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Philip C. Geraci is the only contributor
to this issue whose name is here for the
first time. He is a photographer and an
instructor in photography for the Univer-
sity of Maryland, which made it convenient
for him to take and process the pictures
that illustrate his article so well. This is
also, he says, an ideal situation for an
amateur recordist, because of the oppot-
tunities to tape excellent musical perform-
ances by a great many bands, orchestras,
and choral groups. He is assembling ma-
terial for a collection of Maryland music
that will be released as a disc.

Mr. Geraci has a wife, two boys, two
cats, and a goldfish recently widowed by
one of the cats. The rumor that his wife
and children live upstairs while he lives
in the basement with his hi-fi equipment,

coming up occasionally for meals and to

mow the lawn, is probably unfounded in
truth. It s a fact that, although his photo-
graphs have been published frequently,
this is his first article —a feature article,
at that.

We've another new department this
month: Book Reviews. This column will
be prepared regularly by Richard D.
Keller, an engineer who spends his day-
light hours working on semiconductor
products for General Electric, Syracuse,
N. Y. A good part of his spare time is
occupied by high-fidelity experiments with
transistors, and in listening to the results
thereof. Mr. Keller wrote an article on dis-
tortion and its effects for our March 1956
issue.
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THE DUKES OF
DIXIELAND

L ay

FIESTA EN MEXICO
Mariachis Miguel Dias

A rich, colorful variety of traditional

rhythmic music that expresses the heart

and soul of Mexico, Played by authentic

Mexican Mariachi Musicians...recorded

in magnificent hi-fidelity sound. Fea-

tures: Jarabe Tapatio; Guadallajara; Ei

Rancho Grande; etc.

AUDIO FIDELITY AFLP 1816

12-in.

s o

PATACHOU
Songs from Her Hit Shows

Al the vibrance and warmth of this
famous French personality is brought
to life in this magnificent new Ri-
Fidelity recording. Patachou sings your
tavorites: Le Fiacre; Paris; C'est une
Blonde; Autumn Leaves; Sous Le Ciel
de Paris; etc.

AUDIO FIDELITY AFLP 1814

$5.95

s

PLAZA DE TOROS
La Fiesta Brava, Vol. 2
Music of the Bullfight Ring
Again the ‘‘Banda Taurina,” of the Plaza
Mexico, presents, in brilliant Hi-Fidelity,
traditional music of another afternoon
at the bulltights. Complete with port-
folio of full-color reproductions of bull-
fight ‘paintings by world-famous artists,

suitable for framing.
AUDIO FIDELITY AFLP 1817

12-in.  $5.95

$5.95

\iThe BRAVE BULL
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THE BRAVE BULLS!
Music of the Bullfight Ring, Vol. 1
Featuring the “'Banda Taurina" of the
Plaza Mexico world's largest bullfight
arena, A Hi-Fi presentation of an after-
noon at the bulifights. Complete with
bok of 24 full cotor Bullfight Poster
Reproductions. *‘Brilliant engineering"”

—RIGR FIDELITY MAGAZINE,
AUDIO FIDELITY AFLP 1801
12-in.

$5.95

. NOU HAVE 7O HEAR ¥T TO BELIKVE (T!

THEDUKES OF
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~DIXIELAND

THE DUKES OF DIXIELAND
...You have to Hear It to Believe It!

Hot trumpets, cool clarinets, low-down
trombones and a big fat tuba in the
most exciting performance of true New
Orleans Dixle ever recorded! The
“MOST" in Hi-Fidelity .. .you've got to
Hear It to Believe It!

AUDIO FIDELITY AFLP 1823

12-in.

$5.95

Unparalleled
Recordings
in New

HIGH FIDELITY

ACCORDION DE PARIS

Jo Basile & Orchestra
Mysterious, romantic, French cafe
music that wraps you in rhythms
now passionate . . . now gay ...
with that enchanting nostalgic
Paris magic. Brilliantly recorded
in true High Fidelity.

AUDIO FIDELITY AFLP 1815
12-in. $5.95

CHA-CHA-CHA

Here, for the first time, superbly
recorded in Hi-Fidelity, is the pul-
sating tropical magic of the fore-
most Cha Cha orchestra in the
world . . . Pedro Garcia, his Del
Prado Orchestra and the capti-
vating Latin beat of the Cha-Cha-
Cha. Complete with illustrated
dance instructions.

AUDIO FIDELITY AFLP 1810

12-in. $5.95

BENDx soncs

AUDIO FIDELITY Recordings are NOT ordinary
recordings — but guaranteed total frequency range

recordings with absolute
pitch . . . perfect tempo —

musical range . . . perfect
this is high fidelity as you

always want it to sound! These are the records audic

manvufacturers themselves
electronic equipment and
Here then, is the Most in
AUDIO FIDELITY, in some
vnusual music ever heard

use to demonstrate their
hi-fi components!

Sound, brought to you by
of the most delightful and
on records . . .

BAWDY SONGS and
BACKROOM BALLADS
Oscar Brand, noted balladeer
sings Folk-Americana often
heard but never recorded. Rol-
licking songs for people with
lusty appetites and strong mu-
sical tastes.

Vol. 1—AUDIO FIDELITY
AFLP 1906 12-in.
Vol. 2—-AUDIO FIDELITY
AFLP 1806 12-in.
Vol. 3—AUDIO FIDELITY
AFLP 1824 12-in.

$5.95
$5.95
$5.95

=27

® CHA CHA CHA, Salamanca Orch.

Concerto with Orch
® TORERO — La Fiesta Brava,

other studies in HIGH FIDE
® TALBOT BROS. of BERMUDA, Vol.
® TALBOT BROS., Vol. 3
® TRINIDAD STEEL BAND
® LORD INVADER: CALYPSO
® MERRY GO ROUND MUSIC
® DRUMS OF THE CARIBBEAN
® CIRCUS CALLIOPE MUSIC
® MERENGUES

® KATHERINE DUNHAM

o
i

Vol. 3

® FIESTA EN ESPANA, Flamenco Guitar

® GRAILVILLE SINGS, Music of Advent & Christmas
® ACCORDIONISTE DE FRANCE, Jo Basile & Orch.
® ROME . . . WITH LOVE! ltalian Accordian

® MARIMBA MAMBO Y CHA CHA CHA
DRUMS OF CUBA-HAITI-BRAZIL

NEW OCTOBER RELEASES

AFLP 1813

AFLP 1811
AFLP 1818
AFLP 1819
AFLP 1820
AFLP 1821
AFLP 1822

LITY sound on AUDIO FIDELITY

2 AFLP 903 10-in.
AFLP 1807 12-in.
AFLP 1809 12-in.
AFLP 1808 12-in.
AFLP 901 10-in.
AFLP 902 10-in.
AFLP 904 10-in.
AFLP 905 10-in.
AFLP 1802 12-in.

