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ENGINEERING MUSIC SOUND REPRODUCTION
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Increasing interest in the use of transistors, particularly
in low-level circuits, makes this article with all its detail
especially ralnable. See Transistor Preanps, page 31.

Studio-Type coustruction is
key to flexibility in this au-
thor’s system. See page 23.

TRANSISTORIZED PREAMPS

PROFESSIONAL HI-FI HOME MUSIC SYSTEM
SIMPLITRONICS—Simplified Electronics
TRUE-FIDELITY ORGAN REPRODUCTION
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THE BRITISH INDUSTRIES
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to the
Quality - minded
Consumer.....

(laims.....
Claims !

It must be very confusing to the
consumer to read the claims of dif-
ferent manufacturers. It’s a bit
confusing to us.

Thumbing through one of the pub-
lications devoted to our field, I re-
cently came upon no fewer than
seven Turntables of one kind or
another being offered to the audio-
phile. Not one of these acknowledged
in any way that it was even possible
for any other Turntable to be su-
perior, or better value for the
money ! A recent edition of the New
York Times carried a Sound
Studio’s advertisement showing
four record changers (in the same
advertisement, no less) and each
one of these four stated quite
calmly that it was simply the best
made! The cheapest, the most shod-
dily constructed, make the same
claims, in vague, non-specific terms,
as the finest!

I almost vearn for the automobile-
type salesmanship, which makes
the strongest possible claims for a
six-cylinder Ford, but at least has
the decency and good taste not to
claim that it is every bit as good as
the Lincoln Continental. Each has
its place in the market, but they are
two separate places!

No such modesty, however, ham-
pers the record-player maker ! Thus,
one manufacturer blandly under-
takes to “objectively” evaluate a
Turntable versus an Automatic
Changer but neglects to point out
the small fact that he only makes
one of the two! Well, if I were to be
influenced on the choice of a blue
suit versus a black suit, I would like
my information to come from a
manufacturer who made both. That
might make the analysis somewhat
objective!
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I notice that some manufacturers
are showing “rumble” figures in
their advertisements . . . just fig-
ures, that’s all. Any competent en-
gineer will confirm that these are
utterly valueless, if not intention-
ally misleading, unless they are dis-
tinctly related to a given test. How
was the test made? How was the
turntable mounted? Which ampli-
fier was used? At what frequency
was the test made? Which inde-
pendent laboratory, if any, con-
ducted the test? Was the unit
tested taken from inventory or was
it a specially selected unit? . . .
these are but a few of the questions
which could very well be asked.

Yet—despite all the confusion sur-
rounding these products, there are
reliable yardsticks available to the
equipment buyer:

First, there is the length of time
the manufacturer’s products have
been accepted on the market. Here,
GARRARD stands alone. It has
been acknowledged the leader in
the field for nearly 35 years. No
come-lately are we, trying to climb
aboard a band wagon. On the con-
trary, we are proud that we are one
of the pioneers of the industry.

Second, there is the basic reputa-
tion of the manufacturer. Here
again GARRARD stands alone, be-
cause our products are known
throughout the world as just about
the best that can be made. No com-
promise is made with quality. No
mass-production methods are em-
ployed. That, of course, is the
reason why Garrard Changers and
Transcription Turntables are not
always in stock at your Sound
Studio, for delivery that very day.
We are catching up with the de-
mand, but not at the expense of
quality control.

I suppose the correct phrase to em-
ploy in considering this question is
“Caveat Emptor”. You don’t (or
shouldn’t have to) buy a Record
Changer or Turntable very often:
why not get the best when you do?

el T

Leonard Carduner

Leonard Carduner is President of British
Industries Corporation, Port Washington,
New York. BIC is an Ameriean company
which offers you the finest of aundio equip-
ment ... fully guaranteed, with seeviee
and spare parts available throughout the
conntry,

The B.1.C. Group
consists of the following
products:

Garrard Record Players
Leak Amplifiers
Wharfedale Loudspeakers
R-] Enclosures
River Edge Cabinets
Genalex Tubes
Ersin Multicore Solders
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NEW

American ‘“‘so01"’
Series Microphones

Lightweight, rugged, easy to handle . . .
true-to-life in fidelity of voice pickup.
The new American 501" Series pre-
sents a complete line of dynamic or
carbon hand microphones to improve
all types of voice communications.

The attractive styling is completely
functional . . . the gently curved case
fits easily into the hand. Positive opera-
tion under all conditions is provided
by a specially designed cantilever
switch. The case is made of die cast
aluminum to assure durability and
minimum weight.

There's a model for every need:

®* Moblle
Communications

® Police

® Ship-to-Shore

® Alrcraft

® Amateur

To be heard and understood
.. . start with an American Mi-
crophone. Write for complete
details and specifications to-
day. Ask for Bulletin 501.

ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
370 South Falr Daks, Pasadena 1, Calfit.

AUDID PATENTS
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room with eleectromaguetic waves at

audio frequencies, aund then picking
them up with portable receiving equipment,
is well known. 113 uses arve numerous—from
eneing in television studios to simultaneous
translations at the United Nations. So far
as this writer knows, however, just ahout
all of these svstems require elecrrieal gear
of one sorr or another. Some have abbrevi
ated equivalents of ordinuary radio receivers
whieh pick up, deteet. and amplify radio-
frequency siguals: others have hearing-aid-
type systems which amplify audio picked
up induetively,

Victor Albert Ioot, a DBritish inventor
has come up with a magnetic sound trans-
mission system whieh requires no electron-
ism--n0 tubes, no resistors, eapacitors, or,
in faet, anything hut one or twe speeially
built earphoues. The patent covering this
(a U. 8. patent) is 2,721,896 and ne assign
ment of it is noted.

The system begins with an andio ampli-
fier whieh feeds a wire leop strung around
the room, of whieh more details later. The
wire, one or more turns, is strung around
the walls, tloor, or ceiling in sueh a way
that amplifier output eauses a magnetic
field to be set up in the room.

The special headphones used for recep-
tion are shown in the two drawings of Fig.
1. (A) is a eutaway side view and (B) «
ceutaway front view. We reproduce here the
actual drawings from the patent specifien-
tion, eontrary to our usual praetiee, simply
beeause this is probably the clearest way
to show what is lurgely a mechaunieal inven-
tion. When we refer to the part symbols,
look at them in both driawings to give your-
self a clear idea of what exists.

The syinhol €' indicates the earphone as
a wlhole, whieh. ut least from the outside,
greatly resembles a standard one. There is
a easing D) with a cover E whieh carries «
conieal diapliragm F. The center of the
diaphragm /7 is secured to a reed-like arma-
ture G which at its outer end (see the front
view) is fustened rigidly to the easing D).

The reed G is directly over—bnt not
tonching—the gap between a pair of pole
pieees 1. These pole pieces are composed
of a highly permeable material (one which
earries magnetie thix very easily) and ex-
tend in opposite direetions from the arma
ture. They are shown here emerging from
the case and are about the only visible fea-
tures (fromn the outside) whieh would make
the earphone look ihnormal when it is in
use.

The pole picees I arve hridged by a per-
manent magnet. In (B) of Fig. 1 the per-
manent-magnet arrangement is shown as
the magnet itself J and two soft-iron pole
picees /' but a C-shaped magnet might be
used instead.

TuE TECHNIQUE of using a coil to cover a

* 255 W.84th St., New York 24, N. Y.

WWW. atmeidcaanadiohistery.com

RICHARD H. DORF*

When the phones are worn, they are ad-
justed so that the normal direetion in whieh
the pole pieces run is in line with the flux
produced by the transmitting loop. This
means, of course, that if the wires run
around haseboard, say, the pole pieces
would be vertical. The pole picees, being so
very permeable (material not specified),
colleet and concentrate the magnetic flux
in their vieinity. A good denl of tlux, there-
fore, passes thirough the air gap between
the two pole pieces and, of course, 1hrough
the reed-like armature . This causes the
armature to move and the cone attiched to
it te push air, so that the sound is repro-
duced, The permanent maguet functions in
the nonnal way to superimpose some steady
flux and prevent reversal of the force ex-
erted on the armature.

Contrary to nsual practiee, the cover E of
the earphone is held by the headband (it is
usually the ease whieh is held), and the
cover and ease are held together in sueh a
way that the case, and with it the pole
pieces [/, ean be turned about the axis of
the diaplragm to orient the pole pieces ex-
aetly in line with the magnetie tlux in the
romn. This allows adjustment for maximumm
signal and also gives a sort of volume con-
trol.

If the permiment magnet offered low
reluetanee to varyving flux it would tend to
short-cirenit the pole-piece gap and reduce
sensirivity. The inventor suggests either us-
ing a material with low inercinental perme-
ability for the magnet (low permeability
for varying flux) or using tweo permanent
magnets, one alongside each pole pieces,
with their eirenit eompleted by leakage flux
from their outer ends.

The inventor also suggests arrangements
using coils to uid the sensitivity of the
headphones. JF interested, you ean ohtain
a eopy and read those details for 25 cents;
adidress The Commissioner of Patents,
\Washington 25, D. C.

(Continued on page 69)

Fig. 1

AUDIO e APRIL, 1956
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Small for use where
Controlled space is limited

Reluctance stability is essential
Microphones

intelligibility is important

These rugged, magnetic microphones are designed for use in transistor-type
hearing aids, small amplifiers and transmitters, dictating equipment,
magnetic recorders . . . wherever size and weight must be kept at a minimum.

SHURE microphoncs based on this same design principle have been used
extensively by the Armed Forces in many military applications wherc
severe operating conditions are encountered.

MC20

This microphone measures only '%¢" x %4” x %", and weighs 9%
grams. Its rectangular shaped case simplifies placement of other
circuit components, and permits an appreciable reduction in the
size of the equipment using it.

Output Level: 75 db below one volt per microbar (0.56 x 10-1°
watts for onc microbar—at 1,000 ¢.p.s. for |,100 ohms impedance).
Frequency Response: 400 c.p.s. to 4,500 c.p.s.

Impedance: 1,100 ohms (at 1,000 c.p.s.). Other impedances avail-
able on special order.

MC10

One-inch diameter microphone, less than 0.4” thick, weighing
only 1l grams. Similar in construction to the MC20, for usc
where amplifier gain is at a premium, and a more sensitive
microphone is needed.

Output Level: 71 db below one volt per microbar (approxi-
mately 107! watts for one microbar—at 1,000 c.p.s. for 1,000
ohms impedance).

Frequency Response: 400 c.p.s. to 3,000 c.p.s.

Impedance: 1,000 ohms (at 1,000 c.p.s.). Other impedances
available on special order.

Where a still higher output is required and space is not so limited. ' \
the RS is an ideal unit. It is %" thick and 1%" in diameter, 9 ?
weighing only 4 ounces. Encased in its rubber mounting ring the

RS mcasures 17" thick and 2'%.” in diameter. o
OQOutput Level: 51.5 db below one volt per microbar—at 1,000 )

c.p.s. for 14,000 ohm impedance.

Frequency Response: 100 c.p.s. to 9,000 c.p.s. g !

Impedance: 14,000 ohms at 1,000 c.p.s. Other impedances avail-
able on special order.

The SHURE Engineering siaft will work with you in con-
fidence to adapt these and other Controlled Reluctance
microphones to your specific applications. Write on com-
pany letterhead to our Sales Department—explaining your ENGINEERS :

requirements. Excellent employment opportunities

available for men having Methods
and Standards eaperience, Research

/ﬂl/ 6) 4 and Development ability in Mag-
§ = netic Recording. Microphones, Trans-

Phonograph Reproducers.
SHURE BROTHERS. INC Chief Enginecr, Shure Brothers,
222 HARTLEY AVENUE, EVANSTON, ILLINOIS

»
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LETTERS

Criticism
SIk:

Harold Lawrence’s piece on eritics is the
fairest ever to hit print. It might be added
that the function of the record critie, like
that of many another kind of writer today,
is to entertain. Your own Mr. Canby, for
example, does # bang-up job as proxy lis-
tener for thousands of phono enthusiasts
who’d enjoy wringing all those wonderful
new releases through their own hi-fi rigs
but who lack both the time and money re-
quired to make sueh an enviable degree of
hobby-riding pessible.

J. M. KUCERA,
1280 Pine 8t.,
San Franeiseo 9, Calif

Disagreement

Stk

I would like to express my disagreemnent
with Mr. Stephens comments on loud-
speaker eflicieney that appeared in this eol
umn in February.

Mr. Stephens attempts to link speaker
inefticieney to poor performance in the
form of hangover by reasoning that (a
hangover is prevented by magnetic damp
ing, and (b) that efficient speakers have
heavy magnets and good damping; by in
ferenee, 1netticient speakers have small
magnets and poor damping.

The weight and material of the speuker
magnet is only one of many factors that
determine efficieucey. Our own AR-1 woofer
for example, nsing a 3.3-1h. Alnico V mag
net and 6 Ihs. of Arineo iron, has tar Jower
over-all eficiency than many speakers wit}
6.8-0z. slugs. The choiee here was hetweer
efticieney and the low-frequeney limit of
the pass-band; sacrificing response helow
50 cps and allowing the mechanieal ¢ ot
the speaker to be incrcased—thereby. inei
dent:lly mtroducing  hangover—would
have allowed the efliciency to be signifi
cantly inerensed.

It one applies the etlicieney rating of a

speaker to the low bass portion of the
sound gpectrum as well as to the mid-band
specrrum, the picture is likely to ehange
guite a1 hit, We at Acoustie Research were
interested to note that the Audio Ieague
Pleasantville, N, Y.) reported in issne
No. LI that the absolute eflicicney of the
AR-1. at 25 eps. exceeded that of a justly
famons speaker svstem rated as having H¢
times the over-all etticieney of the AR-1

Speaker eflicieney, or the laek of it can
not be takeu as an index of quality, any
more than the output voltage of a phone
graph pickup (representing ity efticieney
as a transducer) ean be taken as an index
of pickup qualitv. 1 consider that it is as
useless Lo compare lowdspeakers withonut
making sonme adjustment for cqual sound
level asg it wonld be to compare different
phonograph  eartridges without adjusting
amplitier gain,

EnGak M. VILLCHUR.
Aconstic Researeh, Ine
23 Thorndike St..
Cambridge 41, Muss.
(That ought lo be suflicient fuel to con
linae this controrersy. 1 would appear
that efliciency can wot be rated al any wne
frequencuy, hut  showld  perhaps be  int
arated over the enlive audio speetrum. Ep.
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Belden

microphone
cables

*  Whatever the installation,

whatever the requirements,
there is an accurately
rated Belden Microphone

. Cable built for the job.

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO . R .

1001 WIRES FOR EVERY ELECTRONIC NEED

AUDIO e APRIL, 1956
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TUBELESS i
AUDIO

COMPENSATION
only 14 db!

insertion loss!

The Model 4201 Program Equal-
izer has been developed to provide
utmost versatility for the compensation
of sound recording and broadcast
channels. High and low frequencies
may be boosted or attenuated while
the program is in progress with negli-
gible effect on volume levels. It may be
switched in or out instantaneously to
permit compensation at predetermined
portions of the program. This feature
is especially useful in tape dubbing
work.

e e A

ee , ¢

Model 4201, Program Equalizer

FEATURES:

Equalization and attenuation in accu-
rately calibrated 2 db. steps at 40,
100, 3000, 4000 and 10,000 cycles.
Insertion Loss: Fixed at 14 db. with
switch “in’ or “out.”

Impedance: 500/600 ohms.

Low Hum Pickup: Moy be used in mod-
erately low-level channels.

send for Bulletin E for complete data

Net Price $195.00
F.O.8. North Hollywood

Model 4201 Program Equalizer is also
available for the custom builder in kit
form with complete wiring instructions.

Send for Bulletin TB-1.

Representatives in
Principal Cities

Division of
| Resistonce C y
12970 Brodley Avenue,
Sylmar 3, Calif.

HAROLD LAWRENCE"

By Any Other Name

large record company which of the
following Mozart symphonies are
likely to outsell the others: Nos. 38, 39,
40, and 41, and without even checking his
sales figures he will tell you: Nos. 38 and
41. He will also inform you the Beetho-

Asx THE CLASSICAL sales manager of a

| ven’s Violin Sonata, Op. 24, stands a

better chance of attracting sales than Op.
30 no. 2, always assuming that the inter-
preters are the same or of comparable

| quality. What makes him so certain? There

seems 10 clear-cut musieal reason for plac-
ing No. 41 above No. 40, or 38 above 39.
As for the Beethoven sonatas, they are
vastly different in conception; the first is
a lyrical work of classic proportions, the
second a forceful , impassioned expression.
Both are prime examples of the composer’s
violin literature. The answer to this baf-
fling stare of affairs can be summed up in
one word: ‘‘title.”’ Mozart’s 38th and
41st are named ‘‘Prague’’ and ‘¢ Jupiter,’’
respectively; Beethoven’s Op. 24 is ecalled
‘¢Spring.”’

In the society of musical compositions,
the untitled piece is often lost in the
shuflle. With nothing to identify itself but
a dull opus number or key signature, it is
outshone by its more colorfully labelled
counterparts. There are exceptions, of
course. A few that come to mind are Bee-
thoven’s Fifth, the Brahms Symphonies,
and Mozart’s piano concertos. Neverthe-
less, in sales and popularity, titled music
generally leads the field.

The predilection for titles flowered in
the nineteenth century but actually dates
back to the Renaissance and the birth of
modern instrumental musie. Elizabethan
keyvboard pieces were given such fanciful
titles as My Lady Carey’s Dompe, His
Humour, The King’s Juell, and The New
Sa-Hoo. Later, in France, court composers
devised an enigmatic language of their own
to clothe their miniature pieces with an
aura of mystery. This piquant nomencla-
ture rubbed off on Frangois Couperin in
his harpsichord works. ITere are a few ex
amples: La Zénobie, Les Fastes de la
grande et ancienne Mznzstrzdxsz, Le tic-
toc-choc, Les Culbutes Jzcxbrnzs, and La
Petite Pince-sans-rire. Your knowledge of
French will get you nowhere with these,
by the way. Other Couperin pieces, how-
ever, were authentic miniature tone poems
wliose names seem to have preceded rather
than followed the music’s creation. Even
such a nonsensical designation as Le tic-
toc-choc is not as remote as one would
think from the character of the piece with
its light staccato effects and sparkling wit.

Couperin’s contemporaries in Central
Europe regarded the art of the French
clavecinistes as too unsubstantial for their
serious tastes. The frills and ornaments,
unconeern for weighty and sober construe-
tion, and brevity were foreign to their ears.

* 26 West Ninth Street, New York 11,
N. Y.

WWW. aknerteaiaiadiahistory.com

Solidity was the primary quality they
sought to express. Titles were therefore
strictly functional: partita, sonata, con-
certo grosso, sinfonia, toccata, fugue, ete.

The late 18th eentury composers, in their
preoccupntion with classic forms and the
development of the orchestra gave little
thought to descriptive titles. The terms
symphony, sonata, serenade, divertimento,
and concerto were therefore seldom quali-
fied wtih picturesque phrases. The publie,
however, bestowed titles left and right to
its favorite works. The symphonies and
quartets of Haydn are a case in point.
Symphony No. 96 in D is subtitled,
‘¢ Miracle,”’ because of an incident that
took place at the premikre. According to
a contemporary report, ‘‘Part of the audi-
ence pressed forward to look at the popular
musician at close range, leaving a vacant
space in the concert room. Hardly had they
moved when a chandelier crashed down
upon this empty spot. There were cries of
‘A miraele, a miracle,’ beeause no one was
killed or hurt by the accident.”” The quar-
tets have been assigned such colorful names
as ‘‘The Razor,”” ‘‘The Frog,”’ ‘The
Joke,”? ¢The Lark,’’ ‘“The Sunrise’’ and
A Dream.”’

Carrying the circumstantial principle to
a logieal conclusion, why not ecall Schu-
mann’s Symphony No. 1 (as one English
critic put it) The Rusty Pen Symphony,
since it was written with a rusty pen which
Schmmann picked up on Beethoven’s grave
during a trip to Vienna?

With the dawn of romanticism, trivial
associations of this sort gave way to words
or phrases that would embody the heart
and soul of a composition. Thus, the
Pathétique and Appassionata Sonatas and
the Eroica and Pastoral Symphonies. As
the 19th century progressed, eriticse and
musie lovers thought they saw a ‘‘pro-
gram’’ not only in a ballade or symphonic
poem, but in many a piece of abstract
music. Countless ‘‘stories’’ of the great
symphonies appeared. The publishers
eagerly catered to public tastes; to en-
hance the sales potential of a new edition,
they would often provide subtitles of their
own. Of the nine Beethoven piano sonatas
with tag names, only three (‘¢‘Pathétique,’’
‘‘Les Adieux’’ and ‘‘Hammerklavier’’)
were given by the composer. The ‘‘Moon-
light'?> Sonata, for example, got its name
from a eritic who compared the first move-
ment with shimmering beauty of Lake
Lucerne, a luke Beethoven had never seen.
The ‘¢ Temnpest’’ Sonata grew out of a ques-
tion a friend asked Beethoven about the
meaning of the work. Beethoven, in what
must have been a hasty reply, said, ‘‘Read
Shakespeare’s Tempest.”’ It is more than
likely that the composer had not yet read
the play himself. Had he done so, he would
never have linked it with the sonata.

Nearly a century after Beethoven, a
Frenchman named Erik Satie anticipated
friends and critics by providing virtually
all his piano pieces with not only titles,

AUDIO e APRIL, 1956
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The svstem shown—Ilike every Altec
System—is made of components proved
in rigorous studio and. theatrical use.
See your Altec Lansing dealer soon for
a demonstration of this or other com-
plete Altec high fidelity systems ranging
in price from $324. 10 $1180.

305A AM Broadcast Tuner

gives highest fidelity AM reception * exceptional
stabiiity » outstanding sensitivity » mahogany or
blond hardwood cabinet* ¢ ideal tuner for areas
lacking FM broadcast . .. $99.00

9018 M
Record Reproducer

utilizing exceptional Altec ‘339B amplifier » finest
English-made 3-speed changer » magnetic pickup » |
three inputs: one low level, two high level «
powerful enough to drive any size speaker; com-
prises a complete music System » finest record |
reproducer-amplifier-preamplifier available * Ma-
hogany or blond hardwood cabinet”. .. $237.00

~ GUARANTEED PERFORMANCE

| With Altec Lansing High Fidelity Components

The exclusive Altec Lansing Performance Guaraniee is your assurance that
I cvery Altec home music component you buy will meet or exceed its published

technical specifications. This guarantee is made possible by the engineering

integrity. proud craftsmanship, and produet testing that goes into every Altec

: | Lansi 'nt. In addit ality perform: beautiful

a15A biflex Speaker Lansing component I.n addition to quality Eexlox mance Aliec oﬂexfs reautiful,
| smartly designed cabinets that bear the Fine Hardwoods Association Seal.

uaranteed frequency response 30-14,000 cycles B . R 3
s Ty oL ' When vou check the specifications on Altec equipment, remember that these

15” cone usihg multiple concentric compliances

« outstanding efficiency » extremely low distortion are conservative figures that will be exceeded in actual performance.
« smoothest speaker resp at an y price |
... $60.00

LANSING CORPORATION

‘ ALTEC FIDELITY IS HIGHEST FIDELITY

| Dept. 4-A

*All Altec furnivure-finish cabinets bear 9356 Santa Monica Bivd., Beverly Hills, Calif.

the seal of the Fine llardwoods Association \ 161 Sixth Avenue, New York 13, New York

AUDIO e APRIL; 1956 9

WWW. ammeidceasadioRhistery.com


www.americanradiohistory.com

ALL-TRANSISTOR!

America’s
FIRST!

BOTTOM VIEW WITH COVER REMOVED =« PRECISION WORKMANSHIP THROUGHOUT

ISHER

ALL-TRANSISTOR
Preamplifier-Equalizer

\ £ ARE IPROUD 1o announce the new FISHER All-Transistor Preamplitier-

Equalizer. Model TR-1. This little giant is the result of four years of
rescarch and development and represents one of the greatest achievements in
the long line of FISHER FIRSTS. We believe the TR-1 is the first all-transistor
product of any Kind in the high lidelity field. Its development was no accident,
but rather the fruit of twenty years of leadership in audio technology. The
TR-1 has NO hum. We repeat: ABSOLUTELY NO HUM. Second, it has
NO microphonism. Other unique features of the TR-t are listed below. The
initial demand for this revolutionary device may exceed the available supply.
To avoid disappointment, may we suggest that you place your order now.

Outstanding Features of THE FISHER Model TR-1

® Can be used with any existing amplifier, audio control, or suund system. ® Batery
poweced. Power cansumption only (.033 watts. Bartery will last as long as it would
when lying idle on a shelf! ® Can be used as a phonograph or microphone preamplitier.
® Uniform response, within 2 di, 20 to 20.000 cvcles. ® Ruilt-in switch selects car-
tridge impedance. ® Handles all popular magnetic cartridges including very low.level
type. Does nat regnire trancformer with the latter. ® Hum level: ubsolute zero!
® Noise level. 65 db below 10 mv input for high impedance cartridges. Better than
60 db belove 2 mv for low impedance cartridges. ® Incorporates RIAA equalization,
now standard on all records. ® Permits output leads up to 200 ft. ® Three Controls:
Power, Volume. Cartridge Impeduance Selector, Phano-Microphone Selector Switch.
® Uses three transisinrs, Printed wiring thronghout. 8 Fully shiclded chassis with
hottom cover. ® Attructive control designation plate. ® SizE: 27 by 47 hy 413" deep.
® wrlit: 12 ounces. Price Only $24.95

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. : 21-29 44th DRIVE - L. I.CITY 1, N. Y,

10
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but ““programs’’ for his essentially ab-
straet conceptions. In the first movement
of Chapitres tournés en tous sens (Chapters
Turned Everyv-Whieh-Way) entitled, ¢¢She
Who Talks Too Mueh,’" he wrote the fol
towing “narration’: ¢4 gigns of the im-
patience of the poor hushand . . . Let me
speak! . . . T’d like a hat of heavy Ma-
hogany . . . Mrs. Thing has a bone wm

bretta . . . Miss What’s-Her-Name married
aoman as dry as a canary .. . Well, listen
to me! . . . the eonciérge has a pain in
his ribs . . . the hushand dies of exhans-
tion,”’

Satie’s art was n reaetion against the
““mugie illnstrators.”” Ile was poking fun
at the prosuie realism of sneh scores as
¢Sinfonia Domestica’” whieh charted a
day in the life of a typieal German
bourgeois fumily, inelnding baby’s noisy
awakening, the bath, playing with the ehild,
prrents’ argument, and yes, u love scene
too.

Jrahms frowned upon program musie
of any kind. To him the noblest musical
expression was to be fonnd in the elassie
vein. It wounld have warmed his heart to
know that posterity would not provide
more than o handful of his works with
nieknames.

l.ike  Brahms, the purist would cer
tainly like to abolish all titles not assigned
by the composer to his own musie. He might
even want to eliminate all but the most
necessary  tormal heading tor eaeh com-
position, particularly tor abstraet works.
On the other hand, there are those who
matintain that without the ¢¢Moonlight,”’
RBeethioven’s Sonata in ¢ Sharp Minor, Op.
27 no. 2, might have passed unnoticed by
the majority of musie lovers. Titles, they
say, serve two purposes: (i) they're fine
for quick reference, and (h) they arouse
interest and pave the way for a more re-
ceptive audition. Afrer all, even the non-
objective modern painter invents poeti
names for his latest efforts,

Every onve in a while the eontroversy
thares up again, A nusie eritic writes an
article, his readers send urgent letters pro
and eon to the editor, amd soon other erities
beeome embroiled in the dispute—a storm
in o teaeup. What was that Shakespeare
said abant o rose?

April 10-12—Radio ¥leetronie Component
Manufacturers Federation Show, Gros-
venor Tlouse. London, England.

April 13-15—The London Audio Fair 1956,
Waghington Hetel, Curzon St Loundon,
England.

April 16, 18, 19—Broaleast Engineering
Conterence, in eonjnnetion witl the 34th
annnal Convention of the National Asso-
eiation of Radio and Television Broad-
casters. Conrad Hilton Hotel, Chieago.

April 23-24—New  England  Radio-Elee-
tronies Meeting, - ‘Stoektaking of Elee-
tronic Progress."" Sheraton-Plaza 1lotel
Boston, Miss,

April 29-May 4—=70tly Convention of the
Society ot Motion Picture and Television
Fngincers, Hotel Statler, New  York
City.

April 23 May 6—British Industries Fair,
Earls? Court, London, Eogland.

(Continued on page 83)
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Only the PRESTO SR-27 Tape Recorder
)

_.v"

Professional Performance

The top performance features of the finest PRESTO
units are yours in this 2-unit combination—R-27
tape recorder and A-920B amplifier. Check the
features of the recording unit: 3-motor drive;
separated record, erase and playback heads; fast
forward and rewind. There’s no take-up reel clutch

. finest low-priced professional turntable has
world-famous flick shift—one sideway flick selects
any speed.

There is no finer. smoother-running or ecasier-to-operate
instrument for control room, studio or hi-fi system than the
Pirouette T-18—the PRESTO achievement that sets a new
high in turntable design. You select any speed—3314, 45
or 78 rpm—vwith a sideway flick of the exclusive PRESTO
3.specd shift. You engage the proper idler for the speed you
want with one motion. There are no bothersome arms or
shift cams. And check the extras you get: extra heavy-
weight wide-beveled table, deep-well bearing, sleck styling
in telephone black and brushed chrome. . . . Nel price
$66.00. With hysteresis motor. . Net price $117.00.

ES{I0

!

atoudta

or idler pulley. Compare the [eatures of the com-
panion amplifier: 10 watt output at 16 ohms, self-
contained power supply, separate preamps and VU
meter and two playback speakers. You can moni-
tor the tape during recording. This professional
performer is yours for just $588 complete.

NEW
PRESTO
K-11 DISC RECORDER

improved professional version of PRESTO's all-
time favorite K-10—incorporates revolutionary T-18

turntable . . . Net price $396.00

K-11 is the smart new disc recorder you can fit into your
sound system —or use as an on-location recorder. It's
featherweight with a completely new pick-up arm, fully
encased hi-fi speaker, smart new panel design with push
button controls and the dependable PRESTO cutting head.
You get excellent broadcast-quality fidelity. For those times
when a disc recorder is preferable, the K-11 is your best
bet. Cuts discs up to 131 inches in diameter. Three-speed

operation. With hysteresis motor Net price $H5.00,

RECORDING CORPORATION
PARAMUS, NEW JERSEY

Export Division:
Canadian Division:

25 Warren Street, New York 7, N Y.
Instantaneous Recording Service, 42 Lombard St., Toronto

WORLD'S FOREMOST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS
AUDIO e APRIL, 1956 11
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What do you
from a

Extra playing time? Economy?

At economy price? Famous acetate-backed
“Scotch” Brand Extra Play Magnetic
Tape 190 also offers 509, more recording
time-—as much as found on 1% reels of
standard tape. New, high-potency oxide
coating assures recordings of increased
frequency range. New economy price
saves you 289,

The favorite tape of sound engineers,
the world over, famous ‘‘Scotch’” Brand
Magnetic Tape 111 cuts tape wear in half,
thanks to exclusive silicon lubrication.
Tape glides smoothly over recording heads
to give flawless sound reproduction time
after time. Buy it now at a special new
low price!

Scotch

LTFY T

Magnetic Tape

BRLICE rawg

The term *‘Scotch” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA
MINING AND MFG. CO., St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y.

12 AUDIO e APRIL, 1956
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want - "

magnetic tape ?

High Fidelity? Extra strength?

New “Scotch” Brand High Output Mag-
netic Tape 120 guarantees greater dy-
namic range recordings . .. with harmonic
distortion reduced to a minimum. 1339
more output permits brilliant sound re-
production. A must for hi fi fans. Also
available with Polyester backing at slight
extra cost.

.....

n s & ﬂnuu-.-;-..-.

AUDIO ‘e . APRIL, 1956
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New “Scotch” Brand Extra Play Mag-
netic Tape 150 is made to take even hard-
est wear—thanks to its tough, durable
“Mylar”’* plastic backing. In addition
to super-strength, new 150 Tape offers
509, more recording time on a standard-
size reel, and famous “Scotch” Brand
recording quality.

*“Mylar" is a registered DuPont trademark.
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The ULTIMATE In
HIGH-FIDELITY
SPEAKERS

Combining
OUTSTANDING
TONE QUALITY
AND ECONOMY!

AMAZINGLY
REALISTIC
TONAL
RANGE

LONG

LASTING
PRECISION
PERFORMANCE
ok
Imported fromt Western Germany, these

quality-perfect WIGO Hi-Fi Speakers are
unmatched for range and realism. Full
bodied bass, balanced mid-range, and silky-
smooth highs, blend together to produce the
ultimate in musical perfection. Skillfully
enginecered with exclusive fiberglass
centering construction designed to
satisfy a lifetime!

DELUXE 12" EXTENDED FULLY-SHIELDED
RANGE SPEAKERS CONE TWEETERS
$59.50 $10.95

8" CO-AXIALLY MOUNTED 87-10" EXTENDED

RANGE SPEAKERS

$51.00 $14.40 t0 $26.50
12" CO-AXIALLY 16-INCH DELUXE

MOUNTED SPEAKERS WOOFERS

$89.50 $159.50
Write for AUD OP
Specifications & ‘”y . 0
and Names 2\ ‘§ j ., )
of Nearest :4 ;n
Authorized 0\ 4

Dealers

UNITED AUDIO PRODUCTS

{Dilv. of United Optical Mfg. Corp.)
202 East 19th St., N. Y. C. 3, N. Y.
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| thix has been

I°xGLAND  should

UMo IN FNGLAN receive
great impetus by the presentation of

the first British Audio Show. This

will be ocenpying three tloorz of the llotel
Washington in London by about the time
vou read this lLetter, Although there are
three exhibitions or shows held in England
each veur in which audio equipnnent is ex
hibited this is the first attempt to have an
Fxhibition whieh has the title ‘‘Audio
Iair*? and whicl has quite frankly been
patterned upon these which have been such

sweeping suecess in the United States,

Previously the show whiel was devored
most exclusively to audio eguipment has
been the aunnual exhibition of the British
Somud - Recording  Association bhut  whilst
n interesting exhibition it
has been on g comparatively small seale
amd it is hoped that the new Audio Fair
will attract 10000 or wmore visitors. Of
course, these minnbers exnnot compare with
the Radio Show which lhas more than a

| quarter of a million patrons every vear. As

Multicore Solders, Ltd.

steaidl, Herts., England.

Hewmel llemp

RICHARD ARBIB*

the London Audio Show will follow in
mediately after the British Radio Compo
nents Show, it is likely to be patronized
by o nnmber of visitors from Qverseus.

If this Audio Show becomex an annual
event, it will fultil one very useful pur
pose in providing o foeal point each year
for Audio equipment manufacturers to pre
sent their new produets. During the past
few months there has been little new in
this tield tor eyen some of the items I have
deseribed in previous Lerters have not yet
reached the production stage, but no donbt
these will be seen by the publie for the firs
tine at the Audio Fair,

New Tape Recorde:s

In the field of tape recorders rhere are
only really three new pieces of equipment
of interest to the enthusinst and
probably the most interesting of these is
the new Fervrograph 66 whieh is a complete
unit ot a tape deck, amplitier, and pream
plitier, bnilt way that if a hole
is eut i board the unit em
u complete. It inenrporates switehes

o

in snel

15" x 16~
drop

Close-up of the steel drawer in which are contained the tape recorder, amplifiers,
tuner unit, crossover network, and a felt-lined recess for a microphone. On the right
can be seen the transcription turntable and pickup.

WW\W. ameidcaatadioRisterv.com
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b ad %\
At "50‘5“5 “‘“‘o‘ W
et \x"": :\‘o\\ S:‘:Sfm\“‘f\:\".‘ i,&
. ce('\\\g‘;:\"\v\% S"“‘u\\\\'\‘:\ as S?"“
ﬁ"g“:g\"“‘s ate °"‘.‘s\o,, a8 ‘MA\“ AIR FORCE, NAVY AND AIRFRAME
vcw"‘ o\;:;d“‘z:t:.\& "d.‘g:: SAF CUSTOMERS RECEIVE FULL-TIME SERVICE
E ‘;\m“ “‘;\‘6"“‘ AND INSTRUCTION ON FIRE CONTROL

SYSTEMS AND GUIDED MISSILES.

Hughes maintains a lighly trained organization ot expert
engineering support to the armed services and airframe manufacturers
using the Company’s equipment, wherever operational bases or plants
are located. Each of the engineers devoted to this work holds a degree in electrical

engineering or physics, and is experienced in clectronics equipment maintenance
or design. These men are assigned to five separate divisions of the department: Engincering
Writing, Training School, Field Engineers, Technical Liaison, Field Modification.

HOW HUGHES

TRAINING SCHOOL

SUPPORTS ITS

0D U S FOR A complesely staffed ana
: o qualificd military m;ﬂfm, ,;,{ equipped schoof is operated to train

any personnel in mayj, ]
L aintain,
equipment. Instructors gre WAL

. rad; ..
MAXIMUM hackgrounds in dewlp,“Z ate engineers or physicists wirh

. 3
ment work or weversity instruction

FIEL

PERFORMANCE

ENGINEERS
AND
PHYSICISTS

It you feel that you are qualified
tor any of the above

positions, send us your resume
and qualitications

SCIENTIFIC
STAFF
RELATIONS

RESEARCH
HUGHES AND DEVELOPMENT

LABORATORIES

Hughes Aircraft Company

Culver City,
Los Angeles County, California
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Your answer
to a low-cost,
well designed speaker!

NEW! Isophon
ELECTROSTATIC

TWEETERS

% Beter performance in higher
frequencies (7000-20000 cycles)

% Extremely low cost

* Compact, space-saving

%* Easy Installation for single output |
and push-pull amplification

% Remarkable brilliancy of sound

Diam: 2.76""
Thickness:
0.55"

STH5/16
Size:
197"

x 6.30""
Thickness:

=y J' Write for details
4 ond spec. sheet A-4
CERAMICS, INC.

| E. 57th Street, New York 22, N. Y.

16

s0 that a pick-up, microppone and tuner
eau be perinanently vonnestéd and this can
virtuully form the heart offRy-sghqll bigh-
fidelity imtallation-and the more apybitious
user can connecteto.it a largar amplifier

| taking tig output from-the I'errigraph

betore it reaghes the output stage. This
nachine %z available in two' forms, witl
tape speeds

ips, and 1 am advisad that the first delives-
ies were made to thg United States, One
particular advantigs of this machine is
that as it uses 8}-in. reels; 1 hour 10 'min-
utes playing time can be obtained at 74 ipe
without changing a reel and 2 hours 20
minutes on both tracks of oue reel.
Another new model made by an old es-

| tablished British tape recorder manufae-

turer is the Simon 8.P. 2 which incor-
porates a 10-watt amplifier and is stated to
have a frequency response of 50-12,000
eps +3 db. This is a self-contained model
whieh ean be ecarried about rensonably
easily.

Specto, Ltd., who have previously con-
fined their activities largely to home cinema
projectors, are now producing two tape re-
corders both of which incorporate the Rud-
man Darlington tape déck which has a
variable speed control. Whether or not this
idea of a variable speed control is a good
one is a debatable matter but it must have
very intriguing possibilities for high fidel-
ity enthusinsts wishing to dub tapes and
vary speeds.

Oune of the models produced by Specto is
a stereophonic one designed for reprodue-
ing the H.M.V. and Columbin stereosonic
tapes, Tt is rumonred that in the near fu-
ture, EM.I, will have at last produced a
high-quality tape recorder and reproducer
for home use. This has been promised for
nearly two years.

Both E.M.I. and ‘‘Scotech-Boy’’ are now
producing ‘‘long-play’’ tape and despite
the present economic position, there is still
a brisk demand for amplifiers of the well
known companies such as Quad, Leak, Pye,
Pamphounic, Trix. R.C.A. Rogers, and

| Tannoy.

Although sales of high fidelity equipment
are still good, it is surprising that during
the last six months the demand for radio-
gramophone combinations has been much
depressed despite the fact that sales of ree-
ords have exceeded all previous figures.

How to Obtain English Record Catalogues

American enthusiasts have asked me for

| details of catalogues of British records and

it is as well to remember that probably 85
per cent of sales of records in England are
achieved by the E.M.I. and Decea Groups.
E.M.I. issue annually four international
catalogues covering the H.M.V., Columbia
Parlophone und M.G.M. marks. These cata-
logues cover in all 1,318 pages. Whilst they
are of ecourse available from England, it
will probably be simpler for the American
enthusinst to get them in the United States.
LMV, record catalogues are available
from R.C..\. Victor; Columbia are obtain-
able from Columbia Records Inc.; Parlo-
phone through American Decca; and the
catalogue of Angel records ‘which now-in-
clude the dises issued in England under the
Columbia trade mark can be obtained from

WWW atnetdicaafadioRistery. com

of 73 smid 15 ips or 3% and T§:

Eleetrie & Musical Industries, Ltd., in New
York.

The dise lover who would like to see one
British catalogue is recommended to get
the H.M.V. which includes twenty pages of
details of compogers including dates of
their births, deaths, and nationalities, a
most excellent prorunciation guide, and a
Jlossary of musical terms.

The Decca catalogues probably contain
i muél ‘larger quantity of L.P. records
than HL.MI. because Decca were issuing
LiP réesrda two years before the first
E.M.I oug appeared. Copies of the Decca
catalogues are obtainable from Londou
Reeokds, Ime, in New York. The main cata-
logne! gantding details of over 2,000 long-
playing records, nearly 250 medium-playin
records, about the same fimber of extendeg
play 45 rpm records, and-over 700,08 |
standard length 45 rpui- records. ‘Whi
E.M.I issue separate catalogues for each
of their marks, the Decca catalogue covers
all its labels, including Brunswick, London,
Felsted, Telefunkef.

While both gr"(mps of companies issue
monthly lists of their releases, the Decca
people issue every quarter a comprehensive
catalogue in & stiff backed cover covering
all the records issued under their- various
marks during the appropriate period. Opera
lovers ean buy the most excellent libretti
giving the original language in which an
opera is recorded and au English transla-
tion side by side, and similar booklets are
available for most recital records. Details
of these booklets, which are quite inexpen-
sive, are given in the appropriate cata-
logues.

The record enthusiast who wishes to keep
up to date with British record releases can-
not do better than obtain copies of .The
Gramophone which is probably the oldest
journal in the World which has been exclu-
sively devoted to records. It is publighed
monthly and costs only $3.50 a year.

High-Fidelity Home

Elaborate built-in high-fidelity installa-
tions of the kind ouly too well kuown in the
United States are a comparative rarity in
this Country and consequently, you may be
interested in details of your correspon-
dent’s equipment which is illustrated on
the cover and in a more detailed view here.
Belhind the grille on the left is a 14 cu. ft.
sand-loaded enclosure in which is mounted
a 13-in. bass speaker. Mounted above are
an 8-in. and a 3-in. speaker in a simple
baffle that is open at the sides and rear.
The main equipment is housed in a pull-out
drawer which weighs nearly 250 lbs. It com-
prises a tape recorder, amplifier and pre-
amplifier, AM/FM tuner, recess for miero-
phone, crossover network with adjustable
potentiometers, and a sub-control panel.

This panel enables signals from the re-
corder or amplifier to be fed into the three-
way londspeaker system and/or the exten-
sion loudspeaker network. Signals can be
fed to the recorder from the tuner or pickup
or from a television receiver which is situ-
ated in another side of the room. A main
switeh is provided which switches off all

.the equipment simultaneously. On the right

hand side the only part of the equipment
(Continued on page 69)
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The British Electronics Industry is making
giant strides with new developments in a

variety of fields. Mullard tubes are an
important contribution to this progress.

Principal Ratings

Heater 6.3V, 0.2A
Max. plate dissipation W
Max. screen dissipation 0.2w
Max. cathode current 6mA
Characteristics
Plate voltage 250V
Screen voltage 140V
Grid voltage -2V
Plate current 3mA
Screen current 0.6mA Transconductance 800 umhos

Base

Small button noval 9-pin

sl

Supplies available from:—
In the U.S.A. International Electronics Corporation,
Dept. A4, 81 Spring Street, N.Y.12,
New York, U.S.A.

In Canada Rogers Majestic Electronics Limited,
Dept. HH, | |-19 Brentcliffe Road,

Torente 17, Ontario, Canada.

Mullard -

MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON. ENGLAND

Mullard is the Trade Mark of Mullard Ltd. and is registered @
in most of the principal countries of the world. NP
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Another
Mullard contribution

to high fidelity

The Mullard EF86 audio frequency
pentode is one of the most widely used
high fidelity tubes in Britain today. It
has been adopted by the leading British
manufacturers whose sound reproduc-
ing equipment is enjoying increasing
popularity in the United States and
Canada.

The marked success of this tube stems
from its high gain, low noisc and low
microphony characteristics.

