangements that tie
the old to the new, a need that can Ye filled
if the economics can be worked out; if the
responsibility for proper checking ind re-
conditioning can be met, if the business
can be run reputably, to build custonier con-
fidence. It is unwise, I'd say, to argue any
other viewpoint, unless you imply {hat all
second hand men are crooks and viee versa.

Facts of Life

The whole idea of second-hand hi-fi, then,
depends on a knowledgeable and a reput-
able approach to the problems of handling

the material. First, there must be accurate
and fair appraisal and quick, efficient re-
conditioning, things decidedly possible for
those with a bit of brainpower behind their
finger work. We have the brains lying
around, all over the place. Good work in
this area breeds good repute aud customer
happiness.

Second, there must be a very careful ap-
proach to the problem of organizing the
service, of publicizing it; and this is a
tough job, where a million honest mistakes
are easy to make. For, once again, the hi-fi
second hand area is a marginal one, right
on the borderline ot feasibility. To make it
go you’ll have to combine exceptional hon-
esty—you’ll be suspect before you even start
—with exceptional technical know-how and
an unusually canny business sense. No small
requirement! But the goods are there, wait-
ing, and so is the demand.

If you are tops in these respects, you see,
vou may build advantage upon the facts of
hi-fi life—for we do not drive amplifiers the
way we drive cars; they have fewer moving
parts and mostly they just sit, piling up
the hours and months until, one day, second-
handedness arrives.

I must observe at this point, if I dare,
that most hi-fi is traded in with only those
faults inherent in the original design. If
they plague us, those faults, it is not sec-
ond-handedness that is to blame but first-
hand deficiencies, right in the manufac-
turer’s sealed carton. Nobody’s perfect and
nobody can be; the standard guarantee is
the maker’s offering of penitence for being
less than angelic and it is a good one. New
hi-fi, all in all, remains a miracle-produc-
tion, with all its faults. We're lucky to get
it as good as it is.

And so don’t go slamming old hi-fi. It's
the same stuff, remember, and neither more
nor less reputable in the large. Just used.

AUDIOCLINIC

(from page 4)

point. The end of the shield at thg micro-
phone end of the cable is grounded to the
microphone case. Notice that with this ar-
rangement the shield is again not carrying
signal. With this arrangement, too, the hum
which may be induced into the line, will be
introduced in the same phase into each con-
ductor of the inner pair of confluctors.
Thus, the hum produced in one wirg is can-
celled by the same hum produced| in the
other. This scheme is known as a “balanced
line.” Such a line is used in either input or
output stages. In addition, the cirenits are
low-impedance circuits, further reducing
the effects of hum voltages. If ong end of
the primary was grounded, the -circuit
would then become an unbalanced [line. In
fact, the first two circuits describjed here
were examples of unbalanced lines because
ground was located at one side of the cir-
cuit rather than at the centertap.

The core of an input transformer is
grounded so that the hum induced finto the
transformer case cannot be transferred to
the transformer winding. This ground does
not aid in the suppression of hum developed
by magnetic induction into the wlindings,
but prevents hum from entering as the re-
sult of capacitive ecoupling. This ig logical
when you consider that the core and case
are separated from the windings by an in-
sulator, and that two conductors separated
by an insulator is exactly what jjou have
when you have a capacitor. Grounding the
case and the transformer core will place
any hum voltages at ground potential, rend-
ering them less effective as hum producers.

Z
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COVER STORY

The installation shown on the cover
this month is in the home of Mr. Eugene
Setel, 42 Chatham Ave., Buffalo, N. Y.
The turntable is a Garrard “A,” the
speakers Electro-Voice 12TRXB, the
AM-FM-MPX dual amplifier a Bogen
RP-230. Shuttered louvers now conceal
the 12-in. triaxial speakers and small
windows above the bookcases. An arch-
way on the right, (not shown) leads to
the dining area where the equipment

(shown above) is located. The cabinet-
work is by A. L. DiChristopher. In-
stallation by Dick Levy of Seneca
Audio-Visual Corp., Buffalo, N. Y.
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“A Best Buy'™”

“Top Rated”
“Most Rugged”’
“Most Musical”
“*High Compliance”

Empire Scientific Corp. « 845 Stewart Ave., Garden City, L. I.. N. Y./ Export: EMEC, Plainview, L. I, N. Y. « Canada, Empire Scientitic Corp.. Ltd., 1476 Eglington West, Toronto

MARCH, 1964

AUDIO e

Stereophile  Magazine reported:
“the Empire 880p has as high chan-
nel separation as any pick up we
have encountered . . . needle talk
exceedingly low . . . inductive hum
pick up well below limit of audibility.
The 880p appears to be one of the
most rugged high-performance stereo
cartridges we’ve encountered . . . the
best magnetic cartridge we have
tested to-date.”

Some of the other outstanding fea-
tures are: lowest tracking force, razor
sharp channel separation — better
than 30 db. Dyna-life** stylus with
exclusive offset pivot suspension, vir-
tually free from intermodulation dis-
tortion. Widest performance range
6-20,000 cps. Balanced high output
10 millivolts per channel. Fully com-
patible for stereo or mono.

And on & on & on...the raves con-

For complete literature and information write:

YEMPIRE

L T et N T

tinue to come. Judged by audiophile
experts the world over, the Empire
880p is one of the finest cartridges
made to date. leading authorities
don’t expect a better one for the next
10-20 years.

And . .. from an unsolicited owner
of the 880p . . ."'most musical, noise
non-existent, the sound is transparent,
spacious, airy, exceptionally musical,
violins sound like violins not cellos or
steel wires, in a class by itself.”

*Reported by o Leading Independent Testing Leboratory

i Stereophile Mogazine, Wallingford, Penn.
**Poient Pending

FIMPIRE
E | _J "World's Most Perfect High Fidelity Components™

WWW amercaanadiohistary com
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EDITOR'S REVIEW

FULL CIRCLE

ANY YEARS AGO, when high fidelity as an industry
M was not yet ‘‘invented’’, the serious listener had
to smuggle equipment from the broadecast and
motion picture studios, or build it himself. The com-
mercial equipment available to him was usually of
such poor quality that much of the musical quality of
a performance was lost.

Gradually, up through the middle Forties, ever
more people heard about and obtained amplifiers,
loudspeakers, transeription turntables, and so forth.
Still, there were relatively few who had even heard of
the component way to better sound reproduction.

After World War II the pace started to quicken
and many more companies and individuals became in-
volved. Somewhere along the line the name ‘‘high
fidelity’’ became attached to this method of taking
separate components and assembling them into a sys-
tem for sound reproduction.

The thread that tied all this history together was
the desire and attempt to get ever-better sound repro-
duction, ever-more faithful to a live musical perform-
ance under ideal conditions.

Of course, not all companies produced the top qual-
ity equipment, some produced good quality instead.
After all, not everyone could afford the top quality.
But within this variation, from good to excellent, the
over-all direction in quality from year-to-year was up.

That direction has changed somewhat in recent
years; now produect lines go sideways and downwards
in quality, rarely up. Now the attempt is to fill in all
price categories so that a ‘‘full line’’ is offered. Nat-
urally, the area which had been neglected by high
fidelity manufacturers in the past was the ‘‘fair’’ and
‘“passable’’ categories, and these are the areas being
filled-in.

This trend is especially noticeable in loudspeakers.
In recent months there has been a veritable rash of
new very-low-priced loudspeaker systems. One would
hardly class the quality of many of these new entries
within three orders of magnitude of the more expen-
sive systems available in the marketplace, some by the
same companies making the low-priced units.

Why ?

Apparently in an attempt to enlarge the audience
for component high fidelity by making the cost ‘‘rea-
sonable,”” and in the beiief that once exposed to com-
ponents the new audience will inevitably proceed up
the quality ladder.

It hardly seems reasonable to us that one could con-
vinee a ‘‘virgin’’ audience by putting ones worst foot
forward. In essence the neophyte is being exposed to
the poorest-quality sound component systems can
offer, certainly no better than many non-component
manufacturers are offering, and is supposed to be con-
vinced from that that components are better. Poor
logic.

If this downward trend continues, we may well
arrive at the place we started from with top-quality
systems owned by a few, and the rest owning systems
which lose most of the musical gquality.

Full cirele.

NOT CONVINCED

ECENTLY WE ATTENDED A CONCERT at Philharmonic
Hall in New York City wherein the negative atti-
tude of performers towards sound reinforcement

systems was demonstrated—to their loss.
It was a concert of classical guitar, an instrument

whose beguty lies in its delicate and expressive voice.
Certainly not an instrument to project in large spaces
such as FPhilharmonic Hall.

Normally one would think of sound reinforcement
In such 4 situation. Unfortunately the performers
vetoed the idea. Unfortunate for them, and the andi-
ence. They just didn’t project well enough. Here is a
case where performers actually harmed their per-
formance|because of a lack of trust in the reinforce-
ment system.

In a way we don’t blame them for being reluctant
about usipg sound reinforcement. Many places where
performahces are given have less than perfect rein-
forcement systems—much less than perfect. Usually
such systems impart a special sound of their own to
the performance, above and beyond what the per-
former intended. The entire sound-reinforcement
profession has been given a ‘‘black ear’’ by these sys-
tems, to the extent that most performers would risk
‘“doing without’’ in marginal situations such as the
one described.

To change the attitude of performers towards sound
reinforcement will require many years and many fine
reinforeement systems. Tt will require the serviees of
sound-system installers who are much more than elec-
troniecs experts; they must be able to evaluate properly
the acoustic problem, and be able to tell the musical
difference.

(By the way, the house system at Philharmonic Hall
is quite fine. The performance would have been helped
considerably if it had been used.)

SPEAKING OF SOUND REINFORCEMENT

TARTING IN APRIL we will present a series of ‘‘lec-
s tures’” by Norman Crowhurst on this very subject.
The ¢ourse will consist of just under a dozen les-
sons, each designed to impart some useful informa-
tion about sound reinforcement, with questions (and
answers)| at the end of each lesson. Typical sound
system sifuations will be presented and diseussed, and
possible golutions given.

The reason for this course lies partiv in the situation
we have just described in the preceding section, and
partly to provide our readers with a useful set of
tools if they wish to engage in sound reinforcement
professiohally or as an amateur (churches, lodges,
school plays, and so on).

The conrse is aimed at readers who have some knowl-
edge about sound reproduction but are not specifically
familiar 'with the problems involved in sound rein-
forcement.

Of course there is no need to introduce the instrue-
tor to the readers of Aupio, he has been writing
articles for us for many years. We would like to point
out his special qualifications in this area however.
Mr. Crowhurst was employed for a goodly number of
vears by one of the better loudspeaker manufacturers
in his native England. He has been responsible for
solving 1hany problems related to the matching of a
loudspeaker to a specific environment, one of the key
skills required for good sound reinforcement.

THE LOS ANGELES HIGH FIDELITY SHOW

For thpse readers who missed our notice last month,
the Los Angeles High Fidelity Show will take place
at the same stand as last year, the Ambassador Hotel,
from Maprch 11-15. Come on down, the weather will
be great, (And the products too!)
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This is
The NEW
7 V15

Micro-

Magnetic*

(actual size)

PICKERING'S NEW SUPER-LIGHTWEIGHT PICKUP

Here's a magnetic cartridge that's radically different. You can hear the difference. You can
see the difference. Pick up the V-15. Note its lightness—only 5 grams. Perfect for low mass
tone arm systems. The V-15, because of its high compliance, high output and rugged con-
struction can be used in either manual turntables or record changers. Hear how it outper-
forms pickups two and three times its size. A revolutionary new magnetic structure provides
an exceptionally flat response (20 cy to 20 KC), 7.5 mv per channel output at standard re-
cording levels, low IM and harmonic distortion with 15° vertical tracking angle.

Now, take a close look. See how Pickering’'s exclusive “Floating Stylus™ and patented
replaceable V-Guard assembly protects your record and diamond as it plays.

See the V-15. Hear the V-15. Your local Pickering dealer has it.

n ]
FOR THOSE WHO CAN |HEAR| THE DIFFERENCE Plckerln
Pickering and Company, Inc., Plainview, New York.
® Trade Mark of Pickering and Co., Inc.
17
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Are separate
tuners and

102
100 1 y 4 16¢
LOUDNESS

PHONO GAIN BASS S YREBLE

-l f
L. AT
] Sl

ow | F § = e ml ! o
- it

T

An outstanding new cobined tuner/amplifier
Nothing duplicates the installation flexibility of separate component . . . the S-77000 AM/FM/
components. This is one of many reasons why Sherwood FM Stereo 80-watt Receiver.

sells so many of them. But for those who do not need this
flexibility, Sherwood engineers have created an outstand-
ing single component, which without compromise of fidel-
ity, combines both functions.

The new S-7700I1 AM/FM/FM Stereo Receiver combines
the 1.8 microvolt sensitivity and 2.4db capture effect of
Sherwood’'s finest tuner with the 80-watt dual channel
music power of Sherwood’s highest-rated high fidelity
amplifier. The size is a space-saving 164" x 4" x 14”. You
enjoy all the tuning surety of Sherwood's D'Arsonval zero-
center tuning meter and 8" long professionally calibrated
dial scale. And, you have front panel control of all stereo
amplifier functions for phono, tape—plus a stereo headset
jack. As trim as the size, is the less-than-separate-com-
ponents price of $374.50 (slightly more on the West Coast).

Sherwood low-distortion speaker systems
for high fidelity music systems

Ravinia: 3-way/48—17,500 cps/$139.50 - Newport: 2-way/48—17,000
cps/$79.50 - Berkshire: 3-way/53—17,500 cps/$99.50 - Tanglewood:
4-way [29—17,500 cps/$199.50

Take this coupon to your Sherwood dealer and recejve: s FM & FM Stereo Station Finder—listing current and pro-

FREE . <A $1.00 VALUE & Time-Saver Shopping Gulie——détailed comparative speci- AR Sl
INFORMATION KIT  fications on components offered by major manufacturers. & Photo file—a pictorial review of how different systems have

ATIOURUSHER WOODRORALER g 64-page book, An Introduction to Hi-Fi & Stereo published degELalled,
by the Institute of High Fidelity. s Descriptive literature on Sherwood components.

If you prefer, send 25¢ in coin direct to Sherwood, together with your name
and address. Your package will be sent by return mail.

Name_ _— — _—

Street — A=

HIGH FIDELITY
City. State Zip Code

Sherwood Electronic Laboratories, Inc., Dept. A-3
4300 North California Avenue, Chicago, illinois 60618

.—STEREO RECEIVERS m TUNERS m AMPLIFIERS i
a STEREQ INDIG&LI'DR LIGHTS m SPEAKER SYSTEMS m CONTEMPORARY CABINETRY
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Recording a Community
Music Festival

GIL DANEY*

The Alaska Festival of Music is an annual event spanning almost three weeks with a variety of differ-
ent musical events, including chamber music, folk concerts, vocal performance, electronic music,
and full symphony orchestra plus full chorus. All this is recorded every year by a crew of amateurs for
instructional and critical purposes. Here is the story from the viewpoint of the recording engineer.

HERE ARE Two OF US, Mr. Marvin
TKirschbuum whose  “matched ears”

are only surpassed by his delicate
touch on the audio mix gains, and my-
self, whose long legs and long arms are
advantageous in swinging tfrom rafier to
rafter. We have heen recording the An-
chorage Community Chorns and Anchor.
age Symphony coneerts. as well as the
Annual Alaska Festival of Musie for
nigh on 7 years or more. Mr. Kirsehbaum
runs a clothing establishment and puts
in 8 hours a dav. [ work for the FAA,
and with both of us working six days a
week during the two weeks of Festival
events, and then recording in the even-
ing, we are in the same sleepy class with
the Chorus ard Orchestra members, most
of whom also put in a foll day hefore
rehearsals.

As an example of “Recording in An-
chorage,” let us take you through the

* 2100 Lord Baranef, Anchorage, Alaska.
b o E

Fig. 1. The Orchestra and Chorus after the final concert. Note sketched-in locations of

1962
Musie.

7th Annual Alaska Festival of

First Steps

The Festival Committee first obtained
approval from the American Federation
ot Musicians Union for recording for
playback, an important and neeessary
first step. Distribution of eopies was re-
stricted to guest artists or performers,
and playback confined to those members
in accordance with Union regulations.
Thus, in June the culmination of 11
months of preparation by approximately
1000 community-spirited citizens began
with the arrival of Robert Shaw, Julius
Ierford, Danny Lewis, and various
ouest artists. While Mr. IHerford held
classes in Musie Appreciation with the
Symphony, and the Chorus, and lectured
on KTVA/TV daily; Mr. Danny Lewis
rehearsed the Festival Orchestra in the
West High School auditorium; Miss

microphones.
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Elvera Voth rehearsed her 120-voice An-
chorage Community Chorus in the up-
stairs bandroom; individual guests prac-
ticed in the Sidney Laurence Auditorinum
in the afternoons and performed their
individual eoncerts there nightly and also
held classes on TV and at the West High
School,

The main concerts and rchearsals were
Leld in the West High Auditorium and
required two Sonys and two Newmann
U47’s with an E-V654 as spare, an Am-
pex mixer (MX33), Ampex 354 recorder
(stereo of course), and a small Berlant
505 or Sony 777 as backup. Naturally
there were playbacks of some rchearsals
and concerts in the afternoons for dy-
namic and bhalance comparisons for those
who requested them. This left two Ber-
lant 30s, one at cach home, for use in
checking the various recorded sounds in
the wee hours (equipment-wise) and left
only the daytime sessions by Mr. Her-
ford unrecorded ; very unfortunate, since
these sessions ave literally the heart of
the concerts and the Festival.

Three vears previously. the decision
had heen reached as to placement and
approximate gains to be applied to eaeh
micerophone, if and when condenser
microphones 3 and 4 and a mixer were
financed. In 1962 we achieved that happy
condition, with the Anchorage Sym-
phony Orchestra mand Anchorage Com-
mmnity Chorus concerts (just prior to
the Festival) available for a good 4-
mike recording check.

The Recording Phase

Thus hegan the recording phase. Pre-
vious Festival programs, pictures (one
of these days I’'m going to treat the
photographer). and ovchestra programs
were perused for microphone distances
and gain settings; $100.0¢ worth of Lo-
print tape, all virgin or bulk erased, was
run through and loosened up; stick tabs
were made up for marking and identify-
ing reels; all tubes and equipment were
checked; recorders were aligned and bias
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Fig. 2. Plan view of auditorium showing location of orchestra, chorus, and
microphones.

settings reset (the Ampex had such
beautiful response that some response
was sacrificed while resetting so that
both channels would be perfectly
matched to the U47’s). The 6AU6 tubes
in the two Sonys were replaced by two
aged ones which were almost identical,
and bridging resistors in the microphone
power supplies checked; balanced lines
checked for continuity; all heads were
cleaned and demagnetized before each
new reel of tape used. Seven years ago
we walked in, put a microphone and
stand somewhere in front of the musi-
cians, pressed a button, and that was
IT! Wonder whatever happened to
those good old days?

Microphone suspension in the West
High Auditorium for the two main con-
certs consisted of the two U47’s, cardi-
oid pattern, hung from the ceiling
through the speaker louvres to a point
in line-of-sight from the stage to the
balecony (see Fig. 1 and 2). (The sound
in the West High Auditorium, with the
curtain open, goes toward the balcony,
and the optimum listening position when
the stage is baffled is about 7-feet above
the balcony floor.) These mikes were
then tied together with fishing line and
rubber bands 261%-feet apart, and then
both pulled back with more fishing line
and rubber bands through a slot in the
spotlight section until the microphones
were hanging over the audience at a
distance of 7-feet from the lip of the
stage. Minor variations in location were
made during rehearsals and concerts.

The two Sony C37A’s were hung from
the light bridge above the orchestra and
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in front of the chorus, 22-feet apart, and
set for a cardioid pattern for the orches-
tra and student concert, and then/ moved
closer to the chorus and reset to omni
for the final concert of the Haydn
“Seasons.” The reason for the cardioid
pattern during the orchestra coneert was
to block the brasses on the close mikes
but yet pick up more individuality in
cellos, strings, flutes, oboes, and clarinets.
(By the way, hanging microphones
takes at least 4 hours, not to mention
the time involved in constantly adjust-
ing them).

Mr. Kirschbaum monitored and bal-
anced microphone gain during rehears-
als to achieve some separation of instru-
ments from the Sonys and setond, a
“concert hall” effect from the U47’s.
Incidentally, due to their height, loca-
tion, and sensitivity, the U 47’s still did
a fair job of picking up the stririgs. The
left U47 was used to pick up solos. Dur-
ing concerts and rehearsals, wi!th only

stage manager; center, Marvin

Fig. 3. Recording equipment and operators. On left, Ralph Daniels, auditorium and
irschbaum, mixer; right, Gil Daney, the recording

a pair of earphones to guide him back-
stage, Mr. Kirschbaum was able to bring
out the individual voices of both or-
chestra and chorus with very light gain
on the Sonys.

Only 15 seconds was needed to change
reels during the “Seasons” concert and
yet Mr. Shaw graciously asked if four
minutes would suffice. The playback in
the West High Auditorium during our
working hours was very aptly taken
over by the audiforium manager with
one of his Berlant 505’s, and he also
loaned two of his Berlant 505’s, Pilot
and Citation stereo amplifiers, and in-
dividually hooked-up six loudspeakers
for Mr. Ussachevski's tape-recorded solo
with the Festival Orchestra in his own
composition “Rhapsody Variations.”
This was a very effective work, and
while Mr. Ussachevski cued in his taped
solos and varied his assortment of
speaker volumes, he had about five
pieces of splicing tape on his respective
fingers. It would indeed have been inter-
esting to ascertain his splicing speed,
however a break never occurred.

The nightly concerts in the Sidney
Laurence Auditorium, which consisted
of the two Jacob Niles children’s and
adult concerts, Williamette String Trio
concerts. Westwood Wind Quintet, Mas-
ter Vocal (Valente, Berberion, Wainner)
voeal solos, the two Loraine Kor-
anda Eskimo-Aleut-Indian-Music pres-
entations, and poet Kenneth Rexroth,
(missed this but the 10 hours sleep was
delicious) required only a sharp cardi-
oid (for standing waves) microphone, a
mono recording, and a simple push of
the little button, therefore this author
took on this responsibility. Playbacks
of some of these were taken care of in
the West High Auditorium during the
day by the auditorium manager.

After the Ball . . .

When the final curtain came down, it
meant that the halfway mark was
reached. The next two days were spent
in taking down the mierophones, pack-
ing the equipment, transporting it, and
rechecking it all at home. The next two
months were devoted to duplicating in-
(Continued on page 70)
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engineer (and author).
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A Transistor FM Squelch

K. E. SPRINGER"

With the addition of two transistors and a few other parts, a squelch
can be added to tuners using the saturated plate-current pentode limiter.

ANY PRESENT-DAY FM TUNERS in-
M corporate a variety of tuning aids,

Included are such items as ale.
signal-strength indicator, detector null
indicator, and squelch. The first three
items are generally known to the audio-
fan. The latter item, squelch, may not be
as well known,

A squeleh is a deviee that silences the
tuner audio output in the absence of a
signal, In particalar, interchannel tuning
noise is suppressed.

This noise is a result of mmplitude
sensitivity of FAL deteetors. Diserimina-
tors are quite susceptible in this respect,
Ratio detectors arve also suseeptible but
mueh less so. Classically the problem is
solved by using amplitude limiters before
the detector, Most commeon of these lim-
iters is the saturated plate (current)
pentode.

With the addition of two transistors
and a few other parts, a squelch cau be
added quite casily to tuners using such
limiters.

How It Works

The squeleh operates from limiter grid
return current. Diode detector action in
the grid eireuit eauses this earrent. Perti-
nent circuit detail is shown in Fig. 1.
With no signal input, the control grid-
cathode diode rectifies the noise present.

* derospuce  Group, IHughes

Company, Culver City, California.

AAireraft

LAST I F, FIRST LIMITER

—3)

Fig. 1. Limiter-guide diode detector.

AUDIO e MARCH, 1964

LAST I, F,

FIRST LIMITER

Vi

SECOND LIMITER
(IF USED)

AK

Ul

Fig. 2. Schematic of squelch circuit.

The result is a sinall voltage across the
limiter grid resistor (detector load), R,.
When signal is applied, it is also recti-
fied, causing an increase in the negative
voltage across, and an inecrease of the
current through R;. The current is a
direct funetion of the signal strength.
The squelch eircuitry is shown in Fig.
2. In the absence of a signal the Darling-
ton-connected transistors, @, and @, are
turned on by bias eurrent, I,, from R,
and R, This causes the collector poten-
tial to be nearly zero, The screens of
V, and ¥V, follow because the collector
is tied to the sereen voltage source, the
junetion of R, and CR, Reducing the

sereen-cathode potential cuts off  the
plate current as does Increasing the
negative eontrol-grid bias. With the

plate cut off, V', eannot amplify, result-
ing in squelch action.

When a signal is applied, I, inereases
above its initially small value, overcom-
ing I,. @, and @, are cut off, allowing
the sereen voltage source to act normally.
('R, provides a return path for I,-I,
under this condition. If sufficient I, is
not available, R, should be decreased. C,
should be increased to maintain the
original R,C, produect.

MwaaAny amaorieanradiohietary com

Making 1t Do

Only one adjustment, Ry, is required.
Adjustment is made with no input sig-
nal. The control is rotated in a elockwise
manner a few degrees past the point
where the audio noise ceases. The arm of
R, should be approximately centered.
I, may have to be varied to achieve
this. The squelch can be defeated by ro-
tating R, completely counterclockwise or
by grounding the base of Q.

Design Thoughts

CR, serves two functions. First, it
limits the eollector voltage to approxi-
mately 33 volts. Second, it stabilizes the
limiter screen voltage with varying sig-
nal.

The 33 volts for the screens is dic-
tated by the transistor types used. Sili-
con units are suggested because of their
inherently low Igge, resulting in more
stable operation. The 2N697 is used be-
cause it is relatively cheap, approxi-
mately $2.00 each in small quantities. If
cost were no objeet, higher voltage units

(Continued on page 69)
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An All-Electronic Method for
Tuning Organs and Pianos

A. M. SEYBOLD*

Parts I and 11 of this series (February and May 1963 ) discussed errors caused
by dial setting, synchronizing technique, and frequency drift. These errors
were found to be small and not significant in the tuning of organs and pianos.
This part continues the analysis of tuning accuracy, and discusses frequency
standards and the use of the electronic tuner as a frequency-measuring in-

strument.

cycles from a 60.2-cps line reference,

but the setting is arbitrarily called
440.000 cycles, what kind of error is in-
troduced ? This gquestion can be answered
by the use of information shown in
Fig. 1 and 2, which are correction curves
for tuning-off-standard organs. The solid
line in each figure is a normal calibra-
tion curve based on a 440.000-cps tone.
The dotted and dashed lines represent
the same oscillator calibrated at 430 and
450 cps, respectively, and at the same
dial setting (52.0) for the “A” reference
point. The solid line represents actual
frequency data from 19.704 to 20.182
cps. The dotted and dashed lines repre-
sent only frequencies that are propor-
tional to all tones of the scale referenced
to 430 and 450 eps. The curves are prac-
tically identical for five dial divisions on
either side of 52.0. The lines separate
beyond five divisions, however, indicat-
ing that revised dial settings are neces-
sary for C?, G5, D#3, D° A% C#5 Gi*,
and B*.

Figure 1 shows that the dial setting for
B* is 10.6 divisions when A =440 cps.
When A =450 cps, however, the dial set-
ting is 13.2 divisions. This difference is a
result of the calibration curve not being
a true straight line. In addition, there is
a greater dispersion between the A and B
tones when the reference “A’ is 450 cps
when it is 440-¢ps. After approriate cor-
rections, the setting for G#* is 16.6 in-
stead of 14.3, and C#° is 20.2 instead of
18.3. When the reference is 430.000 eps,
the dispersion between two tones is less
than at 440 cps; as a result, the dial set-
ting for B* is 8.0 instead of 10.6, and the
setting for G#* is 16.0 not 18.3.

Figures 1 and 2 include additional
useful information. For example, in Fig.
2, the line between the points marked
f: and P can be divided into ten equal

IF AN ORGANX 1s tuned to “A” at 441.466

* Electron Tube Division Radio Corpora-
tion of America, Harrison, New Jersey.
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OIAL OIVISIONS FOR 20 — CYCLE OSCILLATOR

parts. Kaeh part is equivalent to a one-
cycle differential at the refevence fre-
queney. For instance, at one-tenth of the
distance from f, to P, a dial setting of
10.9 is indicated. This point represents
the correct setting for B* when A=
441.000 cps. G#* then requires 14.6, C=3
requires 18.5, and A#! requires 25.0.

Without the correction at 441 eps, the
error for B* ean be calenlated by means
of the difference between 19.755 and
19.7565 ¢ps. This 0.0015-cycle difference
at 19.755 ¢ps is equal to an error of
0.0076 per cent. Beeanse this error is not
significant, corrections in the range of
standards from 439 to 441 ¢ps are not
absolutely necessary. Beyond 442 and
438 cps, however, corrcetions for Bt
C#t, C#5 and At* are advantageous. For
example, at 450 c¢ps and 430 eps, the
errors for B* are 0.076 per cent, and
correction is obviously needed to main-
tain the high aecuracy of the tuning
systen.

Figures 1 and 2 can be duplicated
by ecalibrating a newly built tuner at
430, 440, and 450 eps, or they can be
produced from a single 440-c¢ps calibra-
tion curve by caleulation. This ecalcula-
tion, however, is valid only if the com-
ponents for R, through R; and C,
through €, are similar to those shown in
the diagram for this 20-eps osecillator
(Fig. 1 of Part II). For part values
within approximately ten pereent of
those shown, the correction curves can
be constructed through the following
points:

410-cps Af for 430  Af for 450
curve cps cps
B! +0.015 -0.015
Azt +0.010 -0.010
D> +0.005 - 0.005
I + 0.002 —-0.002
D#s -0.003 +0.003
Cs —0.006 + 0.006
AUDIO e MARCH, 1964

Correetion curves for off-standard tun-
ing with the one-tube 27.5-cps tuner can
be constructed through the following
correction points:

440-eps Af for 430  Af for 450
curve cps cps
Fs +0.007 -0.007
B+ +0.004 -0.004
Es +0.002 -0.002
Cs —-0.002 +0.002
Gr! -0.011 +0.011
C¥ -0.013 +0.013

Correction curves for A's that are off-
standard by more than plus or minus
10 cps are not necessary. Deviations up
to 13 eps ean be estimated by slight ex-
tensions of the f;-P lines. Any greater
deviations are not needed because beyond
+13 ¢ps, AP should be taken as the
nearest tone to 440 eps and used for the
“A” reference. Beyond —13 eps, A% can
be used as the new reference “A”.

Although off-standard tuning may sel-
dom be found necessary, this tuning
method provides a useful corrective tech-
nique as well as an evaluation of a
source of error that should not pe over-
looked. For instance, when a 60-cps fre-
quency from the a.c. line is used for a
reference, local power-company devia-
tions of + 0.1 cycle ean result in a range
for A* from 339.267 to 440.733 cps. As
discussed above for off-standard tuning,
the greatest error (0.005 per cent) oc-
curs when Bt is tuned from an “A” set
at 440.737 eps. For B, the occasional
variation of the line frequency to 60.2
cps would produce an error of 0.01
per cent, a level whieh should be avoided.

In some parts of the country, devia-
tions of greater than +0.2 eycle can be
expected; therefore, although the a.c.
line is a handy reference and is perhaps
statistically adequate, further considera-
tion should be given to secondary fre-
quency standards.
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Fig. 3 (eft). Two views of the tuning-fork generator. The
base can be made of brass, bakelite, or other non-magnetic
material. The pick-up coil is wound on a transformer core
modified to provide a gap for the tuning fork. Fig. 4 (right).
Calibration curve for the tuning fork. The reference point of
52.0 divisions on the tuner dial is set at 20,000 cps by the
600- and 440-cps tones from WWYV. Dial readings on the
fork are taken at five different temperatures from 32°F to
101°F; these points are then plotted to establish this curve.

Frequency Standards

In most parts of the world, signals
can be heard from the U.S. National
Bureau of Standards stations at Belts-
ville, Maryland, and Maui, Hawaii.
Standard-frequency transmissions are
broadeast almost eontinuously for 24
hours a day on 2.5, 5, 10, 15, 20, and 25
megacycles. Although a number of dif-
ferent audio signals are transmitted on
the WWV and WW VH carriers, the 440-
and 600-cps tones are the easiest to use
for musical standards. During each of
six 10-minute intervals starting on the
hour, the 600-cps modulation tone is
heard for the first four minutes. The
440-cps tone is transmitted from the
fifth through the eighth minute.

Short-wave radios, amateur receivers,
and many broadecast receivers with short-
wave bands can he used to receive the
transinissions. Although it is possible to
use the 440-cps signal directly with an
organ by setting the A with audible
beat-notes, these beats are difficult to
identify when there is fading of the
radio signal. Accordingly, the audio sig-
nal from WWYV should be fed into the
vertical circuit of the oscilloscope, the
tuner oscillator fed into the horizontal-
syne cireuit, and the dial set for 20.000-
¢ps synchronization. Both the 600-and
440-cps signals can be used from WWV.
With 600 cps, the multiplier is 30; with
440 cps, the number of sine waves in
the pattern is 22.

After the tuner is set at 20.000 cps, the
organ “A” should be immediately tuned
to synchronize with the oscillator. This
immediate transfer provides a very aec-
curate method of setting A at 440.000
cps, and eliminates beat-note problems
caused by fading. However, there are
two disadvantages: the radio must be
transported to the site of the organ, and
good reception is necessary at the mo-
ment “A” is tuned.

For these reasons, a more convenient
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TABLE |

FORK CALIBRATION—440 cps AT 52.0 OSC. DIAL

DIAL 440 cps 20 cps  °F DIAL 440 cps 20 cps

65 48.1  439.46 19.976 78 45.0 439.03 19.956
66 47.9 439.42 19.974 79 44.8 439.01  19.955
67 47.6 439.38  19.972 80 44.5 438.97 19.953
68 47.4 439.36 19.971 Bl 44.3 438.94 19,952
69 47, 439.34  19.970 82 44.1  438.92 19.951
70 46, 439.30 19.968 83 43.8 438.38 19.94%
71 467 439.27  19.967 84 43.6 438.85  19.948
72 46.4 439,23 19.965 B> 43.3 438.8]  19.946
73 4. 19.963 86 43.1 438.79  19.945

74 439.1¢  "9.961 87 42.9 4a38.75  19.943

438.70  19.94l
438.68  19.940
0.24 Dtal DIV, 1°F

75
76
77

439,12
439,10
439,06

9.960 88 4z.6
19.959 89 42.4
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secondary standard is required. Of all
devices considered for use as a secondary
standard, a tuning fork is most econom-
ical, most accurate, and most -easily
transported. Although this method can-
not be expected to match WWV for fre-
quency control with little effort a tuning
fork can be calibrated against WWYV to
provide a good portable frequency ref-
erence. A steel fork is particularly useful
because its magnetic properties can be
utilized in conjunction with a pick-up
coil to generate an audio signal for the
oscilloscope. However, because the fre-
quency at which a steel fork vibrates
depends upon surrounding temperature,
calibration against WWYV must be con-
ducted at several temperatures to estab-
lish the operating characteristics of the
fork.

‘When used with an eleetronic tuner, a
440-cps fork does not have to be exactly
440 cps. It a calibrated fork happens to
vibrate at 441.230 cps at room tempera-
ture, the tuner dial should be set at a
division representing 20.056 cps (441.-
230/22 = 20.056) . The range knob is then
set so that the tuner-oscillator synchro-
nizes with the fork. By resetting the dial
to the 20.0-ecps point (52.0 divisions),
the oscillator is placed at exactly 20.000
cps. The organ “A” can then be tuned
against this frequency to establish a 440,-
000-cps reference tone.