AFLP 1803

® TROMBONE Davis Shuman Trombonist

. — Serly

12-in.

These records are available at yozr favorite Audio or Record Shop

WRITE FOR FREE CATALOGUE

NATIONALLY

DISTRIBUTED BY

DAUNTLESS INTERNATIONAL

750 TENTH AVENUE
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NEW YORK 19, N. Y.




BiggestHI-FI PERFORMANCE

CN82—-CN-83

ensen

MANUFACTURING COMPANY
Division of The Muter Company

6601 S. Laramie, Chicago 38, lllinois

In Cancdo, Copper Wire Products, L1d. Licansee

DuU-201

PACKAGES

Jensen Duette and Contemporary models are the greatest
values in hi-fi loudspeaker history! Nowhere will you find so
much performance at such a low cost . . . nowhere can you
get such fine reproduction in so little space.

These authentic hi-fi reproducers are full 2-way and 3-way
systems with special heavy-duty 8” woofer in specially de-
signed enclosures for best bass response. High frequencies
are reproduced by a Hypex* horn loaded compression driver
tweeter (plus Hypex horn loaded compression driver super-
tweeter in the CN-83 system).

You'll need to listen to fully appreciate the outstandingly
smooth, clean, finely balanced hi-fi sound. We think you'll be
Pleased with the trim styling and fine finishes. Ask your
dealer about Jensen Duette and Contemporary now.

*TM Reg.

Duette Speaker Systems

DU-201 Duette 2-way system ngskm gramed Burgandy Fabrikoid finished
Cabinet, Sizes 11”7 H 51/4" 3
Net Price

DU-300 Duete ‘“Treasure Chest 2-way system Choice of genume Blonde
Qak or Mahogany veneers. Size 117 H.; 2314” W 10” D.

IEL PLICE .ororiareeorverionnaaenassessnsacessersssosmorssassos e $76.50
Wrought iron leg set . ™ 4.25
Contemporary Speaker Systems
CN-82  Contemporary 2-way system.
Selected Mahogany. Net Price ...cicceriereeerecececenuerrenerecesrenonssen $88.75
Blonde Oak. Net Price 89.75

CN-83  Contemporary 3-way system
Selected Mahogany, INet Price .......ccoecremceenrecoiinenrcinesnunens 812
Blonde Oak. Net Price . 1

Contemporary dimensions are: 2414”7 H.; 197 W.; 12%” D

Write for Catalog 165-4

TesssesseseercsnnesesstettcestsecttceasscstiseesRstetesssssesse:

$YOU CAN BUILD YOUR OWN ENCLOSURE

If you want the fun of building your own
hi-fi speaker system of your own selection,
this Jensen Manual simplifies it for you.
Complete instructions for free-standing or
built-in systems with simplified drawings,
parts lists, circuit and wicing diagrams.

Send 50¢ today for Jensen Manual 1060

#80000000000000000000000000000000004000000000040000008

tssscrersssssosansssae
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Acoustic Resistance Unit

The bass reflex is probably the most
popular enclosure for loudspeakers,
especially with those who like to build
their own equipment. It is relatively
simple to build; it is, or can be, reason-
ably small; and properly designed, built,
and tuned, it is capable of excellent per-
formance. Now Goodmans Industries
Lid. of England, manufacturer of the
excellent Axiom line of speakers, has
introduced a gadget which will prob-
ably make the bass-reflex enclosure even
more popular by simplifying its design
and construction, and by promising even
better performance. This is the Acoustic
Resistance Unit.

The principle of its operation is not
aew. Acoustic resistance has been used
by knowledgeable audiophiles for some
time. The bass-reflex enclosure, of
course, is a resonator that is tuned to
a certain frequency complementary to
the free-air resonance frequency of the
speaker. If it is too sharply resonant,
it will give boomy, unnatural repro-
duction of bass. Introducing acoustic
resistance into the system spreads out
the frequency range of resonance and
reduces the amplitude; that is, it re-
duces the Q of the enclosure resonance,
or damps it. There are several ways of

“similar to that of cloth.

introducing an acoustic resistance, but
one of the simplest is the “resistive
port” method. In this method the re-
flex port of the enclosure is covered
with layers of dense fabric until a
satisfying effect is achieved.

The  Acoustic  Resistance  Unit
(ARU) is a prefabricated resistive port.
Instead of layers of cloth, it has layers
of wire screening on which flocking has
been applied to produce a resistive effect
It is a hand-
some device in a fine unfinished wood
frame, with a metal grille, which fits
into a rough opening in a suitable cabi-
net and is screwed in from within.

Those who have had experience with
bass-reflex enclosures will appreciate
that no single unit could possibly suit
all enclosures and speakers. At present
there are four models of the ARU.
Three are designed to work with var-
ious combinations of the fine Axiom
80 speaker. A fourth has more uni-
versal application; it is said to be usable
with many 12-inch speakers besides the
Goodmans speakers recommended. Each
of these units requires an enclosure of
a certain volume, although there is a
109 tolerance in the volume— just
enough to make construction noncritical.
The ARU’s for the Axiom 80 speakers
require cabinets from 5,900 cu. in. for

\
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by Joseph Marshall

a single speaker to 11,700 cu. in. for
a set of four speakers. The -172ARU,
which is applicable to many 12-inch
speakers, requires an enclosure of 7,800
cu. in. The ARU can be placed in any
convenient position in the enclosure; a
cutout opening of about 10 by 10 in.
is needed for the 172ARU. Goodmans
says that the ARU’s will load the cone
down to zero frequency and provide
an extension of range (with suitable
speakers) down to 20 cps. Additional
damping is recommended in the form
of padding of the interior surfaces and
the addition of a pair of felt curtains
hanging within the enclosure back of
the cone. This combination is said to
result in the complete absence of
cabinet resonances above 20 c¢ps and to
reduce distortion resulting from exces-
sive cone displacement.