By careful internal screening, and by
the usc of a bifilar heater, hum level
has been reduced to less than 1.5uV.
Over a bandwidth of 25 to 1,000¢/s
cquivalent noise input approximates
2 uV.

When operated below 1,000¢/s, in-
ternal resonances of the EF86 are
virtually eliminated. Even at higher
frequencies chassis and tube socket
damping are usually sufficient to make
vibration effects negligible.

Supplies of the EF86 arc now available
for replacement purposes from the
companics mentioned here.

3 S U

EI.ECTRONIC TUBES :

wr &% W R PR,
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EDITOR'S REPORT

FLEXIBILITY AND CONVENIENCE

) | AY BACK in the early days of hi-fi, we remem-
Wber how most of us housed our home installa-
tions so as to look as much like a radio station’s
control room as possible. Lincky was the man who had
either a very coiperative helpmate or sufficient intesti-
nal fortitude to preémpt adequate space to install a
six-foot rack for amplifier, power supply, tuner, con-
trol unit, volume indieator panel, and a few rows of
Jacks, and who loeated his turntable in a two-foot-
square eabinet as ncarly identical as possible to those
alongside the master control of the local radio station
—even to lacquering the cabinet the usual gray, now
almost universally called the “‘utility’’ model. Those
were the ‘‘good old days.”’

And while we still long for the flexibility of that
type of installation (and swrreptitiously attempt to
hide a few jacks of the telephone type—they are the
only ones that can be camouflaged by flush mounting
on a limed oak panel—on a eabinet that is seen by all
and sundry who ehance to come into our diggings) we
can’t help but admit that with few exeeptions the
permanently installed group of neeessary components
serves the honsehold with a sufficieney never dreamed
possible by the long-time auwdio fan, When we use the
term CTpermanently installed’’ it must be construed
in the looser sense—it will not be changed daily, even
though it may be reorganized upon receipt of each
guarterly dividend cheek (unless that happens to co-
ineide with an outgoing check destined for a eity on
the Potomae).

The real experimenter who is always trying out a
different amplifier, speaker system, tuner. pickup, or
other component needs the Hexibility, to be sure. We
do feel that it is desirable to have facilities for sub-
stituting various components without having to move
too much furniture. We like the idea of being able to
““patcht in’’ a filter, another amplifier, or different
speakers whenever we get a chance to compare—the
credo of the real hobbyist. Une simple solution might
be to install a row of jacks undernecath the cahinet,
perhaps set far enough back to he reasonably out of
sight yet not so far as to make them completely inac-
cessible. Then one has the flexibility of the professional
system with the aceeptable appearance of a custom-
made cabinet. Nuggested treatment would be to have
Jacks for output of pickup, input to preamp, output
from tuner, high level input to control unit, output
from control unit, input to main amplifier, and sev-
eral more pairs of jacks to accommodate amplifier
outputs and speaker lines. If tape recorder, TV set,
or other auxiliary inputs are being used, a pair of
Jacks for each would do the trick. With contacts nor-
malled, the ‘‘system’” plays just like any permanent
installation; with suitable ecords patehed in, all kinds
of combinations ean be tried.

Mr. Berliner’s article on a Professional 11i-Ii Home
Music System reflects the thinking of one who has
long worked in studios, yet not every home can be

adapted to aceept such an installation, There are many
advantages to the professional type of construction,
not the least of which is the pride of showing it off,
But when listening is the prime reason for the array
of equipment, the flexibility must result from some
sort of compromise.

Fortunately for the industry—and even for the real
hobbyist, since it provides him with a wider range of
equipment to choose from—listening is the prime
reason for most sales of hi-fi equipment. We still feel
that many of the improvements that have resulted
from the activities of the home experimenter have
made hi-fi as important as it is today.

Just as improvements to automobiles are the result
of experience at Indianapolis, Daytona, and Ie Mans,
so the improvements to audio equipment often get
their start because of the insatiable curiosity of the
experimenter and his yuest for perfeetion. Long live
the experimenter!

LOOK IN THE BOOK

Purchasers of any equipment—power lawn mower,
eleetric razor, air conditioner, or what not—are
usually exhorted by the manufacturer to read the
instruction book before installing or using the prod-
uct. We recently heard what we consider a elassic in
this regard.

Large, respected manufacturer receives record
changer for evaluation. Makes tests. Rejects changer
as not meeting specifications claimed with respect to
rumble by as much as 15 db. Returns changer.

Changer manufacturer rechecks sample, finds it per-
fectly normal. Suspicion dawns. Replaces wooden ship-
ping bloek wedging motor to chassis and rechecks.
Figures duplicate those of manufacturer who rejected
unit.

Instruction book specifically cautions user to remove
block before using. But nobody read it. We think that
is a real good joke. On somebody.

DEADLINES

We were so pleased with Jean Shepherd's first
column on Jazz, expected confidently to continue
monthly. New (to us) author not sufficiently ac-
quainted with need for meeting deadlines, Better luck
mnext time.

OVEROPTIMISM

Secms we erred somewhat in stating that the attend-
ance at the Philadelphia show was around 17,000, The
correct figure, we have been told by some more careful
observers, should have been 8000—all paid admissions.

Our original informant seems to have caught the
virus which is manifested by counting feet rather than
faces—a not uncommon affliction, it appears, from
some of the figures we have heard given out for shows
that we have had the opportunity to observe person
ally,

AUDIO e APRIL, 1956
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%[df’ ... and for the‘ﬂs:_t__time!

A PICKUP FOR CALIBRATING RECORDS!

THE

/L IXVENE

PICKUP

Important as it is to the recording industry, THE FLUXVALVE PICKUP was originally developed for professional
the FLUXVALVE offers values never before avail-

oble to thousands of record playing enthusiasts!

e Very Wide Range (VIVR)
o Unequalled transient response

applications, particularly recording studios where accurate cor-
relation between lacquer, master and pressings is essential, and
has always been difficult. Now with the FLUxXvALVE magnetic turn-

o Long record and stylus life over pickup with which to make precise and reproducible record-

e Low overall distortion measurements, a vital control step is simplified.

e Hermetically sealed For a new listening experience, ask your dealer to demonstrate

o Easily replaceable styli 3 the new FLUXVALVE . . . words cannot describe the difference . . .
¥£ Less than 1 mil stylus on special order but you will hear it!

PICKERING & CO., INC. occeansine, n.

s Wig
7y - . . / 2
i/? -
Professional Audio Components L4 ////Jf VL ///KKIZ //;’ %Z(/J(’(’/

... Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. A-10

EXPORT: AD. AURIEMA. INC.. 89 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE.. TORONTO
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LOW-FREQUENCY
(WOOFER)

|
|

IWAY TRX

VHF
SUPER-SONAX

COAXIAL

CROSSOVER NETWORK

Oy
%%cz.,.zr«amzms AND MANUFACTURERS OF
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. Widest choice makes it easy to enjoy

TRUE HIGH FIDELITY

Whatever your space and budget, you find the exact answer in the
complete selection of E-V 2, 3 and 4-way speaker system components

Your cnjoyment of high-fidelity reproduction depends largely on the cfficiency of your
loudspcaker system. For only with properly engincered speaker components can you
obtain thz range, the cleanliness of tone, the rcalism you want.

O ¢

WVith today’s most complete line, ELECTRO-VOICE makes it casy for you. You can SRR ERN
start with an cconomical, intcgrated 2-way coaxial or 3-way triaxial speaker...and cxpand it SPEAKER SYSTEM
as you desirc to a multi-way system with the E-V Building-Block Plan. Or, you can
choosc now a complete, separatc 2-way, 3-way, or 4-way spcaker system which more o
cfficiently reproduces cach scction of the audio spectrum.

Ot

In E-V sacakers, you have the advantage of heaviest, most powerful magncts,
cdgewisc-vound voice coils, scientifically trcated cones, and many other featurcs that SEPARATE ZWAY
provide highest cfficiency with the Icast discernible distortion. SREATER B

What's morc...the cxclusive E-V Radax principle of high-frequency propagation...

the cxclusive E-V mid-range coaxial diffraction driver-horns. .. the exclusive E-V Super-Sonax
very-high-frequency drivers...are all designed to bring high-fidelity sound reproduction

cven closer to perfection.

That is why your fricnds will rccommend ELecTro-VoIcE. Look...and listen...
for your own satisfaction.

SEPARATE 4-waAY
SPEAKER SYSTEM

Radax Coaxial Integrated 2-way Speakers in Econ- High-Frequency Drivers in 25-watt and 30-watt sizes

MID-RAMGE
COoAXIAL

omy and Super Series...in 8-inch, 12-inch, and 15-
inch sizes ...from $28.50 to $78.00 net.
TRX Triaxial Integrated 3-way Speakers in Economy
and Super Series...in 12-inch and 15-inch sizes
...from $59.70 to $135.00 net.
Low-Frequency Drivers (Woofers) for separate muiti-
way speaker systems in Economy and Super Series
,..in 12-inch, 15-inch and 18-inch sizes
...from $29.70 to $90.00 net.
Mid-Range Coaxial Driver-Horns for separate multi-
way speaker systems... in 12-watt and 25-watt sizes
...from $29.70 to $48.00 net.
Mid-Bass Driver-Horn Assembly for long-path indi-
rect radiator applications ...$30.00 net.
Treble Diffraction Horns from $16.20 to $21.00 net.

...from $40.50 to $57.00 net.
Super-Sonax Very-High-Frequency Drivers (Super-
Tweeters) in Economy and Super Units
...from $21.00 to $33.00 net.
High-Frequency Level Control for adjustment to
room acoustics ...$3.60 net.
Crossover Networks for separate multi-way speaker
systems ...from $8.40 to $72.00 net.
Building-Block Kits of matched components for ex-
pansion of existing economy speaker systems
...from $33.00 to $106.80 net.

All components are designed for use in your own or
in E-V recommended enclosures. E-V *'Do-it-Yourself”
Enclosure Kits are also available,

New Catalog-Guide gives quick facts on speaker
systems for high-fidelity reproduction. Send 25¢
to cover postage and handling for No. 117-A64.

7 / ® ©
NO FINER CHOICE THAN %. mc;

ELECTRO-VOICE, INC. + BUCHANAN, MICHIGAN
Export: 13 E. 40th St., New York 16, U.S.A., Cables: Arlab

HIGH-FIDELITY SPEAKER SYSTEMS, AMPLIFIERS, TUNERS, PHONO CARTRIDGES, ENCLOSURES, DO-1IT-YOURSELF KITS, MICROPHONES AND PUBLIC ADDRESS EQUIPMENT

»
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An intrstng
exprmnt
in spch

Some day your voice may iravel by a sort
of electronic “shorthand” when vyou tele-
phone. Bell Laboratories scientists are ex-
perimenting with a technique in which a
sample is snipped ofl a speech sound—just
enough to identify it—and sent hy wire to a
receiver which rebuilds the original sound.
Thus voices can be sent by means of fewer
signals. More voices may economically share
the wires.

This is hut one of many transmission tech-
niques that Laboratories scientists are explor-
ing in their search for ways to make Bell
System wire and radio channels serve vou
more efliciently. It is another example of the
Bell Telephone Laboratories research that
keeps your telephone the most advanced on
earth. The oscilloscope traces at right show
how the shorthand technique worls.

a

BELL TELEPHONE
LABORATORIES

World center of communications research
Largest industrial laboratory in the United States

Vibrations of the sound “or” in the word “four.” Pattern represents nine
of the “pitch periods” which originate in puffs of air from the larynx
when a word is spoken.

An electronie sampling of the “or” sound. One “pitch period” in three
has heen selected for transmission. This permits great naturalness when
voice is rebuilt. Intelligible speech could be sent through a 1in 6 sampling.

The selected samples are “stretched” for transmission. They travel in a
narrower frequency band than complete sound.

Using the stretched sample as a model, the receiver restores original
frequency. In all speech, sounds are intoned much longer than is needed
for recognition—even by the human ear. Electronic machines perform
recognition far faster than the ear.

M

The receiver fills in gaps between samples, recreating total original sound.
Under new system. three or four voices could travel at once over a pair of
wires which now carries only one—and come out clearly at the end!
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A Professional Hi-Fi Home
: Music System

OLIVER BERLINER*®

A marriage of high fidelity and broadcast audio equipment has resulted in an extensive but essen-
tially simple home entertainment center for the advanced audiophile and tape recording enthusiast.

HE PURPOSE OF THE SYSTEM described

herein is to provide high-fidelity

sound reproducing facilities plus a
provision for tape recording of various
types of material. For ease of deseription
the system will be separated into listen-
ing and recording faeilities.

Virtually every form of audio pro-
gramming available in the home is in-
corporated into the listening portion of
the system. As a result, the following
components were included: an FM/AM
tuner, a three-speed record changer, and
a remote-controlled television set. The
tape recording requirements resolved in-
to recording from radio or from tele-
vision, and the dubbing of records to
tape. For these purposes the following
equipment is used: a professional tape
recorder, a broadeast type mixer, a three-
peed transeription-type playback turn-
table, 2 phono eueing amplifier, and a
TV-sound tuner.

The needs of the installation do not
stop here, for some method of coordi-
nating this equipment is necessary. Two
identical preamplifier-master andio con-
trols serve perfeetly, and added to this
is a power amplifier and loudspeaker,
thus completing the equipment lineup.
In order to mount these components in as
compaet & manner as possible, the verti-
cal mounting plan was selected and every
possible item is placed in a raek, as
shown in Fig. 1.

The location of the cquipment in the
rack is of some consequence, and it is
placed as shown with one purpose in
mind—ease of operation and easy access
to eritieal controls. Fromn top to bottom,
the eomponents are : master power panel,
magnetic tape recorder, FM/AM tuner,
Oberline TV/FM tuner, record changer,
and the two master audio controls. The
MeIntosh 30-watt amplifier rests on the
floor of the rack, behind the master audio
controls. The Conrac television set and
RCA loudspeaker system (Fig. 5) are,
of course, scparate, The transeription-
type playback, Fig. 2, contains a Rek-
0O-Kut turntable, Fairchild pickup arm,
and an Oberline cueing amplifier. The

® 1007 No. Roxbury Drive, Beterly
Hills, Calif.
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space below the amplifier houses 16-inch
transeription records.

The careful ohserver will undoubtedly
notice that there is some duplication of
equipment, for there are two M tuners
and two TV tuners in the line-up. This
is a matter of personal preference and

Fig. 1. Front view of the equipment rack.

Locations of the various components must

be carefully selected to provide ease of
operation.

WWW amercaaradioRietery com

convenience and is not unavoidable. The
two FM tuners (one combined with AM,
the other eombined with TV (audio))
provide a safety in the event of failure
of one of them. The two TV tuners (one
with FM, and the other the television
set itself) serve two purposes: one—
safety; the other—to record one tele-
vision program while watehing another.
No duplication exists in having both a
record changer and a manual player,
for they serve two purposes: eonvenience
in the case of the changer: and ahility
to handle 16-inch transeriptions and all
other discs with the ultimate in repro-
duction, in the ecase of the straight
player. ’
Figure 3 is a block diagram of the
components hook-np, the solid lines rep-
resent audio cirenits, while the dashed
lines show power supply connections.
Where power suppliers are not shown, it
indicates that those units have their own
self-contained power supply on the same
chassis. Careful examination of the dia-
gram indicates that the system hinges
around the two master audio controls
and the two-pusition toggle switch, S,.

Circuit Description

Each of the master audio controls has
three inputs: the TV/FM tuner, 1°M/-
AM tuner. and transcription turntable
on one; the television set, tape recorder
(playback output), and record changer
on the second. This is bv no means a
haphazard arrangement, for you will
notice that the input units used for both
listening and recording are all connected
to Control 1, whereas the units used for
listening only are connected to Control 2.

When the two section toggle switeh,
S, is in the normal position, the pro-
gram sources connected to Control 1 are
fed to the recorder and those connected
to Control 2 are fed to the monitor sys-
temn. However, when S, is thrown to the
other position, Control 1 goes directly to
the monitor amplifier and Control 2 is
completely out of the eircuit, providing
listening facility without the need of
feeding through unnecessary equipment.

To make a recording, S, is placed in
normal position, (as shown in Fig.3).The
selector switch on Control 1 is set for the
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desired program souree—A M/ P\ tuner,
TV/FM tuner, or transeription turn-
table—which is fed to the program
amplifier. This amplifier serves two pur-
poses. It converts the high-impendance
output of the master audio control to
600 ohms and to the proper level for
driving the tape recorder; also it con-
tains a volume indicator meter for check-
ing recording volume level.

After passing through the recorder
where they are put on tape, the signals
are fed to one of the selector switch posi-
tions on Control 2. If the selector is set
to pick up the tape recorder, it wili send
the signal on through to the monitor
amplifier and loudspeaker for listening.
Now here is where the versatility of the
system makes itself available. As shown
in the diagram, Control 2 may seleet
either the reecord changer or the tele-
vision set (audio) for listening, in addi-
tion to the tape-recorder output, without
disturbing the other equipment. There-
fore, it is possible to record a radio pro-
gram, for example, while listening to
records or watching television—simul-
taneously, and without interaction or in-
terference hetween the two.

This feature is extremely handy when
one has two favorite shows that he wishes
to hear or wateh at the same time. One
may be recorded (and played back at
any convenient time) while you listen to
the other. Both go through the hi-fi audio
system, vet do not interfere with each
other. The secret, of course, is in having

Fig. 2. Broadcast type turntable with

equalizer and cveing facilities on pedes-

tal. Mercury switch eliminates “popping”
on motor starts and stops.

two master eontrols; and in connecting
the proper program sources to each one.
Remember, one control unit is used for
recording and/or just plain listening;
the other for listening only. With this
arrangement, the program sources on
Control 1 may be eonnected directly to
the monitor, as do those on Control 2,
without the necessity of going through
the program amplitier and tape recorder.

The master audio controls provide

more than mere program souree seleetion
and gain eontrol, for each has a set of
bass and treble controls. Therefore, it is
possible to compensate for deficiencies in
the response of a signal being recorded.
such as an AM radio broadeast or a tele
cast; or to adjust for room conditions or
listening preferences when just listening.
In addition, phono equalizers are also
provided—one for the transeription
turntable, the other for the record
changer.

The Program Amplifier

The program amplitier (Fig. 6) used
in this installation, was one designed for
general portable use and has more fa-
cilities than are needed here. Although
only one (high-level) input is actually
necessary, this mixer has three, plus a
master gain control. In this manner, up
to three separately controlled miecro-
phones may be fed to the tape recorder
and monitor when the recordist wishes to
make a live tape recording at home, or
iu the field. Additional niceties, such as
a current metering switeh for self-con-
tained tube testing; a meter on-off
switch; and a master audio line on-off
switeh have also been incorporated into
this mixer/program amplifier.

A great deal of time could he spent
diseussing the tape recorder and tape
recording. but that is not our purpose
here. Let it suffice that this unit accepts
up to 10%% inch reels; operates at 15 or
17%% inches per sccond tape speed; has
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Fig. 3. Single-line block diagram of professional hi-fi home music system. Correct hook-up of each component is essential to pro-
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separate record and playback gain econ-
trols; and has three heads so it is pos-
sible to monitor from the tape during
recording.

The VU meter may he used to cheek
erase and bias currents, and also indi-
cate record and playback volume levels.
Since the meter on the program ampli-
fier is sunitable for indieating reeord
level, the meter on the tape-recorder
may be set to indiecate playback level.
Thus it is possible to watch recording
and playback levels simultaneously with-
out having to switch from one to the
other. With the mixer mounted on top
ot the rack, the meters will be in line
with each other for minimuin evestrain
and easy comparison.

A word about volume indieation. In
order that meter readings may be quiekly
and accurately compared, the meters
should be identiecal in appearance and
operation. Four-ineh, front illuminated
VU types with equal ballisties are recom-
mended. Certain tape recorders use u
vacuum tube voltmeter ecallibrated n
volunie units. The action of such a meter
is different from that of the standard
VU meter, and makes readings much

more difficult to ecompare, and even in-
accurate. The meter seales should also
be the sane. either tvpe “A” (VU eali-
brations predominate) or type "B (per
eent modulation predominant); the lat-
ter is preferred by the writer.

Equipment Rack

The main equipment rack is mounted
on a dolly, and may be swung around
for servicing, as may the transeription
turntable. This allows the equipment to
be plaeced near the wull and eliminates
the need for walking =pace hehind. The
turntable is a 12-ineh model, but it has
a piek-up arm eapable of handling up
to 16-inch transeriptions, either wide or
fine groove. A four-position broadeast-
type equalizer switech at the turntable
may be used, if it is desired to eonnect
the pick-up arm directly to the mixer.

Otherwise, the equalizer on Control 1,
to which the arm is normally connected.
is used (see Fig. 3). The former is handy,
especially when one wishes to mix turn-
table with mierophones in a live pick-up.
A small eucing amplitier located on the
shelf just below the turntable plate al-
lows the recordist to locate any exact

spot on a record without interfering
with the regular recording or monitoring
channels. as in standard broadeast opera-
ting practice. This may be any good
small amplitier.

The TV/FM tuner deserves some de-
seription. It is buit around a DuMont
“front end” which has been designed to
tune in the 1M broadeast band in ad-
dition to television ehanuels 2 to 13.
The frequency modulation band of 88 to
108 megacveles is loeated hetween tele-
vision channels six and seven. Only the
sound 1.f. and audio stages of the tele-
vision receiver were constructed with
Jjust enough audio amplifieation ineluded
to deliver- ahout one volt to the input
of the Master Control. A green “magie
eye” tube for preeise tuning was in-
cluded. The cireuit is shown in Fig. 4.
The AM/FM tuner has two “magic
eyves,” one for the AM band and the
other for F)M tuning. Each tube glows
only when you have selected its particu-
lar band, which also serves as an indi-
cator for band switching.

The record ehanger is housed in a
pull-out drawer located just helow the

(Continued on page 84)
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True-Fidelity
Organ

Reproduction

JULIAN D. HIRSCH*

Edgar Hilliar, organist at the Mt.

T IS UNUSUAL to find two persons in
eomplete agreement on the meaning
of the term “high fidelity”. Individual

tastes vary so widely that it is hard to
find a music system so poor that it will
not meet someone’s quality standards, or
so excellent that it eannot be validly
criticized. However, when sound is repro-
dueed with such accuracy that it cannot
be distinguished from the original, this
is indeed “high fidelity”. Perhaps “true-
fidelity” would be a better deseription of
such an acecomplishment.

As the high fidelity industry has
grown, there have been many publie
demonstrations in which live and re-
corded sound have heen compared. These
are frequently staged by equipment
manufacturers, who are naturally inter-
esled in showing that their produets are
capable of functioning as parts of a
true-fidelity reproducing syvstem. Since
eertain musieal instruments are mueh
easier to reprodnce than others, it is not
surprising that the most successful and
popular demonstrations have involved
solo violin or cello, or small chamber
groups. In Carnegie Hall last fall, Mr.
G. A. Briggs achieved virtually perfeet
realism in reproducing the sound of a
woodwind quintet, in direct comparison
with the original sound. He was possibly
less suceessful in matehing the tonal
quality of a pipe organ.

There are four basie characteristies of
a sound which must be duplieated for

The Audio League, P.0.
Pleasantville, New York.

Box 53,

Kisco church, during the
making of one of the recordings used at the demonstration.

true-fidelity or faesimile reproduetion.
These are:

a) Frequency range. The full frequeney
range of the sound source must be
reproduced, without signifieant dis-
tortion of any kind. Reduced to es-
sentials, this means that the entire
recording and reproducing chain,
from microphone to speaker, must
have a flat frequency response and
negligible non-linenrity.

b) Dynamic range and sound level. The
playbaek must ereate the same sound
pressure at the listeners’ ears as did
the original sound. The reprodueing
system, therefore, should be capable
of producing as much acoustic power
as the original sound source.

¢) Spatial distribution. The various
components of the reproduced sound
must originate from the same physieal
loeations as their original counter-
parts. It is imperative that the miero-
phone and loudspeaker be loeated as
close together as possille.

Acoustic environment. In order to be

played back in the room in which it

was made, a rceording must be as

‘“dead’’ as possible, If room rever-

heration is audible in the recording,

realism is destroyed.

d

Let us now consider these four require-
ments in relation to the reproduction of
certain specifie instruments.

It should be apparent that solo instru-
ments in general are the easiest to repro-
duce successfully. With the exeception of
the pipe organ, and possibly the piano,
they have relatively restricted frequency
ranges. A system with a range of 40 to
12,000 cyeles can do a creditable job of
reproducing ahnost any solo instrument,
whether it be string, woodwind, or hrass.

Description of techniques and instrumentation used in recording
and playback of pipe organ performance in A-B comparison with
the live sound, in the continuing search for audio perfection.
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Sinee only one note at a time is being
generated, problems of intermodulation
distortion are minimized. A solo instru-
ment has an aeoustic output well within
the eapabilities of most good-quality
londspeakers and amplifiers, even at
peak levels. Finally, the entire sound
comes from a rather limited area, cou-
parable in size to many practieal home
speaker systems,

The preceding statements apply, in
lesser degree, to the reproduction of
small groups of instruments. Fortu-
nately, ehamber players are usually lo-
cated in a rather tightly knit group, not
too much larger than most good speaker
svstems. Thus, by using a single miero-
phone and speaker system, it is still pos-
sible to duplicate the spatial distribution
of the sounds of a quartet or quintet
with remarkable fidelity. It is usually
unnccessary to resort to stereophonie
recording techniques to simulate the
sound of such a group.

The suecessful reproduction of a full
symphony orchestra has yet to be ac-
complished. The frequency-range re-
quirements are not too diffieult to meet,
altheugh it is pessible that accurate re-
produetion of the wavelorm envelopes of
some massive orchestral sounds requires
the systems to respend to the upper
and lower limits of the aundible spee-
trun. Due to the mmultiplieity of in-
struments, the intermodulation distortion
of the entire system, from microphones
to speakers, must be extremely low if the
resulting sound is to he completely nat-
ural. This order of perfection, while at-
tainable, permits no compromise with
quality in any part of the system.

The enormous acoustie output of a full
orehestra, together with the large size
of the eoneert hall in which it plays, ealls
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for the use of a nunber of speakers and
a correspondingly large amplitier power
output. If published data on the acoustie
ontput of musieal instruments is correet,
it is unlikely that completely faithful
reproduetion of a full orchestra can he
accomplished with a reasonable amplitier
power, lHowever, recent public demon-
strations, notably the Philadelphia
Soundoratna, showed that 300 watts can
he quite satisfactory when used with efti
cient londspeakers. In faet. Gi. A, Briggs
did a respectable job in Carnegie Ilall
with only 60 watts and with speakers of
ordinary efficiency.

In the writer’s opinion, the chief oh-
stacle to true-fidelity orchestral repro-
duction has heen the spatial distribution
problem. On the face of it, stereophonic
recording and reproduction would seem
to solve this diffieulty. lowever, the
microphones used in orchestral record
ing are usually located in front of the
orchestra and well above it. There inay he
valid and compelling reasons for this
choice of mierophone placement. There
are usually even more eompelling reasons
why the speakers cannot be mounted in
this manner.

Tn the playbaek process, it is custom-
ary to use two speakers, or groups of
speakers, which eannot possibly dupli-
cate the sound of the orchestra when fed
with signals derived from microphones
placed many yards away. Under ideal
conditions, it may be possible to get a
sound whieh is very mueh like an orches-
tra, but a direet comparison with the
original orchestra will show up the dif-
ferenees in instrumental halanee and
spatial distribution.

The Pipe Organ

The “King of Tustruments” shares
many charaeteristies ot other solo instru-
ments and a full orchestra, with a few
additional problems peenliar to itself, In
physical size, it is econsiderably more
compact, although its pipes are frequently
located in two widely spaced groups. The
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Fig. 3. Recorder
and amplifier set-
up. Lleft is John
McKnight of
Armed Forces
Radio Service, op-
2rating the Ampex
350. Assisting him
is Milton Weiss of
The Audio League.

Fig. 2. Position of the Bozak and
Janszen speakers under the smaller
pipes of the organ. The E-V 655C

microphone for recording is seen in the
circle.

Fig. 1. Three AR-1
speakers and a
Janszen  electro-
static tweeter set
up in front of the
great organ for
the public demon-
stration.
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pipe organ spans a wider frequeney
range, on fundamentals, than the entire
orchestra. The problem of reproduecing
it is complicated hy the faet that its
pedal notes generate tremendous acoustie
power at frequencies of 32 eps or lower.
Few speaker systems can generate these
frequencies at appreciable levels with-
out severe distortion. The harmonies of
the upper organ fundamentals extend
throughout the range of human hearing
and heyond, also with econsiderable am-
plitude.

Although the equipwment specifications
for organ recording and reproduction are
more severe than for orchestral record-
ing, there are two compensating advan-
tages. First, the physieal arrangement of
the pipes makes the use of two-channel
stereophonic recording easy and unusu-
ally effective. Second (and not to he
minimized), the organ is played by one
man. Many hours of experimenting with
microphone and speaker placement are
necessary for demonstrations of this
type, and the expense of keeping a 100-
man orchestra on stand-by for such a
period would be prohibitive. On the other
hand, if a cooperative organist is avail-
able, it is possible to conduct a serious
investigation of the recording and repro-
duction problem on a limited budget.

Events Leading to This Experiment

The Aundio League, basieally eoncerned
with testing and evaluating high-fidelity
components, is statfed by enthusiastic
andio hobbyists. For some time we had
ohserved the various attempts at true
fidelity sound reproduetion, and had
formed some definite ideas as to the most
desirable techniques for aeeomplishing
this. Independently, anothev audiofan,
Richard W. Burden of Mount Kisco,
N. Y, had been studying the same prob-
lem. lle proposed, as a program for the
local amateur radio elub, the Harmonie
I1ill Radio Leagne, to record the new
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Aeolian-Skinner organ of St. Mark’s
Episcopal Church in Mount Kisco and
reproduce it in the chureh itself.

Mr. Burden and The Audio league
Joined forees at this point and we pooled
our equipment and ideas. Fortunately,
we had the eomplete eooperation of St.
Mark's Church and of Mr. Edgar Hilliar.
their organist. Mr. Hilliar spent many
hours working with us during our pre-
liminary tests, and without his patience
and skill the experiment could not have
sueceeded.

Early Trials

The Aeolian-Skinner organ at St
Mark’s is a three-manual and pedal in-
strument, containing 38 stops, 53 ranks,
and 3000 pipes. The larger pipes are lo-
cated behind a wooden grillwork on the
right (as one faces the altar), and the
smaller pipes are in a cluster above an
arch oun the left side of the chureh.

Initially, all recording was done mon-
anrally on Mr. Burden's Ampex 350. Two
microphones were used, with eleetrical
mixing. An Eleetro-Voiee 655C dynamie
microphone was placed as elose to the
treble pipes as possible, and an Altee
21C eondenser mierophone was placed
directly in front of the great organ.

Our first problem was to select the
speakers to be used in the playback. Ob-
viously, it was desirable to use speakers
capable of reprodueing the entire fre-
queney range of the organ with minimum
distortion. Inasmuch as no corners were
available, folded horus were out of the
question. Infinite baftle systems appeared
to be the only ones capable of doing the
Jjob. Several combinations of speakers of
different makes were tried. Fortunately,
the one which sounded most like the
organ was also the smallest and lightest.
We seleeted the Acoustic Researeh AR-1
system, on the hasis of A-B listening
comparison with the live organ.

It soon hecame apparent that a single
AR-1, driven by a Heathkit W5M ampli-
tier, was not capableof machingtheacous-
tie output of the organ during any but the
softest passages. The results of the first
test were so promising, however, that we
decided to enlarge our installation and
try again. At this point, we found it
necessary to seek the cooperation of a
number of manufacturers and other out-
side agencies, sinee the cost of the equip-
ment we planned to use amounted {o sev-
eral thousand of dollars.

For the second trial, an impressive
array of equipment was on hand.
Through the cooperation of the manu-
facturers, we had five Fairehild 275 75-
watt amplifiers, four AR-1 speaker sys-
tems, a Bozak B-303, and a Janszen 1-30
electrostatie speaker. Atlantic Records,
Ine. loaned us a stereo Magnecorder with
two Telefunken U47M microphones. Tom
Doud of Atlantic Records operated the
stereo machine in this test and in the
final demonstration.
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Since most of the acoustie output of
the organ came from the great organ, we
set up three AR-1 speakers direetly in
front of the grillwork (see Fig. 1). At
this point, the advantage of the AR-1's
small size was brought home to us. since
1t would not have been possible to mount
a large speaker enclosure so close to the
otgan pipes. The fourth AR-1, the Bozak
B-305 and the Janszen tweeter were lo-
cated underneath the bank of treble
pipes as in Fig. 2. A separate amplifier
was used for each speaker, with the ex-
ception of the Janszen, which was paral-
leled with one of the AR-1 systems. The
I5-V 655C mierophone is visible directly
in front of the pipes (in the circle). Be-
lind the speakers is one of the Tele-
funken microphones used for the sterco-
phonie recording, only the stand showing.
An Altee 21C was placed as close to the
organ pipes as we could get it. The Tele-
funken ierophone used on this side was
similarly  located. Both  Telefunken
inicrophones were adjusted for a cardioid
pattern.

Microphone Placement

Note that our mierophone and speaker
placement puts them close to each other
and to their respective groups of organ
pipes. This technique minimizes the ef-
feet of room reverberation since the
recorders can be operated at low gain
settings. The proximity of the speakers
to the organ pipes enhaneces the realism
of reproduction, even with a monaural
svstem,

A considerable amount of experiment-
ing with the exaet placement of speakers
and microphones was required to ap-
proximate closely the sound of the organ.
After each change, Mr. Iilliar would
play a short seleetion which was recorded
and played haek for comparison with the
live sound. To our surprise, our major
problem was excessive bass. The ap-
parently random orientation of the
speakers in Fig. 1 was actually the re-
sult of hours of experimentation. A valu-
zhle tool in achieving proper halance
was the variable damping factor adjust-
ment of the Fairchild amplifiers. By
varying the damping factors of the in-
dividual amplifiers, we were able to
tailor the hass response of the speakers
to mateh the sound of the organ.

For some inexplicable reason, there
was an apparent source of bass in a
corner of the chureh where no organ
pipes were located. To fill in this region
during playback, we pointed the Bozak
B-305 opposite to the other speakers,
facing the corner.

As the second trial proceeded, the real
ism of the reproduced sound became un-
eanny. Frequently, we are unable to tell
whether we were hearing the live or
recorded sound, even when monaural
recordings were played. The conviction
grew upon us that what had started ont
to be a simple program for the loeal ham
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elub was likely to be of interest to a
much wider segment of the population.
We decided, therefore, to hold a publie
demonstration, in which live, monaural,
and stereophonie reproduction would be
compared.

The Final Performance

The publie demonstration was held on
Maveh 2. Although only a limited amount
of local publicity was given to the event,
over 150 people filled St. Mark's Church
nearly to capacity. The equipment was
essentially as described earlier, with the
addition of a sceond Janszen 1-30
tweeter and a Fisher H50AZ amplifier
(loaned by Fisher Radio Corp.) whieh
was used to drive the Bozak speaker sys-
tem. The second tweeter was placed near
the great organ as shown in Fig. 1. Fig-
ure 3 shows the recorder and amplifier
set-up.

Although the St. Mark’s organ is a
relatively low pressure instrument and
consequently does not prodnee very high
volume levels, we had some doubts about
our ability to duplicate it with only 425
watts of amplifier capaecity. The speakers
used were all of rather low efficieney, and
we could not expeet to develop more than
four acoustiec watts of output.

Our recording and playback levels
were set up as follows: Mr. Hillar
played the loudest passages to be used
during the program. The recorder gains
were adjusted for maximum recording
level, and were not disturbed for the
duration of the demonstration. While
these passages were being played, the
sound pressure was measured about two-
thirds of the way back into the chureh,
using a ealibrated Altee 21BR150 miero-
phone. The maximum sound pressure
measured at this point was 84 db. When
the test passage was played back, the
playhack amplifier gains were adjusted
to produce the same sound level at the
measuring point. Final adjustment was
by ear, with less than 2 db of gain pad-
ding needed to produce identieal sound
levels from live, monaural, and stereo-
phouie systems. Onee set, the adjust-
ments were not changed during the
demonstration. These level settings weve
mmade with the ehureh empty, and no re-
adjustient was reguived when the audi-
enee was present. Rongh measuvements
of power delivered to the speakers indi-
cated that the loundest passage required
20 watts per speaker. Olviously, some
clipping must have ocenrred in the am.
plitiers, even though they ean deliver 150
watts instantancous peak power. This
elipping was not andible, however.

A control box was constructed whiech
switeched the amplifier inputs to the ap-
propriate recorder outputs, and shorted
all inputs when the live organ was play-
ing. Additional contacts on the switches
operated signal lights whieh informed the
audience whether they were hearing live,

(Continued on page 81)
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Fig. 1. Typical small power amplifier used for example worked out in the text.

Simplitronics

Electronics Simplified: Feedback Voltage

HAROLD

HE AUTHOR BELIEVES there is still a

need for clectronies articles written

in a down to carth manner, but not
over-simplified to sueh an extent that the
audio experimenter, hobbyist, or student
is informed only that a eertain arrange-
ment of component parts and eireuit de-
sign is emploved hecause they produce
certain results: and vet, not presented
with mathematieal analysis not under-
standable to the reader without eclarifi-
cation.

For instance. concerning feedhack—
the subjeet of this article—it is usnally
found that the simplified literature will
state that negative feedback is used in
an amplifier eireuit to improve its op-
eration and stability without giving any
information concerning the feedbaek
voltage. More advanced technieal writ-
ings may state the same thing and then
include mathematical equations or for-

“ 3917 Madison St., Hyattsville, Md.
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REED"

mulas to explain these stateinents with
out explaining the equations. Under the
title SiMPLITRONICS it is proposed to
present artieles in this magazine to
bridge the gap between these two ex-
tremes.

The reader is probably aware that
feedback is the process of applying some
of the output voltage of an amplifier
baek to the input of an earlier stage in
the eireutt. This is shown in Fig. 1 which
is a schematic diagram of a straight
voltage amplifier 17,,. phase splitter
V.u, and push-pull output stage V,, V..
This eireuit arvangement is given because
it is found in a number of hi-fi amph-
fiers and will he familiar to many read-
ers.

The feedback resistor is It,,. 1f we
simplify and redraw the portion of the
eircuit under consideration as shown 1n
I'ig. 2, we see that R,, and R, are
actually across the amplifier output and
form a voltage divider, with the cathode
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of V,, connected at the junction be-
tween I,, and R,,. The feedback voltage
15 the voltage drop that appears across
1,: and is applied to the eathode of V.
The hias of V,, is stil determined
mainly by the value of R,,—the shunting
effect of R,, and the transformer second-
ary being very slight.

Actual measurements made on the por-
tion of the amplifier as shown in Fig. 1
are as follows: with the feedback re-
sistor R,, disconneeted from the output
winding of the transformer and a 1000-
eps signal from an audio oscillator ap-
plied between the grid of V,, and
ground, a 0.23-volt signal from the
oscillator fed to the input gave a 9-volt
signal across the output transformer, See
simplified schematic of (A) in Fig. 3.
A 9-volt signal across the 16-ohm output
winding i1s approximately 5 watts out-
put.! Therefore, the voltage gain with-
cut feedback is equal to the output volt-
age, 9, divided by the input voltage. 0.23,
or 39.

With Feedback Connected

If the feedback resistor is now con-
nected to the 16-ohm tap of the trans-
former winding, it is found neeessary
to increase the awdio oscillator signal to
1.4 volts to again obtain 9 volts of 1000-
eps signal across the transformer output.
Refer to (B) of Fig. 3.

The voltage gain, then, with feedback
applied to the cathode of ¥V, is equal
to the output voltage, 9, divided by the
new input voltage, 1.4 or 6.43. In other
words, the voltage gain has decreased
from 39 to about 6.

As it required an input of 0.23 volts
without feedback and an input of 1.4
volts with feedhack to obtain a constant
9 volts output, the feedback voltage
must be 1.4 minus 0.23, or — 1.17 volts—
whieh is negative, and therefore opposing
the original input signal.

We can now express these results by

*Power=FE?/Z. E (voltage) is 9; Z
(cutput impedance) is 16. Thus power is
92 or 81 divided by 16, whieh is ap-
proximately 3 watts.

Continned on puge §2)

o= s

Fig. 2. Simplified arrangement of output
transformer secondary and the first tube
of the amplifier of Fig. 1.
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Phono Switch “Pops”

Q. What are the best methods of suppres
sing the ‘‘pops’’ heard in a sound system
when the a.c. switch of a record player is
turned on or off? Donald F. Sampson, Cen-
tral City, Nebraska.
A, In the better grade of record changers,
the cartridge is shorted out during all por-
tions of the cycle until the needle strikes
the record surface, after which the short is
removed, allowing the cartridge to feed
into the amplifier in the normal way. Be-
cause of the very low impedance at the
input of the amplifier at the time the motor
is turned on or off, the high induced voltage
around the motor windings cannot intro-
duce too much of the unwanted ‘‘pop’’
sound into the system.

Excellent results may be had by wiring
the motor of the record player in accord-

are sometimes made of a plastic which
can be attacked by the carbon tetrachloride,
completely ruining the switch. Carbon
tetrachloride should, in fact, be used as
little as possible in cleaning electronic
equipment; other agents can usually be
used which will be at least as effective and
which will endanger the equipment on
which they are used to a far smaller ex-
tent.

Volume Controls: To quiet a noisy vol-
ume control, first remove the knob and
arrange the equipment so that the shaft
of the control faces up; then, with the eye-
dropper, pour a little of the cleauing liquid
into the control at the point where the
shaft enters the body. While doing this,
rapidly rotate the shaft so that the clean-
ing agent will be spread over the entire
surface of the element and slider contact.
If this treatment does not produce the

AUDIOCLINIC ? ?
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ance with the schematic shown at (A) in
Fig. 1. The capacitor, C,, placed across the
switch, §,, effectively puts a load across the
motor winding. (Because of the fairly low
impedance of the a.c. line circuit, the ea-
pacitor is actually in parallel, not in series,
with the motor, as will be seen from ex-
amination of the schematic.) When an in-
ductance transfers energy into a load, the
Q of that inductance is lowered. In this
instance (large capacitive load), it is
lowered substantially, resulting in a much
smaller induced voltage which, in turn,
causes almost complete elimination of the
annoying ‘‘pop’’.

It may also be possible to combine the
two methods, as shown at (B). To make
this method really effective, S, must oper-
ate in the following sequence: When the
record player is turned on, §,, must close,
turning the motor on; then, 8,, must open,
permitting the pickup to feed the ampli-
fier; when the player is turned off, S,s
must close, preventing the pickup from
feeding the amplifier; then §,, must open,
turning the motor off.

If the player is a record which already
has the shorting feature previously out-
lined, all that need be done is wire the a.c.
circuit as shown at (A) in Fig. 1. If, how-
ever, it is a manual player or a changer
lacking this feature, the schematic of (B)
should be followed. Since it may be diffi-
cult to obtain a switch which will operate
like 8,,-S,p, it may be necessary to resort
to using two separate switches operated in
the prescribed manner; however, it might
be somewhat annoying to have to fuss
with two switches when your mind is on
listening rather than tinkering.

Noisy Volume Controls

Q. How can I quiet moisy volume controls
and switches? F. Goldman, Providcnce,
R,

A. This can be done with the aid of an
eyedropper and a cleaning agent such as
No-Noise or Quietrol. Carbon tetrachloride
may be used in place of either of these, if
necessary. However, this substitution should
not be made if the switches to be cleaned
are of the wafer type since such switches
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desired result, it should be repeated. 1f
the second application of cleaning liquid
fails, it is an indication that the control is
beyond help and should be replaced.

Switches: Wafer construction usually
necessitates renioval of the equipment from
the cabinet. To clean this type of switeh,
apply the cleaning agent directly to the
contacts and then rotate the switch so that
the liquid will be thoroughly spread over
them. If it is a toggle switch that is to be
cleaned, pour the liquid into it at the point
where the handle enters the body, moving
the handle back and forth to distribute the
cleaning agent.

Decibels

Q. What is meant by the term decibel?
James Larkin, Wheeling, W. Va.

A, A decibel is not a concrete unit like a
watt or a volt. It represents a ratio of
two powers. The power ratio is expressed
by the formula:

Output Power

IERER LD Tuput TPower

Originally, the unit used was the bel,
simply defined at the time as the log, of
the power ratio. It was discovered that one
mile of standard telephone cable had an
attenuation of 0.1 bel at a frequency of
886 cps; it therefore became more con-
venient to think in terms of the decibel:
10 x log,, of the power ratio. It was be-
cause of the ease with which logarithms
may be used that the decibel came into
use as a means of discussing these power
ratios; it is far simpler to add all the
logarithms in a given problem and then
find the antilog in a table which exists for
this purpose than it would be to do all
the multiplication that would be required
if the power ratios themselves were used.
e.g. A system has an amplifier whose power
ratio is 1000 to 1; log, 1000=3; 10x3 =
30; the amplifier thus has a gain of 30 db.
The line into whieh it feeds attenuates it
from 1.0 to .01; the log of this ratio is — 2
10 x=2=-20: the line thus has a loss of
20 db. Since there is a gain of 30 db and a
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loss of 20 db, there is a net gain of 10 db,
or a power ratio of 10 to 1.

