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New 299D 80-Watt Stereo Amplifier

This best-selling stereo amplifier, top-
rated by all leading consumer testing
organizations, is now better than ever.
New luxury features include: direct
connection for powered center chan-
nel and extension speakers, speaker
switch for private listening, new
switching for choice of five low level
inputs, non-magnetic electrolytic alu-
minum chassis, exclusive Scott Bal-
ance Left/Balance Right level
balancing system, and massive output
transformers. Behind the handsome
panel, with its easy-grip knobs, is a
lifetime of trouble-free performance

New 2220 50-Watt Stereo Amplifier

There’s a new look to the ever-popular
222 series . . . and new performance,
too. Massive transformers deliver
enough power to drive even the most
inefficient speaker systems . . . and
the 222D gives you power in the low
frequencies, where it’s really needed.
This value-packed performer incor-
porates a center channel speaker con-
nection without the need for an addi-
tional amplifier, speaker switch for
private listening, front panel switch
for selection of phono or tape deck.
Build a quality music system around
this most versatile, feature-filled

and power to spare. $229.95

amplifier. $179.95
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New 200B 30-Watt Stereo Amplifier
Scott performance and looks at a
budget price! Oversize transformers |
give full power in the critical bass
range . . . power enough to drive low
efficiency speakers to full room level.
The new 200B has features you’d
never expect to find at this price:
stereo headphone output on front
panel, dual tone controls, tape moni-
tor, and a handsome, massive panel
and knobs. Scott gives you all the
controls and power you’ll ever need at
a price not much higher than you
would pay for ordinary equipment
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without Scott quality. $139.95
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Wide Range of Features and Controls

1. Oversized output transformers for
full bass response.

2. Non-magnetic electrolytic alumi-
num chassis for cool operation and
lowest hum.

3. Dual tone controls for maximum
adjustment of any program material
4. Exclusive Scott balancing method
for perfect stereo regardless of speak-
ers or program material.

5. Conservatively designed power-
supply assures years of trouble-free

riaht o

SPECIFICATIONS

299D 222D 2008

e S E— -
Power per

channel (IHF)

watts 40/40 25/25 15/15
Power band

(cps) 19-25,000 | 19-25,000 | 25-15,000
— — || E— .
Hum Level

(db) —80 —80 - 70
Tape Monitor Yes Yes Yes
Dual Tone

Controls Yes Yes Yes
N —— _ ES—C
Stereo Head-

phone Qutput Yes Yes Yes
Low Level

Inputs 2 2 1
High Level

inputs 3 3 2

enjoyment.

\ v

ystem

WANT MORE
INFORMATION?

Mail this coupon for complete infor-
mation on all the great new Scott
components and kits.

Include names of interested friends, and
we’ll send them duplicate materials.

| H. H. Scott, Inc. Dept. 35-10 1
I 111 Powdermill Road I
I Maynard, Mass. I
I Send me complete information on the new I
1964 Scott line of stereo components & kits.

I Name . .. T W'y '
.l Address

I City . .. .Zone

_ |
|
.State. . . I
|

|

SCOTT"

Export: Marhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radie Corp., 50 Wingeld Ave.,Toronto

- -

All prices slightly higher west of Rockies. Accessary cases exira.
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Number 2 in a series of discussions
by Electro-Voice engineers

COMPLETING
THE
CIRCUIT

ROBERT C. RAMSEY
Chief Enginear, BE, TV
and Recording Equipment

Generally, sound pickup quality is controlled, in
large measure, by correct choice of the micro-
phone. On occasion, however, what seems to be
the right choice doesn’t work as planned. One
factor often overlooked is the proper electrical
match between the microphone and its input cir-
cuit. Let us consider the various cases encountered
by the sound engineer.

Most common is the condition where the micro-
phone output is connected to an open grid—the
microphone is not loaded. Since microphone speci-
fications are normally based on open circuit meas-
urements, response and level should be as specified.

When microphones are terminated by loads ap-
proaching their own impedance values, their per-
formance will differ from that specified for the
unlvaded condition. Examples of the loaded con-
dition include the use of low level mixing, and
transistor amplifiers with low input impedance.
Performance changes under these conditions are
important to both the manufacturer and the user.

The simplest condition of loading is when the
microphone is terminated by a resistive load equal
to its own impedance value at all frequencies.
When this occurs, the result is simply a drop in
level at all frequencies. No change in response is
experienced.

Another important type of loading occurs when
the load impedance varies with frequency and re-
sults in a change in overall frequency response.
An example is the effect of cable capacitance when
the microphone is used in the Hi-Z mode. The
cable impedance decreases with increasing fre-
quency, resulting in high frequency attenuation. A
dynamic high impedance microphone will show
serious high frequency loss when cables longer
than eighteen feet are used.

Mass-controlled bidirectional and cardioid micro-
phones generally have impedance curves that de-
crease sharply as frequency increases in the range
from 100 to 2,000 cps. When these microphones
are connected to resistive loads, both a loss in
level and a change in response occurs: The most
noticeable change is that of reduced bass response,

In most applications, professional microphones are
connected for open circuit operation and the load-
ing problem simply does not exist. Professional
microphones are usually low impedance so that
the effect of cable capacity is extremely small,
even with very long cables. For example, a loss
of only one db at 10 ke will occur with a 50 ohm
microphone connected to a 620-foot cable. The
same one db loss will be noted at 190-feet when
an impedance of 250 ohms is used.

Loading professional microphones will not nor-
mally seriously degrade cound quality. For in-
stance, using a 250 ohm microphone in a 50 ohm
input results in 7 db higher output level, with a
slight bass roll-off, and a slight attenuation at
10 kc. A 50 ohm microphone used in a 250 ohm
input results in a 7 db loss in level, but no change
in response. “Mis-matching” can sometimes actu-
ally improve results, when the effects of loading
are carefully considered.

This excerpt from E-V Microphone Facts
(Volume 2, No. 1} presented as an induslry
service. For more delailed discussion, wrile:

ELECTRO-VOICE, INC., Depi. 1033A
Buchanan, Michigan
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® Remote Control with
Light. William G. Dilley de-
scribes a method of control-
ling equipment—voluine, or
any other parameter which
can be controlled by a vari-
able resistor—with light-
sensitive cells.

@ 15-Deg. Vertical Angle—
A Key 1o Better Stereo
Sound. Benjamin B. Bauer
of CBS Laboratories takes
up the cudgels to defend the
RIAA-suggested standard of
15 deg. for the vertical an-
gle of pickups.

® The Matched Load, by
George Fletcher Cooper.
Here are seme thoughts and
opinions, concerning the
matched load, which extend
the traditional concept.

and

3

. Lafayette “‘Criterion’
transistorized stereo pow-
er amplifier, Model LA-
280

. Dual 1009 Automatic
Turntable

. Dyna “Stereo-35" Power
Amplifier
Heathkit IM-30 Transis-
tor Tester

the November Issue

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

AUDIO CLINIC

Joseph Giovanelll

Send questions to:
Joseph Giovanelli
2819 Newkirk Ave,
Brooklyn 26, N, Y.
Include stamped, seif-addressed
envelope.

Power Amplification

Q. It has always been my undevstanding
from articles I have read that the amount
of amplifier power needed is mainly gor-
erncd by the efficiency of the speakers, the
size of the listening room, and the acous-
tical environment. In my particular case,
the efficiency of the speakers is high. The
size of the room 1is approximately 25-fi.
long x 16-ft. wide x 8&-ft. high. The acoustics
are slightly on the live side, yet I find that
some people in the field insist that even
with efficient speakers the really high-pow-
ered amplificrs will give audibly beller re-
production at the extremes of the frequency
range. For lack of a more refined seientific
term, the resulls are called “cleaner,” “more
transparent,” “effortless.” Recommendations
have been up to 150 watts triode power per
channel. Others disagree emphatically,
claiming that 30-watts per channel is more
than enough reserve power for reproduction
of the very finest commercial recordings
avatlable today.

I have no way of proving or disproving
these opinions, unless I had access to this
higher-powered equipment and could ar-
range for A-B comparison in my basement.
Unforlunately, manufaclurers do not loan
out 150-wait power amplifiers to salisfy
the experimental nature of the audiofan.
Therefore, at this point, professional advice
is in order. Robert De Salvo, Franklin
Square, New York.

A. You ealled your topic “Power ampli-
cation.” It should liave been “Power Out-
put” because you are not concerned here
with the amount of amplification possessed
by a particular amplifier, but you are con-
cerned with the amount of power the am-
plifier ean deliver to the loudspeaker. Strict-
ly speaking, a power amplifier takes a small
amount of power and amplifies it to a
larger amount of power. This is something
which you very well would be concerned
about if you had a preamplifier which had
extremely little output and you would then
have to kuow if the amplification, or gain,
of the power amplifier were sufficient to
raise the feeble signal of the preamplifier
up to the level of the maximum capabilities
of the amplificr. Quite a bit could be said
on thig subjeet, but it is not the purpose
of this paper to delve into that aspect of
sound reproduction.

There is no really definite answer to your
problem. A high-powered amplifier will cer-
tainly deliver clean sound to the speakers
if it produces clean sound. The fact that an
amplifier can deliver large amounts of
power does not necessarily mean that the
sound produced will be elean.

WWW arkhrerieaniadiahictary com

If you compare the sound of a clean, 14-
watt amplifier to the sound produeed by a
100-watt unit which produces cousiderable
distortion, the 14-watt amplifier will likely
sound better than the 100-watt unit,

Getting to the heart of the matter, if the
low-power amplifier is elean at its maximum
output, you ean use it with any speaker—
cven the least efficient—provided you are
listening in an average-sized room. Al-
though your listening room is lurger than
average, you point out that your speakers
are quite efficient, and this fact should off-
set this.

I know this is a very controversial point,
All T ean say is that I am using very ineffi-
cient speakers and a 14-watt amplifier. The
amplifier is clean at its maximum output.
That is the seeret. I have had some 20-watt
units here and I could not use them with
the same speakers.

FM-Stereo Detectors

Q. Would it be advantageous lo replace
the diseriminator detector with a ratio de-
tector for operation with a stereo multiplex
adaptor? Robert . Timmerman, Soull
Charleston, West Virginia.

A. It is frequently desirable to convert a
diseriminator eircuit to one employing a
ratio detector when FM stereo is to be in-
stalled in the musie system. This is true in
thiose instances in which the tuner was built
betore the advent of FM sterco.

The diseriminator transformers used with
some of these old sets (il not have tle
bandwidth required for good F'M sterco. Tt
has been determined that the best cure i
to replace the unit with a ratio detector.
Modern ratio-detector eireuits Lave some-
what better bandwidth characteristics than
do today’s diseriminators. Further, modern
ratio detectors are able to produce fine
sound quality, as opposed to some of the
unitg used in older tuners. Many of yvou can
remember low easy it was to tell if you
were listening to a diseriminator or a ratio
detector. 1t is not so ecasy to do this nowa-
days.

Current Limiting with Silicon Diodes

Q. My power amplifier uses lwo silicon
rectifiers in a voltage-doubling arrangement
in the power supply. When I first turn il on,
there is quite a surge, resulting in a loud
hum in the speakers which lasts 10 to 20
seconds. I assume 1his does the components
no good over a period of time.

Do you recommend wiring a surgistor or
thermistor of some sort into the circuif?
Perhaps one of the types that simply plug-in
between the amplificr and the 117-volt a.c.
line? Fred W. Schill, Palo Alto, California.

A. Beeause a silicon diode requires no
warmup, and because its forward resistanece
is muech lower than that of a thermionie
rectifier, the filters charge very quickly.
This could cause the filters to overheat if it
was not for the fact that the power trans-
former with which they are associated has
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TYPE A AT6 AUTOSLIM/P
Automatic Turntable Automatic Turntable .z Intermix Changer
$54.50 N $39.50

This yeéir again, more people will choose one of these 3 Garrard
models than all other record playing components combined.

: ” R

¥ Clearly and concisely, it descnbes the importans Garrard adva:lces—all of whxch plnyg yital in - ’u"::
msunng top performance ard lc:xger life for your records. Every Garrard mode! is plctured color ‘& Of‘:"“

pns o how they ntnbute to your s

vﬁ(xthout "larg

ek '
ATIC TURNTABLES

dARRARD Division of British Industries Corp., Port Washington, N.Y.

o - 8anadian Inquiries to Ghas. W Pointon, Ltd., 66 Racine 3cad Rexdale, Ontarin
= L. ®ther territories to Ga.rard ?gmeenng & Mig Co., Lid, s~ ndon, Wilts., England
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real FM

authorities
agree. ..

for the best seat in tgze house . . .
you need a IFINCO jwarp winnive
FM ANTENNA

Guarantee yourself the best seat in the house for
tonight’s FM concert . . . install a fidelity-phased
FINCO FM antenna.

THE FINNEY COMPANY

Bedford, Ohio
Dept. A
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some resistance in its secondary winding.
This resistance limits the eurrent flow.

The only thing to be coneerncd about is
the situation which might result if the cir-
cuit has no bleeder and if the warmup volt-
age is almost high cnough to break down
the electrolytie capacitors.

If these conditions exist in your equip-
ment, you should definitely usc a deviee to
limit the voltage during warmup. Other-
wise, the life of the filter capacitors will he
materially shortened. Any of the devices
you mentioned will funetion provided that
the voltage is normal after the filaments
have come up to operating temperature. I
prefer devices which are thermostatically
controlled in sueh a way that when the
equipment has fully warmed up, the coun-
tacts close. You arc thereby certain that the
voltage fed to the equipment is the actual
line voltage.

Units of Capacitance

Q. I have been studying the cireuit dia-
gram of a tape recorder I have just bought.
I am puzzled by the capacitors with values
in “nF.” (There are also capacitors with
rvalues in “pF” and MF, so the nF’s cannot
be mistakes in this circuit diagram.) From
the way they are used in the circuit, I guess
that 10 nF equals 0.01 MF, and that 1 nF
equals 0.001 MF. Am I right? B. D. Burks,
Silver Spring, Maryland.