The principle is sound, certainly, and
the model 1 tried with the ‘Axiom 80
speakers produced fine audible results.
1 have no personal experience ot reports
on the use of ARU’s with other
speakers, but I am inclined to think
that the addition of an ARU to an al-
ready constructed system would provide
an improvement only by coincidence.
Effects of the acoustic resistance will
vary with both the volume of the en-
closure and the characteristics of the
speaker used; unless the volume and
speaker characteristics happened to be
close to those required for the ARU,
the match and tuning would not be
proper for the combination. So the
ARU provides no cure-all for bass-reflex
problems. Assuming, however, that you
want to use one of the recommended
speakers and either have or can build an
enclosure of the recommended volume,
the ARU can provide an almost fool-
proof way of achieving a good speaker
system. Even the most unskilled should
be able to build an enclosure of the
specified volume; the size and form are
not important factors and the relative
positions of speaker and ARU are non-
critical; no tuning is necessary. Even
an absolute amateur could build him-
self an inexpensive enclosure and be
pretty sure of results comparable or
even superior to those obtained from
very good - factory produced combina-
tions.

At the moment Goodmans is dis-
tributing  (through Rockbar, Inc.)

AUDIOCRAFT MAGAZINE



ARU’s suitable for use with their own
speakers and the model which can be
used with some 12-inch speakers. But
the idea is worthy of much wider ap-
plication, and I should not be surprised
to see the line extended.

Destaticized Records

The most recent releases from MGM
records have come with a sticker read-
ing: “DUST PROOF. This MGM
record is specially treated and protected
by a process eliminating the attraction
of dust by static electricity. . . .” This
is a long-overdue development — one
which, I trust, will soon be so widely
copied by other labels that in a few
months we can take it for granted that
any record we buy has been so treated.
Now that there are several ways of
destaticizing records, it seems to me
that the manufacturer has a pretty clear
obligation to deliver to his customer
a recording as free of static susceptibil-
ity as the art permits. Though I know
little of the business of manufacturing
records, it seems likely to me that man-
ufacturers can do this more conveniently
and more effectively than the customer
himself; certainly, the customer would
be pleased to have the job done before
the record comes to him.

As for the MGM discs, the destat-
icizing is quite effective. I experienced
far less trouble with dust and lint on the
first playing of the new MGM’s than
with other labels. I don’t suppose the
treatment can be permanent, but this is
certainly a step in the right direction;
I hope MGM is rewarded for its pio-
neering with wider sales.

New Cartridge

Some months ago in this column we
had a discussion about pickup move-
ments. It began when I commented on
the theoretical advantages of the mov-
ing-iron design used by Angel. Then I
reported some correspondence with
Sherman Fairchild, in which he pointed
out that a moving-coil pickup (like the
Fairchild) is not necessarily handi-
capped by having to move a coil as well
as a stylus bar. The newest model of the
Fairchild, the 225A, is evidence that
Mr. Fairchild was not speaking merely
in academic terms; the 225A is a con-
siderable improvement on a fine car-
tridge. Previous models were nicely flat
to 15,000 cps but had a small peak at
17,000 or so, followed by a fairly sharp
cutoff. The peak in the 225A has been
moved to above 20,000 cps, and re-
sponse is now beautifully flat all the
way up to that frequency and beyond.
Low-end response is also very good in-
deed, being flat on my system down to
15 cps. The sound is especially clean
and sweet on the high end, the tran-
sient response is excellent, and my ears

Continued on page 44
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Only planned high fidelity
can give you true high fidelity!

Putting together a hi-fi system for your
home can be simple—and it probably
will cost a lot less than you think!
Here at MusiCraft we offer the kind
of infermation and guidance that will
help you get started right and avoid
mistakes.

As you may know, possible combi-
nations of components are practically

limitless. We're happy to help you
choose what will best suit your home
and your budget. You can start small
and add as you wish.

Stop in at MusiCraft soon or write
us for further information. Let us help
you plan the kind of high fidelity
system that will give you #rue high
fidelity.

Send your name and address if you would like to be on our mailing list for our
announcements. Would you like a free copy of “Understanding High Fidelity”?

If you want to ‘‘build-it-yourself’’ and save—MusiCraft
has a complete line of component parts in stock. The

step~by-step directions are easy to
follow—and you can feel free to call
on us for any technical assistance
_you may need.

48 East Oak Street * Chicago 11, Hlinois * DElaware 7-4150

Lowest Prices + Largest Component Selections « Complete Custom Installation Service



ELECTRONICS DATA HANDBOOK

Allied Radio Corporation has an-
nounced the release of a G4-page Elec-
tromics Data Handbook that consists of
a carefully selected collection of the
most-often needed formulas and data
used in radio and industrial electronics.

Formulas include those needed for
basic circuit analysis; transmission-line
calculations, determination of vacuum-
tube characteristics, resonance calcula-
tions, and meter calculations.

Included are up-to-date RETMA and
Military specifications for resistors and

New electronics data handbook.

capacitors, coil winding data, wire gauge
data, metric relationships, tables for
directly interchangeable radio and TV
picture tubes, interchangeable batteries,
pilot lamps, decimal equivalents of frac-
tions, logarithms, and trigonometric
functions. A three-page explanation of
the use of logarithms precedes the
logarithm tables. Additional data cover
attenuator networks, minimum loss pads
and mixers, decibels vs. voltage, current
and power ratios, and complete details
on using the RETMA 70-volt system of
speaker hookup.

This information was compiled and
prepared by Allied’s technical staff. The
booklet was prepared by the Publica-
tions Division of Allied Radio, under
the direction of Eugene Catrington, and
was edited by Nelson M. Cooke, Lt
Cdr., United States Navy (Ret.), author
of Mathematics for Electricians and

6

Radiomen and formerly with the Naval
Research Laboratory.

The book is available from Allied
Radio Corporation and is priced at 35¢
postpaid. Allied’s stock number is 37
K 398.

CABINART/JENSEN KITS

An arrangement has recently been an-
nounced whereby the Cabinart Division
of the G & H Wood Products Com-
pany will manufacture and sell a special
line of Jensen-designed cabinet kits in-
tended for use with Jensen high-fidelity
loudspeaker kits.