The first step in building the tuning-
fork generator is to mount the fork on
a brass block, as shown in Fig. 3. A pick-
up coil is placed at the tine end of the
fork, and a side-action spring used to
provide mechanieal tapping. The pick-
up coil is built on an old transformer
core by the following method: the core
1s disassembled and the laminations are
cut to make a gap big enough for the
fork and a clearance of about 1/16 inch.
The core should then be reassembled to
hold a winding of approximately 4000
turns of #34 enameled wire. The two
leads of the coil connected to the binding
posts are used for connection to the ver-
tical-deflection terminals of he oscillo-
scope. The spring used to tap the fork
is the type found on the fittings of iron-
ing eords. A small hammer head cut from
a phenolic panel strip is shaped to fit
into the end of the spring. A wide rub-
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ber band is wrapped around the hammer
Lead to soften the blow.

When the spring is deflected by hand
and released, a single blow activdtes the
fork. By vibrating inside the pbles of
the coil, the steel fork generates a per-
feet sine wave and the signal gppears
at the terminals of the coil. This signal
is generally about %% volt. In four sec-
onds it drops to about 0.1 volt, but for
the next 10 to 15 seconds the dpeay is
slow. During this period, measulements
and synchronizing adjustments arg made.

Calibration of the Tuning Fork

For the reasons mentioned previously,
this tuning fork should be calibrated un-
der as many varying temperature con-
ditions as possible. The fork shown in
Fig. 3 was calibrated at temperatures of
32°F, at 65°F, 71°F, 79°F, and |101°F.
Before these measurements were taken,
the fork was held at the requiréd tem-
perature for at least an hour, to be cer-
tain that temperature equilibrium had
been reached. Although these ektremes
of temperature were not necessary, they
did indicate that the frequency change
of the fork was linear over a wifle tem-
perature range, thereby making straight-
line estimations valid for a limited num-
ber of readings.

The fork, electronie tuner, and oscillo-
scope were taken to each location for the
readings; however, the amateur radio
receiver used to receive the signals from
WWY, was left in its normal operating
position. A 100-foot extension cord was

used to carry the audio signal from
WWYV to the oscilloscope.

Readings were taken by feeding the
WWYV audio signal to the vertical-deflec-
tion cireuit of the scope. The tuner was
connected to the horizontal-syne ecircuit,
and sychronized at 20,000 cps to the
WWYV 440-cps tone. A line from the
tuning-fork generator was then clipped
to the vertical-deflection circuit of the
seope, and a dial reading taken for the
point at which the tuner-oscillator and
tuning-fork signal were synchronized.
The oscillator calibration curve was used
to convert the dial reading to a frequency
in the 20-cps region. The actual value
was then mulitplied by 22 to obtain the
fork frequency.

The 600-cps WWV signal was used to
take a second reading at each tempera-
ture. Because 600 cps also sets the tuner-
oscillator at 20.000 cps, the repetitive
operations used to determine the fork
frequency at each temeperature were
identical.

Figure 4 shows the dial settings as a
funetion of temperature, and is the basis
for Table I. A copy of this table is
attached to the bottom of the fork-as-
sembly base for convenient reference. A
small Fahrenheit thermometer is also
kept with the fork so that the frequency
of the fork can always be readily deter-
mined. The tuning fork eliminates the
problems caused by a.c. line frequency
variations or fading of WWYV signals.
In addition, the fork provides a degree

(Continued on page 72)
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Fig. 5. A 440-cps organ tone is used to calibrate the range knob. In this operation,
the vernier dial is varied until the oscillator runs at 20,000 cps for a range knob
setting of 46.0 The rest of the points was found by timing with a clock.
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It’s much

. History

Men have fought wars for power. Men
have killed for power. Men have cheated
for power. Men have lied for power.
Women have too.

Il. Poetry

Things are seldom what they scem,
Skim milk masquerades as cream;
Highlows pass as patent leathers;
Jackdaws strut in peacock’s feathers.
Very true,
So they do.

Black sheep dwell in cvery fold;
All that glitters 1s not gold;
Storks turn out to be but logs;
Budls are but inflated frogs.
So they be,
Frequentlee.

From IS Pinafore, W, S, Gilhert

ill. Physics

The three words force, energy, power
are all used more or less interchange-
ably (and properly so) in everyday
speech. Moreover, many of the older
scientific writers confuse them. But the
student must remember that as used in
physies these three terms have distinetly
different meanings. Power means {he
rate at which work is done, that is, the
amount of work donc, or encrgy trans-
ferred, per unit time. . . . In paying the
clectrie light bill as so much per Kw
honr, one does not pay for cleetrieity,
but for work done, that is for energy
supplied. . . .

Power

MANNIE HOROWITZ*

easier to read on a meter than understand.

Work has been defined by the product
of forcee x distanece, fd, so that the above
definition for power may be expressed
hy the equation

P=fd/t=f(d/t)=fv
—Weld & Palmer “A Textbook of Mod-
ern Physies” P. Blakiston’s Son &
C'o., Phila., 1925

IV. Electrical Power

I cannot think of one other factor
characterizing a piece of audio equip-
ment that has been presented more
loosely and created more confusion than
has been the case with power. The
sentence “Bulls are but inflated frogs”
of course refers to the power specifica-
tion. The attempt to clear the air of the
confusion in the 1925 textbook does not
scem to have accomplished its purpose
as yet. It still requires an engineer or
physicist to mull through power speci-
fications as ecurrently presented and
make sense from confused and confusing
data.

Three categories of powcr ratings are
frequently found in the various speeci-
fication sheets. They are continuous sine
wave power, peak power, and IHF
music power. In each instance, the setup
shown in Fig. 1 can be used to make the
required measurement.

The input to the amplifier is fed from
a low distortion source of sinusoidal
signal (or square wave or modulated sig-
nal where required). A resistive load. R,
i3 substituted for the speaker system.
The output voltage across the load is

Project Engincer. EICO, 131-01 39th  measured with an a.c. meter. The dis-
Ave., Flushing, N. Y. tortion level at which the measurement
PP RAS
AC AC
VIVM VTVM
SINE WAVE °
SQUARE WAVE POWER R
M AMP
SIGNAL GENERATOR - -

R LOAD RESISTOR

| HARMONIC AND IM
DISTORTION METER

Fig. 1. Setup for measuring "‘power input.”
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15 made 1s determined from the reading
on the distortion meter and observed
on the scope. The scope may be cali-
brated and used to measure voltages.

The power delivered by the amplifier
to the resistive load can be calculated
from the voltage, F, read on the a.c.
VTVM. Assuming that the output meter
reads rms voltages, the familiar equa-
tion E2/R will be used. The procedure
i self-evident when continuous sine
wave power is to be determined.

For eontinuous sine wave power a sine-
wave signal of 400 or 1000 eps is fed to
the amplifier. When a predetermined
distortion level is reached, the voltage
across the load resistor is read on the
a.c. voltmeter. The power at this level
iz determined by applying the equation
E2/R.

The peak power rating assumes that
the peak of the sine wave power is cap-
able of existing over a complete cycle,
and not only at the peak or crest of the
sinusoidal variation. This can frequently
be realized, but not always. Manufactur-
ers state their specifications as if their
units do accomplish this. Mathematieally,
the peak power can then be stated as:

Ppeak = Emawz/R Eq. (1)

where E, ., is the erest or peak of the
sinusoidal voltage excursions. Because
-
“mar Y
Erms S and E,..=V2E
V2
> (VO] 2 _
1 peak — ( V2 hrms) /R -
2(E, )2/ RB=2DP,, Eq. (2)

Fquation (2) would tend to indicate
that all requirements to determine peak
power can be met by a simple measure-
nent and ealeulation: Detlermine the
continuous sine wave power from meas-
urements and multiply that figure by 2.
This is exactly the procedure followed by
many specification writers.

An alternate method is to feed a 400
¢ps square wave through the amplifier.
Tnerease the level until the square wave
loses its charaeteristic shape. Because
voltage is present at every instant during
a square wave cycle, the amplifier will
be delivering power to its maximum
capabilities. Measure the voltage across
the load resistor with a peak-to-peak
reading voltmeter.

The square wave has the form shown
in Fig. 2. The average voltage over the
evele is Eyq,, which is E, /2. (E

rms

p-p 18

25
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Fig. 2. Square
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0° 180°

540° 720° wave.

the peak-to-peak voltage.) Then the
maximum power across the load resistor
is

P - Eyn\? iz (Ep-p)2
mas 2 R 4R

The voltmeter and resistance readings
are then substituted into Egq. (3). Re-
sults can differ considerably from those
determined using Eq. (2). Which is
valid? The answer will follow the de-
seription of the ITHF power rating.

IHF music power is identical to sine-
wave power except—except that it
assumes that the power supply voltages
do not change with signal level. In this
measurentent all d.c. supply voltages are
maintained constant by using regulated
external power supplies. Using these
supply voltage conditions, the sine-wave
power is measured at a predetermined
distortion level, as described above. The
IHF power is considerably above the
fizure determined in the original sine-
wave power test. Many manufacturers
use this rating. Is it valid?

Peak THTF music power is caleulated
from the THF measurement by multiply-
ing the IHF figure by two. This follows
the logiec of the peak continuous sine
wave power just discussed Fg. (2).

In any of the above measurements,
special precantions must be observed if
a transistor power amplifier is under
test.

While tubes can take voltage and
power dissipation overload for a short
period of time without being destroyed,
this is not the case with transistors. An
instantaneous overload can cause the
complete destruction of the power tran-
sistor.

Indeed caution must be observed that
the transistor is not overloaded at any
time. Double check the transistor char-
acteristies before applying a sine wave
which will drive the amplifier to full out-
put. Be even more cautious with the
square-wave signal. In either case, do
not feed the signal through the ampli-
fier for a longer period of time than is
absolutely required to make the test.
The transistors may overheat and break
down.

One further note: Do not use a lower
value of impedance or resistance at the
output of transistor amplifiers than is
recommended by the manufacturer. At
high ountput-signal conditions, the out-
put transistors can be overloaded and
destroyed.

Ideally, these precautions should not

Eq. (3)

26

be necessary. But at the present state of
the art, they are vital.

V. Sense or Non-Sense

Each type of power rating has its
own merits and drawbacks. The diseus-
sion below is opinion only, althoygh it
is based on fact. Opposing opinions can
be stated with equal convietion and
justice. ‘

Continuous sine-wave power measure-
ments make a lot of sense if the amplifier
is to be used to amplify econtinuous
sine-wave signals. But high-fidelity
amplifiers are used for instantdneouns
sounds, such as music and speech,

The d.c. supply voltages in class-AB
amplifiers change from the quiescent
values when the amplifier is delivering
1ts maximum continuous output power.
However, with musie or speech as signal
sources, the voltages do not vary a§ much
due to rapidly changing signall level.
Power supply time-constants are too
high to follow rapid signal variations.
It then appears to be more realistic to
use the THF music rating rather than
the continuous sine-wave output, jas the
standard. It should also be remerfibered
that the “low loading” power amplifiers
were based on this premise. No one, as
yet, has actually disproved this.

However, music ean incorporate sus-
tained notes which will cause a varia-
tion in the supply voltages. In that case,
the continuous sine-wave power is the
most valid measurement.

In reality, both figures showld be
stated. An extreme difference between
the two indicates a poor amplifier due to

inadequate power supply regulation.
Low-frequency instability, such as
motorboating, should be checked in any
amplifier where the difference between
these two figures seems excessive.

A big difference also indicates that
the supply voltages will probably vary
considerably with thie various instantane-
ous music levels. At which supply volt-
ages does one make the harmonic dis-
tortion test? In this instance, distortion
data would appear to present a distorted
view of an amplifier’s capabilities.

As for peak power, the value is arrived
at by multiplying the continuous or THF
power hy two. This number looks im-
pressive on specification sheets but has
little significance unless the data sup-
plied by the manufacturer are divided
by a factor of two.

Measurements made using the square
wave test described are more significant.
It not only covers power supply weak-
nesses, but encompasses circuit and out-
put transformer inadequacies (or cap-
abilities) as well.

One other “fly in the ointment.” The
above measurements are usually made
at 400 or 1000 cps. High-power output
at low distortion levels is important at
all segments of the audio spectrum be-
tween 50 and 10,000 cps. (Some experts
would extend the importance even be-
yond these limits, however, speaker and
ear limitations seem to make this range
sufficient for most reproduction.) The
measurements should be conducted to
supply data at these frequencies. A
curve should be plotted showing these
data.

As a last factor, IM distortion must
be considered. Should an amplifier be
rated at a predetermined IM distortion
level or at a predetermined harmonie dis-
tortion level? Probably both ratings are
important. An IM distortion versus
power curve should be supplied with
each amplifier.

(Continued on page 73)

Fig. 3. Typical IM
distortion curve.
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A MAJOR BREAK-THROUGH IN SOUND PURITY

... BYRE=A i ] —

THE SOUND FROM THE NEW SHURE V-15 STEREO DYNETIC® CARTRIDGE
WITH ITS REVOLUTIONARY BI-RADIAL ELLIPTICAL STYLUS

HAS NEVER BEFORE BEEN HEARD OUTSIBE AUDIO LABORATORIES

by S. N. SHURE, President, Shure Brothers, Inc.

The sound from the new Shure V-15
Sterco Dynetic Cartridge is unique. The
unit incorporates highly disciplined refine-
ments in design and manufacture that
were considered “beyond the state of the
arl” as recenlly as the late summer of 1963.
The V-15 performance specifications and
design considerations are heady stuff—
even among engineers. They probably
cannot be assimilated by anyone who is
not a knowledgeable audiophile, yet the
sound is such that the critical listener, with
or without technical knowledge, can ap-
preciate the significant nature of the V-15
music re-creation superiority. It is to be
made in limited quantities, and because of
the incredibly close tolerances and singu-
larly rigid inspection techniques involved,
it is not inexpensive. Perfeclion never is.

THE BI-RADIAL ELLIPTICAL STYLUS

The outstanding characteristic is that the
V-15 Stylus has two different radii . . .
hence the designation Bi-Radial. One is
a broad frontal plane radius of 22.5 mic-
rons (.0009 inch); while the actual contact
radii on ecach side of the stylus are an in-
credibly fine 5 microns (.0002 inch). It
would be impossible to reduce the con-
tact radius of a conventional spherical/
conical stylus to this micro-miniature
dimension without subjecting the entire
stylus to  “bottoming” in the record
grooves.

The Shure Bi-Radial elliptical stylus, be-
cause of its larger frontal radius of 22.5
microns (.0009 inch), cannot bottom . . .
and as you know, bottoming reproduces
the crackling noise of the grit and static
dust that in practice cannot be eliminated
from the canyons of record grooves.

TRACING DISTORTION MINIMIZED

The prime objective in faithful sound re-
creation is to have lhe playback stylus
move in exactly the same way as the
wedge-shaped cutting stylus moved when
it produced the master record. This can’t
be accomplished with a spherical/conical
stylus because the points of tangency (or
points of contact between the record
grooves and the stylus) are constantly
changing. This effect manifests itself as
tracing distortion (sometimes called “inner
groove distortion”). Note in the illustra-
tion below how the points of tangency
(arrows) of the Bi-Radial elliptical stylus
remain relatively constant because of the
very small 5 micron (.0002 inch) side con-
tact radii:

o i

Conical

Elliptical

Cutter
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The Shure Bi-Radial Stylus vastly reduces
another problem in playback known as
the “pinch effect.” As experienced audio-
philes know, the record grooves are wider
wherever and whenever the flat, chisel-
faced cutting stylus changes directions
(which is 440 cycles per second at a pure
middle “A” tone—up to 20,000 cycles per
second in some of the high overlones).
An ordinary spherical/conical stylus riding
the upper portion of the groove walls
tends to drop where the groove gets
wider, and to rise as lhe groove nar-
rows. Since stereo styli and cartridges have
both vertical and horizontal functions, this
unfortunate and unwanted up-and-down
motion creates a second harmonic dis-
tortion. The new Shure Bi-Radial elliptical
stylus, on the other hand, looks like this
riding a record groove:

You'll note that even though it has a
broad front face with a frontal plane
radius of 22.5 microns (.0009 inch), and
it measures 30 microns (.0012 inch) across
at the point of contact with the groove,
the small side or contact radii are only
5 microns (0002 inch). This conforms lo
the configuration of the cutting stylus and
hence is not as subject to the up-and-
down vagaries of the so-called “pinch-
effect”.

SYMMETRY, TOLERANCES AND
POSITIONING ARE ULTRA-CRITICAL

Frankly, a Bi-Radial elliptical stylus, how-
ever desirable, is almost impossibly diffi-
cult to make CORRECTLY. Diamond, as
you know, is the hardest material . . .
with a rating of 10 on the Mohs hardness
scale. It's one thing to make a simple
diamond cone, altogether another to make
a perfectly symmetrical Bi-Radial stylus
with sufficiently close tolerances, actually
within one ten thousandth of an inch!
Shure has developed unprecedented con-
trols, inspections and manufacturing tech-
niques to assure precise positioning, con-
figuration, dimensions and tolerances of
the diamond tip. It is a singular and exact-
ing procedure...unique in the high fidelity
cartridge industry. And, unless these in-
spection techniques and safeguards are
used, an imperfectly formed elliptic con-
figuration can result anc literally do more

wWAWW_ameraaaradiahisetery com

harm than good to both record and sound.

THE V-15 IS A 15° CARTRIDGE

The 15° effective tracking angle has re-
cently been the subject of several Shure
communications to the audiophile. It con-
forms to the efiective record cutting angle
of 15° proposed by the RIAA and EIA and
now used by the major record producing
companies and thereby minimizes track-
ing distortion.

The major features, then, of the V-15 are
the Shure Bi-Radial Elliptical Stylus, the
singular quality control techniques and
standards devised to produce perfection
of stylus symmetry, and the 15° tracking
angle. They combine to reduce IM and
harmonic distortion to a dramatic new
low. In fact, the distortion (at normal
record playing velocities) is lower than the
inherent noise level of the finest test
records and laboratory measurement in-
struments! In extensive listening tests, the
V-15 proved most impressive in its “track-
ability.” 1t consistently proved capable of
tracking the most difficult, heavily modu-
lated passages at a minimum force of /s
grams (in the Shure-SME tone arm). The
entire V-15 is hand-crafted and subject
to quality control and inspection measures
that result in space-age reliability. Pre-
cision machined aluminum and a special
ultra-stable plastic stylus grip. Exact align-
ment is assured in every internal detail—
and in mounting. Mu-metal hum shield
surrounds the sensitive coils. Gold plated
terminals. Individually packaged in walnut
box. The V-15 is a patented moving-mag-
net device—a connoisseur’s cartridge in
every detail.

SPECIFICATIONS

The basic specifications are what you’d
expect the premier Shure cartridge to
reflect: 20 to 20,000 cps., 6 mv output.
Over 25 db separation. 25 x 108 c¢cm. per
dyne compliance. %/« gram tracking. 47,000
ohms impedance, 680 millihenries inducl-
ance per channel. 650 ohms resistance.
Bi-Radial stylus: 22.5 microns (.0009 inch)
frontal radius, 5 microns (.0002 inch) side
conlact radii, 30 microns {.0012 inch) wide
between record contact points.

But most important, it re-creates music
with a transcendent purity that results in
a deeply rewarding experience for the
critical ear.

Manufactured under U.S. Patents 3,055,-
988; 3,077,521 and 3,077,522, Other Patents
Pending.

$62.50 net

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, Illinois
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Reducing Distortion in Stereo

Phonograph Systems

J. G. WOODWARD?

Tracing distortion can be reduced by using a smaller radius on the pickup
stylus, or distortion-cancellation techniques. The Dynamic Recording Correlator,
a major part of “DYNAGROOVE,” is an electronic means for cancelling trac-
ing distortion. It points the way toward substantial improvement in stereodiscs.

W0 MAJOR FORMS of distortion are in-
Therent in the stylus-groove relation-

ships in stereodise systems: tracking-
angle distortion and tracing distortion.
The mechanism of tracking-angle distor-
tion was discussed in Part I of this series,
and techniques for reducing that form of
distortion to very low values were de-
seribed. We now turn our attention to
tracing distortion and to techniques by
which it may be reduced.

Tracing distortion occurs because the
tip radius of the pickup stylus is com-
parable to the radius of curvature of the
recorded groove modulation being traced
by the stylus. Thus, tracing distortion is
most severe for high-level, high-fre-
quency signals recorded closest to the
center of the record disk, although the
occurrence of tracing distortion is not
limited to these conditions. Modulations
having eurvatures comparable to the cur-
vature of the pickup stylus can be re-
corded if the cutting edges of the record-
ing stylus are sufficiently sharp, which is
usually the case. In the case of mono-
phonie, lateral-cut records the force
causing the side-to-side displacements of
the pickup stylus is applied alternately
by the two opposite groove walls, and
first one groove wall and then the other
determines the path of the stylus. It has
been known for many years that this
push-pull action results in the elimina-
tion or drastic reduction of the odd-
order components of tracing distortion.
In the case of stereophonic records this
push-pull action is not present for verti-
cal and single-channel components of
modulation, and tracing distortion be-
comes a basic limitation of the quality
of sound reproduced from stereodises.

Methods of Reducing Tracing Distortion

Three methods of reducing tracing dis-
tortion, while maintaining the same re-

*RCA Laboratories, New

Jersey.

Princeton,
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corded levels and wavelengths, are tip radius is reduced, the stylus-groove

known. The first, and most bbvious,
nethod is that of simply redu¢ing the
dimensions of the playback stylus. This
approach has been exploited with notable
success, as evidenced by the change from
the standard 3-mil tip radius usdd in 78-
rpm playback to the 0.7-mil radius most
commonly used in stereo pickiyps. The
quality of reproduction from stereodises
would be unacceptable if the| smaller
stylus were not used. Styli having tip
radii of 0.5 mil, and more recéntly 0.3
mil, have been made available in efforts
to achieve still further reductions in trae-
ing distortion. These very small dimen-
sions do, indeed, offer the possibilities of
further reduction of distortion. How-
ever, there are practical considerations
which set limits to the minimpum tip
radius which can be used at the present
time. It is known that the forces existing
between the pickup stylus and the groove
walls are dangerously close to &4 magni-
tude sufficient to cause inelastic defor-
mation and permanent damagg to the
groove walls of vinyl records. When the

WWW ammerieaniadiahigtary com

wall forces are concentrated in a smaller
area of contact, so the tracking force on
the stylus must be reduced if damage to
records is to be avoided. The reduction in
tracking force then requires an increase
in the compliance of the pickup in order
to retain the tracking capability of the
pickup for high-level, low-frequency
modulation. For the same reason, the
pickup must be mounted on an arm hav-
ing very low friction in its pivot bear-
ings. To avoid groove-wall damage due
to the high acceleration forces occurring
for high-frequency modulation, the stylus
mass should be reduced when the tip
radius is reduced—again because of the
increased concentration of contact forces.
When records which have collected an
accumulation of dust and dirt are played,
the low tracking forces required with
smaller-tipped styli may not be sufficient
to brush aside the dust particles in the
groove. In some cases the stylus may be
lifted completely out of contact with the
groove by an aceretion of dust particles
caught under the stylus.
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.by combining this unit, Citation A,

with a solid state basic amplifier of comparable quality,

a sound path could be set up that approaches the classic

goal of amplifier design—a straight wire with gain.

THE NEW CITAT

2

—HIGH FIDELITY MAGAZINE

ON B

PROFESSIONAL 80 WATT SOLID STATE STEREO BASIC AMPLIFIER

— e EED s e cMEs tew G En S e SR G S EED GED G CMD SIS e e Ges G SED G e S e G GED e D G e G G s e

-{".5'\— __U: a c Crations @

Handsome front panel: facilitates custom installation. Features include
currert-adjustment meter, on off switc1 with pilot light and low-cut fil-
ter. Removable bottom panel conceals idling adjustment controls.

Top view of chassis: computer canstruction throughout. Five sub-assemblies
assure easy accessibility nd minimum operating temperature thraugh effi-
cient heat dissipation; laeed m litary wiring harness couples each stage.

AUDIO e MARCH, 1964
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Computer-grade silicon out.
put transistors: heavy-duty,
solid state devices, virtually
impervious to abuse. Will
take .00% more power than

their use in Citation B will
ever jemand.

W“’

Electrolytic capacitors: en-
gineered to computer-grade
specif cations for unlimited
shelf life and consistent,
fong-term performance.

“‘Heat sink’: heavy-duty
finned aluminum device
which rapidly draws heat
away from output transistors
~insuring long life, fail-safe
performance.

WA akperieaniadimhietary com

Driver stage: Wideband silicon driver tran-
sistors are mounted on rugged, military-
type epoxy glass board. Board pivots for
easy accessibility or removal.

The *‘classic goal of amplifier de-
sign’’ is now reality. The big “B" is
here. The Citation B. A power-packed
“‘brute’’ loaded with 80 watts of flaw-
less performance — a true product of
the computer age. * The ‘B’ has the
widest frequency response of any
basic amplifier—1 to 100,000 cps.
* The “B" has the best square wave
response — less than one microsec-
ond rise time.» The ‘B"' has the high-
est damping factor—50to 1 at 10cps.
(No other power amplifier s even
close.) ®* The big *‘B'*is the only pow-
er amplifier completely free of hang-
over or clipping at full power output.

The Citation B reflects Harman-
Kardon's solid state leadership in
every way—performance, design and
construction. ‘‘A straight wire with
gain’’ when matched with Citation A,
the big “B"” will also enhance the
performance of any other high qual-
ity stereo preamplifier. For more in-
formation — write Citation Division,
Harman-Kardon, Inc., Plainview, N.Y.,
Dept. A-3,

narman [CEIEERY

A subsidiary of THE JERROLD CORPCRATION
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Fig. 2. Front view of the Dynamic Re-

cording Correlator—a device for the elec-

trical simulation of tracing distortion in
a stereodisc system.

The factors just enumerated are not
necessarily inherent shortcomings of
small-tipped styli. However, they do
show the problems of increased cost,
more careful design and more stringent
maintenance involved in pickups and in
the other mechanical elements of the
playback system when smaller stylus tips
are used. Another limit on the minimum
value of the tip radius is imposed by the
radius of the bottom of the recorded
groove. It is generally understood that
the groove noise is lowest and that the
stylus motion is best controlled when the
stylus contacts the two groove walls
rather than riding on the bottom of the
groove. Industry standards in this coun-
try specify a maximum groove-bottom
radius of 0.25 mil. Most commercial
discs meet this requirement. However,
an occasional record may be found
to have a somewhat larger bottom radius.
When the effect of elastic deformation
of the groove walls under the stylus is
added, and when the effects of vertieal
components of modulation are taken into
account an effective bottom radius ap-
proaching or sometimes exceeding 0.3
mil may result.

The presence of vertical modulation in
a stereo groove modulates the groove
bottom radius as well as the included
angle between the groove walls into
which the stylus tip must fit. The seating
of the tip is determined by the projec-
tion of the groove profile in a plane per-
pendicular to the groove bottom and
containing the line between the stylus
and the center of the record at each point
along the groove. High-level vertical-
modulation components may, therefore,
instantaneously increase the effective
radius of the groove by a significant
amount. If, in such a case, the unmodu-
lated bottom radius is already close to
0.3 mil, a 0.3-mil stylus may shift its
points of contact alternately between the
sidewalls and the bottom of the groove,
thus introducing a different form of
tracing distortion. Tt therefore appears
that, with eurrent recording practices, a
0.3-mil tip radius is approaching and
perhaps occasionally exceeding the con-
ditions for optimum tracing, and that

30

further reduction of tracing distortion
through the use of still smaller pickup
styli is not likely to be fortheoming.

The second method of reducing trac-
ing distortion is by re-recording. This
technique was used years ago to reduce
distortion in vertical-cut trangeription
records.! It has been shown mgthemati-
cally? that if the signal, including trac-
ing distortion, resulting from playback
of a recording is recorded on A second
dise in reversed phase, the traring dis-
tortion resulting from playback of the
second disc exactly cancels the tracing
distortion re-recorded from the first dise.
An example of distortion rediection by
this technique is shown in the laboratory
measurements of Fig. 1. In this test two
signals having equal veloeity amplitudes
at frequencies of 2000 c¢ps and 2500 eps
were recorded together in the left-hand
channel and at various diameteys on the
dics. This record was played with a
velocity-responsive pickup, and the re-
produced signal was recorded, in re-
versed phase, on a second dise. Tracing
errors result in the productionn of sun
and difference tones of the 200¢ cps and
2500 eps components. The magnitudes
of the components oceurring| at 500,
2000, 2500 and 4500 cps were measured
when playing both the first and the seec-
ond recordings with a displacement-
responsive pickup. The magnitudes of
the sidebands at 500 and 4500 cps ave
expressed as percentages of the magni-
tude of the average of the 2000 and 2300
eps components in Iig. 1.

It is evident that the re-recording tech-
nique is effective in significantly redue-
ing the magnitudes of the IM sidebands.
Both tracking-angle distortion and trae-
ing distortion are reduced by this tech-
nique. However, for the test signals used
in this experiment tracing distoition pre-
dominates. The re-recording fechnique
could probably be developed and incor-
porated in a practical system for use in
commercial recording operatibns. For
best results, such a system would require
a pickup of higher quality anid greater
stability than any so far comjmercially
available, and the maintenancé require-
ments of the pickup and playbdck equip-
ment would be quite demanding. Also,
the re-recording process would require
either a doubling of the time involved
in cutting each master lacquer, or a
doubling of recording facilities to allow
the second recording to be made by one
recorder at the same time that the first
recording was being made and played

1 J. A. Pierce and F. V. Hunt, “Distor-
tion in Sound Reproduction frdm Phono-
graph Records,” Jour. Soc. Mot.| Pict. En-
grs., 31, 157 (1938).

2W,. D. Lewis and F. V. Hunt, “Theory
of Tracing Distortion in Sound Reprodue-
tion from Phonograph Records,” Jour.
Acoust. Soc. Am., 12, 348 (1941).
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Wharfedale

m—-Ultra-compact 24” x 127 x 10”) full-
range system at a most attractive price. Two
superior speakers: A newly developed 8142”
low frequency driver with an extremely high
flux density magnet—and Wharfedale's out-.
standing §” tweeter—the same used in the
Jarger W60 system. Qiled or Polished Walnut
or Mahogany, $79.580. Utility model. $69.50.

m—ln the streamlined look of fine mod-

ern furniture or handsomely crafted pro-
vincial, this full-range two-speaker system
provides superlative performance—making it
the automatic choice when the finest_repro-
duction is desired. Qiled or Polished Walnut
or Mahogany, $116.50. Utility model, $101.50.
Provincial in genuine Fruitwood, $134.50.

W10 -—A three-speaker system—handsome by
itself, yet still sufficiently compact for shelf
or wall integration. The beauty and excellent
performance of this remarkable system make
it equally imipressive to experts and laymen
alike. Oiled or Polished Wainut or Mahogany.
$164.50. Utility model, $146.50. Provincial in
genuine Fruitwood. $189.50.

A 6-speaker system with magnificent
tone. The meticulously crafted cabinet is built
to accommodate the speakers by range in iso-
lated compartments; yet the size (32%” x
27%” x 13W’") is sufficiently compact to fit
into the modern living room. Oiled or Pol-
ished Walnut, $239.50. Utility model, $244.50.

COMPONENT SPEAKERS

Super 8, Super 1, Super 12, Super 3,
fuil range  full range full range Tweeter
$26.50 $26.50

$47.50 $89.50

Crossovers
available

W12, Woofer
2.5

W15, Woofer
$52.50 $89.50
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invites you to look into an
Achromatic speaker system

(For purposes of explanation, a model with a transparent cahinet but containing the actual speakers and
other componcnts of an Achromatic system has heen constructed and photographed from three angies.)

Component ratios: the au-
ral parameters and phase
relationships of the speak
crs; therr precise physical
locations, and methods of
mounting are screntitically
matched to the shape and
cubic content of cach cabi-
net. For example, here vou
sce the two-speuker-
arrangement of the W60
speaker system., consisting
of a 12 inch low-fre-
quency driver and a 5 inch
high frequency cone rype
driver. In the W60 system
specifically, this speaker
combination. in its sophisti-
cated tuned port cabinet.
produces a distinctively
natural, smooth sound.

All of the speakers incor-
porate certain recent  ad-
vancements.  Because of
this, it has been possible
to achicve the clean. yet
impressive sound whick

The high frequency speak-
er is installed in a felt-
seated solating compart-
ment, which prevents
mechanical crossover and
interference between this
and the other speaker(s).
Even the access holes for
wires are airtight, plugged
with a dense sealing com-
pound. Each speaker. there-
fore, operaics to its best
advantage in itS own envi-
ronment. A low mass
aluminion voice coil is used
here to give maximum high
frequency response. Tuned
altrasonic tinning makes it
possible 10 guarantee the
coils for the entire life of
the speaker!

A full LC network crosses
over at the exact frequen-
cies required for smooth.
non-strident response from
all the spcakers. preserv-
ing the natural damping.
Telephone grade electro-
Ivtic capacitors are used to
assure  long. trouble-free
life. The coils are wound
within our own plant (o
guarantee close tolerances.
In the compact W40, W60,
and W70, a precision-
wound L pad gives 0-100%
treble attenuation, and ad-
justs the highs to room
acoustics (in the W90
6-speakermodel, cach
range of speakers may be
balanced and adjusted).

FREQUENCY
DRIVER

The operating tunction of
the enclosure is to preserve
the integrity of the speak-
ers’ performance through
certain constructional fea-
tures. Chief characteristic
of the Achromatic con-
struction is the sand-filled
technique, which consists
of packing white sand be-
tween layers of resinous-
bound derse cabinet
material, faced in turn, by
pure wood weneers. This
construction, used on cer-
tain prescribed baffle areas,
creates an inert mass, in-
capuble of resonating, no
muttter how deep or strong
the bass backwave pro-
Jected against it.
~

The chassis (baskets)
of all spcakers in the
Achromatic systems
are exceptionally
heavy, and manufac-
tured by casting. Pur-

The magnets
impressive.
the advanced
(Alcomax and

and the special design of
the magnetic structure,

are truly
Because of
materials

Feroba)

This exclusive technique,
developed by G. A, Briggs,
has proven so effective in
preventing bass distortion
that all Achromatic sys-
tems incorporate it despite
the refative expense. In
addition to the sand-filled
panels, absorbent lining is
used on some surfaces to
eliminate undesirable re-
flections. and “hangover”.
Optimum, rather than
maximum, absorption is
considered Important,

Additional features have
been cnginecered into
certain of the speakers
1o preserve the clean
sound of the Achromat-
ic systems. For example,

emanates from these com
pact cabinets. For ex-
ample. the cone material
s special ... compounded
of long fibred wool (tra-
ditional to the North of
England home of these
speakers) and soft pulp!
Maujor purpose of this formulaiion
is to provide natural. conduring
resilience. The cone surround is
an exclusive rolled-rim design, the
latest and most etfective form of
the traditional Wharfedale soft
suspension, One advantage is that
this mukes the cone capable of (he
long linear excursions required
for true bass energy.

posc 1S 1o preserve

absolute rigidity, main-

taiming the critical re-

lationship between the

moving voice coil and

the fixed magnet. Ordi-

nury stampced baskets

often lose their rigidity 9

when the speaker is mounted
tightly against the unavaidably
incxact wooden front baflic. Cast
Wharfedale baskets hold their
shupe and are strong enough 0
permit the openings which are
NECCSSUry 10 Maintiin correct air
loading. essential for the fuall re-
sponse of the speaker.

each provides higher to
tal {lux in the gap ficia ™
than has been true of
magnets  in any  prior
speakers. Tolerances are
maintained permanently
by filling spaces in the
magnetic assembly with sulphur.
These muagnets enable Wharfedule
systems 10 achicve maximum effi-
ciency at low power, and to con-
trol high wattage amplifiers with
equal case.

e

Wharfedale

WWW ameracaaradioRietery com

some have a special
polystyrene diaphrazm to
climinate any possibility
of internal resonance.
All have completely
sealed mugnet gaps
which keep out foreign
matter.

Above and beyond physical con-
siderations. the concept behind
the Achromatic speuaker systems
reflects extensive miusical training

and respect for musical valucs. g;o.