A. Your understanding of the values of
the nF is correct. This is the new nomen-
clature of eapacitors which has been
adopted by the National Bureau of Stan-
dards. We will see more and more of this
uotation in time.

MF stands for microfarad. You more
often see this written as uF. This unit is
one millionth of a farad.

MMF or uuF stands for micromicrofarad.
This, in turn, stands for one millionth of a
microfarad. Because micromicrofarad is a
long word and has a three-letter abbrevia-
tion, the prefix pico has heen substituted for
the prefix mieromiero. Pico represents one
millionth of one million. Pico is eoupled
with farad to produce picofarad, pF. One
pF is equal to 1 uu®.

It is also a good idea to have some
unit equal to 0.001 uI" so as to make writing
of capacitance values easicr. Such a unit
has been devised. It comes from the Greek
word for nine. That number is equal to the
number of zeroes that would be present if
the capacitor was expressed in fractions of
a farad. In other words, the nanofarad, nF,
is equal to 1079 farads, or 1 nk equals 0.001

wl. xE
SAVE YOUR
COPIES OF
» Each file holds a Attractive and
full year’s copies. practical for your
* Jesse Jones Vol- home or office
ume Files for ev
publication e 3 for $7.00 $ °
: 6 for $13.0
. Co':'efecli'm dur.able ORDER NOW — send
leather like Kivar, | peck or money order
title embossed in 16
Kt gold. MAGAZINE FILE CO.
520 FIFTH AVENUE
Sotisfaction guaranteed NEW YORK 36, N. Y.

F R E DESCRIPTIVE FOLDER
UPON REQUEST
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Now there are two Troubadors

The New Empire 498 — No Larger Than A Record
Changer . . . Every Inch A Troubador. The model 498
is tailor-made tor console or equipment cabinets. Record
playback in console cabinets has special problems. Acoustic
fecdback, for onc. Because of the close proximity of turn-
wble to speaker, stereo equipment often “talks back.” Not
too long ago, Audio Magazine tested the Empire Troubador
.. they reported: “We tried to induce acoustic feedback
by placing the turntable on top of our large speaker system
and turning up the gain—WE WERE UNSUCCESSFUL.”
Other factors important to cabinet owners are stability and
level requirements. Many turntables call for a perfectly level
surface, and the jars and jolts of heavy footsteps or acci-
dental bumps can jump some arms even in the most stable
of cakinets. Stability under virtually any conceivable situa-
tion is assured by Empire’s sensational “Dyna-Mount”
(vibration-absorbing multiple-loating suspension system).
As tor levelness. .. the New 498 Troubador with more
perfect balance, tracks and plays even while turning upside

down. (Dimensions: 1578” wide x 1314” deep . . . height
required above mounting board 234”; depth required below
turntable base plate 315™).
The Famouwos Empire 398. Outstanding! Too perfectly en-
gineered far even a whisper of distortion . . . too hand-
somely finished to hide hehind cabinet doors. The response
of the country’s hi fi mzgazines to the Empire Troubador
says it as well as we could. High Fidelity, for example,
rcpo{rts: "Thﬁ "i;]roioador' represents a precision-engineered
product of the highest qualizy . . . wow,
flutter and rumble completely inaudible IAEL?:;’,BADOR

a CONTENTS
. . . fiest-rate audio components: hum =
field completely negligible . . . speed ot e 980
accuracy very good.. maximum tracking | Srameat saced oy
error of the arm was judged to be neg- | torsf dymatin: . ang
ligibly small . = . very low needle talk,

the new Empiwe 880p mono-

stereo cartndge featoring

>t C Bycariid )

minimum hum pickup . . . clean response § byties s

fi Complete with handsome

- one of the finest, handsomest record | Someete win handion
players available. 358 - $190

For a demonstration: see local +i Fi dealzr / For complete lizerature write Empire Scientific Carp., Dept. H., Garden City, N.Y.

EEMPIRE

“World's Most Perfect Record Playback System.”

EXPORT: EMEC. PLAINVIW, L.I.,, N. Y. ¢« CANADA, EMPIRE SCIENTIFIC £ORF., _TDJ., 1C51 EGLINGTON WEST, TORONTO
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BRAND NEW
FOR '63

eshing new appn
Offers a th
n dete with equipment
ord shell, custom
nizhed in Qiled Walnut

ign created for “Shell Spesk-
at sach end and in-
1 1

404 Stumrg eguipment cabinet thal feafures two
pull-su* drawe anger turntable, the

ar tor handieds r tape deck at your
ni% in cang or match-

$84.50

fed from genuine hardwoods and

makch & -

A udio
O@riginals

474 S. MERICIAN ST. INDIANAPOLIS 25 INDIANA

LETTERS

He Likes Pipe Organs

SIR:
Hooray for Mr. Pickering’s excellent ar-
ticle (Eleetronic Simulation of Organ

Sounds) and a comprehensive survey of
the things that most electronic organs
simply don’t do. There are, however, two
facets of the sound of a real organ that
Mr. Pickering either overlooked or failed to
mention in his article. One of these is the
actual change in harmonic development
within a given rank of pipes as one runs up
the scale. This, it seems to me, is one of
the major faults of so many eleetronic iu-
struments, in that harmonie developme.:t
is the same for each note of the scale.

The second item concerns non-harmonie
sounds that are to be found in pipe or-
gans. Pipes which are voiced in the man-
ner of the seventeenth century have a de-
lightful “zzzzzzt” (not to be confused with
the “chiff’”) when they are sounding. This
added sound tends to give clarity to voice
lines and greater piteh definition to each
note. Oddly enough, this sound is mostly
the result of a cluster of non-harmonie
sounds that vary little from note to note:
i.e. they have little if any relation to pitch.
Any system of tone formation that relics
exelusively on development of proper musi-
cal harmonies only must perforee sound
less interesting that a sound whieh carries
these little non-harmonic sounds, Likewise,
many reeds develop strange noises and
other non-harmonic sounds that add greatly
to the characteristie tone quality of the
stop. This is particularly true of the short-
resonator solo reeds of the Regal type.

Mr. Pickering mentions the need for
equal loudness over the entire scale. In
faet, the loudness should, if anything, in-
crease in the treble and he somewhat at-
tenuated in the bass. The seventeenth-cen-
tury builders arrived at this conelusion em-
pirieally and frequently nsed two pipes per
note in the trebles of the more important
stops.

Mr. Pickering’s comments on the use of
“borrowed” mutations (speeifieally the
twelfth and nineteenth) is something that
cannot be stressed too highly. If proof he
needed, try the combination 8, 22, and
1%’ on a derived group of stops and then
on separate, properly tuned, ranks. In the
first instance each of the three pitches
stands out and they do not truly blend,
whereas in the second instance the three
combine to form a new sound that is dif-
ficult to break down into its compounent
parts.

As an organist, I find that one of the
most frustrating things about the elee-
tronie instruments I have played upon is
the lack of independence of each note.
When everything is derived from the same
oscillator and octave couplers, playing
middle C while tenor C is already playing
does not aetually sound like a note being
added. This, of course, destroys all bal-
anee and effect in any polyphonic work.

One final thought: Doesn’t the logieal
conclusion of Mr. Piekering's articles ne-
gate the first advantage he gives for elec-
tronic organs? It certainly sounds as if
building an electronic instrument along
his suggested lines to achieve a more re-
alistic sound must inevitably lead to costs
that are virtually the same as pipe organ.
And pipe organs have certainly proven their
durability when one considers the sixteenth
and seventeenth century instruments that
are still used regularly in Europe.

Oops, I almost forgot one minor item.
Even the mighty Wurlitzer gives pause to

WWW. asknefrieantadiahigstary. com

the electronies when the “sob” of the
Tibia is considered. Ilere we have the case
of a pipe that is actually being overblown
at regular intervals thanks to the huge
tremnlant. The result is that certain of the
harmonies more or less come and go to
create the characteristic “sob.” Iow ecan
the electronie generator achieve this?
Epwarp P. Woob,
1548 Lexington Court,
The Village Green,
Kansas City 10, Mo.

More Transistors vs. Tubes

SIR:

In reference to Mr. Crawford’s LETTER
which appeared in the May issue, I must
say that I agree with Mr, Crawford’s
observation that transistor amplifiers have
no inherent magic on the reproduction of
square waves. I disagree with his analysis
of the limitations of vacuum-tube ampli-
fiers.

Square-wave testing of amplifiers is a
powerful tool, since proper reproduction
of square waves shows frequency response,
phase shift, and transient ringing or in-
stability (proper damping). It was early
recognized (prior to World War II) that
square-wave testing was the best method
of cheeking video amplifiers for television,
and as techniques advanced the same prin-
ciples were applied to audio amplifiers. E.
B. Harrison of Peerless and Altec-Lansing
wrote the first paper on square-wave test-
ing of audio output transtormers. It ap-
peared in Tele-Tech magazine in Mareh,
1850. Shortly thereafter Dave Hafler and
Herb Keroes of (at that time) Acro Trans-
formers also produced output transforers
which would pass good square waves with
tundamental frequenecies for 20 to 20,000
cps. Perhaps you recall the “Musician’s
Amplifier” article which Dave Sarser (a
professional musician) and I wrote in 1949,
This amplifier passed square waves, as did
designs by Hafler and Keroes. So a prop-
erly designed vacuum-tube amplifier
equipped with a good output transformer
will pass square waves with fundamental
frequencies from 20 to 20,000 cps. Modern
amplifiers which pass square waves do
sound better according to my many con-
tacts with professional musicians, so this
question of square waves is important, al-
though transistors do not have a corner
on this.

I most heartily agree with Mr. Craw-
ford’s eomments on music power wversus
sine-wave power ratings. The continuous
sine-wave power rating (watts at a given
distortion) is the only meaningful mea-
sure. To carry the same reasoning a step
further (as I always did in my amplifier
articles) the continuous sine-wave power
should be given for frequencies from 20 to
20,000 cps. The best method is a plot of
constant distortion power vs. frequency.

MEeLVIN C. SPRINKLE,
3403 Saul Road,
Kensington, Md.

SIR:

Mr. Crawford's letter pinpoints some of
the difficulties in trying to analyze an am-
plifier from a schematie, especially when
the transistors used are not standard units.
Even an experienced engineer like Mr.
Crawford is bound to come up with a few
erroneous conclusions. For example: 1. The
required signal to produce 40 watts output
per channel at 16 ohms on the Acoustech I
is 2.5 volts—exuctly as specified. At lower

(Continued on page 37)
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MODULAR MICROPHONES!*
Another exclusive concept that makes
UNIVERSITY microphones better.

20 microphanes? Yes—for any one of Univer-
sity’s MODULAR MICROPHONES can provide at least
five different methods of operation! University
has inaugurzted a new era in microphone design
and construction—professiona!l microphones of-
fering total interchangeability with every con-
ceivable typs of adapter! This permits long-term
savings as well as improved versatility, for you
can add suitable adapters as your microphone
requirements change—without buying addi-
tional microphones. You need never compro-
mise quality to meet a price.

AUDIO e OCTOBER, 1963

And it works as simply as this: equipped with a
minimum of basic University MODULAR MICRO-
PHONES, any one of University's interchangeable
adapters may be chosen to complete the micro-
phone assembly you require...with or without
switches, for cables with and without quick-
disconnect plugs, for screw-on or slide-on floor
and desk-stand operation. Anc you can make
instant impedance changes without tools, rewir-

|
-
ing or soldering! " TRADEMARK f ~ ’ t ;
Com W L3 i R 8
For the complete story on UNIVERSITY
University's MODULAR LOUDSPEAKERS

MICROPHONES, send for free 16-page
brochure. Write Desk R-10,

Division of Ling-Temco-Vought,
Oklahoma City, Oklahoma
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Marty Gold: Sounds Unlimited
RCA Victor LSP 2714

Il you like to keep track of the rise and

fall of controversies in the record business,
put down the month of August ‘63 in your
diary. It was in that month that RCA Victor
showed signs of reselving the Dynagroove
controversy insofar as their popular music
recordings are concerned. The solution is a
simple one that should prove acceptable to
any reader of this magazine, T'he jackets and
labels of several Victor stereo dises issued in
August carried the name Dynagroove hut the
records themsclves had been purged of just
about everything I had objected to im the
Dynagroove process. The good points of the
process have been preserved: record surfaces
are quiet; signal level is still a shade above
the industry average and the over-all sound
contains several clues indicating retention of
a tape speed of 30 ips for the master record-
ing. The best news, of course, is the return to
a full range of frequencies and dynamics on
the record that we used to take for granted
in RCA’s pre-Dynagroove releases, Now every-
body should be happy. The console and porta-
ble crowd, which hears pretty much what the
ads tell them they’re going to hear, will never
know the difference and continue to huy the
records because of the Dynagroove embhlem on
the disc. The component erowd assuming RC.A
continues to put out a ‘“normal” record such
as this one will know that the switch back
to full sound has taken place and will not let
the Dynagroove emhlem deter them from buy-
ing an RCA record—so long as real sound is
to be found on the dise. That the changeover
to sensible sound will be a gradual one is
borne out by the fact that the Morton Gould
and “Cleopatra” Dynagroove recordings I've
heard recently had the limited frequency range
associated with computer processing,

Marty Gold’s tasteful treatment of scasoned
musical favorites features closeup miking of
several talented soloistx. Thie Mel Davis trum-
pet has extraordinary tonal sheen in There
Goes My Heart. 1'hil Bodner's alto sax adds
just the right touch of fluid elegance to Moon-
light in Vermont while the tuba of Don But-
terfield and Joe Wilder's fluegelhorn spark
four other tunes. With the return to normal
frequency response on the dise, the sterco
depth and spread missiug in previous Dyna-
groove recordings is back on full display here,
giving the ear a chance to appreciate the very
fine channel balance Marty Gold has attained
in these Sounds Unlimited.