Seven basic cabinet kits are offered
to accommodate Jensen sSpeaker kits.
They range from the diminutive Duette
to the large Imperial. A choice of high-
boy corner or lowboy noncorner styles
is available for systems using 12- and
15-inch woofers.

All needed parts are furnished with
the cabinet kit series, including hard-
ware. In addition, all wood panels are
cut to size and shaped, and all necessary
cutouts for speaker units and controls
are provided.

All cabinet types are furnished in
basic kits, constituting the plain ply-
wood functional enclosure; or pre-
finished dress kits which include pre-
finished and rubbed mahogany or
blonde korina top panels, bottom mold-
ings, and a base or legs, plus wrap-
around grille cloth.

AUDIO VACUUM-TUBE
VOLTMETER KIT

The new Heathkit Model AV-3 AC
vacuum-tube voltmeter is designed espe-
cially for audic measurements and low-
level AC measurements in power-supply

For more information abowut amy of
the products mentioned in Audio-
news, we suggest that you make use
of the Product Information Cards
bound in at the back of the maga-
zine. Simply fill out the card, giving
the name of the product in which
you're interested, the manufacturer's
name, and the page referemce. Be
sure to put down your name and
address too. Send the cards to us and
we'll send them along to the manu-
facturers. Use this service; save
postage and the trouble of making
individual inquiries to a number of
different addresses.

filters, etc. The unit employs a cascode
amplifier circuit with cathode-follower
isolation between the input and the am-
plifier, and between the output stage

m s
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Redesigned Heath VIV M kit.

and the preceding stages. The input im-
pedance of the circuit is 1 megohm
at 1,000 cps. Response of the AV-3 is
said to be essentially flat from 10 cps
to 200 Kc, and the meter is reported to
be usable for tests even beyond these
frequency limits. Increased damping in
the meter circuit stabilizes the meter for
low-frequency tests. Nylon insulating
bushings at the input terminals reduce
leakage and permit the use of the 5-
way Heath binding post.

The wide voltage range covered by
the AV-3 makes it valuable not only
in high fidelity and service work, but
also in experimental laboratories. AC
(RMS) voltage ranges are 0 to .01,
.03, 1, 3, 10, 30, 100, and 300 volts.
Decibel ranges cover —52 db to 452
db. This unit employs an entirely new
circuit as compared to the previous
model. 1% precision multiplier re-
sistors are used for maximum accuracy.

Additional information about the
Model AV-3 AC vacuum-tube voltmeter
will be furnished on request.

NEWCOMB AMPLIFIER /TUNER
A new combination tuner /amplifier /pre-
amp with controls has been added to the
Compact line of Newcomb Audio
Products Company. The new unit,
known as the Royal 712 Compact, is % in.
high, 14% in. wide, and 10 in. deep.

The amplifier section of the unit is

AUDIOCRAFT MAGAZINE



rated at 12 watts, with response said to
be within 1 db from 20 to 20,000 cps.
Tortal harmonic distortion, according to
the manufacturer, is below 1% at 12
watts. Output impedances are 8 and 16
ohms.

Inputs are provided for magnetic pick-
ups, crystal pickups, tape, and an aux-

iliary input. An input-impedance se-
lector matches input requirements of
magnetic pickups. A special multiple-
output jack simplifies adaptation to the
reception of stereophonic or binaural
broadcasts using the new FM multiplex
system. A tape-output jack permits the
recording of programs while listening.

Latest Anechoic Test Room

NEW anechoic chamber for re-

search and testing in all phases
of acoustics has been completed by
Stromberg-Carlson, a division of Gen-
eral Dynamics Corporation.

This new facility, designed both to
exclude all exterior sounds and to
eliminate internal acoustic reflections,
is adjacent to the engineering build-
ing of the company’s Special Products
Division, at 1700 University Avenue,
Rochester, New York. Desigh and
construction of the chamber was under
the direction of the company’s Electro-
acoustics Research Group, headed by
Frank H. Slaymaker.

Since the chamber stands less than
50 ft. from the main line of the New
York Central Railroad, and is only a
slightly greater distance from a heavily
traveled city street, it was necessary to
construct a “‘room within a room” in
order to exclude exterior noise. The
outer shell of this structure is of high-
density concrete blocks. Inside this,
separated by several inches of air
space, is another room, the walls of
which are fabricated of panels of a
high-density cement and asbestos com-
position. This entire internal struc-
ture, 25 by 25 by 27 ft., is completely
suspended on special vibration-absorb-
ing felt hangers.

e
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Loudspeaker system being set up for tests in new anechoic chamber.

To absorb internal sounds and pre-
vent echoes within the room, the
chamber is lined on all sides, includ-
ing floor and ceiling, with thick glass-
fiber batts, hung edgewise to the wall
in alternate widths of 1, 2 and 4 ft.
Thus this acoustical insulation, when
viewed in profile, presents a saw-tooth
appearance, with a2 minimum thickness
of 1 ftr. of the glass-fiber insulation,
and a maximum thickness of 4 ft. A
fabric core in the glass-fiber material
supports the insulating material from
the ceiling.

For most acoustical measurements
an open steel grid will serve as a floor.
However, in some cases in which even
this might cause echoes that would
interfere with the tests, the grid can
be removed, and the equipment sus-
pended from the ceiling.

The single opening into the cham-
ber is fitted with special double doors
of the same type used for jet-engine
test cells. They are 6 in. thick, and
filled with a cork sound-absorbing
material.

In addition to serving Stromberg-
Carlson’s acoustical research and test-
ing requirements, the new anechoic
chamber also will be made available
to other industries for sound measure-
ments.

Magnetic-pickup input is said to be able
to produce full rated power with as little
as .005 volt input.

The radio dial of the Royal 712 Com-
pact is edge-lighted, and includes a
finely calibrated o to 100 reference

L i e S G

Newcomb combined amplifier-tuner.

scale in addition to the regular FM and
AM scale. The FM sensitivity is claimed
to be better than 5 wv for 30 db of
quieting.

The Newcomb Royal 712 includes
seven panel controls as follows: bass
tone, range —24 to 416 db; treble con-
trol, range —27 to -+14 db; function
selector for FM, FM no AFC, AM,
phono, phono with rumble filter, aux-
iliary input, and tape input; record-
response control with six positions;
level control; full-range loudness con-
trol; and tuning control.