As has been previously noted, a decibel
indicates a power ratio. Sometimes, how-
ever, a piece of equipment is said to have
a power output of so many db. In order
for such wording to be meaningful, 0 db
must be assigned a specific power level,
such as 1 milliwatt, and when 1 milliwatt
is the reference, it is indicated by using
“‘dbm’’ instead of db. Let us say, for ex-
ample, that a particular amplifier has an
output of 30 dbm; 30+ 10=3, the log,, of
the power ratio; the antilog of 3 is 1000,
and so the power ratio is 1000 to 1. Since
0 dbm=1 milliwatt=.001 watt and the
output of the amplifier is 1000 times this
figure, it is easily seen that the power out-
put is 1 watt. However, it should be noted
that there are at least two other reference
power levels, 6 milliwatts and 12.5 milli-
watts; actually, any power level can be
used although these are the most popular
ones. It is necessary, therefore, to know
to what power level 0 db refers if the
power output of a piece of equipment is
to be meaningfully expressed in db.

Piezoelectric Effect

Q. What is the Piezoelectric effect? les
Salvage, Jacksonville, Fla.
A. When a crystal of a material such as
Rochelle salts is bent, or stressed, a vol-
tage appears across its faces. When the
bending motion ceases, the voltage dis-
appears; when the bending motion pro-
ceeds in the opposite direction, the voltage
which appears is of opposite sign. Con-
versely, when an a.c. voltage is applied
across its faces, the crystal will be bent
in accordance with the amplitude and po-
larity of that voltage. This is the Piezo-
electric effect. Most materials will be-
have in this manner to some degree; how-
ever, in the case of a metal such as steel,
the impedance of the substance is so low
that very little voltage will be developed;
it is possible, though, to observe the pres-
ence of some voltage if the proper de-
tector is used.
Even when a crystal of Rochelle salts
(the most common material used) is at
(Continued on page 70)
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Transistor Preamps

H. F. STARKE®

A discussion of practical considerations involved in the design of preamplifiers for phonograph repro-
duction—with their attendant low-frequency boost—and flat amplifiers for microphone applications.

RANSISTOR PREAMPLIFIERS may be
classified broadly according to their
various applications —in faet, it
might be better to say that they must be
so classified because (1) frequency dis-
erimination networks are, in general,
somewhat more difficult with transistors
than with tubes and (2) the input re-
sistance varies enormously with ecireuit
configuration, operating current, and
transistor alpha (a). The present ac-
count will be eoneerned mainly with two
general types of amplifiers: those having
flat responses and intended as dynamie
microphone preamps or as impedance
transformers, and those designed as pre-
amps working from an inductive pickup
into an otherwise flat main amplifier.
Values have been published for the
new standard record curve (RIAA) to
the nearest millibel.! A straight line be-
tween the extremes at 30 and 15,000 eps
has a slope of very nearly 4 db per oe-
tave and if this line is raised a trifle it
does not depart more than 1.6 db from
the RIAA at any point (Fig. 1). Al-
though it must be seriously doubted
whether the most eritical observer eould
distinguish between the two, the point is
largely of academic interest because, as
it happens, an amplifier with a slope of
4 dh per octave throughout the entire
band would be more difficult to design

* Raytheon Manufacturing Company,
Semiconductor Division, 55 Chapel St.,
Newton 58, Mass.

t “The Proposed AES Dise Standard,”
(RIAA ecurve). J.A.E.S., Jan. 1954,

than one having RIAA response with its
slight 1,000-¢cps flattening. This is be-
cause resistive-reactive networks are
characterized by slopes of 6 db per oc-
tave—obviously too much for a nine-
octave band.

In general, it is a mistake to interpose
a resistive element between the transistor
input and the generator for the purpose
of obtaining frequeney adjustment if a
primary objective is that of providing
the highest possible signal-to-noise ratio.
The special case of a preamp designed
for working from an induetive pickup,
however, may be considered as a praeti-
cal exception only to the extent that the
designer would like to mitigate the se-
verity of the input impedance problem
at the expense of some degradation of
the signal-to-noise ratio.

One form of the phono preamp is
shown in Fig. 2 in which the following
features may be recognized:

(1) No frequency networks between
pickup and input.

(2) High-frequency rolloff by con-
trolled input resistance.

(3) Low-frequeney boost by means of
a negative feedback loop from collector
to collector. This technique is, of eourse,
similar to the plate-to-plate loop of the
vacuum-tube amplifier.

(4) Bass flattening by adjustment of
the interstage blocking capacitor.

With an inductance of 0.52 Hy, the
cartridge used during the development
of this amplifier requires an input re-
sistance of 6200 ohms for RIAA re-
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sponse when used with a vaeuum-tube
awmplifier. This drops very little for the
transistor amplifier because the d.e. re-
sistance of the cartridge is less than
500 ohms.

If the crossover point appears to re-
quire adjustment, this ean be most read-
ily aceomplished over a reasonable range
by changing the operating current of the
first stage. Tt will be neted that the base
divider for this stage consists of equal
values of resistance in order to keep
the parallel impedance of these elemnents
as high as possible. The adjustment of
operating current shonld accordingly be
made by changing the emitter resistor
rather than the 1 to 1 ratio of the base-
divider elements. If the required current
change turns out to be considerable, it
will be necessary to modify the load—
the general objective being to maintain
a collector voltage between 1.5 and 2
volts in this stage from a supply of 6
to 7 volts.

The low-frequeney boosting network
with a crossover of approximately 500
¢ps works from a souree consisting of
the second-stage eollector load (20,000
ohms) in parallel with the output im-
pedance of that stage, R.(I-a), and
works into a load made up of five im-
pedances in parallel :

(1)
(2)
(3)
(4)
(%)

First-stage output impedance.
First-stage collector load.
Second-stage upper base resistor.
Second-stage lower base resistor.
Second-stage input impedance.
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Fig. 2. Transistor phono preamp in initial
stages of design.
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It will therefore be recognized that this
network cannot be predicted to the same
exactitude that will be found in vacuum-
tube cireuits unless at least the alphas
of the two transistors are known and
their values of R, and R, are not too far
from average for the operating current.
Also, if a substantial change is made in
the first-stage operating current for the
purpose of correcting high-frequency
rolloff, the corresponding change in first-
stage output impedance will have some
effect upon the low-frequency-boost net-
work although the converse effect is
much less. Both input and output im-
pedances vary mversely with current,
of course, and when the first-stage cur-
rent is reduced the slopes of hoth high
and low networks are inereased. For a
given change, however, the effect is
more pronounced for the LR network
because R in this case is a single im-
pedance (the input impedance of the first
stage) while in the other case the first-
stage output impedance is only one of
several hnpedances in parallel.

Accordingly, if the first frequency
run on the completed amplitier deviates
from the standard by more than an ac-
ceptable amount in one or two places,
the preferred order of adjustment would
be:

(1) High-frequency rolloff.

(2) Low-frequency boost.

(3) Bass flattening.

The standard calls for a 3 db flatten-
ing at 50 eps and most of this is obtained
from the rather low valne of interstage
coupling—the remainder being due to
the emitter bypasses (250 uf) which have
enough impedance at this frequency to
drop the gain 0.6 or 0.7 db. More or less
flattening is readily obtained by altering
the value of the coupling capacitor with
little effect upon the rest of the eurve.

Practical Considerations

Since a two-stage amplitier with phase
reversals in each stage has a final out-
put in phase with the amplifier input,
the input base divider should he de-
coupled. The filter serves the further
purpose of dropping the supply voltage
to the first stage and—as used here—
leaves only the second-stage eollector
supply at the higher voltage. An earlier
version of this form of preamp used 6
volts to both stages and resulted in a
design which gave adequate performance
in gain, noise level, and frequency re-
sponse, hut which was deficient in the
matter of maximum undistorted output
voltage. This has been corrected in the
present amplifier by raising the second-
stage supply and holding the emitter re-
sistor to a reasonable value.

It will be recognized that no partienlar
importance attaches to the value of 2214,
volts other than the fact that some may
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elect to use a battery in view of the low
current demand and this is a value that
provides 5 or 6 volts of output. On the
other hand, if the supply is obtained
from a 250- or 300-volt plate supply in
the main (vacuum-tube) amplifier by
means of a divider, there is no particular
reason for setting the tap higher than
30 volts. The bleeder eurrent in this
divider should be at least four or five
times the total eurrent taken by the
transistor preamp so that the voltage at
the tap will not rise unduly if the pre-
amp is switched off separately.

The 1000-cps voltage gain of this am-
plifier is approximately 52 db and if
this is somewhat in excess of what is
required, the first stage collector load
may be tapped down without nmuch effect
upon over-all frequeney response pro-
vided the low hoost network is left at
the collector.

In terms of comparative physical size,
the 250 uf emitter hypasses stand out as
the largest components physieally, on
the list. If an amplifier of this type is to
be built into the pickup arm, it accord-
ingly becomes desirable—hecause of both
size and weight—to eliminate these ca-
pacitors. This leads to the form of pre-
amp shown in Fig. 3 which uses the type
of regulation cirenit in which the base
divider feeds from the collector instead
of from the batterv. Compared to the

33,000
AR 250
L oo ] )
k < 38 38
2o o
[ ol 9000 [
A 05

AAAAA.
WY
180
WY
10,000

ifp—o oﬁ,s
2l
:
T
T.

2NI131 or
2Nb4

3. Amplifier of Fig. 2 is modified
to avoid use of large emitter bypass
capacitors.

first cireuit, this form has somewhat less
regulation and (because of the negative
feedback from collector to base) lower
stage gain. The feedback also has the
effect of reduecing both the input and the
output impedance of each stage apart
from the rather low value of the resistor
from bhase to ground. This latter ean be
increased only at the expense of achiev-
ing a poorer regulation factor.

The over-all combination proved to
have an input impedance somewhat too
low for the induetive pickup with a
first-stage transistor having a current
gain of 50. As an alternative to inereas-
ing the impedance by reducing the op-
erating current—a procedure discussed
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in eonneetion with Fig. 2—a small re-
sistor was placed in the first-stage emit-
ter. Although either scheme appears to
be workable and would probably result
in approximately the same reduetion in
gain (other things being equal) it should
be noted that the slight reduction in bat-
tery current must be balanced against
maintaining or slightly improving the
regulation factor.

The gain of 40 db at 1000 eps—al-
though 12 db lower than the gain of the
previous amplifier—is still adequate for
the purpose. Sinece the second-stage col-
lector supply is the same, the maximum
output is also the same: 15 or 16 dbv.
The impedance of the low-frequency-
hoost network is not much more than
one-half that of the corresponding net-
work of Fig. 2 because it works between
the lower impedances resulting from the
negative feedback. The 2-uf capacitor
for bass flattening has sufficient effect
with no augmentation trom emitter by-
passes—again because of lower imped-
ance.

Adding Other Curves

For the benefit of those who would
like to provide, by means of switching
in other networks, a choice of frequency
responses, the following practical dif-
ference between transistor and vacuum
tube circuits may be noted:

Although, in general, a reactive im-
pedance must equal the sum of the re-
sistive impedances on either side at the
erossover frequency, it is common prae-
tice in vacunm tube circuitry to disre-
gard the source nnpedance (usually a
plate load shunted by the plate resist-
ance) and consider only the much higher
following impedance—ie., a grid leak
shunted by the grid impedance. In direct
contrast, the transistor circuit—hecause
of the choice of cireuit configuration or
the use of feedback—may show a pre-
ceding impedance higher than. the same
as, or lower than the following imped-
ance and bhoth nmst be taken into ac-
count.

At 15000 cps, audio-frequency
transistors will show some loss of gain
due to frequency cutoff of alpha. On a
flat amplifier, such as will he deseribed
in connection with dynamic microphone
preamps, this can result in a response
that is down 3 or 4 db at 15 or 20 ke
in two stages. On the RTAA type of re-
sponse, the effect may be noticeable as
a convexity (facing up) of the portion
of the curve between 2,000 and 15,000
cps. In brief, if the response is down hy
the correct amount at 15,000 eps, it will
he 3 or 4 db too high at one octave
lower or, conversely, if it is down by
the correct amount at. 7 or 8 ke, it will
be 3 or 4 db too low at 15,000 cps. To
determine how much alpha cutoff cor-
rection is required, it is of course in-
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Now you can enjoy your very

first year of audio! With a complete
line to choose from, you can begin
with a Signature precision
transducer and grow with J.B.L. all
the way. You start with a
Signature Extended Range Speaker,
install it in a fine enclosure
designed, engineered and
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formative to run the curve to 20,000
eps despite the faet that the standard
stops at 15,000 because—unlike the other
end of the band where the 6 db/octave
response due to low-frequeney boost is
severely modified by bass flattening—the
slope of the high-frequency end of the
RIAA eurve is rather well defined.

The simple, low-impedanee network to
aecomplish this eorreetion will be dis-
cussed in connection with the flat-re.
sponse amplifiers. For the present, it
may be noted that the ecireuit of Fig. 3
will require less alpha cutoff correetion
than that of Fig. 2 hecause, as night be
expected, the presence of negative feed-
baek independent of frequeney reduces
the drop.

Frequency responses for these ampli-
fiers have not heen ineluded for the sim-
ple reason that the conformity of an
amplifier of this tvpe to RIAA—or to
any of the older curves for that matter
—is largely either a question of patience
for the individual experimenter or of tol-
erances to the commereial designer. Tt
seems safe to say that the desired gain
(32 to 35 db minimum) and frequency
response can he obtained with transis-
tors having common-emitter current gains
of at least 30 or 35 although the pre-
ferred vange would appear to be hetween
74 and 100. The choice between the two
cireuits is a matter of deciding whether
or not the large emitter bypasses are too
mueh to pay for the extra stability. In
this connection it may be worth noting
that the quantity S (stability factor) as
now used is not particularly informa-
tive. In the first place, since a larger
number denotes a more unstable eireuit,
the correct term would appear to be “in-
stahility factor.” Of more importance,
however, is the fact that, with transistors
having current gains of 15 to 150 avail-
able for various purposes, the S-factor
alone does not give a clear indication of
cireuit stability in terms of the improve-
ment effected over the use of a unit
having the same eurrent gain in an nn-
regulated ecircuit. For example, transis-
tor A with a current gain of 100 is used
in a cireuit giving an S-factor of 20—an
improvement ratio, obviously, of 5-1.
Transistor B with a current gain of 30
is used in another cireuit having con-
stants resulting in an S-factor of 10 or
an improvement of 3 to 1. But because
the latter is a lower S-value, the errone-
ous conclusion ean be made that B is the
better cirewit. Sinee the factor is in-
tended to deseribe the stability of the
eireuit and not the stability of the tran-
sistor, it would be more informative to
quote the ratio illustrated above and eall
it “regulation faetor.” In this notation
unity deseribes, of course, an unregu-
lated eireuit and the higher numbers are
the more stable circuits.

The two phono preamp circuits show
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values as follows: (B is the eommon-
emitter eurrent gain)

Figure Stage B S B/S
2 1 100 2.9 345
] a4 70 7.3 9.6
3 | 50 2.6 19.2
3 2z 50 14.2 3.5

This matter of regulation and design-

ing ecireunits for a reasonable tempera-

ture range cannot be dismissed lightly.
Too many designs have appeared in the
recent past showing unregulated cirenits
although their designers must be aware
of the fact—since no one has tried to
keep it sceret—that transistors are tem-
perature responsive. In the present in-
stance, a rise of 10 or 15 degrees Centi-
grade would produce, on an unregulated
phono preamp, a frequeney response
only distantly related to RTAA or any
of its forebears. With rising tempera-
ture (and rising collector current) tran-
sistor inpedances will drop and if the
degradation of {requency response is
too great to aceept, the designer must
improve regulation to the point where
the deviations are tolerable for the tem-
perature range over which the equip-
ment is intended to bhe usable.

Flat Preamplifier

Preamps to be used with dynamic
microphones and having flat responses
must generally be designed for a spe-
cifie application with due regard to
mierophone impedance, line impedanee,
phyical size and the input charaecteris-
tiecs of the main amplifier. In the situa-
tion most prevalent at present, the lat-
ter will be a vacuum-tube amplifier with
cither a high-impedance (direct to grid)
input or a line-to-grid transformer. To
obtain the advantages of operating the
hine at a higher power level (i.e. higher
than the level of the unaided micro-
phone) and with a fairly wide choice as
to impedance, it is necessary to build
the transistor preamp either into the
microphone case or in a small eylindrieal
housing which ean be interposed hetween
the eable plug and the microphone re-
ceptacle. This is praetically the same, it
will be noted. as saying that the transis-
tor preamp may be regarded as an im-
pedance transforming device which eould
conceivably replace the transformer now
used for this purpose—the important
difference being that gain may be obh-
tained along with the transformation at
little or no cost as far as signal-fo-noise
ratio is concerned.

For these purposes, the aetual gain
obtained in the input stage should be
considered as secondary to obtaining the
required impedance because it is always
possible to add a second stage without
an excessive increase to the size, weight
and battery drain of the preamplifier.
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For example, a 50-ohm microphone will
require a eonmon base stage and if this
must work into a low-impedance line
(say 250 or 300 ohms) because of fre-
queney and line eapacitance considera-
tions the stage gain will be less than 10
db sinee the gain of the eommon base
connection is derived from the ratio of
the load to the source.

It is a mistake to suppose that a
“cathode follower” (i.e. grounded col-
lector) type of input stage ean be used
for these applications as a sort of uni-
versal input device capable of working
from a few tens of ohins to a few tens
of kilohms with the real gain derived
from the following stages. Those who
think along these lines exhibit only a
slavish adherence to vacuum-tube ecir-
cuitry in the face of the demonstrahle
fact that low (and approximately equal)
noise factors are possible for all three
common-eclectrode  arrangements only
when impedanees are matehed or at least
approximately so. They would like, in
short, to enjoy the enormous advantages
of transistors without paying the neces-
sary (and not unreasonable) price of
learning to think of the transistor as a
power device.

Impedance Adjustment

Fortunately for present purposes, it is
possible—as already intimated—to cover
a very wile range of input impedances
by the selection of transistor alpha, cir-
euit arrangement, and operating current.
The selection, furthermore, may be made
to show some overlap in the transition
from one ecirenit to another although the
region of the overlap will usually favor,
for one reason or another, the commuon
emitter. A few illustrative examples may
serve to clarify this point, for the hene-
fit of those who have not hitherto given
much thought to this problem.

Let us assume that the designer, in
addition to the choice of cireuit, has
availahle the following:

(1) Maximum operating current: 2

na.
(2) Minimum operating current: 50
Ita,

(3) Maximum transistor beta: 90
(tvpes 2N65 and 2N132).

(4) Minimum transistor beta: 22
(types 2N63 and 2N130).

It will be understood that these maxi-
mum and minimum beta values are not
absolute but merely representative of
the types indicated. Also, the beta at
50 ua will he typieally about 50 per cent
of the 1-ma value and the following esti-
mates are based upon this reduetion.

The minimum possible input resist-
ance (grounded base, short-eireuit load)
is:

els
R,-:Re*-Rb(l—fl)=Re+Rb 1IB
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o Ilnfosh

superior performance!

For clean amplification, low distortion and abundant power no other amplifier

compares with the McIntosh—long the standard of high fidelity excellence. The
fundamentally-different McIntosh circuit delivers amplification within 0.4% of
theoretical perfection. Nothing is added to or taken from the input signal. The re-
sult: a realism, clarity and listening quality without “fatigue” caused when tones

are lost, distorted or intermixed within an amplifier. There are more plus values
with the McIntosh. Hear it at your dealer’s.

Distortion: 1/3%, Harmonic and 1/2% IM, even at full rated output, from 20 to
20,000 c.p.s. Power: 30 watts continuous, 60 watts peak (for Model MC-30); 60 watts
continuous, 120 watts peak (for Model MC-60).

Frequency Response: 20 to 20,000 c.p.s. 0.1 db at full rated output. 10 to 100,000
cps. =10 db at one-half rated output. High efficiency of the McIntosh circuit
means longer life, less heat dissipation and less power consumption for greater output.

The exclusive, patented Mcintosh Bi- DISTORTION VS. POWER OUTPUT

filar Circuit, first with Unity Coupling, o v . - | :
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Write for Free Booklet “Lost Instruments” and
complete specifications on McIntosh amplifiers and
control units.

Michitosh

LABORATORY INC.
324 WATER STREET ¢ BINGHAMTON, N. Y.

DIVISION: 25 WARREN ST, NEW YORK 7, N. Y. CABLE: SIMONTRICE, NEW YORK
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At 2 ma:
R;=12+400 (.011) =16 ohms

For maximum with grounded base
(eurrent 50 pa, heta 11):

R, =500 + 1200 (.083) = 600 ohms

The input resistance of the grounded
emitter is:

Ri=Ry+ R.(B) (1+B)

For the minimum, the current is 2 ma
and the beta 22:

R;=400+ 12 (23) =676 ohms
For the maximum (f,=50 ua; f=45):
R, = 5000 + 500 (46) = 28,000 ohms

The final values have been rounded be-
eause the R, quoted for each ecase is
simply the most probable value and the
actual 'y may differ since this parame-
ter, for a large number of units, has its
own distribution.

The important parameters, then, for
the eontrol of input resistance are alpha
(or beta) and base resistance. For either
the equipment designer who must be pre-
pared to accept a reasonable parameter
dispersion or the experimenter who must
perforee take his chances as to the exaet
values of the few units he is willing to
purchase, the common emitter cireuit
would appear to be preferable because:

(1) The minimum R, for a given beta
and emitter current (as, for example, the
676 ohms quoted above) ean be still fur-
ther reduced by the use of collector-to-
base feedback.

(2) This type of feedback will reduce
the range of input resistance caused by
a given range of transistor current gain
and base resistance.

(3) Negative feedback is extremely
difficult to apply to the grounded-base
circuit because of its characteristically
low input resistance and the severe losses
in gain—lower than the grounded emit-
ter to begin with—caused by the shunt-
ing of the load. It will be understood
that we are speaking not of the case
where the designer considers it no par-
ticular hardship to use 22%- and 45-volt
B batteries, but of the more practical
case where the desired results are ob-
tained with a minimum of supply power.

Variation of Operating Parameters

In elaboration of the foregoing, a di-
gression at this point may be permis-
sible. While it is true that the phono
preamp already described uses a 22-volt
supply (for the output stage only) it
must be recognized that this was done
for one specific purpose: that of pro-
viding approximately the same maxi-
mumn output voltage as may be obtained
from the vacuum-tube preamp without
resorting to the use of an output trans-
former. As far as its performance other-
wise is concerned, the transistor preamp
can be built with a 4-cell, 3-cell, or pos-
sibly even a 2-cell battery.

The higher voltage, as already noted,
is of course available from the power
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supply of the main amplifier. This is
also true of many other transistorized
units intended to be used with vaeuum-
tube equipment already on hand. We
are in a period of what might be called
“hybridization” in which the transistor
is relegated to the role of performing
only those functions where it is demon-
strably preferable, for one reason or
another, to the vacuum tube. In many
of these cases design problems would
actually be simplified if the entire equip-
ment were transistorized. Since it ap-
pears likely that some equipments now
line operated will take the form of hat-
tery portables by the full exploitation
of transistor capabilities, it may be rec-
ommended that designer and experi-
menter alike begin to channel their
thinking away from 45-volt B batteries
and toward low-voltage operation.

The phrase “without resorting to the
use of an output transformer” which
appears above has a similar explanation.
High-quality transformers, in addition

AAAAA

2200

2N133 or
2N109
VOICE

cou JOI000
Yo *Is
¥ L
10 f 13

R selected for le = 300 a.

Fig. 4. Simple form of one-stage ampli-
fier for use with dynamic microphone.

to being rather costly, are usually much
larger and heavier than the rest of the
components put together, including the
transistors. Consequently, if the end re-
sult can be achieved without using trans-
formers, it seems probable in the long
range viewpoint that their use will de-
cline in miniaturized applications. In
fact, it may be recalled that part of the
present discussion will be devoted to an
examination of the feasibility of using
transistors as impedanee transforming
devices.

To return to the main subjeet: Of rel-
atively less importance is the faet that
the upper limit on R; for the common-
emitter circuit can also be extended by
the use of external emitter resistance
feedback because these higher imped-
ances (ahove 25,000 ohms) are also
available with the conimon-collector cir-
cuit at normal operating currents and
also because the emitter tvpe of feed-
back gives virtually no improvement in
restricting the range of input resistance.
The grounded-collector input resistance
is extremely sensitive to output loading
and values ranging from something like
10,000 ohms to several hundred thousand
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ohms may he obtained with leads not in
excess of 20,000 or 30,000 ohms.

“Flat”* Amplifier Circuits

For the flat amplifiers we will describe
first a unit intended to work from a
high-quality dvnamie microphone into a
tape recorder. Many low- and medium-
priced recorders are designed to operate
from ecrystal microphones and conse-
quently are not equipped with line input
transformers. If the owner of such a re-
corder wishes to use a mierophone of
better quality and also to he able, on oc-
casion, to place the microphone at some
distance from the recorder (very difficult
with the high-impedance erystal miero-
phone because of line capacitance) he
will find a satisfactory solution to Lis
problem in a transistor preamp at the
microphone.

Let us assume the following factors:

Microphone impedance: 500 ohms.

Microphone power: 95 db below 1
watt/miergbar.

Microphone response: down 3 db at
50 and 12,000 eps.

Amplitier input: direet to grid.

Microphone ecable: 50 ft of single
conductor at 70 put/ft.

Battery: one or two cells.

Figure 4 is typical of the simplest
sort of one-stage amplifier that might be
seriously considered for the purpose.
With the omission of the output block-
ing eapacitor (since this would be in-
cluded with the tube-amplifier input)
the cireuit shows three resistors, one ea-
pacitor, one transistor, and one cell. The
combination of load and ecollector eur-
rent leaves 0.6 to 0.85 volts at the collee-
tor according to whether a mereury or a
carbon cell is used. By connecting the
base divider to the voice-coil return in-
stead of directly to the base, the feed-
back normal to this type of regulation is
made practically zero and the power
gain of the stage is approximately 17
db. This does not sound very impressive
(unless viewed in relation to the paneity
of components) but it may be instruetive
to take a close look at just what we have
before leaving it.

The power from the microphone, at
500 ohms, is given as -95 dbw per
mierobar. This is 3x101° watts for a
sound pressure level of 74 db. The same
microphone with a built-in transformer
to raise the impedance to 25.000 ohms
will deliver 5.5 millivolts to an open grid
for the same pressure. The cable in this
case, it should be noted, must have a
capacitance no greater than approxi-
mately 525 uuf for response to 12,000
eps.

The original microphone power (3x
101° watts) plus 17 db (the preamp
gain) is 1.5x10® watts which is 5.75
millivolts in 2200 ohms. The maximum
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tolerable capacitance across the latter is
nearly 6000 upf. The net praetieal ecom-
parison, then, is that we have the same
voltage at the grid with this extremely
simple preamp, working from the 500-
ohm mike over a line more than 12 times
as long, as we would have from the high-
impedance mike,

With a tramsistor alpha of 0.975, the
input resistance of this stage in the ab-
sence of feedback is approximately 3500
ohms and a mismateh of this order may
yield a noise factor 1 or 2 db higher
than the minimum value possible for a
given transistor. To the perfectionist this
may sound a trifle alarming but this
partieular mierophone has an inherent
signal-to-noise ratio of 68 db in a 74 db
sound field and it is consequently of lit-
tle praetical importance in this partieu-
lar case whether the noise factor of the
transistor is 4 db or 7.

To a microphone which is down 3 db
at 12,000 eps, it matters little whether
or not the transistor is down 1.5 or 2 db
at 20,000 eps hecaunse of frequeney cut-
off of alpha. There is accordingly no
need for a compensating network and
this is true, in gencral, for ost pre-
amps for dynamic mierophones although
this factor descrves more attention if
for some special purpose considerahle
gain with several stages is built into the
preamp.

For the seeond case involving a miecro-
phone preamp. let us assume that the
owner of the tape recorder has a low
impedance mike of 50 olms and finds
that when he tries to use it the recorder
gain must be foreed to the point where
the qnality of the resulting recordings
is very dubious beeause of hum and
mierophonies—the latter heing due to
the tape reel motor. A similar situation
ean be encountered (although somewhat
less annoying) if the mike is of medium
(250 ohms) impedance.

We will therefore assume:

Microphone impedance: 50 ohms.

Mierophone power: — 79.4 dbm/mi-
crobar.?

Mierophone response: 50 to 10,000

eps.?

Amplifier input: direct to grid.

Preamp supply: one cell.

Microphone eable: two-conduector.

Although the length and eapacitance
of the cable are relatively unimportant
because of the very low impedance, the
two-eonductor cable is usually supplied
to balance out hum piekup. This in turn
ealls for a balaneed input at the ampli-
fier and if the neeessary input trans-
former has not been provided the only
makeshift solution is to operate with
an unbalaneed line and redueed eable
length. This diffieulty disappears with
the transistor preamp because the hum

"2 Manufacturer’s data on Model 5568
(Shure Bros.) Cardioid.
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picked up by an unbalanced line of al-
most any reasonable length will be, in
effect, down by an amount equal to the
preamp gain.

The input impedanee of 50 ohms indi-
cates a common-base input stage with
a transistor having rather high current
gain (100) so that the Ry(1 - «) portion
of the input resistance may be held to
10 or 15 ohms thereby allowing an emit-
ter resistance of 35 or 40 ohms for a
current of 600 or 700 na. Figure 5 shows
a two-stage amplifier with a power gain
of approximately 28 db aud an output
impedance of 2200 ohms. The corre-
sponding output voltage for an input
power of 1.15 x 1011 watts (- 79.4 dhm)
is 4 millivolts or — 48 dbv. This compares
to - 60.5 dbv (open cirenit) for the same
type of mierophone at 35,000 ohms.

For any microphone supplied with a
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Fig. 5. Two-stage microphone amplifier

with a power gain of 28 db and the

comparatively low output impedance of
2200 ohms.

two-conduetor cable the preamp de-
signer is under no particular eompulsion
to paekage the cells with the preamp be-
canse the change to the unbalanced line
makes the second conductor available
for supplying power. Alternatively, if
the designer eleets to ehange to a single-
conductor cable with the battery in or
near the preamp, the switeh usnally sup-
plied for grounding a single-impedance
mike ean be made to serve as an ON/OFF
switeh for the battery. If the preamp is
built into a eylindrieal housing plugged
into the mike receptaele, the size of such
a package will of course be considerably
smaller than that of the housing now
commonly used for the eable trans-
former. The diameter, in fact. need be
no longer than whatever is necessary to
accomodate the connectors: with a
length of two or three inches according
to the number and type of cells and the
mechanieal arrangements for their re-
placement.

For the henefit of those who are un-
duly imnpressed by statements whieh still
appear on some rating sheets for june-
tion transistors to the effect that:

(1) The transistor should not be in-
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serted into the soeket with the power on
or (2) Switching transients should be
avoided; (3) Capacitor discharge surges
should be avoided; (4) The socket should
be designed so that, upon insertion of
the transistor, the collector makes con-
tact last—it may be noted that state-
ments of this kind represent little more
than survivals from similar statements
appearing on ratings for contact tvpes.
With eurrently available junetion types
having avalanche voltages usually well
in excess of 50 volts, switching tests
conducted at voltages well below this
value must be run into the hundreds of
thousands hefore significant ehanges in
major parameters may be aseribed to
switching alone.

To return to Fig. 5: the capacitor
fromn base to ground of the input stage
may be deseribed somewhat beyond the
mere statement of its value. At first
sight, it might be supposed that this
value shonld be several hundred miero-
farads to avoid attenuation of low-fre-
quency response in view of the 50-ohm
input. Sinee such a capacitor would be
by far the largest component in the pre-
amp, it is fortunate for purposes of min-
iaturization that such is not the case.
Although ecalled, by precedent, a “hy-
pass” condenser (since it hypasses the
lower bias resistor) it shows up in an
equivalent cireuit as an impedance in
series with R, and, as sucl, in the com-
mon base eirenit its impedance is re-
dueed by the same factor (I-«) as R,
Consequently, the effectiveness of this
eapacitor in relation to low-frequeney
cutofl is inereased as if its value were
multiplied by 1/(1-«) or (B+1).

For the marginal ease where only a
small amount of gain is required, the
first stage alone will give a power gain
of approximately 11 or 11.5 db with
a corresponding voltage gain (50 ohms
to 1000 ohms) of 18 or 18.5 dh. With a
sound pressure level of T4 db at the
microphone, the preanp output in this
case is — 78 dhv. This gain for this stage
is, of course because eommon-base gain
ninst he obtained from R,/AIR” and the
load has been reduced to 1000 ohms to
provide the 50-ohm input with one cell.
The addition of the seeond stage as
shown results in an over-all power gain
of approximately 28 db—the output
voltage varying according to the value
chosen for the collector load and line
impedance.

Design ¢f Microphone Preamp

Let us now assume that the miero-
phone on hand is of the “high imped-
ance” class. As used with dynamie miero-
phones, this ¢an mean anything from
20,000 to 40,000 ohms, although the
value most often eneountered is 25,000.
We will therefore assume:
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Martin Block’s
Make Believe

Ballroom

Here's how recording tape made with “MYLAR"
solves a problem for Martin Block

The lasting strength that “Mylar”*
polyester film gives to recording tape
solved a production headache for radio
personality Martin Block.

In the past, aging and temperature
changes weakened ordinary tapes on
which Mr. Block pre-recorded portions
of his popular program . . . sometimes
caused them to break on air time. He
solved the problem with tapes made
with Du Pont ‘“Mylar”’. They’re virtu-
ally unbreakable, unaffected by changes
in temperature and humidity, can be
stored indefinitely.

Tapes made with Du Pont “Mylar”’
offer you a combination of advantages
never beforeavailableinrecording tapes.
Besides being unbreakable under nor-
mal operating conditions and requiring
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no special care in storing, tapes made
with “Mylar’’ meanlonger playing time,
extra economy. With high-strength
“Mylar”’, tapes only two-thirds as thick
as most ordinary tape can be used, giv-
ing essentially a reel and a half of tape
on one reel.

All leading tape manufacturers now
have tapes made with “Mylar” in their

line. Most leading dealers are featuring
your favorite brand made with “Mylar”’.
So—take advantage of all theimportant
extras found in tapes made with
“Mylar”. Nexttime you see yourdealer,
ask him for a reel or two of your favorite
brand of tape . . . made with “Mylar”.
E. I. du Pont de Nemours & Co. (Inc.),
Film Dept., Wilmington 98, Del.

**Mylar” is Du Pont's registered trademark for its brand of polyester film.
Du Pont manufactures the base material * Mylar' —not finished magnetic recording tape

POLYESTER FILM
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REG. V.S, PAT.OFF:

BETTER THINGS FOR BETVER LIVING
.. .THROUGH CHEMISTRY
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Microphone impedance: 25,000
ohms.

Microphone voltage (open cireuit) :
— 60 dbv.

Microphone power (into 25,000

ohms) : 10-1* watts/microbar.
Frequeney response: 50 to 10,000
eps.
Amplifier input: direet to grid.
Microphone cable: single-conduetor.

Figure 6 is representative of an am-
plifier adjusted to an input impedance
of 25,000 ohms. Because the resistance
in this case depends predominantly upon
the produet of 8 and R,, it is necessary
to obtain the major portion (say, 20,000
ohms) by operating at a rather low
emitter current. Alternatively (or sup-
plementarily) the produect ecan be raised
to the required level by increasing R,
with an external resistor. However,
whether the 25,000 ohms is obtained by
reducing the operating current, by in-
ereasing the external emitter resistance
or by a combination of the two, the gain
will be about the same for a given beta
in the first stage. The actual gain real-
ized is not of overwhelming importance
because another stage will be required
in any case because with a high source
impedance and a low load impedance
the voltage gain will be considerably less
than the power gain.

For most general-purpose a.f. tran-
sistors, maximum beta oceurs at an
emitter current of 1.0 or 1.5 milliam-
peres and, although the peak is very
broad on a linear current scale, the
value will be down about 35 per cent at
100 pa and 50 per cent at 50 ma. As in
the casc of the phono preamp, in lieu of
measuring R, R, and B at several oper-
ating currents and computing the result-
ing impedance, a simpler and more direct
method is the familiar one of supplying
a known current signal through a re-
sistor much larger than the expected R,
and measuring the ensuing voltage at the
input. Since a 2 to 1 mismatch loses only
0.51 db in power gain and the noise
factor will not worsen appreciably until
the mismatelh hecomes gross, any value
between 15,000 and 40,000 should be
acceptable.

10 uf
il g

R2 adjusted for lg = 5300

R1 adjusted for lg = 100 yo.

With a type 2N133 having a eurrent
gain of 50 to 100 na in the first stage
and a 2N132 showing a gain of 70 at
500 pa in the second stage, the power
gain is approximately 40 db, assuming
average base resistance. The voltage
gain (25,000 ohms to 1000 ohms) which
is of greater immediate interest if the
output must work into a transformerless
tube input is less according to:

VG (db) = PG(db)
+10 log Ry /4R,=26 db

If some other output impedance is se-
lected to meet some particular require-
ment, the second-stage current should be
readjusted if possible to drop about 0.5
volts across the collector resistor. Simi-
larly, if the first-stage current must be
changed from the indicated value to
nieet the input impedanee requirement,
the collector resistor of that stage should
he changed. The object in both cases is
to obhtain the highest possible regulation
factor from the single cell without op-
erating at a collector voltage too close
to the knee of the collector characteristic.

Fig. 6. Transistor microphone amplifier
with an input impedance of 25,000 ohms.

40
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33 :E§
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500 uuf - l
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Fig. 7. Common-emitter input stage with
a very high input impedance.

High-lmpedance Sources

Most difficult of all is the situation
where the amplifier is required to work
from a high-impedance eapacitive source.
A good example of a particularly diffi-
cult case is that of the Western Elec-
tric 640-A A condenser microphone. This
unit, with a capacitance of 50 unf, is
commonly worked into a cathode fol-
lower of at least 200 megohms for sound-
pressure measurements of 20 eps with
little or no correction and if used for
ordinary a.f. purposes to —3 db at 80
cps must still sece 40 megohms. Since
these impedances are not available with
germanium transistors, we may at least
examine briefly the much more common
case of the 500 muf pickup or miero-
phone.

The common-base connection is, of
course, completely useless and for ecither
the commion collector or the degenerated
common emnitter a major cause of the
difficulty is the faet that the bass po-
tential must he fixed by the divider
which cannot be placed in the low side
of the source as in some of the circuits

WWW. aknefrieainiadikahistory.com

12.8 Meg

500 ppf
it
L -

Fig. 8. Circuit of Fig. 7 modified by use

of diode as lower base resistor to pro-
vide temperature compensation.

40,000

already discussed because there is no
d.c. eurrent path. In the equivalent eir-
cuit, the divider elements are in parallel
with each other as well as in parallel
with the input.

Although in this instance the use of an
input transformer appears to be the ob-
vious and low-cost solution, there still
remains the problem of primary re-
sonance and the necessary correction of
the frequency response in subsequent
stages of the amplifier. Here again the
transformer may be rather large if the
resonant point is made at least an octave
below the lowest frequency of interest.

There appear to be only two possi-
bilities of obtaining the required imped-
ance (3.2 megohms for -3 db at 100
eps) without the use of a transformer.
Neither is particularly encouraging—
they are included in this account only to
illustrate the diffieulties involved.

Figure 7 is a common-emitter input
stage with a rather large emitter resistor
and a 45-volt supply. The input imped-
ance of the transistor is approximately
BR, or 6.4 megohms for p =160 and the
same impedance would be available with
a common collector by taking the output
from the emitter and bypassing the col-
lector resistor. There is a practical dif-
ference in favor of the common emitter,
however, because here the collector load
may operate into almost any reasonable
value for the following-stage input while
the common collector must work into
something considerably greater than 40,-
000 ohms to avoid excessive shunting of
the emitter resistor upon which the in-
put impedance depends.

The latter is now 3.2 megohms hut
the cost is almost prohibitive. The beta
of 160 (at approximately 55 na) would
certainly represent some selection but
even more serious is the very poor regu-
lation faector under eonditions of collee-
tor voltage and current such that a very
good regulation faetor is strongly indi-
cated. The entire cireuit, in faet, is
scarcely better than if we had used a
betta of 80 in the first place and had
omitted the base divider entirely.

Figure 8 is similar except that the
lower base resistor has heen replaced by

(Continued on page 71)
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HIGH
FIDELITY

has come of age...

at HARVEY’s
AUDIOtorium

It is not surprising that America’s most modern
high-fidelity store — the one store that completely reflects
the many recent changes of trend in high fidelity —
should be a creation of the Harvey Radio Company.
Founded in 1927, during the real infancy of radio and
electronics, HARVEY’s grew up with the new industry —
learning its new ideas as they were developed and teaching
it some new ideas in turn. Commercial broadcasting,
“ham’” radio, public address, electrical recording

and many other new electronic developments became
associated in their earliest stages with HARVEY’s

merchandising program and services.

And so it has been with audio. It took HARVEY’s — the
store that sold selected audio components to the pioneer
audio experimenters of the 1930’s —to come up with the
the 10,000-square-foot AUDIOtorium, the store where
high fidelity has now, in its modern sense, come of age.

Continued on next page
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HIGH
FIDELITY

has come of age...

HARVEY’s was in the high-fidelity
business long before the term “high
fidelity’’ gained currency. When
those “in the know” began to build
home music systems, more than 20
years ago, from the separate ampli-
fiers, loudspeakers, pickups and
other components developed for
broadcasting, sound film and public
address applications, HARVEY’'S was
there to help them with their selec-
tions. When quality audio compo-
nents for home use assumed the
aspect of a major hobby under the
name of “hi-fi” shortly after World
War II, HARVEY’S was among the
first to carry a complete line. As the
hi-fi movement spread, HARVEY’s
made history with the first audio
comparator panel for side-by-side
ear-testing of hi-fi components.

And now . .. just as hi-fi is begin-
ning to be regarded as an expected
feature of every American home . ..
HARVEY’s is again setting the pace
with the new AuDIOtorium. For the
first time, there is an entire building
on one of the main thoroughfares of
New York City devoted exclusively
to the needs of the hi-fi shopper and
outfitted in the streamlined style of
the modern department store.

Nothing has been spared to make
the AubpiOtorium the nation’s out-
standing hi-fi showplace. Some
15,000 feet of wire went into the
construction of the AubIotorium’s
three huge new demonstration
panels, designed for instantaneous
switching between endless thou-
sands of possible high-fidelity com-
binations selected from more than
350 basic components —all of them
pre-tested by HARVEY’s experts to
meet the HARVEY standard.

Separate sound-proofed demonstra-
tion studios at the Aubiotorium per-
mit undisturbed simultaneous
listening by a number of customers,
eliminating the frequently heard
complaint of the hi-fi shopper about
unfavorable listening conditions in
high-fidelity stores. The sales staff
of the AUDIOtorium has been selected
for its thorough mastery of the
technical end of high fidelity. Its
recommendations will apply to com-
plete, packaged hi-fi systems as well
as individual components.

The entire concept of HARVEY’s new
AUDIOtorium is based on the premise
that the modern high-fidelity
shopper wants full-fledged retail
service, just as if he were purchas-
ing furniture or clothing or auto-
mobiles. Typical big-department-
store features —such as an efficient
and cheerful adjustment, exchange
and refund service . . . an extra-
large inventory of spare parts and
accessories . ., shipment on the same
day as an order is received — are a
matter of course at HARVEY's. High
fidelity is no longer just an interest-
ing technical hobby but an important
part of American living—it has
come of age . .. and HARVEY's, as
always, is meeting the new trend
head-on — at the new AuDIOtorium.

HARVEY the House of Audio

3 great new GARRARD changerst

..mere's « GARRARD

now for every high fidelity system|

They're all at Harvey . .. from
. manual players to
1 o professional turntables,

each unit, in its class .
Mode! T ~& Mode! 301 THE WORLD'S
$3250 99.00 FINEST!

81C-
ENDOKSED
QualTY

MIRATWIN(:rtridge

Newest Advance in
Magnetic Cartridge =
Oeslgn and Performance!

MIRATWIN Varlable
Reluctance Magnetic
Cartridge consists of

two Independent car.
tridges, for LP and
Standard records,

N - mounted back to .