Midnight in Tokyo
M-G-M SE 4126

This label's 21 Channel Sound has heen
transplanted to Japan in order to add more
dash to an elaborate tour of Toukyo’s leading
night spots, “Midnight in Tokyo” features the
work of Japanese musicians performing in
that city's very modern recording studios
filled to the brim with Japanese, American,
and Kuropean equipnient. This is not the
first time an American lalhel has offered such
a combination in a formal recording session.
A little over a year ago, Time Ilecords began
to issue an ultra-modern music series in
classical releases played by Japanese syni-
phonie ensembles picked up with native audio
gear. Popular music of the Orient has been
slower in reaching us despite the efforts of
Capitol Records to publicize the street sounds
and music of Tokyo in its Cupitol of the
World serfes.

In this multiple-channel recording, Tadaaki
Nisago leads a bhig band called the Tokyo

8

Boys in a dozen selections composed by Sam
Urai reflecting the musical fare that wmight
be heard in a current tour of Tokyo nightlife,
Side One takes in some of the magnificent
night clubs that stretch from the Ginza to
the celebrated Akasaka Strip, Side Two at-
tempts to paint a picture of some of Tokyo's
great new hotels. No matter where this re-
corded tour pauses for musical refreshment,
there are many opportunities to sample the
Dodonpa, the off-beat Mambo music that
seems to be the current national craze in
Japan, Stereco directionality in this release
is patterned on the American studio record-
ings. Frequency response fits easily within the
best of current domestie standards,

Hear That Whistle Blow
Mobile Fidelity MF 12

A strict timetable of releases for steam
railroad fans is still being maintained by
Mobile Fidelity Records of Burbank, Cali-
fornia. The locomotives starred in this series
are almost entirely vintage stock but the
audio gear used in preserving their highly
individual sounds is of the very latest design.
In addition to top-rated mikes, selected on
the basis of weather and temperature con-
ditions on the day of recording, this railroad
series now boasts a new feature in the pro
duction  process—a  transistorized control
board for feeding the signal to the master
dise lathe. Owners of solid-state preamps will
be the first to find consolation in the fact that
Mobile Iidelity has dispensed with trans-
formers and vacuum tubes in their control
board.

Shortline steam railroads in widely seat-
tered parts of the country are brought into
play for this release. Locales range in altitude
from the creek level run of a Georgia Pacific
Corp. train ncar Dundon, West Virginia, to
the breathy scramble of doubleheaded loco-
motives of the McCloud River and Yreka
Western lines working in the vicinity of
Northern California’s 14-thousand-foot Mount
Shasta, There are many moments of drama
in depth as the whistles search out the con-
tours of the landscape. As a matter of fact,
there are [ascinating moments in just about
every release Mobile Iidelity has on the
market, In this particular recording, the
intricate  rhythms of the doubleheader’s
mountain  struggle are the speecial sterco
treat.

She Loves Me (Original Broadway Cast)
M-G-M SE 41180C-2

The way things have been going on Broad-
way in recent mionths, the start of the season
for good musicals has been gelting later and
later. It was not until April 23rd of this year
that the 1962-'63 season found itself with
a reasonably outstanding show on the boards,
“She Loves DMe”, starring Barbara Cook,
Daniel Massey and Barbara Baxley is an old-
fashioned, dyed-in-the-wool Continental-style
musical that would have attracted ample at-
tention in former seasons, even as part of
a normal crowd of good shows, This yvear if's
a godsend to Broadway and the first real
break to come the way of original-cast record
buyers in many months. In one respect, this
M-G-M album breaks new ground for the
home listener. It's the first album 1 can recall
that devoted two full dises {o a Broadway
show within a month after its opening. Only
one other musical, to the best of my knowl-
edge, has received such comprebhensive cov-
erage on records, “The Most Happy Fella”
by IFrank Loesser was released in a complete,
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three-record version by Columbia Records hut
that event took place some time after the
show first came out in the usual single record
original-cast version,

If this two-record set of “She Loves Me”
does well in sales, perhaps other Broadway
producers will be encouraged to follow the
lead of Harold Prince in making available
a larger portion of their forthcoming pro-
ductions to the record buyer. As it happens,
the story of this romantic musical set in a
Hungarian perfume shop of the 1930's (it has
no libretto in the usual sense of the word)
would not have been easy to follow on dises if
the album had consisted of only one record.
By the time you get through the four sides
of this album, there's very little you don’t
know abhout the characters and setting of the
show. The songs by Jerry Bock and Sheldon
IMarnick contain far more of the basic in-
gredients of the plot than we find in the
typical musical.

To this listener, the significance of “She
Loves Me” lies in the fact that a standard
Broadway team such as Bock and Ilarnick,
whose previous music and lyrics were of a
semi-documentary nature in such shows as
“Fiorello” and ‘“Tenderloin”, ecan turn out
a Buropean-style charmer of such wit and
polish.

The United States Marine Band
RCA Victor LSP 2687

By special arrangement with the U.S. De-
partment of Defense, RCA Victor has issued
the first eomnercial recordings ever made by
the nation’s service bands. In addition to the
Marine Band, the bands and choruses of the
United States Army, Navy, and Air Force may
now be heard in a series of recordings offered
for public sale. Proceeds of such sale are to
go to the campaign now in progress to raise
A sum of thirty million dollars for the Na-
tional Cultural Center that will rise on thoe
banks of the Potomac in Washington, D.C.
The recordings by the Marine and Navy bands
will be of particular interest to oldtimers in
the audio field who remember the days when
the radio broadcasts of the Dbands were a
favorite source of program material for off-
the-air recordists. The Marine Band has lost
none of the sparkle that has always set apart
this high-morale organization but RCA’s
Dynagroove process is a distinet disappoint-
ment in this “location’ recording. (All four
service bands were recorded at Cramton
Auditorium, IToward University, Washington,
D.C.) Of the entire quartet of recordings,
only the U.8. Navy Band is given a modicum
of bass response. All four stereo dises (the
others are RCA LSP 26805, 2686 and 268S8)
fail to include anything approaching the
fundamental frequency of the bass drum. At
normal (RIAA) crossover, my four woofers
picked up only a suggestion of the overtones
of the bass drum. I then tried a crossover
of 800 cps instead of 500 and discovered
that the overtones in question could he beefed
up into a semblance of bass drum sound-—
after an increase in an already liealthy play-
back level. All this, however, gave me results
still far removed from the bass drumm funda-
mentals readily available at 500 crossover on
dozens and dozens of earlier RCA stereo dises.
No wonder the elaim is being made that Dyna-
uroove reduces trackiug difficulties on any
phonograph in public use today. At the other
end of the spectrum, high-end response on
all four of these band recordings is virtually
nonexistent above 9000 cps under the RIAA
playhack curve.

Teri Thornton: Somewhere in the Night
Dauntless DS 6306

Tom Wilson, the far-ranging artist and rep-
ertoire director of Audio Fidelity's Dauntless
lahel, has a new entry in the gual vocalisl
sweepstakes that have always kept record
companies on their toes. New talent in the
vocalist field is continually undergoing a
process of development because the quirks
of public taste still complicate the task of
Picking a winner. Teri Thornton comes to the
Dauntless label from the midwest, bearing
with her a recommendation from no less a
jazz figure than Caunonball Adderley, who
considers her “the greatest voice since Ella
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8” mid-range
with 5%2 Ib.
magnet structure,
12" voice coil

15" woofer

with 6 1b.

magnet structure
and 2” eddy current-
damped voice coil
wounrd on pure

electrolytic copper — |

First ‘soft’ dome
hemispherical
tweeter; 27 cotton

Introducing the XP-10...an extraordinary

IHE XP-10 CONSOLETTE is a new 3-way
loudspeaker system utilizing hand-made,
high-compliance transducers with massive,
high flux density magnet assemblies. It is
relatively compact in size but has the abil-
ity — due to the increased cone dimensions
of the drivers used — to produce the “big”
sound usually found only in the largest,
most expensive systems available today.

The woofzr, for example, is a large 157
transducer utilizing a pure electrolytic cop-
per 2” voice coil to generate eddy currents
which achicve frequency-linear damping of
cone motion. The cone itself has a butyl-
impregnated half-roll surround and is ex-
tremely stiff and straight-sided so as to
operate as a true, rigid piston throughout
its assigned range. The heavy magnet struc-
ture (6 pounds) achieves a very high flux
density for precise control of the rigid,
compliantly-suspended moving mass. Open-
air resonance of this superb bass unit is
below 19 cps.

The midrange speaker is a full 8” with a
5% |b. magznet structure. Due to its rela-
tively large size and special design, an un-
usually low cross-over point of 200 cps is
facilitated. resulting in negligible phase dis-
tortion (since the same speaker reproduces
the major part of musical intelligence pro-
duced by orchestra and voice). It is housed
in its own AcoustiGlas-packed sub-enclo-
sure for optimum loading and to prevent
distortion-causing interaction with woofer
and tweeter.

High frequencies are more ‘transparent’
than ever as the result of major break-
through in speaker design—the “soft” dome¢
tweeter. This tweeter, which handles fre-
quencies above 2,000 cps, consists of a soft
cotton hemispherical dome bonded to a
light copper 2 voice coil. The use of a soft
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cone instead of a rigid diaphragm virtually
eliminates high frequency resonances. Tran-
sicnt response is unsurpassed due to the
unit’s remarkably high flux density (14,000
gauss) and low moving mass (134 gramsi.
Cone break-up is virtually eliminated by
applying the driving force to the soft corme
on its periphery rather than at its center.
The system utilizes a low-loss 6 db/oe-
tave quarter-section inductance-capacitance
network crossing over at 200 and 2,000
cps. All inductors are of the lew-loss, air-
core type. Continuously variable level
controls for mid-range and treble speakers
provide wide flexibility in compensating for
differences in room acoustics. Overall sys-
tem response extends from 28 cycles to

P A IO
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diaphragm
and 52 Ib.
magnet structure

AcoustiGlas-packed
non-resonant
sealed enclosure

new speaker system.

beyond audibility. Each system is matched
within = 1 db of a laboratory standard to
insure balanced stereo response when used
in pairs.

The infinite baffle enclosure is made of
3" reinforced, non-resonant, compressed
pariicle board with bonded genuine wood
veneers. It measures 243" wide x 30%2"
high x 143" deep and weighs 80 Ibs. It is
luxuriously crafted in Scandinavian Walnut.

In the arca of such objective criteria as
frequency response, distortion and instru-
mentation measurements, the XP-10 meets
the challenge of much larger, more expen-
sive loudspeaker systems. Its true capabil-
ities invite direct comparison with only the
finest transducers available. Once seen and
heard. you will find it difficult to believe it
is priced at only $249.50*.

Foreign residents write to: Fisher Radio
International, Inc., Long Island City 1,N.Y.
Canadian residents write to Tri-Tel Associ-
ates, Ltd.. Canada.
jmm——— SO S
$1.00 VALUE! ONLY 25¢!
Please send me the new
1963 edition of The Fisher
Handbook, a 44-page illus-
trated stereo guide. I enclose
25¢, double-wrapped, to
cover cost of handling and . ]
mailing.

FISHER RADIO CORPORATION
21-29 44th Drive, Long Island City 1, N. Y.

MName

Address
City.
Zone State.
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NEW! encinecsrine BREAKTHROUGH

ROBERTS CR®SS FIELD
- u77 o9
®

records

automatically—

15 high fidelity
stereo albums
for the price of one

Now, 8 h9urs of full-range, true, high fidelity stereophonic music, or 16 monaural hours, can be yours
on one 7" reel, with the revolutionary new Roberts Cross Field “'770" Tape Recorder. The average tape
cost per album: only 33¢. The “770" has an exclusive patented third head, the Cross Field Head
which bseparates'rec'ording anq biasing functions. The result: the “770" records 40 to 22,000 cps:
prodbucmg true fidelity at 17/8 ips and preserving the high frequency harmonics that breathe life into
music playbaqk. The Cross Field playback head has a gap width of only 40 micro-inches, the smallest
most responsive head ever engineered. For this head, Roberts employs NC-88, a new alloy, that ig
practically wear-proof. Other features: 2-speed, electrically-switched, heavy-duty hysteresis synchro-
nous motor, miniscule wow and flutter at slow speeds; special ventilation system keeps the “'770"
cool even after 8 hours; two 5” x 7" seli-contained elliptical, extended-range, heavy-duty Alnico
V-magnet speakers; new automatic total shut-off switch.

Today, see the Roberts Cross Field “770" Tape Recorder at better music and camera centers, $499,95.

Specifications: 714, 3%, 17, ips. Power Amplifier Output: 12 watts « Frequency response: at 714 ips
40 to 22,000 cps i.Z db; at 33 ips, 40 to 18,000 cps -2 db; at 1% igs, 40yto 1p3,000 cps7-/-z3 L:1b
e signal to noise ratio: —55 below 0 recorded level » Wow and flutter: at 7Y, ips, less than 0.12%,
rms; at ”33/4 ips, less than 0.20%; at 1% ips, less than 0.30% - Blower vent system * 2 large
stereo .5 x 7" elliptical, extended range, heavy duty Alnico V magnet speakers ¢+ Hysteresis synchro-
nous instantaneous electrically controlled 2 speed motor » Automatic total shutoff « Operates
Horizontally or Vertically.

New Model 330: Another
achievement of Roberts’ elec-
tronic engineering. Sound-on-
sound multiple recording, 3
heads for separate record,
playback, erase; two 7"
fu_ll-_range speakers, Special
blas!ng for FM Multiplex Re-
cording Systems. Speeds: 714,
3% ips. 27 Ibs. $349.95.

New Professional Model 455:
Has three electrically switched,
dual-speed motors, separate
bass controls, 4 simultaneous
mixing inputs, playback loud-
ness controls, track selector,
two fuli range 5” x 7“ speak-
ers. 7', 3% ips. $599.95;
Remote control, $49.95.