PRINTED-CIRCUIT KIT

Photocircuits Corporation has developed
a complete kit for accurate and simpli-
fied production of engineering or pro-
totype models of printed-circuit parts.
A completely etched electrical circuit
ready for assembly can be made in about
30 min., according to the manufacturer.
A newly developed drawing pen is used
to draw the pattern, obviating the use
of paints, tape, photosensitive coatings,
or negatives.

The kit is composed of the drawing
pen and etchant resist ink, 4 bottles of
etching powder, a drawing guide, 10
copper laminated Bakelite sheets (5

‘with copper laminate on two sides), 10

most popular tube sockets, and detailed
instructions for use.

At least a dozen circuits, it is said,
may be produced with the materials in
the kit. Information about the printed-
circuit kit is available on request.



You can enjoy savings without
sacrificing quality—if you “build-it-yourself”
and eliminate labor charges; and if

you buy direct from the manufacturer and

eliminate extra profit.

Here’s what you get:

High-fidelity amplifiers, tuners, and speakers that you assemble yourself,

from the step-by-step instructions furnished. You get, top-quality parts at lower
cost through Heath mass purchasing power. You get the equivalent

MODEL BC-1 of systems costing approximately twice the Heathkit price.

MATCHING CABINETS

The Heathkit AM tuner, FM tuner,
and preamplifier kits may be stacked
one on the other to form a compact
*‘master control’ for your hi-fi system.

BC1 . w0 G
FM-3A
WA-P2 .

e O ©
MODEL WA-P2

MODEL W-5M

“" Heathki

Instructions are complete, and our amazing step-by-step method, tied-in

with large pictorial illustrations, guide the beginner through each stage of assembly,
If you can follow directions you can succeed, and can build

high-fidelity equipment you will be proud to show off to your family and friends.

MODEL W-3M

it

%‘ge@@@

IS FUN TO BUILD:

MODEL FM-3A

Here’s the proof:

Thousands of Heathkits have been built at home by people just like yourself,
and you should treat yourself to this same experience by dealing with the
world’s largest manufacturer of top-quality electronic kits for home and industry.
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Heathkit Model FM-3A High Fidelity FM Tuner Kit

Features A.G.C., and stabilized, temperature-compensated oscillator. Ten

uv sensitivity for 20 DB of quieting. Covers standard FM $ 9 5*

band from 88 to 108 mc. Ratio detector for efficient hi-fi 26 .

performance. Power supply built in. Illuminated slide rule:  jwith Cabinet)

dial. Pre-aligned coils and front end tuning unit. Shpg. Wt. 7 Lbs.
5269 5*

L 3

Heathkit Model BC-1 Broadband AM Tuner Kit

Special AM tuner circuit features broad band width, high
sensitivity and good' selectivity. Employs special detector

for mintmum signal distortion. Covers 550 to 1600 k¢. RF  (with Cabinet)
and IF coils pre-aligned. Power supply is built in. Shpg. Wt. 8 Lbs.

Heathkit Model WA-P2 High Fidelity Preamplifier Kit

Provides 5 inputs, each with individual level controls. Tone controls pro-
vide 18 DB boost and 12 DB cut at 50 CPS and 15 DB boost and 20 DB
cut at 15,000 CPS. Features four-position turnover and $2175*
roll-off controls Derives operating power from the main .
amplifier, requiring only 6.3 VAC at 1 a. and 300 VDC  (with Cabinet)
at 10 ma. Shpg. Wt 7 Lbs.

Heathkit Mode! W-5M Advanced-Design High Fidelity Amplifier Kit
This 25-watt unit is our finest high-fidelity amplifier. Employs KT-66 out-
put tubes and a Peerless output transformer. Frequency response = 1 DB
from 5 to 160,000 CPS at one watt. Harmonic distortion s 75
less than 19, at 25 watts, and 1M distortion less than 59 °
19 at 20 watts. Hum and noise are 99 DB below 25 watts. gppg. wt. 31 Lbs.
Output impedance is 4, 8 or 16 ohms. Must be heard to Express Only
be fully appreciated.

MODEL W-5: Consists of Model W-5M above plus Model Shpg. Wi. 38 Lbs.
WA-P2 preamplifier. $81.50% Express only

Heathkit Model W-3M Dual-Chassis High Fidelity Amplifier Kit

This 20-watt Williamson Type amplifier employs the famous Acrosound
Model TO-300 “ulira linear” output transformer and uses 5881 output
tubes. Two-chassis construction provides additional flexi-

bility in mounting. Frequency response is == 1 DB from s 75
6 CPS to 150 kc at 1 watt. Harmonic distortion only 1% 49

at 21 watts, and IM distortion only 1.3% at 20 watts. Out-  gp.o wy, 29 Lbs.
put impedance is 4, 8 or 16 ohms. Hum and noise are 88 Express only
DB below 20 watts.

MODEL W-3: Consists of Model W-3M above plus Modet
WA-P2 preamplifier: $71.50%

Shpg. Wi, 37 Lbs.
Express only

MODEL W-4AM MODEL A-9B

Heathkit Model W-4AM Single-Chassis High Fidelity Amplifier Kit
The 20-watt Model W-4AM Williamson type amplifier combines high
performance with economy. Employs special-design output transformer
by Chicago Standard, and 5881 output tubes. Frequency

response is == 1 DB from 10 CPS to 100 kc at 1 watt. Har- s 75
monic distortion only 1.5%,, and IM distortion only 2.7%, 39 .

at this same level. Qutput impedance 4, 8 or 16 ohms. Shpg. Wi. 28 Lbs.
Hum and noise 95 DB below 20 watts.

MODEL W-4A: Consists of Model W-4AM above plus Model
WA-P2 preamplifier. $61.50*

Heathkit Model A-9B 20-Watt High Fidelity Amplifier Kit

Features full 20 watt output using push-pull 6L6 tubes. Built-in pre-
amplifier provides four separate inputs. Separate bass and treble tone
controls provided, ahd output transformer is tapped at 4, 8, 16 and 500
ohms. Designed for home use, but also fine for public s 50
address work. Response is = 1 DB from 20 to 20,000 35 5
CPS. Harmonic distortion léss than 19, at 3 DB below Shpg. Wt. 23 Lbs.
rated output.