Division of
British Industries Corp., (
Port Washington, N.Y.
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Fig. 3. Represen-
tation of a spheri-
cal stylus tracing
~ 4 a sinusoidal mod-

ulation fin the

2ZLOCUS OF CENTER

CONTACT POINT —Ax
At

MODULATION
ON GROOVE WALL

DIRECTION ———x
OF GROOVE ~=—1t
TRAVEL

plane of modula-
tion of one of the
45/45 channels.

back on another recorder. In either case,
the added cost and complication are not
likely to be viewed with favor by the
members of the recording industry who
bear the responsibility for maintaining
and operating the recording channels
and for meeting tight production sched-
ules—and this will be all the more true
sinee an alternative is now available
which provides the advantages of the re-
recording method without its disadvan-
tages.

In this third method of reducing trac-
ing distortion, electrical simulation tech-
niques are used to provide a signal equiv-
alent to that produced in playback,
including tracing distortion. This signal
containing simulated tracing distortion
may be recorded directly on the lacquer
master, and playback of this master, or
of pressings made from it, will result in
signals in which tracing distortion is re-
duced to very low values.

Electrical simulation of tracing dis-
tortion has been incorporated in a prac-
tical device,® called the Dynamic Re-
cording Correlator, which can be simply
inserted in the program bus feeding the
master dise recorder in a stereo record-
ing channel. Dynamic Recording Corre-
lators have been in routine use at the
recording studios of RCA Victor in the
production of DYNAGROOVE records
since early 1963, and were used experi-
mentally at RCA Vietor and at the RCA
Laboratories for some time prior to that.
A front view of the Correlator and its
power supply is shown in Fig. 2. The
remainder of this article will be devoted
to a description of the operation of the
Dynamiec Recording Correlator and of
its effectiveness in reducing tracing dis-
tortion.

It should be pointed out that the var-
ious methods deseribed here for reducing
tracing distortion do not remove certain
overload limits inherent in disc recording
systems. The recording amplifiers and
the recorder, itself, have certain capabil-
ities whieh cannot be exceeded without
degradation of the quality of the signal.
Moreover, the basic slope and curvature
overload limits,* based on stylus-groove

3 E. C. Fox and J. G. Woodward, “Trae-
ing Distortion—Its Cause and Correction
in Stereodisk Recording Systems,” Jour.
Audio Engrg. Soc., 11, 294 (October 1963).

+J. G. Woodward and E. C. Fox, “A
Study of Program-Tevel Overloading in
Phonograph  Recording,” Jour. Audio
Engrg. Soc., 11, 24 (Januvary 1963).
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geometry, are still present. Once signals
have been recorded at levels in ex¢ess of
these overload limits, no amount of elec-
tronic or mechanical sophistication can
correct for the resulting distortion. Such
distortion can be avoided only by care-
ful control of maximum levels during re-
cording. Special “Recording Overload
Indicators” have been developed [at the
RCA Laboratories which, when installed
in place of conventional VU meters in
a recording channel, can warn pf oe-
curring or impending overload |condi-
tions. However, these devices will mot be
discussed further here beyond méntion-

/

GROOVE
MODULATION
IN 45/45 PLANE

° ! ij
3t

——
——t

DIRECTION OF

GROOVEH TRAVEL

Fig. 4. Representation of a stylus in con-

tact with a modulated groove fin the

plane of modulation of one of the 45/45
channels.

ing that they constitute another element
in the RCA Vietor DYNAGROOVE sys-
tem.

The Mechanism of Tracing Distortion

In order to make the operation of the
Dynamic Recording Correlator more
understandable, we will first consider
the basic mechanism involved in tracing
distortion. Figure 3 is a diagram illus-
trating a pickup stylus tracing a sinu-
soidal modulation in one channel of a
45/45 stereo record. The solid line in
Fig. 3 represents the modulation in the
45-deg. plane. In this plane the stylus
tip is represented by a portion of a
circle having its center at . The stylus
contacts the groove wall at P. As the
stylus moves along the modulated
groove, the contact point shifts back and
forth under the center of the stylus. The
resulting motion of the center of the
stylus, which is proportional to the volt-
age developed by a displacement-respon-
sive pickup, is a distorted sine wave as
shown by the broken line in Fig. 3. Since
the distortion is due to the periodic
shifting back and forth of the stylus-
groove contact point, we see that tracing
distortion is a phase-modulation phe-
nomenon rather than one arising from
a simple, non-linear transfer character-
istie.

The phase-modulation mechanism can
also be shown®* to produce intermodu-
lation products when two or more tones
are recorded together. The intermodula-
tion process may be conceived in a some-
what oversimplified way for the case of
a low-frequency high-level signal re-

3t

Sx——

TERMINATION A

%DELAY LINE

&) 4 )

~INSTANTANEOUS SIGNAL
VOLTAGE ON DELAY LINE

€3 e|4 €s B

Fig. 5. Diagram-
matic representa-
tion of the use of
a tapped delay

STYLUS -SHAPE
VOLTAGE

CHARACTERISTIC

line for simulat-
ing tracing dis- I
tortion.
- RESULTANT
SAMPLING
VOLTAGES
$, s, Sg L
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Events that loom large in the hi-fi world — a new design
or a hi-fi show —rarely seem important to the world
outside. But the live vs. recorded concerts staged by
Acoustic Research (most of them in collaboration

with Dynakit) have made news headlines in New York,

".l'“t hi_"" news Chicago, Toledo, Ontatio, and Washington.

These concerts present a direct comparison between the
live performance and its reproduction in stereo.

"'lllies t’l(’, At periodic intervals AR-3 loudspeakers, playing a pre-

viously recorded tape, take over from the musicians.

If the function of high fidelity equipment is to reproduce
musical sound rather than to create its own kind of sound,
such a comparison is the final test of loudspeaker

. quality. We know of nine reviewers* who reported that
l"'(?&.s L during these concerts they were unable to detect most of
the switchovers from live to reproduced sound,

from string quartet or pipe organ to AR speakers.

non=-hi=fi

q on t]gt Mfuﬁﬁﬁw R’aww

Live Tuerters” Muke s Sextot by w1
. The Landon, ree Hress
sound Demonstration Produces Starfling Results

Autience Surptised
By Superb Reaiism
Of Recorded Masic
ey

CHICAGO

SUN-TIMES

THE BLADE

7 A R i e

o gy

I-'-.Ncl 4ppmv‘¥ In Iur L la]w Fxhibit

AR-3 speakers are $203 to $225, depending on finish.
Other models are from $89, all with a five-year guarantee
whose coverage Is complete, even to shipping charges.
Literature, including a list of dealers in your area,

is available on request.

*In addition to newspaper reviewers, critics i Audio, The Ameri-
can Record Guide, High Fidelity, and the Saturday Review.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge, Massachusetts 02141

MARCH, 1964
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Fig. 6. Block diagram of a tracing-distortion simulator.

corded together with a high-frequency
low-level signal in one of the 43/45
channels. In playing back this signal the
location of the stylus-groove contact at
each instant will be primarily determined
by the slope of the low-frequency modu-
lation. As the contact point swings back
and forth under the center of the stylus,
it has an alternating component of velo-
city in the direction of groove travel
which adds to or subtracts from the con-
stant linear groove velocity at each in-
stant. Therefore, the relative velocity be-
tween the groove and the contact point
varies periodically at the low-frequency
rate. This velocity modulation causes a
frequency modulation of the high-fre-
quency component, and the usual com-
plement of FM sidebands on each side
of the carrier frequency are generated.
When any pair of sinusoidal signals
of frequencies f, and f, are recorded in
one 45/45 channel and played back with
a stylus tip radius, r, and a linear groove
velocity, Vg, the approximate magnitude
of each 1st-order sideband due to f, mod-
ulating f, is
9% 1st-order sideband =
(7r0,/ V) (f2 x 100)
for a displacement-responsive pickup,
and

Eq. (1a)

% 1st-order sideband =
(mro,/Ve®) (f2 2 f,) x 100

Eq. (1b)

Fig. 7. Top view of the Dynamic Record-
ing Correlator chassis.
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for a veloeity-responsive pickup. The
peak veloeity of f, is v,, and the rhagni-
tude of each sideband is given relative to
the magnitude of f, in playback.

Similar expressions giving the ap-
proximate magnitude of the seconfl har-
monie of a single recorded tone df fre-
quency, f, and peak recorded velocity,
r, are

% 2nd harmonie= (7rvf/2V %) x| 100
Eq (2a)

for a displacement-responsive pickup

and

¢, 2nd harmonie = (7ref/Vg?) x 100

Eq. (20)

for a velocity-responsive pickup. In an-
alytical studies it 1s important to specify,
as is done here, whether a displacément-
responsive or a velocity-responsive
pickup is used in a measurement or a
caleculation. In a conventional phono-
graph the reproduced output after the
RIAA  equalization corresponds to
neither a displacement- or a velocity-re-
sponsive pickup, although it approxi-
mates the former more closely.

Electrical Stimulation

It was shown above that tracing dis-
tortion 1s a phase-modulation plienom-
enon. Electrical simulation of ftracing
distortion is accomplished by providing
an equivalent phase modulation of a sig-
nal by means of a variable-length delay
line. Certain factors entering info the
design of the device will be set| forth
with reference to Fig. 4 which depicts
a sectional view of a spherical stylus tip
of radius, 7, in contact with the modula-
tion on a groove wall of a record. The
view shown is in the plane of the |modu-
lation in one of the 45/45 channels. The
horizontal axis represents an unnmodu-
lated groove. The stylus-groove dontact
point is shown at P. As the modulation
changes with motion of the groove past
the stylus the contact point will shift
back and forth as deseribed ¢arlier.

WWW ammerieaniadiahietary com

However, the contact must always fall
within the span

dx =2rsin 45°=1.414r

since the dimensions of the recording
stylus restrict the slope of the recorded
modulation to maximum and minimum
values of +45 deg. The span, dx, cor-
responds to a time segment

S  1.414r

b= Vg Vg

In the distortion-simulation device a sig-
nal voltage proportional to the modula-
tion displacement is provided. This signal
is then displayed and sampled over a
segment of time, 8¢, determined by the
stylus size and the groove velocity. A
tapped delay line is used for this display
and sampling process. If the total delay
time of the line is 8¢, a segment of the
signal of this duration will be present in
the line at any given instant. This seg-
ment may be sampled at various points
along the line as indicated in (A) and
(B) of Fig. 5. For purposes of illustra-
tion, five equally-spaced sampling points
are shown.

In this electrieal analog of the play-
back process the shape of the pickup
stylus tip is represented by a d.c. voltage
adjusted to have different values at dif-
ferent positions along the delay line.
Corresponding to the circular cross-see-

tion of the spherical stylus tip, in the
60[ 6
50— 5 400 + 4000 cps |
- ! 33—rpm
4OL- 4
30—
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Fig. 8. Straight-line plots: Theoretical

percentage lst-order sideband and 2nd

harmonic components of tracing distor-

tion. Step-shaped plots: Electrically-simu-

lated tracing distortion in the output of

the Dynamic Recording Correlator for

each of the 7 positions of the diameter
switch.
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Quality = Economy — Dependability

QUALITY
WITH
POWER

FM-3 Dynatuner with automatic
multiplex facility and Stereocator.
Low distortion and high sensitivity.
Can be completely aligned without
special test equipment.

PAS-3 Famous PAS-2 preamplifier
with new styling. Outperforms pre-
amplifiers of many times higher
price.

: - >5§A e

MARK I 60 watt power amplifiers
for a perfectionist’s system. The
Mark III has been chosen for public
demonstrations of live versus re-
corded sound with outstanding
success.

Complete $339.80 in kit form
Complete $479.80 assembled

DYNA designs rigidly adhere to one princi-
ple — the creation of a level of performance
in audio reproduction which cannot be
bettered regardless of price. This perform-
ance is not fully detailed by current measure-
ment standards which are unable to define
how the equipment SOUNDS. Check the
printed specs rigorously, but in the final
analysis — LISTEN!

LISTEN to any DYNA amplifier on the
finest speaker system you can find. You will
realize the DYNA amplifiers will not limit
you, no matter what your associated com-
ponents. Choose according to your budget
and power requirements, for within their
power ratings, all DYNA amplifiers yield
the same superlative sound, free from noise
and distortion. You may find a DYNA
sounding better than its power rating would
indicate. This is as it should be.

LISTEN to a DYNATUNER under the
most difficult reception conditions. Try it
on the weakest signals, in bad multipath
locations, on overmodulated signals and in
the shadow of the transmitter. It will stand
comparison with any so-called professional
monitor tuner. Further, alignment is no
problem when you own a DYNATUNER.
When in doubt — after tube replacement,
shipping, ectc.— just a few minutes spent
with the DYNA home alignment procedure
— no instruments -— will assure you of lab-
oratory results.

A product is only as good as its com-
ponents. The kit builder recognizes and ap-
preciates this. (Maybe that explains why
most of our kit sales are owner recommen-
dations.) DYNA pioneered quality etched
circuit construction in the high fidelity field,
and its advantages pay you over the years
in dependability and ease of maintenance.
DYNACO output transformers have a world-
wide reputation for excellence and are used
in much more expensive equipment than
our own. They are the major factor in
DYNA'’s quality sound.

It’s easy to operate! We have tried to en-
gineer complexity out of high fidelity. Those
3 large knobs do all the work! But, there
is full flexibility for the enthusiast’s subtle
adjustments.

We devote a major part of our engineer-
ing effort to distillation and refinement of
every design. This extra effort, primarily
appreciated by the kit builder, means a
more thoroughly proofed assembled DYNA
tuner or amplifier too. DYNAKITS are
easier to build, lower distortion in operation,
and more trouble-free over the years.
You can pay more, but you can’t buy better
performance.

QUALITY
WITH
ECONOMY

1
]

U ——

FM-3 Combination of famous FM-1
tuner and FMX-3 multiplex inte-
grator with new decorator styling.
Ilts deceptively simple appearance
masks the fact that this unit ap-
proaches the theoretical limits for
high sensitivity and low distortion.
Logical simplicity of control
through full automation of stereo-
mono switching and uniquely sim-
plified tuning. Exclusive Stereoma-
tic circuit locks in and signals

stereo automatically and silently.
FM listening was never so enjoy-
able; never before so simple.

SCA-35 New all-in-one stereo amp-
lifier and preamplifier. Matchless
listening quality from a moderate
power, low cost unit which com-
bines functional simplicity with full
flexibility. Its compact size and
modest 35 watt continuous power
rating belie its impressive perfor-
mance with even the most ineffi-
cient loudspeakers.

Complete $209.90 in kit form
Complete $309.90 assembled

ASK YOUR DEALER FOR A DYNA DEMONSTRATION

Complete descriptive literature available on request

DYNACO INc- 3912 POWELTON AVENUE, PHILADELPHIA 4, PA.

AUDIO e
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Fig. 9. Straight-line plot: Theoretical per-

centage lst-order sideband components

of tracing distortion. Step-shaped plot:

Electrically simulated tracing distortion

in output of the Dynamic Recording Cor-

relator for each of the 7 positions of the
diameter switch.

plane of modulation, the “stylus-shape
voltage” is a circular voltage-vs-length
characteristic along the length of the
line. This is illustrated in (C) of Fig. 5.
The instantaneous signal voltage at each
sampling point is added to the stylus-
shape voltage to give the resultant sam-
pling voltages as shown in (D) of Fig. 5.
Sampling-point 3 corresponds to a sty-
lus-groove contact directly below the cen-
ter of the stylus in actual playback.
When tracing the modulation waveforin
depicted in (B) of Fig. 5, the contact
will be to the left of the center of the
stylus and at a position corresponding
to sampling-point 2. The displacement
of the center of the stylus and, hence,
the instantaneous voltage generated by
the pickup, will be proportional to S, +
€;. For other waveforms the stylus-
groove contact will move to the other
points on the stylus, and there will be a
corresponding shift of the maximum
value of S,+e, to other sampling
points in the electrical analog. In every
case, however, the maximum value
of §,+e, occurring ot any sampling
point in the analog is proportional to
the instantaneous value of the voltage at
the terminals of a displacement-respon-
sive pickup when reproducing the same
modulation waveform. This relationship
is only approximate since the analog, as
described here, attempts to represent a
continuous function by a finite number of
sampling points. The approximation can
be made as exact as one wishes by using
a sufficient]y large number of points.
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A block diagram of the electrical ana-
log of the playback process is shown in
Fig. 6. Again, for purposes of illustra-
tion, five sampling points are used and
the delay line is broken into five equal
segments. A network including Eg, Ry,
and R, through B; provides the source
and adjustment of the d.c. stylusishape
voltages at each sampling point. The
capacitors, €, through C,, bypass fhe re-
sistors for audio frequencies, so the de-
lay line is not affected by the presepce of
the resistors between the segments of
the line. Each sampling point is con-
neeted to a gating circuit, and all of the
gates are connected to a common load.
These are amplitude-selecting gates|which
are inter-connected in such a way that
the only gate which is open is the one
receiving the largest signal at that in-
stant. This gate will pass this [signal
to the load, as being proportionalto the
output of a pickup. With continyously-
varying waveforms there will be instants
of transition when two gates receive the
same value of sampling voltage and,

hence, will simultaneously pass equal
voltages to their common load. The gate
cireuits have been so devised that if two
gates are passing equal signals, each of
the open gates loads the other open gate
with an impedance equal to its internal
impedance. Thus, the resulting voltage
across the common load remains the same
whether one or two gates are open to
the same sampling voltage. This feature
removes the possibility of the generation
of transient pulses when the maximum
value of S, + ¢, moves from one sampling
point to another as the signal moves
down the delay line.

The Dynamic Recording Correlator

The Dynamic Recording Correlator
(DRC) in which the foregoing principles
have been incorporated, is shown in a
front view in Fig. 2. The power supply
is contained in the lower rack-mounting
chassis, while the delay lines, gates, and
necessary accessory amplifiers and equal-
ization networks are contained in the
upper chassis. A top view of the upper
chassis is shown in Fig. 7. This chassis
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Fig. 10. Playback measurements pf 1st-order sidebands of a 400 + 4000 cps signal
recorded without (dashed curves) and with (solid curves) the Dynamic Recording
Cortelator in the system.
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Which Stereo Receiver Is Your Best Value?

BRAND IHFM POWER TUNER CIRCUIT PRICE

A 70 Watts AM-FM Transistor $369.95
FM Stereo

B 80 Watts FM Stereo Tubes $319.50

C Not available AM-FM Tubes $154.90
(32 watts continuous power) FM Stereo

70 Watts FM Stereo Tubes $429.90

E 66 Watts AM-FM Transistor $195.00
FM Stereo

F 60 Watts FM Stereo Tubes $354.45

60 Watts AM-FM $273.90

FM Stereo Tubes

H 100 Watts AM-FM Transistor $579.90
FM Stereo

1 36 Watts FM Stereo Tubes $174.90

If You Choose E, Go Direct to the Coupon
& Collect $89 to $385 Savings!

Why is the eaciting new Heathkit All-
Transistor Stereo Receiver your best value?
A glance at the above chart will tell you.
Compare E’s performance features and
price against the others.

With the Heathkit AR-13 Stereo Receiver,
you cnjoy cool, fast, “hum-free™ opera-
tion; long, trouble-free life: and the quick,
clean, unmodified response of ““transistor
sound”” . characteristics unobtainable
in vacuum tube types. Enjoy sensitive,
wide-band AM. FM and FM STEREO
tuning for distortion-free reception to
please the most discriminating ear. Enjoy
66 watts of pure, uncompromising music
power, 40 watts of continuous sine-wave
power . . . plenty to drive even the most
inctlicient speaker system! Enjoy tradi-
tional Heathkit savings . . . $174 and $385
over the other two transistorized models!
Let's examine the Heathkit AR-13 more
closely. Inside its luxurious walnut ¢abinet,
there are two 20-watt power amplifiers . . .
two separate preamplifiers . . . plus wide-
band AM, FM. and FM STEREQO. You
have all the electronics necessary for a
complete stereo system ... just add two
speakers!

In addition to the AR-13's advanced 43
transistor, 18 diode circuitry, there are
advanced features such as auromaric switch-
ing to stereo; automatic stereo indicator
light; filtered tape recorder outputs for

AUDIO e MARCH, 1964

direct “beat-free™ recording: dual-tandem
controls for simultancous adjustment of
volume, bass, and treble of both channels;
three stereo inputs: and a separate control
for balancing both channels. The AM
tuner features a high-gain RF stage and
high-Q rod antenna, the FM tuner has a
built-in line cord antenna—plus external
antenna connectors.

Other quality features include a tocal-
distance switch to prevent overloading in
strong signal areas; a squelch control;
AFC for drift-free reception; flywheel
tuning; tuning meter; and lighted AM and
FM slide-rule dials. For added convenience
the secondary controls are concealed under
the hinged lower front gold aluminum
panel to prevent accidental system setting
changes. And the preassembled, prealigned
FM “front-end™ and 3-stage AM-FM L.F.
strip aid construction which requires about
35 hours (not recommended for beginners).

Now you know why for advanced design
& performance, superb quality, and a
truly easy-to-afford price, your best value
in sterco receivers is the Heathkit AR-13.
Order yours now!

Kit AR-13,301hs................ $195.00

SPECIFICATIONS - AMPLIFIER: Power output per
channel (Heath Rating): 20 ~atts ;8 chm load. (IHFM Music
Poarr Outputy 33 watis /@ ohm load. Powerresponse: 1 db
1om 15 ¢p. to 30 be @ retec cutput, Harmonic distortion:
tat ratr t output) Levs than 15 @ 20 ces, Teos than 0.3% @1

WWW._akhrerieaniadiahistary com

ke, tess than 19, @ 20 ko Intermodulation distortion: iat
rate d output) Le than 194, 00 & 6,000 cps ~ignal mixid 4 1,
Hum & noise: Mag. phono, 50 db beiow rated cutput, Aux
inputs, 5 db betow rat Jd outpul, Channel separation: 40 (1.
Input sensitivity: Maa. pnono, b MV. Qutputs: 4, 8, & 1t
ohm and low 1mp: dance taoe 1 coider outputs, Controls: 5-
position Sclector, 3 position Mode. Dual Tandem Volums
Bass & Treble Contiols: Balunce Control Phasi Switch: Input
Level Controls: Push-Pull ON/OFF Saitch. FM: Tuning
range: 88 mc {o 108 mc, IF frequency: 10.7 mc. Frequency
response: 3 db, 20 to 15000 ccs. Capture ratio: 10 db
Antenna: 300 ochm balanc-d tinternal for local recoption)
Quieting sensitivity: 3%, uv !or 30 db ot quieling. Image
reiection: 30 db. IF rejection: 70 db. Harmonic distortion:
Lessthan 1%. STEREQ MULTIPLEX: Channel separation:
(SCA Fitter Off) 30 db. 5010 2.000 cp~. 19 KC & 38 KC suppres-
sion: 45 db down. SCA rejection: 35 db down trom raled
outpul. AM: Tuning range: 535 to 1620 kc, IF frequency: 455
kc. Sensitivity: 30 uv @ 600 ke: 9 uv @ 1000 kc. Image re-
jection: 40 db. IF rejection: 55 db @ 1000 cps. Harmonic
distortion: Less than 29 with 1000 uv input, 400 cps with
30% modulation. Hum and neise: 40 Jb. Overall dimen-
sions: 177 L x 53" H x 14%"D.

FREE CATALOG

-
E
Send for your Free copy to- |
day! Fully describes over 250 ‘[
exciting Heathkits at savings
of 50% or more! Choose from |
the world'’s largest selection |
of quality instruments in easy- |
to-assemble kit form! i

| =

} HEATH COMPANY

| Benton Harbor, Mich. 49023
| OEnclosed is $195.00 pius freight. Please
| send Model AR-13 Stereo Receiver.

{ O Please send Free 1964 Heathkit Catalog.
{
|
I
I
I
I
|

41-3-1

Name
Address
City. State Zip
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contains identical delay lines, gates, and
so on for each of the two stereo channels.
The DRC is a unity-gain device operating
from and into a 600-ohm program bus,
and is inserted in the recording system
immediately preceding the power amph-
fiers driving the recorder.

It was noted above that the total delay
time required in the delay line is de-
pendent on the linear groove speed and
on the tip radius of the playback stylus.
As presently used, the stylus-shape volt-
age is adjusted to correspond to playback
with a 0.7-mil stylus tip radius, which is
the size most commonly used in stereo
pickups. Since the groove velocity
changes with the distance of the record
groove from the center of the record, the
total delay time of the delay lines in the
DRC must be adjusted as a funection of
the recording diameter. The values of
delay time, 8¢, for diameters of 11.5-in.
and 4.5-in. are 0.49 x 10~ sec. and 1.26 x
10-* sec., respectively. The DRC is pro-
vided with seven different values of delay
time whieh are selected by a stepping
switch that closes a succession of multi-
pole relays. The stepping switch may be
operated either manually or automati-
cally by means of contacts mounted on
the carriage of the recording lathe. The
seven delay times were chosen to yield
simulation of the playback process close
to theorctical values for the following
ranges of diameters: 11.5-8.6 in., 8.6-7.2
in., 7.2-6.3 in., 6.3-5.6 in., 5.6-5.2 in.,
5.2-4.8 in., 4.8-4.5 in.

A number of tests were conducted to
ascertain the degree to which the DRC
actually simulates tracing distortion.
Figure 8 shows results of one such test
made with a 400 + 4000 e¢ps signal having
a 4:1 velocity ratio and a peak velocity
in one 45/45 channel of 6.22 em/sec.
The straight line plots show the values
calculated from tracing distortion theory.
Eq. (1) and (2), for the percentage of
2nd harmonic of 400 cps and for the sum
of the magnitudes of the sidebands at
3600 cps and 4400 c¢ps expressed as a
percentage of the magnitnde of the 4000-
cps carrier. The step-shaped plots are
the ecorresponding 2nd harmonie and
sideband percentages measured in the
output of the DRC for each of the
seven positions of the diameter switch.
Similar results are shown in Fig. 9 for
tests made with a 4000 + 4500 eps signal
in which the two components had equal
displacements. The amplitudes of the
sidebands at 500 eps and 8500 cps on a
displacement basis were added and di-
vided by the amplitude of one of the
original components to give the sum of
the percentage of 1st-order sidebands, as
shown.

Figures 8 and 9 show that the DRC
gives a close, though not exact simnlation
of theoretical tracing distortion. The
measurements shown in Figs. 8 and 9
were made with an early. laboratory
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Fig. 11. Playback measurements of 1st-order sidebands of a 4000 + 4500 cps signal
recorded without (dashed curves) and with (solid curves) the Dynamic Recording
Correlator in the system.

model of the DRC. It was subsequently
found that stray capacitance in the idelay
line was causing a longer delay timg than
was intended. When the effects of |stray
capacitance were removed in later mpdels,
the step-shaped plots such as are shown
here were almost syvmmetrical about the
theoretical plots, indieating a still ploser
acreement between theory and dectual
performance. In principle the theonetical
distortion could be simulated as exaetly
as desired by a hyper-careful seléction
of cirenit eomponents and by usel of a
delay line of many sections. The 12-sec-
tion line and the component tolerances
used represent the point at which fyrther
increases in complexity and cost would
result in negligible improvement i per-
formance.

Record-Playback Tests

In evaluating the effectiveness df the
Dynamie Recording Correlator in reduc-
ing tracing distortion many playback
measurenments were made of recor(is cut

WWW amerieaniadiohistary com

while using the DRC in the recording
channel. Test signals used included sine
waves, two-component IM test signals
of various frequenecies, bands of noise,
and music. The DRC was found to be
effective for every type of test signal
which was tried. The results of two tests
are presented here. The results shown in
Fig. 10 arve for 400 44000 eps in a 4:1
velocity ratio recorded as vertical modu-
lation with a peak vertieal velocity of
8.8 em/sec., and having a vertical re-
corded angle of about 15 degrees. In
playback the vertical tracking angle of
the pickup was adjusted to minimize the
tracking-angle distortion. as discussed in
Part I. In the playback measurements
plotted in Fig. 10, the curves show the
magnitudes of the upper and lower trac-
ing-distortion sidebands as a percentage
of the 4000-cps carrier magnitude, plot-
ted individually and for each stereo
channel. The dashed eurves show the re-
sults when the DRC was not used. The
solid curves are the results when the DRC
was used. The points at which the diam-
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...the sound approach to quality

AM/FM STEREO MULTIPLEX RECEIVERS

3 WONDERFUL WAYS TO GO STEREO AND GET THE
BEST PERFORMANCE OUT OF YOUR BUDGET.TOO

Every refinement that can contribute to the experience of your total
listening enjoyment has been engineered into our Kenwood Receivers
...systems incorporating three =uperb sound components on a single
functionally designed chassis with all these quality features as “stand-
ard equipment”: ¢ Kenwood’s exclusive Stereo Indicator brings you
simplicity and convenience in FM stereo broadeasting * Receives AM,
FM and FM/stereo broadcasts, stereo and monaural records, tape in
stereo and monaural * Kenwood’s tremendous sensitivity brings out
the weakest stations * Filters and special circuits eliminate rumble,

hum and noize with separate tone controls for each channel.

KW.50 AM/FM Stereo Multiplex Receiver. . .only $229.35 KW.30 AM/FM Stereo Multiplex Receiver ... only $189.95

See the complete line of Keniwood Recetvers. Tuners. Amplifiers and Aceessories
at vour lligh Fidelity dealer. orwrite direct for deseriptive catalog to:

| KENWOOD ELECTRONICS INC.. 3700 S. BROADWAY PLACE, LOS ANGELES, CALIFORNIA 90037

MARCH, 1964
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KENWOOD MODEL KW-70 AM/FM STEREO MULTIPLEX RECEIVER . only $269.95
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eter switch position was advanced are
evident in most instances. The data
presented in Fig. 10 were measured using
a velocity-responsive pickup. The reader
may note that the per cent suin of side-
bands obtained by adding the upper and
lower sidebands without the DRC in Fig.
10 is the same as the value at the mini-
mumn of the sum of sidebands curve in
Fig. 8 of Part 1.

Comparable results obtained in play-
back of a 4000 + 4500 eps test signal are
presented in Fig. 11. The two com-
ponents of the test signal were recorded
as vertical modulation with each com-
ponent having a peak vertical displace-
ment of 3.5x10-% inch. The magnitudes
of the sidebands at 500 e¢ps and 8500 cps
were measured and are plotted individu-
ally as percentages of the magnitude of
one of the original components. The data
are presented on the basis of measure-
ment with a displacement-responsive
pickup.

The data in Fig. 10 and 11, as well as
many other measurements not presented
here, all show that a noteworthy re-
duction in distortion is achieved through
use of the Dynamie Recording Correla-
tor. All of the various distortion products
may now be kept to low values even for
high-level signals at the innermost por-
tion of the recorded arca on a record.
Tests have shown that even under curva-
ture-overload conditions—i.e., when the
minimum radius of ecurvature of the
recorded modulation is less than the tip
radius of the playback stylus—the DRC
still funetions. This is not to say that
the DRC removes distortion due to curva-
ture overloading when it oeccurs, but it
does not introduce additional distortion
or produce transients corresponding to
those arising in the output of a pickup
playing back a signal under such condi-
tions. This, it may he noted, is another
shorteoming of the re-recording tech-
nique.

Effect of Stylus-Tip Radius

It was mentioned above that the stylus-
shape voltage used in the DRC was ad-
justed to correspond to a pickup stylus-
tip radius of 0.7 mil. All of the playback
measurements reported here were made
with this tip radius, for which the trac-
ing-distortion cancellation is optimized.
The question arises as to the effectiveness
of the DRC when some other tip radius
is used in playback. Clearly, if a DRC-
reeorded stereodisc were played back
with an infinitesimally-small stylus tip,
all of the simulated tracing distortion
introduced by the DRC would be repro-
duced as un-cancelled distortion. The
smallest tip radius now available in pick-
ups 1s 0.3 mil. Theoretical considerations,
together with measured results for a 0.7-
mil radius as shown above, lead to the
expectation that use of the DRC ad-
justed for a 0.7-mil stylus should still
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give a small reduction in tracing distor-
tion when a 0.3-mil radius is used in
playback. Aectual measurements mmade
using a 0.3-mil stylus to play back the
400 44000 cps record of Fig. 10 showed |
a considerably greater reduction of dis-
tortion than was expected. The reduetion
observed in the ecase of a 0.5-mil stylus
was almost as great as that for a 0,7-mil
stylus. If, at some future time, |some
value of tip radius other than 0.7 il is
adopted as a standard it will be a simple
matter to re-adjust the stylus-shape volt-
ages of the DRC to conform to that new
standard. Present use of the DRC jopti-
mized for a 0.7-mil stylus will improve
the quality of playback with other prac-'
tical sizes of styli. However, optimum
results will be achieved with 0.7-mil
styli.

Discussion

Let us now review briefly the factors
involved in reducing the distortion in
the sound from stereo phonograpl| sys-
tems to the very low values reported
here. In Part I the problems associated
with the vertieal-tracking angle were con-
sidered. The discrepancy between the
recorder design angle and the vertical
recorded angle was shown to be diye to
bending of the recording stylus and, to
a lesser degree, the lacquer springback
in the master. Simple corrective fech-
niques for these factors were desetibed
by means of which it is now possible to
provide almost any reasonahle value
of vertical recorded angle, and ta ad-
here to a 15-deg. standard angle if
desired. Practically, tracking-angle dis-
tortion ean be eliminated as a limiting
factor in the quality of reproduftion
ouly by adherence to the same standard
vertical angle by both pickup manufaec-
turers and by the record industry.

When tracking-angle distortion haS|
been removed we are left with trdeing
distortion as the limiting factor. Trdcing
distortion ean be reduced by using pick-
up styli having smaller tip radii, by us-
ing cancellation techniques, or both. The|
use of smaller styli places an inevitable
burden of inecreased cost and mainte-
nance problems on the ultimate user./The
use of eancellation techniques, either by |
re-recording or by electrieal simuldtion |
of tracing distortion, places the burden |
on the record industry. In view ofl the‘
excellent results achievable with the Dy-
namic Recording Correlator there séems
to be little reason for making the redord-
ing engineer’s life unnecessarily compli-
cated with re-recording operations, As
more experience is gained and as mhnu-
facturing processes and consumer-fype
equipment are further improved, we may
find that smaller styli and DRC tech-
niques used together will prove to bé the

(Continued on puge 77) |
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The New Empire
Wenadier
Divergent Lens Speaker System
Exclusive Sonic Column — Totally Rigid
Without Resonance. Two vears in the mak-
ing ... the Grenadier's shape is a function
of its performance . . . its performance, an
achievement of design. Virtually, no matter
where or how you listen, the new Empire

Grenadier gives you acoustically flat fre-
quency response.

1. Mass loaded woofer with fioating sus-
pension and four inch veice coil.
2. Sound absorbent rear loading.
. Die-Cast Mid Frequency-High Frequency
Full Dispersion Acoustic Lens.
. Polyester Laminate surface.
. Ultra-Sonic Domed Tweeter.
. Full Presence Mid Range Direct Radiator.
. Totally damped acoustic fibre enclosure.
. World’s largest speaker ceramic mag-
net structure (18 Ibs.).
9. Front loaded Horn with 360° aperture
throat.
10. Terminals concealed underneath.

w

0 ~NO G

Freedom From Distortion. A unique combi-
nation of electrical and acoustical cross-
overs and cutoffs avoid woofer cone break-
up and mid range response dips. The woofer,
mid range and tweeter combine at mathe-
matically correct crossover frequencies.

Aesthetically Designed to fit any decor . . .
from warm elegance to stark modern. Fits
in corners or against walls. Truly a beau-
tiful and functional achievement of sight
and sound.

See & Hear the Grenadier today . . . visit
your Hi Fi dealer. Grenadier Price: $180.

Technical Specifications Model 8000 — Fre-
quency Response: 30-20,000 cps « Nominal
Impedance: 8 ohms ¢ Power Handling Capacity
— Music Power: Maximum undistorted 100
watts ¢ Sine Wave Power: 30-450 cps 60 watts
« 450-5000 cps 40 watts » 5000-20,000 cps 20
watts o Components — Woofer: 12 in. High
Compliance with 4 inch voice coil « Mid Range:
Direct Radiator « Hi-Frequency Ultra Sonic
Domed Tweeter » Mid & Hi coupled to Die-Cast
Acoustic Lenses e Overall Dimensions — Dia.
1514”7 x Ht, 29” « Weight 65 Ibs. ¢ Rich Satin
Walnut Finish with Mar Proof and Stain Proof
Surface.