See the entire line of Roberts professional and home tape recorders
from $269.95 at better music and photo centers.

Reberts Electronics, 1ne.
5978 Bowcraft, Dapt, &-10; Los Anpeles 16, Calif,
Please send frag bookisb— [

Pleasa sand ma complate infarmation
aboul Roberts Tape Recorders_

e M Ay
Fefeats

@ i [ —
FREE BOOKLET! "“40 AND MORE WAYS TO USE 5 |
A ROBERTS TAPE RECORDER"' Gl Stats—

O e

IN CANADA: J. M. Nelson Electronics Ltd., 7725 Adera St., Vancouver 14, B. C. (Prices slightly higher in Canada)
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Fitzgerald.” While still a long way from 1THa's
exceptionaliy mature brand of poise in a
lyrie, Miss Thornton does hold forth mniore
than average promise in a very crowded and
competitive field. The arrangements and con-
ducting of Larry Wilcox complement her
torchy approach in Clap Your Hands as well
as the moodier treatments of BMood Indigo
and Stormy Weather,

Jackie Gleason: Champagne, Candlelight
and Kisses
Capitol SW 1830

Mr. Gleason, never at a loss for an etab-
orate album title, tries his hand at a mixture

of mood music in this release. llere is an
item that is virtually two records in one.
Gleason's familiar twin string  orchestras

take care of the ballads while, at intervals

during the program, a Dixicland combo
(scaled down in vohime) entertains in the
brighter paced tunes. An interesting stereo

touch is the use of a trumpet soloist in each
channel. One channel carries a muted trum-
pet, the other am open one. The interplay
of contrasting tonal colors offers exceptionally
good illustration of sterev’s practical ad-
vantages when the ear is asked to follow
equally prominent wsoloists. Other pairs of
soloists emerging from the ensemble inchlude
trombones, clarinet with alto flute and piano
teamed with guitar. Jackie Gleason has never
had occasion to grouse about the quality
of engineering attention that Capitol has
always given him and this release certainly
follows the standard pattern,

Frances Langford Sings Old Songs
Capitol ST 1865

All that's missing lere are the warlime
jokes of Bob llope and the aclive mustache
of Jerry Colonna. This album features
IFrances Langford in many of the songs she
sang as a member of the DBob lope overseas
entertainment troup that visited some five
million G.I’s in Korea and all six theaters
of World War 1. It's hard to say how many
of tlie men who heard her then are still active
record buyers. Capitol Records is cerftainly
justified in its assumption that there are
cnongh of them to warrant release of this
album. To preserve the impromptu atmosphere
of her wartime appearances, Miss Langford
sings The Moon Was Yellow, My Ideal, Yours
and other favorites of that era to the ac-
companiment of Tony Romano’s guitar and
Murray MeEachern's trombone. It's quite a
reunion.

Mantovani: Latin Rendezvous

London Tape LPM 70065
Mantovani: Classical Encores

london Tape LPM 70064

Normal procedure in the selection of music
for a given dise or tape albnin consists of a
conference between the artist and all inter-
ested  echeloens of the record firm., This
routine was not followed in the case of Manto-
vani's latest tape release—“Latin Rendez-
vous.” An elaborate contest was drawn up
by lLondon Records in order to ¢ive Manto-
vani fans a voice in the selection of Latin-
style tunes for the album. Under the rules of
the contest, twelve titles were to be suggested,
along with a format or title. The only re-
striction : the songs picked had to be selec-
tions that Mantovani had never recorded in
the past. Since most listeners (including this
one) suspect that Mantovani has already re-
corded everything ever written, London Rec-
ords thoughtfully added to the entry blank
a list containing all the songs recorded so far
by this never-resting artist. Apparently,
enough contestants had a free week availuble
to wade through all the selections on the
entry blank and this reel is the final fruit
borne by the contest.

The companion Mantovani tape released
this month, while doing less to sustain the
cause of democracy, offers decidedly more
substantial musical fare. Instead of familiar
tiifles in a Latin beat, Clussical Encores gives
the orchestra a chanece to expand into the
melodious staples usnally found on the pro-
grams of our smmmer Pops concerts.

(Continued on page 56)
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&4 Well worthy of the Fisher name,
both in performance and in ease
of construction...Beautifully pack-
aged and ‘instructed’...Excellent
specifications, and the performance

equals or exceeds the specs.”?
—AUDIO MAGAZINE

Exclusive StrataKit construction.

Exclusive d’Arsonval
bias and balance meter.

Exclusive third-speaker
output with volume control.

FREE! $1.00 VALUE! The Kit . Jhe
Builder’s Manual: a new, illustrated Kit Builder's
guide to high-fidelity kit construction. Manual

FISHER RADIO CORPORATION
21-29 44th Drive
Long Island City 1, N Y.

This is the most powerful and in every way the most )
1
1
1
1
1
1
1
:
: Please send me without charge The Kit Builder’s
1
1
1
1
1
1
1
1
1
1
!

advanced single-chassis stereo control-amplifier kit you
can buy — and by far the easiest you can build.

The &0-watt music power output (IHFM Standard,
both channels) assures peak performance with even the
most inefficient speakers. Engineering features never
before ofered in an integrated control-amplifier kit
result in unequaled versatility. And the exclusive Fisher
StrataKit method of kit construction makes the techni-
cal skill or previous experience of the builder completely
unimportant and immaterial.

But the most exclusive thing about the KX-200 is the
Fisher name -- your guarantee of a head start in kit
building before you even pick up your screwdriver!

[T —

Manual, complete with detailed information on all
Fisher StrataKits.

Name_

Address

City Zone__ State

WALNGT OR MAMOCANY CABINET, $24.95. METAL CABINET. §15 95, PRICES SLIGHTLY HIGHER 1N THE FAR WEST, FIPORT- FiSwER RADIO INTERNATIONAL, INC., LONG ISLAND CITY I, N. Y. CANADA TRI.TEL ASSOCIATES, LTD.. WILLOWODALE. ONT
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EICO 2536 FM STEREQ RECEIVER EICO 2200 FM STEREO TUNER

all other stereo
s u en y components
seem overpriced...
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EICO 2036 36-WATT STEREOQ AMPLIFIER

New Classic Series by Eico

In basic performance quality, in overall reliability, and in refinement of
appearance and handling, Eico’s new Classic Series matches or surpasses
components selling for much higher prices. And this is true whether you buy
Classic components factory-wired, or build them from the kit.

How did Eico achieve this? Simply by stripping their Classic components
of all impracticai or unnecessary features . . . by concentrating on circuit
and component quality . . . by making top performance their basic engineering
goal. For proof—simply examine our specifications. And then listen to any
Classic component at your Eico dealer!

Now. If you're interested in building any of these superb stereo components
at home, look at the new Classic Series Kit Package, and see the features
Eico has built into it for your kit-building ease, convenience, and assurance
of success: the logical, orderly arrangement of parts . . . the ease with
which the kit sets up for work and closes down between work sessions—
with no loose parts to go astray . . . the ready-to-wire chassis with sockets,
jacks, terminal boards, and transformers pre-mounted.

Thumb through the 2-color Construction Manual. Ever see such graphic

diagrams? Every step is clear and unmistakable—and no diagram covers
more than 20 steps. And here’s another
thing you can see from the diagrams: how
simple the wiring is—with no tricky frills,

. no clutter, no confusion, even around
switches and controls. Plenty of space to
work in.

-:"- e -‘.‘ :

= . ) - @
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Compare these kits with any others on
¥ the market, and decide: do any other Kkits

' : ‘ | do more to make kit-building an enjoyable,
/ . E1CO CLASSIC 2536 STEREO FM RE-

| creative experience than the Eico Classic?
|
|

i} | CEIVER TUNER SECTION: Front end and IF
|

| strip are supplied prewired and prealigned;
: '-s 3 - no adjustments or test instruments needed.
: !,__'ﬂ&' 8 The IF strip has 4 amplifier-limiter stages
| QG- oN > ¢ T and a wide-band (1-mc) ratio detector.
o R . A high quality circuit board and pre-

on_gm . N
]
froal v
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EICO 2050 50-WATT STEREO AMPLIFIER

aligned coils are provided for the stereo demodulator circuit, Sensitive,
bar-type electron ray tube serves as tuning and stereo program indicator.
THFM usable sensitivity: 3uv (30 4db quieting), 1.5uv (20 db quieting). Stereo
sync sensitivity: 3uv. Frequency response: 20 to 15,000 cycles =1 db.
Channel separation: 30 db. IHFM S/N ratio: 55 db. IHFM capture ratio:
3 db. IHFM harmonic distortion: 0.6%. AMPLIFIER SECTION: Baxendall bass
and treble controls do not interact or affect loudness, permit boost or cut
at extremes of audio range without affecting mid-range. Balance control
permits complete fade of either channel. Blend control is variable from
switch-out, for maximum separation, to full blend. Tape monitor switch
permits off-the-tape monitoring with the Eico RP100 stereo tape recorder.
Power: 36 w IHFM, 28 w cont. (total). Power bandwith at rated power,
1% harmonic distortion: 30 cps—20 kc. IM distortion (each channel): 29
at 14 w, 0.2% at 1 w, Response: =1 db 15 cps—40 kc. Noise: —65 db at
10 mv, mag phono; —80 db, others. Sensitivity: 2.3 mv mag phono, 250 mv,
others. Oufputs: 8, 16 ohms, Kit: $154.95. Wired: $209.95. Optional: Walnut
Cabinet WE-73, $19.99. Metal cover, E-12 $7.50.

EICO CLASSIC 2200 STEREO FM TUNER Identical with the tuner section of
the 2536 Receiver. Audio output 1.5 volt. Kit: $92:50. Wired: $119.95. Op-
tional: Walnut Cabinet WE-72, $19.95. Metal cover, E-11, $7.50.

EICO CLASSIC 2036 36-WATT STEREO AMPLIFIER Identical with the
amplifier section of the 2536 Receiver, plus speaker system switch, headphone
jack. Kit: $79.95. Wired: $109.95. Optional: Walnut Cabinet WE-72, $19.95.
Metal cover, E-11, $7.50.

EICO CLASSIC 2050 50-WATT STEREO AMPLIFIER Same control facilities
as amplifier section of 2536 receiver, plus speaker System switch, headphone
jack, and high filter switch. Power: 50 w IHFM, 44 w cont. (total). Power
bandwidth at rated power, 0.8% harmonic distortion: 30 cps—20 kc. IM
distortion (each channel): 2% at 22 w, 1% at 17 w, 0.1% at 2 w. Harmonic
distortion (each channel): 0.59% at 17 w, 40 cps—20 ke. 0.3% at 5 w, 30 cps—
20 kc. Response: =1 db 10 cps—40 kc. Noise: —65 db at 10 mv, mag phono;
—80 db, others. Sensitivity: 1.7 mv mag phono, 190 mv others. Outputs: 8, 16
ohms. Kit: $92.50. Wired: $129.95. Optional Walnut Cabinet, WE-72$19.95.
Metal cover, E-11, $7.50. See the Eico Classic Series at your high fidelity dealer.
Write for new catalog. Eico Electronic Instrument Co.,

Inc., 3300 Northern Blvd., L.IC. 1, N. Y. Export: ]

Roburn Agencies Inc., 431 Greenwich St., N.Y. 13.
add 5% in West
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SYNCHRO-BAFFLED

People are always having ideas about
how to achieve even better (and still bet-
ter) sound reproduction. It's been going on
for years. Mostly, our new ideas are about
things, not people. They have to do with
electrical and/or mechanical means towards
improved hi fi. Ocecasionally, though, some-
one barges off into the uncharted waters
that surround all of us who expeet our
products to be listened to, by human ears
and brains and nerve centers. People reac-
tion.

These psycho-acoustic waters of audition
are only too well charted by those who are
experts in the area. Any one of them ecan
stop an audio engineer cold with pattern
pereeptions, thresholds, reeruitment (noth-
ing to do with the Army)—unless your
eugineer can fire right back with volley-
type conduetion, mid-line loealization, and
binaural shift. Trieky matters, indeed, and
my only compass when barging into them
mysclf is my own trusty ear, for better or
worse. When my ears start to contradiet
what scems to be solid psyeho-acoustic
theory, I am in a fix all right.

These observations result from a frus-
trating series of experiments I've been
carrying on for some time with an elee-
tronic device that is billed as “a totally
new approach to musie reproduetion” by its
sponsors, who have been urging me towards
a trial of it for several years back. The
“Synehro-Amp,” a small chassis that plugs
between your preamp and your power amp-
lifiers, was designed out on the West Coast,
however, and didn’t seem to be available in
person for us distant Easterners.

Moreover, the whole thing was shrouded
in eousiderable seerecy. After raising my
curiosity to a reasonably feverish piteh,
the eompany blandly told me that the na-
ture of its beast could not quite yet be
diselosed. My fever went right back down.
And soon other commitments barged into
my conseiousness.

Then one fine day last spring, both the
Avupio office and myself, 30 miles apart,
were called upon in person by a representa-
tive from Inter-Aural Research, Inc., and
cach of us received a Synchro-Amp in the
flesh—together with something more sig-
nificant, a set of instructions plus a lengthy
article by the Founder at last explaining
the psycho-acoustic thinking behind the
Synehro-Amp and the “Synehro-Wave
Process” by which it operates. Basic Con-
eepts, it was subheaded.

Well, this Synchro-Amp has involved me
in some of the most perplexing thinking
I've done in quite some time.

Mono and Stereo

The Synchro-Amp isn’'t hard to deseribe
in a factual sort of way (now that I have
the fuller explanation before me), even
without the aectual ecircuitry, which, to be
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sure, is in itself nothing startling. It’s the
purpose of the circuitry that counts—and
on that basis you're bound to be intrigued,
just as I was.