Heathkit Model A-7D 7-Watt High Fidelity Amplifier Kit
Qualifies for high-fidelity even though more limited in s 6 5*
power-than other Heathkit models. Frequency response is 18 °

= 115 DB from 20 to 20,000 CPS. Push-pull output, and. sppg, wt. 10 ibs.
separate bass and treble tone controls. p

MODEL A-7E: Same, except that a 12517 permits preampli- $20.35%
fication, two inputs, RIAA compensation, and extra gain. Shpg. Wt. 10 Lbs.

Heathkit Model XO-1 Electronic Cross-Over Kit

Separates high and low frequencies electronically, so they may be fed to
separate amplifiers and separate speakers. Selectable cross-over frequencies
are 100, 200, 400, 700, 1200, 2000, and 35,000 CPS. Separate level control
for high and low frequency channels. Minimizes inter- s 95
modulation distortion. Attenuation is 12 DB per octave. Is °
Handles unlimited power. Shpg. Wt. 6 Lbs.

Express only

NOVEMBER 1950

Shpg. Wt. 35 Lbs.

MODEL A-7D

HEATHKIT SPEAKER SYSTEM KITS

These speaker systems are a very vocal demonstration
of what can be done with high-quality speakers in en-
closures that are designed especially to receive them.
Notice, too, that these two enclosures are designed to
work together, as your high-fidelity system expands.

Heathkit Model §5-1 High Fidelity
Speaker System Kit

Employing two Jensen speakers,
the Model 8S-1 covers 50 to
12,000 CPS within = 5 DB. It
can fulfill your present needs,
and still provide for future ex-
pansion through use of the SS-
1B. Cross-over frequency is 1600 CPS and the system is rated
at 25 watts. Impedance is 16 ohms. Cabinet is a ducted-port
bass-reflex type, and is most attractively
styled. Kit includes all components, pre-cut 5399.5
and pre-drilled, for assembly.

Shpg. Wt. 30 Lbs.

Heathkit Model 55-1B Range Extending
Speaker System Kit

This range extending unit uses
a 15" woofer and a super-
tweeter to cover 35 to 600 CPS
and 4000 to 16,000 CPS. Used
with the Model $S-1, it com-
pletes the audio spectrum for
combined coverage of 35 to
16,000 CPS within = 5 DB.
Made of top-quality furniture-
grade plywood. All parts are
pre-cut and pre-drilled, ready
for assembly and the finish of
your choice. Components for
cross-over circuit included with
kit. Power ra-

ting is 35 watts, 59995
impedanceis 16
ohms.

Shpg. Wt. 80 Lbs.

MODEL XO-1

*Price includes 109 Fed. Excise tax where applicable.

HOW TO ORDER:
It’s simple—just identify the kit you desire by its model
number and send your order to the address listed below.

Or, if you would rather budget your purchase, send for
details of the HEATH TIME-PAYMENT PLAN!

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 18, MICHIGAN

. Write for
- Free Catalog

HEATH COMPANY

BENTON HARBOR 18, MICHIGAN

Please send Free HEATHKIT catalog.

A Subsidiary of Daystrom, Inc.

Name

Address

City & Zone State.




N the months past we have dis-

cussed at some length the use of
both hand and power tools in the home
workshop. Once the operation of a tool
is mastered, the craftsman should learn
how to shatpen that tool. Quality and
accuracy of woodwork depend upon the
keenness of the tool’s cutting edge, and
sharp tools are safer to use than dull
ones. Yet, as obvious as these facts may
appear, many a man continues to use
unbelievably dull tools.

Caring for most hand tools requires,
principally, a common oilstone with a
rough surface on one side and a fine

Courtesy Stanley Tools,
Division of The Stanley Works.

Fig. 1. Grinding a chisel or plane iron.

surface on the other; a flat file and a
slim-tapered triangular file; and a small
grinding wheel, either hand-operated or
power-driven. Now let’s trace the steps
necessary to put a razor-sharp edge on
" the tools most used.

Sharpening Chisels, Plane Irons, etc.
When chisels, plane irons, and spoke-
shave blades have been damaged or the
bevels shortened by numerous whettings
on an oilstone, it is necessary to restore
the bevel by using a grinding wheel.
The angle of bevel should be 25° o
30° and can be gauged by making the
length of the bevel twice the thickness
of the tool blade. Place the tool on the
rest with the bevel lightly touching the
face of the wheel, which is revolving
toward the tool as illustrated in Fig. 1.
It is important that the bevel be ground
flat or slightly concave. Move the tool
from side to side across the stone and
dip the blade in water frequently to
prevent burning the edge. If the metal
turns blue-black in color, the temper
of the steel is lost and the softened
edge is easily dulled and damaged.
When you've finished grinding the
bevel, check it for squareness. The edge

I0

should be approximately at right angles
to the sides of the tool. To assist the
amateur in grinding chisels and plane
irons, there are several devices on the
market which hold the tool at the cor-
rect angle throughout the operation to
insure a straight, even bevel.

The second part of the sharpening
process is whetting or honing, and this
requires an oilstone with a mixture of
machine oil and kerosene as a lubricant
on its surface. Do not use water, or
small particles of the steel will become
embedded in the pores of the stone.
Occasional whetting can keep a fine
edge on the tools for a long time be-
tween grinding.

Place the bevel almost flat on the
oilstone with the back edge of the bevel
very slightly raised, and with a steady
hand move the tool back and forth
over the entire surface of the stone
in a rotary motion. Using the com-
plete face of the oilstone will wear
it down evenly to maintain the flatness
necessary for perfect whetting. When
the bevel edge has been honed, reverse
the tool and place the back side per-
fectly flat on the oilstone. ‘A few strokes
back and forth should remove the wire
or feather edge which formed during
the grinding. Finish the whetting by
drawing the tool several times across
a piece of smooth leather that has been
glued to a piece of wood. If leather is

Courtesy Staniey Tools,
Division of The Stanley Works.
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Fig. 2. Sharpening inside of augur bit.

not available, a piece of hardwood may
be used for stropping.

To test the sharpness of the tool pass
the thumbnail lightly over the edge of
the blade. If the edge is sharp, it will
grip the nail; if not it will slide over

it. Another method is to inspect the
cutting edge for reflection of light; a
dull edge reflects light, a sharp edge
does not.

Aunger Bits: Use a small, flat, auger-
bit file and sharpen- the inside of the

Courtesy Stanley Tools,
Division of The Stanley Works.