= - = back In a ""E‘é"" ﬁq

MlRA PHON x M-11 o A 1#'s Aviomotict 1r's Moavell m::ll’;‘rt:ri:l:“"“ ‘).
manuat recono prraver | MIRACORD XA-100 fesponse '+ perfect o

TRANSCRIPTION-QUALITY FEATURES Oual-Purpose, High Fidelity PUSHBUTTON output « Easy mount.  Replacement
Constant.Speed 4-pole motor  Rubber- RECORO m,.;:‘g with ""MAGIC WAND™ ing fits any tone OULEALH
mallled. balanced turntable - :’Spetlal SPINDLE arm

spring mounts ¢ Plug-in head « 3-speed . £ FAITHFULLY REPROOUCES TDDAY'S HIGH
drive » Ball-bearing mounted tone arm TWO In ONE Precision Instrument + Pushbut ARy RECDRDI}?GDS!

ton Automatlc Changer, Pushbutton Manual
;PLUS ALL THE PERFORMANCE PROVED Player + “Magic Wand™ Spindle intermizes MST-20 — MIRATWIN Turn-

BASIC RECORD-PLAYING FEATURES OF THE 107 and 12” .
ecords - Pushbuttons for Re. over Cartridge with Sapphire
WORLD-RENOWNED MIRACORD XA-100! peat, Pause, Filfer, Start + Beautlfully Styled Styius for Standard, Dismond
:InI:pedm :(:mple(e;yl a;sm'n» -lcomlpla:tl snlppedl compl:(ely assembled Stylus for Miorogroove 545.00
ed with plugs and leads at- with all plugs and leads at. . _ -
tached ready for operation 537. 50 tached, ready for operation 56750 :IVSQY’ %‘arlndyelmm:uo?a':-
with GE RPX-05DA Cartridge .$44.50 wlth GE RPX-050A Cartrldge $74.50 phire Styli $225°

*TMEMBER"

entrarune os

The GRAY High Fidelity Turntable, Built Like a Battleship!

A high fidelity wurntable, like a barttleship, must be rugged, heavy,

massive . .. yet easy 1o control. Both must be completely depend-

able, smooth in performance, andquiet in operation. - 3

Imagine the pound by pound advantages -’?" Vo
found only in Gray's turntable assembly ’
designed exclusively for thigh Fidelity

recordings:

e A 4" steel motorboard for complete

rigidity.

® An 18 lb. flywheel action turntable with

a 4-inch tapered bearing that positively

eliminates wabble forever.

® A turntable and motorboard assembly

that is 10 times the mass of the motor,

prevents the transference of all mechanical

disturbance.

Audaxwi-a7 __

Magnetic Pickup Cartridg -

In music listening quality is everything . . . The diamond AUDAX Hi-Q7 has it to a
degree not equalled by any other pickup . . . But,only YOU can tell what sounds
best. That is why AUDAX is today in the home of practically every Maestro. Come
in, HEAR it yourself —there is NO other way.

Also see the new AUDAX compass-pivoted arm and the remarkable new AUDAX
Stylus Balance. All AUDAX cartridges available for better grade record changers.

$A 750
Hi-Q7 Chromatic Diamond Cartridge..... 47
Compass-Pivoted Arms (less cartridge).. . ... From $32.00
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for the Finest in Audio Equipment

Engineer’'s choice:

ESL

Record manufacturers, radio stations, and audio engineers are switching to the sensa-
tiowal new ESL Professional and Concert Series electrodysamic cartridges. Here's why:

1) Inherent linearity of performancewith ESL's exclusive D" Arsonval movement
2) Frequency response exceeds human hearing: 16 to beyoud 30.000 cps

3) Extraordinary lateral compliance: 6.3 x 1078 am/dyne

4) Minimal dynamic mass at stylus: .0o1 grams

5) Highest fidelity : distortion immeasurable with finest instruments

6) Least hum pickup and needle talk: no resomances within audio range

7) Superb, trouble-free performance

8) Record and stylus life Is greatly prolonged by the ESL

No wmatter how respected nor how recent your pickup may be, you're missing plenty until
you switch to ESL—the world’s most advanced phosnograph cartridge.

PICKERING

AHuxva/e PICKUP

The PICKERING “Fluxvalve” Turnover Pickup is
designed for use in the finest professional
equipment, With this revolutionary new pickup,
tracking distortion, record and stylus wear are
reduced to new low levels. The “Fluxvavle” pro-
vides the first flat frequency response beyond
20 kc. and features replaceable styli from three
mil down to less than one mil radii.

With 1-mil diamoend and 2.7-mil sapphire

$4950

walLco

STATI-CLEAN

An anfi-stalic record
spray; eliminates de-
structive dust. Lless
than a penry per disc.

WALCO
ezzr(ﬂ%'a-

Plastic profective rec-
ord sleeves; protect
against dust, mois-
ture, fingermarks.

L”IJU@@

PRODUCTS

\ Juek i Kecord

— and Walco PHONOGRAPH NEEDLES — The Warld’'s Finest

walLco
it =
LLH( L

Record Brush

Camel's hair record
brush; clips fo tone
arm brushing awoy
dust ahead of the
needfe.

DIAMOND ©® SAPPHIRE o

walLco

Balanced Sound Kt

Accurate furntable
level; precision stylus
pressure gauge. Elim-
inotes excessive rec-
ord wear.

osmium

77THE FISHER

Professional FM Tuner

MODEL FM-40

HERE 1118, a FISHER FM Tuner — with all that the name
implies — for only $99.50. Through the years it has been

OUTSTANDING FEATURES OF THE FM.40

@ Mouter for micro-accurate tuning. ® Sen-
sitivity: 3 uv for 20 db of quieting. ® Uni-
form response, +1 db, 20 to 20,000 cycles.
® 3 IF stages and s cascode RF stage.
® 2 outputs: Detector/Multiplex plus ca-
thode follower. ® 8 tubes. ® Seli-powcred.
® Brown-and-gold brushed- brass panel.

& gize: 123 wide, 47 high, 834~ deep
® SHIPPING WEIGHT: 15 pounds.

=

our policy to bring equipment of FISHER calibre within the
reach of the widest possible wudience. Rarely has that objective
been more spectacularly attained. For the FM-40 represents
one of our greatest values in almost two decades. It is a superb
combination of engineering excellence and dazzling perform-
ance at moderate cost. Its specifications. conservatively outlined
below, are your best index to the quality of this instrument.

Professional FM Tuner - Only $99.50. Mahog. or Blonde Cabinet: $14.95

z%éwliny AUDIO

COMPONENTS

for High %Me/i/y
ANeséc yydlelmi

A chain is no stronger than its
weakest link . . . a fleet is no faster
than its slowest ship . . . and a hi-fi
system no more capable of perfect
reproduction than its least perfect
component. Any and every audio
component adds some distortion to
the signal it reproduces —the best
units in just barely measurable and
scarcely audible quantities, the more
modest units in sufficient amounts to
be audible, though still quite accept-
able, to sensitive ears. A nearly
distortionless component would be
wasted on a system having other
components that produce consider-
ably more distortion. For example,
it would make very little sense to
use an amplifier costing over $300
to drive a nice little $20 eight-inch
speaker. The resulting sound would
be nearly indistinguishable from
that of a good $60 or $75 amplifier
in conjunction with the same eight-
inch speaker —which can be very
agreeable sound indeed.

There is very definitely a hi-fi sys-
tem for every ear and budget, but
it must be properly matched —and
that’s where HARVEY’s audio com-
parator panels and audio consult-
ants come in. It is, of course,
desirable —though by no means
absolutely essential —to have some
idea of the process of selectin% suit-
able audio components even before
coming to HARVEY’s AUDIOtorium.
Hence the following brief pointers.

The Phonograph Assembly

One of the most important high-
fidelity program sources today is
the phonograph record, especially in
view of the enormous accumulated
repertory now available on high-
fidelity long-playing records. The
first requirement of successful record
reproduction is that the record be
turned at an absolutely constant
speed — 334, 45 or 78.26 revolutions
per minute — with the barest mini-
mum of fast-slow-fast fluctuations
(wow and flutter) or random low-
frequency vibrations (rumble) and
with complete freedom from extra-
neous noises of any type. Transcrip-

~ tion turntables are designed with

this, and enly this, end in view and
can therefore be constructed with
maximum ruggedness, simplicity
and precision. They have always
been and remain the perfectionist’s
choice. One look at the Garrard 301
or the new Gray turntable will tell
the story. They are precision
instruments.

For the innumerable people who in-
sist on the convenience of an auto-
‘matic record changer, there are now
a number of de luxe models of very
high performance. The more expen-
sive of the new Garrard changers
and the Miracord XA-100 fall into

Continued
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this category. Both of these manu-
facturers also make a manual record
player. The final choice depends on
the purchaser’s type of record col-
lection, technical demands and bud-
get. Wow, flutter and rumble should
be carefully checked for in ‘any
event —they can be quickly spotted
in listening tests. Wow affects the
pitch, and flutter the tone quality
of reproduced music; rumble blap-
kets the lowest notes at high volume
levels. All three should be conspic-
uous by their absence in top-quality
units.

The other all-important component
to come in contact with the record is
the pickup cartridge. Its function is
to translate the zig-zag of the rec-
ord groove into an electrical signal
corresponding to the recorded sound.
To do this without altering the qual-
ity and balance of the sound is one
of the most difficult jobs in audio,
and as a result there are greater
audible differences among cartridges
of different manufacturers than
among all other hi-fi components,
with the single exception of loud-
speakers. A good high-fidelity pick-
up should respond with equal
sensitivity to any part of the audible
range of frequencies—in other
words, it should have “smooth” fre-
quency response. Its stylus should
have as much side-to-side “give”
(compliance) as possible, so that it
can closelyfollow sudden sharp turns
in the record groove. These char-
acteristics show up in listening tests
—smooth frequency response results
in a natural overall sound quality,
without exaggerated highs, lows or
middles; high compliance makes for
realistic reproduction of “tran-
sients,” the sudden, sharp, fleeting
sounds that begin a drum tap, cym-
bal crash or string pizzicato.

The finest pickup cartridges on the
market today are with very few ex-
ceptions of the magnetic type — in
each the motion of the stylus is con-
verted by the cartridge into an elec-
trical signal by means of a magnetic
generator system. Most of the top
cartridges —such as the Audax, the
new Miratwin and the Pickering
‘Fluxvalve’— utilize a magnetic de-
sign of the so-called variable
reluctance type; a few other out-
standing cartridges—such as the
Electro-Sonic series—are of the
moving-coil type. All of these car-
tridges have high compliance and
function best in conjunction with a
high-quality, manually operated
transeription pickup arm. The Au-
dax and the Miratwin may also
be used in well-designed record
changers; the Pickering ‘Fluxvalve’
and the Electro-Sonic ‘Concert’ and
‘Professional’ are generally used
only in transcription arms—the last-
named only in the special arm it is
sold with. The Audax may also be
had with its own special arm.

In choosing a pickup the thing to
listen for is, above all, natural sound
—the type of sound you would hear
at a live concert. Your HARVEY audio

econtinued

HARVEY

PRECEDEN

FM-AM TUNER
Model AF-860

with built-in phono preamp and dual tone
contrals. Offers you the ultimate in FM and
AM reception with complete facilities for
record equalization plus bass and treble
tone contrals,

18

Mark 10 Integrated Amplifier and Control Center by

the House of Audio

(Hailed by
Pﬁzrv_ey as

"un%c&ﬁ’(ma 65/
tﬁgﬁ'm’ﬁ
FM tuner

T evvrmacfe”

Features:

Micro-Meter for precision tuning on FM and
AM e Dual limiter and discriminator circuit
® Better than 1.5 uv FM sensitivity for 20 db
quieting o Continuously variable amplified AFC
e 2.stage IF amplification for broad and sharp
AM — plus 10 KC filter e Better than 2uv AM
sensitivity e 3 inputs and 2 cathode-follower
outputs e Independent equalization controls pro-
vide § roll-off and 5 crossover positions

50 Cabinet Optional
Cordovan Mahogany $15.95

less cabinet Limed Oak 16.95

BROCINER

... as February AUDIO Magazine says: “1n 4 field
which includes dozens of medium-powered ampliiers,
there is always room for one more,
particularly when its specifications and performance
come up to the standards exhibited by the Brociner
Mark 10. On the whole, the amplifier
is designedlalong good engineering principles
and does not rely on ‘gimmicks’
for its performance!™

“ASTONISHED ME.”

—8. M. Haggin, “The Nation”

$75.00 ne.

maranitz

@ otver @%W/’-

A power amplifier
which meets the unusually
high performance

standards

Power Amplifier $189 set by the

maraniz

Preamplifier $162 (with cobinet)

CHprettis Compesottrve

control preamplifier-equalizer



www.americanradiohistory.com

for the Finest in Audio Equipment

The Standard of Excellonce IN AMPLIFICATION

The exclusive, patented Mcintosh circuit de-
livers 99 60/100% perfect amplification, pro-
vides the outstanding achievement of 2%
distortion at full 60 watts, 20 10 20,000 cycles!
Hoar for yourself why the Mcintosh 60 at the
hoart of high fidelity brings unsurpassed
clarity, realism and listening ease.

$198.50

CLEAN, BRILLIANT sorim IRt g

H.H.SCOTTSOUND =
as low as L -1-E& =

o
B
", v case (XY
TIUEAHY MiRAre aost of Rochres

NEW SPACE-SAVER by Bogen

|
A SUPERB HIGH-FIDELITY RECEIVER FEATURING:

® FM-AM tuner, preamp, and 25-watt amplifier, in 1 unit

® FM sensitlvity 2.5 uv for 30 db quieting on 70-ohm input
® Harmonic distortion under 0.5% at rated output
.
3
°

B2

Frequency response within 0.5 db, 16-30,000 cycles
“*Zero-In'* precision tuning meter

S-position record equalizer, famous Bogen Loudness Contour
Selector, speaker selector switch, high and low filter switches,
bass, treble, volume, tuning, and function selector controls

® Bogen Vvariable Damping—with new light indicator
Inputs for phono, tape, other program sources
Chassis $22°-°° ® Beautiful, compact styling

Simply connect the RR550 to a loudspeaker and enjoy the ver
Enclosure & legs. . 8.00 finest in musical reproduction. ! Y

RR550
deluxe FM-AM Receiver

when Igh fidelity stopped being machinery
and became a new kind of muslcal instrument!

The Festival combines all the electrical elements of a
de-luxe system on one well organized, compact chassis.
It is at once a sensitive AM-FM tuner, a professional
quality preamplifier and a 30 watt ultra Jincar power
amplifier. Each element is of highest quality and they
are mated for optimum performance. This is no glori-
fied radio. but a svstem which commands the protes
sional’s respect. With a suitable loudspeaker and record
player a high fidelity system of incomparable perform
ance and unique good looks is yours.

rtrs s o . $19995 [ harman RN
v . harman [CEIRTNY

Slightly-higher
INCORPORATED

in thewru
Ask for technical data sheet DSDI100 for complete specification westbury, L. I.,, N. V.
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consultant is in the best position to
advise you as to the best pickup
selection for a completely balanced
system.

True high-fidelity record reproduc-
tion also depends to a significant
degree on the condition of the record.
The grooves must be clean and free
of deformation due to wear or care-
less handling. Record cleaning and
preserving accessories, such as those
made by Walco, are therefore very
useful items to have on hand.

The Radio Tuner Section

Radio broadcasts are another im-
portant source of high-fidelity
listening fare. FM programs have
inherently greater fidelity than AM
broadcasts, in addition to freedom
from “static” and other interfer-
ences characteristic of AM. In urban
areas, most of the major AM sta-
tions duplicate their programs on
FM, so that it is not always neces-
sary to incorporate both AM and
FM reception in hi-fi systems.
Where there are no FM stations,
high-fidelity AM reception can come
close to FM quality if the best equip-
ment is used.

It is the function of the high-fidelity
tuner to take a radio signal out of
the air and convert it to an audio
signal of the same type as the output
signal of pickups, which can then
be fed into the next component in
the “chain” that makes up the hi-fi
system. The finest FM tuners have
lower distortion, lower background
noise content and wider audio fre-
quency response than the more
modest units, but perhaps the prin-
cipal difference among FM tuners
is in sensitivity, which is the ability
to respond with full fidelity to weak
radio signals. Those who live at a
distance from FM transmitters, or
else in the few weak-signal areas
near transmitters, should invest in
a highly sensitive FM tuner. AM
tuners exhibit similar differences —
the best have somewhat better fre-
quency response, lower distortion
and more sensitivity than the next-
best.

For those with Rolls Royce tastes,
there is an FM-only tuner which is
entirely in a class by itself —the
REL ‘Precedent.’ It is the most un-
compromisingly designed, most
sensitive, most distortion-free and
by far the most expensive FM tuner
available. In an altogether different
price category but retaining many
de luxe features is the new Fisher
FM-40, an FM-only tuner with suffi-
cient sensitivity and fidelity for
very high-quality hi-fi systems. In
still another category is the Pilot
AF-860, a combined AM-FM tuner
of excellent sensitivity and fidelity,
which incorporates on the same
chassis a very good preamplifier.

The Amplifier System

This brings us to another vital link
in the high-fidelity system — the am-
plifier. It is the one component con-
nected to all other components in
the system. Its basic function is to

continued
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take the relatively low-level signals
produced by other components like
the pickup or the tuner and raise
these signals to a sufficiently high
power level to “drive” the loud-
speaker. It must do this without
distorting the signal in any way
whatsoever. This is a reasonably
simple and straightforward func-
tion, which can be accomplished to
near-perfection by present-day
electronics. Nearly all of the high-
fidelity amplifiers made available
within the last three years are
therefore remarkably good, but
there are still important differences
as regards power output, flexibility
and other factors.

All hi-fi amplifiers consist of two
sections —the preamplifier section
and the power amplifier section.
These are built on two separate
chassis in the more elaborate ampli-
fiers and on the same chassis in more
compact designs. The preamplifier’s
function is to apply certain correc-
tions to the signal while giving it its
first “boost”— the corrections being
necessary not only to adjust bass
and treble response to suit the lis-
tener’'s ears and room acoustics
but also to “equalize” the “recording
characteristic.” The latter is an un-
avoidable but controlled “twist” in
the bass-treble balance of recorded
music, which must be “untwisted”
in the playback. The degree of flexi-
bility and versatility with which a
preamplifier can apply these cor-
rections will determine its size, com-
plexity and price—and it is here
that one of the greatest differences
among amplifiers will be found. As
far as the power amplifier section is
concerned, its sole function is to step
up the power of the signal passed on
by the preamplifier. The maximum
undistorted power available from to-
day’s amplifiers may be anywhere
from 10 watts to 60 watts or more.
The advantage of a high-powered
amplifier over a low-powered one is
not so much a gain in volume, which
is not very great, but rather the
ability to drive the bass end of any
loudspeaker system to full output.
Ask HARVEY’s audio consultants
about your own requirements. The
things to listen for in evaluating
amplifiers are, above all, clarity in
heavy bass passages and a “sweet,”
unstrained quality on the high end,
especially in loud string passages.

For those who want a very compact
single-chassis amplifier with mod-
erate but fully adequate power and
practically every feature currently
found in top designs, the Brociner
‘Mark 10’ is hard to beat at its low
price. One step up on the price scale
is the larger, more powerful but still
compact Scott 99-B—a 22-watt
single-chassis job with complete con-
trols. In the no-holds-barred cate-
gory are two of the world’s finest
power amplifiers, the 60-watt Me-
Intosh and the 40-watt Marantz.
These are for perfectionists. The
latter is complemented by the ‘Audio
Consolette,’ a particularly fine and
elaborate preamplifier.

continued

HARVEY the House of Audio

JOIN Al CONLY writes. in  Atlautic:

“I could not quite get the AR woofer and the Janszen tweeter into
phase and bolance one with another, though there were tantalizing hints
that, could | have done so, | might have had at my disposal the best loud-
speaker system | had encountered.

The problem of matching the AR and Janszen speakers has now been
solved throngh cooperative efforts of the two manufacturers. No
external crossover network is needed. and grille cloths and wood
finishes are the same. Suggested driving power, at least 30 watts.

JANSZEN 1-30 push-pull electrostatic tweeter:

il

AR-1W acoustic suspension woofer:

K alnut 189.00
Mahogany 184.00
Birch 179.00
Utitity 161.00

¥ alnut 154.00
Mahogany 145.00
Bireh 145.00
Uil 132.00

{in mahogany ) 4

ACOUSTIC RESEARCH, INC. JANSZEN LABORATORIES, INC.

Literature on request

The Purest Voice for a Fine Music System

The higher the quality of its associated equipment, the more vital is the role
of the loudspeakers — for it is the speakers that, in the end, determine
the listening ease and realism of your music system as a whole. A Bozak
Speaker System in an infinite-bafle mounting, with worthy associated equip-
ment, will assure you the closest approach to realism and enjayment that

grows through the years. Each Bozak, from the B-207A ($83.85

without enclosure) to the magnificent B-310, represents in its

class The Very Best in Sound.

ASK FOR NEW

ElecthoYoree cuIDE

TO HIGH-FIDELITY LOUDSPEAKER SYSTEMS

Tells how to choose
and why —for any space,
decor and budget.

Speakers

HEARING IS BELIEVING... 7.7/ Tweeters

s o> assocan /
Q‘ Components
3 ‘ - Lorenz Wide-Range Speakers and Components are
\ adaptoble to and improve all sound systems! 75
years of Lorenz craftsmanship assures crisp, accu-
rate sound reproduction, regardless of budget or
space requirements. Years-aheod Lorenz engineer-
ing assures you complete musical satisfaction.
Let your ear be the final judge . . . you'll under-

“ stand why . . .
P12 / 8.1 ‘ ra-z% MOST PEOPLE WHO LISTEN TO LORENZ, BUY LORENI!

LP312-1 12 COAXIAL SPEAKER
With HP-1 Crossover

High Pass Filter 561 .95
LP312-2 12” DI-AXIAL SPEAKER
With HP- Crossover

High Pass Filter ~ $71.79

T8-1 & TB-2 TWEETER ASSEMBLIES LP208
Coaxial & Diaxial 8" WIOE-RANGE SPEAKER
Fit across any 12” speaker 22.50
Te1 $11.85 152 $21.69 T

12" WIDE-RANGE SPEAKER

LP312
$49.50 I
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for the Finest in Audio Equipment

PHOTOS BY WEEGEE

Ty
When it sounds fike this ...instead of this...

TNE ULTIMATE IN LOUDSPEAKERS AND SYSTEMS

Fortunately, the photographer can use his
art to descrile his reaction to a University
speaker. We can use only words, yet find
them so inadequate. How can mere words
convey the quality of concert-hall realism...
or describe the way University captures the
naturalness of the bassoon. the richness of
the clarinet and the brilliance of the tri-
angle? They can’t! Yet University speakers
and systems do have all these.

Whatever your taste, P+ S * E--University's
Progressive Speaker Expansion Plan--makes
it possible to start an excellent basic system.
at low cost, and add to it later, while enjoy-
ing immediate listening satisfaction. Thus,
your speaker or speaker system can never
hecome obsolete.

Whether you plan to huild a system or
huy it complete, come in and ask us about
University’s PeS§eE-—their famous do-it-
wourself "KwiKit" speaker enclosures—and
their incomparable sheaker systems. FREF
literature available on request.

eff/s-spsso TAPE RECORDER

The Bell model RT-75 is the ideal machine for
most recording requirements since it operates at
7Y, 3% and 174 ips. Up to eight hours of record-
ing are possible on a single tape reel, making it
ideal for business meetings, etc. Full-range re-
sponse for music recording at higher speeds. Fast
forward and rewind, control-button speed-changer
with automatic equalization, three inputs, two out-
puts, self-contained amplifier and speaker, micro-
phone, attractive carrying case with ample storage
for extra tape, mike, reels, cables, etc. Write for
complete data and full-color photograph.

Those who demand the finest in “living reproduction” alwoys choose Bell.

Magnecord §»

NEW ' (
TAPE RECORDER

JUST ARRIVED —

One of the finest precision-built tape recorders of the century — with
ew YU meter — power amplifier. speaker and microphone — in hand-
ome genuine cowhide carrying case. For home or

away — at work or play.

HARVEY /as a
complete line

of Cabinets

o meet any
Component
Requirements

y@/«'/z’ny AUDIO
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A noteworthy trend in hi-fi is the
ultra-compaet, unified system, and
it is best exemplified by two unusual
units —the Bogen RR-550 and the
Harman-Kardon ‘Festival.’ Both of
these incorporate a high-class AM-
FM tuner, a versatile preamplifier
and a large power amplifier —all on
one chassis. Just hitch up a speaker
and out comes the music.

The Lovdspeaker System

The loudspeaker is perhaps the most
important and certainly the most
controversial of all the components
to be selected for the hi-fi system.
Being the last link in the chain—
the component we actually “listen
to"—it can distort a perfectly dis-
tortion-free signal fed to it by all
the preceding components. Having
the most complex and least well-
understood function of any audio
component — to convert the electrical
impulses furnished by the amplifier
into sound waves —the speaker can
be (and is) designed in as many
ways as there are designers. Choos-
ing a loudspeaker is therefore
purely a matter of listening — the
speaker that sounds most like your
recollection of actual, live music is
the speaker for you. To be perfectly
honest, though — the more expensive
sound best to most people.

If you want a simple, moderately
priced speaker system of very high
quality, try the new Lorenz
speakers. If you want to invest only
a small initial amount into an ex-
cellent speaker and later expand it
into a superlative system, you would
do well to investigate the University
line. Another justly famous line that
includes all sorts of speakers from
modest-but-good all the way up to
price-no-object-but-sensational is
Electro-Voice. Bozak also has an
enviable reputation among hi-fi en-
thusiasts for making moderately
priced speakers that sound fine as
well as large systems that sound
terrific. And for those willing to try
something really new and different,
there is the combination of the
Acoustic Research low-frequency
unit and the new Janszen electro-
static speaker — an extemely com-
pact, smooth and wide-range system.

The Tape Recorder

The time has come when no hi-fi
system can be considered really com-
plete without a tape recorder. The
best pre-recorded tapes often sound
even better than the best records
and home recording can open up en-
tirely new areas of satisfaction to
the hi-fi enthusiast. Fine music re-
corded off the air from live broad-
casts can be built into a unique,
individual tape library. The new
Magnecord ‘Citation’ should be
investigated by everyone shopping
for a de luxe tape recorder —it is a
unit with very high-quality features
at a surprisingly reasonable price.
The Bell RT-75 should satisfy the
needs of all those who want a more
modestly priced unit that still re-
tains the features expected in a
high-quality tape recorder.
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You get more than just good components

- »» When you buy Hi=Fi at

HARVEY’s

High fidelity means more than
just a number of separate, high-
quality audio components suit-
ably connected. It is possible to
spend many hundreds of dollars
on an assortment of loud-
speakers, amplifiers, pickups and
other components—and end up
with a system that is good for brand-name dropping but
most uncomfortable to listen to. It is also possible to
spend what is a reasonable sum to your purse and obtain
immediate and lasting aural delight from your system.
It’s how, where and with whose help you select the
components that makes the difference. ..

At HARVEY's new AUDIOtorium, you will be met by some-
one from HARVEY’s unique staff of audio consultants —
all of them members of the Audio Engineering Society
—and briefed on the possible component choices for your
kind of listening room, musical preferences, hearing
characteristics and budget. Then you will be escorted to
one of HARVEY’s soundproofed, living-room sized demon-
stration studios and asked to listen to and compare the
components under consideration. HARVEY’s three huge
demonstration panels—designed for instant switching
from any one of many hundreds of components to any
other and for hooking up many thousands of combina-
tions — will enable you to ear-test as many complete
systems, part by part or assembled, as you wish. And
when you have made your choice, you will be given the

AUDIOtorium IO

opportunity to make your purchase on a time-payment
plan or to trade in used components against your new
equipment.

All of this in a spacious, streamlined, relaxing decor
reminiscent of the top department stores and specialty
shops . . . and that’s not all. In your own home, your
enjovment of vour new equipment will be increased by
the secure knowledge that HARVEY's integrity and know-
how follow every sale. Components sold at the
AUDIOtorium are pre-tested by HARVEY's experts—and
aleading manufacturer’s reputation stands behind each.
You buy the finest and most complete high-fidelity serv-
ice in the world . . . when you buy hi-fi at HARVEY’s new
AUDIOtorium.

HARVEY rabpiOo comPANY, INC.

1123 AVENUE OF THE AMERICAS (SIXTH AVENUE) AT 43RD STREET

NEW YORK 36, N. Y.

JUdson 2-1500
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Power Amplifiers

An analysis of power amplifiers—their function,
important characteristics, and how they work.

Nore: While Chap. 6 appeared in the
Mareh issue, this is actually Chap. 8 as
it will appear in the book of this series
to be published this coming September.
Some rearrangement of chapter numbers
will be made. Ep.

TRICTLY SPEAKING, the term “power
amplifier” refers to the output stage
of an amplifier. This stage receives

signals of relatively high voltage but
negligible power, and releases signals of
the same wave form but of sufficiently
high power to drive a loudspeaker. In its
less restricted meaning, however, the
term is used to represent the entire group
of stages (other than preamplifier and
control stages) which are housed on the
power-amplificr chassis. The chassis
usually includes a general-purpose volt-
age amplifier or amplifiers, a phase
splitter, and the output stage itself, plus
a “power supply” for all of these stages.

A detailed description of the function-
ing of different audio ecircuits is not
considered to be within the scope of this
work. Rather it is intended to provide
a general understanding of the function
and working of the stages listed above.

Voltage Amplifiers

A typical commercial power amplifier
(the term used in the free sense as de-
seribed above) is designed to produce its

* Acoustic Research, Inc., 25 Thorndike
St., Cambridge 41, Mass.

GENERAL AR
PURPOSE
VOLTAGE  PHASE  15u.
AMPLIFIER  SPLITTER
05w 5
03mw Imd 1

S L

J
VOLTAGE | POWER |
0 T GAIN =3 GAIN = 30,000

[ voLTaGE
GAIN = 1

Fig. 8—1. Block diagram of voltage and
power amplifiers, showing voltage and
power gain.
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rated power output at an input signal
of one-quarter to one-half volt. But the
output stage proper needs a much higher
signal voltage at its grids to be driven
to its rated output. Most pentodes, under
their usnal conditions of operation re-
quire signal voltages in the range be-
tween 15 and 25 volts for full power out-
put, and a triode such as the 6B4 re-
quires as much as 70 volts. The amplifier
must thus provide the facility for ampli-
fying the relatively weak input voltage,
a characteristic called voltage gain. With
an input signal of 14 volt, and the re-
quirement that a driving signal of 20
volts be applied to the output stage
grids, a voltage gain of 80 must be
available.

A limited amount of voltage gain ean
be secured from a step-up transformer,
but it is impractical to use transformers
for large amounts of voltage gain; this
gain must be provided by one or more
vacuum-tube stages in the amplifier. The
difference between voltage and power
gain should be clearly understood: the
amount of voltage gain in or preceding
the amplifier has no bearing on its power
capabilities. Once the input signal volt-
age has been inereased to the required
amount, further voltage amplification
will merely serve to overdrive the output
stage into the distortion region.

A bloek diagram illustrating the dif-
ference between voltage and power gain
appears in Fig. 8—1. The voltage ampli-
fying stages provide a total voltage gain
of 30, so that the input signal is in-
creased from 14 volt to 15 volts at the
output stage grids. The power at this
point, however, is only of the order of
a milliwatt, one-thousandth of a watt;
the power gain of the first stages has
been incidental.

The output stage of Fig. 8—1, on the
other hand. supplies real power gain,
and can drive the loudspeaker with 30
watts. The power gain available has
thus been thirty thousand, from .001
watt to 30 watts. Any voltage gain in
the output stage is incidental: if we
measure the output voltage at the plates
of the tubes we will find a moderate gain,
while if we measure the output voltage

WWW. aknefieaniadikahigstory.com

at the speaker itself we may, depending
on the impedance of the speaker, find
that there has actually been a voltage
loss.

Voltage amplifiers and power ampli-
fiers differ in quantity rather than
quality. Where the signal output must
have high voltage but does not need ap-
preciable power, a vacuum-tube circuit
such as that illustrated in Fig. 8—2 is
used. The input signal canses the elec-
trical charge on the grid to vary, in step,
which in turn varies the current flow
through the tube and through the load re-
sistor Rj;. This variation of current
through R; necessarily creates the same
pattern of variation in the voltage
“drop” across the resistor. Since the
greater the drop across the load resistor
the smaller the voltage appearing across
the total output (shown as VOLTAGE
our), the signal output of this stage of
amplification is reversed in phase, that
is, instantaneous voltage peaks are re-
produced as troughs, and vice versa.

Although power amplifiers do not
usually have resistive loads, it would not
be possible to tell, from Fig. 8—2,
whether the eireuit was that of a power
amplifier or of a voltage amplifier, with-
out knowing the tube used and the cir-
cuit component values. Tubes designed
for voltage amplification have limited
maximum current flow, and are used in

z 5
O 8 o
< [
> <
6 > Pt
> 2 k3
: >
z
g I b l
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Fig. 8—2. A general purpose voltage

amplifier. Varying current through the

load resistor R creates the output signal

voltage, which has been amplified and

reversed in phase relative to the input
signal.
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Fig. 8—3. Two types of vacuum-tube dis-
tortion. (A) Distortion due to saturation
(B) Distortion due to cut-off.

conjunection with eireuit values which
provide the desired voltage gain, under
the required conditions of handpass
(range of frequency response), distor-
tion, and absolute values of signal volt-
ages that must be handied.

The proper funetioning of a voltage
amplifying stage involves intellizent de-
sign and layout rather than expensive
parts. Cheap parts may indeed interfere
with optimum performance—eapacitors
may be leaky, resistors noisy or inae-
curate in value—but the cost difference
in going to high quality parts is normally
measured in cents rather than dollars.

Vacuum-tube Distortion

Although vacuum-tubes do a fine job
of amplifying without distortion they
ave not perfect, especially when high
powers are involved. Let us follow a
simple sine-wave signal through the
vaeuum-tube to see how it ean be changed
from the original during the process of
amplifieation.

When the signal on the grid ehanges
in the positive direction the ecurrent
through the tube and through the as-
sociated output eireuit is inereased. The
more positive the instantaneous value
of the input signal the greater the cur-
rent. Now there is obviously a limit to
the amount that the current can increase.
After the current has been driven to
tkis himit (saturation), no further in-
crease of positive input voltage will in-
crease the current flow. This condition
is illustrated in (A) of Fig. 8—3, in
which the input voltage covers too great
a range, in its positive peak, for the
current to follow accurately. Further,
the picture is not in simple black-or-
white, where the tube is either saturated
or not. Before complete saturation is
reached the changes in current flow be-
gin to lag the changes in voltage, so
that distortion of a less graphieally ob-
vious nature is introduced.

A similar condition exists on the nega-
tive peaks of the signal. The smallest
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amount that the current flow ean he re-
duced to is zero (cut-off), and if the in-
put signal eontinues to go more negative
after cut-off has heen reached, the value
of current flow in the tube is helpless to
{ollow. This is illustrated in (B) of Fig.
8—3. Here, again, distortion of a less
drastie nature begins to introduce itself
before the actual cut-off peint is reached.

In order to minimize the distortions
deseribed above, the operating point (an
index of the no-signal eurrent flowing)
is chosen carefully, so that maximum
current swing is allowed. The operating
point is determined by the value of a
fixed negative voltage applied to the
grid, called the bias voltage. The valve
of input signal is then limited to the
ron-distorted regions of operation.

The wave-form distortion that we
have heen deseribing can be analyzed
into spurious harmonie eomponents, at
frequencies which are integral multiples
of the original, and is thus called har-
monic distortion.

Push-pull Operation

Certain elements of the distortion
introduced by vacuum-tubes are reduced
or eliminated by using two tubes in a
cireuit eonfiguration referred to as push-
pull.

A close analogy to push-pull operation
can be constructed, using a situation in
which a person is engaged in the task
of sawing through a log. Let us consider
his back-and-forth motion analogous to
the up-and-down eurrent changes in the
vacuum-tube, and let us further consider
that the eondition of no distortion is
represented by a back-and-forth motion
in whieh the saw is pushed forward
from its neutral position (operating
point) exactly the sume distance as it is
pulled backward from this position.

It would be coneceivable that, for one
reason or another, the operator of the
saw cannot push as hard as he ean pull,
and that while he pulls the saw back a
foot the best he can do on the push, with
the same maximmnn effort, is half a foot.
We will use this eondition to represent

the fact that the tube current flow ean
follow the direction of the input voltage
on the inerease, but is unable to do so
in the negative direction due to cut-off
charaeteristies of the tube.

We now introduce a handle at the
other end of the saw, and a second
woodsman (subjeet to the same limita-
tions on the foree of his push relative to
that of his pull). who pushes when our
first operator pulls, and vice versa. What
will happen? Each motion of the saw is
subject to two unequal forces, a pull
from one direction and a lesser push
from the other, but the sum of these two
forees will be the same for each direetion
of motion. The saw must then move the
same distance coming and going. It is
being operated in push-pull.

In the case of our tubes, the total out-
put current during each haif of the
cyele is made up of two parts, one full
(corresponding to maximum ecurrent
flow in one tube) and one incomplete
(corresponding to operation of the other
tube past the cut-off region), as illus-
trated in Fig. S—4. An analysis of the
operation of a push-pull stage will show
that, with perfect balance between the
two halves, the part of the distortion
that is eliminated is that represented by
spurious even harmonies ounly. It is
possible to take advantage of this fact
hy choosing the operating point of the
tubes to produce very low harmonic
distortion, at the expense of allowing
higher even harmonie distortion, and
then to eancel out spurious even-order
harmonics by push-pull eireuitry.

The force of each of our sawyers was,
from the point of view of time, applied
out of phase one with the other. But
these forees were also applied to the
saw out of phase from the point of view
of direction. There were thus two phase
reversals, and the foreces combined to
create a final power equal to the sum
of the separate parts. Similarly, each
of the tubes in push-pull are driven out-
of-phase, and their individual outputs
are out-of-phase from the point of view

lg/\/\ :

CUTOFF
TUBE 2

Vol

Fig. 8—4. Combination of two distorted signals in push-pull operation to create un-
distorted output,
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Six years ago Jensen introduced the TRIAXIAL which combined into one
unitary assembly a special ‘““‘woofer’” and two horn-loaded compression-drive
“tweeters'’ to span the audio frequency range with an entirely new smooth-
ness and realism unmatched by any other loudspeaker for listening quality.

It is a fact that only Jensen makes a unitary true three-way loudspeaker with
three electrically and acoustically independent speaker systems. Today the
TRIAXIAL is still the unchallenged peer of “‘all-in-one’’ loudspeakers.

*TRIAXIAL is a registered trademark of Jensen Manufacturing Company

Jensen MANUFACTURING COMPANY

Division of The Muter Company,

6601 So.Laramie Ave.,Chicago 38,lll.
In Canada: Copper Wire Products Ltd., Licensee
WORLD'’S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY
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Fig. 8—5. How the out-of-phase halves of
a push-pull circuit are combined in-phase.

of time. The two output currents are
combined in such a way, however (as
shown in Fig. 8—5) that the direction
of flow in the output transformer consti-
tutes a second phase reversal, and the
final output power is equal to the sum
of the powers available from each tube.
Push-pull cireuitry is universal in
modern high-fidelity audio amplifiers. It
ean be used for both voltage and power
amplifier stages: it is common in the
former and universal i the latter.

The Phase-Splitter

Push-pull stages must be driven by
two signal voltages which are identical
except for phase—one must be in its
positive half of the cyecle at the same
time that the other is in its negative
half. There are various ways of splitting
the signal in this manner, and the stage
which does the job is called the phase-
splitter.

One type of phase-splitter, called a
split-load stage, is illustrated in Fig.
8—6. It will be seen that the currents
through the two load resistors are in
opposite directions relative to ground.
The output voltages across these resis-
tors, taken in each ecase relative to
ground, are thus out of phase with each
other, as required.

Negative Feedback

The application of negative feedback
in amplifier cirenitry, as an additional
method of reducing distortion, is so im-
portant that a separate chapter is de-
voted to the subject. (Note: this has
already appeared in an article in the
June, 1955 Aupio)

Source Impedance of the Amplifier

Amplifier output ferminals are la-
belled according to the speaker im-
pedance to which they ave to be con-
nected: 4 ohms, 8 ohms, 16 ohms, or ete.
A mis-mateh downwards (from an 8-ohm
tap, for example, to a 4-ohm speaker)
will usually not affect quality apprecia-
bly but will reduce the power capability
of the amplifier—how much depends on
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the amplifier itself. A mismateh up-
wards, however, from a lower-impedanece
tap to a higher-impedance speaker, can
usually be used with impunity. The fact
is that the amplifier is “mismatched” to
the speaker in an upward direction, in
any ease, over most of the frequeney
speetrum. We will see that the rated or
nominal impedance of the dynamie
speaker holds over only a small fre-
queney band, usually in the 150400 eps
region, and that the actual speaker im-
pedanee increases manyfold at the fre-
queney extremes.

The source tmpedance or internal re-
sistance of the output stage (which is
the source impedance of the amplifier)
is an entirely different thing, although it
is sometimes confused with the ratings
of the output taps. The terms are
synonymous, and refer to the resistance
that the speaker “sees”, looking back at
the amplifier, rather than to the load
that the amplifier is designed to see.

The source resistance is effectively in
series between the amplifier and the
speaker, as the internal resistance of any
generator is in series between it and
the load. If the value of this source re-
sistance is high, relative to the nominal
impedance of the speaker, it effectively
controls the relative voltage fed to the
speaker at different frequencies. When
the speaker impedance is high, as at the
extreme frequencies, a maxintum of
voltage will be fed to it. This tends to
create a combination of boominess and
shrillness. Such used to be the ease, as a
matter of fact, in the old pentode power
amplifier without negative feedback, and
this was the main reason for the gen-
erally acknowledged superiority of
triodes in the output stage prior to the
general use of feedback.

The source resistance has another
significance relative to amplifier per-
formance. If the speaker is set into
vibration, especially at some low fre-
quency near the natural resonance of its
mechanical system, it will tend to con-
tinue to vibrate after the signal has
stopped (an action referred to as hang-
over). Such a tendeney is common to
any mass-elasticity system that has re-
ceived a mechanieal stimulus.

The tendency to hangover in speakers
is controlled by damping, of which there
are three kinds; mechanieal. acoustical,
and magnetic or electrical. The last of
these is a funection of the source re-
sistance. When the speaker voice-coil
undergoes vibrations it aets as an elec-
trical generalor, and the vibrations are
braked electrically by the source re-
sistance. Klectrieal energy ecreated by
motion of the voice coil is dissipated in
the source resistance, which the speaker
generator sees as a load, and vibrations
unauthorized by the signal are brought
to an abrupt halt.

With speaker systems which are horn-
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loaded, or which are in resonant-type
enclosures sueh as the bass-reflex, it is
generally desirable to have the source
resistance as low as possible (although
once the source resistance is one-fourth
or less of the value of the load there is
not much further damping aection). With
speakers mounted in the wall or in
totally enclosed cabinets, however, the
value of optimum source resistance may
be higher, in some cases as high as the
impedance of the speaker. The proper
value depends on the speaker used, and
on where it is mounted in the room. Too
low a value may attenuate the bass, but
in any casg a very high source resistance,
corresponding to the old pentode-with-
out-feedback, is never desirable.

The source resistance of an amplifier,
relative to the speaker impedance, is
also expressed as a ratio called the damp-
ing factor. A high damping factor repre-
sents a low relative value of source re-
sistance : a damping factor of one repre-
sents a source resistance equal in value
to the rated impedance of the speaker
to which the amplifier is conneected.
Many modern amplifiers have variable
damping faetors for adjustment to dif-
ferent speakers and conditions, which
means that their souree resistances (or
the effective values thereof) are variable.

The Power Supply

The amplifier requires certain operat-
ing voltages—tube filament supply (nor-
mally a.c.), plate and secreen voltages
(d.c.), and in some eases fixed grid volt-
ages (d.c.). These are provided by the
power supply, which step the power com-
pany’s voltage up or down as the ecase
may require, and rectifies and filters the
input a.c. (converts it to a smooth d.c.).
This power supply sliould be hum-free,
rugged, and stable. The veltage should
not change when large current demands
are made by the signal, or distortion will
be inereased.

The requirements of a power amplifier

(Continued on page 85)
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Fig. 8—6. Split-load phase-splitter stage.
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kardon | INSTRUMENTS

READY NOW!

—rl/lg OU'Q](H‘RB AM-FM Tuner

An altogether new and brilliantly engineered wuner,
designed 1o mate the Prelude amplifier — tuned RF
stage on FM — Foster-Seeley Discriminator — Meets
FGC Radiation Specifications — Automatic Frequency
Control — AFC Defeat — 3 mv. FM sensitivity [or 20 db
quieting — Printed Circuits throughout — AM Ferrite
Loopstick Built-in Antenna — Brushed Copper Ls.
cutcheon — Matt Black Cage — Dimensions: 1214" wide
x 4”7 high x 9” deep.