The thing is basically a filter-phaser-
mixer, taking preamp output, delivering
signal to the power amps. The basic elce-
tronie mechanism is a band-pass action that
excerpts a mid-range area out of each
stereo signal, roughly from 800 to 3500 eps,
boosts it as much as 12 db—that’s a lot—
and reverses its phase before feeding it
back into the unreversed main signal in an
additive-subtractive mixture. Interesting?

More precisely, from a mono source the
hoosted midrange is divided, an in-phase
version going back into one channel of a
two-channel system and the 180-deg. out-
of-phase segment going into the other chan-
nel, Note that only the selected middle
range of frequencies is affected. Only these
are boosted, only these are reversed in
phase. The rest of the signal remains as is.
The produet, then, is partly out of phase
with itself, so to speak. Aectually, the out-
of-phase elements would eancel against
their equivalents in the unaltered signal,
but over-ride when there is gain added in
the doetoring process.

In stereo, following a similar pattern on
a more complex routing, the excerpting
and de-phasing gets itself involved in one
of those alphabet-algebra arrangements
that used to bother us in the early stereo
days when we were tearing hair about cen-
ter-channels and holes-in-the-middle, L, 2L,
E-L, ~(R~L), and so on. (Don’t let
your red flag go up; E merely means right
signal and L left.

The stereo block diagram is quite some-
thing. Now we have two band-pass circuits,
one for each stereo leg. And two trains of
modification.

First, for the “upper” E chamnel (I al-
ways get mixed up but let's call it Channel
1) we mix the two mid-band excerpts to-
gether for a “mono” combined signal, as
with any old blend-control: this is called,
sensibly, R+ L. Then eomes the phase in-
verter, which includes a feed-through by-
pass. Two outputs, that is, one of them re-
versed in phase, the other unchanged. The
unchanged “mono” mid-band signal goes
straight back to be mixed into the main
Channel 1 signal, i.e., B. The other, reversed
in phase, goes into Channel 2, or .

But meanwhile, triekier things are hap-
pening down in Channel 2. After its initial
band-pass, there's a branch line that runs
to a second phase inverter, this one for
Channel 2 alone. (The other took the com-
bined “mono” signal). By means of this,
Channel 2 is ingeniously de-phased in its
mid-range portion: the reversed segment is
fed back into the main signal. This channel
being L (as the Synchro-Amp has it), we
now get an odd sort of mid-range, adding
—2L to L. (The rest of the signal, remem-
ger again, is unaffected—all this has only
to do with the 800-3500 cps mid-range.)
Your L channel is now neatly de-natured in
its mid-range, though quite normal else-
where. But we aren't finished with it yet.
Finally, it is mixed into the out-of-phase
combined “mono” mid-band signal from
the other phase inverter, as per above.
(Read back.)

As Inter-Aural puts it at this point, “the
scaler mathematies here is obvious” and,
for safety, I'd better give it to you here.

On this left channel, we get a mid-range
final product that is deseribed as — (R + L)
+ (=L}, which equals — (R +2L). On the
right channel, we get a mid-range product
that goes under the designation of R+ L +R,
which equals 2R + L. (By golly, you know,
it really does, if you add and subtract it
all up!) I'm not entirely clear how that L
phase inverter manages to produce a —2L,
which would seem to be up 6 db—but let
that pass. It must be so; they say it is.

So there you have it. So simple. One mid-
band segment, mixed into R, is 2B — L. The
other, mixed into L, is — (R ~2L). And the
whole thing passes merrily on into your
power amplifiers—but wait; we didn’t quite
include 12 db of gain which was applied.

That would give a pair of midbands
that look (and sound) a bit differently.
Very signifieantly, as you shall see. What
we actually feed to our two speakers, in
the middle range, is on the left, — (3R + 4L)
and on the right, 4R +3L. (This should
follow OK, if you note that 12-db gain is
a faetor of 4.) Aha! Things seem to be
neatly cancelling out. I'll let the company
have the last word on this:

“The stereo signals L and R appear at
the outputs unaltered, and the mixed mid-
bands do not over-ride them because they
are synchronized, out of phase, and of
equal intensity; and, therefore, not per-
ceived as added loudness, but of presence
and dimension. This operation completes
the Synehro-Wave Process.”

Binaural Shift

—And right here we must leave the
purely electronie side of this somewhat as-
tonishing circuitry and ask the all-impor-
tant question WHY? Why on earth go to
such weirdly complex machinations as
these? The clue is in that phrase, “not per-
ceived as added loudness, but of presence
and dimension.” Right here we barge into
psycho-acoustic waters. And right here, for
the sake of gspace, comes the reasonably

(Continued on page 59)
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FROM THE DIMINUTIVE TO THE GIGANTIC...
PIONEER MAKES IT!!

Typical of Japan's world-renowned electronic industry is the Pioneer
Electronic Corporation. During the quarter of a century that has elapsed
since it came into being, Pioneer has built up an enviable reputation
in the production of quality loudspeakers, a reputation based upon re-
lentless research and the latest production methods.

In particular, Pioneer has in recent years become the undisputed
leader in the production of the miniature loudspeakers used in the tiny
transistorized radio or television sets that are the star performers in
Japan's current export trade.

Pioneer produces loudspeakers of every size, ranging from tiny 12"
models to gigantic 32" models. It has the largest production capacity
in the world — 1,200,000 units per month. Uniformly outstanding in
performance, and sturdy and reliable in durability, these speakers are
also used by well over a 100 top manufacturers of electronic appli-
ances around the world, including such world-famous names as Hitachi,
Toshiba, or Sony.

Yet Pioneer's comprehensive line of loudspeakers is but one of its
highty diversified activities in the audio world. Pioneer-made high fidel-
ity amplifiers and other quality audio components are equally well known
among both professional and enthusiast alike.

So whatever the requirement is, be it commercial, professional or
home, Pioneer can help — help bring to the discerning better sound.

| PIONEER

PIONEER ELECTRONIC CORPFORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan
Cable Address: PIONEER TOKYO

Distributors : Canada - Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Ont.
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EDITOR'S REVIEW

THE RECORDING ENGINEER

FTEN WE RECEIVE LETTERS asking us to present arti-
0 cles which give techniques for recording a variety

of performances; some are interested in sym-
phoniec groups (home town symphony orchestra, of
course), some are interested in dramatic performances,
some are interested in choral groups. Some letter-
writers even request information about how they might.
go about learning to be a recording engineer.

We don’t encourage the latter group mneh ; the odds
against them are so large that if they have to ask their
chances are lessened appreciably,

ITowever, that’s not what we were pointing at; our
matn purpose was to tell why it is so hard to have an
article explaining the really significant requirements—
the “‘nubbin’’ as it were. We also wish to throw a
bouquet or two to the recording engiueer.

The fundamental reason that a mere knowledge of
equipment is not enough is that the recording engineer
must have enough knowledge of music (or whatever
he is recording) so that he can re-constitute a per-
formance in all its relationships—dynamics, balance,
location of the instruments, and so forth. Of eourse
he must know his equipment ; he must know it so well
that he doesn’t have to think about it wlen recording,
just as the skillful musician knows his instrument.

In a way we can eompare the good musician to the
good recording engineer; both of them achieve music
with their instruments. Some people may say that the
engineer doesn’t create musie, he just translates it into
a difterent form. But we believe that the act of trans-
lating a three-dimensional performance to a two-di-
mensional medium in such a way that one retains the
essence of the three-dimensional performance is a ere-
ative act. Just compare this process to painting or
photography wherein three-dimensional objects are
re-created i two dinensions; no one would deny the
creative acts possible in these media. Perhaps the best
argunent we could give is the many unmusical record-
ings available—and the fewer outstanding ones. We
do not mean to detract from the importance of the
musician, but we do wish to place the recording engi-
neer in proper perspective.

Getting back to those letters requesting articles
about recording techniques—we certainly mea to pre-
sent articles of that kind (and we invite qualified
readers to submit them), but we recommend that all
would-be recording engineers take heed; kinow music
or whatever you would record, and know it intimately.

By the way, the reason we got started on this sub-
ject was that we were at a recording session recently
at a studio run by old friend of Aupio, Dave Sarser
(remember his ‘‘Musician’s Amplifier’’?). We were
impressed with the way his knowledge of music (he is
a working musieian, too) carried him through some
rather unexpected and unusual moments. We will try
to describe the session in some future issue—the
recording was the ‘‘recorded’ part of the live-vs.-
recorded performance presented at the New York
High IPidelity Show this year. Those of you who at-
tended the show can attest to the unusual nature of
that performance.

COMPONENTS IN FANCY DRESS

There has been a decided trend recently towards
more and more ‘‘packaging’’ on the part of compo-
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nent manufacturers. For instance, several of the most
famous lines in the component industry also make
‘‘consoles.”” Somehow it seems rather strange to think
of component manufacturers making consoles—we
were raised on the concept that the word ““consoles’”
was one of those unmentionables. But now many of
the component manufacturers are tending in that di-
rection: One manufacturer who makes speakers is now
marketing a sort of portable miniature console; an-
other manufacturer who makes changers is getting
ready to market a similar miniature console. Basically
wlat has happened is that manufacturers are market-
ing their own components in a package with other com-
ponents. Similarly, just as the trend was to the inte-
grated amplifier a few years ago, now the trend is to
the receiver—a tuner and integrated amplifier on one
chassis,

What significanee does this trend have? It seems to
us that it is part and parcel of that over-all Amevican
trend toward packaged foods and the multitude of
otlier convenience items which make it less effort to
live today. (Of course some people would (uestion
whether effortless living is more enjoyable living, but
we don’t intend to get off on that tangent now.) Cer-
tainly it is easier for women to accept a handsomely
“‘integrated’’ high fidelity system that perhaps a halt-
dozen ‘‘segregated’’ components. Certainly it is easier
for the nou-technical musice lover to buy onee instead
of going through the agony several times.

But what about sound? Will this trend towards
packaging maintain component-quality sound? Possi-
bly so; after all, if you put components in faucy
c¢lothes the only difference should be that they look
nicer. On the other hand, care must be exercised by
the manufacturer to avoid falling into a trap.

For example, suppose the manufacturer decides to
package a regular line of separate compouents in one
housing. Ile will thus end up with an item whose ag-
gregate price may well be over $1000. That’s nruch
harder to sell than several pieces that are priced at
$150 each. So the manufacturer decides he needs a
full line—models in various categories. Iow does he
make a lower-priced line? Yon know it! Even with the
best of intentions, and the best components at the be-
ginning, he soon finds himself in competition with a
variety of the traditional ‘‘package’ manufacturers.
Now he has to compete with them somewhat more on
their own level—meaningless ‘‘features,”’ arbitrary
style changes to obsolete last year’s models, and all
the other special tricks that the larger mauufacturers
use to pay for an ever-inereasing cost of doing busi-
ness. Of course, oire does what is necessary to succeed,
and in a way it is quite understandable. But it doesn’t
tend to make for better sound, alas.

The trend is there. We hope compounent manufae-
turers adhere to their traditional policy of quality
first and produce ‘‘consoles’” we would be proud to
show in Aubpro—and we will show them if the manu-
facturers malke thent.

OOPS, PARDON US

Last month, in concluding Mr. von Recklinghausen’s
article we inadvertently left out the last few para-
graphs. It really doesn’t make amends fully to include
it this month (it’s on page 61) but unfortunately that
is the best we can do now. We apologize to you and to
D. von R.
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DIAMONDS 3Y CARTIZR

a jewel
for
Garrard

save time
save money

save records

Plug-in head assemblies with pre-mounted cartridges for
Type A and Model AT6 Garrard Automatic Turntables.

Chcose the right pickup for your Garrard inctallations — choose a Pickering == ,
— tne new LI38/ATG and the famous U38/AT are both available premounted $
in Plug-in Heads for Garrard Type A and Model AT6 Automatic Turntables. a - sy 1 -‘ﬁ#‘. - -
FEATHERWEIGHT OPERATION — for maximum record protection, 1 to 3 Featuring Pickering's exclusive “floating stylus
grams tracking (recommended 2 grams) — where environmental conditions ...s0 little mass that it actually floats on water...

permit light tracking forces. ; g "
GA/38ATG — for Garrard Type A G6/38ATS — for Garrard Model ATg S0 l1Bht it "floats™ over the surface of your records.

Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807ATG The Pickering ““floating stylus'’ action protects the

CF gl VL L ol Sl diamond and the life of the record while it plays.
STANDARD OPERATION — for use where environmental conditions require

a nominal tracking force of 4 grams or mcre.

GA/38AT — for Garrard Type A G6/38AT — for Garrard Model AT6

Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807AT

SAFE V-GUARDE ''Flnating Stylus™

@ 1963 Pickering & Co., Inc., Plainview, N. Y., U.S.A,

FOR THOSE WHO CAN|HEAR THE DIFFERENCE
. (]
PICKERING & CO., INC.,
I" ‘( \ Plainview. N. Y,
‘ o
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It takes wider bands to broadcast the multiple informa-
tion for stereo FM multiplex, and the most precise
“dead-on-center' tuning to receive it . . . with maxi-
mum stereo separation and minimum distortion.

This is why in the new S$-3000 ¥ Tuner, Sherwood
engineers incorporated a professional zero-centered
tuning meter. Superior to tuning eyes, better than peak
meters, it uses the same D'Arsonval meter needed to
design, align and test FM tuner circuits. When the
meter reads "zero". .. you're right on. No guesswork.
No maybe's.

Gain three tuning advantages

e Tune accurately, the first time.

e Tune low-power Class ‘A" stations interspaced
between more powerful broadcasts.

e Tune with professional surety.

Added value features of the S-3000 ¥

e Stereo Indicator Light: identifies stereo broadcasts.

e Superb sensitivity: 1.8uv (IHF) for —30db. noise and
distortion.

e No background noise: pace-setting 2.4db. capture
effect.

o FM Interchannel Hush: suppresses between-station
noises.