Bidas: 2

Fig. 3. How to file augur-bit lip edge.

spurs — never the outside, or the di-
ameter of the bit will be reduced. Hold
the bit firmly on a bench with the point
upward and move the file in an arc
following the inside shape of the spur,
as in Fig. 2. To file the cutting edge
of the lips, hold the bit point down
and sharpen on the side toward the
shank (Fig. 3). Remove any burr
by lightly stroking the outside with an
oilstone.

Twist Drills: The safest method of
sharpening twist drills is to use a special
precision grinder attachment which as-
sures straight cutting edges equal in
length. .

Hand Saw: Although filing a saw is
a task not too many perform, it’s good
to know the routine of the process to
give your saw the “once over lightly”
between sharpenings by a professional.
Skill, experience, and patience are reg-
uisites in saw filing. The first attempt
should be made on an old saw, using a
new one as a model for comparison.
Three principal operations are necessary
in saw sharpening:

1) Jointing, or making the teeth
uniform in height, is accomplished by
running a flat file over the points of
the teeth until every tooth is touched
by the filee As you progress, you'll
notice that some teeth have been flat-
tened on the top while others have
barely touched the file. Continue the

AUDIOCRAFT MAGAZINE



filing until all flattened points can be
seen clearly. Best results are obtained
when the file is attached to a helder
made especially for this purpose.

2) Setting, or bending the teeth out-
ward, makes the saw kerf wide enough
to prevent the saw from binding in
the wood. Setting is accomplished best
by using a special tool called a “saw
set” (Fig. 4). Srtarting next to the
handle of the saw, place the saw set on
the first tooth bent away from you.
Then, after setting that tooth, skip one
and set the next tooth bent away from
you. When you reach the point of the
blade, reverse the saw and repeat the
process.

3) Filing, or shaping the teeth, is
done with a 6- or 7-inch slim-tapered
triangular file, with the saw held in a
special saw clamp or an improvised
version made from C-clamps and two
strips of hardwood. Begin at the point
of the saw by placing the file in the
gullet next to the first tooth thar is
bent away from you. For a crosscut
saw swing the file to an angle of
about 65° to the handle and make
the first stroke. Lift the file at the end
of the stroke. Each alternate tooth is
filed until the handle of the saw is
reached. Then turn the saw around and,
Courtesy Stanley Tools,
Division of The Staniey Works.

e T W

Fig. 4. Tool for setting band-saw teeth.

beginning at the point, start filing the
remaining teeth. The procedure in
jointing and serting a ripsaw is the
same as with a crosscut saw. The only
difference in filing is the angle of the
stroke — with the ripsaw the file should
be held at right angles to the blade.
Fig. 5 shows side and top views of cross-
cut and ripsaw teeth correctly ground.
As a final operation for both crosscut
and ripsaws dress the sides of the teeth
very lightly with an oilstone. Two or
three light strokes of the stone on each
side of the blade usually are sufficient.

Screw Driver: 'This is one tool that,
strictly speaking, should never be
“sharpened” since it works best with a
blunt edge. But, since were on the
subject of grinding and filing, I think
we would be remiss not to include one
of the most abused of instruments; it

Continned on page 13
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Have fun-
save
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#pO-IT-YOURSELEF’’ KWIKITS — You can build your
own version of the fabulous MASTER with a KwiKit,
University’s “do-it-yourself” enclosure kit. With this
truly amazing kit, you don’t end up with a “cheesebox™!
“You do end up with an enclosure as good as the finest
factory-assembled enclosure, in construction and design.

The XEN-15 KwiKit is similar in every respect to the
MASTER, except that the Kwikit employs a simplified
front frame design. It’s so easy to assemble . . . almost
all you need is a screwdriver. 34" cabinet plywood used
throughout. Finest 34” Birch hardwood used for all fin-
ishing surfaces. Kit contains: all pre-machined and pre-
shaped wood sections; glue; hardware; plastic wood;
saridpaper; easy-to-follow instructions. If you like to
build your own and save money then the KwiKit is made
to order for you. KEN-15 KwiKit $49.75 net.

THE EN-15 ENCLOSURE is the exact enclosure used in
the MASTER system; minus the speaker components. Uni-
versity makes this enclosure available for those who
either have speakers or intend to build toward the
MASTER in successive stages, via P+S-E.

Mahogany $125.00 net. Blond $130.50 net. Unfinished $102.00 net.
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The MASTER is truly a masterpiece that can be seen
and should be heard! The finest principles of acoustic
engineering and the most tasteful elements of styling
have been lavished on it. Each component of the
MASTER is a gem which contributes to its overall
magnificence. Just listen to the sonorous “blg thea-
tre’” 13 woofer, the rich full-bodied middles pro-
duced by exclusive ‘‘reciprocating flare’ horn with
heavy duty compression driver and the crystal clear,
natural highs emanating from the super-tweeter—all
kept in perfect balance by the famous Acoustic Baton
3-way crossover network. A true cornerless-corner en-
closure, it can be used flat against wall or in a eorner.
‘Unusually low price! Mahogany $285.00, Blond $290.00

'BUILD THIS MAGNIFICENT
SPEAKER SYSTEM It’s so simple!

THE P*S*E STORY

P.S-E-Progressive Speaker
Expansion plan (a concept
first introduced by University)
is the most revolutionary de-
velopment in speaker history.

University speaker compo-
nents, enclosures and networks
have been so uniquely designed
that it is possible to start an
excellent basic system at low
cost, and add to it later—while
enjoying immediate listening
satisfaction.

P-S‘E makes it possible tobuild
up to the MASTER (or any other
fine system) in successive, in-
expensive steps, using the KEN-
15 KwiKit and EN-15.

For the complete,
fascinating story of
P+S+E please send
for FREE illus-

trated brochure. -

THE COMPONENTS THAT MAKE THE MASTER A MASTERPIECE

LISTEN

et
UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y.
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The 36ST Berlant Deluxe
Recorder is ideal for radio
station use. Delivers
performance characteristics for
the most exacting quality use.
Hysteresis synchronous drive
model — (99.8% timing
accuracy). Frequency response
40 to 15,000 cps at 15 ips

= 2db. Save the cost of

a second recorder plus savings
in space, operator time and
tape. Perfect for the station
planning stereo tape
broadcasts on AM and

FM simultaneously.