Write for complete literature.

HEMPIRE

“World's Most Perfect High Fidelity Components™

Empire Scienhhic Corp. « 845 Stewart Ave.. Garden City
Export: EMEC. Plainview. L. 1, N. Y. « Canada, Empire
Scientific Corp., Ltd.. 1476 Eglington West. Toronto
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The New Empire

Divergent Lens Speaker System

’

ets you sit anywhere—
ear everything

The first speaker system designed
and engineered for stereophonic
sound. Three acoustic lenses
allow you to enjoy phenomenal
sterco separation and the highest
fidelity of music anywhere in
the room. Speaker placement
non - critical.

RIGIDLY STIFF AND
TOTALLY DAMPED

The Empire Grenadier
cabinet gives you di
pline of sound while
tually eliminating cabine:
vibration. Formed from
acoustic material and com-
pletely wrapped with wal-
nut to delight the eye.

“‘World's Most Perfect High Fidelity Components”

FULL DISPERSION

A downward woofer, close
1o the reflecting floor sur-

- face. feeds through a front

loaded horn with full cir-
cle apercure throat. This
provides 360° sound dis-
persion and prevents
standing waves.

s
i

DIVERGENT
ACOUSTIC LENS
The full presence mid-
range direct radiator and
the low-mass ultrasonic
domed tweeter in combi-
nation with the dic-cast
divergent acoustic lens,
achieve broad sound prop-

agation.

Massive three driver mag-
nctic struccure 1otaling
one million lines of force
produces the needed high
fict hamdles up
ts of music
withour overload or burn-
out.

¥EMPIRE



www.americanradiohistory.com

A Houseful of Hi Fi

HERBERT M. HONIG"

The author describes his system of having sound where
you want it with complete control of the remote sound.

one or two rooms of your house you

ought to get more out of life. I not
ouly listen from every major living area
of my nine-room house, but I also Lave
full fingertip command of what I listen
to.

Remote speakers are old hat to the
knowledgeable. Even remote control sys-
tems have been described from time-to-
time, but my system, based on 10 years
of experimentation and five years of liv-
ing with the version deseribed here, of-
fers a measure of completeness of con-

IF YOUR LISTENING 18 CONFINED to only

127 Lake 8t., Englewood, N. J.

Fig. 1. Control box.

TELERHONE

Fig. 2. Input selector switches,

trol, ease of construction, and simplieity
of operation whieh is hard to beat.

A typical control wnit, shown in Fig.
1, includes separate channel selectors S,

CH
AM TUNER ) ™v ouT
i (AUX) 9 {cH T
g/ T L v =
AM St —o—4
0 o)
M CHI1 115 v.a.c.
(B —_—— = —O— Ki
K3 -0 CH1
AM PH 0 e
PN CH 2 e
115 v.o.c. L TAPE ¥o @ out -
e K:JE EM M~ R v an CH 2 — - :
“fJP MULTIPLEX - 1»-: X
TUNER M =
@ ® 1 25 N2 | o ro—s
= CH?2 115 vea.ce
$/ =3l =L = o—
9 K7 PH | ?_A
TUNE TAPE i “bv K2
RESET H—0 i
(12) K4 (9 CH 2
FM
115 vea.c. = v -
R AM
PHONO % — —o s3 .o
(WITH PRE-AMP) L M5 TARE I
- PH O
J'/ = TAPE O
e SOLENOID
FOWER 10 v.a.c.
T N
K 1 ‘ n i ot
PHONO | | > * (9
115 vea.c 15
Ved.Co = v.d.Co (2‘2 Ll
TAPE — | >t
. =4 — C L sienat
=  GROUND CH R
ON OQOFF 0= T /l\
‘ TEL @
v
Ké —®
TAPE Qo) 1 y
D.C. SUPPLY
GROUND
115 v.a.c.
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Fig. 3. Amplifier input-output connections.
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impro
hi-fi systems
now in use!!

The precise fraction is a matter of opinion, but the fact of the matter is not. In addition to the many
thousands of hi-fi systems with TF-3's, quite a few are using speaker systems that are simply not as
good. M Some were chosen because their owners expected more bass response, or smoother bass
response. Those who bought closed-box systems, for example, get no more bass than the TF-3 provides.
Moreover, a closed-box system has nearly 4 times as much distortion at 40 cycles as a TF-3. B And
the TF-3 is efficient. It would have effectively doubled the power of amplifiers being used compared
with some less efficient types of loudspeakers. Or, you could have used a smaller amplifier, obtained
the same sound level, and pocketed about $50. M While we're saving money—a pair of TF-3's are
priced as much as $60 less than a pair of alternatives that do not work as well. Take this, and the
amplifier savings and you have about $100. Or, would have had about $100. M And, you would have
had a better looking system. The selected panels used to make a TF-3 are veneered with choice real
walnut, carefully hand-finished. (Some people don’t use real walnut . . . you should have asked.) If
you had bought the unfinished TF-3 at $79.50, you could even have painted it to match the drapes.
B If you already own TF-3’s, you're lucky. On second thought, you're probably just smart.
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Jensen TF-3 4-speaker 3-way system in
genuine Walnut veneer, $99.50; Unfinished, $79.50.

LOUDSPEAKERS

JENSEN MANUFACTURING COMPANY /DIVISION OF THE MUTER COMPANY /6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
Canada: Radio Speakers of Canada, Ltd., Toronto « Argentina: Ucoa Radio, S.A., Buenos Aires » Mexico: Fapartel, S. A, Naucalpan, Mex.
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the most
versatile selection
of tape decks
in music history...
bar none!

REVERE-WOLLENSAK PRESENTS four different tape decks . . .
four unique custom music applications . .. four of the finest
designed and constructed instruments you can buy. Whatever
your taste in tape, one of these magnificent custom installations
will not only satisfy, but excel even your fondest music expecta-
tions. Both the two Wollensak reel-to-reel units and the exciting
new Revere Cartridge Systems incorporate traditional long term
reliability, ease of operation and precision performance that
assure unequaled sound reproduction. Looking for the best in
custom installations? You’ll find them on the next page. Then

take your pick . . . at your nearest Rever¢-Wollensak dealer.

Y
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WOLLENSAK 1981 “SOUND ROOM"”
STEREO TAPE DECK Designed for the serious
tape recordist, incorporating two new module-
type recording and playback amphfiers which
provide 22 watts output. Superb stereo or mono
recordings can be made from any sound source.
Vertical or horizontal operation . . . 2 VU record-
ing meters . . . tab control tape drive, speed selec-
tion .. .sound on sound and sound with sound . ..
digital tape counter . . . automatic tape lifters . . .
complete professional sound advantages. SIZE:
2017 x 1334 x 9 5/16". WEIGHT: 42 pounds.

N

AN
N

REVERE M20 STEREO TAPE CARTRIDGE
DECK (RECORD/PLAYBACK) The newest
idea in music now for custom installation! This
amazing machine threads, plays, rewinds, changes
tapes automatically. Up to 15 hours of uninter-
rupted music just by touching a button. Dual
record/playback preamplifiers (minus power am-
phfiers and speakers). Record in sterco or mono
from any sound source, or choose from a wide
assortment of pre-recorded tapes. Keyboard con-
trols . . digital tape counter . . . high speed secarch
lever . . . automatic and delayed shut-oftf . . .
unsurpassed sound-on-tape reproduction. SIZE:

13 11/16” x 13 13/16" x 7. WEIGHT: 32 pounds. /

AUDIO

Revere-Ulollensak Division

ST. PAUL, MINNESOTA 55119

e MARCH, 1964
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WOLLENSAK 1780 STEREO TAPE DECK
For the sound perfectionist who wants to incor-
porate top quality Wollensak stereco recording
and playback facilities in an existing sound sys-
tem, but does not require playback amplifiers and
speakers. Installed either vertically or horizontally.
Dual matched record/playback preamplifiers .

sound with sound . . . cadmium stcel enclosure
with chrome trim . . . easy-to-operate tab con-
trols . . . volume control for ecach channel . . .
automatic shut-off . . . automatic tape lifters . . .
many more outstanding sound-on-tape features.
SIZE: 1334” x 14" x 514". WEIGHT: 15 pounds.

\_

REVERE M30 STEREO TAPE CARTRIDGE
DECK (PLAYBACK) The tape player even more
convenient than an automatic record player, de-
signed for the custom music aficionado who re-
quires playback only. A becautifully made unit
that threads, plays, rewinds, changes tapes auto-
matically! Dual playback preamplifiers (minus
power amplifiers and speakers). Simple one key
operation that allows up to 15 hours of superb
uninterrupted stereco sound. The Revere System
is the most exciting development in tape recording
history . . . the most automatic means of enjoying
stereo tape reproduction at its finest. SIZE:

K 13 11/16” x 13 13/16” x 7". WEIGHT: 32 pounds. /

COMPANY
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Fig. 4. Control

and Sy, and volume controls B, and R,,
for each of two speakers. The center
position of each channel selector is off,
and if all other channel selectors in the
house are turned off the system will be
totally off. Turning a selector to the left
turns on channel 1 and feeds audio
through the volume contiol to the
speaker. The right position controls
chanuel 2. Thus, with the two sets of
controls, one may set up a stereo pro-
gram, or both speakers may be set to
one channel for monophonie listening.

Switeh S,, on the side, controls phas-
ing of one of the speakers. Two small
pushbuttons on top (S, and S§,) provide
full remote station selection for the FM
tuner. Pushing S; instantly steps the
tuner from station-to-station up the dial.
Each brief operation of this button
brings in a new accurately tuned sta-
tion. Pushing S, resets the tuning mecha-
nism to the first station on the dial.
Thus, if you don’t happen to know where
you are on the dial you need only to
operate reset button S,; and then use S,
to advance the required number of steps
to the station you want. Even with over
20 stations coming in, my family has no
difficulty tuning.

The small button (§,) and phone jack
on the back are used as a bell signal and
connector for a telephone intercom that
operates over the same compact cable as

46

unit connections.

the hi-fi systemi. The telephone provides
convenient room-to-room communication
without the annovance of conventional
“squawk-box” loudspeaker interconis.

TUNE RESET K7 STATION DETENT (TYPICAL)
\ |

DRUM &

‘ADVANCE
DETENT
{TYPICAL)

ADVANCE
} PAWL

The FM and AM tuners and both
audio amplifiers are located on a shelf
in the basement. This not only conserves
living area, but keeps the working gear
easily available for maintenance.

I don't use a turntable, although
switching is provided for future use. A
tape recorder is loeated in our den, with
the piano. A channel assignment control
hox on the underside of the tape re-
corder shelf (Fig. 2) includes three
switches for selecting the input to each
of the two channels (S, and §,) and to
the tape recorder (8;). Any program
source, including AM, FM, tape, or
plug-in phone or TV audio, may be fed
to any channel. Thus the system permits
full stereo listening (from FM multi-
plex, AM-FM radio, phone, or tape) or
listening to separate programs, on each
of the channels, in different parts of the
house. For those rooms where mono-
phonic listening is adequate, S;, S;, and
R, can be left out.

Although I have not needed it, the
basic system ean be expanded to include
indicator lights to signal various fune-
tions, or, by means of switches and a de-
tent on the dial drum, to indicate when
key stations have been selected. The
schematic diagrams for the system (Fig.
3 and 4) include “channel on” indicator
lights which could be placed in each con-
trol box to show what parts of the sys-
tem are in use.

One very helpful feature which I have
included is a clock timer. Such timers are
generally available. The clock switeh is
connected in series with the 6-volt d.e.
supply for the control unit in the master

. FORWARD ¥ %
{- " s10°P 3

ADVANCE

JEERIRmS

ADVANCE PAWL HINGE-> . T5 e ARM
| r o BACK M
ADVANCE PAWL ARM [T g stor i

Fig. 5. Tuning mechanism construction.
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Now enter the world of the professional. With the Sony Sterecorder 600,
a superbly engineered instrument with 3-head design, you are master of the
most exacting stereophonic tape recording techniques.

Professional in every detail, from its modular circuitry to its 3-head design,

this superb 4-track stereophonic and monophonic recording and playback unit
provides such versatile features as: m vertical and horizontal operating positions
® sound on sound s tape and sodrce moniter switch m full 77 reel capacity

m microphone and line mixing m magnetic shono and FM stereo inputs » 2 V. U.
meters m hysteresis-synchronous drive motors m dynamically balanced

capstan flywheel m automatic shut off m pause control and digital tape ccunter—
all indispensable to the discriminating recording enthusiast. Less than $450, i
complete with carrying case and two Sony F-87 cardioid dynamic microphones.

e ea—— Multiplex Ready!
=TI A'dl SUPERSCOPE  Vos e
= e — an !

Sony tape recorders, the most complete line of quality recording
equipment in the world, start at less than $79.50.

For literature or name of neares: dealer, write Superscope, Inc., Dept. 7
Sun Valley, Calif. In New York, visit the Scny Salon, 585 Fiith Avenue.
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bedroom so that it ean turn off the sys-
tent at night and turn it on again in the
morning. This arrangement requires that
all other control units be twrned off at
night. The clock switch eounld also be con-
nected in series with the 6-volt supply
for the entire system, so that all speak-
evs which were turned on at night also
come on in the niorning. Additional fea-
tures are limited only by the imagination
of the user. For example, the tuner may
be equipped with a relay circuit, oper-
ated from the 19-ke subearrier, which
will automatically feed the left channel
to the channel 1 input and the right chan-
nel to the channel 2 input whenever FM
stereo is on. Under monophonic condi-
tions this relay ecireuit might feed FM to
channel 1 and AM to channel 2. Relay
K;, operated from the phono motor
power ecircuit, might also be wired to
override the tuner output and connect
stereo phono output to the amplifier.
The AM tuner could also be equipped
with a remote station selector, if desired.

The heart of the system is the solenoid
operated remote FM tuning mechanism,
shown in Fig. 5 and 6. The dial drum
(Fig. 5) is fitted with two sets of detent
wires. One set engages a reset pawl, to
Iiold the drum in position for each sta-
tion, and the other set engages an ad-
vance pawl, to step the drum from sta-
tion to station. The drum is spring loaded
with a rubber band which serves as a re-
turn spring (Fig. 6). The return spring
has two distinet purposes. It not only
returns the tuner to the start position,
when the reset pawl retracts, but it also
biases the entire tuning drive system in
one direction, to completely eliminate
backlash. The location of this spring will
vary, from one type of tuner to another,
but in all cases it must be located with
both funetions in mind.

The reset pawl is a stripped relay;

48

Fig. 6. Detqils of
tuning mechanism.

ik
L

VERTICAL

/ SLIDE

BEARING

Ce

that is with contaects removed. I used a
110-v a.e. relay as a convenient way of
providing a strong positive lateh!{ The
110-volt coil is powered through| nor-
mally-open contacts of 6-volt tune reset
relay K,. Station detents are soldeed in
place, one by one, to tune each station.
The first station, at the initial reset posi-
tion requires a small piece of angled
sheet metal to act as an end stop.

The advanee mechanism consists bf an
advance pawl, mounted on an adyance
pawl hinge. The hinge is spring ldaded
in the forward direction so that the ad-
vanee pawl moves forward to engage an
advance detent when the advance pawl
arm is raised. At rest, the advance [pawl
arm is seated against the arm back stop,
which is a flat washer on top of the
lower solenoid plunger. In this position
a hinge back stop pushes the advance
pawl hinge away from the dial drum so
that the advance pawl clears the advance
detents. Thus the drum is free to rptate
back to the start position when the reset
pawl operates.

The drum is advanced when both sole-
noids are energized so that one pushes
and the other pulls the advance-pawl
arm up. The advance detents are soldered
in place and spaced so that the drum
rotates just past a station detent, and
when the arm drops the return spring
pulls the drum back so that the reset
pawl engages a station detent. |The
amount of drum advance is contrplled
by both advance detent spacing and arm
travel. Arm travel is limited by the for-
ward stop. These limits assure thaf the
drum is never advanced more than, one
station. This makes it possible to wary
drum travel as required to accommadate
various distances between stations, In
some areas, where there are unassigned
channels, extra “blank” detents majy be
required. A rubber band is also used to

WWW atmerncerladioRietery com

pull the advance pawl arm down, for
positive return. Use of two solenoids
provides the required power over the re-
quired distance for the advance arm. As
the lower (push) solenoid reaches the
end of its power stroke the upper (pull)
solenoid takes over. The lower solenoid
serew stud acts as a side stop, to keep
the advance pawl arm motion strietly
vertical. The vertical motion is also re-
striected by the vertical slide bearing
(Fig. 6), which is a piece of polystyrene
rod. The arm rotates on a pivot made
from a disearded volume control, some
spacer washers, and a ¥Y4-inch shaft
coupling.

The solenoids are taken from a door
chime, and rewound to operate on 10-v
a.e. T used #20 Formex wire to assure
reliable operation even with the high
current drawn when the relay is pulsed.
A single high-thrust 110-v a.c. commer-
cial solenoid could have heen used. The
tune-up relay, I, has heavy-duty nor-
mally-open contacts to control this cur-
rent. The 10-v a.c. is taken directly from
the secondary of power transformer T,.

The telephone cireuit uses choke L, as
a shunt feed. All handsets are connected
directly in parallel for party-line opera-
tion and kept “on” at all times. T have
found no need to provide hookswitches
or other means for diseonnect. The hand-
sets are standard items available from
many sources for only a few dollars each.
A parts list of suitable components is
included at the end of the article. These
parts are suggested items only. Other
components with suitable ratings may be
substituted. The power supply current
will vary with the number of relays and
lights employed and the type of sole-
noids used. If the telephone is omitted,
an a.c. supply and a.c. relays could be
used ; however a.c. relays sometimes buzz
and they ean introduce audio hum unless
great care is taken in laying out the wir-
ing. Power supply voltage can range
from 6 to 24 volts, but with voltages
above 6 volts, care must be exercised to
limit transmitter current through the
telephone. At 12 or 24 volts, a series re-
sistor could be used instead of choke L,
for telephone shunt feed, but it should
have a resistance of at least 100 ohms
with adequate power rating. The resist-
ance should be such that telephone cur-
rent will be about 100 ma through each
handset.

The cable used to connect operating
equipment to the control points consists
of nine pairs of =422 solid wire, with an
over-all plastic jacket (Belden =#=8744).
This cable permits a neat eompact instal-
lation without the wife-upsetting wires
which typify many custom installations.
The connections to the speakers for each
control point, through pairs 13-14 and
15-16, do not run to all points; that is,
these pairs are for local service only. If

(Continued on page 77)
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Why doesn’t somebody make a changer
cartridge based on the same principle as the
ADC POINT FOUR, so that people who
own changers can get the same kind of per-
Jormance as people who own turntables?

SOMEBODY HAS

It was ADC, of course. After all, the revolutionary
Induced Magnet principle that makes the Point
Four so remarkable is ADC’s own. The new car-
tridge is the-ADC 660 Stereo Changer Cartridge,
and its distinctive performance is the result of all
the design- benefits of the famous ADC Point Four and the
Induced Magnet principle: the virtually weightless combi-
nation of hollow-aluminum stylus arm and soft-iron arma-
ture that makes for unbelievably low mass and high com-
pliance (20x10~% cm/dyne), the remote positioning of the
fixed magnetthat eliminates saturation and hysteresis distor-
tion, the low-slung pivot point that produces an honest ver-
tical tracking angle of 15°, and the ease and convenience
of stylus replacement. Sound? As with the Point Four, we

ADC 660

can only suggest that you Fear it yourself—
and with equipment that will do it justice.

ADC 660 Specifications: 0 Type: Induced Mag-
net O Sensitivity: 7 mv. at 5.5 cms/sec recorded
velocity g Channel Separation: 30 db, 50 to
8,000 cps 2 *Frequency Response: 10 to 20,000 cps =3db
o Stylus tip radius: .0007” (accurately maintained) O Ver-
tical tracking angle: 15° o Tracking force range: 1'/2 to 4
grams O LA distortion: less than 1%0-400 and 4,000 cps
at 14.3 cms/sec velocity 0 Minimum compliance, vertical
and horizontal: 20 x 10-¢ cms/dyne o Price: $46.50
*Frequencies ahove 15,000 cps will be influenced by the imped-
ance characteristi¢s of the amplifier and connecting cables. Load
impedance may be varied to give the most pleasing results.

AUDIO DYNAMICS CORPORATION

PICKETT DISTRICT ROAD, NEW MILFORD, CONNECTICUT
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CONCORD MODEL 884 STEREO
TAPE RECORDER

From the standpoint of appearance,
tape recorders have several things in com-
mon with one another—most of them have
two reels disposed side by side on top, and
near the frout somewhere are a series of
controls. In fact, they are so similar in
general layout that anyone with only a
little experierce ean begin to operate one
almost immediately after opening the case.

But beyond that, they differ greatly in
the features offered, in electronic eireuitry,
and in the mechanism proper. The new
Concord 884 is the most up-to-date in this
line, and it offers a multituée of attractive
features built into a solid and sturdy
mechanical chassis—the whole resulting in
a recorder of counvenienee and high per-
formance.

Plhysieally, the unit is mounted in a plas-
tic-covered, chrome-trimmed case measur-
ing 16%-in. wide, 15l4-in. deep, and
11%-in. high. This case separates at the
center to reveal the recorder in one sec-
tion and the extension speaker in the other,
with a zippered compartment in the latter
for microphones, additional cables, and the
mike stands. A jack in the speaker case
mates with an aeccessory cord which plugs
into the recorder case when the unit is
used for stereo reproduction.

-

—
LE

The recorder has the usual two [tape
reels over a brushed stainless steel fover
plate, giving a professional appearnce,
and fronted by the control “console” which
houses the two level-indicating maters,
speed-selector switch, digital counter, jape
or-source monitor switch, and the  two
channel-record-indicator lights. Along the
front are dual-concentric record- and play-
back-level controls, a ganged volume |con-
trol for the speaker level combined Hwith
the power switeh, six blaek piano-kew op-
erating controls—REWIND, STOP, FAST FOR-
WARD, PLAY, and CH.1 and CH.2 RECORD.
Between the PraY and RECORD keys |is a
pause key, narrower than the others and
finished in chrome to distinguish it At
the far right is the ganged tone contryl.

At the left side of the case is a reeussed
2%-in. x 8-in. panel covered by a hinged
door to provide storage space for the
power cord, and access to the inputs and
outputs of the ecircuit, as well as two
switches—one for sound-on-sound ojlera-
tion, and the other for mono operatiof of
either ehannel or for stereo speaker oflera-
tion. Phone jacks are provided for the
two mierophone inputs, phono jacks for
the high-level “aux” inputs and for line
outputs, and a three-cireuit jack is pro-
vided for monitor phones, with a built-in
180-ohm resistor in each channel for|use
with low-impedance phones. Input imped-

-

Fig. 1. The Transistorized Concord Model 884 Stereo Tape Recorder.
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ance for the microphone circuit is £0,000
ohms, and for the auxiliary inputs it is
100,000 ohins, resulting from a series re-
sistor between tie two jacks. Thus all in-
puts are fed through the entire amplifier.
The record amplifier consists of four tran-
sistorized stages—the first two with feed-
back equalization around them to provide
low-frequency boost, the third an emitter
follower, and the fourth with high-fre-
Gquency equalization across the emitter
resistor. The record head is fed from this
fourth stage, as is another {rausistor stage
as a level-indieator driver.

The playback preamp is similar, with
low-frequency equalization provided by
tfeedback around the first two stages, while
the fourth stage feeds a 6BQ5 tube output
stage in both channels. Additional tran-
sistor stages fed from the third stage of
the playback preamps provide the line
output. The erase/bias oscillator is a
12BHT7 working at approximately 79 ke.

The speed seleetor knob switches in the
fixed components of the equalization net-
works, but variable resistors are employed
in the playback preamp to permit adjust-
ment of response aceurately at the two
Ligher speeds—334 and 71 ips. Switehing
i3 provided for cross-connecting the two
channels for sound-on-sound recording, and
for selection of the monitor signal from
either the record preamp—and thus the
source material directly—or from the
playback preamp so as to monitor the sig-
nal actually recorded on the tape. The
tone control does not affect either the re-
cording or the line output, but only the
loudspeaker and phone monitor outputs.

Simple addition will indieate that the
unit employs a total of 20 transistors and
three vacuum tubes.

Cperation

From the standpoint of actual operation,
the Concord 884 was found to be all that
one could ask of any but an all-solenoid-
operated machine. Try as we might, we
were not able to spill tape nor to break
it. Faulty operational procedure could
cause the tape to wrap around the capstan,
but it could be unwound without removing
the head cover. The cue key permitted
editing, although the tape was somewhat
hard to pull past the heads. The two micro-
phones furnished, both with small table
stands, gave excellent voice quality, but
we did not have any live music available
for eomparison on the more eritical sources.
The external speaker, normally used on
the right channel when reproducing stereo,
was well mateched to the built-in speaker
for the left channel. The external speaker
can be plugged into the left-channel out-
put to cut off the internal speaker if de-
sired. Feeding the line outputs into another
complete system with larger speakers gave
quality comparable to that of the normal
output from the system. In short, the 844
is a really nice machine to use, attractive
in appearance, and—if weight is any eri-
terion—solidly and sturdily built. The
cemplete machine, with accessories, weighs

3 1bs.

Performance

Our performance tests consist primarily
of two parts—measuring the output from
Ampex standard tapes 31321-01 and 31331-
01 respectively for 71 and 3% ips (we
do not have such a tape for 1% ips), and
then recording a series of frequencies and
playing them back and tabulating the out-
puts. After the frequency measurements
are made, we then check hum and noise,
flutter and wow, tone-control action. For
the record playback measurements, we re-
cord at the level indicated in the instrue-
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Excwsws@dﬁ DESIGN N E W

Start with Amplifier
e S0 WATT

...plug in Tuner later! IHANSIS]"HIZE“
Tuner/Amplifier

& I

‘it o

e RIINTE = 4= = o &

<ll IMPERIAL 1000
FM STEREO TUNER / AMPLIFIER

Unquestionably the ultimate in a stereo
component, Transistorized circuitry e Full
80-watt IHFM power output e Frequency
response of 9 to 85,000 cycles e Un-
equaled stereo separation 30 db 20 cps to
15 kc inclusive e Automatic stereo switch-
ing ® Fully silverplated tuner ® Luxurious
chrome plated chassis with soft golden
panel and striking “cockpit” dial lighting

. .$529.95
| iteataeess - ]
y 0O 0-0-0

i 0000

<l IMPERIAL 900
FM STEREO TUNER / AMPLIFIER

Qutstanding technical performance nearly
equal to Imperial 1000 e Transistorized
e Ultra-high tuner sensitivity e 80-watt
power output...9 to 75,000 cycle amplifier
response . .. $469.95

EXCLUSIVE@&Q DESIGN N E W

Make tape copies while you
TAPE DECK

listen to your original tape!
TAPE DUPLIGATOR

Prices slightly higher in West.

ol  T-367 STEREO
TAPE DECK/DUPLICATOR

Now ... a single tape deck that will make
copies of pre-recorded tapes...record and
playback high fidelity stereo or monaural
tapes ® Echo and sound-on-sound flexibil-
ity ® Off-the-tape monitoring ® Three-
motor drive e Electro-dynamic
braking e Attractive polished-
chrome deck plate with contrast-
3 ing black ebony housing. ..
T-367 $369.95 ... DK-1 Du-
plicator Motors $49.95. EB-1
Housing $24.95

<ll RT-360 STEREOD
TAPE RECORDER /DUPLICATOR

A complete portable stereo recorder with
all the features of the T-367 plus built-in
16-watt stereo amplifier and swing-out
speakers...RT-360 $44995 ... DK-1
Duplicator Motors $49.95

TRW coLumMBUS DIVISION

THOMPSON RAMO WOOLDRIDGE INC.
6325 Huntley Road U Columbus 24, Onio

delity components for your home

1 Send for New Catalog on the com-
| plete Bell line of stereo high fi-
";w_ ; music center.
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tions, checking for on-the-tape distortion.
It is usual that the maximum operating
level, as indicated in the instruetions, is
at the point where tape distortion is 3 per
cent harmonic.

The following tables show the figures
gleaned from our measurements. Only one
channel is shown, but both were within
+2 db throughout.

Standard Playback Tapes

Freq. 7V ips 334 ips
Ref 0d 0 db
15,000 +2.0
12,000 0.0
10,000 -1.5
7500 -1.2 + T .5
5000 -1.0 +1.0
2500 -0.4 +0.5
1000 0.0 0.0
500 +0.8 -0.2
250 +0.5 -0.2
100 +2.7 ~0.5
50 -0.5 0.0
Record/Playback
7V ips 33, ips 1% ips
20,000 -1.5
15,000 -1.0
12,000 0.0
10 000 L 0.6 -1.0 -2.7
7500 +2.0 -1.2 -23
5000 +1.5 +3.0 -2.0
2500 +0.4 +2.0 +1.8
1000 0.0 0.0 0.0
500 +0.6 0.0 ~-1.2
250 +0.3 +1.3 -1.3
100 +1.0 +2.0 -34
50 2.2 +1.3 =92
Signal to Noise ratio 58 db
Tone Control Range
15,000 +55 to —26 db
12,000 +6.0 to —25 db
10,000 +55 to —23 db
7500 +5.5 to —10.5db
5000 +4.5 to — 7.0db
2500 +1.5 to — 4.0db
1000 0.0 0.0 db
500 +3.0 to - 1.0db
250 -38 to - 2.5db
100 +43 to + 50db
50 +2.0 to + 2.3db

Flutter and wow 0.15 per cent at 7% ips
0.20 per cent at 334 ips

In comparison with the usual hi-fi tape
recorder in its price range, the Concord 884
should be able to show up most favorably
in both performance and convenience of
operation. C-18

DYNAKIT MODEL SCA-35
STEREO CONTROL AMPLIFIER

In last November’s issue, we profiled
the Dynakit Stereo-35, a simple two-chan-
nel basic power amplifier modest output.
Now comes the same output section, essen-
tially, preceded with a preamplifier section
and assembled (by the kit-builder) in an
attractive case with all of the necessary
controls to provide the facilities normally
required in a hi-fi system.

This little unit (it measures 1314 in.
wide, 12 in. deep over control knobs and
fuse knob and 434 in. high) is a delightful
little performer which should require not
over twelve hours to build and which should
give complete satisfaction in installations
where its combined 35 watts (both chan-
nels) is adequate, and that means in any
installation which does not include any of
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Fig. 2. The Dynakit
SCA-35 Stereo
Control Amplifier.

the low-cfficiency speaker systems. It has
seven. pairs of inputs—magnetic phono,
low level, ceramic phono high level, tape
head, tuner, tape amplifier, and spare. It
provides a constant-level tape output to
feed a recorder, and 8- and 16-ohm |loud-
speaker outputs. Instructions are provided
for connecting a headphone jack, ag well
as for feeding a “center-channel’ speaker.
The front panel mounts a input selector
switch, volume, balance, bass, and treble
controls, a loudness compensation switch,
a filter switeh, and a power switch, along
with a pilot light.

As in the Stereo 35, the amplifier seec-
tions are mostly built at the factory on
printed-circuit panels, one section for each
basic amplifier (right and left), and one
section containing the two preamp fubes
and associated circuitry. The preamps|each
use one 12AX7 with the usual feedback-
provided equalization. The output ampli-
fiers are identical with those of the Stereo
35, and employ one 7199 and two 6BQ%’s in
each channel. The power supply uses silicon
diodes.

Performance

Frequency response is flat within 0.5 db
(or better) from 20 to 20,000 cps, and
equalization curves mateh the RIAA phono
curve or the NAB 7% ips tape curve within
better than 2 db throughout the range.
Power output measures 17 watts per ¢han-
nel at less than 0.8 per cent IM distortion,
and harmonic distortion is well under 1
per cent at 17.5 watts. Hum and noise
measured 72 db on low-level inputs and
84 db on the high level inputs.

The SCA-35 is so small and simple that
there is not much that can be said about
it except that it is perfect for a small in-
stallation where excellent quality, simpli-
city of construction and operation,  and
attractive appearance are requisites. C-19

ADC POINT FOUR
STEREO PICKUP

The ADC Point Four is one of the new
pbreed of stereo pickups. If you have been
reading the articles by Woodward on re-
dueing distortion in stereo phonograph|sys-
tems (concluding in this issue) you know
that one must reduce stylus mass, reduce
stylus-tip diameter, and set the verticle
tracking angle at 15-deg. in order to ma-
terially reduce tracking and tracing |dis-
tortion. The ADC Point Four has tdken
several giant steps towards this goal. {Re-
alize, of course, that giant steps in relation
to cartridges are not literally large, just
relatively.)

The key thing here was reducing the
stylus mass. By doing this they could then
reduce the stylus-tip radius (Woodward and
other authorities point out that stylus mass
and radius are interrelated) to the 0.4mil
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dimension which undoubtedly inspired the
model number designation.

The method whereby the stylus mass is
reduced is quite ingenious, and requires a
bit of background to understand. Most
modern magnetic pickups induce a signal
into one or more of four symmetrically
located coils (actually the pole pieces of
the coils) by waving a magnet in front of
them, the waving hopefully an exact rep-
resentation of the modulation of the record
groove. In order to have the waving magnet
exactly reproduce the groove modulations
it is usually on the ‘“other end” of the
stylus bar. (The “other end” is the one
away from the tip.) Thus the stylus assem-
bly has a considerable amount of mass
(relatively) because of the magnet on the
end of the bar. Instead of a magnet on
the end of the stylus bar, the Point Four
has a light collar (they eall it an arma-
ture) of soft iron tubing. This eollar does
the work of a magnet because it is con-
stantly magnetized by a large permanent
magnet located near the collar, which is
not part of the moving system (the white
metal structure behind the stylus in Fig. 3).
Almost like having vour cake and eating it
too. ADC ecalls it an “induced magnet
transducer.”

In order to achieve the 15-deg. vertical
angle the pivot point had to be brought
close to the record surface. This was done
be off-setting the pole pieces so that they
are much closer to the record surface. (See
Fig. 4.)

The stylus assembly is exceptionally easy
and convenient to replace; just slip off the
entire front section as indicated in Fig. 4.

An additional feature is that the stylus
is set to retract with a tracking force ex-
ceeding about 3 grams. This is in keeping
with the current trend to protect records
from inadvertant abuse (and to protect the
stvlus itself).

Fig. 3. ADC Point 4 Stereo Pickup.
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To fulfill every musical requirement -
in a home music system

The Model Sixteen is a newly developed. transistorized.
stercophonic amplifier-preamplifier, designed to satisty,

without compromise or quibble, the requirements of the

The KLH great mujorit[;/ of listeners who want high quality music

o reproduction in their homes. Through a careful selection

Model Sixteen of the performance characteristics essential to the repro-
duction of music, and a full exploitation of the advantages

Transistorized now available through the use of transistors, we have been
able to produce an amplifier which is moderate in price,

yet will meet the needs of listeners who insist on the

Integra‘ted highest quality. The Model Sixteen is uniquely compact

M . .f. in size, light in weight and simple to use. Since its per-
usi1c Am 11 1er formance will not deteriorate with use, it is reliable beyond
. . ) . .
the potential of any tube amplifier. There is no inherent
aging process that will cause a transistor to wear out, as
vacuum tubes do. Most important of all, the Model
Sixteen sounds, while playing music at the same relative
A i g ert hall, indistinguishable
§ CEENTToE T T ST SRy levels hcard_m) t’hu cqu?cg (_1 X istinguishable from the
requirement of the knowledgeable home listener, most expensive amplifiers available.
even if he is quite willing to spend more.
® 22 transistors, 8 diodes
® Stereo power outputisa minimum of 90 watts music power (45 watts per channel), Completely Transistorized

70 watts steady state, on a full power band width of 20 to 20.000 cps, :

intc 8 ohms (2 db less into 16 ohms). -{:ee m:g:;er?t'”;::kde;;v;:
® Complete protection against accidental R

shorting or opening of speaker leads gfe"-ff‘:;:ag(;:ezngitl?ti t{s:t
Controis: On-Off, Program Source, Volume, Balance, Bass, Treble, oW DeaibTe by ekt
Loudness Compensation, Stereo-Mono, Tape Monitor, P £ e
High Frequency Filter, Speakers In-Out dcejVEIolejmetntt Od quh'St'l‘t:a't'
ed solid state devices. is

[ ] 5 4 alll , Aux. 1, Aux. 2 )

Inputs f’hono Juperalianes aox & no accident that the Model
® OQutputs: Speakers, Record, Headphones Sixtoen Was created) by [
® Dimensions (in cabinet): 5-3/4”H x 12-1/2"W x 10-1/4”D company which has already
® Guaranteed (parts and labor) for 2 years in normal use made more high quality
® 3$219.95; Oiled walnut cabinet $19.95. Slightly higher in the west transistor amplifiers than alt

other component manufac-
o 5 o . turers combined.
KLH designed it. KLH builds it. o, ‘
% : { ’i\ } i
[] 'g. ;ﬂ i i vonohup)
: lé wee
KLiI RESEARCH AND DEVELOPMENT CORPORATION
30 CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS
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1. Coils
2. Pole pieces
3. Mu-metal shield

4. Stylus assembly
5. Magnet
6. Armature

7. Pivot block
8. Stylus
9. Aluminum cantilever tube

Fig. 4. Construction of ADC Point 4.