Model T-10

(complete with cage) $7950

—”’lE ROﬂd,O AM-FM Tuner

The ultimate development ol the famous Harman-
Kardon sithouette in a fine new wuner, designed to mate
the Melodv amplifier — Tuned RF stage on FM —
LExclusive new FM Rumble Filter — Cathode Follower
Output — Ferrite Loopstick and 10 KC Whistle Filter
in AM — Meets FCC Radiation Specihications — Auto-
matic Frequency Control and ATFC Defeat — Printed
Circuits throughout — Only 334" high x 1314” wide x
834" deep.

Model T-120

(complete with cage) $9500

—”’19 QO&) Combined AM-FM Tuner — Amplifier

A beautiful and complete high fidelity system on one
chassis — and at a remarkably modest price. The Solo
combines the tuner characteristics of the new Overture,
T-10, with the preamplifier and power characteristics
ol the Prelude. PC-200.amplifier in a brushed copper
and black enclosure only 4 high x 1314” wide x 13"
deep.

Model TA-10
(complete with cage) $129.50

Al prices slightly higher in the West

Write Dep!. pC-4 for free Technical Data Sheets

kardon

INCORPORATED

S20 Main Street, Westbury, L. I., N. V.
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Equipment Report

The Ferrograph Tape Recorder—Rogers Developments Ltd.
“Cambridge” Amplifier—Fentone B&O Velocity Microphone

audio enthusiast is to own a good tape

reeorder. Unfortunately, a good tape
recorder is lLikely to cost as much-as many
a complete system, presuming that the
individual is, perforce, budget conscious or
is especially efficient in his purchasing de-
partment. The serious enthusiast is not
likely to settle for the common *¢consumer-
type’’ recorder that is offered at hargain
prices beeause he is too conscious of hum,
poor frequency response, flutter and/or

om: OF THE ULTIMATE AIMS of every
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! AMPEX 5563 STANDARD TAPE
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Fig. 1. Performance curves for the Ferro-
graph tape recorder. Tone controls were
at 10" for both of the lower curves.

wow, and many of the other ills that seem
to be indigenous to the low-priced tape
recorder. True, such machines fulfill the
sume need for many families that the inex-
pensive hox camera does, but the real undio
fan is in the Leica class, and demands mueh
more from a recorder.

Fortunately there are a few tupe record-
ers that approach the professional models in
everything but price, and when one of them
is introduced into a system, the user—
unless he has had considerable experience
with the true studio-type recorder—is more
than likely to be fairly well satisfied with
the performanee. The Ferrograph appears
to be in this elass. 1t is not strictly in the
top-bracket studio class, yet its perform-
ance is well ahove the average—we would
eall it a ““semi-professional’’ model, which
is not intended as ¢‘faint praise’’ at all but
serves to set it apart fromn the box-camera
class. In all departments, it performs sufti-
ciently well to warrant giving it a place
in even the best home syvstems.

Reference to Fig. 1 shows how the Ferro-
graph performs from the frequency-re-
sponse standpeint. The upper section shows
the output from an Ampex Standard Tape
#5563, which most closely fits the curves
employed in all recorded tapes we have
observed so far. With tone controls at the
maximum position—which is 10 on the dial
—the output is up approximately 2 db at
50 cps and up approximately 4 db, at 8000
eps, rolling off’ slightly at 10,000 cps. Minor
adjustment of the tone controls would per-
mit practieally flat reproduction from the
standard tape—and, eonsequently, from
recorded tapes.

The lower section of Fig. 1 shows the

response from a ‘‘flat’’ signal fed into the
input, recorded on the tape, and then played
back. For both speeds the tone controls
were at the ‘10 position. Thus it may
be seen that the output is down only 3 db
at 10,000 eps at a speed of 74 ips, and
down about the same at 5500 cps at a speed
of 3% ips. The frequency response curves
are essentially the same whether measured
at a high-impedance output (on the porta-
ble maehine) or at the 15-ohm speaker out-
put. There are two inputs—one intended
for microphoues, and requiring an input
of 3.8 mv for peak recording level, and the
other intended for outputs from a tuner or
similar souree and rejuiring a signal of
0.135 v. for peak level. The high-level in-
put can also be used as an output to feed
other wmplifiers in a system.

The Ferrograph, being British-made,
differs somewhat from conventional U. 8.
recorders. Tt is available in a portable case
in whieh is mounted a loudspeaker, or it
may be had in a form intended for instal-
lation in a howe systen on a permanent
basis. It is also available with various speed
combinations, but the one most likely to he
used here has speeds of 7% and 3% ips. It
is equipped with three motors—two of the
shaded-pole type for takeup and rewind,
and a synchronous hysteresis capstan motor
which provides a high degree of long-term
speed stability. A speed control knob is
mounted between the two reels, and a fuue-
tion control is just to the left of the head
assembly, which is covered for protection.
The machine is started by moving one
knob up to a stop, where it is held by a
magnet, being released by a push-button to
stop, or automatieally when the end of
the tape passes through the head assembly.
The front section of the head cover may be
removed, withount tools, to permit marking
the tape for editing. The portalle model
is flexible in use, and will aceommodate
inputs and outputs likely to be encount-
ered in any applieation. On the ‘‘perma-
nent’’ model, switching is controlled by a
panel-mounted switch.

Flutter, wow, and hun level are all satis-
factorily low, and the performance of the
Ferrograph is considered completely ade-
quate for high-quality musie system use.

Fig. 2 (left). The "‘permanent’” model of the Ferrograph is intended for installation in a home system, and provides all control
from the panel. Fig. 3 (right). In portable form, there is greater flexibility but less ease of handiing.
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The Ampex 612-f Stereaphonic Tape Phonograph and 620-f Amplifier-Speakers

the last word in lving room listening...

AMPEX STEREoPHONIIC SOUND

Once you've heard the Ampex 612
stereophonic tape phonograph system, you'll never be satisfied
with less. It's the latest and the finest in listening pleasure,
makes previous high fidelity seem old fashioned. The startling
realism and magnificent quality of the 612 system brings a
new panorama of sound into your living room —new heights
in listening enjoyment that only a superb tape machine can
achieve.

Not only does the 612 system capture all the depth and clarity
of stereophonic sound, but its small size is really unique. Even
the most critical audiophile is astonished that such big, clean

CORPORATION

934 Charter Street, Redwood City, California.

sound can come from such compact equipment. Complete with
tape phonograph and two amplifier-speakers, it covers only
four square feet of wall space for convenient placement in any
living room.

With true Ampex quality, the Model 612 plays full-track, half-
track or two track stereophonic tapes. Both the tape phono-
graph and the amplifier-speakers are available in handsome
hardwood cabinets with either blonde or brunette finish. See
and hear them today. Special stereophonic demonstrations
are being featured this month at your Ampex Dealer's. Ask
about the Ampex Time Pay Plan.

Dealers in principal cities (see your local Telephone Directory under “"Recording Equipment)

‘ Mﬂ [P)Ex Canadian Distribution by Ampex American, 70 Grenville, Toronto, Ontario.
J SIGNATURE OF PERFECTION IN SOUND
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Fig. 4. Performance curves for the Cam-
bridge amplifier.

Fig. 5. The Cambridge control unit, which
is compact enough for even the smallest
installation.

Fig. 6. The power amplifier of the Cam-
bridge combination.
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ROGERS DEVELOPMENTS LTD.
"CAMBRIDGE"” AMPLIFIER

The two units comprising the ‘‘Cam-
bridge’’ amplifier, a product of Rogers
Developments Ltd., London, England, pro-
vide a small amplifier system suitable for
most home applications where the power
requirements are not so severe as to warrant
an amplifier of 25, 30, or more, watts. And
while it may be argued that any home sys-
tem needs upwards of 20 watts, it must still
be remembered that the greatest majority
of hi-fi systenis are started with 10- or 15-
watt amplifiers—as the user adds more
speakers or becomes more conscious of the
desirability of considerably higher power,
he may go to higher powers, but for the
average small home, 15 watts can be con-
sidered satisfactory.

The Cambridge amplifier consists of two
separate units—the control unit and the
power amplifier, shown in Figs. 5 and 6
respectively. Figure 7 is the schematic of
the power amplifier, while Fig. 4 represents
the performance of the combination.

The control unit provides for three in-
puts—a microphone input which requires
a signal of 2.8 mv for a 1-watt output, a
radio input which requires a signal of ap-
proximately 32 mv for a 1-watt output, and
a pickup input which requires a signal of
approximately 3 mv for a 1-watt output.
In addition, there are two jacks on the
front panel which permit feeding a tape
recorder with a signal which is not affected
by the volume control, and another which
will accept the output from a tape recorder
(low-level, high-impedance). This makes it
posible to use the Cambridge with a porta-
ble tape recorder with a minimum of con-
nection difficulty.

Four phonograph positions are provided
—with conventional curves being offered.
All fall within +2 db of those specified by
the manufacturers, and are for HMV LP,
Decea LP, Ortho (RIAA), and 78. The in-
put selector switch also selects the phono
curve. The equalization is obtained by feed-
back around the first section of the dual
triode, with a ‘‘flat’’ feedback being ap-
plied for the radio and microphone posi-
tions. Plugging a tape recorder into the
TAPE REPLAY jack eliminates the first stage.

The tone controls are associated with the

second stage—the bass control being a
six-position switech while the treble control
is a potentiometer. In addition, there is a
filter control which is continuously variable
from a cutoff at 9000 cps down to a cutoff
at 5000 cps. A switch on the counterclock-
wise end of the control’s rotation cuts out
the filter altogether, leaving the response
essentially flat up to 20,000 ecps. The effect
of the filter is shown in the upper section
of Fig. 4, while the range of the tone con-
trols is shown in the center section. The
control unit employs only one tube—an
ECC-83, which is a high-mu twin triode.
The volume control follows the filter and
tone-control network, and the TAPE RECORD
Jjack is connected at the high side of the
volume control. The control unit is con-
nected to the power amplifier by a single
cable which includes the a.c. pair leading
to the power switch which is integral with
the volume control.

The control unit is quite small, being
only 1% in. deep behind the panel, which
is 814 x5 in. A feature unique to this
amplifier is its availability in four panel
colors—red, ivory, black, or bronze—and
with pointer knobs in red, ivory, black, or
gray or with round fluted knobs (as shown
in Fig. 5) in ivory, black, or brown. This
permits the user to select the colors most
suitable for use with his particular decor
and cabinet style.

In case the control unit were to be used
with any power amplifier other than the
10-watt unit in the Cambridge combina-
tion, the connection could be made through
a single octal socket mounted on the power
amplifier chassis, and a plate supply of 8
ma at 270 volts is required. The heater
drain is 0.4 a. at 6.3 v.

The Power Amplifier

The 15-watt main amplifier of the Cam-
bridge employs an ECC-83 as the voltage
amplifier and phase splitter, a pair of
EL-84’s in the push-pull output stage, and
an EZ-81 rectifier. It is a relatively small
unit, yet sufficiently large to permit neat
and careful workmanship and to accom-
modate an improved C-core Partridge out-
put transformer. A semi-fixed presence con-
trol (the 220-ohm resistor and the 0.5-uf
capacitor shown below the rectifier tube on

Fig. 7. Schematic of the power amplifier.
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VOLTAGE AMPLIFIER TYPES
EF 86 — High-goin pentode with exceptionelly low
hum, noise and microphonics.® Particularly suitable
for preampilifier ond input stages.

ECC 81 — Medium-goin dual triocde with low hum,
noise and microphonics. Replaces the 12AT7 with-
out circuit changes,

ECC 82 — Low-goin dua! triode with low hum, noise
and microphonics.” Replaces the 12AU7 without
circuit changes.

ECC 83 — High-gain dual triede with low hum,
noise and microphonics.” Replaces the 12AX7 with-
out circuit changes.

POWER AMPLIFIER TYPES
EL 84 — Unique AF power pentode combining high
gain and linearity with 9-pin minioture construc-
tion. Up to 20 watts in push-pull.

O6CA7 — Exceptianally linear high-power output
pentode with low-voltage drive requirements. Up to
100 watts in push-pull.

RECTIFIER TYPES

EZ 80 — Indirectly heated, full-wave rectifier with
6.3 v., 0.6 amp. heater, 90 ma. cutput capacity and
9-pin minicture construction.

EZ 81 — Indirectly heated, full-wave rectifier with
6.3 v., 1 amp. heater, 150 ma. cutput capacity and
9-pin miniature construction.

GZ 34 — Indirectly heated, full-wave rectifier with
5v., 1.9 amp. heater and 250 ma. cutput capocity.
Octal bose.

*Maximum levels specified and guaranteed.
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MPperex TUBES

are Making Music wn the
World’s Finest Amplaifrers

That’s right! After decades of leadership in communications and
industrial tubes, AMPEREX has ‘‘gone hi-fi"” with a complete line of
new tube types for high-quality audio applications. The new line
offers the unbeatable combination of ultra-advanced design by
Philips of the Netherlands plus AMPEREX engineering research for
American applications. Leading manufacturers of high-fidelity
equipment are now designing and building complete audio amplifier

systems with every tube an AMPEREX ‘preferred’ type!

Detailed data, circuits, application information, as well as
engineering assistance are available to manufacturers and pro-
fessional designers of electronic equipment from the AMPEREX

Semiconductor and Special-Purpose Tube Department. rl\

All AMPEREX Franchised Distributors Carry the New ‘Preferred’ Tube Types m
Amperex ELECTRONIC CORP. )

230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. S S |
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the schematie, Fig. 7), provides a hoost of
approximately 5 db maximwmn, ecommencing
at around 500 cps, for the frequency range
above 1000 cps. This improves intelligibility
with certain types of speaker systems, and
““brightens’’ up the response with practi-
eally any speaker. The output stage is of
the Ultra-Linear type and employs a trans-
former designed to a 25-watt rating. It has
a response of +1 db from 20 to 50,000 eps,
and the leakage inductanee is said to bhe
extremely low, thus permitting the appli
eation of a relatively high :mmount of feed-
haek.

The amplifier is mounted on a 6 x 11 in.
chagsis, and is 5% in. high. The presence
network is introduced into the eircuit hy
ingerting a shorting plug into a tip jaek
on the top of the chassis, thus indicating
that it is to be set up on a semi-permanent
basis, since it is not a panel eontrol.

The output cirenit is arranged so as to
aceommodate three ranges of loudspeaker
impedanee—from 12 to 16 ohms, from 6
to 8 ohms, and from 2 to 3 ohms. The
method of changing impedances permits the
optimum use of the interleaved secondary
of the output transformer, and at the same
time changes the feedback resistor and
phase-correcting shunt capacitor. This im-
pedance selection is accomplished by the
use of loudspeaker matehing plugs, as
shown on the schematie.

Study of the circuit will show that it is
fairly conventional in some respeets, al-
though the characteristies of the output
transformer are not apparent from the
schematic. However, with the inereasing
use of the EL-84, even in U. S.-built equip-
ment, the values emploved may be of some
interest to the serious experimenter. The
signal input to the power amplifier for au
output of 1 watt is approximately 0.19
volts, which indieates the sensitivity of
the cireuit used. Large eoupling capacitors
and adequate bypassing of input and power
stage cathodes result in an exceptionally
stable amplitier.

It will be noted that the power amplifier
provides for plugging in a tuner or other
device which ean draw as much as 40 ma
at 270 volts and 2 a. ut 6.3 volts. This is
hardly sufticient tilament current for an
FM tuner, for example, but would bLe sutli
cient for an average AM tuner. Most U. 8.
tuuers provide their own power supply,
however, although in England it is com-
mon to obtain the power for the tuner from
the ammplifier. Since the plate supply is
adequate, it would suffice to place a filament
transformer on the tuner chassis if more
than 2 a. were to he drawn by the tuner
cirenit.

On subjective listening tests, the Cam-
bridge gave a good aceount of itself. Its
controls give a satisfactory degree of range
for both buss and trehle, und the availabil-
ity of a filter is a desirable feature, al-
though perhaps less necessary with LT
records than it was with shellae 78’s. We
believe that if the Cambridge is to be a
regular item on the U. S. market it should
be equipped with standard U, 8. pin jacks
for the inputs so as to he readily inter-
changeable with other U. 8. equipment. On
the whole, it is a well built amplifier and
performs most satisfactorily.
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Fig. 8. The Fentone B&O-50 studio-type
velocity microphone.

FENTONE B&O STUDIO-TYPE
VELOCITY MICROPHONE

It is diftienlt to evuluate a mierophone
without entering into the realm of sub-
jective judgement, yet after all this is the
erucial test of any equipment that is to be
used for reproduction of sound rather than
for making meusurements. Velocity micro-
phones have certain advantages that are
not duplicated by any other type, although
the unidirectional models ean approach the
velocity in many applications and in some
situations they may be even more effective.
For interview purposes, for example, the
velocity microphone is desirable because it
offers maximum sensitivity on two opposite
sides, with relative freedom from interfer-
ing sounds coming at right angles,

The B&O-50 follows the modern trend
for small mircrophones, being only 1 3/16
in. in diameter and 731 in. long. The ex-
ternal projections on the chrome ease indi-
eate the directivity of the microphone, and
the ribbon itself is screened by two luyers
of nylon screening, suitably separated for
maxitnum protection. When mounted on a
stand, the microphone can bhe tilted by
means of a hall swivel.

WWW ammercearadioRistery com

An jutegral transformer provides an out-
put impedance of 50 ohms, and a built-in
switeh permits adjustment of response so
as to allow the use of the microphone in a
close-talking position—the response heing
18 db down at 50 eps. In the normal posi-
tion—indieatel by an M on the switeh
(T indieates close talking and there is also
an off position)—the response is within
+25 db over the range from 30 to 15,000
eps. The polar pattern indieates that re-
sponse at 1000 eps is down 10 db at an
angle of approximately 50 degrees either
side of the front or back faces. Sensitivity
is ruted at 53 db below 1 volt per microbar,
which means that normal speech would give
au output of the vieinity 2 mv at a distance
of 24 inches.

The microphone is extremely attractively
in appearance, is small enough to be useful
in a TV studio for audience participation,
for example, and is particularly eonvenient
for person to person interviews. Because of
the close-talking provision, the B&O-50
does not have the boominess that is as-
sociated with certain types of velocity
merophones, but produces erisp, clear
speeel. It would appear that this is a snit-
able microphone for the tape recording
enthusiast, for instance, when he wants
something better than the usual inexpeusive
model furnished with the average recorder.
The low impedance would necessitate an
input transformer, however, but even this
might be well worth while because of the
improvement in quality.

The Fenton Company has recently an-
nounced an acoustic separator for RO
microphones which permits using two of
them for stereophonie recording. This sepa
rator consists of a rectangular sheet of
damping muterial about 8x12 inches in
size and about 1 inch thiek. It is mounted
in metal ehannels wirh one end about one
and a half inehes forward of the axis of
the two microphones and extends between
them and baek for some distance. The mi
crophones are mounted on a bracket with
their two faces turned outward some 30 to
40 deg. from the plane of the separator.
Thus the back portion of the fignre-eight
sensitivity pattern is effectively blocked by
the separator, and the whole deviee serves,
approximately, as the equivalent of a listen-
er’s liead. The microphones are abont 8%
inches apart.

While there are two schools of thought
as to the placement of microphones so as to
make realistic recordings, it must be ad-
mitted that the placement for binaural
recording—that intended for listening by
two headphones, one on each channel—
praetically demands that the microphones
be loeated in positions relative to the two
ears of the normal human listener. It is
possible that suitable quality and the
proper effect can be ohtained for sterco-
phonie recording—that intended for listen-
ing by means of two loudspeakers. both of
which are heard by hoth ears of the listener

but that is likely to depend on the acous-
tics of the studio as well as on many other
conditions.

In any ease, for those who are interested
in muking experimental reeordings on
two-channel basis—whether binaural or
stereophonic—the availability of the acous-
tic separator and the ease and eonvenience
with whieh it may be used with the B&O
microphones may come as a possible solu-
tion of the placement problem.
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DEPENDABLE AS THE STARS

SIDE VIEW OF
TURNTABLE
SHOWING MOTOR

costing much more ...

Check these important advantages:

* Wow and Flutter under .2 RMS % Rumble better than 40 db. below average level
* Silent, fully shielded 4-pole motor : g““'t'is“ ill;?:ig?ll'ed stroboscope
H Xac aDtl1
* Center Drive—No Belts—No Pulleys % Precisi(ﬁ maching 12" Aluminum Turntable
% 4 speeds from 1634 to 83 rpm — continuously with non-slip cork pad
variable for perfect pitch % Built-in hub for 45 rpm records
% Mounted on Lord vibration mounts % Satin finished Aluminum mounting plate

THE STARLIGHT TONE ARM features: Wrist action head takes all standard cartridges %
Ball bearing swivel % Adjustable counter-balanced stylus pressure % Die casr aluminum con-
struction % 12” long.

DEALERSHIPS AVAILABLE

Now you can enjoy real high fidelity record player performance at a
price anyone can afford. The Newest and Brightest “Star” in the high
fidelity firmament is—The Metzner STARLIGHT Turntable . . .
Designed and constructed to combine all the fine features of turntables

STARLIGHT TURNTABLE

195

(Mounting plate
dimensions 12”7 x 1334”)

COMPLETE UNIT
Tumiable, Tone Arm and
Unfinished Birch Base

$79.50

{Dimensions 16” x 1744”
x 6%4” overall)

ENGINEERING CORPORATION
1041 North Sycamore Avenue . Hollywood 38, California

AUDIO e APRIL, 1956

WW\W. atmeidsarnadiohistery.com

:..C Vi

59


www.americanradiohistory.com

AUDID sz

Edward ZLatnail Canby

The Home-Grown Tape Program

Editing for the Home Experimenter |

whieh you will find in the September

1953, January 1956 issues of AUDIO,
have traced the informal history of my in-
formal radio program produced more or
less regularly on tape right in my home.
In January I got as far as deseribing some
of the psyehological aspects of tape editing
in such a progranmi, some of the tricks that
cin he used both for good effect and to
minimize the inevitable disadvantages of
home-style recording. This month I’m steer-
ing away from my own show, as an aside,
to bring vou some accumulated observa-
tions on how anybody cau best go about the
Job of tape editing in the home,

By anybody, I mean anybody, amateur
or professional, who is gadget-minded, or
artistie-minded enough to want not only to
nroduce tapes of his own but to fix them
up, atterwards, for optimum effect. My
thesis is that Youn Too can he a Tape Edi
tor, right in your living room. In other
words. I’'m suggesting that there are many
things that ean be done on a less-than-pro-
fessional basis whieh ean well rival the sort
of expert fixing-up that is produced by the
ligh-powered editing of the protessionals
—probably a lot more can he done than
vou have any idea. And your basic equip-
ment. aside from tape and tape recorder,
need be no more than the simplest splicer
and a roll of white editing tape.

Professionals who read this please be
tolerant—it’s old stuff to you. Amateurs,
or professionals in audio who are techni
eallv amateurs in this particular area, be
encouraged, and if T seem to say the ob-
vious, just remember that for some other
reader it ain’t obvious at all. Depends on
how far vou’ve got in your own experi-
menting.

Pm-:csm.\'c INSTALLMENTS of this series,

Scissors—Ugh

In this installiment I’1l eonfine myself
mainly to non-audible aspeets of home tape
editing, and I don’t intend to be compre-
heusive and super-organized about it, either.
This isn’t an instruetion manual—yet.
Let’s begin with a picture, that familiar
drawing found on innumerable Dboxes of
home tape which shows a large pair of
sissors slicing diagonally through two very
loose enils of tape that have obviously heen
unwound from their respective reels. This
picture never fails to give me the plain
willies.

Sure, you can ‘‘edit’’ tape that way, if
you have to. Just dismantle the entire
machine, remove both reels, unwind the
tape, put the whole business in the middle
of a large table, get out your secissors,
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superimpose a foot or two of the free euds
—make it two feet—and slice neatly de-
cisively ncross. Then take your roll of
patehing tape in hand, strip off six or
seven inches of the white stuff; take the
two tape ends and lay them down on the
table next to a full-size yard-stick, to be
certain that your forthcoming joint will be
straight. In fact, you’d bhetter get out a
bateh of paper weights or maybe a dozen
empty milkbottles, to hold the tape down
flat and taut in a straight line. When all
is rigidly under control, the tape straight
along the yardstick, the two butt-ends
nicely lined up next to each other (this
should take you a good half hour to ac-
complish), take your piece of patching tape
in hand, take a deep Lreath, hold it for
five seconds, then lunge towards the splic-
ing-point, hitting both tapes simultaneously
and in a perfectly tlat plane.

If your aim is right, vou’ll now have
a straight joint that doesn’t overlap, nor
is it separated by a ‘‘crack’’ hetween the
tapes, and you may in duc eourse of time
proceed to the final step. But the chances
are that your lunge misged fire, or the tape
slipped or eurled up. If your new joint
turns a corner or has a crease down the
middle—throw the whote thing out, cut off
a foot of tape from each end and start
all ever again. (Be sure there’s enough
tape on each reel for four or five tries of
this sort.)

When you get your splicing tape on, pick
up the new joint in one hand, tape and all,
and hold before a 500-watt lamp for proper
illumination; trim earefully and slowly
along each edge of the tape, leaving no
white margin of patching tape but, on the
other hand, avoiding any cuts into the tape
itself. This requires a stendy nerve and a
practiced scissor-technique and you’ll prob-
ably spoil your splice, in whieh case start
all over again, . . .

# » 4 =

In other words, go out and buy a tape
splicer! It’s just silly to edit tape without
the aid of one of these gadgets. You’ll
seldom get a good splice without one, and
you’ll save vast quantities of time with
even the simplest splicer as compared with
the deadly scissors technique.

My own preference, along with most
professional editors, is for the simple splie-
ing block, on whieh you ean align the two
tape-ends, eut yvour diagonal and even
splice the splicing tape to fit. But there are
many faneier gadgets if you feel like try-
ing them. I’ll stick with the EdiTall, a
plain bloek with groove into which the tape
fits without elamps thanks to a curved
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bottom and shaped edges. You push it in,
snap it out. The less expensive hlocks with
clamps to hold the tape down arve slightly
clumsier to use but reasonably efiective.

The first prineiple of tape editing, as 1
see it, is to avoid dismantling your entire
set-up for each splice, as with OPERATION
Scissoks, just deseribed. That is, don't
tuke any more tape off the maechine than
you ean possibly manage. Leave the reels
in place. Do the work right on the machine,
1t’s surprising how seldom this occurs to
those who do ouly occasional tupe patching.

[’ve watched many a professional oper-
ator unroll tape from reels removed from
tho tape maehine, risking all sorts of dre:d-
ful aceidents, preventing any sort of audi-
ble eheeking and, worst of all, losing time
courting eonfusion. We once lost a couple
of feet of tape, in this fashion, that put a
professional reeording buek a couple of
vears—it was a performanee-made tape
and we had no satisfaetory replacement on
hand for that secoud or so of missing
musie,

The procedure for non-dismantle tape
editing, right on the wachine, varies from
michine to machine but the prineiple is the
same in all cases. You pull out a loop of
tape, after you have marked the spots
where it is to be eut and excision made.
The tape splicer is mounted, or simply
placed, on any convenient tlat part of the
recorder and you pull your loop out just
enough to reiach to it—without removing
reels. On the big professional Ampex your
loop is simple enough; just lift the tape
out of the channel that goes past the re-
cording and playback heads. So, too, with
other recorders where this is easily ae-
complished, and that includes many newer
liome-type tape reecorders. You ean place
your splicer direetly alove the tape slot,
for easy access.

But a useful triek, which T learned with
my Maguecorder, i3 to pick up the tape,
not at the heads but off to the left, between
the supply reel of tape and the first roller,
leaving the section directly over the heads
untouched. This is particularly useful in
the cuse of those Magnecorders which have
the **1id’’ type of shielding over the head,
whieh mnst be lifted up on its little hinge
hetore tape can be removed. But it un-
doubtedly will work well with other re-
corders. Why to the left? Because if you
make vour splice to the left of the playing
head, it will be in position to play direetly,
without rewinding, when you reel it back.
Saves a tiny fraction of a second on each
splice. Always do the reeling up of the
loop with the left reel, the supply reel,
after finishing your splice. That puts your
pateh in position for listening—and of
course you should listen to every splice you
inake before going on to another, no matter
how good you think you are,

You’ll find that with experiment and
practice this non-dismantle system for
splicing ean become very efticient on just
ahout any recorder, from the eheapest home
model on up. The thing to do is to study
your motions, find out how to reel off just
as little tape as you possibly can when you
lift it out to put on the splicing bloek.
You’ll get so that not more than a few
inehes are involved. Then things move fast.

Marking the spot on your tape is a
major problem, because the only proper
way is to do it directly at the playing head,
with a soft ehina-marking peneil. (Yellow
is a professional favorite; I find that jet
black shows up even better in most lights.)
Unfortunately, it is not always possible to
get at the playing heads with your peneil,
especially in those recorders that have a
slot into whieh the tape is dropped. The
difficulty is present in all price ranges;
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In the f?a'lot_] tradition . . .
Quality at All Costs

THE PILOT AA-905 AMPLIFIER . . . 36950

with built-in phono preamp and dual tone controls
illustrated with metal enclosure  $4.93 additional

lt has been said of the Pilot AA-903
that it is the finest in its price class— and
better than many amplifiers selling for con-
siderably more.

In the AA-903, Pilot has achieved that
rare combination of top quality and modest
price . . . demonstrating what can be done
when good design and engineering are coupled
with good parts and good construction. And
here are the results:

Rated at 10 watts, it provides more
audio power than is generally needed in home
systems — with reserve power to spare. Fre-
quency response extends from 15 to 40,000
cycles = 1db. Total harmonic distortion is less
than 1/10th of 1% at 1 watt and less than 1%
at its full output of 10 watts.

Apart from performance, few ampli-
fiers can match the versatility of the AA-903.
Three input channels are provided for tuner,
phono and tape recorder or TV. When the
selector knob is in ‘phono’ pesition, an equal-
ization control permits you to select any one
of five equalization settings to match record
characteristics. Two additional controls enable
you to boost or cut bass and treble reproduc-
tion -— independently — as much as 18db.

Such specifications and features are
almost unheard of in an amplifier priced at
$69.50 — but that’s how things are done at
Pilot — where quality is the first essential in
the planning of a product . . . regardless of
its price. Prices slightly higher west of the
Rockies.

You can see and hear the Pilot AA-903 at your favorite sound
dealer or write for complete details to Dept QD-1

the | Pidot" |
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witness the Ampex (00, where in order to
mark tape at the playing head itself vou
must (and can) remove the outer and inner
metal shiclds that cover the three heads.
One way to get around this problem,
though it will likely reduce your aceuracy
somewhat, is to mark the position of the
playing head’s center on the outside cover
or shield. Once you have determined this,
you ean audibly spot the place where «
splice is to be made by moving the tape
hack and forth, then lift it straight up and
out of the slot and cut it at the point
where the playing head should be. But as
I say, this is likely to be inaceurate if
you’re not careful—and be wvery sure
you’ve marked the playing lead and not
one of the others (record or erase, on a
three head machine; just erase on two-
head models) which are some distance
away.

Whatever marking system vou find is
hest for you, stick strictly to the non-
dismantle technique. Don’t take the reels
off the machine for splicing. Don’t unreel
great lengths of tape. Keep the splicer
block as close to the actnal playing heads
48 you ean manage.

Perhaps I should point out, for those
who are likely to make the biggest honer
of all in tape editing, that one does not
edit dual-track tape! You ean, of course,
edit tape on a dual-track machine provided
you use only one of the two tracks in vour
recording. And (while I’m at it), a dual-
track recorder will play a single.
track professional tape fairly well, though,
sinee the head is running along the edge
of the centrally-placed single track, there
may he some uneven fading or change of
quality. Usually not bad. But a single-truek
machine plays a (single) recording made
on a dual-traek machine perfectly, sinee
the single-track head works all the way
across the tape and will piek up anything
on it, wherever it is recorded.

Note also that a few recorders are dual-
traek reversible, that is, the tape motion is
reversed when the second track is recorded
and the recls need not be interchanged. In
my remarks, above, simply delete the word
‘“left’” and do your editing on the supply
reel side, whichever direction that happens
to be. DelJur, Webeor, and Twin-Trax
(ACA) recorders operate in this way,
among others. Note further that there are
two recording heads in these models and
you must be sure you’re working at the
right one when it comes to marking vour
tape for splicing.

The Tape You Remove .

So much for the preliminary mechanies
of editing in the home, applying to any
recorder from the cheapest to the fanciest
professional model. Before 1 get to the
actual sound, let me eonsider more of the
mechanical aspect—for this is a vital part
of the whole operation. Without the proper
mechanies your ear will not help you a bit.

1 suppose you may lump numerous kinds
of splicing together in this mechanieal
sense under the gemneral title of editing.
Repairing accidental breakage, joining odd
pieces of tape purely mechanieally, these
things are not really editing in the higher
sense. since sound isn’t important. Much
more interesting is true editing, whereby
you splice not so muel tape as sound itself,
whereby vou remove souns, add sounds,
play tricks with sounds, all via the purely
mechanieal operation known as tape splic-
ing.

The odd thing is—and this strikes me
every time I do it—that the entire subtle
art of tape editing, which can involve some
marvelously ingenious tricks with musie
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and with speech, which covers an enor-
mously wide range of intellectual activity,
from, shall T say, Bach to Boogie, soap
opera to Shakespe:re, boils down physically
to one, single, mechanical operation. Mark,
cut and splice, mark, cut and splice, go
through exactly the same motions again
and again, and the entire vast range of
artistie and intellectual interest, from one
splice to the next and the next, is in the
vastly different audible problems being
solved in the splicing. Mechanically it’s
the same, routine finger process, and not a
very exciting one at that. Without sound,
splicing is no more than a minor menial
task, dull and repetitive. But the ideas,
the intellectual qualities of the operation,
fascinating and endlessly varied, are in the
ear and the mind, and there’s no limit to
their interest, professionally or im the
home.

How do you make a splice? There are
always two points at issue—that is, places
on the tape upon whieh you’ll operate.
You make two marks, you slice the tape
first at one (with the loop technique as of
above) and then the other, preferably cut-
ting the ‘‘earliest’” first, then running the
tape through the player in the normal
direction (either by power at playing speed
or by hand until you reach the second mark,
whieh you then cut, too. Whereupon you
bring the severed ends together, lay (he
excerpled piece aside carefully—never junk
it until the work is done on the splice—and
apply your patehing tape to finish the job.
(More of this in a moment.)

If you slice the ‘‘early’’ mark first, the
spot whieh comes first in the playing of
the tape, you can often allow the following
tape, (to be exeised) simply to play freely,
right out of the machine and into your lap
or on the floor, until you get to the second
mark. (But don’t step on it.) You must,
of course, hold onto the take-up reel dur-
ing this operation so it won’t spin forward
wildly. A good idea; for you ean in this
way actually hear the tape which you are
going to remove and so be doubly sure
that you are doing what vou want to do.
This playing-onto-the-floor is more or less
standard procedure professionally when
long pieces of tape are to be removed.

If your splice isn’t right, you can re-
insert the removed tape as needed, and
begin over again without prejudice, as the
legal phrase goes. You won’t begin to
throw away the removed tape immediately
until you are a very old hand and extremely
sure of perfect results every time; anybody
with any sense always puts aside the re-
moved seetion until the all-clear is sounded,
the pateh is played and it is OK.

And remember that all tape looks alike.
If you once lose a fragment among other
similar seraps, you’re not likely to find it
again—and if you do, you’ll probably
pateh it in upsidedown and backwards. It
looks just the same that way, but it sounds
funny.

When you Legin faney tape juggling and
tind yourself with three or four pieces of
tape from various rolls, waiting to be used
or tried out, it’s a very good idea to attach
labels to them. Have a roll of sticky eloth
tape handy, tear off a picce, write on it,
and attach to the end of the tape—the
beginning end. (Or if the other end, be
stire you are clear as to which end is whiel,
or vou’ll have your sound patehed in back-
wards before you know it.)

It is often a good idea, in such situations,
to stick the tape fragments onto a nearby
wall so they dangle down like clothes on a
clothesline. Then you can pick off the one
you want at your eonvenience. Don’t rely
on memory as to which slice of tape is
whieh, unless yon are extremely sure. And
look out for stray bhreezes. The breeze
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caused by your own arm uoving about
may easily blow two or three precious bits
of tape up in the air, on the floor, or up
sidedown, reducing your delicate operation
to chaos in an instant. You ean't plav a
tape fragment without splicing it onto the
louger tape on the supply roll, unless it is
long enongli to pull over the heads. And
even then, it may werely produce unrecog:
nizeable grunts and squeaks, unless you cun
manage to get it to run through the eap-
stan drive for long enough to recognize
the contents. But avoid this sort of trouble
Ly keeping track of your fragments, even
if it is a nuisance. Do all your audible
work before vou slice, if you possibly ecan.

By the time you’ve done quite a bit of
splicing vour work-space will begin to look
really professional—ie. the floor, tahle,
waste basket, window sills and every other
open spot will be covered with snippings
and tangles and whorls and slivers of red
tape, a terrible mess and only a vacuum
eleaner will pick up the little pieces, thongh
it will choke itself on the long ones which,
moreover, have an annoying way of wrap-
ping themselves around and in and out of
telephone wires, power cords, and the like.
The more you yank, the more hopeless the
snarl.

I suppose something of the sort is in-
evitahle, and T watched a cleaning lady at
Columbia Records, with amusement, doing
a quickie brush-ofl of the editing room last
week i the time-honored way; she didn’t
brush the tape bits under the rug—there
wasn’t any rug. But she deftly swished it
all behind several amplifier racks, where
not even a vacuum cleaner eould get at it,
and her dustpan had only a token handful
in it, just for the record, so to speak.

In another ten years Columbia will he
knee-deep in the stuff, if I know anything,
and so will you. Wives beware.

Which leads me to a final thought on
tape fragments: don’t try to save them,
and so eecnomize on tape costs.

Economizing

Yes, tape costs money, even with price
reductions. When I started out, I saved all
the pieces I could, and spent much time
patching them together for re-use. But then
I discovered that a good proportion of tape
splices cause a noticeable thump or tlutter
when a new recording is made over them.
Not all, and the effect varies uceording to
the machine, but you may count on an
annoying or even a disastrous bad spot
every so often even with the best profes-
sional machines. So—don’t record over
splices, except for experiment or in work
where perfection is unimportant.

My first glimpse at a professional tape
recording session had me horrified at the
enormous quanitites of tape that ure
‘“wasted’’. The big machines, running at
15 inches (or even 30), roll on and on and
are seldom reeled back; mistakes, aimless
conversations, long interludes, all go mier-
rilv onto the tape and are eventually
thrown out, by the mile, into the waste
basket. But on reflection I realize, and you
will too, that in sueh operations on a com-
mereial geale tape is decidedly expendable.
Better a mile of lost tape than a few inches
of lost music or speech, paid for at fabu-
lous overhead expense,

The reeord and radio people know that
their best policy is to tuke down every-
thing, useable and unuseable, during every
recording, and they are very willing to
waste tape in vast quantities, if the tape
that is left after editing is what they want.
And, remember, bulk for professionals is

(Continued on page 68)
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OUR DIRECT IMPORTATIONS
YOU SAVE IMPORTERS PROFIT!

ionol TRANSCRIPTION TURNTABLE

THE FINEST TRANSCRIPTION TURNTABLE FOR BOTH
THE PROFESSIONAL USER AND THE AUDIOPHILE

® 12”7 CAST ALUMINUM RIM DRIVEN TURNTABLE & HEAVY DUTY 4-POLE
CONSTANT SPEED MOTOR @ VARIABLE SPEED CONTROL, PERMITS CONTINU-
OUSLY VARIABLE ADJUSTMENT OF EACH SPEED WITHIN *79, ® SPEED SE-
LECTOR SAFETY SWITCH @ FREELY FLOATING MOTOR MOUNT @ RC FILTER
NETWORK
New 3-speed instrument to delight the connoisseur. The 3 Ib. 127 non-magnetic die-cast lathe
turned aluminum turntable is precision engineered to provide dynomic balance and *'wow-free'’
Pt ion having an extra-heavy Yim for smooth effective Aywheel action. The furatable, mounted
within o special deep fanged well, is rim.driven and octuated by perfectly true pulleys ond o
cubber wheel which are ball-bearing mounted. Ball-bearing balonce like-wise assures nocieless
cumble-free rotaticn of the precision ground moin spindle.
The extra-sized lubricant housing in which it is seated insures proper lubrication of the spindle
ot all times. A heavy rubber record cushion eliminates record slippoge ond makes for greater
record protection.
A very high torque, heavy-duty, constant speed 4-pole shaded-pole motor rotates the turntable
at 33-1/3, 45 or 78 rpm. A balonced armature insures minimum wow ond flutfer content and
occurote speed regulation. A variable speed control permits instant adjustment of the individuol
speeds within +7%., through an exclusive adjustoble J-point broke action. A speed
selector safety swilch protects idlers and other mechonism by moking it obligatory to pass
through an OFF position when switching from one speed to another. The motar is freely
suspended and isolated by means of three unique shock mouatings which eliminate vibration
transferral. An R-C network does oway with unwanted shut-off noise when the uait is turned off.

COMBINATION DEAL

oo Tone amm - 59.50

052A DIAMOND and SAP-

For 100-130V 60 cycle AC, with eoch uait olso equipped with a 50 cycle pulley. Wow is less

than 0.2%, flutter less than 0.059%, and there is practically ac rumble. Size 13';” deep, 147

wide, and requires clearonces of 2% ” above motorbocrd (excluding pick-up arm) aad 3%”
i bl

below motorboard. Supplied with r ble J-speed strob disc ond re 45 rpm
adopter. Hondsome hammertone gray finish. Shpg. wt. 20 Ibs.
PK-100 Net 49.50

The above with G.E. RPX-
72.50

PHIRE Cortridge . . - - -
LATEST MODEL

The above with FAIRCHILD
DIAMOND L.P. Cartridge

VISCOUS-DAMPED TRANSCRIPTION

TONE ARM

PROFESSIONAL QUALITY TRANSCRIPTION PICKUP ARM
FOR THE MOST EXACTING HIGH FIDELITY INSTALLATIONS

87.50

© PERFECT RECORD TRACKING © AUTOMATIC FLUID CONTROL
OF TONE ARM MOVEMENT ® ACCEPTS RECORDS UP TO 16 INCH DIAMETER  ® INSTANT PLUG-
IN SOLDERLESS CARTRIDGE CHANGE ® ACCOMMODATES VIRTUALLY ALL STANDARD AMERICAN
CARTRIDGES © PREVENTS TONE ARM DAMAGE TO RECORDS

® JEWEL BEARING SUPPORT

This new Viscous.Domped tone arm represents the uitimote in advance transcription orm design and engi-

neering, utilizing the principle of ''viscaus.damping’’ or fluid control to regulate both the horizontal and ARM WITH G.E.

vertical movement of the tone arm. Perfect campliance is achieved ot all three speeds for both old and new RPX-052A
records at lowest stylus pressure, ¢ Iy eliminating tone arm e. The balance provided by this DIAMOND AND
suspension principle virtually eliminates groove jumping and skipping. SAPPHIRE
The slid cartridge holder ollows instontaneous mounting of oll standard types, including the turnover CARTRIDGE

G.E. cartridge, with correct stylus p t ically obtained. Spring clips maintain positive electrical
confact without necessity of soldering. The amount of damping ond pressure is controlled by o manuol
viscosity odjustment mounted on top of the arm. A finger rest positions the tone orm. Records are protected
agoinst domage even when the tone orm is occidentally dropped.

The arm is 12 inches long with its height fully adjustoble by means of a telescoping shaft. Self-leveling
screw odjustments are built into the fone orm base. A pick-up rest whose height is adiustoble, accompanies
the tane orm.

34.50

WITH FAIRCHILD
DIAMOND LP

CARTRIDGE
This tone arm is o professional quolity componion to the PK100, with matching finish. Shpg. wt. 2' lbs.

PK-90 Net 19.50 49.50
12" HIGH FIDELITY COAXIAL SPEAKER

o HANDLES 20 WATYS OF POWER ¢ COM-
® SPECIAL SHEEP-

® FREQUENCY RANGE 30-15000 CPS
PLETE WITH LEVEL CONTROL ¢ POWERFUL TSK-5 MAGNETS
SKIN-EDGED CONE

This Lafoyette exclusive import is a highly efficient 12” coaxial specker and represents an exceptional high
fidelity value. The low freauency woofer has o 12" special chemically processed fibre composition cone with
logarithmically placed pleats. The low resonant cone achieves a floating edge by means of o free edge af
sheepskin which suppresses unwoanted circutar and radial nodal vibrations and insures cleor beautiful tone
quality. A 2V3” tweeter is coaxially mounted within its awn metal cose and protective grille with front
mounted diffuser. The constructian is such that there is no back radiotion whatsoever. A crossover netwark to
provide proper separation of high and low frequencies, ond having a crossover point of 3000 ¢ps, is also
built-in. Highly efficient TSK:5 magnets permit a compact system, delivering full-badied brilliant tane.
A high frequency level control provides variation of up to 6 db cut. Power handling copacity is 20 wotts
continvous and 35 watts peak. Voice coil impedonce 8 chms, resonant frequency 40 cps. Connections ore
made to screw cap terminals. Rugged ofl-metal frome. If mode in this country this speaker would sell for

ot least $49.50. Shpg. wi. 11 Ibs.
Net 29.50

SK-58
110 Federal St.