¢ Flywheel tuning: smooth as silk.

¢ 209 longer dial scales: professional accuracy.

e Price: $165.00. (Leatherette case optional at $7.50.)

§-3000 I FM Stereo Multiplex Tuner
b with professional zero-centered tuning
" meter and Stereo Indicator Light.

3
s
i

3

New S$-8000 I FM Steréo MX Receiver. Combines ’i
above tuner features with an 80-watt stereo amplifier.
Price: $319.50. (Leatherette case optional at $9.50.)

Prices slightly h:gher in the Far West.

¢y HiIGH FIDELITY
. Stereo Receivers ¢ Tuners

Stereo Indicator Lights
C?ntemp?yary Cabinetry

I Amplifiers - «

- Speaker Systems o
Ki

5 ' : a -
For complete information write Dept. A-10, Sherwood Electronic Laboratories, Inc., 4300 North California Ave., Chicago 18, lll.” ~
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Transistorized Stereo
Microphone Mixer

PETER A. STARK*®

This compact unit features fully transistorized circuitry, small size, self-powered operation, and
plug-in component boards, and is eminently suitable for construction by the advanced experimenter.

HE  TRANSISTORIZED  MICROPHONE

MIXER deseribed in this article and

prctured in Fig. 1 has performance
features more than satisfactory for
commercial use, and in addition has
enough flexibility to make it very use-
ful for the serious amateur who needs a
versatile unit usable in many ways for
many jobs.

This microphone mixer has four in-
puts and two outputs; an internal cue
bus may le tapped for a third output.
It may be used for either mono or stereo,
and each input may be switched to either
of the outputs. The mixer has master
volume controls and VU meters, as well
as monitoring facilities. It aceepts a wide
variety of inputs, both high and low
level. Plug-in amplifier boards may he
changed tor different uses to change re-
sponse or input impedance.

As shown in the over-all schematic
Fig. 2, the four inputs to the mixer are
identical. Input 1, for example, consists
of balaneed input jack J,,, transformer
T,, unbalanced input jack J,, input level-
set potentiometer R,,, and signal am-
plifier 1. The unit shown in the photo-
graphs dees not have balanced inputs
and transformers in channels 2 and 3,

* 519 E. 86th St., New York 28, N. Y.

but space is available on the chassis for
later inelusion of these.

Kach of the six signal amplifiers is a
separate plug-in printed-cireuit board,
and all six are identical. Each amplifier
provides approximately 55 db voltage
gain, and has an input impedance of
500 ohms and an output impedance of
8000 ohms.

The output of each of the four input-
signal amplifiers is applied across the
corresponding input level econtrol, po-
tentiometers R,—R,,. The outputs of the
controls are applied through resistors
R,;,—E,, respectively, to input switches
S, =8, In position 1 of each switch,
the corresponding input signal is ap-
plied to output 1 volume control R, in
the left channel. In position 3 of each
switch, the eorresponding input signal
15 applied to output 2 volume econtrol
Ry in the right channel. The signals
across these potentiometers ave applied
to the output signal amplifiers through
resistors R;, and R, respectively, and
then to left and right output jacks J,
and J, Each of the outputs is applied
to the VU-meter amplifier through a
nieter-adjusting potentiometer, so that
the meters indications ean be matched
to show correctly the level of the output
signal from the mixer.

Fig. 1. Owt-of-cabinet view of the transistorized microphone mixer, showing over-all
parts placement.

AUDIO e OCTOBER, 1963

WWW. amerseasadioRhistery.com

In position 2 of switches S,-S,, the
corresponding input signal is applied to
the cue bus. The left and right monitor
channels, which feed either a set of low-
impedance headphones or small loud-
speakers, are selected by switches S; and
Ss. In positions 1 and 3 of the switches,
the monitor channels may he connected
to the left and right signals after the
output level controls. In normal stereo
operation, the left monitor output would
be connected to the left signal output by
placing switeh §; in position 1, and the
right monitor output would be eonnected
to the right signal output by placing
switeh S in position 3. The monitor level
could then be adjusted by R; and R,.
If either §; or Sy, or both, are placed in
position 2, the corresponding monitor
channel(s) are connected to the cue bus.
This position is useful for checking the
signal picked up by a microphone before
it is actually connected to one of the out-
puts. The switching is noiseless, and
mierophones may be switehed from out-
put channel to output channel even dur-
ing use if required. An optional third-
channel output may be obtained from
the cue bus by connecting an additional
jack; there is no master volume control
for this output, and no VU meter, so
that these would have to be added ex-
ternally, if found necessary. The mixing
cireuits introduce a large signal loss into
the system, but this is required to as-
sure isolation between inputs. By in-
creasing the values of resistors R,
through R,, to 33K ohms, as many as
four additional inputs may he added
without inecreasing input interaction.

Performance Characteristics

The frequenecy responses of the in-
dividual signal modules and of the over-
all mierophone mixer are shown in Fig.
3. As shown in the figures, the response
of the signal amplifier is within + 0.5 db
from 20 to 20,000 cps, with the internal
feedback loop connected. With the feed-
back loop diseconnected, amplifier re-
sponse drops by 6.1 db at 20 cps and by
3.4 db at 20,000 cps. Over-all frequency
response for the entire unit is flat from
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Fig. 2. Combination block diagram and schematic of the mixer to show interconnection of various individual component sections.

50 to 10,000 cps, and is down 0.8 db at
20 eps and down 1.4 db at 20,000 ecps.
This is equivalent to flat response + 0.7
from 20 to 20,000 cps. Harmonie distor-
tion of the mixer at 1 volt output is
0.1 per cent between 20 and 20,000 eps,
and intermodulation distortion at the
same level is 0.45 per cent (60 and 6000
cps, 4:1).

Figures 4 and 5 show the square wave
response of the mixer at 50 and 15,000
cps. Except for a slight waviness of the
output curve at 50 cps, due to hum in
the test setup, very slight deformation
of the input wave results, showing good
response below 50 eps for at least several

Fig. 4 (left). Square-
wave response of
mixer at 50 cps,
with input signal
at top and output
at bottom. Fig. 5
(right). Similar
square-wave
curves for 15,000
cps.

octaves. Rounding of the 15,000-cps
wave indicates slightly decreased re-
sponse at the high end, bearing out the
frequency-response measuremnents.

The input levels are set by placing
potentiometers R,,—R,, to a setting at

ot .

T s . Fig. 3. Frequency

e WITH FEEDBACK response curves of

o 0 T WITHOJTIFEIED;&-_\ signal module

] = P (above) and the
complete mixer-
amplifier (below).

=0 . . .

7 » Dotted lines indi-

LI R11 THRQUGH R14 ARE 27 k

2 T TR cate response

= !

O 5 RIT THRQUGH R14 ARE 39k without feedback,

e SR .

o solid lines with.

20 > 0 IR e 700
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which the output of the mixer is slightly
above 1 volt, and the meter indicates 0
VU on program peaks. With the poten-
tiometers set for minimum resistance,
the unbalanced input impedance is 500
ohms. Over-all gain of the mixer at 1000
eps is 73 db, resulting in a sensitivity
of 0.23 millivolts for 1 volt output. The
output impedance is 8000 ohms.

With potentiometer R;~R,, set for
maximum resistance, the input imped-
ance becomes 500,000 ohms. Over-all
mixer gain is then 23 db, with a sen-
sitivity of 0.07 volt for 1 volt output. In-
termediate settings of the potentiomet-
ers produce intermediate gains and in-
put impedance.

As described later, slight modifications
in the input signal amplifier modules
permit higher input impedances at high
gains, and also permit special equaliza-
tions for special purposes, such as equal-
izing a magnetic phono cartridge. Sev-
eral different input amplifier modules
may be prepared for different applica-
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Fig. 6. Schematic
of signal-amplifier
module.
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NOTES:

1. ALL CAPACITORS IN MICROFARADS
2. TERMINAL NUMBERS SHOWN IN
OVERALL SCHEMATIC DIAGRAM

tions, and the right one plugged in for
each function.

Signal Amplifier

The schematie of the hasie signal-
amplifier module is shown in F'ig. 6. The
amplifier consists of two common-emit-
ter amplifier stages with a built-in feed-
back loop. Emitter resistors are used in
both stages for d.c. stabilization. The
emitter resistor of the first stage is by-
passed to increase gain, but the second
emitter is unbypassed, both to provide
negative feedback (emitter degenera-
tion) in the output stage, and to provide
a take-off point for the feedback to the
base of the first stage. The feedback also

|

—

e e ————
Fig. 7. Full-scale layout for amplifier
module of Fig. 6.
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decreases effects of transistors and com-
ponent toleranees on ecireuit perfor-
mance.

The pattern for the printed circuit
hoard for the signal amplifiers is shown
in Fig. 7. The board fits snugly into
an  Awmphenol 143-010-01 connector
mounted direetly on the chassis. The
dots on the figure indicate the positive
terminal for electrolytic capacitor with
the PNP traunsistors shown.

Component mounting on the board is
shown in Fig. 8. With the exception of
capacitors C,,; and C,,;, all other com-
ponents are mounted vertically to eon-
serve space. One of the leads of the
component is bent all the way back so
that it is parallel to the body of the
component, before the leads are inserted
into the boards. As a rvesult, the com-
ponent is not flush with the board, but
only one end touches the board, while
the other end of the component does

R105

Cl102

k107

2108

Q102

€104

2110 Ctol

R104

R10S C103 105

Fig. 8. Arrangement of parts on
signal-amplifier module.

the

not. Polarities of capacitors are im-
portant and must be observed.

Other transistors can be used, al-
though the 2N508 is preferable because
of its extremely low noise. The over-all
noise of a typical signal amplifier is 71
db below 1 volt output, for an equiva-
kent input noise of only 0.47 mierovolt,
approximately 126 db below 1 volt input.

Various modifications of the signal
amplifier are possible. Resistor R,y and
eapacitor C,,; may be replaced by 63800
ohms and 0.03 uf, respectively, to pro-
vide the low end of the RIAA plono
eurve. The high end of the curve may
he achieved by loading down the output
of the phono cartridge by setting the in-
put level-set potentiometer to approx-
mately 4000 ohms (the exact value de-
pends on the cartridge).

If the input impedance of 500 ohms is
too low, the eireuit modification in Fig. 9
may be used to increase the impedance

R105

Fig. 9. Modified
signal - amplifier
module to in-
crease input im-
pedance.

27k
R110
220

NOTES:
ALL CAPACITORS IN MICROFARADS
ALL TRANSISTORS 21508
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1. ALL CAPACITORS IN MICROFARADS
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Q202
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AY |
I3
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Fig. 10. Schematic
of VU meter am-
plifier.  Terminal
C204 numbers corre-

spond to those of

Fig. 2.

to ahout 200,000 ohms. The ecireuit is
essentially a direct-coupled emitter-fol-
lower input stage, with hootstrap eou-
pling eapacitor C,,, which prevents the
27,000 ohm resistance from the base of
Q103 and ground, required for hiasing,
from loading the input. Resistor R,,,
isolates the feedback network from the
emitter follower, and prevents loading
of one by the other. The resistor de-
creases amplifier gain by about 8 db,
but does not affect frequeney response,
distortion, or noise level.

VU Meter Amplifier

The VU meter amplifier consists of
two grounded-emitter amplifier stages,
one for each meter, as shown in Fig. 10.

Q202

€203 €205

C206 C202 Q201

R207

=
Fig. 11. Parts arrangement of VU meter
amplifier board.

22

The eireuit is straightforward and uses
2N324 transistors hecause of their uni-
formly high gain. Meter adjusting po-
tentiometers R, and R,, adjust the sig-
nal level applied to the amplifiers, and
are normally set so that the meter indi-
cates 0 VU at an output of 1 volt rms
from the mixer.

As shown in Fig. 11, the VU meter
amplifier is huilt on a perforated board
available through many jobbers, using
the flea clips especially designed for
these boards. This type of construction
is best suited for one-of-a-kind ampli-
fiers, since the bhother of making a
printed ecircuit board does not pay in
that case. The board is mounted on small

J5 17 J11 (ABOVE) J2

JU (BELOW)

S5 R7 Rl S1  R2

brackets, and directly soldered to its
connecting wires, unlike the signal am-
plifiers which are plug-in units.

Monitor Amplifiers

The type of monitor amplifier used
depends on the application of the mixer.
Where only high impedance headphones
will be used for monitoring, the best
monitor amplifier is simply another plug-
in signal amplifier. The unit shown, how-
ever, was desired for use with either low
impedance phones or with small speakers.
The mixer was also desired as a small
amplifier for other uses than just dur-
ing recording, so that low-impedance
output was desired. Rather than build
a low-impedance amplifier, the author
used a pair of Lafayette Radio model
PK544 amplifier boards. These printed
circuit boards, which are made in Japan,
are slightly hetter than the average
transistor radio audio stages, except that
the push-pull output stage is rated to
deliver 0.36 watt at an output impedance
of 8 ohms. Other commercially available
transistorized amplifier modules are
available, at ratings up to 2 watts, and
are small and inexpensive. The use of
negative feedback was tried around these
units, but proved unstable at large
amounts of feedback; small amounts of
feedback had little effect on perform-
ance.

The PK544 amplifier is designed for
an external volume control between the
first and second stages, and has leads
which may be connected to the control.
In this application, the entire first stage
of the amplifier was disconnected, and
the input to the amplifier was applied
directly to the second stage. The gain of
the amplifier is high enough to permit

(Continued on puage 77)

J3 Jia (ABOVE) J8 J6
J4 (BELOW)

R3 S3 R4 54 R8 S6

Fig. 12. Top view of mixer-amplifier showing the placement of all signal modules,
meter and monitor amplifiers, switches, and controls.
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Organs and Organ Music

In Two Parts—Part |

WINTHROP S. PIKE®

Selection of an electronic organ depends very greatly on the type of music one intends to play
on it. An intelligent choice involves an understanding of the requirements of organ music.