Performance

The ADC Point Four is a distinet im-
provement over preceding cartridges made
by the company, which were also quite ex-
cellent.

The frequency respouse, using the CBS
Labs STR-110 test record, indicated a
relatively flat characteristic from 10 eps up
to 2500 cps where a 2-db dip showed up.
The dip extended out to 10,000 cps and
then the response went up to a 1.5-db peak
at 16,000 cps. There the response curve
turned downwards, crossing the 0-axis at
18,000 cps and extending down 35-db at
20.000 cps.

Separation was 24 db at 1000 eps, 35 (b
it 6000 eps, 24 db at 10,000 eps, and 20 db
at 16,000 eps.

IM distortion (400 and 4000 c¢ps) never
exceeded 3 percent at an extremely high
groove velocity, and deseended to less than
0.5 per cent at a groove velocity of 12 em, -
sec.

Output at 5.5 em/see. was 5.2 mv. Track-
ing force for all tests was 1.7 grams, al-
though we were able to track well at a
force of 1 gram. Compliance is elaimed to
be 30 x 10 emy/dyne. We couldn't check it,
but it was undoubtedly very high.

In listening tests the ADC Point Four
turned in 2 very musical performance.
Clearly indieated by its response character-
isties, it can handle low frequencies ex-
ceptionally well and exhibits a touch of
brightness at the top end. It handles transi-
ents as well as any pickup we have tested
to date, showing up to great advantage
on heavily-modulated piano passages.

In sum, the ADC Point Four is one of
the best cartridges available and should be
listened to by anyone interested in a new
cartridge. C-20

FISHER XP-10 CONSOLETTE
SPEAKER SYSTEM

The Fisher XP-10 was introduced in the
lutter part of 1963 and represents the
crowning achievement of the Fisher line of
loudspeakers, Tt is a three-way system en-
compassing a 15-in. woofer, an 8-in. mid-
range speaker, and a “soft dome” hemi-
spherical tweeter.

Before going forward with an explana-
tion and deseription of this speaker system,
it might be worthwhile to look back briefly.
If our memory serves us correctly, Fisher
has been making speaker systemns for only
a few years, and yet some trade sources in-
dicate that they are amongst the top few
in current popularity. A rather striking
performanee which has been largely un-
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heralded. Undoubtedly part of this success
was due to the fact that the Fisher mame
was on these speakers. Equally impoftant,
liowever, was the fact that the progrdssion
of systems have been excellent performers
for their day and age, and have beer| con-
sistently upgraded over the vears. Thes we
arrive at their best and most elaborate sys-
tem to date.

The XP-10 is also the finest piede of
speaker furniture produced by Fisher, which
is only partially indicated in Fig. 5. Mensur-
ing 24%-in. wide, 30%-in. high, and 14%-
in. deep, it makes an unusually handsome
piece of furniture with its Scandingvian
Wahmt exterior. Now let us take a|look
at what lies beneath that exterior.

The Woofer

The 15-in. woofer features the ¢ddy-
current damped electrolytic-copper toice
coil which was introduced in the Fisher
XP-4A. This technique provides excdlient
daniping, and thus excellent trausient re-
sponse, The open air resonance of |this
speaker is 18 cps, and in the eneldsure
provides good output in the 30-cps region.
The crossover frequency of 200 cps permits
the woofer to operate in its most effeetive
range and avoids some of the phasing frob-
lems resulting from a higher crossover
point. The low-frequency driver utilizks a
6-1b. magnet structure.

Altogether, the 15-in. cone, the powdrful
driver, the excellent damping, and the| low
crossover frequency combine to profluce
clean and tight bass.

The Midrange Speaker

Often, the importance of the midringe
speaker is overlooked, especially sincg it
is usually the least expensive speaker in
i decent-quality three-way system. In fact
the midrange does the lion’s share of | the
work since it must carry the majority of
the orchestral fundanmentals. Just gldnee
at one of those charts which show |the
frequency range of orchestral instruménts
if you want to be convinced.

In addition to doing all that workl it
must also be a smooth bridge between
the woofer and tweeter. We can't ojer-
stress the importance of properly bridging
the high and low frequencies in a three-
way system; a poor bridge ean make ¢ven
the best woofer and twecter sound sohie-
what poor.

The preceding makes us well believe |the
statement by the manufacturer that he
tried literally hundreds of different cbm-
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binations of parameters before the right
combination was found. The final result
is a midrange which is flat within 1% db.
It required an 8-in. speaker with a 5%-lb.
magnet structure, 13%-in. voice coil, and its
own separate-from-the-woofer loading. The
upper crossover frequency of 2500 cps was
chosen as a good compromise between the
major orchestra fundamentals and the in-
creasing importance of dispersion with
inereasing frequency.

The Tweeter

The major innovation introduced in the
XP-10 is the “soft dome” hemispherical
tweeter. Usually, hemispherical tweeters
have domes made of molded phenolie or
spun aluminum, both very stiff substances.
The assumption behind these staff domes
is the same as one would have in making
a cone tweeter; they require a stiff, light
material because of the frequencies in-
volved. TUnfortunately, these stiff domes
have certain resonances which tend to show
up above 10 ke.

The designer of this system reasoned
that the hemispherical tweeter is different
than the cone tweeter in that it is driven
at ity peripliery so that there is a certain
amount of structural strength (like an
arch) making it unnecessary to use muteri-
als such as aluminum or phenolics. Instead
he used rubber-impregnated cotton dia-
phragm and achieved the same excellent
dispersion and transient properties of the
stiffer materials, without the character-
istic resonances of those materials. (A
patent is pending on the idea.)

Of course, to take advantage of the
excellent properties of this tweeter, and to
match it to the more efficient cone speak-
ers, a 5%-1b. magnet structure with an air-
gap flux density of 16,000 gauss was used.
It is interesting to note that the magnetic
circuit on this tweeter is more powerful
than the cirenit on many woofers—but of
course this speaker is much, much less
efficient.

Performance

In order to gauge the performance of
the XP-10, we decided to go through ex-
tensive listening tests in addition to the
usual mierophone pickuyp tests.

The Fisher
Speaker

XP-10 Consolette
System.
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WILL YOUR ULTIMATE

A JBL
LINEAR-EFFICIENCY

SYSTEM
?

.

To the concept of long linear cone
excursion James B, Lansing Sound, In¢., adds
JBL precision workmaunship, extremely
close tolerances, and the largest voice coils
made anywhere. When Lincar-Efficiency
transducers are mounted in a compact
enclosure, the full-range coverage they provide
is miraculous indeed. And when the same
principles are applied to a full size system,
“ultimate’ is a most apt description.

er/ Transducer,

In'a JBL Ener
Ioudspeakers and power source are
: ‘engineered 5 8 unit, perfectly
el to reproduce a preamplified

+3

JBL OLYMPUS

PRECISION LOUDSPEAKER BE

...OR A
JBL HIGH EFFICIENCY

SYSTEM
?

.

JBL makes the most efficient loudspeakers
in the world, the only transducers with
four-inch voice coils. JBL efficiency is the result of
advanced magnetic eircuitry, tight tolerances,
and the large amourt of conduector in the
gap provided by large voice coils made of
wire ribbon wound cn its narrow edge. This gives
them a dynamic range, transient response,
presence, and an evenness of

coverage without equal.

JBL C37

tis w_th:_m:tii;mu'. and dista
waches the vanishing

response of  Energizer; Transducer

has heen equalled.

JBL OFFERS YOU MORE WAYS TO MAKE YOUR SYSTEM YOUR VERY OWN

JBL recognizes the fact that the serious
participant in the art-science of high fidelity

is an enthusiastic individual. He wants his

very own system, one not quite like any other
he has known. To serve the need of each
individual, JBL offers two basic types of
loudspeakers in many models. They can be used
in large systems or small systems, built-in or

free-standing. TBL provides enclosures for every taste—

JAMES B. LANSING SOUND, INC.

AUDIO e MARCH, 1964

infinite baflle, bass reflex, folded horn

... acoustically excellent, at the same time
beautiful furniture. You will find that JBL
makes equipment you will find nowhere else
—acoustical lenses, a passive radiator, inte-
grated stereo. .. All have one thing in common: JBL
products are precision built for the talented Jistener
who is implacably determined to own the finest.
Write for a free copy of the JBL complete catalog.

LOS ANGELES, CALIFORNIA 90039
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First let us look at what the miero-
phone revealed as far as frequency re-
sponse and dispersion. The frequency-re-
sponse curve was essentially flat (within
2 db) from 50 e¢ps (our starting point) out
to 16,000 eps. At 30 ¢ps the curve was down
5 db and at 20,000 cps it was down 7 db.
The dispersion was constant, within 3 db,
over an angle of about 90 deg., which was
as far as we measured. We noted that the
high-frequency response was unusually
smooth, thus corroborating the designer’s
contention concerning the soft dome. In-
deed, our measurement of the midrange
also agreed with his statements: it was
well within the 114-db variation he claimed.
Beyond that, the unit we tested had a
remarkably smooth response curve over-
all.

The listening tests were the best of all
however. (They don’t always agree with
measurements, as you may well know.)
We must report that the XP-10 is truly
a step forward in smoothness, transient
response, and musical quality. It handled
percussion, piano, strings, brass, and what
have you, as cleanly and precisely as any
speaker system we know. We won't use
that hackneyed term “best,” because it is
a meaningless term when applied to speak-
ers, but we will say it pleased us immense-
ly. You try it. Cc-21

PML CONDENSER
MICROPHONE MODEL EC-61

The PML condenser microphone, Model
EC-61 is a cardioid pattern microphone
which measures 2 11/16-in. long and 11/16-
in. in diameter, and weighs 114 oz., truly
one of the smallest condenser mikes we
have come in contact with.

But don’t let the size fool you, the PML
EC-61 is a whale of a performmer. In fact,
at its price (about $110 plus $50 for the
a.c. power supply, or $30 for the battery
supply) it is a giant of a buy. We don’t
mean to mislead you, however, into think-
ing that this mierophone is as good as the
top professional condenser units, but it is
surprisingly close, and much less costly.
Its omnidirectional brother, Model EK-61
costs $10 less.

Omne of the surprising things about the
PML (in ease you didn’t know, that means
Pearl Microphone Laboratories, and their
home base is Sweden) is that the amplify-

Condenser
Model EC-61.

Fig. 6. PML Microphone,
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Fig. 7. FURN-a-KIT
Equipment Cabi-
net, 2600 Series,

ing device inside the miniature case is a
vacuum tube, not a transistor. Thel tube
type is XFY54 HIVAC, a type we hald not
heard of before.

The EC-61 provides a choice of ojitput
impedances: 50 okms, 200 ohms, €00 phms,
or high impedance. .\ matehing frans-
tormer with the appropriate number of
taps is built into the power supply (both
the a.c. and battery units) so that one need
merely change the connections on the sig-
nal eable. Tle high-impedance conncetion
bypasses the matehing transformer| and
feeds directly from the plate of the tube.
We used the high-impedance connection for
all tests.

The mierophone contains the Mylat-dia-
phragm ecoudenser head, the ampliJ:'ying
tube, and the wiring earrying in the supply
voltages and ecarrying out the signal. Of
course there are the usual plate load Tesis-
tors, dropping resistors, bias resistors| and
so forth. The shield of the mierophone
cable is grounded to the case of the nticro-
phone, but the signal-carrying ecireuit is
not grounded, even though it is unbalanced.
The cable is terminated with a 5-pin male
Tuehlel eonnector. It is 10-ft. long.

The Power Supplies

The a.c.-powered supply is an elaboérate
affair with a 100 mA fuse and an indicator
bulb on the primary side of the ppwer
transformer. On the secondary side it has
a solid-state bridge rectifier with an| un-
usually well-filtered ecireuit following if. It
even uses a transistor as a regulator o1l the
1.5-volt heater supply. B+ is 62 volts.

In addition to the 5-pin female Tuchel
which interconnects the supply and, the
microphone, there is a +4-pin female Tuchel
for connecting the signal to the recorder,
or wherever yvou choose. Just behind |this
connector, inside the supply, is the mateh-
ing transformer.

The battery supply is essentially a pbat-
tery box with the 5- and 4-pin ferpale
Tuchel connectors on one end, and with the
impedance matching transformer ingide.
There is one additional cireuit built ih, a
filter for the 67.5-volt battery. Apparently
even batteries ripple.

Performance

The output of the EC-61 is as follows:
50 ohms, — 64 db; 200 ohms, — 56 db; 600
ohms, —50 db; High-Z, -40 db; at a
pressure at 10 dynes/em. The resp&nse
is flat within 2 db from 30 eps to 5000 ¢ps,
then it went up 4 db at 10,000 eps, remain-
ing on a plateau out to 17,000 cps hnd
dropping down to —1 db at 20,000 cps and
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then dropping off sharply. The noise level
is 13 phons.

Obviously this microphone is worth con-
sidering by anyone who is interested in do-
ing quality recording. Certainly it is the
most inexpensive entrée into the condenser

mierophone category we know of. C-22
FURN-a-KIT EQUIPMENT
CABINET KIT, 2600 SERIES

Every now and again we get an urge to
do something different, at least different
than our usual diet of electronic kits,
mierophones, amplifiers, and so on. We felt,
also, that you would welcome a change too.
Anyhow, the windup was that we built a
furniture kit.

Before we even built the kit iu fact be-
fore we even got it, we ran into a serious
problem. It seems that FURN-a-KIT pro-
vides so many options with respect to inte-
rior dimensions, interior setup, doors, and
external decoration, that we almost gave
up before we started. We couldn’t make up
our mind!

Eventually we overcame our alarm, and
of course we were glad we did. Somehow,
after we had put on the last coat of finish,
and we stepped back in the time-honored
fashion to view our handiwork, we knew
that the result was worth it. It really ex-
cecded our expectations. Considering our
rank amateur standing (and ability) as a
cabinetmaker, the cabinet shown in Fig. 7
is an almost impossible feat. That cabinet
is as professional looking as any profes-
sional-looking cabinet.

The kit is delivered flat in a eardboard
box about 6'Y%-feet long (the 2600 series is
6-feet long) and it comes complete with
everything needed to put it together and
finish it. That ineludes giant wooden C-
clamps, shims, nails, serews, staiu, sand-
paper, oil finish, and so on. Also they have
developed a rather clever way of squaring
the cabinet (a very vital proeedure): One
merely uses a pair of sharp-pointed sticks
to measure the diagonals of one of the ree-
tangular openings, and then adjust so that
they are equal.

In spite of simple instruetions we had
great difficulty in hanging the center doors.
In fact we never succeeded in doing it just
right. Oh well, they're closed most of the
time.

The cabinet could be put together in one
sitting if it were not for the necessity to
allow glue to dry—12 hours drying time
for each major gluing. The finish is dark
walnut, although it can be lighter if the
stain is applied lightly or not at all (we
disecovered later). c-23
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st ™8y " Random-selected, irdividually drawn cardioid patterns, Type MKH 404

AGOUSTIC BARRIER

THE FIBST clﬂﬂlﬂlﬂ : MKH 404 show the excellent front-to-back rejection
g ‘ (actual size) ratio at all frequencies and the outstanding

GUNDENSEB MIGBUPHONE i b Professional uniformit'y of response at any z?ngle, as well
i Net $230_ as on axis. In fact, the directional charac-

W|TH TBANSISTOBIZED HF clncurlnv. 1 teristics are exact and independent of fre-

YT —— e =1 1 quency. The individually graph.ed frequency
:*nnn& lui R B o 3 Bl SOl i O SR B Bl B i i S § ) AR5 i ; response curve you receive with any MKH
“ (p2065— |7 = ‘ 404 will adhere very closely to the one
'-'t"'"“ % shown h.ere. Response below‘40 cps has
L T been t_allored to mee? practical require-

ey ! = ments in most applications.

Jlosmmrme = r =
. 3 - . TECHNICAL DATA

Random-selected, individually drawn curves, Type MKH 404 Acoustic system pressure-gradient responsive

Battery Adapter Directional characteristic  cardioid
Between the introduction of the MKH 104 Condenser Microphone MZA 6 Frequency range 40 to 20,000 cps
into this country and its establishment as a standard of compari- Professional N&{g%‘?cgmsgliggg oS 1-(ic3°fr"r‘{e/sfgégfd°iﬁagfto Y
son, very little time has passed. Where the requirement for the Net $18 gsinshiéi_vityhmrsgzlrl)red in referred to 10 microbars)
most exacting professional performance can be met with an omni- y ]m';ecda[:zec a SO0 TGRE] GnbalaneEd,
directional microphone, it is an unhesitating choice. Now with the | .. X ungrounded (accessory
development of the MKH 404, a comparable instrument is avail- | | ; o e
able when conditions dictate directional pickup. Thus, a signifi- | [ Weighted noise voltage 10 microvolts
cant milestone has been reached. s : | e
Cardioid condenser microphones are not new. But the MKH 404 |} Unweighted noise voitage 25 moicrovons (BEsatecal)
is the first transistorized cardioid condenser microphone to || 3;?,‘}[,23".:;.1" microbars 25305rf1c,0ba,5
employ integral RF circuitry successfully. This type of circuitry = Power-supply voltage 8 volts 1 volt
offers unique advantages in performance and convenience. It | Operating current approx. 5 ma
enables the exceptionally flat, peak-free response above and | &8 e mpenaiiieatange R R e
below the audio range; the minimal distortion; and the unusually fyg r Dimensions 3 in. diameter; 53 in. long
low noise level. It also renders the microphone impervious to E 56 Weight 3 0z,
temperature changes, humidity, shock, and stray magnetic and | § k. . For complete technical specifications, call or write to:
electric fields. It eliminates the power-supply problem. The |88 = o ’
slender, lightweight assembly shown here in full size includes .
the plug-on power pack, which holds the 6 mercury cells that | | : [ BRS !z 22 HEISER
energize the circuit. The performance of the MKH 404 attests E : 3 i i '
the success of the engineering effort. . % CORPORATION (N.Y.)
: 25 West 43rd Street, New York, N. Y. 10036

The cardioid patterns and frequency response curves shown . 1 (212) LOngacre 4-0433
here, taken in the laboratory from a random-selected MKH 404, l = Plant: Bissendorf/Hannover, West Germany
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ABOUT MUSIC

| i il et ar

Harold Lawrence

Lighting In Our Concert Halls

shows were held “on an empty stage

lit by the one overhead third-degree
light permitted by the electricians’
union, a 500-watt bulb which makes the
actor or dancer look like something in a
badly kept morgue.”

Most of our concert halls today bear
more than a passing resemblance to the
“glaring tomb” described above by
Agnes de Mille in her book “And Prom-
enade Home.” Pale tuxedoed musicians
perform against a white plaster back-
ground and beneath overhead strip lights
—a sight familiar to all of us. To the
few who believe a concert should be
seen as well as heard, it is a disturbing
sight.

“But concerts are for listening,” the
average music lover will say. “Give me
enough light to find the way to my seat,
read the program before the house lights
dim, get an unobstructed view of the
artist, and that’s all I need.” If his
memory were jogged, the same concert-
goer might recall the evenings he spent
in the front rows of an auditorium
when he was nearly blinded by the ex-
posed proscenium lights, or the song re-
cital he attended in which a spotlight
with a bluish nimbus flickered over the
squinting face of the soloist, or the

UNTIL 1957, rehearsals of Broadway

Fig. 1. Shadowy figures on the concert stage. (The Eastman Wind Ensemble at Car-

countless times the overhead lights pro-
duced shadowy figures who stared out
at the audience through black sockets
instead of eyes.

In fact, the more he thought abcut it,
the more he would have to realize that
the lighting of concerts was generally
downright poor. The trouble is, he
doesn’t think about it. And this indif-
ference, coupled with the lack of under-
standing on the part of architects and
hall managers of the practical and
esthetic functions of lighting, has re-
sulted in the prevailing low standards
of illumination systems in our concert
halls.

At first glance, lighting a concert
would seem an uncomplicated task. The
basie requirements are to provide gen-
eral illumination for the hall, bright
lights for the stage, and special fixtures
for the music stands. Beyond these pri-
mary considerations, however, the hall
manager must decide, among other
things, where to use direct or reflected
lights, target or ecross shots, horizontal
beam spreads or overhead reflectors,
back light, and, finally, how to regnlate
the luminous intensity of the hall and
the stage to conform to the needs of a
particular musieal event.

Obviously this is no job for an

negie Hall, Frederick Fennel, conducting.)

58

WWW akmefrieaniadiahistory com

amateur. As an art and a scientific
study, modern stage lighting is as old as
the incandescent bulb, and the theatrical
world has produced many distinguished
designers. One of the most experienced
is Abe Feder, who has been planning
the lighting of theatres, concert halls,
multi-purpose halls, and other public
buildings for the past thirty years.
Feder, who recently designed the light-
ing of the Place des Arts in Montreal,
is constantly being struek by the wide-
spread ignorance of even the most
fundamental prineiples of lighting. Even
in the latest constructions, lighting too
often is an architect’s afterthought. “In
the final stages of the design,” Feder
said, “the builders will do little more
than put a few holes in the ceiling and
call it a day.” A soft-spoken, articulate
man in his early fifties, Feder is keenly
aware of the special problems of light-
ing in concert halls. “Simply because
the concert is primarily an auditory
experience does not mean that the
lighting of it is an insignificant job. It
is terribly important to the enjoyment
of the music. What ever else it offers,
any event in which a performer appears
on stage has to be regarded as a visual
event; whether he is a speaker, a
musician, or a priest, he must be seen
comfortably by the audience. There must
also be a pleasing counterpoint of back-
ground and performance areas, and the
lights must never intrude.

“Take the question of darkening the
auditortum during a performance,”
Feder continued, “At one time, there
was no difference in luminous intensity
between the stage and the auditorium.
Today, the lighting for the audience
ranges from complete darkness to near-
brightness. But the right balance has to
be struck hetween the two areas. Let's
face it, when the audience is in a total
blackout, some people are going to fall
asleep. But if there’s too much light,
our attention, in visual terms, becomes
diffused and a certain ‘mystery’ is lost.”

In an ideal lighting system, the source
of illumination is as discrete as a Rolls-
Royce engine. Light is projected from
recessed, shielded fixtures and never
attacks the line of sight directly. Phil-
harmonic Hall in Lineoln Center, which
has its share of acoustical problems,
also suffers from conspicuous multiple-
light sources. Speaking of the hall's
overhead fixtures, Feder said, “You can
count ’em like soldiers, all those lamps
pitching beams of light on the heads
of the audience.” Originally developed
for General Electric by Feder, the re-
flector bulbs in Philharmonic Hall (Par
#64 and #066) are used “raw” (without
shielding) and produce a glaring effect.
The situation has worsened during Phase
2 of the hall’s tuning. In lowering the
acoustical clouds over the stage area,
the audience in the front part of the
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auditorium now find themselves look-
ing directly into these target lights. Up
in the terraces where the bulbs are hid-
den from view, the audicnee looks over
the bulky mechanisms supporting the
fixtures; the view resembles the be-
hind-the-scenes of a giant television
studio.

Turning to the stage, Feder played his
searching light over the orchestral, part-
reading musician. “The light fixture
used on the musie stands in most con-
cert halls is primitive and inefficient.
Not only that, it's distracting to the
andience to see a score of tiny lights in
the string seetion of an orchestra. To
avoid this ‘“firefly’ effeet, the lights shouid
target down on the music stands from
invisible sources overhead.”

The target at a recent song recital in
New York should have been the singer.
Instead, the overhead heam engulfed
the accompanist in a blazing circle of
light, while the singer, outside the pe-
rimeter, was a mere silhouette against
the shining ebony of the piano. It was
a curious evening. One couldn't help
being distracted by the expressive face
of the pianist: his look of apprehension
as the page tuwrner fumbled his turn,
his miming of a countermelody with
knitted brow, and the darkening of his
eyes as he approached a dramatic pianis-
slmo passage.

Too much light plagued a trio play-
ing in Carnegie Hall's Recital 1all this
winter. No sooner had the pianist, cellist
and violinist taken their seats on the
stage than the electrician located in the
mezzanine switched on a blinding spot-
light. The chief vietim was the cellist,
who eustomarily turns slightly towards
the audience. Frowning, he lowered his
face while tuning his instrument. In the
glaring light, several things were plain
to see: the eellist was annoyed, the vio-
linist needed a closer shave, and one
could elearly spot the pianist's under-
garments through her dress. During the
intermission the cellist killed the spot-
light and, for the rest of the program,
the trio played in the atmospheric half-
light provided by the rcar fixtures.

In the design of new concert halls and
in the rennovation of the old, acousties
should certainly occupy first place. But,
as Feder would put it, “Let's not just
poke some holes in the ceiling and eall
it a lighting system.” It is high time that
the lighting of our music rooms be
placed in the hands of competent imag-
inative lighting designers. =
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NO MORE

CARTRIDGE
OMPROMISES . ..

NOW YOU CAN USE ORTOFON'S
“TOP-RATED” CARTRIDGE EVEN
WITH “AUTOMATIC TURNTABLES”

There was a time when we did not
recommend the use of an Ortofon
SPU/T Stereo Cartridge in an‘“Au-
tomatic Turntable”. It was consi-
dered too fine, too delicate and too
sensitive for any but the finest man-
ual turntables . . . then, two things
happened —

First, leading rating services pub-
lished reports calling the Ortofon
the best pickup they ever tested.
They said it had the widest, smooth-
est frequency response, with un-
usually fine detail in the highs, clean,
clear sound, and best protection
against record wear due to the low-
est stylus tip mass available today.
It has been tnternationally acclaimed
the finest stereo cartridge.

Following the last of these reports,
we consulted three leading manu-
facturers of “Automatic Turntables”
and were advised that the tracking
force of 2 grams, recommended for
the Ortofon SPU/T is compatible
for use with their equipment. This
means you need never again sacri-
fice playback quality with a ‘so-called’
“changer cartridge” when you own
an ‘“Automatic Turntable” with a
counter-weighted arm. Only Ortofon
gives you this complete versatility ...
the same cartridge . . . the same sty-
lus . . . for professional use or with
an “automatic”. Why settle for less?

The Ortofon SPU/T costs $50. (If
the diamond stylus ever wears out,
send the cartridge back to us. We
will replace it for only $15.) Does it
pay to spend $50 for your pickup?
Think of it this way. The pickup
you use, not only affects profoundly

the sound you hear, but also the life
of your records.

Why subject your ear and your rec-
ord collection to compromises? Pro-
tect your equipment and your
investment with the pickup unques-
tionably judged ‘‘the best on the
market”. You’ll be upgrading your
entire system and you’ll get more of
what you bought hi-fi for. Isn’t that
worth a little extra, too?

SPECIFICATIONS

Frequency Response..... 20 to 30,000 cps. plus or
minus 2 db to 22,000
“Sepra Spectrum” Channel Separation

{over entire audible range) .. ... 20 to 25 db
Impedance {load) ... 50,000 chms
Output per channel (at 1 KC/cm) . 7 Millivolts
Compliance ... 10 x 106 ¢m/Dyne

Equivalent Mass (at stylus point) ... 1 milligram
Directional Force
(at stylus point) .. .10 milligrams/micron
Stylus Pressure ... ... . 2 grams recommended
Terminals ... 4 pin
Nominal Transformer
Qutput Impedance ... ..

Ortofon Model SPU/T ... ... $50.00
Ortofon Model SPU/GT
(mounted in shell) fits only
Ortofon and SME tone
arms
Ortofon Elliptical Stylus
Model—SPE/T
Ortofon Elliptical Stylus
Model SPE/GT (mounted
in shell) Fits only Ortofon
and SME tone arms

DON'T BE SWITCHED! If your dealer
doesn’t qualify for an Ortofon Fran-
chise, go to a dealer who does.
HEARING IS BELIEVING!

Write for catalog

. Elpa Marketing Industries, Inc.
<. Dept. A3 — Ortofon Division
New Hyde Park, N. Y.
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That 4th Speed Again . . .
“Extra Hours.” Programmed Back-
ground Music (16 2/3 rpm).
XLP Record Corp. (stereo)
(415 Broad St., Lake Geneva, Wis.)

lere’s the “world’s first” programmed
background music dise, 41 stereo selec-
tious and more than two hours’ worth
on a 12-inch LI. Coupla minutes was
enough for my high-strung musical ear,
but the technical problems remain inter-
esting.

The sudden appeavance of the Fourth
Speed a few years back mystified many
a home hi fi addict for there never has
been much of anything to play on it.
Talking books, poetry, non-commercial
ventures, were the original idea. Vox
once did put out a few mono LPS
crammed with huge lengths of 163%
music—big bargains if you didn’t mind
the quality. For the rest, I've always fig-
ured it was one-upmanship among
changer makers that accounted for the
continued 16 speed on home equipment,
rather than any demand from listeners.

Well, this dise does prove that recent
advances make it possible to cut a re-
spectable 1634 stereo groove within the
well known generalities of ‘20-20,000",
as here claimed. It also proves that the
problem isn’t in making the discs but in
playing them. (This is a Cook Microfn-
sion pressing, by the way. and no doubt
wias cut at ye Correct Angle and all the
rest.) Yes, as I expected, the outer
grooves produced pleasant musical
sound, unmuffled and not too scratchy.
But via a 1964 standard changer with
07 mil stylus and two or three grams
pressure, the inner grooves sounded like
mud, and that was that.

If you try an .05 stylus in a long arm.
or maybe an oval (.03-.07) stylus in a
shorter arm. you can probably release
the full potential of these grooves right
up to the center-—and get that last hour
or so of hi fi. The slow speed does have
commercial possibilities in the back-
ground field, with the right playback
equipment. But for the home user—no.
Not until we are much further converted
to the automated. totally un-manual dise
and the super-miniaturized arm-and-car-
tridge. We probably never will be, unless
with a whole new over-all systen. new
speed, shape, material and all. That now
seems a distant prospect.

BIG MUSIC

Beethoven: Piano Sonatas in A, Op. 101;
D, Op. 31, No. 2. Wilhelm Backhaus.
London C 6365 stereo

No need to note more than another appear-
ance if one of the grand old men of the piano
in the usual big. brilliantly massive London
recorded piano sound. For anyone who tuckers
up to Beethoven, it's enough said, except
maybe to add that this recent Backbaus seems
to me better disciplined, more meticulous and
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Backhaus
weighty drama, than his many earlier record-
ings., He’s aging well.

architectural bencath the typical

Beethoven: String Quartet in B Flat, Op.
130. Budapest Quartet.
Columbia MS 6384 stereo

—And the same here—this continues the
great re-recording of the late DBeethoven
quartets by the players who do them best of
all, for this generatiou. I might note that in
this long-drawn-out work the minor jeak-
nesses of age, particnlarly in the first violin,
seem somehow to be minimized, where in other
recent DBudapest recordings they have been
occasionally well above threshold. A well-
rested quartet at the recording session? lGood
weather instead of bad? No four-in-the morn-
ing workouts? Could be.

Rubinstein. Mozart: Concerto No. 20 in D
minor. Haydn: Andante and Variations
in F Minor. Orch. conducted by Ailfred
Wallenstein.

RCA Victor LSC 2635 stereo

Ilere’s another grand old man who has{been
aging very well. Rubinstein was once the
prince of professional pounders, a big. flashy
pianist who could play anyihing and did, lwith
a certain “Look, Ma, no hands” attitude that
merely stated the truth: he played the bhig
stuff every day and he could play it in his
sleep. Probably did.

Then, as age crept up, he began retuining
to the simpler and more profound things in
music. His Brahms—the un-flashy |late
Brahms—was lovely. Beethoven, the arch-
architeet, attracted him anew and success-
fully. Now be plays the famous 1D Minor
Mozart piano concerto for the first time ever
iu public—after so many vears! As he |says
himself, an old musician is inescapably drawn
to Mozart, the ultimate.

Well, Rubinstein’s several much earlier
recordings of the A Major Mozart congerto
were to me about as ugly as anything I Knew
—hard, show-off, unsubtle. patronizingly | cas-
ual. Then, Mozart was child's play. So many
pianists have mmade that dreadful mistake!
Now, the big change. Indeed, I have heard
better, more subtle Mozart than this recent
recording shows : nevertheless, Rubinstein has
gone fully 90% of the way from blatantly bad
Mozart to very good Mozart. Only a |few
traces, in the loudest passages, remind us of
the once hard-pounded ugliness—the redt is
smooth as velvet, well phrased and, above all,
thoughtfully, humbly played. Really séme-
thing

The long Haydn double-variations are|im-
peccably playved, too, but with a somewhat
more old fashioned miniaturist approach. The
music is bigger, more RRomantie, more serious
than Rubinstein knows, even if it is “easy,”
and smallish in sound on the modern grand
piano.

Rubinstein - Heifetz - Feuerman TRIOS.
(Beethoven Op. 97: Brahms Op. 8; Schu-
bert Op. 99.)

RCA Victor LM 7025 mono

Well, well, the Million Dollar Trio ¢nce
again! Not so named, natch, by RCA Victor,
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but well known under that title in musical
circles. Here’s RCA’s best skip-wave tech-
nique—this is the third appearance of these
recordings, If I'm right, including their orig-
inal release in the days of the 78 rpm album.

I can’t deny to RCA the praise due for
such a reissue, even if I wish the company
would do a bit more of an enterprising na-
ture with today’s recording. If you bave a
Past like this, you have every right and, in-
deed, every duty, to live in it, for profits.
The recordings were stimulating in their day,
not far from a quarter century ago, they were
well worth reissuing when LP came in; and
now they are still worth reissuing with im-
proved quality, even wirhout stereo enhance-
ment. The three artists were humdinger solo
showmen of their time and they still sound
it. The music bristles with aliveness, scintil-
lates with technique, soars with musical
showmanship.

The only real prohlem with these perform:
ances was one that was built-in. Three great
solo players tend, even in ensemble, to sound
like three solo players. Not seriously—they
were all mueh too good to kill the music off,
along with each other. But the musical ten-
sion generated by the three of them is never
altogether that of true ensemble music. It is
always, and disquietingly so, that the ten-
sion which Publicity so loves, the impact of
several great personalities upon each other,
all on-stage simultaneously.

It's not really overt, nor destructive of
musical values, this extra-tension via celeb-
rityv-appeal. But the really musical listener
will find that other more modestly endowed
recordings produce better ensemble, and bet-
ter Schubert, Beethoven, Brahms by a few
hairs'-width.

Brahms: Piano Quartet in F Minor, Op.
34. Leon Fleisher; Juilliard String Quartet.
Epic BC 1265 stereo

A splendid rendition of this rather passion-
ate early work by Brahms, one of the staples
of the Romantic literature and once ultra-
familiar to music audiences—though no
longer. It isn’t easy to play with conviction.
fullness and yet with adequate solidity, for it
tends to wax over-emotional if allowed its
head.

This is a good team for the musie. The
Juilliard players on their own tend to be
cool and precise ; hig Leon Fleisher, an impec-
cable pianist, is also a powerful musical
personalitv—he adds head and shoulders to
the Juilliard body.

Interesting recording technique; for once,
at last, the sound is really ‘‘chamber,” i.e.
rather dry and fairly intimate. That is as it
should be. Too many small-force works of
this sort are drowned in huge and inappropri-
ate liveness merely because that’s the style
of today.