100 6th Ave. 542 E. Fordham Rd.
24 Central Ave.

139 West 2nd St.

Boston, Mass.
Bronx, N. Y.
Newark, N. J.
Plainfield, N. J.

NEW YORK 13, N.Y

Include sufficient
money for Postode. We Refund voused emovnts

! Cheet or Money Ord
write for FREE Bargain Pocked Catalog! emit by Chech or Money Order
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Volume 2

EDWARD TATNALL CANBY*

The Fabulous Eighteenth Century

1. WESTMINSTER: CORELLI TO
CLEMENTI.

Organ Works cf Bach, Vol. 1: Orgelbuch-
lein (Little Organ Book). Carl Weinrich,
organ of the Varfrukyraka, at Skanninge,
Sweden.

Westminster WN 2203 (2)

Here's the start of a new complete series. vhe
entire organ works of Bach. which will eon
plement the similar series released Ly Decen
from Deutsche Grammophon with the German
organist Helmut Wachin, (Comment in lamer
issues.)

Weinrieh is a first rate authority, his play
ing nhrilliant, brightly registered, modern, a
bit on the cool side with striet and fai o
rapid tempi. He represents very well the con
tinuing reaction against the old heavyweight
and soutful kind of Bach playing. The many
short chorale settings are here played in a
businesslike but colorful way, setting forth
their inner elaborations with clarity.

In the sumptuous accompanying  booklet
Westminster deseribes impressively the ditticul-
ties of “hi-fi” recording of the many sound-
sources spread out in such an organ as this
across the width of a chureh. In faet, the
company hung dozens of mikes, in order to
find & combination for each of the hundreds
of works. as registered on various sets of
pipes by Mr. Weinrieh. (Not all mikes were
used at once!) The vesult is i hi-fi sound re
markably consistent with that in other recent
Westminster recordings. clear. hriliant. close
up, the inner details siauding out siartlingly
like 1he white trees and clouds in an infra
red photograph. My own preference would he
for a simpler and more distant miking, if per-
haps more blurred. but this type surely affords
interesting inside vlews of 1he mnsic and a
fine hi-fi effeet via the phonegraplh.

The organ has a fine sound and splendidl
variety and seems to have been an excellent
choice for the forthconiing series.

Scatlatti: Sonatas for Harpsichord, vols.
11, 12. Fernando Valenti.
Westminister WN 18094,18192

It's an accomplishment to have earried 1his
serier on so lustily into its twelfth volumne.
with more announced. At a dozen or so short
sonatas per dise, the net so fur mnst be abour
144 out of a projected grand torul of some.
thing like 500. Many a project of th's sort
has foundered before it was on its feer.

I tried Vol. 6. for comparison. and fonn:!
ne great tonal difference, though the new one
seem a trifle heavier in the hass, perhaps due
to nn intervening change of recording curve.
to the present RIAA for which I did not
change compensation. Valenti continues the
polished, fluent performer. a hit more easy
going and relaxed now than in the earlier

* 780 Greenwich St., New York 14, N. Y.
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dises. e is not a profound interpreter, not as
serious and as probing as Kirkpatrick nor as
electrically dramatic as Landowska, but this
is small criticism, in view of the urbane in
clusiveness of the Valenti performance—the
longer he pliays. tne more charming he sounds.
and these are getting better and better.

The Valenti records should be treated as Al
solute recordings. 1 mean simply that in them
there is virtually no recorded room sound, no
reverberation; the mike is close and you hear
virtually “pure” larpsichord, without echo.
Thus you listen to the instrument without
being eonscious. ax in other recordings, of the
space in whieh the recording was made. That
weans 1hat. as you play the record, it takes on
the sound of your spiree. 1n effect, the instru
ment ig playing inside your listening room.

In all sueh Absolute recordings (and there
are a good miany on the market) realism is
impossible unless you set the volume at the
absolute volume of the original sound. No
meore, no less. That sound is often less loud
than you temd to play your records. At any
louder volume the absolute recording is ugly
and mechanieal, distorting the musie and the
instrument. Hence some criticisms of this type
of miking.

But if you will turn Mr. Valenti down very
soft. vou will hear him as he actually plays.
with unexampled ficlelity. right in your room.
Remember, the harpsichord has a very small
literal sound, a tiny fraction of the piano's
volune, though jt8 musical effect, oddly, ean
be very massive, ns we all know.

Clementi: Sonatas for Piano (with
"Didone Abbandonata’”). Vera Frances-
chi Westminster WN 18091

Here are more Clementi sonatas, supple-
menting those recently issued by llorowitz on
RCA Victor (see Aupio. Feb.)—he is the great
pianist and composer of the turn of the last
century whose higger works are now being
rediscovered. “Didone” (Dilo Abandoned) is
his last sonata, composed in the full early
Itomantic period amd a touching attempt of
an essentially classic master to write in the
new idiom; the expression is Romantic enough,
but the harmenie tanguage isn't ripe enough.
The earlier worlks. pioneer piano sonatas closei
to Haydn than to Mezart and remarkably fore-
shadowing DBeethoven. are the best.

And the three earlier works here are more
congenial for Franceschi. who plays them in
a crisply expressive way. lacking only a certain
larger sense of line and phrasing that keeps
her performance out of rhe ‘‘extraordinary”
category. She is a sweet, sincere, and under-

BE YOUR OWN

RECORD CRITIC
See page 77
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standing player and does the piano literature
a good turn here—setting an example for other
pianists. 1lig, handseme piano sound.

Corelli: 12 Concerti Grossi, Opus 6.

English Baroque Orch., Quadri.
Westminster WN 3301(3)

This album continues the doenmentation of
the solid core of ltalian 18th century musie
with another dozen concerti of the sort that
in pre LI' days were often praised but seldoin
heard. (The Corelli “Christmas Concerto” wiis
the standard example, out of many.) See also
similar collections of Vivaldi, Torelli, Albinoni.
ete. on vavious tabels.

Nobody expects you to pliy these a dozen at
a4 time but xince for convenience they were
published in Jdozen lots. they are now so
recorded. Take your time and you'll enjoy
them for many a month to come. Corelli was
the “father” of this now-familiar style, a
somewhat earlier composer than others who
write similar musice—Vivaldi, Bach, Handel
et al. He has not Vivaldi’s dramatic flair nor
his sometimes strange harmonies, but his
musie is bmnensely solid, brilliant. strong
rhpthmed, and makes fine fildling.

The Itahan conduetor Quadri makes these
English players hop 4 bit mare energetieally
than, I suspect, they might do on their own;
the nmsie is intensely vigorous. somewhat
choppy in the fast movemenis and not too
well phrased (a very un-Biritish fault). but
even so it makes a rather pleasant contrast
1o the ultra-serious German playing of simi-
lar music in other reeent recordings. Most
listeners will like this, and the fi is hi.

Mozart: Eatly Quartets, K. 155, 156, 157,
158. New Music Quartet.
Columbia ML 5003
Mozart: Early Quartets, K. 159, 160, 168,
169. Barylli Quartet.
Westminster WN 18092

An  interesting collaboration—Columbia’s
and Westminster's releases, as you can see,
supplement each other nicely. These make a
fascinating dvnamic study of the yvoung com-
poser learning his trade—at astronemical
speed. The quartets K. 155-160 were composed
during his trip to Milan, age 16, and are the
first in which he began truly to sense the pos-
sibilities of four strings. The first two ot three
are already finished and ecompetent, but not too
interesting ; the intervest rapidly deepens as we
move from quartet to guartet. The last tiwe
K. 168 and 169, are from a year later when
Mozart visired Vienna.

Beth quartets play exqguisitely. the New
Musie in a more classie way with physically
sinoother. less highly colored tone, the Barylli
quartet almost passionately, with a good deal
of vibrate and a real Viennese earnestness.

In the recording Westminster winsg honers
with a brilliant. stringy close-up sound. bring-
ing out the individual instrumental eolors most
effectively in a good liveness. The Columbia
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ecording is at a greater distince, the sound a
sit wooden and the sense of presence less con
‘incing. Not musically at all serious, this dif
erence.

Mozart: The Last Quartets, K. 499, 575,
589, 590. Budapest Quartet.
Columbia SL 228 (2)

Well. while we’re at it . . . here’s the other

ul of the line, some tweniy-odd guartets and

dozen-plus years later. At first lhearing you
won’t notice much outward difference in style
~still the samme lyrie, intimate transparent
Mozart. But, of course, there are vast differ-
c¢nces when the quartets wmake their mark on
your memory. Quiward lightheartedness, as
we now realize, olten covered thie most pro-
found and intense expression on Mozart’s part.
Takes awhile to feel it, but when you do . . .

This is not a good album. Iirst, the Buda-
post, still at the top, are heginning 10 lose
thieir marvellous electric vigor now, after a
conple of million performunces and a quarter
century or so of constant work. There are
superb things here, as always, spots where no
other quartet can mateh this group in per-
fection of ensemble and phrasing aml in the
understanding of the 1nusical implications. But
thea, granted this ultra-high standard, there
is o slight but creeping sense of tiredness that
is just barely—yet persistently—neoticeable.
In a word, this is getting 1o he an old quartet,
wilich is no retlection on it whatsoever. We
all get old. Yet it begius to show in the sound.

Secondly, Columbia has done poorly by the
Budapest, The sound is good. sharper than
that of the New Musi¢c Quartet, above, and
more live, but it is occasionally strident and
hlurred in the reproduction, with pre-echo even
in softer spots. (Columbia’s pre-echo has been
bad, lately.)

Worse are technicat faults of piteh that are
hardly to be excused. Not only an off-center
waver, in one of my dises, bhut in the last
wovement of the Ib I1lat Quartet K. 589 the
nmusie hegins, incredibly, almest a half step
flat and so continues to the end. The pitéh
seems to sig o bit even earlier, towards the
end of the Minuet movement preceding. |
haven’t heard a faur pas like this since the
early days of LP and I'm amazed that, some-
how. Columbia allowed it to get out at all.
even if (perhaps) it was eorrected in later
preduction than mine.

2. THE 18TH CENTURY WITH
L’OISEAU-LYRE ET AL.

Mozart: Litaniage Lauretanae, K. 195.
Jennifer Vyvyan, Nancy Evans, W. Her-
bert, George James; St. Anthony Singers,
Boyd Neel Orch., Lewis.

L'Oiseau-Lyre OL 50085

This French record company, recording
often in England and sponsored in the U.S.
by London, has an extraordinarily enterpris-
ing group here, which has been turning out
unusital items faster than I can keep up with
them—ranging from Monteverdi to Purcell
and Mozart.

The Mozart Litany is one of those astonish-
ing works that most of us (musicians) had
not the faintest idea existed—jyet here it is,
one of the loveliest, freshest, warmest, most
expressive works of its kind in all the Mozart
literatnre, and the performance is absolutely
fovely. no less,

Five movements, a medium-sized work,
plenty big enough to “rate’” with the Masses,
The Requiem, but on a less formal basis.
Several lovely soprano arias, a generous mix-
ture of solo quartet and chorus, with some
solo work for the tenor as well. a great deal
of wonderfully joyous expressiveness and a
few unearthly touches of more seriously ex-
pressive genius. What a piece! Double-A-Plus,
for all Mozart collectors and even higher for
lovers of classic choral works. Superbly re-
corded with a beautiful balance,

And when you've absorbed this, there's an-
other waiting, the Litaniae de Venerabili
Altaris Sacramento. K. 243, in album OL
$10086. No review vet because I haven’t played
it yet. One at a time, and I haven’'t got over
my excitement about the ahove work.
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{ WITH HYSTERESIS
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REK-0O0-KUT B-IGH

FOR BROADCASTERS AND RECORDING STUDIOS

The B-16H offers you the finest pro-
fessional performance at the lowest
cost. Functionally and economically it
is the outstanding investment in the
turntable field.

Mechanical simplification is the en-
gineering secret of the B-16H. No
more parts have been used than are
absolutely esseatial for efficient opera-
tion. Because of this, the B-16H has
proven itself to be consistently reliable
in performance. And it requires no
more than routine maintenance.

Here are some of the feature advan-
tages:

e Hysteresis synchronous constant-
speed motor e Cast aluminum turn-
table — lathe-turned with extra-heavy
rim— dynamically balanced o Single-
ball pivot bearing suspension e In-
stantancous selection of record speeds:
33V3, 45 and 78 rpm e Built-in, re-
tractable 45 rpm record hub e Attains

WWW amerieantadimhistory com

Write for complete specifications 1o Dept, AD-1

REK-O-KUT COMPANY
Makers of Fine Recording and Playback Equipment
38-01 Queens Boulevard, Long Island City 1, N, Y.

operating speed within 15 revolution
e Speed regulation well within
NARTB standards e 15%;-inch turn-
table diameter allows 13 inch over-
hang for cueing o Fits most existing
consoles.

Extremely low distortion—rumble,
wow and flutter — has been achieved
through effective acoustical damping—
in idler design and motor suspension—
careful attention to motor bearings—
concentricity of parts—proper harden-
ing of surfaces—and the many tech-
niques which make up the years of
specialized experience acquired in the
development of high quality record-

ing and playback K -

cquipment.
°
CONSOLE CABINET | - e i
- ']
Model C.7B for L LI
B-16H .. $109.95 |
ke
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| Handel: Sosarme (complete opera). Al-
fred Deller, countertenor, Wm. Herbert,
Nancy Evans, Margaret Ritchie, et al.,
St. Anthony Singers, St. Ceceilia Orch.,

| Lewis.
L'Oiseav-Lyre OL 50091,/2/3 (3)

Ifere we go again! For a good part of my
life I've been waiting, just waiting. for a
chance to hear one of the dozems of [{andel
operas, never staged and, so far, never re-
corded either, though numerous arius fromn
them are Known to every singer,

And so—here are three whole discs of the
T“! "!w Al'!c lA"SI"G finest solo Handel you've ever heard, an opera

complete, beautifully performed and styled.

" - /4 3% The entire work is a series of recitatives, car-
rying on the drama, followed by big solo arias

COUQ Ic a Q and an oceasional duet, plus a short chorus or

two. The format is rigid, but the music is all

plasticity. What the old man could do! Every

Mlc ROPHOHE aria is a gem, and there are dozens. \Wonder-
ful tunes, in the broad Ilandelian manner,
memorable obligato accompaniments, like a
broader and more graclous I3ach, and ot one

SPECIFICATIONS will fail to stick in your memory after a few
playings. Priceless material.
Type: Dynamic Even the plot, highly classi¢, turns out to

be quite interesting, though you’ll have to fol

Frequency Response: 30—15,000 cps ifow the Itailan-English parallel columns

Output Impedance: Low, 30/50 ohms closely to untangle it. No synopsis provided.
Medium, 150/250 ohms Battle between King-father and Prince-son,
High, 20,000 ohms abetted by wicked villain,

And when you finish all this—a good, long

Outputiteve LIgRseldbm/10ldvaes /e evening’'s worth for a single playing—there's

6A Stand Switch Dimensions: Diameter, 1 body, 1-1/2” max. another waiting : the complete work “Semele™
is an accessory Length, 7” (without connector) three more LIS, done In English by the same
and must be Weight: 8 oz. (without connector) group ! Ilaven't played it yet, either. (It's Ol

ordered separately 50008,/99,/100.)
Finish:  Black and green anodized

Mounting: *Slidein® holder with 5/8"-27 Rameau: Hippolyte et Aricie (1733).
s Claudine Verneuil, Geneviéve Moizan,
Price:  396.00 net Raymond Amade, Flora Wend, Cho,,

Orch. Désormiéres.
L'Qiseau-Lyre OL 50034

Another “first,” a famous Irench opera
that alse has seldom been heard, and done
here with all-French personnel. I3ut these are
merely execrpts though the cover doesn't say

RUGGED! DEPE"DAB[E! Years in development so, and the performance is less well shaped
L

than the English oues and, granted a tough

the new Altec ‘‘Acoustic Gate''* principle is available for the musical proposition here, a bit hurried in
first time in the sensational Altec 680A microphone. This TRD) (U0, DD Sl [ 10 s LR
feature eliminates the high frequency peaks inherent in “Ifippolyte.” Rameau's first opera, was one
conventional dynamic microphones; and provides of those revolutionary works that threw tfhe
outstanding performance throughout an extended high T SEamr—the Hamists. and the Tilists
frequency range. Here at last is a broadcast dynamic that can (for the older master, whose monopuly of in
be used under any conditions. It is unaffected by wind, water, e ] Tl ismosts o
dirt or weather. The amazing Altec '‘Acoustic Gate''* 680A lar-style musie here. sailors’ dances, mob
is first for quality, ruggedness and serviceability. choruses, ete, and the choral background of

commentary is lovely. The solos are typically
¥ French, with thin, bright, wiry voices, ultra-
accurate, and there is lots of accompanied reci-

N tative, a much freer dramatic style than in

- R Handel's music of the same time. Marvellous

S~ \ orchestral accompanylng music, also numerons

T~ [ suites of instrumental ballet msic. A record

* - ) to get to know, but at the beginning its style

' Acoustic Gate" is a \ won't be easy and familiar as that of the
peripheral sound entrance landel operas.

channel of 2 mil width which \

provides an acoustical resistance
loading to the front of the
diaphragm thereby eliminating
high frequency peaks

Couperin: Messe Solennelle (for organ).
| Gaston Litaize, organ of Saint-Merri.
London-Ducretet-Thomson DTL 93039

and extending the frequenc
responsge over 5?1 y / ] This is a gentle and most memorable organ
exceptionally wide range. / recording, mild and not impressive at tirst but
(Patent Pending) - / building up extraordinarily well as you play
—- it again. It is a whole Mass, for organ ounly,
- / i numerous Gregorian chants set with flovid

L

I

- I'/ counterpoint forming the great pillars of the
: work, interspersed with wonderfully orna
mented quiet sections for the more cotorful
registrations on the organ, full of the highly
expressive elaborate ornamentation of Con

] perin's time.
This is an interesting piece, since Couperin
SOUND REPUTATION SECOND TO NONE has been known mainly for his harpsichord
music. If you have heard one of the several
| recordinsg of his *“ILecons de Tenébres,” the
Tenebrae, or Lamentations of Jeremiah, you'lt

LANTINE CORPDPATIDN

Write Dept. 4-AP junp to try this music. with its similarly
9356 Santa Monica Bivd., Beverly Hills, Calif. » 161 Sixth Ave.,New York 13,N.Y. Invely dignity, a bit stif and starched but
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1@ nore expressive for it. Fine organ record-
ing and the Krench organ makes an interesting

mparison with the numerous early German,
Danish, Swedish organs we now hear on rec-
ords,

Masters af Early English Keyboard Music.

(Four centuries of music for

Harps., Clavichord). Thurston Dart.
L'Oiseau-lyre OL 50075/6 (2)

A two-record, one-man survey on three in-
siruments, heginning with some raw and wild
Mediaeval tidbits on the organ that will make
Fou sit up. The organ, a 1760 "hureau” model
of the English type, without pedals, is un-
usually colorful and alive.

The harpsichiord is less interesting. Coming
right after the organ, it is too lond and so
rather unpleasantly heavy in tone. Mainly an
engineering problem, since though the organ
should by rights be louder, both are necessarily
cut at the same standard level on the disc.
The clavichord on the second side of the tirst
dise i8, again, at the same loudness as the
hirpsichord on the same side, whereas _it
should be much less loud.

Knowing this, you can treat the record as
three Absolute recordings
above), setting eaeh at a different and appro-
priate volume level for your own playback.

The organ music. all too hrief. is the nost

Organ, |

(see Scarlatti, |

appealing part for general listening. The harp. |

sichord itemns, heiavy in sound, center on side
1 around the Elizabethan perviod. with Byrd.
Gibbons. Farpaby; the music on side 2, of
the English “DBach-Handel” (18th ¢.) e.
is anrally more endearing. especially
tively, Scarlatti-like Thomas Arne anata. The
elavichord musie (again, too lond) is quite in-
teresting—it comes over better than the harp-
sichord.

The second

recorit (not mentioned on the

the |

album cover, by & printing mistake) covers but |

two composers and major ones, Divrd and
Tomkins. the latter well known for his wadri
gals. This disc, being more consistent and less
diffuse, makes for more purposeful listening.
Ityrd is all harpsichord, Tomkins has two or
gan pieces along with the harpsichord.

Johann Christian Bach: Three Quintets
and Two Sonatas. Collegium Pro Arte.
L'Oiseau-Lyre OL 50046

he voungest Bach son, he of the Mozart
like style. is given an excellent work-out and
survey in this German performance. The in-
teresting iteins are the quintets with flute and
oboe. highly colorful and airy works with
plenty of life. if tacking in inner harmonie ten-
sion. The sonatas are for flute and harpsi
chord, This is 2 revealing display of the sort
of musie that led from “old” Bach and Iandel
on to Haydn, Mozart and lleethoven.

four Concertos of the Neapolitan School
(Paisiello, Durante, Auletta, Mancini).
Ruggiero Gerlin, hps., Ens. Orch. de
L'Oiseau-Lyre, Froment.

L’'Oiseau-Lyre OL 5009

From the same in-between period, these
lively works also illustrate the dynamic
changes of style that led from the Bach-Ian-
del-Vivaldi concerto grosso 10 the light and
airy style of early Mozart and Haygdn. These
range from the Ilandelian musie of Auletta
(you’d swear it was landel). to the Bach
like Mancini. the lighter style of Durante and
the ‘“‘Mannheim' fritters and furbelows of
Palsiello. A very nice study in siyle.

Haydn: Three Trios, Piano, Flute and

Cello. R. Veyron-lLacroix, pf., Jean-Pierre

Rompal, fl., J. Huchot, cello.
L'Oiseau-Lyre OL 50036

Here's another nice item from the same
period—these (early) Haydns are actually no
more than keyboard sonatas, with extra bag-
gage. The flute is virtually optional (as is the
violin in the slightly later early violin sona-
tas of Mozart); its part is doubled in the
piane and can be omitted entirely. The cello
merely plays along to reinforce the bottom. in
1he old figured-bass style of Llach’s time. It is

(Continied on page 78)
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Save Wowey

BUILD YOUR OWN

Hi-H

Shpg. wt., 27 lbs.

knight-kit
10-WATT HI-FI AMPLIFIER KIT

Model $-234

$2295 amplifier to full output. Re-
sponse: + 1 db, 30-20,000
cps at 10 watts. Harmonic distortion less than
0.5% at 10 watts. Intermodulation is less than
1.5% at full output. Controls: On-off volume,
bass, treble. Input for crystal phono or tuner.
Chassis is punched to take preamp kit
(see below) for magnetic cartridges. Matches
8 ohm speakers. Shpg. wt., 14 1bs. Supplied

complete (less wire and solder}.
Model 5-234. Amplifier Kit. Net .. $22.95
Model $-235. Preamp Kit for above. Net.$2.75

Famous for wide response
and smooth reproduction at
low cost. Only 0.5 volt drives

ORDER FROM

il
?;,")" $ 50 featuring Williamson-
: Model $-755

Designed to satisfy the most critical listener. Intended for us¢ with tuners incorporating
buiit-in preamp or with separate preamp. Uses latest Williamson-type ultralinear circuit.
Has potted, matched transformers. Qutput: Maximum, 45 watts; rated, 25 watts. Frequency
response: + 0.5 db, 10 to 120,000 cps, measured at 20 watts. Harmonic distortion is only
0.15% right up to 30 watts. Intermodulation is only 0.27% at 17 watts and only 1% at 20
watts, using 60 cps and 7 ke¢, 1:4 ratio. Hum level is 85 db below rated output. Output
impedance, 4, 8, 16 ohms. Uses two 12AU7’s, two 5881’s, and a 5V4. Printed circuit is utilized
in voltage amplifier and phase inverter stages. Has output tube balancing control, variable
damping control, and on-off switch. Handsome chrome-plated chassis, 14” x 9”7 x 2”. Overall
height, 7*. Complete with all parts, tubes and construction manual (less wire and solder).

Model 5-755. Basic 25-watt Hi-Fi Linear-Deluxe Amplifier Kit. Net

Model §-706. Knight Preamplifier-Equalizer. Ideal for use with above amplifier. Provides 5
selectable inputs. Completely wired—ready to use. Net. $

- $3575

knight=kits

KNIGHT-KITS give you the last word in Hi-Fi
design, performance and value...and they're
easy to build from crystal-clear manuals fea-
turing ‘Step-and-Chek’' assembly. Save
money—get true Hi-Fi quality with these
custom quality KNIGHT-KITS.

BUY DIRECT...SAVE MORE

knight-kit
LINEAR-DELUXE
25-WATT BASIC HI-Hl
AMPLIFIER KIT

type circvit design

$41.50

36.95

&)

(0 4
knight-kit
20-WATT HI-FI AMPLIFIER KIT

True Hi-Fi for less! Re-
sponse, + 1db, 20 to 20,000
cps at 20 watts. Distortion,
1% at 20 watts. Hum and
noise level: Tuner input, 90
db below 20 watts; magnetic phono, 72 db
below 20 watts. Sensitivity: Tuner input, 0.6
volt for 20 watts output; magnetic phono, .007
volts. 4 inputs: Magnetic phono, microphone,
crystal phono or recorder, and tuner. Controls:
Bass, Treble, Volume, Selector with compen-
Bation positions for 78 and LP records. Hand-
some chrome-plated chassis. Shpg. wt., 23 lbs.
Supplied complete (less wire and solder)
Model 5-750 20-Watt Hi-Fi

Amplifier Kit. Net . ............. $35.75

Model 5-750

ALLIED RADIO
Quendcals HE-FL Codane

m———————————— — —

FREE ALLIED RADIO CORP., Dept. 17-D-6 YEAR
100 N. Western Ave., Chicago 80, HI.
ALLIED’S . .
100-PAGE Ship the following:.
$ ! g

HI-FI CATALOG

Shows you how fto select Hi-Fi
systems and components at low-

[J Send me your 100-Page Hi-Fi Catalog.
[J Send your latest Supplement covering Knight-Kit Hi-Fi.
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AUDIO ETC
(from page 62)

fur cheaper than tape for amateurs can
ever be.

What is a sensible home policy for tape
and tape editing in this respeet?

For all recording that is important to
you, use either (a) fresh tape or (h) old
tape in good condition that is not full of
splices—preferably without any splices.
One splice in u whole roll may ruin a
crueial bit of your recording.

Don’t save little bits. For that matter,
don’t save long pieces, even up to 23 or 30
feet, unless you want to go to the trouble
of splicing a number of such pieces to-

stration,

DI UL o

hardly adequate to reproduce modern
High Fidelity records.

Now vou can hear in your own home, the living presence
of the world’s finest music faithfully reproduced by a
Gray High Fidelity Record Player.

See your local Gray Dealer for a convincing demon-

Descriptive literature on request.

GRM& DEVELOPMENT CO., INC.
Manchester, Connecticut

gether for an extra experimenting reel, not
to be used for permanent work. (But it
takes a lot of tape fragents to make up
even a short reel of this reclaimed serap,
at 1200 feet on a 7-inch reel.) It just isn’t
worth it, even for the most penny-pinehing,
poverty-stricken heginner.

Buy tape in larger lots. a dozen rolls if
you ean, and so get a discount that will
make up for all the salvaged Dbits you can
splice together in a dozen years.

There is only one exeeption to this
healthy but difficult admonition, that you
throw out all your tape fragments, even
the long ones. The exception covers two
possible uses for odd pieces of tape that
belong in a fortheoming installment, but
should be mentioned here. First, you will
need short lengths of extra tape to splice
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into the middle of a reel on some occasions
when you plan to re-record a section of
material and are afraid that yon may run
on accidentally into the following part and
so erase vital material that you ean’t af-
ford to lose. It you will splice in a few feet
of loose tape at the point where you plan
to end your re-recording job. then in case
you run over the original distance a bit
vou’ll have that much emergency leeway
waiting for you.

You run the risk of a ‘‘thump’’ across
the splice, but better that risk than an ac
cidental erasing of valuable material. I use
this method again and again in my radio
program when I am touching up work that
isn’t entirely satisfactory.

The second use for extra tape bits is as
what I eall background tape. Tape on
which the background sound of your r
cording is heard, but without recorded con-
tent. You can always find bits of this in
afd around your recorded material and it’s
wise deliberately to record some of it at
Ievery recording session. Just let the ma-
chine run freely for a couple of mioments
at a point where no ‘‘program’’ material
is happening—just silence, or rather, hack-
ground noise.

If you will keep a dozen or so feet of
this background-noise tape handy, vou can
insert very useful pauses and breaks into
your recording in a completely natural and
undetectible way, during the editing. Not
only are breaks between musical numbers
and the like possible, as short or as long
as you may feel desirable, but you may
even re-phrase your speech recording to a
remarkable extent. Perhaps I should say
re-pace; for you can add pauses for dra
matic emphasis, for audible ¢‘punctuation’’
(to give the effect of a paragraph or a
change of subject), or to slow down a de-
livery that sounds too hurried and breath
less. You can improve a speech recording
surprisingly in this fashion if you work at
| it

| Note that your background-noise tape
should hest be made at the same recording
session as the material-proper, since dif-
ferent sessions, different occasions, pro-
duce varying types and degrees of back-
ground which won’t mix. You ean convert
a liability—uaudienee sound, coughs, autos,
etc.—into an advantage by using it in
your editing for a really ‘‘on-the-spot’’
| realism.

| Note finally that you ecannot patch blank
tape into your show for these purposes.
The sudden ‘‘dead’’ sound is instantly
| noticeable, as is the equally sudden return
of the otherwise unnoticed background-
feeling. (See the discussion of this in the
| January installment). Professional editing
makes far too mueh use of blank tape and
|even in the most professionally ¢‘dead’’
studio recordings it shows up for the ear
as that effeet of soundless ‘‘ionosphere’
that I spoke of; it isn’t any better because
you happen to hear it (between LP bands,
for example) on a highly professional eom-
mereial hi-fi recording, than it is in your
{own home-grown production.

* ok x

So far so good—and I haven’t come any
nearer to actual recorded sound than the
faint hiss and rustle of background noise.
This account is, more or less deliberately,
hindside foremost, beginning with the
purely mechanieal aspects of lLiome-grown
tape operations. True, the very first thing
vou do in tape editing is to listen—but as
far us technique is eoncerned, that comes
last. You must get the mechanical aspects
under eontrol before your listening will do
you any good.

Next installment will take up the listen-
ing aspeets of home editing.
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LONDON LETTER

(from page 16)

whieh lifts up discloses transeription turn-
table and piekup.

Finished in bird’s-eye maple and walnut,
three drawers are provided for storing 40
tapes each whilst other cupboards provide
acecommodation for about 100 records and

a further 25 tapes. This equipment is con- |

neeted to one pair of a four-pair cireuit
which runs around the house, out into the
garden, garage, ete. The other three pairs
are used for a main relay system somewhat
similar to those provided in hotels. Three
FM tuners, operating through 10-watt am-
plifiers, are kept permanently tuned to the
three B.R.C. programmes. These tuners and
amplifiers are controlled by a time switeh

80 that they are switehed on automatieally |

in the morning and off in the evening. In
each room there is either a built-in loud-
speaker or a sepurate one each fitted with a
4-way station selector switeh and a volume
eontrol. No other radio sets are used in the
house.

AUDIO PATENTS
(from page 2)

'he inventor gives a sample arrangement
congisting of an amplifier rated at 10 watts
output using a pair of 6V6’s connected in
class AB, with a plate-to-plate load of 10,
000 ohms and a transformer ratio of 26 to

1. The loop to which the secondary is con- |
nected has an impedance of 15 ohms and |

uses a single wire composed of three

strands each .029 inch in diameter, This ar- |

rangement covers an area of 1,000 square
fect. He points out, by the way, that the
amplifier should have plenty of negative
feedback to minimize the effect of the in-
ductive impedance of the loop on frequency
response, and should be aesurately matehed
to the loop, a series resistor being inser-
ted if necessary.

Anti-Feedback System

One of the latest approaches to the cure
of aeoustical feedback in public-address
systems is contributed to by John D. Good-
ell, a name not unknown in the andio indus-
trv, and Tenny Lode, and assigned to The
Minnesota Electronics Corp. One of the
methods disclosed is simple enough in prin-
ciple not to require a drawing. The patent
number is 2,723 ,316.

Sound from the input of the system—
which is probably a microphone and pre-
amplifier of some kind—is fed into a tape-
recording head. This, plus a playback head
and an erase head, is operated with a con-
tinuous loop of tape. The recorded sound
is picked up by the playback head and sent
to the rest of the system and the speaker,
the speed of the tape and relative positions
of the heads being such that the delay in
time is negligible.

The gimmiek is that the tape-loop speed
is not kept constant. Instead it is constantly
varied—whether in a random or periodie
manner probably doesn’t matter—so that
what is picked up by the playback head is
not at the same frequency as what goes
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When you select a loudspeaker, your ear is the final judge. After you have read
the manutacturer’s claims and specifications, you listen. . . . Then you choose the
speaker which gives you the greatest musical satisfaction.

That is why, in a short time, Lorenz Wide-Range Speakers have won unqualified
approval. No other speakers seem to please so many people, both critic and
layman alike. It is a new listening experience, proudly evolved out of 75 years
of traditional Lorenz craftsmanship and research.

Visit your high fidelity dealer soon. You'll hear why, when choosing a loud-
speaker, most people who listen to Lorenz, buy Lorenz!

Built for Quality — Amazingly low in price — Write for Catalog
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into the microphone. And sinee feedback
requires a econtinuous loop for a given
signal. this breaks the loop at a point be-
tween the two heads. The limits and wmpli
tude of the frequency change are not spee-
ified and I Suppose if John Gioudell says
it’s practieal, it is. But I can just imagine
the thing used in Madison Square Garden,
adding additional meehanieal vibrato to the
alrealy throbbing tones of some politico.
The idea reminds me a little of the phase-
shift vibrato system used in the Sehober
Electronic Organ kits. Not only does it
make the musie sound nice, but if you put
vour finger on a preamplifier grid it puts a
lovely vibrato on the resulting lum!

The Goodell-T.ode patent, by the way,
also contains some details of another
method, this one ehanging the frequeney of
all signals by a fixed number of cycles. It
is all-electronie and rather interesting, but
the explanation is a little more involved
than we have space for.

AUDIO CLINIC

(from page 30)

rest, the mollecular motion within the erys
tal causes some current drift or flow. The
erystal, having a high resistance, will there-
fore have a voltage developed aecross it
although there is no external stress up-
plied. When sneh a erystal is stressed, its
resistance or impedanee is changed, eaus-
ing a change in the current. This causes a
change in the ontput voltage. This stress
or bending motion, also produces great
acceleration of the molleeular motion, eaus-
ing even larger voltages to be gencrated
which, again, vary bhecause of the con
stantly changing resistance of the crystal
under stress. In some commereially avail
able phonograph pickups using this prinei
ple, voltages as high as three or more volts
can be obtained at their output terminals.

Cabinet Finish

Q. I've heard that the finish used on the
sound box of a wiolin has some effect on
the sound of the instrumcent. Does this
same situation exist in relation to speaker
cabinets? Olive Torpe, Utica, N. Y.

A. The wood of which both the backs and
bellies of violins are constructed is made
very thin, sinee it is intended to vibrate
in aceordance with the motion of the
strings. The finish on the instrument nust,
obviously, be one that will not diminish the
ability of the wood to vibrate. Bridges and
posts are used to comvey as much energy
as possible from the strings to the buacks
and bellies. IToles in the bellies allow the
energy of the vibrating air columus inside
the instruments to be transmitted into the
surrounding atmosphere. The output from
the strings, without this added reinforece-
ment, could scarcely be heard. Even with
all these precautions. the tone of a violin
is fragile and easily masked; a string sec
tion of perhaps forty violins ean easily be
matehed in acoustical power by the outpu
from two onoes.

Speaker cabinets, on the other hand, are
constructeid of heavy wood—the heavier
tho better. Sand, or even concrete, is often
used in an effort to minimize eabinet vibra-
tion; in some types of enclosure, sound-
absorbing material is placed inside the
cabinet to absorb the backwaves. Thus it
is apparent that the type of finish used
will not affeet the performance of the
speaker ecabinet, for the cabinet should
not he permitted to vibrate anyway.
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TRANSISTOR PREAMPS

(from page 10)

a diode, [t this diode has an impedance
ol the order of 12 megohms and a back
current, at approximately 22 volts, equal
tor nearly so) to the cutoff eurrent of the
transistor the cireuit will he temperature
eompensated—provided also  that the
temperature coeflicients of the two enr-
rents ave similar, The eollector diode of
another transistor would appear to he
thie only deviee eapable of meeting these
requirements and while the pnrist is
likely to be disdainful of the notion of
u-ng a transistor for such a simple
funection —with an unused electrode at
that—it nevertheless remains a possible
solution to the general problem. The
matehing of cutoff enrrents would cer-
tanly be tiresome and vexatious—virtu-
ally impossible to the experimenter with
a limited number of wnits at his disposal
although. at the equipment design level,
it 1s not improbable that the stage could
be designed to an acceptable tolerance
input impedanee femperature
without resorting to an exeessively large
number ot enrrent brackets.

Figure 9 1s a two stage amplifier with
i power giain of 49 db from a 500-chm
souree to a 5600-ohm load and a fre-
quency response flat within 0.5 db from
20 to 20,000 cps, Although constrncted
with a H-volt supply (four mercury
eells) at approximately 800 na, a similar
design operating with one or two eells
at somewhat lower gain is not partien-
larly difficult. As in the ease of the phono
preamp the large emitter bypasses may
be eliminated hy ehanging to the tvpe
of regulation in which the hase divider
feeds from the collector at some sacrifice
m stability and gain.

0l s,

Compensation Methods

I'he network for high-frequency eor-

< 2 < <
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Fig. 9. Two-stage microphone amplifier
with o power gain of 49 db between a
500-ohm source and a 5600-ohm load, |
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Here's the quality unit for simplest in-
stallation—merely add speaker and
record changer and have your complete,
superb FM-AM-Phono home music
system. No cabinet required—saves
money, space, installation problems.
Y ou get the ultimate in wide-range musi-
cal enjoyment and you pay less for it.
Features are outstanding, Response:
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rection (to compensate for alpha cutoff
in both stages) is in the second stage
emitter in the form of an extra emitter
resistor with a small bypass capacitor.
Although there are severe practical limi-
tations to this tvpe of network as far as
frequency range is concerned, it is quite
adequate to the present purpose of pro-
viding flat respouse to 20,000 cps. The
aetual values will, of course, vary aec-
cording to highest frequeney of interest,
transistor and cireuit parameters, alpha
cutoff, and so on, and are consequently
more difficult to compute than to deduce
experimentally. At the risk of appearing
obvious, we may outline the following
routine :

(1) Run a response curve of the un-

| eorreeted amplifier out to 1.25 or 1.5

fu (fu is the high end of the desired
band).

(2) Tnsert an emitter resistor (with-
out bypass) of sueh a value that the
1000-eps gain of the amplifier is now
less by an amount 2 to 3 db greater than
the loss at 1.25 f, in the unecorrected
curve.

(3) Add the bypass, computed to
have the same impedance at 1.25 f, as
the resistor.

In the final curve, slight second-order
eurvatures will be discernible with mag-
nitude depending upon the required
bandwidth and the alpha cutoff of the
particular transistors used. This is as-
sociated with the usage limitation men-
tioned previously and is due to the faect
that, while alpha ecutotf has essentially
the same characteristic as an RC net-
work, merging rapidly into a 20 db/dec-
ade slope, the frequency characteristie
of a stage using a selective emitter net-
work is a sigmoid with asymptotic limits
at both ends. Figure 10 is a plot of stage
gain as a funetion of external emitter
resistance for a stage of reasonably
average charaecteristies and loading. In

Fig. 11, the corresponding attenuation
from maximum gain has been plotted
against frequency for a network having
a erossover point of 25,000 eps. Sinee
the maximum slope at any part of this
eurve is only 8 db per decade, a casual
inspection might lead one to suppose
that the device is not particularly suit-
able but (1) more slope may be obtained
by increasing the value of the emitter
resistor and (2) the actual corner of the
alpha/frequency characteristic is some-
what more rounded than its RC analogy
because of dispersion of charge earrier
transit time. non-planar geometry, and
so on. This effect mitigates the severity
of the original problem of correcting the
response to 20,000 cps although, for a
band appreciably wider than this, it
would be preferable to use r.f. transistor
types.

For considerable amounts of treble
hoost, it may be more practicable to use
an emitter network in more than one
stage in order to avoid attenuating move
thaun 15 db in any single stage. For the
completely transistorized tape vrecorder
aniplifier in which both bass boost and
treble boost may be required, a consider-
able excess of mid-frequency gain will
be necessary and, if the over-all gain
must be fairly high, a promising stage
line-up would be:

1st stage: Wide open to secure good
noise factor and controlled input im
pedance.

2nd stage: Collector to base network
for low-frequeney boost.

3rd and 4th stages: Emitter networks
for treble hoost.

In the event that the low-level stages
must be restricted to three, it may be
feasible to incorporate the treble hoost-
ing into the first and third stages—leav-
ing the second free to handle the full
swing of the low boost. The deciding
faetors are the relative amounts of mid-

Fig. 11. Response | £ § | | | 'l]] 1 14

of corrective emit- | § I /
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Fig. 10. Plot of stage gain vs. external
R, for a typical RC-coupled stage.

{-equency gain and end-frequency boost-
ing required.

Conclusion

By way of conclusion, we may be per-
n.itted to make some general remarks— |
particularly with respect to the noise |
factor.

The hallmark of a good transistor is
its ability to withstand moderate in- |
creases of collector voltage and/or tem- i
perature without showing a substantial |
inerease in the noise factor. These are
150 the nnits having:

(1) 1000-cps noise factor below 10 dh.

(2) A noise power spectrum better
than that of the average vaecuum tube
hiving an oxide coated filament or
c.thode,

(3) The same (or slightly better) in-
t« grated noise factor over a hand of 16
to 20,000 eps as the spot noise factor at
1500 eps.

(4) Wider tolerance to inpnt mis-
1. atching without a significant increase
in the noise factor.

However, for the purposes described
in this account, the potential transistor
user should not place an abnormal em-
phasis upon the desirability of securing
units having faetors of 4 or 5 db as
agzainst those having factors of 7 or 8
dh. 1t is a demonstrable fact that a sub-
jective listening test condueted to pro-
vide a direct comparison between sys-
t s differing in noise factor by as much
as 3 db must be set up with virtually no
time lag between the two—as by direct
switching—in order to hear the differ-
etce and if the lag is as great as one-
half minute, it is extremely difficult, if
not impossible, to distinguish betweer |
t}em.
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With wo need for occult advice on selecting a pickup, herformer clients
now consult The Audio League Report. This authorltativepublication rates
the ESL Professional and Concert Series cartridges as ' 'by-far the finest

phowograplt reproducing instruments.” ™

You're missing plenty wntil you switch to the sensational new ESL,
the world's most advanced cartridge. Your dealer has fruow,

FOR LISTENING AT 1TSS BEST

Electro-Sonic Laboratories, Inc.
35-54 Thirty-sixth Street « Long Island City 6, N. Y.

Soloist Series from $14.95 « Concert Series $35.95 + Professional Series arm and cartridge $106.50

* Authorized quotation No. :3. Please consult Vol. 1, Nos. o-7 & 10 (March-April & Nov. 10::) of The Audio League Report. Pleasannille,
N.Y.. tor the complete technical and subjective report.
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phones, microphone techniques, editing and splicing, sound
effects and how to make them, maintenance, and adding sound
to slides and home movies.