VER THE YEARS various papers' 8
discussing electronie organs have
appeared In these pages. Other

magazines and books®-12 have also cov-
cred the subject. Though these publiea-
tions have provided a wealth of technical
detail, far too few of them have said
anything at all about the musical aspeets
of the organ and the manner in which
the design of the organ is influenced by
the music played on it. This paper at-
tempts to do something about this. In
Part I. some of the physical reguire-
wents imposed on the organ by its clas-
sical literature will be explored. I shall
discuss the number of manuals required,
the number of playing keys per manual,
the importance of the pedal keyboard,
and similar topics. Examples of differ-
ent techniques of using these resources
will be given. In Part I1, the sclection
of an organ stop list will be treated and
I shall atitempt to answer the often
asked question, “Why doesn’t my brand
new electronie organ sound as good as a
pipe organ?” This entire paper is hope-
fully bhased on the premise that some
day you might want to play some gen-
uine organ music on that brand new elec-
tronie.

First, what does a picce of gennine
organ music look like? Figure 1 repro-
duces the first three measures of a short
prelude in © major by J. S. Bach. (ref.
14, pg. 2). Observe that it is written on
three staves rather than two. This is the
case with most (hut not all) organ music.
The upper two staves are bracketed and
marked “Manual.” The notes upon them
are played with one's hands upon the

* 101 Leabrook Lane, Princeton, N. J.
¥ Bibliography will appear with Part 2,

B
£ r
e o N T
0O L P J |
A1 0 7 \2 5 4
1 1 7 L
7 M 7
= >
PEOAL MANVAL

Fig. 2. Manual and Pedal ranges.

about 100 different organ pieces!®-18
trying to seclect a representative cross
section of the classical organ literature.
All of these works are well known and
should be readily available at any musie
store whose stock is not limited to man-
dolin picks and “simplified” arrange-
ments of timeworn old chestnuts. It may
also be said, with calculated maliee, that
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Fig. 3. A typical pedal passage: (upper) as written by Bach, and (lower) one way of
playing it on a 13-note pedal clavier.
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Fig. 4. A passage in which the melody is played by the pedal. (Choral Prelude,
"“Once He Came in Blessing,” J. S. Bach)

manual keyboards. The bottom staff,
marked “Pedal,” is played with the feet
upon the pedal keyhoard. The novice can
casily be confused by advertisements for
organs with “full 39-note keyboards,”
even fuller 44-note keyhoards, 13-note
pedal boards, 17-note pedal hoards, ete.
Ilow many notes are really needed?”
Can I play Fig. 1 on a Zilch “Cathedral-
ette” or should I buy the larger “Virtu-
ns0”" model 27

To answer these questions T examined

¢ —— =rr
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Fig. 1. The opening bars of a typical organ piece. (Praeludium in C Major, J. S. Bach)

AUDIO e OCTOBER, 1963

WWW. amerseatsadioRhistery.com

any church organist who hasn’t heard
of all of these pieces and doesn’t play
at least some of them, has no business
in the profession. Figure 2 smnmarizes
my findings. The lowest pedal note found
was C, two octaves helow middle C; the
highest, I, a fourth above middle C, or
thirty notes in all. The lowest manual
note was also C two octaves below mid-
dle C; the highest, G, two octaves and a
fifih above middle C. There are a few
pieces which exceed these limits but they
probably number less than one per cent
of the literature. Of greater importance
for our purposes, however, is the fact
that about 80 per cent of these 100 pieces
require a pedal board of not less than
two oetaves (25 notes) and manual key-
hoards of at least four octaves (49
notes).

The American Guild of Organists??
has formulated excellent standards for
organ consoles. An A.G.O. standard con-

23


www.americanradiohistory.com

. MANT . i JNADJI
n_, =1 hl { 2ol A 21 | i
F v ) I Tt T W———— P | A Al re p= | T
[TUP2Y N W T IS S S N S U A G | o8 S I7 )
A5 A S S S W W S P S S W S — ra 3
T STf - i T
P, 1
O |r ¥ I
\
7+ f % b ) b "
a1 1 T i ya ' r—2f : TH\T}L}:{- e r
€L Yol 1 u I f T o 2 o . =
o mrans 1 I Y R
A [}
v START ©F
EfisoRE
0 -l T
A O - 2 | B -3 T . ¥ 2 g ¥ — I _S—
y " = — 11 T I W T y 4 T
ra 1 t | 17 in L-IL_L]’”r 1

Fig. 5. A passage in which an abrupt change in registration is made by changing
manuals. (Fugue in G Minor, J. S. Bach)
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Fig. 6. Showing the use of a solo stop on one manual accompanied by different stops
on another. (Adagio, Second Organ Sonata, Felix Mendelssohn)

Fig. 7. Showing the use of

sole, as found on virtually all modern
pipe organs, will have 61-note manuals
(5 octaves) and a 32-note pedal clavier,
In addition, eertain critical parameters
such as the height and position of the
manuals above the pedals, the distance
between manual keyhoards and their
overhang are specified. Be it noted that
a console eannot truly be called “A.G.O.
Standard” unless it meets all of these
specifications.  Certain  manufacturers
have not been overserupulous in apply-
ing this deseription to their products.
Many of tlie currently popular electronie
“gpinet” organs, for example, have such
short manual and pedal keyboards that
it is literally impossible to play any
legitimate organ music on them despite
the “rich eathedral tones” and “thrilling
orchestral voices” attributed to them by
bemused advertising eopywriters.

No department of the organ seems to
be as widely misunderstood as the pedal
organ. “Doesn’t it just play the bass?”
you will say. “If T run out of notes on
my Zileh ‘Cathedralette’ can’t I just play
an octave higher or lower?” Harmoni-
cally speaking this makes reasonable
sense. Melodically speaking—as in a
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hree manuals. (Fantasia in Echo Style, Jan Pieter Sweelinck)

fugue—it just won't do at all. (A) of
Fig. 3 reproduces a pedal passage from
a typical fugue (ref.14, pg.5). Although
this short fragment has a range of far
less than one octave it lies around the C
on the second space of the bass clef,
going hoth above and below it. While
this C is eomfortably in the middle of an
A.G.0. pedal board, it would be the top
C of a typieal spinet 13-note pedal
board. (B) of Fig. 3 shows one of the
several possible ways in which this ex-
ample could be played on such an instru-
nent. Play these two passages on a
piano fully to appreciate the violence
done to the fugue subject by a 13-note
pedal hoard.

Importance of the Pedal Section

One further digression should suffice
to dispose for all time of the fatuous
fiction that the pedal division is simply
a “bass organ.” Figure 4 is part of a
chorale prelude from Bael’s “Orgelbuch-
lein” (ref. 15, pg. 5). The markings
Man. Princip. 8 and Ped. Tromp 8 des-
ignate the timbre and piteh of the stops
to be used; one of the very few authentic
examples of Bach’s registrations avail-
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able to us. This composition is in eanon
form, the tenor imitating the soprano
an octave lower. The tenor is played by
the pedal (bottom line). The real bass
line is on the middle staff and is played
hy the left hand on the manuals. This is
not an isolated example of this tech-
nique; there are eountless others in the
literature. The pedal is vital in genuine
organ musie, often having, as here, an
important melodie funetion.

It follows from this that the pedal di-
vision of any organ, pipe or electronie,
should be on a par with the manuals in
tonal versatility and completeness. Fig-
ure 4, for example, calls for the pedal
line to be played on an & Trumpet stop.
You probably won't find one on that
Zileh “Cathedralette,”” or, for that mat-
ter, on most of the other popular elee-
tronic organs. Paradoxically, the cost of
a pedal Trumpet stop on many of them
would be only the eost of another “for-
mant” filter comprising a mere handful
of inexpensive components. On the other
hand, such a stop in a pipe organ is very
costly indeed; few builders will supply
one for less than $1000.

Most organs have at least two key-
hoards; some, more. Why? How does one
use them? DNoes one always use a sepa-
rate keyboard for each hand? Well, it
all depends—on the music being played.
A few examples of some of the different
playing techniques called for in the lit-
erature will settle these questions as well
as establishing some guide lines for the
number of manuals required.

How Many Manuals?

Figure 5 reproduces bars 18-21 of an-
other organ fugue (ref. 14, pg. 22). In
bar 20, observe that the pedal voice drops
out. This is the beginning of what is
called the “episode” of this particular
fugue. Up to this point a good organist
will have heen playing with both hands
on the same manual using a rather ro-
bust selection of foundation stops. At
the start of the episode a lighter, more
sprightly tone is desirable as a relief
from the previous section. Often, as here,
sueh a change must he made rapidly;
there is not time to change stops, nor
does one have a hand free with which to
do so without interrupting the progress
of the musie. The customary way of ac-
complishing such a change is to set up
the two desired contrasting registrations
on two different mannals before starting
to play. At the appropriate point in the
musie one simply shifts one’s hands from
one keyboard to the other. In this ex-
ample Bach would probably have heen
playing on his “ITauptwerk” manunal up
to har 20, switehing to the “Ruckposi-
tiv”’ for the episode. Today, on the usnal
two-manual electronic organ, one uses
the inevitable “Great” and *“Swell”
¢laviers correspondingly.

Figure 6 shows an example of a diff-
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Fig. 8. A passage requiring a solo reed stop. (Chorale No. 1, Cesar Franck)

erent teclinique. This is a portion of
Mendelssohn's  Second Organ Sonata
(ref. 16, pg. 38). Here the two hands
play on different manuals, the right de-
lineating the melody on a solo stop on
one, while the left hand provides a suit-
able accompaniment on another. In this
case the pedal really does “just play
the bass.” A typieal registration for this
passage might be an Oboe, Clarinet, or
Kruunmhorn solo stop on the manual
used by the right hand, mild 8 and 4/
Flute stops on the manual used by the
left hand and soft 16" and 8 stops on
the pedal, possibly with the accompani-
niental manual coupled to the pedal. The
loudness Lalauce and timbre contrast he-
tween the right and left hand parts re-
quire rather skillful adjustment for the
melody to he effective in passages such
as the 3rd bar where it dips below the
accompaniment in piteh.

In this example all but the most case
hardened “haroque” bugs wonld nake
Judicious use of the Swell pedal to make
the organ louder and softer as Mendels-
sohm's lush melodie line rises and falls.
IF'or such gradual changes of loudness
without corresponding changes of tim-
bre, the Swell pedal is the usual recourse.
In a pipe organ this pedal controls the
opening and closing of a set of hinged
shutters hbetween the pipes and the lis-
tener. In an electronie organ, the pedal
simply operates some form of loudness-
compensated attenuator. The range of
most electronic organ Swell pedals is
usually at least 10 to 20 db greater than
that of their pipe organ counterparts.
Although this tends to faeilitate casy
dynamie adjustment while playing, it is
a4 mixed blessing from a musical stand-
point, often leading to inartistically ex-
aggerated dynamics in the haunds of in-
expert performers.

To digress, it scems to be a conmon
misconception that the changes of loud-
ness made by the pipe organ Swell
pedal are eaused by altering the wind
pressure =upplied to the pipes. This iz
not the case. Once an organ pipe has
been voiced, or adjusted by the organ
builder tc speak properly on a given
wind pressure, it is forever committed
to that particular pressure unless the
voicing operation is repeated. At any
other pressure it will behave most
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unmusically indeed, running the gamut
from simply not sounding at all
or sounding “flat” in piteh if the pres-
sure is lowered to overblowing to a
higher harmonic if the pressure is raised.
This is one of the few characteristies in
which the transistor oscillators used in
some of the better electronie organs are
superior to pipes. When properly de-
signed, these oscillators are extremely
stable in frequency with respect to sup-
ply voltage changes. At least two manu-
facturers cleverly exploit this stability
to obtain percussive effects or to make
a unit rank of oseillators play with diff-
erent degrees of loudness at its several
pitehes. These tricks are impossible in
a pipe organ and the second of them
would be extrenely useful.

Occasions zrise when more than two
nmanuals are virtually necessary. Figure
7 is an example, This is a portion of
the “Fantasia in licho Style” of Swee-
link (vef. 17, pg. 21). Iere the player’s
feet and left hand supply accompanying
harmonies on suitable stops of the pedal
and one manual while the right hand
alternates rapidly between two other
manuals on which contrasting solo stops
produce a series of naively quaint echo
cffects. Although this work can be played
on two manuals, it is muech more effective
on three.

There are other possibilities implicit
in the use of several manuals, but these
examples will suffice to indieate the gen-
eral prineiples involved. One may justi-
fiably conelude that an organ having two
full-length (56- or 61-note) manuals and

Std. 32-note) pedal clavier is the mini-
mum requirement if a reasonable per-
centage of the bona-fide classical organ
literature is to be played. For popular
music these requirements may be relaxed
somewhat; the manufacturers of spinet
organs have not been slow to grasp the
commercial significance of this.

One might, in passing, be curious con-
cerning the praectical limit of the number
of manuals. Seemingly, this is provided
only by the physical dimensions of the
performer. The celebrated organ in the
Grand Court of Wanammaker’s Philadel-
phia store, certainly one of the very
largest organs in the world, has a six-
manual console. A descriptive booklet
published by Wanamaker’s reassures us
that “everything is within the organist’s
reach.” But the console appointmments of
the colossal organ in the Atlantic City
Convention Hall make Mr. Wanamaker’s
hox of whistles seem like pretty small
heer. There are two complete consoles,
one of five manuals, the other of no less
than seven. Could this be the musiecal
equivalent of the automotive horsepower
race, or are the Convention Hall organ-
ists perhaps a pair of Juillard trained
octopi?