Brahms: Sonatas for Violin and Piano

(No. 1 in G, “Rain Sonata’; No. 3 in D

Minor.) Isaac Stern, Alexander Zakin.
Columbia MS 6522 stereo

Wonderful! It’s about time this once-fa-
miliar recording team started production
again. Don’t know what happened. but I don’t
seem to remember anything from them since
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the early days of mono LI'. One of the best
teams of the century.

The lsane Stern violin sound fu this re-
cording is the biggest darned violin tone

you'll ever hear on records, bar nenc. Iinor-
mous ! A combination, I suppose, of a natur-
ally hig tone (from a fine fiddle) and a per-
fectly miked liveness, the mike at just that
eritical point where the reverberation somehow
seems to triple the apparent loudness of the
instrument. Too close, too far, and the effect
is lost, The piano is a shade too much in the
backgroumd by comparison—but only a shade.
It's plenty audible,

Stern’s playing is perfect for Drahms—
broad, riclh, full, y¥et absolutely accurate with
never a trace of over-sticky sentiment, never
a weakness of intonation or phrasing. Zakin's
piano ix a e¢lose match., Seldom has Drabms
sounded w0 wonderfully rich and eloquent,
never so un-dated, even though I have heard
performances ol greater subtlety, if perhaps
of lexser sweep and power,

Rachmaninoff: Piano Concerti Nos. 1, 4.
Philippe Phila. Orch. Or-
mandy.

Entremont;

Columbia MS 6517 stereo

This is a good deal more interesting than
it might scem at tirst glanee, First, the two
concerti, the INirst and Fourth, are the ones
that we don't usnally hear—the intervening
two are the standard fare. That hetokens a
more enterprising point of view on Columbii's
part, and a livelier record, inevitably., War
horses usually sound like war horses, which
these aren't.

Second, there's Philippe Intremont, one of
the finest, moxt casually excellent  young
pianists anywhere, a1 man with all the T'rench
graces of aceuraey, zood training, good taste,
plus a fiery eloguence when he wants to put
it on that lifts him well up on the virtuoso
pedextal. And to hack him up, the indefatigibie
Ormandy. Ormandy is the perfect ladies’-man
conductor, who can make any old piece sound
brilliantty if without real convietion. Hix
talents, though, are just pevfect for a suave,
helpful, aceurate accompaniment, with a real

personality to dJdo the honors in the fore-
ground ! Tle's good here, for that reason.
The Fourth Coneerto, fvom 1927, wax re-

vised by Rachmaninoff ax lale as 1941 and so
rates ag from his very last period. The Mirst,
originally composed 'way back in 1891, wax
rewritten in 1917 during the Russian Revolu-
tion,

Bach: Suites Nos. 1 and 2. Orch. of the
Sarre, Ristenpart.
Counterpoint/Esoteric 5603 stereo

Thongh thisx comes from the Sarre amnd wias
originally  released  under French  auspices
(CTuh du Disqued, the performance is in the
German tradition—of today, that is. An odd
combination of precize authentieity in some
respects, such as accurate and correet orna-
ments in many of the melodies and a proper
instrumentation, and i good deal of old faxsh-
ioned holdover Bach-style, notably in the slow
introductory movements, which move with
that pompous grandeur of rhythm,  played
literally ax written, which is now generally
known te be i misconception of performaunce
practice in Bacl’s day, (The muxie should be
faxter, the dotted ficures taken shorter.)

Still—one of the best recordings so far of
the firsi two suitex, and 1 parvticularly liked
the flute solo in the second, which for once
<ounds musical amd natural! Mostly, Dach’s
rather breathless flute part, with practically
no pauses to replenish the Iungs, is pushed by
conduetors and  virtuose flutists  until you
think the flute is coing 1o pop a gut : here, the
soloist plays at veally reaxounble tempi. the
conductor gives him a chauece to hreathe nat-
urally at the ends of phrases, and the vesult
sonnds human, not like an overworked steam
whixtle, Anonymous flufist, at that.

Iiverest (alias Counterpoint/Esoteric) is
still putting its feet in its mouth. The notex
on the baek of thix one are about the wrong
suites, Nos, 2 and 3—the annotator blandly re-
marks that these are the ‘“only two in the
permanent repertory.” Well, half of this re-
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cord ix given over to Noo 1 even if the an-
notator doesn't think it's in the repertory !
And I note some ien currently available re-
cordings of all jour of the suites, not includ-
ing this set. What repertory, please, Mr,
Annotator?

Bruckner: Symphony No. 7.

Wagner: Siegfried Idyll; Prelude to “Lo-
hengrin.”” Columbia Symphony, Bruno
Walter. Columbia M25 690 (2) stereo

If you're ever going to like the monumental
musie of Liruckuer, you'll like it here. Nobody
can pull the vaxt mass together as did Bruuo
Walter, no one else could so bheautifnlily cal-
culate the tenxions and lack of tenxion, the
Lheart-throbs, the almost-pathos-but-not-quite,
the near-repetitious near-rhetorie, so precisely
for optimum uscfulness, 1 came pretty close
to enjoy Biruckner this time!

Yot nobody. I fear, will ever get me to
worship him the way his devoted followers
worship him. I like simple sonls—TDiruckner

was a simple soul. But what of simple souls
who aspire towards writing the higzest big
pieces ever conceived of? Now it DBruckner
had written really modest musie .. . but this
isn't. It may be sincere, filled with humble
religinus feeling and all the rest, but nobody
can tell me it is modext ! IBven the humiblest
veligious feeling sonetimes manages to become
overblown,

(Woell, now I've damned myself forever, I
suppose. It you feel like judging for yoursclf,
try the three long sides of this sympheny and
test your own reactions,}

Haydn: Symphony No. 88 (“Military”).
Columbia Symphony, Bruno Walter.
Columbia MS 6486 stereo

Another in the big posthumons Jruno Wal-
ter multiple release, this middle-late TIaydn
Nymphony is played heantifully but in &
mildly old-faxhioned style, ax was entirely
natural for a conduetor of Druno Walter's
vintage. That ix, for those aceustomed to the
new “anthentic tyle of ITaydn performance,
the orchestra will sound rather too big here,
the winds overhborne by masses of strings, and
the general tone will suggest at least a fuint
reminiscence of the “Iapa Faydn” approach,
that antiquarian detachment which a genera-
tion ago was universal wherever llaydn was
played. After all. these performances seemed
to say to us, Haydn was a pre-Romantie with
a white wig and a pig-tail; we can’t take him
for real.

Pruno Walfer wag far too much of a mnsi-
cinn to patrenize llaydn in thix fashion, Only
the rather large “symphony orchesira’ sound
of 1his music puts him clearly hack in his
owl generation,

Cliburn/Reiner. Beethoven: Concerto No.

4. Chicago Symphony.
RCA Victor LSC 2680 stereo

RCA Vietor claims such ineffable greatuess
for so many of its performances that a scll-
respecting  eritic is practically foreed into
being eritical! No—1 wouldu't say this is the

greatext Fourth Concerto on records and I
wonder about all  this vaunted “mystical

quality compounded of intellect, emotion and
spirit . . 7 noted hy Itichard Mohr, who de-
voles most of his annaration on the jacket to
this “great eollaboration.” Doesn't leave ux
follows a poxitive words to sty on our owi,

But if you'll put aside all the above, T be
happy to state that thix is an excellent col-
laboration, in which the earnest young pianist,
x0 pestered by too much publicity, has really
worked hard on a modest but heautifully
thought-through and consistent interpretation,
devoid of flashiness and sensationalism. And
for his part, old Iritz Reiner, who could be
an obstinate musieal mule or a conductorial
pile driver when the mood suited him, dees in
fact turn in an orchestral performance as
wentle as lambswool and just as cuddly.
Clearly the two did get along well and the
results were happy. If only RCA in its turn
could put the whole thing equally modestly!
A very nice record.

(Continued on page 74)
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A SPECIAL, IMPORTANT
ANNOUNCEMENT FROM

VAFINDIO FIDELITY

A
Audio Fidelity Records always has and still main-

tains the highest standard in stereophonic sound
and high fidelity. This is absolute fact.

The discriminating sound connoisseur has by now
graduated from ping-pong percussion and other
gimmickry and if you are ncw interested in clear,
undistorted high fidelity and stereophonic repro-
duction that does not flirt with high level record-
ing “break-up,” we at Audio Fidelity have this
important announcement to make.

Two years ago who would have thought that there
would have been new frontiers in sound reproduc-
tion when everyone was focused on the latest
“‘advance’’ (sic) namely ping-pong stereo and high
fevel recording.

Believe it or not, there is today a clearer, sweeter
sound on Audio Fidelity simply because of careful,
consistent application of effort in quality control
of our record pressings. We have heen successful
in reducing inherent surface noise level during
the last two years and have been able to cut
master records with two to four decibels lower
level and at the same time, maintaining the sig-
nal-to-noise ratio, and thereby avoiding the high
level “break-up.” We challenge you to ask the
man who owns any of the following superb record-
ings which. incidentally, represent the highest
and finest standard in the industry today.

e Foreign Film Festival, Jo Basile,
Accordion & Orch. —
AFLP 2124/AFSD 6124

e Jo Basile's Paris! Featuring
Massed String Orchestra—
AFLP 1955/AFSD 5955

e ElHombre Mexicano, Mariachi
Nacional, Arcadio Elias—
AFLP 2116/AFSD 6116

e Magnificent Mandolins, Dick Dia &
his Mandolin Orch.—
AFLP 1963/AFSD 5963

e Organ Jazz Samba Percussion,
André Penazzi—
DFM 3020/DFS 7020

e Sounds From Rikers Island,
Elmo Hope Ensemble—
AFLP 2119 AFSD 6119

e Patachou at Carnegie Hall—
AFLP 2109 AFSD 6109

o Now Hear This! Bill Barron,
Ted Curson & Orch.—
AFLP 2123 AFSD 6123

e Sound Effects Daytona Speedway
—Sports Cars—
DFM 3031/DFS 7031

Furthermore, as old masters were expended, new
pressings available for the past two years have
this wonderful surface quality.

Just give a listen to the most immaculate sound
in the industry today.

By the way. you will lie the artists, the music
and the sounds too.
Sidney Frey, Pres.

Please write for FREE complete record catalog.

$4.98—MONO or STEREO
AVAILABLE AT LOCAL RECORD SHOPS OR WRITE TO:

AUDIO FIDELITY RECORDS

770 Eleventh Avenue, New York 19, N.Y,.
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JALL and all that

Bertram Stanlei_gh

Elmo Hope: Sounds from Riker’s Island
Audio Fidelity Stereo AFSD 6119

Riker's Island, located in New York's East
River, is the site of a penal institution for
drug addicts. Because our laws are designed
to pumnish the narcotic user rather than to
cure him of his habit, relatively few persons
who suecumb to drugs are able to break them-
selves of their addiction and return to use-
ful places in our society. The present album
is a welcome reminder that there are those
who do manage to do so. All of its performers
are jazzmen who were at one time inmates
of Riker's Island or similar institutions, and
this dise is a splendid demonstration that it
is possible for a musician to emerge from
such an experience with his technique and
creative abilities undiminished.

4

A number of talents are exposed on this
disc¢, chief among them those of Elmo Hope,
pianist and the composer of six of the record’s
nine tunes, who reveals himself as a warmly
elegant stylist with abumndant dexterity! and
an inexhaustable fund of invention. Philly
Joe Jones, drums, Lawrence Jackson, trumpet,
John Gilmore, tenor, Freddie Douglas, |alto,
and Ronald Boykins, bass, comprise| the
balance of this experienced, well mafched
group. Each contributes valuable solo| per-
formances, most notable are those of Jones
who also provides an exceptionally tasteful
accompaniment on Hope’s solo composition,
Kevin. Two vocals are included: Earl (ote-
man on Ellington’s It Shouldn’t Happen to a
Dream and Marcelle Daniels on Dizzy Gilles-
pie’s Groovin’ High. Aside from a tendency
for some of the percussion to divide Into two

segments, one coming from the far left, the
other from the far right, the sound is up to
the usual Audio Fidelity standard which is
about as good as can be expected at the
present state of the recording art.

Jacques Loussier Trio: Play Bach lJazz,
Vols. 2 & 3
London Stereo PS 288 & 289

On the heels of the great French recording
of the Swingle Singers scat singing their
way through the works of JSB, we have two
more examples of French Bach in modern
dress. (¥rom the labelling, it is presumed
that a Volume 1 was previously issued; how-
ever, it was not included for review.) These
are instrumental recordings for piano, bass
and drums, and while they occasionally stray
from the text of the original scores, their
fidelity to the spirit of the composer is re-
markable, and the meaning of the music is
projected with eloguence that is often missing
from recitals of this musiec by classical per-
formers. This is swing, rather than jazz,
since there is not enough departure from the
original music into free improvisation to qual-
ify as jazz. However, the orpamentation
employed is jazz-like and the performances
are in the style of the best jazz trios. Jacques
Loussier, pianist, is responsible for the ar-
rangements, and he displays an impeccable
kevboard technique im their execution. Pierre
Michelot, the great French bassist. provides
a splendidly matched counterpoint, fully
integrated with Loussier’s approach. Only

Folk Guitarron

Recently Vince Martin and Fred
Neal got together for their first Elek-
tra dise at Mastertone Recording
Studios, just off Times Square in New
York. When this reviewer arrived at
the session, things were already in
full swing. Paul Rothchild, Elektra’s
A & R Director, was in charge of the
session, and Masterton’s Gene Sayet
was hard at work at the recording
console. In addition to Martin and
Neal, both of whom played guitar and
sang, two accompanying instruments
were used, mouth organ, played by
John Sebastian, and guitarron, played
by Felix Pappalardi.

U-47 microphones were used for
the two voices, and 77b’s were used
for the instruments, a total of six
microphones for four performers,
since separate mikes were employed
for voice and guitar. Everything was
fed through the recording console and
an EMT echo chamber into two Am-
pex 300’s, one two-channel stereo, the
other three-channel stereo. Elektra's
President, Jac Ilolzman, explained
that they normally use the two-chan-
nel tape as a master for both the
stereo and mono discs. The three-chan-
nel tape is retained as a safety copy
for use in the event that rebalancing
is necessary. During recording a mix
from the two-channel tape was used
to monitor sound, and after each good
take, a playback in stereo was
checked.

In the field of folk musie recording,
no other company has such a long
history of turning out records of con-
sistent technical excellence as Elektra,
and it soon became evident to me that
one of the reasons for this high qual-
ity was careful attention to detail.
An example of that detail is the re-
markable balance between instruments
and voices and the subtle relationship
that has been achieved in the instru-
mental work between the two guitars

and the guitarron. (see Fig. 1). The
employment of this rarely-used instrii-
ment makes possible a close knit, cp-
hesive quality of plucked sound wiih
a solid bass, a result not possibge
when the bass is supplied by a double
bass. The double bass contributes lo;
notes, but it is a slower, less respon-
sive instrument whose overtones bear
little resemblance to those of the
guitar. In the hands of Felix Pap-
palardi, the guitarron sounds as rapid
and flexible as a guitar. Its voice is
lower, but it manages to articulate
fast passages with none of the gutty
overhang that invariably mars rapidl;g
plucked passages on the bass, ani
this greater flexibility makes possikle
lively melodic interplay. A beautiful
example of such interplay can be
heard in an extended instrumentsl
break during Baby, Do You Hear.
To the best of my knowledge, the
present recording is the first disc of
American folk music to employ the
guitarron in its accompaniment. Herd-
tofore its use has been limited ¢
Mexican mariacht orchestras. But if
can be anticipated that it will short]dv
find its way into a wide variety of
folk and jazz performances now thaF

f /4
Felix Pappalardi playing on the
guitarron.

Fig. 1.

its merits have been so ably demon-
strated.

Important as the accompaniment is
to a folk recording, it must not inter-
fere with the voeal portion of the
record. The usual technique for avoid-
ing such interference is to record the
guitars off mike, but even then, with
some of the small-voiced folk singers
who employ loud, thumping guitar
styles, the accompaniment often over-
powers the voices. In this session, the
use of separate mikes for voice and
instrument resulted in a very happy
balance that achieves crisp, bright
presence from the accompaniment, to-
gether with sharply focused sound
from the singers. And such clear
sound is particularly valuable on the
present set, since most of the songs
are new and unfamiliar. No straining
is necessary to catch all of the words,
and mueh of the credit for this must
go to the recording, since Martin and
Neal do not employ that type of
overly careful enunciation that makes
each word stand out distinetly but
robs the song of much of its meaning.

When I listened to a playback of
the edited tape at Elektra’s offices
some weeks after the sessions, I was
mmpressed by the strong mood of the
musie as it was projected by these
two fine artists. Their deeply felt per-
formances completely overshadowed
all of the technical excellence of the
sound. Particularly good was Morning
Dew, a song about atomie fallout, and
two solos by Vinee Martin, Toy Bal-
loon and I'm a Drifter. The first of
these songs is a child’s song, sung in
a tender, wistful manner, the latter
is given the lusty, vigorous approach
it demands. By the time this article
is in print, the finished record will
be available, and T look forward to
hearing it. Its title, “Tear Down the
Walls,” derives from another of the
gems in this collection, a tune with
a swinging rhythm and a fine mouth
organ obbligato.
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the drummer, Christian Garres, is occasion-
ally too assertive. IHis employment of cymbals
is a trifle energetie, especially in Jesu, Joy of
Man’s Desiring.

Volume 2 devotes one side to the Partifa
No. 1 in B Flut for keyboard, and the ilip
side contains a half dozen short Dbieces,
among them the Air from the Third Orches-
tral Suite and the previously mentioned Jesu,
Joy of Maw’s Desiring. Volume 3 includes
the Italian Concerto, tive of the Two I'art
Inventiona and the Fantasy in C Minor, 8,
906, While there is little novel about swing
versions of classical musie, performances as
sensitive as these are most uncommon, and
these dises are recommended for their value
as musical experiences, rather thun as mere
curiosities.

Mike Settle: Pastures of Plenty
Folk Sing Stereo 31002

A fresh young voice with an agreeable
Southiwestern aceent and an engagingly direct
style are to the credit of Mike Settle. To his
detriment must be noted a degree of detach-
ment and indifference to the moods of the
songs he sings, The outward manner is always
correct, but throughout his recital one senses
that conscious effect, rather than personal
inveolvement, is at the focal point of his art.
This is unfortunate because the musical tal-
ents of this young man are considerable. He
is the master of a fine rhythmic style that
makes it possible for him to spin out a long
legiatto line without allowing it to drag or
lose its contour, and he can alter the colora-
tion of his voice to suit the special require-
ments of each of his songs. The deliberate
quality in his singing is most apparent in
humorous numbers, suech as (et up and Go
and Masochiatic Baby. Ile is heard at his
best on this record in In the Ilills of Shiluh.

Ace Cannon: The Moanin’ Sax of Ace
Cannon
Hi Records Stereo SHL 32014

Altoist Ace Cannon is a robust musician
with a healthy respect for i{he melodies he
plays and a willingness to adapt his perform-
ing style to that of each piece as he encoun-
ters it, rather than force the music into the
mold of his own personality. The result is
some bright, highly successful, vigorously
striding solo playing., Ilowever, Cannon has
not been given instrumental backing suited
to accent the rhythmic sophistication of his
performances. Instead of the healthy com-
petition of equals that his bold playing de-
mands he has been coupled with a subdued,
saccharine background consisting of an anon-
ymous clectronie organ and various chord
pluckers all of whom have heen artificially
suppresed in an effort to keep Cannon in the
spotlight.

The Womenfolk—The Villagers: We Give
a Hoot
RCA Victor Dynagroove Mono LPM 2821

Recorded live at the Ice Ionse in l'asa-
dena, California, this dise features all of
those painful extras that one has become
inured to on recordings made iu the presence
of live audiences : spoken introductions, jokes,
applause at the end of selections and some-
times during numbers, and miscelianeous
audience noises that force performers to xing
at higher levels than their voices are capable
of coping with, In the weords of the liner
notes, “ilere ig a hootenanny in the shoutin-
est, singin-est, foot stompin-est sense of the
word by two fantastically talented groups
you're golng to hiear more of.” If this disc is
in any sense a token of what we are likely
to hear from these two groups in the future,
these words take on the aspect of a threat
rather than a propheecy. Two such untalented
agglomerations have rarely managed to worm
their way onto microgroove, and the poor
balance achieved in recording between voices,
instruments and audience sounds does much
to obscure any of the finer details that may
possibly have been present in the live per-
formances. £
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A ceramic
cartridge in a
system like

this?

= B 217 Absolutely!

We're talking about the new Sonotone Velocitone Mark IV. Use the high
compliance Mark IV in the finest tonearm, on the finest turntable, play-
ing through the finest amplifiers and speakers. It has everything the finest
magnetic cartridges have, including a compliance of 15 x 106 cm/dynes
in all directions. Capable of tracking at the low forces required by modern,
professional turntables, it is equally well suited for use in record changers.

What's more, it offers a number of innerent advantages not possible with
magnetic cartridges. There's a stylus that’s virtually indestructible—the
exclusive SONO-FLEX™, There's complete—but complete—freedom from
magnetically-induced hum.

That's why we say: There's one ceramic cartridge that’s worthy of the
finest equipment—the Velocitone Mark IV. You don’t have to make any
change in your equipment to install it, either. The Mark IV comes
complete with factory-matched equalizers that you can plug right into
any magnetic input.

Mark IV with dual diamond styli, $24.25%; with diamond/<apphire,
$20.25*, Hear the new Velocitone Mark IV at your hi-fi dealer. ssussesreouist

Sonotone Corporation, Electromic Applications Division, Eimsford, New York
Cartridges * Speakers * Microphones * Headphones » Hearing Aids + Batteries
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HERMAN BURSTEIN*

(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your guestion.)

Following is a reader comment on the
“mismateh” question in the February 1964
installment of the Tape Guide. (“When I
play my tape recorder from the tape head
output into the tape head input of my re-
ceiver, I have to turn the volume all the
way up, and hum oceurs.”)

Robert MeNeill, Music Department, New
York University, 24 Waverly Place, New
York City, writes:

“The problem with veclume is most likely
the difference in output between the tape
head and the phono eartridge. We are
running a stereo playback head into a pre-
amplifier and find the approximately 2-mv
output of the head far less than the 10-mv
or so from most phono cartridges when
playing the usual run of records. The hum
is probably due to poor grounding of the
tape transport frame. We are still sweat-
ing this one out, trying first one grounding
arrangement and then another, in an effort
to get a reasonable noise ratio. Judieiously
applied earth grounds seem to have the best
results.”

Following is a reader comment on the
“monophonic difficulty” question in the
February 1964 issue of the Tape Guide.
(The reader wants to reecord 4 tracks
monophonieally, but always hears Track 1.)

Donald M. Goss, 1648 W. 9th St., Brook-
Iyn 23, N. Y. writes:

“I know exactly what the man has to do
if he owns a Viking machine. Starting with
a virgin reel of tape, with the machine in
stereo record, record on Channel 2. Make
one pass on the reel, turn it over, and
continue recording, using Channel 2 only.
Viking machines have a mono-stereo switeh.
Put this switeh in mono position. This
makes Channel 2 inoperative. Reecord on
Channel 1, making one pass with the reel
turning it over, and completing the reel.
In playback, the selector switeh is put in
Channel 1 or 2, where either channel is
put through both power sections to the
speakers. This works, with crosstalk being
about 35- to 40-db down. When recording
on a previously recorded tape, the record
switch has to be put in the sound-on-sound
position to make the Channel 1 erase head
inoperative.”

Tape Hiss

Q. I recently traded a tape recorder of
1958 wvintage for a mewer and somewhat
more expensive machine. The improvement
in the quality of the tapes that I have made
stnce this purchase is an indication of the
rapid advancement in the quality of audio

* 280 Twin Lane E., Wantagh, N. Y.
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components. I do have one reservation about
tape, though. This is the prominence of hiss,
especially with low-speed equalization (13.76
ips), even in a machine with as low a noise
level as my present one. Since the resistors
used in this machine are mot of the [ow-
noise type I suspect that an improvement
can be had. The circuitry of the preampli-
fiers is transisiorized, and in this type of
circutt I have no idea where such changes
should be made. Also, I do mot know
whether or not the first-stage transistors
add an appreciable amount of noise. If
they are a significant factor, I should |like
to replace them. Is such replacement pos-
sible for the ZN407 used in this circuit! As
s usual, the majorily of the noise appears
to originate in the playback circuitry, es-
pecially when the low-level stages of the
record amp are mot wn wuse. Would thiere,
however, be a great enough improvement in
performance to warrant making changes
in the record amps? If it is possible for
me to achieve a signal-to-noise improvement
of 3 db or more at 375 ips, I would
probably do the bulk of my recording, at
this speed. The economy of this speed is
tempting, the frequency response of the
machine is heartening, but the noise is
prohibitive.

A. I have checked with the manufaeturer
of your tape recorder, who states that
the 2N407’s are specially-selected units for
low noise and other desired characteristies.
However, quality control is not perfect in
any firm, and there is the further possibitiity
that transistors originally good may have
changed with use. Hence you might obtain
an improvement by using new transistors in
the first playback stage. The manufacturer
stated that he could not suggest an alfer-
nate type of transistor that you may sub-
stitute, for the 2N407 (in the way that
you may substitute, say, an ECCR’3 Ffor
a 12AX7). -

It doesn’t seem likely that you will get a
significant improvement from low-noise re-
gistors, because the dominant noise is from
the transistors. However, there is liiitle
harm in trying low-noise resistors in the
first stage or two; I say little rather than
no harm beeause I understand that low-
noise resistors are sometimes more vuluer-
able to current surges than are the garden
variety resistors. ‘

Under recording may be responsible for
excessive noise. If your record-level indi-
cator is not properly calibrated, you may be
recording at too low a level, which of course
accentuates the ratio between noise and
the desired audio signal. You may be ac-
centuating noise in the stages after the
playback preamp’s gain control; that s,
you may have this control at a relatively
low setting, compensated by a relatively
high setting of the gain control in your
external audio system. A better situatibn
would be to have the tape preamp control
set high and the audio system’s control low.
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The physies of tape recording result in
greater noise at 3.75 ips than at 7.5 ips
because of the greater amount of treble
boost in recording und the smaller amount
of treble cut in playback at the slower
speed. To illustrate, a typical high quality
home tape recorder at 10,000 cps supplies
about 16 db of record treble boost (re-
ferred to 1000 cps) at 3.75 ips, compared
with only 10-db boost at 7.5 ips. In play-
back, this machine uttenuates 10,000 eps
by 6 db at 7.5 ips, and by 0 db at 3.75 ips.

Separate Preamps?

Q. Is it axiomatic that a machine with 3
heads (separate record and playback heads)
will have separate record and playback pre-
amps and thereby permit monitoring off
the tape?

A. In practice, nearly all machines with
3 heads do incorporate separate record and
playback electronics and thereby permit
simultaneous recording and playback. How-
ever, there is at least one machine on the
market with separate record and playback
heads that uses a single tape electronics
for both modes of operation; obviously,
monitoring off the tape is impossible with
this machine. The advantage of lhaving
separate record and playback heads in this
case lies in the fact that eaeh ean be de-
signed for optimum operation. A head de-
signed for both recording and playbaclk
entails some sacrifices in performance.

High-Frequency Danger

Mr. Barnhouse, 517 W. 18th St., Los
Angeles 15, California, brings to our at-
tention some cautionary remarks by Electro-
Voice about the dangers that a tape re-
corder may present to a tweeter: “If the
speed of a tape machine is advanced beyond
the normal speed, ligh frequency power is
increased at the rate of 6-db per octave over
normal for each doubling of tape speed.
In fast forward or rewind, supersonic en-
ergy of great magnitude may be generated,
even though the head gate is open. Always
reduce volume during this process even
though the signal is inaudible. This is
especially important in fast editing pro-
cedures, where the gate is frequently only
partially opened so that the tape traverse
can be cued audibly.”

Automatic Shutoff

Q. I own a tape recorder, which is a
fine instrument and has given me much
pleasure. It has one disadvantage as com-
pared with other recorders in ils price
range: it has no automatic shutoff device.
This is practically a must if you wish to
leave the recorder unattended. Are there
any such devices presently marketed which
could be employed on my machine? If not,
do you know of any literature covering the
subject and describing a homemade installa-
tion?

A. I do not know of any separately sold
automatie shutoff device for tape recorders.
However, if you are mechanically inclined,
you might inspect the automatic shutoff
provision on various tape machines to see
if you can copy the method employed by
one of them. One of the simplest, I believe,
is that of the Tandberg. A wire finger
connects to a sensitive mieroswiteh, which
in turn controls the machine’s single motor.
When the tape is inserted in the loading
slot, it moves the finger forward, enough
to put the microswitch into the on position.
Where there is no tape in the loading slot,
the finger springs baek to the off posi-
tion. x
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The Concord 884 transnstorlzed stereo tape
_ “recorder is desngned for the connoisseur
~of sound, the collector with tastes and
demands above the ordinary. No other
~ recorder, regardless of cost, has all the
Concord 884 professional quality features.

Three separate heads —one record, one
~playback and one erase—assure profes-
sionél quality reproduction from FM multi-
_plexing, stereo records and live perform-
ances. Four completely separate preamps
~—two record and two playback—and full
transistorization assure maximum reliabi!-
ity. A-flip of the AB monitor switch lets you
compare source vs. tape while recording.

A few of the other features are: built-in
sound-on-sound switch for effects such as
electronic echo chamber; stereo head-
“phones output; automatic reel-end shutoff;
3 speeds; 2 lighted VU meters. All push-
button operation; 15 watt stereo power
and separate 7 full range speak-

jlex. models from $100. *

%htly higher in Canad

CDNCDRD@ELECTRDNICS CORPORATION 809 N. Cahuenga Blvd., Dept. L, Los Angeles 38, Calif./In Canada/Regal Industries Ltd., Montrea!l-Toronto

®
THE SIGNATURE OF QUALITY W Tape Recorders/Industrial Sound Equipment| D/ctal/on Systems/Communications Devices/Closed Circuit Television
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NEW PRODUCTS

® 1014-in. Reel Adapter. The new Roberts
10%-in. reel adapter for the Model 455
tape recorder was introduced to expand
the professional versatility of the machine.
The new adapter accepts both NAB and
standard reel hubs and doubles recording
and uninterrupted playback time while re-
ducing distortion to absolute minimum.

The company also noted the availability ot
15-ips kits for the Model 455. The adapter
may be installed by the owner in minutes.
Other accessories in the Roberts line in-
clude stereo headset, ceramic microphone,
matching stereo speaker system, bulk tape
eraser, and tape head demagnetizer. Rob-
erts Electronics, 5922 Bowcroft Ave, Los
Angeles 16, Calif. C-1

® New Line of Components. Introduced
at the Los Angeles Hi-Fi Show will be
the Kenwood Models KW-70, KW-200-A,
and XW-100-T. The XKW-70 AM-FM

stereo receiver receives AM-FM stereo
broadcasts, plays stereo and mono records,
both tape and disc. The KW-70 features
advanced multiplex circuitry with high
This 65-watt provides 32.5

sensitivity.

watts in each stereo channel with a
harmonic distortion of only 1 per cent.
It is priced to retail at $269.95. The Ken-
wood Model KW-200-A amplifier is priced
to retail at $139.95 and the KW-100-T
AM-¥M stereo multiplex tuner is priced
to retail at $129.95. Kenwood Electronics
Inc.,, Los Angeles, Calif. c-2

® 80-Watt Tuner-Amplifier. A new tran-
sistor FM-stereo §0-watt combination
tuner-amplifier, designated the *“Imperial
1000” has just been unveiled by Bell
Sound. This is the first of a new series of
transistor stereo components supplement-
ing their present line of tube-type tuners,

amplifiers, tape decks, and tape recorders.

The *“Imperial 1000 features an 80-
watt stereo amplifier with a frequency
range from 9 cps to 85 ke, 1. M. distortion
less than 0.7 per cent, harmonic distortion
less than 0.25 per cent. Tuner sensitivity

66

is 0.48 microvolts at 75 ohms. Bell claims
outstanding tuner sensitivity and distor-
tion characteristics resulting from| the
silver-plated chassis, four-gang tuner,
special “harmonic-cancelling’” balapced
detector design, special limiters, and the
use of four Nuvistors in the r.f. seation.

A “first” claimed by Bell is the modiular
concept applied to this type of praduct
which permits the tuner, which is a rom-
pletely plug-in assembly, to be removsad at
any time without affecting the ampylifier
operation. Users may purchase the ampli-
fier portion initially and add the tuner
section at a later date, if desired. The
Imperial 1000 is priced at $529.95, con-
sumer net and an optional walnur en-
closure is available at $29.95. Bell Saund,
Columbus, Ohio. c-3

® Medium-Price Recorder. Concertons has
announced entry into the medium-price
stereo tape recorder field with the nddi
tion of the Model 801 to their line of tape
recorders. The new Model 801 incorporates
Concertone’s famous “Reverse-O-Matic”
feature, which is now engineered to roord
as well as play back in both directjons.
A three-motor tape transport system pro-
vides automatic two-direction record and
play through the use of six heads, three

and utilizes a sym-
The Mdagdel

for each direction,
metric center capstan drive.
801 also features solid-state record hand

playback preamplifiers, and in addition
has pushbutton operation with optignal
remote control. Retailing at $399.95, the
801 has a handsomely-styled portdble
carrying case with built-in stereo spealker-
amplifier and includes two microphones
and reels. Also available for custom
installations is the Model 802, retailing
at $349.95, which is the same as the Mddel
801 less portable case and speaker-ampli-
fier system. Concertone, Culver City, Cglif.

c-4

® Microphone Demonstrator. The Mddel
P75 Sound Probe offered by Beyer is|an
instruinent designed to test the perfofm-
ance of all types of microphones and
headphones. It is a battery operafed,
completely portable, four-stage transis-
torized amplifier with gain control, fpur
Hirschman sockets wired for various in-
puts and one for output, as well as ffwo
sets of banana jacks, one for input and
one for output. Input impedances ac-
commodated range from less than 1000
ohms up to 1 megohm for phono pickups.
Output impedence is 10 ohms, designed
to feed a maximum of 400 mv into a [10-
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ohm load or 700 mv into a 200-ohm load.
Maximum gain is such that an input of
less than 0.1 mv will give rated output.
Frequency response is within +2 db from
50 to over 100 kc at maximum setting of
the gain comtrol,
mid settings.

and to cover 25 kc at

The unit is powered by six 1%-volt
penlite cells, which will provide 100 hours
continuous use or over 6 months inter-
mittent use. The amplifier is designed to
feed Beyer DT48, DT90, and DT95 head-
phones, but any other phones of suitable
impedence—or a meter—may be used on
the output. Among its uses are determina-
tions of microphone polar patterns, locat-
ing proper microphone position for sound
reinforcement, and general use where a
high-gain portable instrument in required.
Rye Sound, Mamaroneck, N. Y. C-5

e 40-Watt Stereo Amplifier. Lafayette
announces a new 40-watt integrated stereo
amplifier. The model LA-260 is priced at
$79.95 with case. Control facilities in-
clude concentric bass, treble, and volume
controls; low-cut rumble filter; selector
switch gives choice of phono, tuner, tape

head and
mode switch; speaker-lieadphone switch;
and a phase switch. In addition tape
recorder outputs are provided on both
front and rear panels. Tape head inputs
permit direct playback from recorder
tape heads. Lafayette Radio Electrounics,
Syosset, L. I, N. Y. C-6

auxiliary program

sources;

® Record Cleaner. Designed to bring old
records back and protect new records, the
manual “PARASTAT,” invented by

Cecil E. Watts, noted record-care expert,
and detergent

features bristles which

& R

reach deep into the grooves, removing ac-
cumulated dust, grit and residue. It acts
as a “Preener” and a cleaner. The brush is
made of nylon bristle. Price is $15.00. Elpa
Marketing Industries, Inc., New Hyde
Park, N. Y. c-7
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NMcInfosh
jives you....the Dest

the bESt PERFORMANCE_ Music comes alive with a McIntosh. You hear all

there is to hear. Nothing is added or subtracted.
Each instrument is recreated. This is possible
because of low distortion in all McIntosh instru-
ments. Now you and your family can enjoy your
music system without becoming dissatisfied.

the beSt PROTECT'ON_YOU are protected in two ways when you own a

McIntosh.