Board” Cover .. $3.95 Paper Cover .. $2.95

Use Book Order card on insert at back of this issue
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NEW PRODUCTS

e River Edge Corner Enclosure Kit. The
new Kit No. %00, recently announced by
River Edge Sules Corporation, 80 Shore
RRoad, Port Washington, N. Y., is a deluxe
do-i -yuurself version of the |m|)ul.u cor-
ner speaker enclosure. Designed according
to sound acouxtic principles, the D 900
kit is a true horn-loaded enclosure dimen-
sioned for optimum reproduction. It will
handle all standiod speakers, including
tweeters of any size wnd shape. 1t is a
completely self-contained calinet making
use of a front, top, and two sides, Deluxe

b

furniture  features include a decorative
grill cloth covering the entire front. Full
description and illustrated literature will
be mailed on request to Dept. V-A1 at the
adkdr shown above, A-9

® TruLine Reproducer Arm. I<limination
of tracking error lhlnlu.':h linear travel ot
the pickup carring accomplished in the
Trul.ine reproduc n. It is engineered
in such @ manner that the reproducing
stylus trave the exact path established
by the recording stylus at the time llu-
record was mide. The Truldne om s
aviilable hoth Binanral and monaurad
models, differing only in the fact that the
former equipped with two pickup cia-
ringes. Since both carriages Illn(tmll in-
dependently, the binaural model
used for s fd records wlien
INach eorviage is provided with o simple
Ljustment to balance the weight of the
cirtridge  to meet  the  manufacturer’'s
recommended tracking foree. Both models
are designed for autonedlic i ing. Ro-
tating the index knohl to the b record

size, then vaising amd lowering the o,
automatically positions the stylus in the
run-in groove. Both arms are eyuipped
with precision jewelled bearings. All parts
are machined, Audio .\pm l.lln N mn]mn\'
12167 Steel Ave., Detroit 27, Mich,

e Fifty-Watt Ultra-Linear Amplifier, In-
tended for professionals and for high-
fidelity enthusinsts who are particularly
demanding, the Gott Maodel G-50-1) studio
amplifier meets the highest standards of
audio development. A 50-watt basic wanpli-
fier, it is stated to have a frequency re-
sponse of 5 cps to 200 ke, stortion o1
per cent at 35 watts, and noise level down
99.7 db below maximum output. The cir-
cuit employs 22 dbh of negative feedbuick.
Features include ultra-linesir output stage,
variable damping comtreal, and variable a.c.
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dynamic balinee, Recovery to

instantaneous and "
clabmed to am tion \I.muf
tured by Bige of ¢ H06 W, Wa

h
ington Blvid, l.os .-\llm-lvs'l\, Calif, A-11

o Knight Music Distribution System. Fe:i-
turing a  Knight  24-watt  high- Il(]t'lll\
amplitier and  supplied  complete w ith
microphone, record changer and two 12-in.
speakers, this new  system is idewd for
making  veice announcements  and  for

alfording background musie tn restauarants
lounges, facrtories, offices, waiting roon

ete. The amplitier l\ uqulmn -d with =

riate tone controls P and trebl
contains o loudne
full-range sound eve
an impoertant featnre when the system
used for low-level hackground mu~h
Amplifier frequency  vespol & 20 to
40,000 ¢ps at full nquul T per is
ecquipped with a G Ko magnetic llllllL'

At very low volune

The mirerophone i 1 Nhure rehuetanee
ty pe \lndel H20-81.. .\‘|w.|lu| are G.o K
Type -1200-A mounted in Avgos 1

reflex corner encloswres, Allicd Radio Cor-
poration, 100 N, Western Ave, Chiciggo S,
111, A-12

3 stn.rlight Hi-F{ Turntable. Dulibed the
sstarlight” as a token of its quiet and
4|<-|n-nd.u»le performanee, this new turn-
table is of the center-drive type and op-
erates atl four speeds, including 16 270
rpu, all of which may be adjusted to per
feet pitch by menns of a variable-speed

WWW amerieaniadiahistory com

drive and a built-in illuminated strobo-
seoNe. The motor is of the conventianal
1-poie type and is fully shielded to assure
minimum hum_ when magnetic cartridges
are used. Adding to the silence of the
Ntarlight's operation it the manner in
which the drive motor is fully encased
and cast in lead to eliminate vibration
Wow and flutter are less than 0.2 per coent
rms. The turntable is machined of aged
aluminum to close toleriances for excellent
baluunce. The entire unit mounted on
heavy-gaure aluminum plate with the
vernier-type speed control conveniently
located and clearly muarked. For complete
information write to Dept. D, Metzner En-
gineering Corporation, 1041 N. Sycamore
St, Hollywood 38, Calif. A-13

e Transistor Transformers. Deci-Ouncer
transformers,  recently introduced  hy
U'nited Transformer ¢ :-mp.m\' 140 Varick
Nt., New York 13, N . adviance the con-
cept of such units fol' use in transis

applications.  Lemarkably  small  in si

(only o3 cu. b volume), Deci-Ouncers
operiate at very high etlicieney. They per-
nit excellent hmluenu response consider-
ing their sinall size, being down only 1 db

at 200 ¢ps at 100 mw. Fully cased. They
are hermetically sealed for lomgg lite, Eight

stndard models cover most transistor re-
quirements. Literature is available on re-
(quest from U, A-14

& Altec Lansing Speaker. The new Muode
161A  is an  S-in. full-range industrial
spenker designed particularly to meetl the
requirements  of  public ddress m\l.lll.n-
tions and varvious types of  commerei:
sopund systems, The unit has a power ca-

pacity of 14 watts, lm]n dance is 8§ ohms
and cone resonance is 75 eps. Voice coi
dinmeter one inch. Installation of the
401A is facilitated by the fiact that the
entire assembly is nnl) 3% in. dvep
Altec Lansing Corporation. A-15
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“BUILD-IT-YOURSELF"”

@ Heathkit FM TUNER KIT
Features brand new circuit and physical design. Matches
WA-P2 Preamplifier. Modern tube line-up provides bet-
ter than 10 uv. sensitivity for 20 db of quieting. Built-in
power supply. -
Inco;;:lora(es automatic gain control—highly stabilized
oscillator—illuminated tuning dial—pre-aligned 1F and
rutio transformers and front end tuning unit. Uses MODEL FM-3
613Q7A Cascode RF stage, 6U8 oscillator—mixer, two $ 50
6CB6 IF amplifiers, 6ALS5 ratio detector, 6C4 audio 2
amplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. *
@) Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT
I"eatures a new-design Peerless output transformer and KT66 output tubes. Frequency
response within =1 db from 5 cps to 160 Ke at 1 watt. Harmonic distortion only 19, at
25 watts, 20-20.000 cps. IM distortion only 17, at 20 watts. 4, 8, or 16 ohms output.
lum and noise, 99 db below rated output. Uses 2-12AU7’s, 2-KT66's and S5R4GY.
ttractive physical appearance harmonizes with WA-P2 Preamplifier. Kit combinations:
W-5M AMPLIFIER KIT: W-5 COMBINATION AMPLIFIER
Consists of main amplifier and * KIT: Consists of W-5M am-
power supply, all on one chas- plifier kit plus Heathkit Model
is. Shpg. Wt. 31 Lbs. Lxpress $5975 WA-P2 Preamplitier kit. Shpg. 57950
only. . wt. 38 Lbs. Express only. .
€) Heathkit HIGH FIDELITY PREAMPLIFIER KIT
Designed specifically for use with the Williamson Tvpe Amplifiers, the WA-P2 features
separate switch-selected input channels, each with its own input control—full record
equalization with turnover and rolloff controls—separate bass and
teble tone controls—and many other clesirable features. Frequen: MODEL WA-P2
ponse is within +1 db from 25 to 30,000 cps. Beautiful satin-gold $ 75
finish. Power requirements from the Heathkit Williamson Tﬂ)e
mplifier. Shpg. wt. 7 Lbs. ®
@) Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT
his amplifier employs the famous Acrosound TO-300 ‘Ultra Linear’ output trans-
former, and has a frequency response within +1 db from 6 cps to 150 K¢ at 1 watt.
Harmonic distortion only 19, at 21 watts. IM distortion at 20.watts only 1.3%,. Power
uatput 20 watts. 4, 8, or 16 ohms output. Hum and noise, 88 db below 20 watts. Uses
2-6SN7's, 2-5881's and 5V4G. Kit combinations:
W-3M AMPLIFIER KIT: Consists of W-3 COMBINATION AMPLIFIER
main amplifier and power sup- KIT: Consists of W-3M am-
ply for separate chassis con- plifier kit plus Fleathkit Model
struction. Shpg. Wt. 29 lbs. 34975 WA-P2 Preamplifier kit. Shpg. $6950
Espress only. . Wt. 37 lbs. Express only. .
© Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT
This is the lowest price Williamson type amplifier ever offered in kit form, and yet it
retains all the usual Williamson features. Employs Chicago output transformer. Fre-
quency response. within +1 «b from 10 eps to 100 Ke at | watt. Harmonic distortion
only 1.5% at 20 watts. IM distortion at rated output 2.7%. Power output 20 watts.
4, 8, or 16 ohms output. Hum and noise. 95 db below 20 watts, uses 2-6SN7’s, 2-5881’s,
and 5V4G. An exceptional dollar value by any standard. Kit ecmbinations:
W-4AM AMPLIFIER KIT: Consists of W-41A COMBINATION AMPLIFIER
n;mn' amplll?er :nd power sup- Kll'l‘ Con.aifls of W-4AM am-
ply for single chassis construc- plifier kit plus Heathkit Maodel
tion. Shpg. Wt. 28 lbs. Express 33975 WA-1’2 Prezamplifier kit. Shpg. 35950
only. I Wit. 35 lbs. Express only. .
¢ Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT
This model represents the least expensive route to high fidelity performance. Frequency
response is +1 db from 20-20,000 cps. Features full 20 watt output using push-pull
6L6's and has separate bass and treble tone controls. I’reamplifier and
main amplifier on same chassis. Four switch-selected inputs, and MDDEL A-98B
separate bass and trehle tone controls provided. Employs miniature $ 50
tube types for low hum and noise. Excellent for home or PA 35
applications. Shpg. Wt. 23 Lbs. o
Heathkit construction manuals are [ull of big, clear pictoriat diagrams that show the
placement of each lead and part in the circuit. In addition, the step-by-step procedure
describes each phase of the construction very carefully. and supplies all the information
you need to assemble the kit properly. Includes information on resistor color-codes,
tips on soldering. and information on the tools you need. Even a beginner can build
high quality Heathhkits and enjoy their wonderful performance.
APRIL, 1956
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AND ENJOY ... ..

G filr et B okt

IN KIT FORM

Heatnkits

——

The World's
Finest
Electronic
Equipment
e in Kit Form

HEATH COMPANY
A Subsidiary of Daystrom Inc.

BENTON HARBOR 25,
MICHIGAN . ¢ ¢ ¢ ¢ ¢ o »
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Tlus is lt KHl I.‘l \n\

The BRADFORD '
Perfect BAFFLE™

idea in
closures, Not a bass reflex or folded horn.

Radically new loudspeaker en-

The primary purpose of a loudspeaker enclos-
ure is to prevent destructive sound cancellation
that takes place at low frequendel. when the
front and rear waves, emanating from both sides
of the speaker cone, merge.

It is obvious that no rear waves can esca
through a totally enclosed cabinet, and it would
be the perfect bafle, excegt for one reason.
air pressure within the cabinet acts as a cushion
_rglon, and therefore restricts, cone movement.

is causes loss of life and color.

The BRADFO'RD Porhc' BAFFLE is Mhlly

et ti by
Inumoul device that opeu'es in unison wl'h
cone movement.

Since this action conforms o an ultimate
scientific principle, the BRADFORD Perfect
BAFFLE is the only enclosure that can give you
the utmost in sound reproduction.

And that, specifically, is . . .

ALL THE BASS, full, rich, clean bass, clearly

dis(inguishin1 euch con(nbunng instrumeat,

down to the lowest speaker frequency.

No BOOM. Absolu(ell no_boom. Boom, or
“one note” bass, is not high fdelity

NO FALSE PEAKS. Does not “‘augment” bass by

false peaks that are really distortions.

ANY SPEAKER. Accommodna any speaker .

any size, weight, shape or mal

NO TUNING. No port tuning or speaker match-

ing.

ANY POSITION. Operates in any room position.
NO RESONANCES. No false cabinet or air reso-

nances.

COMPACT. Four sizes for 8”, 107, 12”7 & 157

speakers. Baffles only 2 1 er "than speal(er size.

Prices: flnuhed $39.50 59.50, $69.50,
34,50, $39.50,

re?ecnve gy Uhfi nuhed

REAL HARDWOODS. In alt popular finishes .
mahogany, biond, ebony, walnut.

INCOMPARABLE CONSTRUCTION. Hand
made, hand finished . . . by master craftsmen.
All walls %" thick.

GUARANTEED. Unconditionally guaranteed to

out-perform any other enclosure now available

regardless of size, weight or price.

1f you want the very best speaker en-

closure and will not be misled as to real
performance by deceptive size or price,
see your audio dealer at once, A demon-
stration will convince you. Or write for
literature.

Prices slightl hlgher west of Rockies,

#Patent pendin,

BRADFORD
Perfec BAFFLE

BRADFORD & COMPANY

27 E. 38th St.

NEW YORI‘IIG. N. Y‘ g
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ollythoon nlgh-’.l‘omporamro 'l‘rmi.l-
tors. Design engineers will find welcome
interest in the new Ra theon PNP siljecon

trn.nsistors fog h h-t mper ure apg ll-
;m o ( Q& K audlo a
aw “r.

»cmsmm po o) \ybmal au%
amplifier of 32, .and . respe\tively

Eﬁ;:rrent gains are 14 and 24 times. The

is a low-noise transistor for low-
lay=]l audio preamp circuits, typical units
’having a noise factor from below 10 db to
gnaximum of 15 db. Collector dissipation
at 135° C. is 50 mw. Complete data is avail-
able from Technical Information Service
Raytheon Manufacturing Compnny, 55
Chapel St., Newton 58, Mass.

® Fairchild Turntable. Operation which is
exceptionally free of vibration, and rumble
content lower than that of most records,
are inherent in the new Fairchild Turro-
matic ‘400" home turntable. Typical
measurements of flutter and wow show
less than 0.07 per cent rms at 78 rpm and

less than 0.1 per cent at 33 1/3 rpm. An
automatic pressure release prevents flats
from developing on the idler, as pressure
is applied only when the motor current is
on. Additional detafls can be obtained from
Fairchild R er‘ordln% Equipment Company,
Whitestone 57, N,

A-17

® Fisher FM Tuner. Superb performance,
engineering excellence and moderate cost
are combined in the new Fisher Model
FM-40 tuner. Among its specifications are
many features normally found only in
tuners designed for professional

Sensitivity is 3 microvolts for 20
quieting. Frequency response is within
+1 db from 20 to 20,000 cps. Circuitry in-

variable capacitor,
three i.f. stages, and a cascode r.f. stage.

cludes a three-gang
The chassis is completely shielded and
shock-mounted. Tuning accuracy' is as-
sured by a panel-mounted meter which
indicates center-of-channel reception., The

M - is self-powered and may be used
with ~ any hlgh-qunlity audio amplifler.
5‘5 itadio orportmon 21-21 44th

I D#f Long Island City 1, N. Y. A-18
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ans of a bayonet-
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lity. Silver plat-

assyre positive
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aluminum die- -castinE s
raising and lowel;r *I-' {
with the height 0"'
Ticaring races are !m P
'iu the honzonml and vertical com.

e is achieve 5 the use of special
1mm -djameter cl:&r ne-steel balls in o

thed to the arm 1
1 arrangement
caftridge interchan

ing and spring lo.
contact. Arm resona

ont

e

bearing which is wvirtually friction-free.
Precise stylus pressure adjustment is ob-
tained by means of a counterweight which
is threaded to the rear end of the arm.
For further information, write to Rek-O-
Kut Company, 38- 01 Queens Blvd.,, Long
Island City 1, N. A-19

® Btoghenl Low-Boy Enclosure. Known as
the “Catalina,” this handsome new speaker
enclosure features a fully-expanding rear-
horn-loaded acoustic chamber with all
front radiation. It is capable of handling
virtually any type of speaker system In
which the basic unit is a 15-in. driver.
When used with a high-quality two-way

system, such as the Stephens Model 801
with 800-cps crossover, the Catalina pro-
vides ample room for the addition of the
Model 214 super tweeter and its associated
5000-cps network, thus making a complete
three-way system available in a moder-

——

ately small enclosure. Dimenslons are
38”w x 30”h x 20”d. Finishes are blonde,
walnut, mahogany, with grill cloth in
beige, bronze, or random gold. Stephens
Manufacturing Corporation, 8538 Warner
Drive, Culver City, Calif. A-20

® Rauland “Golden Ensemble” Hi-Fi Sys-
tem. Combining three units in a single
compact cabinet, the new Rauland Model
HF335 “Golden Ensemble” consists of an
AM-FM tuner, a preamplifler-control, and
a 12-watt amplifier. Addition of a speaker
and a record player is all that is required
to complete a high-quality home mustc
system. The tuner has separate front ends
for AM and FM. The FM section has a
tuned r-f stage, discriminator with dual
limiters, AFC with defeat on function
switch, and {incorporates drift-compen-
sated circuitry throughout. FM sensitivity
is 3 miecrovolts for 20 db quieting. Ampli-
fier frequency response is 20 to 20 000 cps
within +0.5 db. Separate tone cdntrols
afford both boost and cut of 16 db,at &0
and 10,000 cps. A panel-mounted toszle
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switch permits a cholce of regutar volume
ceontrol or loudness control. An exclusive
feature is a special TV control position in-
ended for use with the Rauland TVS35
clevision sound tuner which permits hi-fi
‘eproduction of TV sound over the home
iusic system. The HF355 measures only

3% ”hx153”w x 11%”d. Tt is housed in a
harcoal black cabinet with marbleized
rold finish, Complete details covering both
the HF335 “Golden Ensemble” and the
V55 television sound tuner are available
from the Rauland-Borg Corporation, 3515
W. Addison St., Chicago 18, I, A-21

o Presto Disc Recorder. Compactly built
1d housed in a portable carrying case, the
2w Presto Mode! K-11 is a disc recorder
stended primarily for home and semi-
wrofessional use. It affords three-speed
recording and playback without any adapt-
ers, cuts both standard and microgroove
r-cords, incorporates two separnte speak-
ers—tweeter and woofer—in the carryving
c.se lid, and is furnished compléte with a
quality crystal microphone. Both record-

Ing and playback amplifiers are self-con- |
tained. An advance ball is furnished for
microgroove recordings. The control panel
includex a VU meter, level controls, a
high-frequency equalizer, and a tone con-
trol. Choice of recording, playback, and
public-address operation is made by means
of push-button selectors. The K-11 will cut
any disc up to 13-% in. diameter. High fi- J
delity enthusiasts who have their own |
amplifying systems may purchase the
K-11 without amplifiers, Presto Recording |
Corporation, Paramus, N, J. A-22

e Hi-Fi Microphone. Of special interest
to hi-fi enthusiasts and semi-professional
recordists, the new American D-300 Series
dynamic microphone i8 built to meet

broadcast standards for gquality, yet is

equipped with a built-in transformer to
meet the high-impedance input require-
ments of modern high-fidelity amplifiers
and tape recorders. Frequency response is
40 to 15,000 cps. The microphone is
equipped with the new Cannon Type NLE
“quiet” connector, which eliminates an-
noying clicks and crackles when the unit
is carried, Weight of the D-360 is only six
ounces and length is 4% ins. A miniature
desk stand is available as an accessory.
American Mierophone Company, asadena,
Cualif. A-23

BE YOUR OWN RECORD CRITIC

Choice of LP records for three
best reviews sent in each month,

Simple as that! Just write your own
review on the record selected by Mr.
Canty for the “Problem of the Month,”
send it in, and perhaps yours will be one
of the fortunate three chosen by the
judges. 1f your review is first, you may
select any three records reviewed in this
wsue; if yours is second, you may select
wo; the third choice may select any one
record. Your selections will be shipped
to you postpaid at no cost to you.

Each month, Mr. Canby will name one
record as the “Problem of the Month.”
Listen to it, study it both as to music
and as to recording quality. Then write
a brief review on a postcard—no other
:ntries will be considered—ond send it
to AUDIO, Dept. RR, P. O. Box 629,
Mineola, N. Y. so that it arrives on or
efore May 4, 1956. Winners will be
innounced in the June issue, and the
eview chosen as first will be published,
olong with Mr. Canby’s own review, in
he same issue.
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For this month’s problem, Mr. Canby
has selected:

Kid Ory’s Creole Jazz Band
Good Time Jazz 1-12008

Buy it, borrow it, or just listen to it
somewhere—then tell us what you think
obout it.

RULES

15 the judge i
der [ ot
or 0 ges
2. Tesiews of the selected record mu-t he sub
mirted o government posteard. No  others
will be eunsidered
only « will b
contestant
4 Al entries are to t
Radlo Magazines, Tne
as first will be published.

G. From the Tist of records reviewed by Mr
Canby in the isswe in which the *“prolilein
record”” i< unnounced. the writer of the re-

view chosen as first will be given three rec
ords of his choice: the writer of the review
chosen as <ecoml will be given two reconds of

his choice: the writer of the review chosen
as third will be T hi
choice.

Entries will be judged on the basis of beib
nisical and technical aecuracy. Neatness and
form will not econnt, but the reviews must, in
the opinton of the judges, be cufficlently
legible to be read easily.

o
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SIZES

SPEEDS
with your

RECORD CHANGER

quality “intermix”’
changing at
economy prices

audiophile net 54495

Enjoy superior record performance and
unsurpassed listening pleasure with the
magnificent DEKAMIX automatic inter-
mixing changer. Wow, flutter and rumbie
are things of the past because of the
quality that expert craftsmanship has
built into this outstanding changer

@ DEKAMIX changes stacks of inter.
mixed 7, 10 and 12-inch recerds at
all 3 standard speeds, automatically,
without distortion or interference.

@ Heavy-duty 4-pole motor is so well
designed that it minimizes amy ten-
dency towards rumble.

@ Balanced turntable is of rubber-
covered fon-magnetic metal, with a
weighted top-plate to insure against
record damage.

An acoustically-balanced

el high-fidelity tone arm
4oL mm has minimum low- fre-
quency resonance and

negligible tracking error.

Supplied with 2 plug-in sheils, cne of
which accepts the new GE Reluctance
cartridge, the other accommodating most
other standard hi-fi pickups.

Also available with a high-performance

crystal cartridge with two sagEhire stylii

and one spare shell for the GE cartridge

. . . a tremendous value at only $5.00
additional.

AT LEADING HI-FI MUSIC CENTERS

[Electranle Divisle

&

WRITE TODAY FOR COMPLETE LITERATURE

ERCONA CORPORATION

551 Fifth Ave., Dept.JJl] New York, M. Y.
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Listening qualit
is everything!

Impartial Lab reports on the new
Audak Hi-Q7  magnetic car-
tridge:

A leading recording studio:
“Because readings showed an
amazing total lack of dis-
tortion, check tests were
repeated 3 times.”
Consumer sheet:
“Good frequency and
transient response.
Practically no high
frequency distortion.
Low intermodulation
distortion.”

Ideal as these reporis
are, they belong in the Lab. Listening
quality is everything and the new
Audax Hi-Q7 has it to a degree not equalled
by any other pickup. But — HEAR it
yourself . . . there is no other way!

NEW COMPASS-PIVOTED
ARM

Universally acknowledged as the most effi-
cient arm—barring none. No restraint. No
frontal oscillations. No springs. No fatigue.
Highest tracing efficiency. Equipped for
stylus-pressure  adjustment (New
adapter makes this superb Audax arm usable
with practically all cartridges.)

STYLUS-BALANCE

Canby

With the scales and gauges available here-
tofore, it has been impossible to check
stylus-pressure closer than 2 or 3 grams—
that is 50% off-correct. This means de-
formation of groove-walls, echoes, ghosts
and  other distortion.  Stroboscope-like,
STYLUS-BALANCE accurately indicates
correctness or incorrectness of stylus-pres-
sure. Precision-calibrated like a2 pharma-
cist’s balance. Works with any arm or
cartridge. Gold Finish. Net $4.80 (add
25¢ if shipped from N. Y.)

. this really works . .

FREE <oty of $1.00, 22-page, 1956

reference  guide, "ELEC-
TRONIC PHONO FACTS? — by
pioneer Maximilian Weil — at your

dealer, or write us.

AUDAK COMPANY

500 Fifth Ave., dept. A, New York 36

Fine audio-electronic apparatus over 30 years
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RECORDS

(from page 67)

wholly unnecessiary here, though it would add
bulk if a harpsichord were being used instead
of @ nianeo, ar originally envisioned by Hayidu.
Ne solo cello work at all.

But the music is lovely of its sort. Those
who know the llaydn piano sonatas will find
these works very mneh like them. ou a slightly
Inrger seale. Rather dull rvecording. evidently
1'Osean-lyre’s own  home-grown  produet—
see the lGuneau opera above

3. THE VOICE OF VOX

Sweelinck: Harpsichord Music (Fantasias
and Toccatas; Vars. on Secular Tunes and
Dances). Helma Elsner.

Vox PL 9270

Well, maybe you've uever heard of oll
Nweelinek. If not—then get introduced, even
if solely via Lis harpsichord musie, to the jol-
liest, most solid vld Dutehman you'll ever run
inte, musivally speaking. Ile was truly a first
rate master and a showman toa, well as an
expert in all the trieks of counterpoint and
strneture. Fle had a masterful sense for the
apt tune and the danceable rhythm. All this,
of course, baek in the late Foth and early 17th
centuries—a hit hefore our ofticial Century for
this article, but let that pass. This man was
a musiceal Peter Lreughel.

This record makes an interesting coutr:
to Thursten Dart's of Byrd and Toemkins, from
Enginnd of the same tine (sce ahove). This
one is immeasurably casier in the listening
It of it ix in the more drmmnatie playing of
Elsner. Part. toe, is in the mwmlern sweep of
expresgion  thar  showman  Sweelinek  ¢om
manded. Byrd, in Kngland, was a great comn-
poser bnt no showman and no extrovert, llis
keyboard mmsie has that peculiarly  British
antique qnality that persisted—henntitully
until the time of llandel a ceninry late
Britain was an isolated island, remember

One =ide of this record goes to the brilliant
and complex Toceatas and Fantasing for key
bourd. tnll of chromatics, echo effects, high
harpsichord  coloration. The other is given
over to some of the asxtonishingly hright vari-
ations on popular tnneg in the Sweelinek reper
tory. It is interesting that these memorable
old tnnes were algo nsed for kevboard varia
tions in Bugland—Xweelinek's “Fortnna werd
ich gerriehen™ is in England “Fortune. My
Foe and well known, the sturdy tune “Est-ce
Mars™ alse appears in Dreitigsh musie, as does,
it I remember. the wonderful inelady “\ein
Jnnges Teher "My Young Life ix ar an
End.” Highly eatehy tines. and brilliant Key
hoard variations upon them, and Hehna [lsner
does a mext intelligent awl alive job in the
playing, A fine harpsichord  dise.

wt

Bach: Harpsichord Concertos in D Minor,
E Major. Helma Elsner; Pro Musica Orch.,
Stuttgart, Reinhardt

Vox PL 9510

Bach: Concerto for Two Harpsichords in
C Minor; Concerto for Oboe and Violin
in D Minor, Concerto for Two Harpsi-
chords in € Major. Helma Elsner, Rolf
Reinhardt, harps., Will Beh, vl., F. Milde,
oboe, Pro Musica Orch., Stuttgart, Rein-
hardt.

Vox PL 9580

Two excellent concerto recordings, featur
ing the same vigorous lady larpsichowvdigt as
above (aided by the conductor in 1he eoncertos
for two instriments), This iz fine Bach plny

WWW ammerieaniadiahistory com

ing, smoothly phirasal and without bouncing
and jouncing, happily minus that nervous
tautness which 80 often speils “big-ninne’
Bach recordings. The orehestra is positively
velvety here—good for the mus.¢, which comes
threugh in its own vigorons terms if played
thus straightforwardly,

The recorded balance between harpsichord (s)
and orchestra is re rkably well
The instruments are recorded rather
at a distance and surrounded by orchestri
sound, which precisely right for the mu
Too many recordings blow up the harpsichor
into a grossly ugly musical bull-in-a-ehin:
shop. Yet, faint as they are. not a note from
these harpsichords is inaud.ble, and the slow
movements with their sole harpsichord melo-
dies are partienlarly lovely.

You'll enjoy the concerto for oboe and violin
too, with an oboist whose vibrate is almoeat
human, like # singing voice. And afler a
Maying or two you'll discover, perhaps to your
ammzement, that this concerto is the same
ninsie as the preceding voncerto for two harp-
sichords. It ig, in truth, a reconstruction of
a lost hypothetical original, that from which
the 1wo kevhoard work had heen arranged. by
dach,

Corelli: 12 Church Sonatas, Opus 3; 12
Chamber Sonatas, Opus 4. Musicorom
Aradia.

Vox DL 163 (3); Special Album

tHere ure twenty-fuur senatas. each with
four or so movementz, all for 1wo viollny, a
cello and keybonrd gecompaniment, harpsichord
in the “chamber” sonatas. organ in the church
somitas. Yon won't possibly he able to play
them all al once, bt von need uot; they are
all sweetly meladie, 1king for eaxy, melodi-
listening, the two violins tloating in a
dnet above the aecompanying music.
1z of hoth sews is hig and live, sonnd-
fger-than-lite, almost orchestral, Playing
xeellent, An enovmons ad prefusely deco-
rited booklet gives a long and interesting his
tory of Corelli's life, plus detailed sindy of
every work, and a plethora of comparitive
clirts amd the like, the latter of =0-80 interesi
to  nen-mugicolo, . ‘The Westiminster
Corelli albnm, reviewsl earlier in (his ¢olumn.)

Note that in these twa Corelli albums alone
there is recorded one hall of that master’s
entire pnbliched life ontpnt. The LP revoelu
tion

Lalande: De Profundis. Soloists, Chorus
of Radio Stuttgart, Pro Musica Orch.,
Couraud.

Vox PL 9040

On LI' the men of the past in music emerge
again Trom the mists of time—as who wonld
have thonght possible. Ramean. Conperin, in
France, then the once-famons Marc-Antoiue
Charrpentier, now restorad, and on this record
another once-Gimous composer of bLouis X1V,
Lalaude, Make no mistake, these wers hig men
in their time, profound musical thinkers, enor-
monsly  rvespected  compoxers  of  the  highest
rank., But we are so steeped in the tierman
ana Italian muosic of the time that the Freneh
is still a rather nnfamiliar variant of the basie
style for our ears—and to the cars of the
French, too, who did nor worship their mn
sical ancestors ag heartily as did the Tentonic
countries,

This is a big piece with all the Irimmings.
mit in a elearly “pre-Bach™ style as of the
1 v, Meogt netably, it is east in
gmentary form, many short and drimatie
section®  ant  few  formal  “picess”  uninter-

AUDIO e APRIL, 1956


www.americanradiohistory.com

e e -

the famous

| rupted by dramatie ehanges. That wuas the
method of e composers  of the tilme—

L}
Monteverdi, Nchiitz, Pureell. But the harmon
ieg are full 181h centnry “[aech-siyle’” though
Lhere is the characleristic Freuch ornamenta
tion.
The German performance (under an im

ported conduetor) leaves @ mixed impression,
Rather too grandiose and over-Romantie, I'd
say, with a consequent loss of rhythmie secur
ity and shape. in tavor of much fervor. The
sound Is immense : the solos, Germanic rather
than French. are good.
Lot I'd like to hear an all-Freneh try at W e re
this musie. to ger, so to speak. a triangulation
“ix™ oon fe. It's a kind of musie that has an #0000 000000
luerenaxing attraction for us today

Pargalesi: La Serva Padrona. Rosanna
Carteri, Nicola Rossi-Lemeni; La Scala
Orch., Guilini.

: . GUARD, PERIOD
4. ANGEL, VAN PERI .S.pace

Pngel 35279/L (1)

Here is the famous short comic opern. with| =
its rwo characters. in a rousing and ellective
perforniance. Iloth singers are excellent, the
bass @ hearty Don Giovanni type, wonderfully see

maseuline (i eternally fruscrated—until the

end), the Soprane exactly the right blend of

coquettish nd feminine appeal ! Gorgrons

Ltalian emuneciation. Rig. solid xtring accom 0 .
panitment—ton big. but very nice in the sound.

Note that this opera, too, sent the French in I I I | I Ited
Taris into a tizzy of erltical warfare, French

8. Italinn, As we know. the Freueh are al 900000000000
wWiys going into tizzies.)

Pergolesi: String Concertinos #1 to #6;
Sonata in stile di concerto; Sinfonia per
violoncello. | Musici.

audiophile net 537950

professional
quality at nominal cost

The world-famous FERROGRAPH magnetic
tape recorder, designed and developed pri-
marily for professional use, has been
re-styled for YOU — the discriminating |
audionhile, the progressive educator, the |
efficient businessman, the music lover,
- Standard equipment with the British Broad-
. casting Corpcration, it is a byword with
. cultural, educational and scientific users
throughout Europe. The FERROGRAPH ‘is
unconditionally guaranteed to meet the most
critical performance requirements. 1
Two models of this versatile dual-speed,
dual track recorder are now available in
LIMITED QUANTITIES, with tape speeds of
3% and 7% or 7% and 15" per second.
Both models feature the employment of a
synchronous hysteresis capstan motor rro; i
viding unparalleled long-term speed stability,

thus avoiding pitch errors on playback.

Angel 3538B (2)

The il 1 Musici prasent some stylish
problems in their playing which ¢an make for
interesting ligtening, Only eleven players, they
pertorm umeh concerto-like material in what
ix perilonsly cloxe to a modern  “chamber
gtyle, with an intimaey and lightness that sug
gests, perhaps. the Mendelssohn Octet—trne
clinmber msie, wholly non-orehestral. This is
in contrax: to the familiar tendeney to bnild
up small-seale concerta mmsic of this perind
into orchestral impressivensss, as in 2o many
perfornines of Bach. landel, and Vivaldi.
In I Musici's playing the eontrast between ) 'he
solog  and  CrntiT—aorchestra——tends  to be

blnrred, and the continuo for harpsichord, in- »
’

variahly present in German and English per
formanees Gl indieared, 100), is mostly ab
sent or imandible

Bt Pergolexi’s ipusic itself vitillaes tanta
lizingly on the border between “chamber” and
“orchesiral”™ and #a 1 Muxici's viewpoint here
ix more than nsnally valid, The playing is
drvionati light and  transparent  withont &
trace of orchestral penderonsness—which some
will miss, rvightly or wrongly, Who knows 8 .

You'll lind the same little string concertos inch
on Westminsier, for an interesting comparizon,

as played by a Swiss orchestra in the more H | G H F l D E L l TV
FERROGRAPH RECORDERS usual non-chamher styte. . L o u D s P EA K E R

AND TAPE DECKs also
available for custom MADE IN ENGLAND

installation or rack Pergolesi: Stabot Mater. Stich-RondoII,l

. s ROCKBAR CORPORATION, Dept. LD-1 ’
our o o

mour.‘tmg to mee”' Hoengen; Vienna Akademie Kammerchor, | ¥ 215 E‘“'_”"‘ St.. New York 16, N. Y. ]
special requirements. 2 X 1 In Canada: '
Custom Model 66 Vienna State Opera Orch., Rossi. ) A. €. Simmonds & Sons, Ltd., Toronto, Ontario '
Oo (S”e':dsSJ 0;“;':/ taa?\ls Vanguard (Bach Guild) BG 549 : Please send complete description of the 1
O . pe 2 The finnoug work tfor troble voieese—sopriane Pe) Axiett ]
Q/) 15 /SEC. and alto solos. plits an oceazional chorus—is : ccdmansiixietisy []
1 here .:.'i\cn Iull Vienn ent. with 3 Nome . i - 1
- Write for performance the titula esty of the State Opera i ]
specifications and the name | ln'rln-slru‘ Leo the \'?(‘III.I.'I l'Illll‘ manie, added 0 ]
f the § hised ' lor i J to the prestige of soloixts Stich-Randall and Address - []
of the frenchised 'decler in your ‘areo, | | Fompgew. A gorgeous soumd theoughout and a| ¥ "
CONA GORPQRAF!OM TR o eeva A ] :
Ay only reservation. mainly intelleetual. is| 0 City. Zone.... State . ]
. - {Electronic Dlvi.!on) the I Musici” argument (abovel : should this| 8 []
i1 Fifth Ave., Dept. 'Now York, N. Y. nmusie sound a8 big and “orchestoral” as thisy | 8 ) [}
L 5 s -~ L0 1. | I honestly doubt it. though the presence of a! 8 My Dealer is. rrve-sresm e ]
Canada: Astral Electric Co.. Ltd., choral fugne more or less indicates a certain 1 g
44 Danforth Rd., Toronto 13 higness of coneept . L]

CIRCLE 79A Most af tlte inusi€ is as thinly amd sparingly CIRCLE 79B
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THE B SYMBOL
MEANS QUALITY

THIS SYMBOL IDENTIEILS EQUIPMENT MET 1ING QUAL
1Y STANDARDS PRESCRIBED BY RLROES EN1ERPRISES

This “K" Symbol* identifies electronic
equipment which meets standards pre-
scribed by Keroes Enterprises. It is a
certification that the equipment on
which it appears is the finest the in-
dustry can produce.

THIS SYMBOL 1DENSIFIES EQUIPMI NI MELTING QUAL |
1Y STANDARDS PRI SCRISI D BY K¢ ROI'S I NVERPRISES

The world famous “Ultra-Linear” cir-
cuit is protected by U. S. Patent No.
2,710,312, owned by Herbert 1. Keroes.
The phrase “‘Licensed Ultra-Linear” can
be displayed only by amplifier manufac-
turers who are licensed under the pat-
ent. Technical services made available
to licensees enable them to incorporate
the latest refinements in ‘‘Ultra-Linear”
design in their products.

LICENSED ULTRA-LINEAR

ETig.anal

THIS SYMBOL $DENINFIES FQUIPMINT MEE TING QUAL
1Y STANDARDS PRESCRIBEO Ky REROI S ENTERPRISES |

The phrase ‘“‘Licensed Ultra-Linear,”
when used with the “K” Symbol*, is
your guarantee that the manufacturer
of the amplifier to which it is affixed is
using an amplifier circuit that makes
the best use of its output tubes, pro-
duces maximum power over the great-
est band-width for more articulate lows
and sparkling highs, and reduces dis-
tortion to a minimum.

J vcensio vira-unear

THIS SYMBOL IDENIIFIES EQUIPMENT MEE 1ING QUAL
11Y STANDARDS PRESCRIBLD BY KERQLS § NFELRPRISES

Your amplifier offers all the advantages
of “Ultra-Linear” performance when it
bears the black and gold ‘K™ Symbol*.
Inquiries concerning the benefits of
“Ultra-Linear’” operation are invited.

*Trademarks identifying electronic equipment meeting
standards controlled and prescribed by Keroes Enterprises.

KERUES ENTERPRISES

368 SHURS LANE, PHILADELPHIA 28, PENNSYLVANIA
Circle 80A
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written as the “Serva Padrona’—it could be
played with a handful of fiddles and a key-
board blus supporting bass. Borderline music,
again, and as such quite fascinating.

Vivaldi: Concertos for Two Trumpets in
C, E Flat; Concertos for Oboe in D Minor,
F. Solos; Concert Hall Symphony, Acker-
mann; Winterthur Symphony, Dahinden.

Concert Hall CHS 1242

What a master of sheer monumental bril-
liance was old Vivaldi! Given two valveless
trumpets, that could play the notes of thé
overtone series only—what could be done?
Listen and you wili hear, Both trumpet con
certi are extraordinarily rich and ornamental
works, outblasting our feeble radio “entrance
music” fanfares 100 to 1 with ease. Relatively
fmmoveuble music, static, but realizing the full
majesty of the mighty brass sound. In those
days of horse and man power, minus machines,
what a gorgeous effect of strength this sort
of music must have made !

The oboe concerti are, relatively, more
routine, that being the only word when one
considers the hundreds of Vivaldi works now
reappeaving for our enlightenment. The first
of the twa is the more striking, with an uu-
usually forceful lJast-movement idea, many
times repeated, Big, live, clean recording. fully
“hi-fi”" though—wonderful—thLe jicket doesu't
even wention that word,

(Note that Concert Hall is still very mueh
worth watehing, though the company’'s bloated
offspring, Musical Masterpicce NSociety, not to
mention its Jazz and Opera relatives, has lis
tracted most of its attention and Councert Hall
records are now rather haphazardly distrib
uted. Hard to get, but worth it.)

Bach: Works for the Lute. (Suite #1 in E

Minor, #3 in G Minor; Prelude and

Fugue in E Flat). Michel Podolski.
Period SPL 724

the Lute? Yes, and Period ha~
obligingly veproduced on the cover a mana
=c¢ript in Bach's own hand, headed in his
handwriting, “Svire I'ovn Ly LUTH, Par J, 8.
$venr'!

Bach for

The Jute was antignated and on the way
ort, hint as we well know, Buaeh had an ex
¥ 'y aense of instrumental eolor and a

as to the possible uses he conld make
of many exotie instrunments ; he used the viola

ld’:mmrq the gamba, the obuve d'amore, the
ler-—and  the Jute, even in his largest
such as the 8t. Matthew Passion, and

always with o special and wonderful effeet ir
mimd, Tt i~ an inercasing pleasare for us to
diseoyer is prowess, ax we restore these colo
instrnments o his music in they way he in
temded,

Note that the big lute, related 10 the present
guitar, has a wider tonai range with bass
notes far below those possible on the guitar.
s tone is fhatier and less juicy, but it gets
over it eomplex  effects, one-handed, more
adroitly than the guitar.

This dixe. then, ix highly recommended to
all guitarists who have a yen ror “classical’
stufl on their instruments, 1t'll make you feel
much more important when you play Baceh
yourselt. A la Segovia.

Renaissance and Baroque Music for Lute
and Guitar. Karl Scheit, guitar.
Vanguard (Bach Guild) BG 548.

Here's the elassical guitar, for a good con
trast to the lute, above,
pile of mugie, vanging from the 161h century
through the 181h. the composers largely un-
familiar ; most of it was written originally for
the lute and o is of course appropriate for

| the guitar—it you aren’t a latenist,

Mr. Scheit’s playing is technically proficient
ana nicely colored, hut after awhile it seetn~
to plad. Musieally he is sincere. earnest, con
cientions, hard-working. I suspect that mauy
an amateur guitarist will not only thank him
for the wide display of interesting repertory
here, but also for the chance to play the same
music with more life and verve,

WWW. atneidsaatiadioRisterv.com

The record covers a |

HUDSON HAS IT!

/Z//m///m MobeL .

SUPERSB

HIGH -FIDELITY
Fifty Watt

POWER AMPLIFIER

Rex Net
LOW

PRICE! 38950 |

| Flnest for home muslc systems as well as profes.
sional Installations. Wide frequency response (20
to 20,000 cps 1.5 db} and abundant reserve
power with optimum Low inter: ion
and harmonic distortion, with excelient signal to
noise ratio for breathtaking performance! SEE and
HEAR this superb hifi performer at any of the
three HUDSON Sound Studios.

AT A
SMASHING

ANOTHER HUDSON HI-FI

PRICE SENSATION!

FABULOUS § I”””/l”

MODEL 215A

7 WAGNETIC CARTRIDGE

With DIAMOND Stylus

Relular

o8 HUDSON'S
837 50

2134 Cartrig, ¢
y- 026 Vllnﬂun'n"
—

HUDSON'S $ 2 4 9 0

PRICE
® For 33-1/3 and 45 R.P.M.

For BOTH!
With Fairchild 826 matching transformer, this
superior cartridge can be used as replacement for
G.E., Pickering, Audak, etc., giving higher quality
performance at a LOW PRICE! Single stylus with
1.0 mit diamond needle. Standard mounting.

¢ DIAMOND-SAPPHIRE
STYLUS

For GE RPX-050 Cartridge.
DIAMONO tip (001”) for
macrozroove, SAPPHIRE
tip (.003”) for 78 RPM.
Pertect, fully guaranteed.
Territic buy!

List
$30.00

No. $-5120

31175

VISIT OUR SOUND STUDIOS

...where you can See, HEAR, and instantly
COMPARE, by ingenious pushbutton, the World's
Finest Sound Systems and Components ..
signed for every taste.
Hi-Fi

-de-
. priced for every

budget! Tradt-ins — Easy Teims

P!ease Include
20% DeD:svt with

Dept, A-4

MAIL ORDERS: 37 W. 65th St., New York 23, N. Y.

Adjoining Radio City  Downtown N.Y.C. in New Jersey

48 W. 48th St., 212 Fulton St.. 35 William St.,
New York 36, N. Y. New York +, N.Y, Newark 2. N. J.
I Dlrcle 7-4907 Digby 9-1 192 MArket 4-5154

! Circle 808
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ORGAN REPRODUCTION |

(from page 28)

onaural, or stereophonic sound.

Four brief selections were chosen to |

ustrate various properties of the organ,
ineluding its mellowness on soft pas-
sages, its full dyvnamie range, the purity
of its upper registers, and the directional
effects made possible by the locations of
its two groups of pipes. These were
reeorded an hour before the performance.

Changeover {rom recorded to live |
sound was done by visual signals between
the organist and the operators. Although
the organist was not wearing eavphones
and was unable to monitor the ontputs of
the recorders, his tempo was so accurate |
that he was rarely more than a fraction
of a note away from the reeorded musie
when a switechover was made.