1t is safe to say that these monster
organs are extreme examples for which
there is little real musieal justifieation,
Something like 90 per cent of the clas-
sical organ literature can he played ade-
gquately on a well designed two-manual
instrunient of 20 to 30 stops. A good
three-manual organ of 40 to 60 stops
will easily handle all but about 0.1 per
cent. There are a very few pieces, largely
of virtuoso calibre, which do actually
require a four-manual organ or at least
present formidable difficulties on a
smaller instrument. However, a large
organ is not harder, hut easier to play
than a smaller organ due to the added
flexibility provided by the extra man-
nals. This is particularly true in a recital
or a highly liturgical church service
where the organ must play almost con-
tinuously with frequent changes of tim-
bre and dynamic level.
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Crossover Design

NORMAN H. CROWHURST

In this second part, the author tells the practical details of selecting and winding compo-
nents for the crossovers whose values were determined from data given in the first part
and also describes how to check the performance of crossovers and set them up correctly.

EFORE GOING INTO DETAILS about in-
ductors, it is pertinent to answer a
question often asked about capaci-

tors. Values for voice-coil impedance
crossovers are often in wmierofarads, tens
or hundreds of microfarads, so the natu-
ral choice, to get the required value in a
satisfactory physical size, is electrolytic.
Whether this type is satisfactory for
crossover networks has caused some ar-
gument, so we will try to present the
facts of the case.

A reason often given for rejeecting
electrolytic capacitors—that they tend to
rectify the signal, causing waveform dis-
tortion—is not valid. Even without their
customary polarizing voltage, electrolyt-
ies do not hehave as rectifiers—at least
to audio frequencies (they might to fre-
quencies measured in eyeles per minute,
or cyeles per hour!). The major legiti-
mate reason for questioning the suit-
ability of electrolyties is a question of
the reliability of their values. Not only
are electrolytiecs manufactured within
tclerances that seem absurdly wide for
filter use, but if you carefully seleet sam-
ples that are within suitable tolerance
of the ealculated value, there may he no
guarantee they will stay at that value.

In Two Parts—Part Two

In general, the so-called “reversible”
types are manufactured to slightly closer
tolerances, and are less subject to
“drift,” due to change in dieleetrie thick-
ness, which is what eauses an electrolytic
to change its value. But even this type is
by no means a predictable entity. On the
other hand, it is usually out of the ques-
tion, in terms of hoth eost and space, to
use paper ecapacitors with the kind of
value needed so electrolyties seem a more
satisfactory choice, if some way can be
found to make them aceeptable.

A working voltage (rated) between 10
and 50 is quite enough for erossover use,
enabling quite compact sizes to be ob-
tained. 1f you have a capacitance bridge,
you can select values, as they are wlen
you measure them at least. If you use
reversible types—or if ordinary ones
without polarizing seem good enough—
you should make sure they have heen on
the shelf long enough to have “forgot-
ten” their polarizing, so they will have
attained their maximum value—say six
months—before measuring it with intent
to use in a crossover network. Even then,
it is not safe to assume they will stay
close enough to their measured value for
any but the simplest circuits—(A)

1000

INPUT

L
.
T,

Fig. 11. A method
of providing po-
larizing supply for
electrolytic capa-
citors in a cross-
over circuit, so
their value can be
controlled. Higher
voltage reduces
effective  capaci-
tance and vice
versa. Some time
should be allowed
500 for the electrolytic
film to change, be-
fore a steady ca-
pacitance value is
achieved for each
voltage adjust-

50 vOLT
d.c. SUPPLY

VWA
10k

ment.
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12. Mandrel parts for winding air-
cored coils.

Fig.

throngh (D) in Figs. 3 and 7. In these
configurations, a reasonable deviation
will not seriously invalidate perform-
ance.

If you want to use more complicated
cireuits with eleetrolyties, or if you want
to keep even the simpler cireuits closer
to correet operation, it would be advis-
able to take steps to control their value.
The value does not change very quickly
after voltage has been changed, taking
sceveral hours, possibly a day or so, he-
fore it settles to a steady value, but
maintaining a specific polarizing voltage
will hold the value close to eonstant, so
it will deteriorate only slightly with age.

If you get 50-volt rating eapacitors in
pairs, whose nominal value is slightly
less than twiee the required element
value, a circuit that will polarize them
so adjustment of voltage will vary ca-
pacitance until the right value is ob-
tained, is shown at Fig. 11, for one con-
figuration. A polarizing feed resistor of
10k will be quite low enough to allow the
capacitors to charge up to close to the
adjusted voltage value, without causing
material loss in the filter circuit aetion.
Finding the correet value can be achieved
by the method described later, if you do
not have a capacitance bridge of the type
supplied for a fairly low eost by most
capacitor manufacturers.

Now to the coil construetion: first, air
ov iron cored? This depends on crossover
frequency: above 1000 eps, air cored are
cheapest and best—iron cored do not
represent material improvement and
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certainly no saving: helow 1000 cps, a
high-Q iron-cored inductor is the best
clioice. At these lower frequencies, the
Q of an air-cored coil gets too low and
virtually disappears, while if the coils
are made big enough to achieve anything
close to design performanee, they will he
prone tc hum pickup—even without
henefit of amplifieation!

To simiplify the air-cored design pro-
cedure we have selected a “standard” size
for this range, using a winding mandrel
that is Vz-in. in diameter by 1.4-in. long.
It should have tlanges, one of whieh has
a slot for bringing out the inside lead
(Fig. 12). For smaller nunbers of turns

in heavier gage, you may be able to eount
the turns on. For the larger numbers of
turns, yow'll have trouble remembering
where you are and a mechanieal counter
is virtually a necessity. The mandrel ean
be mounted on a shaft eoupled to a rev-
olution counter, which ean often be
picked up for a song at a junk shop.
Twms should be wound on carefully,
filling each layer closely and solidly:
winding capacitance is no problem at
these impedances! All the coils you will
need are best hand wound—you will get
them neater than is possible with a motor
driven winder, unless it’s a professional

wachine. Larger nuwbers of turns will
need a little more patience, but the proe-
ess 1s by no wmeans exhausting.

The ehart of Fig. 13 gives the numbers
of turns for induetances in the range you
need, using a wire gage that will not
make build-up over ls-in.—the over-all
diameter will stay within 1V4-in. Over-
lap in wire gage lines on the chart is due
to the fact that difference in size makes
the build-up different; also some sup-
pliers only earry even sizes, while others
may carry odd sizes. This arrangement
euables you to pick a suitable gage from
either the odd or even set and use the
appropriate turns for that gage.
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Fig. 13. Chart for selecting wire gage and turns to give required inductance in air cored coils. These should
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crossover frequencies of 1000 ¢ps and up.
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Fig. 14. The lamination size for which iron-cored coils are designed in this article:

(A) the unmodified lamination pair; (B) the assembly as modified for the smaller

coils, used for frequencies in the range 600 to 1000 cps; (C) the assembly as modified
for the larger coils, used for frequencies below 600 cps.
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Fig. 15. Mandrel parts for winding iron-
cored coils.

For example, a coil for the three-way
crossover designed in part 1 needed to
be 270 mierohenries at 3400 ¢ps, which
can be air cored. A suitable coil would
be 170 turns of AWG 15 (enamelled)
or 173 turns of AWG 16. Other induc-
tanee values are just as easy to get from
this chart.

For frequencies below 1000 cps, an
iron-cored type is best. We have given
design data for coils in two sizes, using
a core built from laminations with the
dimensions shown in (A) of Fig. 14.
This is a fairly common size for inexpen-

sive ontput and speaker matching trans-
formers, and yields satisfactory Q fae-
tor for frequencies from 600 to 1000
¢ps in the smaller size, which allows two
coils to a core ((B) of Fig. 14), while
for frequencies below 600 ¢ps the larger
version should be used ((C) of Fig. 14)
requiring a core to itself.

To wind the eoils for these inductors,
a rectangular mandrel and end flanges
will be needed (Fig. 15). To facilitate
removing the coil from the mandrel when
winding is complete, a few wraps of pa-
per should be put round the center of the
mandrel, as shown in (A) of Fig. 16, fol-
lowed by tie-in tapes, shown in (B), and
a wrap of adhesive tape, the width of the
coil, 1%%4-in., to secure them. After the
coil is wound, with eare not to allow
the wire to protrude above the flange
sides on the sides where it will pass
through the core window, these tie-in
tapes are pulled across the top of the
coil and stuck down with another wrap
of adhesive tape, to finish the coil hefore
it is removed from the mandrel.

To seclect the right coil, the chart of
Fig. 17 is uscd. The top part applies to
the smaller coils, while the lower part is
for the larger coils. As the window is
the same for both, the turns and wire
gage data fit both sizes and the same
code s used to identify the appropriate

Q)

TAPE LOOSE ENDS TO
SPINDLE WHILE WINDING

©

Fig. 16. Method of preparing for winding iron-cored coils on the mandrel assembly.

28

WWW. aknefieantadiahigstary. com

selection  (although the dimensions are
different, to fit the appropriate core
leg). These ¢oded windings are tabulated
helow :

C'ode Turns AWG
A 42 14
B G() 15
G 65 16
1) 0 17
D) 110 18
¥ 150 19
G 200 20
I1 250 21
1 320 22

In this case, turns have been selected
to fill the window area comfortably with
wire of that gage. Steps between num-
bers of turns and between corresponding
reference lines on the chart, are uneven,
because the number of layers needed
sometimes fits the space better than other
gages. But for each size there is mo
point in using less than enough turns to
fill the space, as specified here, hecanse
that will degrade the Q factor. The cor-
rect inductance is achieved, not by ad-
justing turns, but by adjusting the air
gap, which the chart gives for the re-
quired inductance values.

For example, the 800-eps crossover of
Fig. 6 in part 1 uses inductors of 1.23,
2.1, 3, and 5 mH, all of which ean use the
smaller size coill. Referring to the top
part of the chart (Fig. 17), 1.23 mll
can use coil C with a gap of 0.083-in.,
coll D with a gap of 0.108-in., or coil
ki with a gap of 0.233-in. For 2.1 mH,
it could use coil E with a gap of 0.138-in.
or eoil F' with a gap of 0.25-in. For 3
mH, it could be ¢oil E with a gap of
0.096-in., coil F with a gap of 0.178-in.,
or coill G with a gap of 0.312-in. For 5
mH, it could be coil I with a gap of
0.106-in., coil G with a gap of 0.19%-in.,
or coil H with a gap of 0.3-in. precisely.

The overlap in coil sizes serves two
funetions here: it enables you to use odd
or even wire gages, as in the air-cored
coils; it also enables you to piek match-
ing, or nearly matehing, air gaps in coils
that share a core.

The 1.23-mII and 5-H coils could
share a core, using D and I coils re-
spectively. The 1.23-mH and 2.1-mH
coils could sharve a core, using E and ¥
coils respectively. The 3-mH and 5-mH
coils could share a core, using G and H
coils respectively. Other choices could be
figured out and, if the gages do not suit,
different gaps might be needed.

To get the gaps right, the laminations
should be cut as shown at (A) in Fig.
18 for the small coils, or (B) of Fig. 18
for the large coils. Note that all the lam-
ination pieces formed by cutting are used
for the small assembly, but only the Fy
cut down to F, are used in the larger as-
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when the British say

“the best pick-up arm in the world”

YT Y=3 S\ME DESIGN FEATURES

A. Virtually frictionless knife-edge
bearings. Pivot friction is less than 20
millizrams, horizontal and vertical!

B. Wood-lined stainless steel tube arm.
Rescnances are outside recorded range,
of small amplitude, and damped.

C. Unique weight system statically bal-
ances arm longitudinally AND laterally.
D. Rider weight adjusts tracking force
from 4 to 5 grams, adjustable for !4 or
Y3 gm. increments, as accurate as a fine
stylus pressure gauge.

E. Sliding base offers alignment adjust-
ment through 1 inch. Height is adjust-
able through 34 inch. Fulfills optimum
requirements of length, offset, over-
hang when adjusted with alignment
protractor included.

PRICES:

A

o R 4 = T e e—r

The English are noted for their conservatism
and they especially are not given to extreme claims in
advertising. Their statement that the SME is

it warrants serious consideration

"the best pick-up arm in the world" is simply a fact. It is made
by dedicated craftsmen working with extraordinarily close
tolerances and standards—providing features urattainable in any other
tone arm. Its "'secret” (if it has one) is care in manufacture and testing,
and utterly accurate adjustments for every critical factor in tracking.
It is not inexpensive—perfection never is. It is, however, worth every
penny to the audiophile who wants a pick-up arm capable of realizing
the full potential of cartridge arnd record.

F. ““Anti-skating” bias adjuster coun-
teracts tendency of the armn fo move
toward record center and “favor”
inner groove.

G. Hydraulic lever-operated set-down
for “slow-motion” feather-light lower-
mg onto any part of the recording.

H. Nylon-jaw arm rest with stainless
steel locking link.

I. International standard 4-pin socket.
Cartridge shells fitted with detachable
pillars and mounting screws at standard
¥ inch spacing.

J. Output socket and plug provides a
rigid junction for the *still wiring” and
delicate pick-up lead, eliminating in-
fluence on free tone-arm movement.

Includes one shell, arm, template, alignment protractor, hardware

MODEL 3009 for 12" recordings. . . . .
MODEL 3012 for 16" recordings

ADDITIONAL SHELL Model A30H..

Soo== =N

LITERATURE:

.................. $89.50 net

..... e . .599.50 net

....... $5.50 each

the
perfect companion
cartridge

The Shure M33-3, of course. With the
SME, provides absolute minimum
tracking force . . . without distortion.
Incredibly transparent sound. Peak-
free high end, clean lows, astoundingly
natural and clear in the middle range
where most other cartridges suffer
serious deficiencies. 22 x 10 cm per
dyne compliance. $36.50 net.

SHURE BROTHERS, INC., 222 HARTREY AVE., EVANSTON, ILLINOIS
Manufactured under U.S. patents 3,055,988; 3,077,521, 3,077,522, D193,006; D193,934; other patents pending.
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