1. Your McIntosh must meet its advertised
claim or you get a full cash refund. (No one
else offers this money back guarantee.)

2. Your Mclntosh instrument is guaranteed for
3 years from date of purchase. Only tubes
and fuses are excepted.

the beSt REUAB”_ITY_Over 100 Amplifier Clinics have proven Mclntosh

products continue to live up to advertised claims
year after year. The reason is simple. Cool opera-
tion means longer life. No costly repair bills after
one or two years of ownership when you own
Melntosh.

the beSt QUAL'TY You come first at McIntosh. The concept of the
consumer first has made each Mclntosh product
the best in its class. No short cuts are used. Only
the best engineering and manufacturing tech-
niques are used to give you the best.

Write today for Mclntosh literature.

Melnfosh Lasoratory mc.
6 Chambers Street
Binghamton, N. Y.

Name. .. ...

AdAresS e

City and State ..

ZipCode . o
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® Tape and Accessories for 5-inch Reels.
The 3M Company, manufacturers of
“Scotch” brand sound recording tapes, is
now providing an increased amount of
tape footage on a 5-inch reel, and also is
offering a self-threading reel as an acces-

SCOLCh RENOMRE 1P AGLISSORIES *

sory. “Scotch” brand No. 290, a triple-
length sound recording tape, now ¢omes
in 1800-foot lengths on 5-inch reelsl The
triple-length tape is already available in
600-foot lengths on 3Y%-inch reel$s for
transistor recorders and in 3600-foot
lengths on 7-inch reels. The 1800-foot tape
will provide up to three hours of rdcord-
ing at the 33 ips speed or half that at
73% ips. The additional playing timq was
made possible by use of %-mil ten%lized
polyester base. It is splice-free| and
treated withh 3M’s silicone lubricant which
reduces recorder head wear. List price of
the new tape is $6.95 per roll. 3M’s new
self-threading reel is threaded by laying
the tape between the flanges nes the
hub, eliminating fumbling with slofs or
hooks., As the reel =pins, the tape winds
automatically around the hub. In jaddi-
tion, tapes unwind freely and easi off
the reel. A cuallar snaps tight to protect
the tape from dust and damage. At $1.50

RISE STEVENS

Applauds the “Better, Clearer,
More Natural Recording

Quality” of «I;

andberg,

Model 74 5322
Complete Stereo Music System

The sheer brilliance of recording quality . . . from any source, is one of
many reasons why the celebrated Miss Stevens favors Tandberg. Add to
this the clean, crisp playback and such features as: FM Multiplex Filter,
new pause control, “free” position tape threading, precision laminated
heads, 4 pole asynchronous motor, lowest tape tension, and a virtual lack
of wow and flutter. You, too, will then discover why Tandberg is rated
the number 1 quality choice by everyone.

ONE YEAR GUARANTEE
AT FRANCHISED DEALERS EVERYWHERE . . .. §449.50

-
“1 ﬂlll"m I'QL of America, Inc. P.0. Box 171, 8 Third Ave., Pelham, N. Y.
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list price, each reel includes write-on
labels for both reel and collar. 3M Com-
pany, St. Paul, Minnesota. c-8

® Stereo Tape Deck. The new E1CO Maodel
2400 tape deck is a compact 4-track stereo
and mono recorder-player incorporating
a 3-motor tape transport with electro-
dynamic braking. Record and playback
equalization are provided at both 73 and
33, ips tape speeds. Mixing, microphone,
and line-level controls are provided as well
as “eye tube' level indicators. No pressure
pads are used. Wow and flutter is less

than 0.02 per cent at 7% ips and 0.03 per
cent at 3% ips. Other features are a top-
of-deck Jjam-proof speed shift; digital
turns counter; and automatic end-of-tape
stop switch. Price $269.95 wired, $1%9.95

kit. ISICO Electronic Instrument Co. Inc,
131-01 39 Ave., Flushing, N. Y. c-9
® 3-Head Stereo Tape Deck. .\ ¢-track

stereophonic tape deck that is «lajmed to
offer more professional features than any
other in its price range has been intro-
duced by Benjamin Electronic Sound Corp.
Known as the Benjamin-Truvox PD-100,
the unit features three heads for record-
ing, erasing, and playback: separate built-
in preamplifiers for recording, ptlayback,
and direct off-the-tape monitoring; three
motors, one for each reel, plus a Papst
motor for driving the capstan; three
speeds (7%, 3%, and 1% ips): and two
independent VU record-level mnieters, one
for each chamnnel.

The Benjamin-Truvox PD-100 features
accurate editing and cueing. Tape is in-
stantly stopped or started by a convenient

“Cue” button: the complement of heads
is protected by a hinged cover which also
provides access to the tape for editing,
as well as for easily cleaning and servic-
ing the heads. A special splicing guide-
plate is built into the head cover itself.
The machine is shut off when the tape
runs out or breaks. Manufactured in Great
Britain, the Benjamin-Truvox PD-100 is
extremely compact and retails for $399.50,
less base. BenjJamin Electronic Sound
Corp., Westbury, L, I. C-10
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“ books et al

HIGH FIDELITY SYSTEMS—
A User’s Guide by Roy F. Allison

AR Library Vol. 1 70 pp., illus., paper $1.00

A layman’s practical guide to high fidelity in-
stallation. We think that it will become o
classic work for novices (and perhaps be con-
sulted secretly by professionals). From the
Bergen Evening Record: “‘completely basic . . .
If this doesn’t give you a roadmap into the
field of hi-fi, nothing will.”” From The Ameri-
can Record Guide: “really expert guidance . . .
I would strongly urge this book as prerequisite
reading for anyone contempalting hi-fi pur-
chases.”” From High Fidelity: “welcome addition
to the small but growing body of serious litera-
ture on home music systems.” From Electronics
Nlustrated: “To my mind, this is the best basic
book now available on high fidelity.”

REPRODUCTION OF SOUND
by Edgar Villchur

AR Library Vol. 2 93 pp., illus., paper $2.00

Yol. 2 explains how components work rather
than how to use them, but it presupposes no
technical or mathematical background. Martin
Mayer writes in Esquire: “far and away the
best introduction to the subject ever written—
literate, intelligent and, of course, immensely
knowledgeable”” From HiFi/Stereo Review:
“just the books to satisfy that intellectual itch
for deeper understanding.”

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

Please send me the following:

[] Roy Allison’s ‘‘High Fidelity Systems—
A User’s Guide” at $!

[] Edgar Vilichur's *“Reproduction of
Sound’ at $2

| enclose $
or check only,

in bills, money order,
(All prices postpaid.)

NAME

ADDRESS
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A TRANSISTOR
FM SQUELCH

(from puage 21)

such as the 2N657 or the 2N699 conld be
used.

R, is selected so that there is 2 ma or
so of eurrent throngh CR, with no sig-
nal.

When the limiter is turned on or cut
off, a step-funetion is introdneed into
the audio output. causing a thump-like
sound. To minimize this, cirenit action is
slowed up at both turn-on and turn-off
of the limiter sereen. At turn-on, the

sereen divider charges €, through R, |

and CR,. Under normal operation I;
does not function. At turn-off, €, ix dis-
charged through R; because CR, is re-
verse binsed. If the tuning response is
too slow, C, should be decreased. The
value used seews to be a good value for
today’s high tuning-ratio dials.

A bistable device such as the Schmitt
{rigeer in place of the Darlington pair
would yicld slightly improved perform-
ance. The audio is either on or otf. With-
out complex cireuitry, the tmrn-on and
turn-off points are widely scparated,

| causing low level signals to be squelched

out.

Installation

Since there are only a few parts added,
there should be no particular mounting
problem. No heat sinking is required for
the 2N697’s because they can safely dis-
sipate 0.6 watts at a 25-deg. case ambi-
cnt. The dissipation for the transistor
pair never exceeds 0.1 watt. Mounting
of the transistors on top of the chassis
away from high temperature components
is suggested. Remember that the tran-
sistor ease is internally connected to the
collector.

C, and C, shonld be mounted close to
their associated tubes. Other than that,
the remaining parts layout is not critical.

R, in the author’s tuner is a screw-
driver-adjusted unit mounted on the rear
of the chussis. A defeat switeh is mounted
on the front panel.

Performance

The present cireuitry has remained
unchanged for more than a year. Dur-
ing that time no readjustment of R, has
been necessary. As with afe, the squelch
15 defeated when tuning extremely weak
stations. But most of the time the squeleh
15 left on.

WWW_akperieannadimhietory com

WHY YOU PAY MORE FOR THE
ENDURING QUALITY OF
ALTEC PLANBACK COMPONENTS

From time to time, we are asked why Altec
PLAYBACK Components can't be made to
sell for less, so that the quality of
PLANBACK could be enjoyed by more
people. Our reply—one that we give quite
sincerely—is: How can anyone cluiming to
offer the quality of PLAYBACK Componcents
sell for any less when all manufacturers
pay cxactly the same for labor and parts
(such as resistors, transistors, capacitors.
transformers. tubes. and so on) assuming
these parts are of identical quality to the
ones we use. Naturally, anyone can sell
for less by using fewer components, and
cheaper components, and less care in man-
ufacture. It is always possible to make a
product much cheaper and a lot worse.
But where is the “bargain?” After all, you
buy components to obtain the finest sound
reproduction available. To scttle for less
...to purchase components on the basis of
price alone...means that you have settled
for second best.

HOW TO DETERMINE WHICH

COMPONENTS ARE RIGHT
AT THE PRICE:

The logical answer: Buy the same compo-
nents the professionals buy and use —the
broadcast technicians, the recording artists
and engineers, the musical conductors—the
people whose bread and butter depend on
the selection and use of the finest sound
systems it is possible to obtain. You will
find that Altec PLAYBACK Components are
used as standard studio cquipment at ABC,
Capitol Records. Columbia, Sam Gold-
wyn. Glen Glenn, Studio 3. Walton and
many other broadcast/recording studios
of equal technical excellence. These, and
many other big name users. are shown in
our illustrated brochure. “Altec PLAXBACK
Equipment.” (We would be happy to send
you a copy.) Going back 40 years to
Western Electric Company. Altec engi-
necring has been foremost in the broad-
cast and recording arts and it is this
experience that is available to you through
Altec PLAYBACK Components.

PREMIUM QUALITY COMMANDS
PREMIUM PRICE

Altec PLAYBACK Components cost more
than ordinary “hi i because equipment
that is built to professional standards, for
use by professionals, simply can’t be built
for any less. Your home music center may
well be one of the largest single equipment
investments you will ever make. And, since
you're buying for the years ahead...for
the ultimate in musical enjoyment...in the
expectation of always hearing the best that
music reproduction has to offer...may we
suggest that you ecmulate the professionals
in selecting your components? Insist on
listening to genuine Altec PLAYBACK Com-
ponents in a direct comparison with any
other units, of any make. Then, see if you
don’t agree that “the price for the very
best is always right...”

Altec Lansing Corporation
Anaheim, California

® ALC 1964
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MUSIC FESTIVAL

(from page 20)

dividual solos, ensemibles, concerts or
portions of concerts, at the request of
the various guest artists so that they
could eritically analyze their particular
parts. This finished, the Lo-print master
tapes were then marked, timed, and
stored for possible playback to the
chorus and orchestra at some future date
prior to the next Festival. The Festival
program was marked with the gain set-
tings, microphone loeations, timing, and
other information and filed with the
others in a three-ring binder.

Let it be understood, that we do not
attempt to record for the same effect
as a professional recording erew. Our
tapes are made for the purposes of con-
struetive eriticism. Permission to reeord
must come from the Musicians’ Union
and any restriections the Union imposes
are strictly followed. We have no con-
trol over the location of soloists, or the
acoustics of the auditoriums, nor do we
have the money or the time to revamp
them. We never ride the master gain
because these people who come here to
teach and to be taught have very excel-
lent hearing and are apt to become dis-
appointed when discovering the beauti-
ful pianissimos they so valiantly
struggled to obtain, was boosted 5-db

or so by the recording engineer or audio
mixmaster (and we don’t blame them).
Up to the time of the 1962 concert, en-
trance to the West High School ‘Audi-
torium and the locations for hanging the
microphones, were the whim of the audi-
torium custodian; however, this year we
were very fortunate in having a new
custodian who is a recording enthiistast
himself. We get only one shot at a con-
cert, one simple goof (such as forgetting
to turn the recorder on) results in one
“shot” concert.

Each year the Festival programs
some masterwork for the main and final
concert. In the past, we have had such
works as the Mozart “Requiem,” Verdi
“Requiem,” Beethoven “Missa Sole-
mnis,” Bach “Passion of St. John,”! and
so on. The other concerts during the
Festival may be all orchestral or|per-
haps orchestra with soloist or chorus.

This vear (1963) the Main concert
was the Bach “B-Minor Mass,” a work
which really separates the little |boys
and girls from the SATB’s (Soprano-
Alto-Tenor-Basses).

Here in Anchorage, most of these
lovely people (Orchestra and CHorus
members) either have hi-fi sets or have
plans on future purchases of same;
some teach and direet musie in schools,
colleges, and church choirs, and choruses
and even record their own sessionz for
critical analysis. The recorder is a yery

useful tool particularly if one is eom-
munity minded, and along the same line
of thought, an understanding wife is a
necessity. Mrs. M. Kirschbaum is one of
the boosters for the Orchestra, and my
wife sings in our church choir.

One small item in closing: We believe
more details involving the recordings by
companies could be included on the re-
verse side of the record jackets—such
as the name or names of the recording
engineer and ecrew, the hall, miero-
phones, the assistant eonductor, any out-
standing solo instruments, and so on.
Some record companies do, more should.
Sometimes just a picture of the orches-
tra on the front jacket showing the hall
and the microphones can save the re-
verse-side space for advertising. There
must be thousands of amateur recorders
recording for their respective churches,
choirs, or orchestras who, like myself,
digest this magazine page by page,
gleaning every juicy recording and
audio tip possible for local application.
This has been an insight into Amateur
Recording in the Greater Anchorage
Area, and I hope some bright young
genius will write an article containing
the many items I have yet to encounter.

(An aside: Eight years ago, knowing
nothing about “Hi-Fi,” I -curiously
picked up my first copy of Aupio at the
newsstand——that was the most expensive
magazine I ever purchased.) E

RCA Victor

looked into it...

Pty

EMT STUDER C-

*

.137 MASTER TAPE RECORDERS

RCA Victor Records, ever alert to upgrade quality, can't afford to take chances. After evaluation of the e

C-37 from every aspect, RCA bought their first two machines. These are employed in Victor's most sensitive
application ... DYNAGROOVE stereo mastering, where quality demands are stringent and equipment failure
intolerable. After many months of continuous service,
C-37 performance remains steadily faultless. Peak quality
is matched with a zero breakdown and repair record.
. . . available in
brochure upon letterhead request only.

Look into the complete C-37 story
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2 WEST 46 STREET, NEW YORK, N.Y, 10036 -

212-C0O-5-4111
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FIRST STEREO AMP WITH MFB
DOUBLES ANY SPEAKERS’ LOW FREQUENCY RANGE

Now Hi-Fi can be low-cost. Because this new
stereo amp makes inexpensive, smaller speakers
work just like the big, expensive ones. Here's how:

The LUX SQ63 Stereo Amp is equipped with MFB
—or Motional Feedback. it's the world’s first stereo
amp which incorporates vari-

For true Hi-Fi, you need bass frequencies in
the 20-30 CPS range. But such speakers are big
and costly. With MFB in your amplifier, you can
choose inexpensive speakers whose normal range
is only to 60 CPS. MFB brings it down to the 30
CPS you want.

able cross-over MFB. Ifa sp-
eaker's normal bass response |
is to 80 cycles per second,

MFB will extend it to 40 CPS
or less.

PSS

With the new LUX SQ63 and
MFB, you’'ll save money and
get true Hi-Fi from a far
more compact system.

I"'\-\_
HEAD OFFICE:
CHICAGO OFFICE:

ITOH & CO.,,

(ITOCHU SHOJI KAISHA, LTD.)

C.P.O. Box 117, Osaka, Japan
C. ITOH & CC., [AMERICA) INC.
38 South Dearborn St., Chicago 3, I

LTD.

Cable: "CITOH OSAKA"

Phone: STate 2-7195/6

AUDIO e MARCH, 1964

LUX CORPORATION Osaka, Japan
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TUNING ORGANS

(from page 24)

of aceuracy compatible with the rest of
the system. As a system, ealibrated fork,
tuner, and oscilloseope assure accurate
tuning of an organ “A” to 440 eps and,
subsequently, all tones of the reference
oetave.

After the organ “A” has been tuned
to the fork frequeney, subsequent re-
settings of the tuner range knob are not
referenced to the fork, but to the organ

A.” This procedure is emphasized in all
three parts of the series, and provides
the most aceurate tuning. In addition, it
15 partieularly heipful when a pipe or-
gan is gradually shifting frequeney be-
cause of air temperature changes caused
by the blowers as they warm up.

As a general summary of the discus-
sion of errors, all known errors can be
added together as though they were on
the high-frequency side for one tone and
on the low-frequency side for another.
These two tones would be apart by 0.01
per cent. With respect to A\, these tones
would be out of tune by 0.005 per cent;
with respect to all other tones in the
scale, each would be off from 0 to 0.01
per cent. Statistically, the chances are
remote that all errors would oceur in one

direction and that maximum érrors
would be attained for each indiyidual
item. It is thus possible to estimate that
this electronie system has the capability
of tuning all tones to an aceuracy of bet-
ter than 0.01 per cent.

Because this system references| each
tone independently to the organ *“A,”
this electronic method does not permit
each tone in the scale to accumulate the
sequential errors of each tone previously
tuned. The worst theoretical condition
in a progression used by conventional
piano tuners would be the aceumulation
of a 0.005 per cent error for each df the
eleven tones: the last (11th) note to be
tuned would have a resultant 0.055 per
cent addition error. Here, again; the
cancellation of errors minimizes the oe-
currence of such an event. Piano tuners
utilize final check eombinations of |6ths,
3rds, and so on, to insure that errors
are not adding more in one direction
than another. This method of tuning
makes the compressed 5th and expanded
4th system workable, but this systeni and
others using sequential tuning are in-
herently less accurate than the allielec-
tronic system.

Off-Standard Organs

As previously stated, the electronic
tuner should be ecalibrated to mateli the
standard of the country in which| the
device is to be used. Likewise, the tuning

fork obtained for the secondary stand-
ard should produce a signal somewhere
near the frequeney of the loeal standard
“A.” With basiec equipment (the fork,
scope, and tuner), off-standard organs
can also be tuned with assurance.

The ealibrated fork “A” is used to de-
termine the exact frequency of the or-
gan’s off-standard “A.” For example, if
this note is 5.5 eps higher than a loeal
440-cps standard, then the off-standard
eurves shown in Fig. 1 and 2 can be used
to establish the new dial settings for each
of the tones. These settings would be:
A =520 (reference): C#* changed from
14.3 to 15.5; A%#* from 248 to 25.6; B*
from 10.6 to 12.0; C° from 72.7 to 72.0,

#° from 18.3 to 19.3; D*® from 37.5 to
37.9; D% from 64.1 to 63.7, E®=484
unchanged; F3=45.0 unchanged; Fz%=
51.9 unchanged; and G°® from 68.9 to
68.4. Thus, a calibrated tuning fork can
provide a reference from whieh an off-
standard organ can be retuned as accu-
rately as a 440-cps instrument; the or-
gan, however, still retains its 445.5-cps
identity.

Frequency Measurements

An additional applieation for which
the electronic tuner can be used is the
measurement of frequencies in the audio
spectrum. As a tuner, the device is pre-
set to establish certain spot frequencies
that are musically related. As a fre-

IF IT IS WORTH RECORDING.... YUUN[ED AKG QU I.T!

D19 C

The performance of this dynamic microphone
exceeds that of most high quality equipment.
Unusually flexible, it is provided with a ‘‘speech’’
position . . . further improving the recording char-
acteristics by suiting the microphone to the job.

2-64

Range: 40 to 16,000 cps y
Response: + 3 db over entire range
Data sheet available on request :

=

= A - .';
| = -

Range: 20 to 20,000 cps
Response: * 2 db over entire range
Data sheet available on request

Recording. motion-picture and television studios
the world around choose this high quality profes-
sional microphone. Its nine directional patterns
may be remotely selected. Interesting? There are
many other wonderful features!

CONDENSER  DYNAMIC MICROPHONES (&8

AKG of America

Division ot North American Philips Company, Inc.

125 Park Avenue, New York, N.Y. 10017
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queney meter, the deviee can also be used
to determine the frequeney of signals
from other equupment.

The tuner s used with the same scope,
tuning fork, and ealibration eurve used
for tuning keyvhoard instruments. First,
the tuner dial is set with the tuning fork
venerator to establish 52.0 divisions as
20.000 cps. The signal of unknown fre-
queney is fed to the vertieal terminals
ol the scope and the tuner dial is varied
until a single line of sine wave is syn-
chronized. The dinl reading and ealibra-
tion curve are then used to determine the
tuner frequency. This reading is multi-
plied by the number of sine waves in the
pattern to determine the frequency of
the unknown signal.

All audio frequencies above 880 eps
are determined with full sine-wave pat-
terns. Between 440 and SR80 eps, alter-
nate single and double sine-wave pat-
terns ave used. When this double pattern
syviehronizes, the multiphier s deter-
mined by dividing the number of peaks
at the top of the pattern hy two.

More complex patterns ean he used to
determine frequencies helow HO eps, hut
the patterns hecome more difficult to
identify. Therefore, for frequencies he-
low 440 eps, the range knob is first cali-
brated, and then nsed to determine fre-
quencies  between 175 and 440 eps.
Figure 5, a calibration curve for the
range knob of the 20-¢ps tuner, covers
the range from 19.4 to 20.5 ¢ps and pro-
vides full coverage above 175 ¢ps. Below
175 eps, the following spot coverage is

available: 19.4-20.5; 29.14%0.7 . 38.8-
41.0: 43.5-51.3; 58.2-61.5: 6R.0-T1.8;
TT.6-82.1; 87.5-923; Q/Ul(l’ 3 106.8-
112.8; 116.5-123.0; 126.0-133 .L: 136
143.5; 145.5~1:’)3.8; 155.2-164.0; 164.53-
17425 and 174.5-184.5 eps.

Primarily, this deviee is an organ

tuner which allows any teehnician, serv-
iceman, or organ owner to complete an
organ serviee joh successfully. In addi-
tion, it can he used to measure audio
frequencies and to calibrate other de-
viees and equipment. With these fea-
tures, the clectronie organ tuner is an
inexpensive but versatile addition to the
service shop and laboratory, xE

POWER

from puge 26
L S

The significance of the IN curves
should noet be ignored, espedally in

transistor amplificrs. One common char-
that the IM rises at low
power levels. This charaecteristic 1s much

aeteristie Is

less desirable than high IM at rated
pm\ er. A typieal curve is shown in Fig.
l)-

Ratings for stercophonie amplifiers
are unusually unrealistic. The ewrrent
practice is to determine the rating of
AUDIO e
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one wnplifier (sueh as the left chaunel),
amud multiply this fizure by two to en-
compass the two power amplifiers (left
plus right channel). Although reasonable
for THF ratings, this procedure does
not inelude the power supply regulation
factors important in the continuous-
power test. To compound matters, the
result is frequently multiplied by a sec-
ond factor of two to present an astro-
nomical continuous peak power rating.
By wmeans of this number game it
can be shown that virtually no low-
power awmplifiers exist (although in
reality they are the most prevalent).

Manipulation of numbers ean easily
vuise a dual 12-watt stereo amplitier to
a rating of 80 watts, This ¢an be done
as follows:

A 12-watt amplifier ean easily have an
I3-watt music power rating. Two such
amplifiers on one ciassis means that 36
watts of THEF power is available. Multi-
ply this by twe and you now have a 72-
watt peak HI1EF power amplitier. Tow
come 80 watte? After all this, iz it so
terrible to cheat a tiny bit for a measly
3 watts? And if your line voltage is
Ligh, vou're not really cheating.,

What a4 mess! £

Il sigha

NOo noise

The most noise-free recordings you have ever
heard are to be made on the new all-transis-
torized Norelco Continental '401" Stereo Tape
Recorder, the only recorder using the newly de-
veloped AC 107 transistors in its two preampli-
fiers. The only transistor specifically designed for
magnetic tape head preamplifiers, the AC 107
utilizes specially purified germanium to achieve
the extraordinary low noise figure of 3 db,
measured over the entire gudio band

(rather than the usual

single fre- ().
quency). This noise figure remains ® (2),
stable over large collector-emitter O,e co channel);
voltage swings and despite large

variations in source resistance.

Hear the new transistorized Norelco Conti-
nental ‘401" ¢ 4-track stereo/mono record and
playback * 4 speeds: 72, 3%, 17 and the new
4th speed of 15/16 ips which provides 32 hours
of recording on a single 77 reel * fully self-
contained with dynamic stereo microphone, two
speakers {one in the removable cover for stereo
separation), dual preamps and dual recording
and playback amplifiers ¢ self-contained PA

WA amerdaaradiahisetery com

system ¢ mixing facilities * can also play through
external hi-fi system o multiplay facilities.

SPECIFICATIONS: Frequency response: 60-
16,000 cps at 7% ips. Head gap: 0.00012".
Signal-to-noise ratio: better than —48 db. Wow
and flutter: less than 0.14% at 7%z ips. Recording
level irdicator: one-meter type. Program indi-
cator: built-in, 4-digit adjustable. Inputs: for
stereo microphone (1 two-channel); for phono,

radio or tuner (2) Foot pedal facilities

Qutputs: for external speakers

for external amplifiers (1 two-

headphone (1). Recording

standby. Transistor complement: AC

107 (4), OC 75 (6), OC 74 (2), OC 44

(2), 2N1314 (2), OC 79 (1} Lline voltage: 117

volts AC at 60 cycles. Power consumption: 65

watts. Dimensions: 18%2"x15"x10”. Weight: 38

Ibs. Accessories: Monitoring headset and dual
microphone adapter.

For o demonstration, visit your favorite hi-fi or
camerc dealer. Write for Brochure A-3. North
American Philips Co., Inc., High Fidelity Products
Division, 100 East 42nd St., New York, N. Y. 10017,
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ASSEMBLE YOUR OWN
ALL-TRANSISTOR

vg éﬁ@éf*’ ¢
ELECTRONIC ORGAN

S 3 NEW MODELS

B Recital $1500
Consolette 1l 850
Spinet 550

This is the new, all-
transistor Schober
Consolette II...the
most luxurious

“home-size” organ available today.
Full 61-note manuals, 17 pedals, 22 stops and
coupler, 3 pitch registers, and authentic theatre
voicing leave little to be desired. Comparable
toready-built organs selling from $1800 to $2500.

The pride and satisfaction of building one of
these most pipe-like of electronic organs can
now be yours...starting for as low as $550.
The Schober Spinet, only 38 inches wide, fits
into the smallest living room. The all-new, all-
transistor Schober Recital Model actually
sounds like the finest pipe organ; its 32 voices,
6 couplers, S pitch registers delight professional
musicians...making learning easy for beginners.

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING
DIRECTLY FROM THE MANUFACTURER
AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR.
It’s easy to assemble a Schober Organ. No spe-
cial skills or experience needed. No technical
or musical knowledge either. Everything you
need is furnished, including the know-how. You
supply only simple hand tools and the time.
You can buy the organ section by section...so
you needn’t spend the whole amount at once.
You can begin playing in an hour, even if you’ve
never played before—with the ingenious Pointer
System, available from Schober.
Thousands of men and women-teen-agers, too
—have already assembled Schober Organs.
We’'re proud to say that many who could afford
to buy any organ have chosen Schober because
they preferred it musically.

Send for our free Schober Booklet, describing
in detail the exciting Schober Organs and op-
tional accessories; it includes a free 7-inch
“sampler” record soyou can hear before youbuy.

IN OUR 10TH YEAR

THE g%/zoéei ﬁeyan CORPORATION

43 West 61st Street, New York, N. Y. 10023
Also available in Canada, Australia, Hong Kong,
Mexico, Puerto Rico, and the United Kingdom

P e e e ey

THE SCHOBER ORGAN CORP., BEPT. AE-13

43 West 61st Street, New York, N. Y. 10023

[3 Please send me FREE Schober Booklet and
FREE 7-inch ““sampler” record.

[ Enclosed find $2.00 for 10-inch quality LP
record of Schober Organ music. ($2.00 re-
funded with purchase of first kit.)

Name

Address

State.

City. Zip. No

e e e e e e e e e e e

I
I
I
I
|
I
|
I
I
A
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RECORDS

(from page 61)

Tschaikowsky: Three Great Ballets—Swan
Lake, Sleeping Beauty, Nutcracker. Min-
neapolis Symphony, Dorati.

Mercury SR6 9014 (6) stereo

Phew-—what a whopper of an alburh! Six
LP records. all Tchaikowsky, all ballet jmusiec.
I like it ; though I do not pretend, yet, tb have
played every note of all six sides. That’s for
tomorrow (and next year)—for me and for
you. It's an album that will last and last.

Assiduous readers of this department, if
there are any, will note a pro-Dorati shift in
my feelings of late. I used to dislike hig hard,
pounding, metronomic approach to many types
of music, from the Beethoven cra all thie way
to Stravinsky. Well, something has chinged,
something has mellowed. It could be nd more
than Mercury's microphones—but this I
doubt! In any case, the best in Dorati jis now
being paraded out for us, whether from Ifurope
or via his once home-orchestra. where he
now guest-conducts, as in this album. [le is,
above all, an expert ballet man and is, |above
all, at ease in this sort of music, which is
perhaps the highest-level background |music
since Mozart.

Don’t play too much at a time. Do hse it
for a background—it was so intended, and
never for concert-style listening.

Moussorgsky: Pictures at an Exhibition
(orch. Ravel). Debussy: Prélude a l'cprés-
midi d’un Faune.
Philharmonia Orchestra, Maazel.

Angel 36132 stereo

Young conductors by their very age mupt act
flamboyant, or sink into obscurity. The pédium
spotlight is more easily graced by the old
lions, who can be dramatic and mellofw all
at once.

Ag I listened to this I could not see Lorin
Maazel, of course; but I heard him. And know-
ing his age, I sensed the inevitable. I didn’t
mueh enjoy this record of old-line classics.
With one of the world’'s best and most kensi-
tive orchestras playing, the works seem {o me
to come off the assembly line with tough
edges and irascibility. I have the feeling that
this seasoned ensemble of orchestral plhyers
if left to themselves could do a more khowl-
edgeable styling of the musie, if perhaps/with
lower voltage, than they do here undér an
evident youthful prodding. I don’t jmean
Maazel isn’t an experienced expert at| con-
dueting; it’s just that these works, of an
earlier recent era, still require a mellowness
that is not really comprehensible to many of
the younger musicians. It isn't here. It is
still evident in many other recordings.

MORE UNUSUALITIES

Haydn: The Sturm und Drang Sympho-
nies (Nos. 44-49). Symphony Orch, of
Radio Zagreb, Janigro.

Vanguard VSD 2145,6,7 (3) stereo

These seem like an almost personal gift to
me—for it has been maybe 30 years sifce I
“discovered” the extraordinary expressivéness
of the only one of these earlier Haydn
Symphonies that has heen long known, the
so-called “Farewell,” No. 45. That one| has
stayed in the repertory for false reasons; it
is the symphony in which, during the last
movement, all but two of the musicians qufetly
leave the stage. Haydn was making an in-
genious plea to his Lord and master to,
please, let the musicians go home for a rest
after an arduous season. The “Farewell” has
often been re-enacted, complete with [17th
century pigtails and candles being blown
out-—but what really matters is the ftvon-
drously expressive music itself, not the frick
ending.

The “Sturm
and stress”)

und Drang” period (“storm
was an oddly short burst of

WWW atnetdicaaradioRistery com

Mannie
Horowiry

© A Pmircarion g

This book is for the hobbyist and
technician who wants to know the
plain and simple approach to
TROUBLESHOOTING HIGH FIDELITY
AMPLIFIERS.

Written by Mannie Horowitz, his
fact-filled, illustrated chapters
spell out the most direct approach
to curing both, vacuum tube and
transistorized amplifier ills. Every
thing from instruments and test
procedures, to servicing transis
torized stereo amplifiers, is cov-
ered in a writing style that makes
it easy to read and absorb

TROUBLESHOOTING HiGH FIDELITY
AMPLIFIERS was written specifically
for the service technician and the
audio hobbyist who specializes —
ar wants to specialize—in the
growing and highly profitable field
of audio and high fidelity service
and repair

A wealth of information
—makes a perfect gift!

only $2.95- Use convenient coupon
below, just enclose your remittance
—we pay the postage.

Radio Magazines, Inc., Dept. T62
P.0. Box 629
Mineola, New York, 11502

I am enclosing $. : please send
me ____ copies of TROUBLESHOOTING
HigH FioELITY AMPLIFIERS*, by Mannie
Horowitz.

NAME
ADDRESS

CITY ZONE__STATE _ _
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sheer Romantic feeling that erupted in Euro-
pean liteatue via Rousseau and Goethe in the
late 17608 and spread into music as well—
odd, because in surprisingly short time it
wus all over. In Iaydn, it brought forth the
most poignant music in his whole output, and
never again—on until the middle 1790s—
was it apparent, It spreads merely from Sym-
phony No, 44+ (“The Sad’”) through Symphony
No. 49 ('The Passionaie”)) ; thereafter, the
sun shines regularly through llaxdn's enor-
mous output right on through No. 104, the
last,

Janigro's Jugoslav performance is of an
Italian cast, surprisingly nnlike the Viennese
Haydn performances that have been staples
in this musical era, notably the new Library
of Recorded Masterpieces series with Max
Goberman, More nervous, more rapid in flow,
occasionally rather metronomie, these perform-
anves display lovely string playing and less in-
spired brass and woodwinds as well as a rather
indifferent treatment of the ornamentation.
The Viennese wimds are more notable—and,
incidentally, there are significant differences
in wind scoring, as in the “Maria Theresa,”
No. 48, due to unresolved inconsistencies in the
surviving scores or parts.

Much in these superb works remind us
of Mozart—in his later symplionies, long
after the Haydn symphonies were composed ;
much, indeed, that should inspire music his-
torians to revalue the conventional “music
appreciation” attitude towards old “I’apa
Ilaydn,” dating from the times when these
powerful early Iaydn works were simply un-

known, both to music audiences and music
historians. Amazing how casily we ignore

what we wish to ignore—until we change our
minds! We've changed our minds about
Haydn, all right, and I am glad. As I say, I've
waited 30 years, .

Couperin: Les Nations (“La Francoise”;
“L'Espagnole”). The Jacobean Ensemble,
Dart.

L'Oiseau-Lyre SOL 251 stereo

Though you will not find much of present-
day French or Spanish idiom as we know them
in these “ordres” or sultes for trio of two
violins and a viola da gamba with harpsichord
accompaniment ; you will find a great deal
that is ornamentally IFrench, a style that,
while unfamiliar, is quickly becoming more
familiar as we explore the hitherto virtually
unknown French music of the Neventeenth
and Eighteenth centuries at the great courts
of the Lonis, XIV, XV and XVI,

The very British performance is metienlous
as to the details of ornament, according to
the Iatest wave of interest in authentic
aberratiens from the written notes—quarters,
sturred, are played unevenly, the first shorter
than the second like a Neotel snap, for in-
stance, Nevertheless, there is a certain old-
fashioned and rather anachronistic sound to
these performances that is evidently quite
unconsciously produced by the performers.
Hard to pin down, but important for those
who like up-to-date musicological performance.

It's surprising how varied are the results,
all supposedly from the same originals, when
the various national groups undertike to be
“authentic” today! IFach plays according to
his lights and they are all vastly diflerent.

Schumann: Davidsbindlertdnze; Carna-
val. Charles Rosen, piano.
Epic BC 1269 stereo

Ipic's excellent pianist, a sober, cloguent
modernist of the short-haired type, not only
plays a very fine pair of big Schumann works
here but writes an interesting back cover,
not at alt the usnal re-hash of somebody's
program notes but a good historical discussion
of Schumann and a very personal account
of the music itsell. He writes well. e plays
well.