Tha Result

At most locations in the rear half of
the chureh, it was nearly hnpossible to
deteet the switehing from live to recorded
sound. Even monaural playback sounded
enough like the organ to econfuse many
listeners. During the final selection, the
signal lights were switched off, and the
transition from live to monaural and
stercophonic playback, followed by sev-
eral alternate periods of each method of
playback, was made without being de
tected by most members of the audience.

At certain plaees in the church. partie-
ul: vty near the front, some tape hiss and
hua were audible at times. This usually
was the only indication that a recording |
was being played. Even where differences
were deteetable at changeover, it was
usually not possible to determine whieh
sound was live and whieh was recorded,
without assistanee from the signal lights.

Owr conclusions, as a result of these
experiments, eoneurred with by virtually
all who heard them, are:

(1) True-fidelity or facsimile recording

and reproduction of the pipe organ
in its original environment has been
accomplished.
The audio art has progressed to the
point where high quality amplifiers
and loudspeakers, designed for home
use, are capable of virtually undis-
torted, true-fidelity performance,
when supplied with input signals of
eomparable quality.

~—

Acknowledgments

In addition to the individuals and com-
panies named earlier, this experiment
was made possible through the whole-
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copsl Chureh, Mount Kiseo, N. Y. Valu-
ahle assistance was also rendered by the |
members of the Iarmonie Hill Radio |
Leacue, James Wallace and Gladden B.
Houck, Jr. Photographs by Ed. Dombert.

AUDIO e APRIL, 1956

In the case of the Tannoy G.R.F. Speaker
over 30 years’ experience as pioncers of high
quality reproduction! T'hat’s why this
unique horn type cabinet used with the

“ Fifteen ™ Dual Concentric gives results
which have caused a sensation on both

sides of the Atlantic.

| Designed as a complete system using the
exclusive ‘T'annoy expanding source principle.
’ the G.R.F. once again shows that experience
and unrenitting care, backed by the
latest production methods, have produced
a loudspeaker setting a standard
by which others are judged.

Maximum width 38” Overall height 44~

DIMENSIONS: Maximum front to rear 29"

TANNOY (AMERICA) LTD
18 Pearl Street. New York 4, N. Y. U.S. 4.

TANNOY (CANADA) LTD
36 Wellington Street Fast. Toronto 1, Ontario. Canada.
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ELECTRONIC MUSICAL
INSTRUMENTS
By
Richard H. Dorf

In one big volume, you can now learn all
about the intricacies of commercial electronic
organs, including the Allen, Baldwin, Conn-
sonata, Hammond, Minshall-Estey, Lowrey
Organo, and others, together with many
smaller instruments. Constructional details on
the author’s Electronorgan and the simpler
Thyratone show you how to build one of
these fascinating instruments for yourself.
A compilation in book form of the author’s
articles in Radio Electronics, brought up to
date and with many additions. Price $7.50
(Foreign, $8.00) .

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division

P. 0. Box 629, Minecola, N. Y,
...... copies of Dorf's ELECTRONIC MUSICAL INSTRU-
MENTS. | enclose check ] money order [ for $7.50 each
(Foreign, $8.00) .

Please send me

Name
Address
City

Zone . States ..
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NORELCO

Cg:%?f SERIES

FULL RESONANCE
TWIN-CONE
SPEAKERS

ePtetv o et cns s mmaanmnegy
LA e ay ey 24

.

Now available to the trade

World wide enthusiastic acclaim for
Norelco radios is a tribute to the excel-
lence of these speakers. These precision-
made full-resonance speakers are made by
famous Philips of the Netherlands.

Available in sizes from 12 to 5
inches. Prices of Twin-cone *“FRS"”
speakers range from $59.98 to
39.90 audiophile net.

CONE:

Materials are selected and treated for
each speaker size providing maximum
resonance for the physical characteris-
tics of both power and dimensions of
each speaker.

VOICE COIL:

Specially hand wound for each speaker
type — assuring maXximum overall
efficiency.

MAGNET:

Distinctive steel alloy with preferential
crystal orientation to provide highest
magnetic power. Each speaker magnet
is individually aligned—thus damping
distortion, increasing efficiency and ex-
tending the frequency response.

In all *“FRS" speakers, the high range
cone is of special design and makes it
possible to obtain'a smooth response
curve, extending a full octave above
10,000—up to 20,000 cycles. Speaker
designs provide energy transmission al-
most independent of frequency.

ADD TO ... and improve any

sound systemn with Mﬂﬂ-@m
*FULL RESONANCE SPEAKERS

Write today to Dept.A-4for brochures
and prices of these unique speakers.

North American Phllips Co., Inc.
100 E. 42nd Sireet
New Yerk 17, N.Y.
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the mathematical feedback equation and
at the same time clarify the symbols of
this formula. This equation is written
L A
Gain 1-Bi
where Gain = voltage gain of the eir-
cuit under consideration
with feedback,
A = amplification
feedback
B = feedhack factor.
f is the Greek letter beta, and is the
svmbol used to designate the feedback
| factor—the fraction of the output volt-
| age fed back. This value may also be ex-
| pressed as a percentage. let us now in-
sert the foregoing data in the feedback
equation.
| A equals the gain without feedback.
whieh is 39. B equals the fraction or per-
centage of the output voltage fed back.
which is 1.17 divided by 9, or 0.13. There-
fore, the gain with teedback is equal to,
4 39 o
| T=BA 'O T=(=u.13x30)" which ix
39
6.07°
To express the feedback voltage as a
percentage we multiply B by o0, or
(.13 x 100 equals 13 per cent, 1t can also
be given in decibels and the reader
familiar with logarithm tables will have
no difliculty with the expression, db =
20 log FK,/E, Here we ascertain the

without

or .45,

SIMPLITRONICS

(from page 29)

rithm of this ratio from a log table, and
multiply the log of the ratio by 20. It
is worked out as follows,

db = 20 log LQ (v.g. w.ithout feedhavk)
6.43 (v.g. with feedback)
and this ratio equals 6.07. The logarithm
of 6.07 is 0.7832, and 20 x 0.7832 equals
15.7 db. Thus it can be stated that we
have introduced 15.7 db of negative feed
back. The feedback in decibels may also
be found by employing the ratio of the
voltages of the input signal from the
audio oscillator with and without feed-
back in the same manner. The ahove
figures are accurate for all practical ap-
plications; the answers were found on a
slide rule and the results rounded off
for simplification.

The foregoing study of feedback volt
age has been made with resistance only
in the feedback cireunit which permits
feedback voltage to he of about the same
magnitude throughout the audio-fre-
quency band. Frequency-selective eir-
euits may be used whieh will result in
variation in the nmplitude of the feed
back voltage with trequeney, It is bevond
the scope of this present article to
analyze these cirveuits. The Radiotron
Designer’s Handbook* is an excellent
reference for further study of feedback
voltage.

*Tube Department. RCA, Harnson,
J.

ratio of the voltage gains, find the loga- X,
2
10,000
® \:/ s
1: 160
?0v  Ziomp
osc.
Vg l
-
&)
| /A
| 10,000
Vi @ i
2 160
90v. ZLOAD
os¢ !
®) oy

Fig. 3 (A) Circvit arrangement for measurement of amplification without feedback.
(B) Same circuit with feedback loop connected for measurement of gain with feed-
back.
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MIRACORD
XA-100

with PUSHBUTTON CONTROL
and the*MAGIC WAND’SPINDLE

TWO in ONE!

{1) Pushbutton Automatic Changer
(2) Pushbutton Manual Player

Nothing compores with MIRACORD ,
miracle of modern high fidelity record repro-
duction! Acknowledged the world over for
performance-perfection ond versatile con-
venience,

See what you've been missing — Hear the
MIRACORD at your Dealer now/

$67.50

Shipped completely assembled with all plugs
and leads atlached, ready for operation.
with GE RPX.050A Cartridge............ $74.50

AUDIOGERSH CORPORATION

23 Park Place, New York 7, N. Y. - WOrth 4-8585

Conoda: Atias Radio Corp.. L1g. *.Toronte, Conada
Circlc 838

THE NEWEST!

K-3
CORNER
SPEAKER
CABINET KIT

kitform of the original
corner speaker horn
...one of 39 new units!

stightly higher west ond south $54

$9 North 11th Street, Brooklyn 11, N. Y.
largest manufacturer of cabinets and kits for hi fi
division ol G & H Wood Products Co.. Inc

Circle 83C
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- NEW LITERATURE

| e Blectro-voice, Inc., Buchanan, Mich.
| has just issued Bulletin 222, a comprehen-

sive, colorful brochure on 13-V Circlotron
high-fidelity power amplitie amplifiers
with conurols, and music control centers
with preamplifiers. The publication gives
complete technical diata, specifications, and
prices on 15-, 20-, 30- and 50-watt power
amplifiers, 15- and 20-watt enclosed low-
boy amplitiers with external controls, and
enclosed modular music control centers
for use with E-V power amplitiers and
AM-FM tuners. The bulletin also includes
information on the new K-V 100-watt
high-tidelity amplifier for multispeaker in-
stallations and professional applications.
Your copy will be mailed free on request

e University Loudspeakers, Inc., 850 S.
Kensico Ave., \White Plains, N. Y. an-
nounces the availability of a new guide to
Progressive Speaker 1Kxpansion. Known as
the PSE guide, it is complete in every de
tail. It contains detailed information for
expansion of speaker systems to their full
potential, illustrating step-by-step expan-
sion with simple color-coded charts. In
ctuded in the guide are dati on the use
of adjustable networks, dual-impedance
woofers, adjustable-response woofers,
midrange speakers, and tweeters of vari-
ous types. ln addition, ithe complete line of
University speakers and network compo-
nents is jllustrated with all hmportant
specifications. Your copy may be obtained
without charge by writing to the attention
of Desk I.A32 at the address shown above.

A-2

e International Resistance Company, 401
N. Broad St., ’hiladelphia 8 Penn,, offers
1Rutletin A-3 descrihing the new 11:C Type
2\V variable wire-wound contrel, which is
ideally suited for many electranic applica-
tions such as outdoor-movie speaker con-
trol, and control for test and measuring
instruments. The cover of the unit is so
styled that, for all practieal purposes, it
miy be considered dust-proof. Bulletin A-3
will be mailed on request A.3

e Fine Hardwoods Association, 666 l.uke
Shore Drive, Chicago 11, ill, offer
westlth of information to anyvone whao spec-
ities, bhuys, « sells hardwoods in the
ine Hardwonods Selects ma,” handy
refevence guide which has just heen pub-
lished. More thitn 400 commercially avail-
ible species of hardwoods are described,
giving geographie: ources, color, pat
tern, conmmon usesx, aviaitability, and gen
eral price range. In addition, | of the
most popular hardwood figure and species
tvpes are handsomely Tustrated, 38 i1
full color, as an aid in specifying or iden
titying wor \n especinlly valuable fea
ture of thix 60-page reference honk is a
cnart of the comparinive physical proper-

1iex of 65 of 1he moust widelyv-used hird-
wood  species. Fach wond's ratings are
given fon specitic gravity, weight

strength, stiffness, hardness, shoek-resist

ing ability, bending stremgth. and shrink
age. This book will be of great tue e
anvene engiged in the design and n

struction of equipment and sxpeaker en
closures. Copiex of the “Fine lHardwoods
Selectorama”  can  be obtained directly
from the Association at $1.50 per copy. A-4

COMING EVENTS

(from page 10

May 1-3—dJoint  Electronic  Components
Conterence, L.R.F., National Bureau of

Standards, Wasghington, D. C.

May 21-24—Bleetronie Parts Distributors
Show. Conrad tilton Totel, Chieago, 1L

June 17-23—S8econd Lnternational Con
gress on Acousties. Registration ag Mass.
Tust. of Teelhmology, Cambridge, Mass,

Ang. 21-24—WESCON. [LIRLE. Convention
and West Coast Electroniec Manutactu
ers Association show, Pan Pacitic Andi
torium, Los Angeles, Calit,

September 27--30—New York High Fidel
ity Shaw, New Yeork Trade Show Buikd
ing, New York. Spousored by lnstitute of
High idelity Manufacturers, Ine. and
the Aundio Enginecring Society.

October 4 New York Audio Fair, Hotel
New Yorker, New York City,

WWW. aknerieaniadiahisiaory.com

IT'S NEW!
IT'S SUPREME !
IT'S HERE NOW!

The Ferrograph Tape Recorder

AT LEONARD RADIO
Once again LEONARD RADIO brings

you the newest and hnest innovations in
Hi-Fi. It’s the Ferrograph tape recording
and playback mechanism. European made,
the Ferrograph tape recorder has all the
quality workmanship and perfection of
creative. design that European manufac-
ture is famous for.

Just look at these features:

o 3individual motors

® “Octaquad” hysteresis capstan mo-
tor

e Dual track

e Auto-stop switel

® 3347 ips. (or TV4--15 ips,
slightly additional)

e Freq. resp. 2 db bet. 30 and 10.000
eps at 7V4 ips., and bet, 40 and
13.000 cps at 15 ips.

e Separate bass and treble controls

379.50

- LEONARDS

You Can Hear
The All-New
KELLY
RIBBON

Hi-Fi Tweeter

The Kelly Ribbon unit represents a radi-
cal advanee in the development of tweet-
ers. The diaphram consists of a special
0003” durahnmin foil, operating in an
intense magnetic field, Freq. resp. 3000
to 20,000 ¢ps. Attenuates all frequencies
below 1000 ¢ps. Power handling is better
than 10 watts. lmp. 15 ohins. Requires no
ballle isolation and upplicd complete
with 3000 cps dividing network.

Price

EONARD ITLIENLT?

Y SRR vor 7. M ¥. COntlanst 70318

Circle 83A
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AUDI0_.

SAVE
25%

This s ocur
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, Y4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of » group. Remittence
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues

(Please print)

U. S.. Possessions. and Canada only

RADIO MAGAZINES, INC.
P. O. Box 629, Mineols, N. Y.

PROFESSIONAL HOME MUSIC SYSTEM

(from page 25)

TV/I'M tuner. When not in use, the
front panel of the drawer is flush with

| the rest of the rack, which makes for

a neat appearmnee. Both the changer

| and the transeription arm use plug-in

cartridges, co that only one stylus need
he replaced at a time, instead of having
to replace two when only one is worn
out. Diamond styli are nsed throughout;
which not only gives less record wear,
but provides a needle which actually
costs less in the long run than any other
type.

Both the tape recorder and trans-
eription turntables are powered by
hysteresis-synchronous drive motors.
There has always been a great misun-
derstanding about this type of motor in
that the user feels that it is included to
reduce or eliminate flutter or “wow.”

| Aectually, exaetly the reverse is true, for

a synehronous motor creates flutter. The
very prineiple upon which it is built re-
quires that the motor make instantaneous
speed changes. This motor locks itself to
the a.e. power-line frequemcy rather
than to the voltage. Then, if the fre-
quenecy changes, the motor will specd up
or slow down. This continunal “hunting”
for the proper speed shows up as fintter.

The great advantage of this type of

| motor is that over a period of time it

will average its rated rpm. This results
in superh thning in tape and dise re-
corders and players, sometimes as little
as one second timing error in 30 minutes,
The inherent flutter due to hunting is
minimized in tape equipment hy a care-

DLIYER BER LINER

e AT

WWW. aknerisantadiahisiory.com

fully designed flywheel, and in dise
equipment by the turntable itself.

At the top of the rack panel area, just
above the tape recorder, is the master
power panel. This contains a fuse, an a.e.
convenience outlet, the master power
switch which controls. all the equipmeént
in the rack as well as power to the turn-
table and cueing amplificr, a tally light,
and an electrie elock accurate within one-
half second. It the master fuse should
blow, the tally light will glow, the clock
will stop'at the time of failure, and

g_____ o

Fig. 5. Bass-reflex two.-way speaker sys-
tem incorporating 10-inch accordion-cone
woofer and a high-frequency horn.

Fig. 6. Program
line mixer-ampli-
fier to drive tape
recorder at proper
level and impe
dance. Volume
metering is also
provided in addi-
tion to threes mi-
crophone inputs.
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ower to -the above named equipment
il be cut off. The bulb—a 117-volt
neon lamp across the fuse—eontinues to
low until the fuse is replaced. Sinee the
small toggle switeh eannot handle all of
the 117-volt 60-¢ps ecurrent drawn by the
ack and its associated equipment, the
power is actually controlled hy a relay
Incated hehind the panel, and operated
y the master switeh.

The system deseribed ahove was de-
gned essentially for home use. How-
ever, sinee it incorporates professional

uipment—besides being extremely ver-
satile—it may find many commereial ap-
plieations. depending upon the user’s re-
guirements. This set-up has bheen in use
for a nmumbev of months, and no design

Fig. 7. Rear view of the equipment rack.

AUDIO e APRIL, 1956

faults have shown up; so it ean be as- |

sumed to be virtually foolproof. In addi-
tion, although no preliminary hook-ups
of the equipment. were made prior to the
actual installation, no hum, distortion, ov

swilching difficulties were encountered. |

Doubtless, the reader will find variations
of the design that he will wish to in

corporate into his advanced sound sys- |

tem.

POWER AMPLIFIERS

(from page 52)

may be listed as follows:

1. Adequate power capability for the
task at hand. For eommon home instal-
lations this may be anywhere from 5
to 50 watts, depending on the eleetro-
acoustic efficiency of the loudspeaker
system (the percentage of amplifier
electrical  energy converted into
sonnd), the size and furnishings of
the room, and the sound levels that are
desired.

2. Low harmonie (and intermodulation)
distortion—preferably below 0.5 per
cent harmonie at rated power.

3. Uniform frequeney response, within
+1 db, from 20—20,000 eps at rated
power. Almost any amplifier will show
a womderful frequency response curve
at very low power.

4. Low hum and noise—at least 60 db
below the rated power.

5. Stability—uabsenee of “ringing” or
tendency to self osecillation.

6. Proper damping faector for the ap-

plieation. or a variable damping fae
tor.

FORTHCOMING
BOOKS

This series on “SOUND’ by E.
M. Villchur will be published in
book form, with the probable pub-
lication date around October 1,
1956. His earlier series, Handbook
of Sound Reproduction, which ap-
peared serially in the magazine,
will be published approximately
May 1, 1956. Further announce-
ments of the publication date and
price will be made in the May
issue.

WWW. asknerieaniadiahistory.com

Brings Out The Best
In Your Hi Fi Set!

T ™

—

MIRATWIN
Cartridge

NEWEST ADVANCE IN MAGNETIC
CARTRIDGE DESIGN AND PERFORMANCE

Miralwin Variable Reluctance Magnetic Cor-
tridge features unusval wide-range response
and sensitivity . . . Failhfully and minutely
brings ovt the rich, full tones of today’s
recordings!
LOADED WITH HI Fi FEATURES

AT YOUR DEALER NOW !
MST-2A — MIRATWIN Turnover
Cartridge with two Sapphire Styli

MST-20 — MIRATWIN Turnover
Cartridge with Dlamond Stylus
for Microgroove and Sapphire

Stylus for Standard.. 545.00
AUDIOGERSH CORPORATION

23 Park Piace, New York 7, N. Y. + WOrth 4-8585

In Canada: Atlos Radio Corp., Lid. * Toronto, Canado

Circle 85A

$22.50

| "Attenuators,
l’ Equalizers and Filters”

by Dr.George K. Teffeau ond Dr.Howord 7. Tremoine

This new book thoroughly describes the
design, application and theory of opcra-
tion of every type of Attenuator, Equal-
izer and Wave Filter. Covers all types of
equalization and attenuation used in
audio recording and reproducing sys-
tems, both professional and home-type.
Includes chapter on hi-fi crossover net.-
works. Provides time-saving charts
which permit the easy determination of
component valucs required in designing
equalizers and filters. Fact-packed, in-
dispensable to technicians in radio
broadcasting, television, cinema work
and t(; Ie}udi?philes.dl76 pages; 518" x
8147 fully illustrated. Deluxe

hard I)inging, postpaid . . . . T .3400
Also available in paper-bound

edition, postpaid $2.75
- ORDER
ANAR W . Topay O
€ €0 1 \ |
= St

ot =~ hend
¥ Howard W. Sams & Co., Inc., Dept. 20-D6
l 2201 East 46th St., Indianapolis 5, Ind.

4
§ Send me: "Attenuators, Equalizers & Filters” .
i O Hard Binding ($4.00) O P'aper-Bound ($2.75)

| ]
I Name. . ...

.Address. X o R S
(priced slightly higher outside U. S. A.) ~4
L------_------ E-FJ

Circle 858
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BIGGEST
DOLLAR'’'S

WORTH IN
RECORD
CHANGERS!

AUTOMATIC
RECORD

CHANGER

*

AVAILABLE AT
ALL LEADING DISTRIBUTORS

Circle 86A

IF YOU ARE MOVING

Please notify our Circulation Department
at least 5 weeks in advance. The Post
Office does not forward magazines sent
to wrong destinations unless you pay ad-
ditional postage, and we can NOT dupli-
cate copies sent to you once. To save
yourself, us, and the Post Office a head-
ache, won't you please cooperate? When
notifying us, please give your old address
and your new address.

Circulation Department
RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N, Y,

Industry People. ..

I.R.E. CONVENTION SCUTTLEBUTT:
Harold Renne, one of the country's hest
tiked and most conmpetent editors in the
fleld of electronics, receiving congratula-
tions on his new position with Bell Tele-
phone Laboratories, Inec. John M.
Lowery, who designed and developed the
remarkable new RCA tube tester which
was one of the hits of the T. R, E. exhibi-
tion, hits promised to write an earty arti-
cte for AUDIO on his “perfect” home
music system. Really an audio man’s audio
nman. . Harold D. Weiler handting hun-
dreds of queriex with the same answer,
“April 1LY That was the scheduled publi-
cation date of his new book, “Tape 1le-
corders and Tape Recordings.”

Saul White of tuicon Electric
Ie,, elated over the inte
new tacom

Compuny,
<1 shiown in the
“pneumatic-damped”  hi-fi
speaker. A :vele tone was used to
display the 1ker's exceptiomally long
cone travel. . . . B. J. (Manny) Marcus
uand Howard Weinberger of Tetrad, Inec.,
world's largest nimmufacturer of dnmnnd
styli, spent endless s in the Tetrad
display

proving to visiting engineers the |

economy of dizunond over sapphire, not to |

mention the
ance.

Sandy Cahn formally announced as
Executive Necretary of the Institute of
High IFidelity Manufacturers and will di-
rect the New York lHigh Fidelity Xhow to
he conducted this Fatl. . . . Elwood King
{Woody) Gannett doing his usual first-
rate job of hosting the visiting press, at
the same time proving, contrary to com-
mon opinion, that it is thoroughly possible
for a top-drawer engineer to he equally
tatented in the contrasting field of public
relations. . . . Observation: Whitney Bas-
ton of NBC and Will Copp of 1. IR. E. look
so much alike that, on at least one oc-
casion, Whitney was introduced to an old
friend ax “Mr. Copp.” . . . Jim FPord, adver-
tising manager of Ampex Corporation,
dividing his attention between LR.E. ac-
tivities and the nnpvndmg arrival of a
new “Henry"” or “Lizzie” in the Ford
household sometime around April 13.

NEWS BITS FROM HERE AND
THERE. The hi-fi picture in New York has
heen brightened beyond measure hy the
presence of Mrs. Harvey E. Sampson he-
hind a counter in the new “Auditorium'
of Havvey Radio Company, Inc. Pressed
into serviece because of increased husiness
in the new souand room, Mrs. Sampson,
whose hushand, Harvey, is the company’s
presldent, is adding a note of grace and
charm to an industry whose esthetic na-
ture makes such qualities a virtual neces-
sity. (Unpaid Adv.)

Jim Pickett, well-known New York fac-
tory representative, back on the job after
a fall which caused i serious arm injury.

. M. Roberts Rogers, presldent of Wash-

former's snperior perform-

ington’s Good Music Station WGMS, has
° 1 ®
| SPEAKER DEVELOPMENT
. I for high-fidelity, television, radio, and special
experlenced | Gt
CARTRIDGE DEVELOPMENT
for high-fidelity application requiring very low
tracking force
au Io | PRODUCTION DESIGN for
econontical mechanized manufacture of speakers
and cartridges
Send resume to:
E. S. WINLUND
Television Receiver Dept.
® 1 GENERAL &P ELECTRIC
needed for l
I ELECTRONICS PARK SYRACUSE, N. Y.
[ ] [ ]
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—CLANSIFIED

Rates: 10¢ por word por Insertion for nencommersial
advertisoments; 25¢ por word for cummoercial adver-
tisements. Rates are met. and no disconuts will be
allowed. Copy must be accompanied by romittanse In
futl, and wmust reach the New York offes by the
first of the wmonth preceding the date of lssue.

THE AUDIO REXCHANGIE has the largest
loction of new and tully guaranteed used
ment. Catatog of used squipment on to
quest. Andio .mgo Daspt. AE, 159 19 TH
side Ave, Jumaies Y, OL 8 048 uml u..
\Llllllll‘nlll-('k Ave, \\ hite Plains, N, Y. WH

S
\l hln EXCHANGE EXCHANGER

AL DIO
504 DINCOUNT. Factory-fresh guaran
teed L records, e and ups i sond 20¢ for
tHogue, SOUTHWENT RECORD NALES,
AL TTOR Winbern, Plauastan, Texas

JIGH FIDELITY SPPEAKERS REPAIRED
Aprite \lu-ukn-l Servies

70 Vesey St New York @, NO Y HA T

- l"l EMENT BROAD-BAND ANTENNAR

seimless nlunnnum S10.9D 1pd
W hnll-mh- Supply Ca. Lunenburg 11, Mass,

o=
25

2080

SELL: Webeor Madel 210 tape recorder |
;.mnl mechanical and eloctrical candition, fae
maintena SR80, AMPRO Model 756
ike new. $100. Sell either one. Ray
Lincoln, Hitnois

ory
lll T
Knochel,

TRADE
hours, e
Leigh, 1t

used

Pickering 1240 cartridge,
Charles

tent, for an Audax I1-Q7
2 assoie St., Trenton 8, N, J

HELP WANTED
EXECUTIVE TO HANDLE CONSUMER
TECHNICAL CORRESPONDENCE AND

ANSINT IN GENERAEL SALEN. MANU-
FACIURER, NEW YORK SALES
AREA. TECHNICAL BACKGROUND
AND EXPERIENCE IN HI-FI AND
PURBLIC ADDRESS COMPONENTS AND
INSTALLATIONS ESSENTIAL. SEND

RESUME. STATE SALARY REQUIRED.
BOX CA-L. AUDIO,

“SOUND RECORDING & REPRODUCTION”
‘The Bl 'l‘ullnhu3 Mamaal for its own En

gineering Staff. 272 pages, 176G 1lustrations
covering every phase of recording and play
back: dis tape. filn, wire, pressings. ete
Every point eoncisely exphlained - {lustrated
with examples of  Awerican and  Iuropean
equipment : teehnicat level definitety not above
the ambitious layman, Send check or money
to: Gatham, 2 West 16th Nt
N. Y. We pay postage in U.S.A

XPERIENCED ELEC-
TECHNICIAN
REPLY

arder for St
New York 3

WANTED: EX
TRONIK'S RECORDING
—LOS ANGELEN LOCATION.
BOX CA-2, AUDIO,

I'M ANTENNAE
FM BROADBAND YAGLE for fringe and long
distance u-u-ptmn, high-gain design for maxi
muin s Vity to 72 or 300 ahm tuner input

Apparatus  Developgnt  Co,. Ine, Wethers-

field, Conn.
Fisher TORT tuner, §125 ; Fisher ¢ Audio
(nllnnl with cabinet, % l’l(‘l\('rlllg 19208
}

$40. All like

: Hartley 215 speak
L »0 lzast 27th Nt

oriman Tetfeniman

new.
l.mnl\l\n 20, NUY.

22 cuft infinite baffie, sand
tilled fromt panel, i 3/16" plywood, fully lined,
braced. cut for 15-in *))ﬂlkl'l Untinished. Sac¢
ritice J. Albert, 135-33 230th Rt New
York, N. Y.

Custom-made,

FAIRCHILIY £341 cutterhead, perfect, ask

ing £110, 8T 4-0426. New York City,
ALTEC 601A speaker, used, but like-new
condition, §65 f.o.h N. Y. Box CA-3, AUDIO,

BACK ISSUES OF AUDIO, 147 through
1955, $5.00 per year, W. Counnor, 5304 N. Mason
\t (‘hicm.o 30, I

A\l and FM tuner repairs and runlignment
Write for further information, 12 vears ex
perience, AUDIO CUSTOM CRAFTERS, 19
I'ine St., Weburn, Mass,

WANTED: Vertical transcriptions; also ad
dress of Chieago party regarding same.
James Orlando, Dickerson Run, Penna,
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PROFESSIONAL
DIRECTORY

leq.gua 1924 °
‘ HOLLYWOOD ELECTRONICS

ODISTRIBUTORS OF HI-FI COMPONENTS
ta LUl IveLY

7480 Melrose Ave-Los Angeles 45,Calif-WEbster 3-8208

Circle 87D

HIGH-FIDELITY HOUSE

Most complete stock of Audio
compenents in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.

Circle 87E

the finest in Hi-Fi

featuring E/ec‘u‘?%ri-z@

HIGH FIDELITY COMPONENTS

?‘g& SOUND

u-z\om CORPORATION
(320 W. Otympic Bivd. - L.A. 15, Calif. - R17-0271
Circle 87F
CANADA

High Fidelity Equipment
Complete Lines ¢ Complete Service

Hi-F1 Records — Components
and Acceasories

SLECTRO*UOICE
SOUND SYSTEMS

14/ DUNDAS ST. wEST. TORONTO, CANADA.

Circle 87C

AUTOMATIC CHANGER NEEDLE BRUSH

KLeeNeeDLE

KleeNeeDLE outomatically keeps
record chonger needles clean.
It is designed to remove the
familior '‘dust+blob’" from unde:
the needle point Al Your
Dealer
ROB|NS INDUSTRIES CORP, Bayside 61,

Circle 87H

Everythingin HI-FISound Equipment

i
R WORLD'S FINEST,
anvnne | AMPEX

SANTA MONICA SOUND

GRanite 8-2834
12436 Santa Monlca Blvd., West Los Angeles 25, Callf.

Circle 87)

GIBSON GIRL TAPE SPLICERS

spliges in a wink! \M

NO [HCISSORS! )
NO ‘WA ZOR SLADES!
Diagigial cun tape o
ond n spline edge \
At unv Dealers

ROBINS INDUSTRIES CORP. Seyude 81 N ¥
Circle 87K
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been designated a life member of the

Philadelphia Orchestra I’ensiop Founda- New ENG'NEER'NG DES'GNI

tion. The honor was accorded in recogni-

tion of the special “high-fidelity” concert

ne produced for the Foundation on Feb- New LUXURY STYLING!
ruary 13, Lawrence (Larry) LeKash-
man, vice-prexident in charge ot sales for N

Electro-Voive, Inc., Buchanan, Mich., an- ew MUSICAl ENJOYMENT!
nounces recent expangion of the K-\ sales =

division. Appointments include Jay Carver
who will handle wood product sales,
Frank Stroempl who has heen named as-
sistant manager of (he distributor sales
division, and Jim Johnson as assisiant
manager of the manufacturers’ sales di
vision. Having completed a tomr of
duty as first lieutenant with the Army,
Arthur Z. Adelman has re-joined his fa-
ther's business firin, the Leon L. Adelman
Combany, manufacturers' representatives
in the metropolitan New York area
Bruce Payne, William R. Swett, and
Damon Van Utt have heen elected to the - -
hoard of directors of Magnecord, Inc. Mr. r—rr o ==

Payne, who was chosen chairman of the ==
Aagnecord board, is algo prexident of

ruce 1'avie & Axsociates, management MIRAPHON
consultants of Westport, Conn. Hoth Mr.
Swett ind Mr. Van Utt are vice-presidents

f the kayne organization Bob Karet XM -11 OA

and John Margolin have organized the rep.

firm of Karet-Margolin, Ine. with offices Manval Record Player
and warehouse at 13 W. Hnbbard St., 'h
cago 10, U1. The company is opening shop TRANSCRIPTION-QUALITY FEATURES
with many high-fidelity equipment = Constant-speed 4-pofe motor * Rubbers
counts Fred Gluck, formerly chief en- motted, balanced turntable ¢ Special Spring
gineer of Fada Radio and [Illectric Com ;noliltr:s * Plug- ln'h;ﬂd . 3 lp!;{udsvlu .
i . i H o a earing-mounted tone arm '
pany, ll.lS.h(‘(-"ll -’||)|.)()|nle!i chief engn‘leen ALL THE PE:FOIMANCE P OVEDINAS G N Ee
of The Astatiec Corporation of Conneant. ORD PLAYING FEATURES OF THE WORLD.
hio. George J. Parker, formerly =
@0y 13 , : RENOWNED MIRACORD XA-100.
president of the Daystrom Instrument Di- At High Fidelity Deol £ A
vision at Archbald, Ta., has been named Ry (S ae s ey whece
vice-president of Daystrom, Ine., in charge $37 50
of the corporation’s Washington oftice. Shipped completely assembled with all plugs
the East's newest high-fidelity haven and leads attached, ready for opera!wn
is Audio Enterprises, Inc, in Hackensack, with GE RPX-050A Cartridge.. $44 .50

N. J, operiated by Robert G. Zurheide,
H. C. (Bill) Hornickle, who developed the
Scnickelgruher’ nolse cancelling micro-
phone during World \War 11, was named
as general m:lnugel of the Pacific Division
of United Tran rmer Company, and will Circle 87A
head a sales staff which will he located at
‘. R. Strassner Compiny, in l,0s Angeles.

AUDIOGERSH CORPORATION
23 Park Place, New York 7, N. Y. + WOrth 4-8585

In Conoda: Atlas Radio Corp.. Utd. * Toronto, Cenada

R, E. Carlson, formerly manager of the
High ¥idelity Division of IPairchild e
cording 1Squipment Company, \Whitestone RECORDS PRESSED
I.. 1., recently appnipled vice-president and COMPLETE PACKAGE DEAL
general manager of the com 1v: Ray F.
Crews resigned as exccutive vice-president .
°

effective Mareh 31st, according to an an- O gég:eschpllcarsd T
nouticetnent by Sherman M. Fairchild, 15¢s Lonverted fo apg
company presideni ® Tapes Transferred to Discs

Wwilliam Herrman, well-known in New o . q
York audio circles from his coverage of Top Quality Pressings in Small or Large
the field for Retailing Daily. has been ad- Quantities
vanced to the position of news bureau e
manager for Hoffman [ilectronics, 1.os An- Send for Descriptive Brochure and Rate
geles lirm which Rill joined after noving Schedules

o sunnier climes, Burton Browne, Dept. E
Gaslight Club president and head of Chi-
cago ad agency bearing his nmne, named CREST RECORDS, INC.

by mayor to special N1-Chicago Citizen's . 3
committee which aims to promote Chicago 220 Broadway, Huntington Station, N. Y,
as an mduxtrial, commercial, cultural, and

recreational centen Circle 87C

UNKEN

INDISPUTABLY.
: the world’s best
aserewwe  microphones

Hnew CMm
{ shown here
‘(‘o:ly 4
igh}, and th
‘ogmous UdTm, MERICAN | Dept. A

7 Park Ave,

Write for com-
plete details. 2TE INC. | New York 16, N. ¥,

2

Sole U.S. Importers

Circle 87B

87
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Precision stylus pressure |
gauges available in 2 models
calibrated from 2 to 15 grams |
or 3 to 30 groms each way from
center position.

The extra indicator "hand” will remain at |
the maximum reading of the device until
reset by a knob on the dial face. |
CORRECT STYLUS PRESSURE NOT ONLY
GUARANTEES MINIMUM STYLUS AND
RECORD WEAR, BUT ASSURES SOUND
PICK-UP AT MINIMUM DISTORTION.

‘-‘ Dealers —
"E “‘\. ealer:

Why not investigate ...
=y Send for Folder Code GIOJU

WRITE FOR ILLUSTRATED FOLDER

GEORGE SCHERR (CO., Inc.

200-DO LAFAYETTE ST.o NEW YORK 12,A.Y.

Circle 88A

NOW uLTIMATE PERFECTION
IN TONE ARM PERFORMANCE

Ortho-sonic v/a

TRACKS COURSE OF ORIGINAL RECORDING $¥YLUS

VITAL ENGINEERING
PRINCIPLE SOLVED!

Tracking error completely eliminated

FLAWLESS REPRODUCTION  ottained.
Stylus moves in straight line from edge to
center as in original recording.
INSPIRED DESIGN: Increases

. . . fits smallest cabinet . . .
size records . . . no scratching possible

. all popular cartridges fit.

NEVER BEFORE in the history of Hi-Fi de-
velopment has the introduction of @
single component crcated such wide in-
terest, laboratory and editorial endorse-
ment.

Get ORTHO-SONIC V/4 with its 10 incom-
parable features. ONLY $44.50

At Better Hi-Fi Dealers Everywhere
WRITE FOR ILLUSTRATED LITERATURE

ORTHO-SONIC INSTRUMENTS, Inc.
66 B Mechanic Street, New Rochelle, N. Y.

Circle 888 |

record life
plays aft |

|

88

ADVERTISING
INDEX
[ ]

Acro Products Co, .. 80O
Allied Radio Corp. 67
Altec Lansing Corporation 9, 66
American Elite, inc oy 817
Amperex Electronic Corp. .. 57
Ampex Corporation @ 55
Arnhold Ceramics, Inc 16
Audak Co. . as : 8
Audiogersh Corporation 83, 85, 87
Bard Record Company, Inc . 80
Belden Mfg. Co. gp E 7
Bell Telephone Laboratories .. 22
Bradford & Company . 76

British Industries Corporation
facing p. 1, 3, 4,5

Cabinart . o E)
Capps & Co., Inc. N .. 88
Collaro Record Changers Cover 3
Crest Records, Inc. ys.j B7
Classified Ads ... .. 86
Discus Corporation .. .. 86
du Pont de Nemours. ET., & Co. (inc.),
Film Dept. .... . s 317
Electro-Sonic Laboratories. Inc. .. 70
Electro-Voice, Inc. Cover 4, 20, 21
Electro-Voice Sound Systems 87
Elgin National Watch Company 2
Ercona Corporation 77, 79
Flsher Radio Corp. .... 10
General Electric Company .. 86
Coodmans [ndustries, Ltd. .. 79
Cray Research and Development Co., Inc. 68
Harman Kardon, Inc. ... 53
Harvey Radio Co., Inc 41-48
Heath Co. o .. 75
High Fidelity House =w Bi7
Hollywood Electronics 87
Hudson Radio and Television Corp 88
Hughes Research and Development
Laboratories 15
Hycor Co., Inc. 8
Jensen Manufacturing Company 51
Keros Enterprises . 80
Kierulff Sound Corporation 87
Kingdom Products, Ltd. 69
Lafayette Radio 63
Lansing, James B., Sound, 33
Leonard Radio, Inc. . 83
Lorenz .. @ . 69
Mclintosh Laboratory, Inc. ... 35
Metzner Engineering Corporation 59
Minnesota Mining and Mfg. Co. 12, 13
Mullard Overseas Ltd. ..... 17
North American Phitips Co., Inc 82
Ortho-Sonic Instruments, Inc 80
Pickering & Company, Inc. 19
Pilot Radio Corp. . 61
Presto Recording Corporation o
Professional Directory 87
Rauland-Borg Corporation 72
Recoton Corporation . 73
Rek-O-Kut Company . 65
Robins Industries Corp. 87
Sams, Howard W., Co., Inc 85
Santa Monica Sound 87
Scherr, George Co., Inc 80
Sherwood Electronic Laboratories, 1
Shure Brothers, Inc. . 6
Sonotone Corporation 39
Tannoy {Canada) Limited 81
Tapetone Incorporated n
United Audic Products 14

United Transformer Co. . Cover 2

! CU-1R Supplied with regular duty stylus,

WWW ammerieantadiahistory com

Capps HOT-STYLUS UNIT

| e

LONGER STYLUS LIFE

REDUCES LOADING ON CUTTING HEAD
IMPROVES FREQUENCY RESPONSE
IMPROVES SIGNAL TO NOISE RATIO
FACILITATES PROCESSING

EASILY INSTALLED AND OPERATED

[ | The CAPPS HOT-STYLUS UNIT is
[ used for applying heat to disc recording styli,
softening the disc material at the point of
contact thereby producing smoother, more
i aceurate grooves. This results in a substantial
| reduction in surface noise, especially at the
inner diameters and minimizes the mechani-
cal load on the cutting head increasing its
efficiency and freq y resy

When ordering specify make
and model nnmber of cutter
head and stylus requirements.

| Model No.
CU-1 Supplied without stylus ... $60.00 net

LP or 78 ... 66.50 net
CU-1C Supplied with custom made stylus to
customer’s specification 70.50 net

This complete unit may be obtained
at your nearest dealer

Capps & co., INC.
20 Addison Place ® Valley Stream, N. Y,
| Circle 88C

@
GOOD
LAW
TO
BREAK

The law of averages says that
cancer will kill one out of every
six Americans. But the law does
not have to prevail. You can help
break it in two ways. By having a
thorough medical checkup every year
.and by sending a contribution to
your Unit of the AmericanCancer Society
or to Cancer, c/o your town's Postmaster.

| Fight cancer with a checkup and a check

AMERICAN CANCER SOCIETY l

AUDIO e APRIL, 1956
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INSTALLATION SIMPLIFIED

Gial's e
Gt e

2 new ekicd

RC-54

Automatic Intermix
RECORD CHANGER

Three Speeds: 3313, 45 and 78 rpm . <

More people can now enjoy the rehiable
quality and performance of the Collaro RC-
54 —because something has been done about
the installation problem.

The two new RC-54 series have power and
sound leads wired and soldered in position.

Both are supplied with Automatic 45 rpm
Spindle Adapters and both offer a choice of
pickup cartridges: either the G.E. dual-sap-
phire magnetic or Collaro Studio O dual-
sapphire crystal.

The 'C’ Series are supplied with pre-cut, un-
finished mounting boards, suitable for easy
installation into record cabinets and consoles
—without the need for intricate carpentry.

The ‘M’ and ‘B’ Series are supplied with
hardwood bases instead of mounting boards

—'M’ for mahogany and ‘B’ for blond. These
require no carpentry whatever. They can be
fitted into most cabinets, or placed on open
shelves, tables or any other convenient sur-
face.

With woodworking, wiring and soldering
eliminated —it takes no time at all to install
an RC-54. And of this you can be sure . . .
there is no finer record changer than Collaro.

Sold by Leading
Sound Dealers

Priced from $5600

Write for complete specifications to Dept. ZD-1 “ewots
R Mn"

oIy,
fani

s

ROCKBAR CORPORATION ¢ 2/5 East 37th Street, New York 16, N. Y. ¢ Made in England

WWW. atmeidsaatadioRistery.com
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...STOP UNWANTED SOUNDS = '°

- P
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Now...Broadcast Performance Designed for Public Address

COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE

All the advantages of the E-V Variable D* are now available in the new
high-tidelity “664"...for public address, recording, communications and similar
applications. Uniform cardioid polar pattern provides high front-to-back discrimination
against unwanted sounds, without close-talking boominess. Easily solves sound
pick-up and reproduction problems under a great variety of conditions. Gives distinct,
natural reproduction of voice and music. Increases working distance from
microphone. Gives greater protection against feedback. Especiatly usetul where
ambient noise and scevere reverberation exist. Pop-proof filter minimizes
o wind and breaih blasts. E-V Acoustatloy diaphragm guaranices
N smooth wide-range reproduction. Can be used on a floor or desk stand
or carried in the hand. No finer microphone tor performance
and value! Write for Technical Specification Sheer 464.

RN

*EV Pat. Pend.

Model 664. Variable D* Super-Cardiold Dynamic Microphone.
Uniform response at all frequencies from 60 to 13,000 cps. Output
level —55 db. 150 chm and high impedance. Impedance changed by
moving one connection in connector. Line balanced to ground and
phased. Acoustalloy diaphragm, shielded from dust and magnetic
particles. Ainico V and Armco magnetic ron in non-weided €ir-
cuit. Swivel permits aiming directly at sound source for most
effective pick-up. Pressure cast case. %"—27 thread. Satin chrome
finish. 18 ft. cable with MC4M connector. On-Off switch. Size
1% in. diam. 7%s in. long not including stud. Net wt.: 1 1b. 10 oz

List Price $79.50

Model 419 Desk Stand available for use with the *'664'' (extra).

ElelltoYorce

ELECTRO-VOICE, INC. - BUCHANAN, MICH.
Exporl: 13 East 40th Streel, New York 16, N. Y. U.5.A. Cables: Arlab

HIGH-FIDELITY MICROPHONES « SPEAKER SYSTEMS * PHONO-CARTRIDGES » AND OTHER ELECTRO-ACOUSTIC PRODUCTS
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