The “Dunces of the League of David”’—in
case you have been sceing double at all that
German—refer to Nchumann’s long-time fanci-

ful league of the real people against the
musical Ihilistines; T find myself thinking

of the analogy just about twice a day, these
years, what with our own myriads of musi-
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eal Philistines. The League is also featured
in the earlier “Carnaval,” much more fami-
liar to most listeners; there are even musical
themes in common bhetween the two. In a
way, these large collections of many short and
contrasted little pieces are an outgrowth of
the older Dance Suite, as written by such as
Baeh and ITandel. Nice idea.

Schumann  himself was not only a fine
planist and composer but a fluent literary
man; Charles Rosen thus has much in com-
mon with Ihim, in a young 20th century sort
of way.

Mozart: Serenade for 13 Winds in B Flat,
K. 361. (Complete Wind Music, Vol. 1)
London Winds Soloists, Brymer.

London CS 6346 stereo

A good deal of Mozart’s wind music is light
and heady stuff composed mainly for outdeor
catherings and  artful street serenades as
commonly practiced in Salzburg and Vienna
in his time, But this big piece, scored for a
most unusual combination of winds on a rela-

tively large scale, is one of his prefound
works in spite of its outward gaicZy. Once
learned, it is unforgettable, in all its seven
moyements,

The most unusual fenture of the wind group

is the use of two clarinets and two hasset
horns, a peculiar low-pitched clarimer still
used today for its unusual tone celor. (No

relation to a basset hound other than being
low-hung in pitehr.) The four clarinet-family
iustruments plus three bassoons, four horns
and two oboes make a brilliant and solid en-
semble with immense varviety of coelor. The
British performance is thoughtful amd highly
prolessional in its polish.

Flamenco. Pepe Romero, guitar.
Mercury SR 90297 stereo

Phew ! An ultra-violet flamence player,
hepped up—sounds like lhe’s breatliing pure
oxvgen and munching pep pills, Never lheard
sueh a guitar powerhouse, This review is late
—never too late for this kind of swufl, Very
hi fi. p:

MULTI-PATTERN

Omni
Cardioid
Figure 8

SCHOEPS TRANSISTOR CONDENSER
MICROPHONES utilize the same
unique single me‘al diaphragm cap-
sules as on the standard Schoeps;
the same peak free response; the
same lack of distortion inherent in
all Schoeps Michrophones. All the fea-
tures that have made the Schoeps
“Audibly Superior”. Plus the sim-
plicity of standa~d 2-wire shielded
cable and a low operating voltage
that may be derived from associated
equipment.

Write for additional information

OUTPUT:
LEVEL. . ..
IMPEDANCE . .
DISTORTION
CONFIGURATION .

POWER SUPPLY:
12 volt DC supply

333 SIXTH AVENUE

CMT23N
omnidirectional

. —48 dB re 1 milliwatt/1C microbar

110 volt AC central powear supply for 2 or 6 microphones

INTERNATIONAL ELECTROACOUSTICS INC.

CMT26N 3 PATTERN
omni-cardioid -figure 8

CMT24N
cardioid

150/250 ohms and 30/50 ohms
0.2% at 240 dynes/cm2
standard 2 wire balanced line

NEW YORK 14, N. Y. 212 WA 9-8364
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Maintaining Hi-Fi Equipment

Joseph Marshall
A valuable reference for
anyone whose living or
hobby is servicing hi-fi
equipment. Outlines the
professional approach for
servicing all types of hi-
fi components. Covers
trouble-shooting of elec-
tronic, mechanical and
acoustic problems. 224

pages.
No. 58 Paperback $2.90*

Designing and Building Hi-Fi Furniture

Jeff Markel

Written by a professional
hi-fi furniture designer
who has taught furniture
design at leading col-
feges, this book is an au-
thentic reference of value
to the hi-fi fan and pro-
fessional custom builder,
Covers everything from
types of woods to furni-
ture finishing for the
mechanicallr adept; de-
sign principles, styles and
arrangements for the
decor minded. 224 pages.
No.79 Paperback $2.90*

The AUDIO Cyclopedia ¢ 1280 pages

Howard M. Tremaine

Here js one single volume
with the most compre-
hensive coverage of every
phase of audio. Concise,
accurate explanations of
all audio and hi-fi sub-
jects. More than 7 years
in preparation—the most
authoritative encyclope-
dic work with a unique
quick reference system for
instant answers to any
question. A vital com-
plete reference book for
every audio engineer,
technician, and serious
audiophile.

e 3400 topics
¢ 1600 illustrations

No. 123 $19.95*

The 5th AUDIO Anthology

McProud High Fidelity Omnibook
Prepared and edited by
C, G. McProud, publisher
of Audio and noted au-
thority and pioneer in
the field of high fidelity.
Contains a wealth of
ideas, how to's, what
to's, and when to’s, writ-
ten so plainly that both
engineer and layman can
appreciate its valuable
context. Covers planning,
problems with decoration,
cabinets and building hi-
fi furniture. A perfecr

guide.
No. 115 $2.50*

Handbook of
Sound Reproduction

Edgar M. Villchur

Right up to date, a com-
plete course on sound re-
production. Covers every-
thing from the basic
slements to individual
chapters of each of the
Imﬁoﬂunf components cf
a

igh fidelity system.
Ne. 110 $3.75*

Edited by C. G. McProud,
publisher of AUDIO, An an-
thology of the most signifi-
cant articles covering: sterea
recording and reproduction;
stereo multiplex; measure-
ments; stereo technology,
construction and theory -=
which oppeared in AUDIO
during 1958 and 1959. The
5th is truly a collectors’ item

; and a valuable reference for

the professional engineer,
teacher, student, hobbyist and
hi-fi fan. 144 pages.

No. 125 $3.50

“the best of AUDIO"” —
edited by C, G. McProud

Tape Recorders and Tape Recording’
Harold D. Weiler

A complete book on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
quired for professional
results with home re-
corders. Covers room
acoustics, microphone
techniques, sound effects,
editing and splicing, etc.
Invaluable to recording
enthusiasts.

No. 112 Paper Cover $2.95+

A new compendium of
AUDIO knowledge. Her=
is a collection of tha
best of AUDIO — Thsa
AUDIO Clinic by Joseph
Giovanelli . . . noted
audio engineer and the
original high fidelity an-
swer-man — EQUIPMENT
PROFILES edited by C. .
McProud . . . Editor of
AUDIO. Here Is a wealth
of hi-fi and avdio infor-
mation. Answers to tha
most important issves is
high fidelity and a valu:
able reference.

No. 124 Volume | $2.00*

AUDIOGUIDE

o

No. 127  $1.00

By the editors of AUDIO, the
ariginal magazine about
high fidelity. A 1962-1963
product review of stereo high
fidelity components. Valuable
reference for the high fidel-
ity enthusiast and hobbyist.
Part | contains a thorough
discussion of the Problems of
a Stereo Installation; Part il
is a complete treatise on
Selecting a Tape Recorder.
Indispensable to the prospec-
tive buyer of stereo com-
ponents and tape recorders.
Includes a section on where
to buy various stereo hi-fi
components and accessories.
156 pages.

MONTHLY SPECIAL!

SAVE $5.25

Save over 45% with this collection of AUDIO Books.

Handbook of Sound Reproduction ($3.75) “best of AUDIO” ($2.00)

McProud High Fidelity Omnibook ($2.50)
Tape Recorders & Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $11.20

Your cost ONLY $5.95 POSTPAID

High Fidelity Simplified
Harold D. Weiler

The complete hi-fi story —
answers all questions about
tuners, changers, amplifiers,
tape recorders, speokers,
record players, etc. Lots of
ideas for custom installo-
tions. Tells how to achieve

This offer expires April 30, 1964. Good only on direct order to Publisher
CIRCLE 0S300

concert hall reception in
your home. 216 pages.

No. 142

$3.30

AUDIO Bookshelf — RADIO MAGAZINES, INC. *A! %% o B0
P. O. Box 629, Mineola, New York 11502

Please send me the books | have circled below. | am enclosing the

full remittance of $................... {No C.0.D. or billing.)
58 79 110 112 115 123
124 125 127 142 251 0S300

NAME

ADDRESS
cry STATE zZIp

Getting The Most Out Of Your Tape Recorder

Herman Burstein

Written in “‘plain talk™ for
the man who has, or wishes
te buy, a tape recorder. |t
answers the myriad ques-
tions roised by tape record-
ing enthusiasts. its chapters
cover every phase of opera-
tion and mointenance—from
adding a tape recorder to
the hi-fi system, to a thor-
ough dissertation on micro-
phones. Llats of practical
information on how to buv.
176 poges.

No. 251 $4.25
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HOUSEFUL OF HI-Fi

(from page 48)

more convenient, any two-conductor
cable nwy be used for the speaker con-
nections in place of these wires. Use of a
common (ground) wire for both speak-
ers should be avoided, since crosstalk
between channels will result, E

1’arTs LisT

Symbol Description

C, 2000 uf, 6-v, electrolytic
CR,, CR, Diode 10 A, 200 PIV
(Lafayette Radio SP267)

K, K, 6-v d.c. coil, dpdt, Potter
and Brumfield KA11D

K, K, 11H-v a.e. coil, spdt, Potter

K, K, and Brumfield KASAY

K, G-v d.c. coil, spdt, Potter and
Brumtield KASD

L, 0.75 hy, 300-ma choke, Stan-

cor C-2343.

115-v a.e. coil (contacts re-
moved) Made from Allied
Control PB-9A

Reset Pawl

R, R, 25-0hm, 25-w ww pot., Ohm-
ite 0147

8,;,8;,8; Double pole, 5-position ro-
tary, Mallory 3226J

§8,.85.5, spst, N.O. Push switch, La-
fayette Radio MS-449

S.. N, Double pole 3-position ro-
tary, Mallory 3223J

S, dpdt rotary, Mallory 3222J

T, 5v-0-5v, 5A transformer,

Stancor P6458

PHONO SYSTEMS

(from page 40)

most practical way to achieve the ulti-
mate in distortion-free reproduction.
However, even now when the correet
vertieal tracking angle is maintained in
both veeording and playback and when
DRC teehnigques are used in recording,
conventional-type pickups and styli can
provide reproduced sound from stereo-
dises in which distortion is reduced to
exceedingly low values. Nevertheless, we
must acknowledge that the measured dis-
tortion is still not zero. The small amount
of distortion which remains is due to a
number of clements in the record-play-
hack system, each of which contributes
its small share. Further reduction of this
residual distortion will require a much
more rigid control of all processes and
components within the system than has
been practiced heretofore. E

CORRECTION

In Part | of this article Fig.
6 and 8 were interchanged. Fig.
6 should have been Fig. 8 and
vice versa. The captions are
correct.
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electronic
products

Professional microphones for studio use
Dynamic, Moving Coil, Ribbon and
Double Ribbon

Optimum performance microphones for
high fidelity speech and music reproduction

Microphones for home tape recorders
and amateur use

Industrial and special application microphones
Dynamic headphones

Transformers, Windscreens, Stands, Tripods,
Adaptors

Write for complete BEYER Catalog No. 1064
giving detalled specifications and curves

MICROPHONES - HEADSETS - TRANSFORMERS
TEST INSTRUMERNT - AUXILIARIES

145 ELM STREET —MAMARONECK, N. ¥, AREA CODE: 514 - OW 80080

If you are tracking down a technical article —
in 8 current, or even not-so-current, issue of a
magazine — do it the essiest way with
LECTRODEX, the original radio-electronic
magazine index. In only minutes you can locate
the subject you want, and it costs you only
pennies per issue of LECTRODEX.

For more than a decade, librarians, engincers
teachers, students, researchers, hobbyists and
technicians in the radio-TV-electronic fields have
referred to LECTRODEX for information about
articles from amplifiers to zener diodes.
LECTRODEX covers more than twenty-five publications

in the radio and electronics fields and is published bi-monthly

as a cumulative index throughout the year with the 6th or last
issue as an Annual which may be kept as a permanent record of
2l radio-electronics and related articles published that year.

(TROD

Available by subscription only:
One (1) Year $3.00 - - - Two (2) Years $5.50

LECTRODEX Subscription Rates: U.S. & Possessions $3.00
P.0. Box 629 for six issues; $5.50 for twelve issues; all
Mineola, New York other countries $3.50 for six issues.

Please enter my subscription for LECTRODEX. ! enclose $........,

fOra v v it iii e i issue subscription.
N 05800088060 80000008050060806000660000800000583600600800a60000
Address .......... 5000000N00000000a8000000G 00 00000000000600000 5
City .o vviieeinnnn. e .. Zone .. State ............

WA akperieaniadinhietory com



www.americanradiohistory.com

BUYER’S GUIDE
TO GOMPONENTS
TRADING

S

17;’5@@

EY

1 TUNERS, RECEIVERS & AMFLIFIERS , . &
all lezding makes apd mndels. WHY BUY?
When you can TRADE . | ; and-receive the
highest trade-in allowance from the coun-
try's original and largest audio trading
organization, Andie Exchange.

20 RECORD PLAYBACK SYSTEMS, AND TAPE
RECORD./PLAYRACK . . . all leading makes 3
and models, . . . The Hi Fi/Steren compo-
nents your ear is yearning for will not only
cost you less when you trade by, mall with
Audio: Exchange {ofgn persen al our New
Yark. area shrwrooms), it's 'SAFER. Un-
matched puaramtees: free parts and {abor
within 90 days... J5% allowance in trade--
backh within & menths © oo ples a 10-day
mioney-fack guarantee on USED compunerits,\
3 SPEAKER SYSTEMS, 'l‘i'él?,g!.argz Encios
sire and Bookshel .. . alf leading makes ~
and madels . .. iy %

B FREE -“TRADERS HANDBOOK'—a. color-+]
firl 12-page booklet that explains everyy
thing about trading - by ‘mail. -New compo-
nants fram aver a-hundred manufactorers,
and guaranteed vsed eguipment by the
carload; A1l at lower cost because of higher s
tra\de-in allpwances. Write for free copy.

AUDI0 =

PLEASE MAIL ALL ORDERS ANO INQUIRIES TQ JAMAICA
l 15321 Millside Ave., Jamaica 32, N. Y. OeplA-3axtel 7.7577
WHITE PLAINS, N. Y. BROOKLYN, N. Y. MANHASSET N. Y
203 Mamaroneck Ave. 1065 Flatbush Ave. 451 Plandome Rd

WORLD'S FIRST AND |
FOREMOST HI Fl / STEREO
TRADING ORGANIZATION

i

f

] PLEASE SEND ME FREE BOOKLET l
{ NAME |
|

|

|

i ADDRESS
i CiTY

® Scott Comsole Catalog. H. H. Scott, Inc,
now has available a complete catalog of
their mew line of stereo consoles. This
fully-illustrated catalog contains specifi-
cations, descriptions, and photographs of
the entire Copley and Exeter series of
Scott consoles, in addition to line drawings
and detailed explanations of interior fea-
tures. H. H. Scott, Inc., Mayvnard, Mass. C-14
® RCA Phototube and Photocell Manual.
The RCA Phototube and Photocell Manual,
a first edition and the latest in a series
of RCA manuals, promises to be a valu-
able tool for the circuit engineer who
works with photosensitive devices. De-
scribing both phototubes and photocells,
this new manual offers theory, design, and
application information in one handy refer-
ence source. A partial listing of the con-
tents includes: Theory and Measurements;
Gas Phototubes: Vacuum Phototubes; Mul-
tiplier Phototubes; Photocells; Applica-
tion Considerations; and Technical Data.
Price for the manual, PT-60, is $1.50.
Radio Corporation of America, Electronic
Components and Devices, Lancaster, Pa.

78

NEW LITERATURE

® Antenna and Accessory Line. A new 16-
page, two-color brochure (Catalog DS-C-
502) describing Jerrold-TACO’s cojuplete
lines of antennas for both black-and-white
and color TV markets, and FM-stereg mod-
els for master antenna systems, has: been
issued by the Distributor Sales Division
of Jerrold Electronies Corporatioi, One
section describes omni-directional MM an-
tennas and antenna kits plus the Jerrold-
TACO family of FM stereo-multiplix an-
tennas, of which the latest addition|is the
Paralog highly-directional FM units, Data
is also contained on antenna bi-mounts,
nmixing couplers, TV set couplers, switches
and attenuators, impedance transformers
and traps. Full information is also|given
on both the Super-Powermate and Fower-
mate. Jerrold Electronics Corporation, 15th
Street and Lehigh Avenue, Philadklphia
32, Pa. C-11

® 1964 Sony ILine. The 1964 line of Sony
tape recorders, microphones, and #acces-
sories is illustrated in a new 16-page full-
color catalog just released by Superscope
Inc., exclusive U.8. distributor. Titled “All
New From Sony,” the catalog comntains
individual color photographs, descrijitions,
features and specifications of the 11 Sony
recorders. The new Sony/Superscope color
catalog is available at all franihised
Superscope dealers. Superscope Inc. lis lo-
cated in Sun Valley, Calif. C-12

® High-Fidelity ILoudspeakers and XKits.
Jensen Manufacturing Company, Chicago
is offering a 24-page two-color catalog,
No. 165-J, describing the newest in Jgnsen
loudspeakers, headphones, private stereo
listening, speaker components, and spwaker
system kits for customizing or econmmiz-
ing. Complete acoustical and dimenszional
specifications and prices are given. Ammong
the many Jensen products included il the
catalog are: the new Sigma Series; Tri-
axial and Triax 3-way 15-inch umitary
speakers; for the do-it-yourselfers 6 who
wish to make the enclosure or build-in,
four complete speaker system kits #nd a
“step-up” speaker Dperformance kit are
offered plus many other products anil ac-
cessories. Jensen Manufacturing Company,
6601 South Laramie Avenue, Chicags, Il
60638. C-13

® Transistor Circuits for Magnetic Record-
ing. With the application of transistot cir-
cuits to magnetic recording equipment,
there has arisen the need for a compri:hen-
sive explanation of transistors as |they
apply to magnetic recording. Transistor
Circuits for Magnetic Recording, by X. M.
Haymnes, is a practical book, describiug in
detail the application of transistor cir-
cuits to magnetic recording. The author
completely explains the functions ol the
most elaborate and sophisticated cirpuits
in language that can be understood by the
knowledgeable hobbyist or experimenter
as well as the professional engineer. Also
included is a valuable analysis of the
present state of transistor recording cir-
cuitry in other countries. The book is
divided into four parts. Part I deals mith
the most important transistor charariter-
istics as they affect magnetic recording
circuit operation. Part II, Magnetic| Re-
cording Elements, includes a review ol the
basic essentials of magnetic recording,
with particular emphasis on those chirac-
teristics most likely to be affected b¥ the
use of tramsistor circuitry. Part III, Sec-
tional Circuitry, explains modern iech-
niques used to analyze and evaluate any
type of magnetic record and playhack
circuit. Also included is a discussion of
transistorized motor speed control for
satellite recording. Part IV, System Cir-
cuitry, analyzes the state of the fielil by
describing commercial circuits currgntly
being used in the United States, Engiand,
Germany, Switzerland, and Japan. Tech-
niques and circuits used in frequyncy
modulation and digital recording are also
described. Howard W. Sams & Co., Inc,
Indianapolis, Indiana.
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—GLANSIFIED——

Rates: 10¢ per word per fnsertion for noncommerelal
advertisements; 25¢ per word for commercial adver-
tisements. Rates are net, and no discomnts will be
allowed. Copy must be accompanied by remittance In
full, and must reach the New York effice By the
first of the month preceding the date of isswe.

HIGH TFIDELITY SPEAKLERS REPAIRED
AMPRITE SPEAKERR SERVICE
168 W, 23rd St, New York 11, N. Y,
CH 3-4812

SALI} ITIEMS — tapes — package quotes.
Bayla, Box 131-0, Wantagh, N. Y.

MILITARY DISCOUNT-—name brands.
Free recording tape and stereo handbook.
Include rank, serial number. Electronics Inter-
national, Inc. Box 3066, Charlottesville, Vir-
ginia.

HI-FI COMPONENTS, tape recorders at
guaranteed “We Will Not Be Undersold”
prices, 15-day money-back guarantee. 2-year
warranty, NO CATALOG. QUOTATIOXNS
FREE. HI-FIDELITY CENTER, 1797-V 1st
Ave, New York 28, N. Y.

HARPSICHORD. Same as owned by Phila-
delphia Orchestra and RCA Vietor. In kit form
for home workshop assembly, $150. Clavi-
chord kit, $100. Free brochure. Write : Zucker-
mann Harpsichords, Dept. R, 115 Christopher
St., New York 14, N, Y,

NEW IN SOUND FOR “64":
loudspeaker systems. Brochure.
ciated Industries, 1261 Staley
Island, N, Y.

Full fidelity
Island Asso-
Rd., Grand

_ STEREO TAPES: 50% off. Send for free
literature. Stereo Tape Supply Co., P. O. Box
3361, Orlando. Fla.

SELL: Ampex 350-2P, 601-2. Call TR 4-
9871. Lynn Oliver, 250 W. 89th St.,, New
York, N. Y.

SALE : One genuine Klipschorn. Rest cabi-
net and finish in natural cherry. $350. B. S.
Davison, M. D., Murfreesboro, Tennessee.

FOR SALE: EICO #MX99 multiplex auto-
daptor, $25; Koss #SP-3 stereophones. $15.
Milton Hollander, 1005 Iastern Parkway,
Brooklyn, New York 11213.

SELL : My hi fi stereo setup with custom-
built cabinets 12 feet long: Blonde Korina
satin finish de luxe; fully equipped. Details,
photos. Write: Locascio, 8420, 51 Avenue,
Elmhburst, N. Y.

RECORDS TO TAPE: Ip's or singles. stereo
or monophonie, 2-track or_ 4-track, 7% or
33, ips, 2-track to 4-track. Send me a sample
Ip. I'll tape same for you in 2-track at $3,
4-track, $2.70. Price list free. Tapes, 509 East
Wells St., Milwaukee, Wisconsin 53202.

THE BOOKLOVER's ANSWER: New bi-
monthly magazine for book collectors. Fea-
tures little magazine reviews, interesting
articles and used book bargains. Introductory
one year subscription only $2. Sample copy
40¢. The Booklover’s Answer, Box 1451, Ro-
chester 2, New York.

SAVE $50. Two brand new Sennheiser
MD421HN studio microphones. Hi-lo impe-
dance and bass-attenuation switches. First
$145 check takes the pair. Barry Marshall,
Pine Knoll, Durham, New Ilampshire.

DUST MARRING RECORD ENJOYMENT?
Write for brochure describing Mercury Dis
Charger. Keeps records dust free, extends re-
cord life., An ideal gift. Mercury Scientific
Poducts Corp., P. 0. Box 275, Solana Beach,
California.

SR. DESIGN ENGINEER

Experienced in: Speaker System and Driver
design, Amplifier and Tuner design, Solid
State design. Background in beth Compo-
nent and Console design. Supervisory ex-
perience. Seeking responsible position with
reliable firm. Write Box CC-1, AUbp1o, P. O.
Box 629, Mineola, N. Y.
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WRITE FOR OUR PRICE

NOW. YOU'LL BE GLAD
YOU DID. i
Up to 24 mos. to pay 1 ‘
* 15 day money-back guar- g
antee.
* Full 2 yr Warranty-Parts 1
& Labor.
* Factory TFranchised all
lines. We ship from stock.
* Trade-ins Highest allow- 1
ance-Send your list.
* Citizens Band, P.A. Sys- Il
tems in stock. 1
* 19th year of reliable ser-
vice-world-wide.
* We guarantee “WE
"> WILL NOT BE
UNDERSOLD.”

Best Buy. I
Hi-Fi List Free.
1797-U 1st Ave.

DENTER New York, N. Y. 10028 1
“Tiwh HELISE §F LW LEs Prasie" J

A————————_
]
-
‘r‘——-——————

| iy Wit |

~ CIRCLE 82

AUHI“ unlimited,

in SAVING YOU MONEY

Specializes
£ ACTORY FRESH cownutngas ‘
o LOWEST "°§§'v"“ QUOTATL
T DELIV
: FT’VEAE PAYMENTS UP 70 38 Moss(;
FRANCHISED by OVER
mtﬂfnmv FAMDUS MANUFAC-
TURERS. WRITE FOR BARGAIN

LIST.
Visit Our Warshause

7154 Tnd Awve., [Nr. J8thl ]
Hew York 16, New York

CIRCLE 83

FAST SHIPMENTS

TIME PAYMENTS

|
COMPONENTS - KITS

® BEST-BY-COMPARISON PRICES.
VISIT @ FACTORY SEALED CARTONS

QuR SEMD FOR “QUOTES" ON PACKAGE
STORE ® Dpais AND SAVE MORE

#I? ~ WRITE FOR MONTHLY SPECIALS
W eaRSTON Snin

125-A East 88 5t., New York 28, N. Y,
CIRCLE 84

CANADA
High Fidelity Equipment

Complete Lines ® Complete Service

Hi-Fi Records — Components |
and Accessories

&LECTRODOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
CIRCLE 80

$2.50
each SAVE YOUR

COPIES OF |

AUDID

e Each file holds a Attractive and
full year's copies. practical for your
e Jesse Jones Vol- home or office
ume Files for every

publication. LA

6 for $13.00

ORDER NOW — send
check or money order

* Covered in durable
leather like Kivar,
title embossed in 16

Kt gold. MAGAZINE FILE CO.
520 FIFTH AVENUE
Satisfaction guaranteed NEW YORK 36, N. Y.

F R E DESCRIPTIVE FOLDER
UPON REQUEST]||
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e Marantz Starts Tuner Shipments.
Wednesday, January 29, was a red letter
day at the Marantz plant. At 10:30 a.m. all
work ceased while a bottle of champagne
was “hroken” over the first batch of com-
pleted Model 10 tuners. An hour of cele-
bration followed with everyone partaking
of champagne, coffee and a tuner “Birth
Day” cake. Immediately following the
festivities t(he (uners were londed into a
car and Saul Marantz and rep I3ob DBach
personally delivered them to a number
of surprised Marantz dealers, The per-
formance of the tuners met with enthu-
siastic approval from the dealers.

. i

Fig. 1. Jean Marantz cuts cake whereon
inscription reads "Happy Birthday Dear
Tuner.” We understand the baker asked,

“Is Tuner a boy or a girl?” The icing
was blue.

® AKG Microphones Sets Up New U. S.
Distribution. AKG of Vienna, manufactur-
ers of fine condenser and dynamic micro-
phones, is now represented in this country
by AKG of Americy, a division of North
American TPhilips Company, Inc., with
headguarters at 125 Park Avenue, New
York Cily. Effective January 1st, the new
division has bhecome the sole authorized
distributor of AKG products in the United
States, according to Fritz Sippl, director
of international marketing for AKG. John
H. McConnell, recently assistant to the
president of Teeves Industries, Inc.,, has
hecn named product manager of AKG of
America. Mr. AleConnell is well known in
the field of electroacousties, in which he
holds six patents. epairs and service, as
well as a complete inventory of AKG
products, will be available at the AKNG
service center at 80-10 INeview Avenue,
Long Island City.

e New Altec Divisioen. A. A. Ward, Presi-
dent of Altee T.ansing Corporation, a sub-
sidiary of Ling-Temco-Vought, Ine., an-
nounced today the formation of a new
divigion to be known as Audio Controls
Division specinlizing in the design and
mannfacture of precision attenuators,
erualizers, filters, networks, and switches,
as well as, custom consoles and associated
products directed to the specialized re-
quirements of the recording, broadeast,
military and cominercinl sound fields. The
new Audio Controls Division will be
headed up by Arthur C. Davis who has
been well-known in this field for many
vears as a leading design-engineer and
manufacturer. In 1437, Mr. Davis organ-
izesl the Cinema Engineering Company
and managed its successful growth until
ten vears ago. Until recently Mr. Davis
wius in a similar eapacity with Langevin,
a division of Sonotec, Inc. A new plant and
lahoratory has been completed by Altec in
Anaheim to facilitate the engineering de-
velopment and production of Audio Con-
trols complete line of products. The dis-
tribution of these new products will be
channeled through Altec Lansing's pres-
ent marketing structure.

W\ amernaaaradiahietary com
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HI FIDELITY RECORDS

FROM YOUR TAPES
Monophonic only

12-in. 33!/, 25 min. per side, $5
12-in. 33143, 30 min. per side, $6
10-in. 33l/3, 15 min. per side, $3
10-in. 45, 6 min. per side, $3

Do not send us tapes recorded
both ways. We will have to re-
record and edit at $20 an hour.
We use Ampex tape recorders,
Neumann mikes and fine disc
recording equipment for those
fine hi fidelity records cut with
hot stylus. Tape copies; prices

are the same for stereo or
monophonic, $2 plus list price

of tape. Duplicated at 334, T\s
and 15 ips on 5" and 7” reels
only. We will accept as little

as one order or large quanti-
ties. Cash with order. Get our
special prices on Reeves Sound-

craft tape in any quantity.

Ohio Recording Service
2520 Monroe Street
Toledo, Ohio 43620

CIRCLE 81
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°...major
step
forwa rd it

ACOUSTECH SOLID
STATE AMPLIFYING
SYSTEM

. better than the best** . .,
seems to ‘grab hold of’ and
control a speaker to a degree that
has led many listeners to remark
that the speaker itself ‘never sounded
better.*' "' "“_. _the finest square wave
response | have ever observed™* , .

These are examples of the acclaim
accorded the Acoustech | Solid State
Stereo Power Amplifier since its in-
troduction at the 1962 New York High
Fidelity Show. Now the first “all-out”
solid state amplifying system is made
possible with the new Acoustech Il
Stereo Decade Control Center. These
two units afford the listener a new
standard in music reproduction and
reliability possible only with solid
state circuitry throughout.
For full information on these remarkable
instruments, send coupon below.
Acoustech | $395, Acoustech I $348
(slightly higher west of Rockies)

*High Fidelity Magazine, August, 1962
**HiFi/Stereo Review, February, 1963

/'

’—1

ACOUSTECH, Inc., 139 Main St.

Cambridge, Mass. 02142 Dept. A-3.
Name__

Address_____

City. State

CIRCLE 80

/

ADVERTISING
INDEX

[ J

Acoustech, tnc. ... coeniiiiionn 80
Acoustic Research, Inc. ............ 1. 33
AKG of America «...oeevonnaen.- 72
Altec Lansing Corporation ............ 69
American Concertone, Inc. ........ Cop. 11
Ampex Corporation . ..........cece.nn {. 5
Audio Bookshelf ........... ... ... 76
Audio Dynamics Corporation .......... 49
Audio Exchange ......ovevian s
Audio Fidelity Records ..

Audio Unlimited ........cooivaenoalt
Benjamin Electronic Sound Corp. ....... 9
British Industries Corporation ... 3, 30, 31
Carston Studios ............. 0 unps 79
Classified . ... iieiraas . 18
Concord ...... i . 65
Dynaco, INC. v ovviiini i iennanaaasl 35
EICO Electronic Instr., Co., Inc. ...... 11
Electro-Voice, Inc. ........... 1, Cov. IV
Electro-Voice Sound Systems, Inc. ..... 79
Empire Scientific Corp. ........ 15, 40, 41
Elpa Marketing Industries ........... 59

Fairchild Recording Equipment Corp. ...} 14

Finney Company ......eeea-coene ooy 12
Fisher Radio Corp. ........c..couvuans 7
Garrard Sales Corp. v v v vvvnnennerons 3
Gotham Audio Corporation ........... 70
Harman-Kardon 29
Heath Company 37
Hi Fidelity Center .........couvian. ] 79
ltoh, C., & Co., Ltd. {Lux} ..........; 71
International Electroacoustics, inc. ... | 75
Jensen Manufacturing Co. ........... 43
Karg Laboratories .............0. 200 . 80
Kenwood Electronics, Inc. ........... 39

KLH Research and Development Corp. .4 53

Lafayette Radio . ......oiiiiivena.s 80
Lansing, James B., Sound, Inc. ....... 55
M Company ... c.in i 44, 45
Mcintosh Laboratory, Ilnc. ........... 67
Multicore Sales Corp. . ...........c.. 79
North American Philips Co., Inc. ...... 73
Ohio Recording Service . ............. 79
Pickering & Company, Inc. ........... 17
Rye Sound COrp. wvvvvvrninennnnnn. 77
Sarkes Tarzian, INc. .. ... e nnanns 4
Schober Organ Corporation ............ 74
Scott, H. T, Inc. ....... ... ... Cov. 11
Sennheiser Electronic Corp. (N. Y.} .... 57
Sherwood Electronic Laboratories, Inc. .. 18
Shure Brothers, inc. ........... ... .. 27
Sonotone Corporation ................ 63
Stanford International ............... 8
Superscope, Inc. ......... . ... 47
Tandberg of America, Inc. ............ 68
TRW Columbus Division, Thompson

Ramo Wooldridge, Inc. ... .......... 51
University Loudspeakers .............. 13
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FM Stereo Multiplex

e
o au-{-'a-'

s

rack modei

Signal Generator

Produces the FCC specified
composite Stereo Multiplex
signal.
Production alignment and test-
ing of Stereo Adaptors, Tuners
and Receivers.

Servicing and alignment
of Tuners and Adaptors.

Model MX—1G cabinet $250.
Model MX—1G rack $255.

SAVE ¢100. Build your own
Precision MX—1G Generator

—kit $150.
Send complete data and spees. []

For prepaid shipment in U.S.A., send check
KARG LABORATORIES

162 ELY AVENUE, S. NORWALK, CONN.

or money order to:

CIRCLE 85

AFAYETTE

Mikes and Case
OPTIONAL

LAFAYETTE PROFESSIONAL
4-TRACK STEREO RECORD
and PLAYBACK TAPE DECK

Complete with Built-in Transistorized
Record/Playback Preamps
e Records Sound-with-Sound e 2 Record-
ing Level Meters o Records 4-Track Stereo
& Mono e Plays 4 & 2 Track Stereo, 4, 2
and Full Track Mono e With Connectmg
Cables and 7” Take- up Reel

$5 Monthty

'a:;e_é' “LAFAYETTE Radio ELECTRONICS |

4 Dept. AC-4, P.O. Box 10, 1

syosset, L.f., N.Y. 11781 H

{7 Rush me FREE Giant 422 Page 1964 4

Cat. 1

0 RK- 140 tape deck $ Enclosed. {

Shipping Charges Collect}

1

Name i

1

Address ... 1

R 1

City . Zone__.,. . State A
CIRCLE 86
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R T O N E

REVERSE—-O~MATIC

4 OPERATE )

RECORD

PULL 7O AgCORD PULL FOR ABD-O-HATIC/BCHO

PuLL YO WEcORD
.

i
RECL.  .VEL — ~—OUTH

on sound control, twin speakers, three
motor system, center capstan drive. And
there’s more. In fact, we have a bro-
chure crammed with facts. Send for it.
You'll b= amazed that the incomparable
directions continuously witho it flipping  Carave le gives you so much for less than
reels.) Reverse-o-matic” plkeys any tape  $399. For details and name of necarest
automatically to and fro tor as long as  dealer write to Concertone, Box 3162,
you wish. Simple, too. Fasy push button  South El Monte, California. E
CONCERTONE

operation. Built-in echo -o1trol, sound

And beyond compare itis. There'ssimply
no other way to describe the new
Caravelle. It's unique in the stereo tape
recorder field. Only the Carave le has six

heads. (Lets you record or play in both

WWW akherieanaiadiahistary com
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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 vou hear through an E-V Sentry Monitor. That’s beciuse cach
Sentry is simple, reliable and as flat in response as modern science can makel!it!

Gone are ““balance” switches or knobs that vary response . . . each Sentry is adjusted

flat at the E-V laboratories before you ever see Y
or hear it! And because of this simplicity, the E-V NEW VnICE OF AUTHBRITY '
Sentry Series spcakers are modest in size and price. ]

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 vou hear i1s 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 Il Floor Model, 32" H, 20" W, 13"D. List Price $265.00. Sentry | Wall or Ceiling Model, 17"H, 37" W, 212" D. List Price $248.33. ‘N S 1ts app/
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SENTRY |

ElecthoYbree

ELECTRO-VOICE, INC., Co a ducts Div., Dept. 341A, Buchanan, Michigan
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