For the Advanced
Audiophile

the Concertone Custom
Recorders answer recording
and playing needs for years to
come. Full professional
features include use of 10%
reels, editing and cueing,
4% signal level meter, 3 motors,
monitoring from tape

while recording,

2 channel input mixer.

Take Time to Pay...

Terms to meet your budget
on all models. (Model 22)

As low as $49.50 down, $7.50
per week, 24 months to pay.

12

Now ONE Berlant-Concertone Recorder
does the

THIS NEW STEREO TRIPLE PLAY HEAD DOES IT—
Plays Full Track, Half Track, Stereo

TRIPLE MAY
HEAD
FULL TRACK
RECORD

HALE TRACK
RECORD
FULL TRACK
ERASE
HAL TRAZX
E2ASE

Head Camplimeri Moded 26ST and Model 36ST. Another exclusive development
of the superb emgiteering laboratories of American Electronics — America’s
foremost mansfextumer of electronics for military, home and industrial use.

FREE— $50.00 worth of recorded tape with
a the purchase of any B-C recorder.

SAVE—$73.50 on a new $93.50 Concertone
Custom Microphone.

Offers limited and may be withdrawn with-
out notice. See your Berlant-Concertone
distributor today for your FREE tape library
or for the microphone savings. .. featured at
the dealer stores listed on opposite page.
Write for new 6-page brochure No. 4-0.

Audio Division,

AMERICAN ELECTRONICS, INC.
655 West Washington Blvd.

Los Angeles 15, California

AUDIOCRAFT MAGAZINE



ALBUQUERQUE
Hi Fi Equipment Inc.
816 San Mateo §. E.
Sound Engineering & Equipment Co.
3011 Monte Vista, N. E.
BEVERLY HILLS
Crawfords of Beverly Hills
456 N. Rodeo Drive

BROADVIEW, ILLINOIS

Hi-Fi Unlimited

1305 Roosevelt Road
BROOKLYN

Brooklyn Hi-Fidelity Center

836 Flatbush Ave.
BUFFALO

Buffalo Audio Center

Arrowlite Co. Inc.

153 Genessee Street
CENTRAL CITY, NEBRASKA

Sampson Electronics

102 G. Street
CHICAGO

Allied Radio Corporation

111 N. Campbell

Continental Corporation

3239 W. Nort

Newark Electric Company

223 West Madison Ave.
CINCINNATI

Customcrafters Audio Inc.

2259 Gilbert Avenue

Steinberg’s Inc.

633 Walnut Street
CLEVELAND

Audio Craft Co.

2915 Prospect Ave.
DENVER

Electric Accessories

Stout at 20th Street
DETROIT

Haco Distributing Co.

9730 Burnette

K. L. A. Laboratories, Inc.

7375 Woodward Ave.

Lobby-Hobby, Inc.

17300 Woodward Ave.
EAST CHICAGO, INDIANA

J. N. E. Television

2013 Broadway
HEMPSTEAD, LONG ISLAND

Newmark & Lewis

43 Main Street
HOLLYWOOD

Hollywood Electronics

7460 Melrose Ave.

Magnetic Recorders Co.

7120 Melrose Ave.
HOUSTON

1216 West Clay
LAFAYETTE, INDIANA

Lafayette Radio

408 North Street
LAKEWOOD, OHIO

Music Unlimited

13410 Detroit Ave.
LAS VEGAS

Nevada Book & Sound

306 E. Charleston

Radio and Sound Supply Co.

25 E. California St.
LONG BEACH

Dackney Electronics

343 East Market Street .

Scott Radio Supply, Inc,

266 Alamitos Avenue
LOS ANGELES

Beverly Hi-Fi

468 So. Robertson Blvd.

L. A. Portable Recorders

521 No. La Cienega Blvd.

Midway Electronics

2817 Crenshaw Blvd.

Sound Unlimited

6320 Commodore Sloat Drive
MIAMI

Hi-Fi Associates

3888 Biscayne Blvd,
MILWAUKEE

Hi Fi House, Inc.

2630 N. Downer Street

Wack Sales

3131 W. North Avenue
MINNEAPOLIS

Electronic Industries, Inc.

2451 Hennepin Avenue

Schmitt Music Company

68 South Tenth Sfreef
NEWARK

Hudson Radio & Television Corp.

35 William Street

Busacker Elecironic Equipment Co., Inc.

The following Berlant-Concertone distributors invite you to visit their store to see the new
TRIPLE PLAY RECORDERS and/or get your free $50.00 fape library or Concertone Cusfom
Microphone for $20.00 with purchase of any Berlant-Concertone recorder.

Radio Wire Television Co.
24 Central Ave.
NEW YORK
Asco Sound Corp.
115 West 45th Street
Third  Floor
Audio Unlimited, Inc.
119 East 59th Street
Goody Audio Center, Inc.
235 W. 49th St.
250 W. 4%th St.
Grand Central Radio
124 East 44th Street
Heins & Bolet
65 Cortiandt Street
Hudson Radio & Television Corp.
48 W. 48th St.
212 Fulton St.
Leonard Radio Inc.
69 Cortlandt St.
Liberty Music Shops
450 Madison Ave,
Peerless Camera Stores
138 East 44th Street
Radio Wire Television, Inc.
100 Sixth Avenue
Recording Wire & Tape Co.
163 East 87 Street
Sun Radio & Electronics Co. inc.
50 W. 20th Street
Terminal Radio Corporation
85 Cortlandt Street

ONTARIO, CALIFORNIA
Rudi Pock — The Original Hi Fi Shop
604 N. Euclid
PASADENA
Audio Associates
689 So. Fair Oaks
Dow Radio
1759 E. Colorado
High-Fidelity House
536 So. Fair Oaks
PHOENIX
Audio Specialists
333 E. Camelback Road
PORTLAND
Meier and Frank Co.
Sandy’s Camera Stores
714 S. W. Washington Street
RED HOOK, NEW YORK
Harter, Inc.
10 South Broadway

RIVERSIDE, CALIFORNIA
Custom Music
3980 Main Street

SALT LAKE CITY
Sound by Craftsmen
358 South 3rd East
SAN DIEGO
Breier Sound
3781 Fifth Street
Recording Center
1342 - 5th Avenue
Wright's House of Hi-Fi
5140 Ei Cajon Blvd.
SAN FRANCISCO
San Francisco Radio & Supply Co.
1280-84 Market Street
SAN MARINO, CALIFORNIA
E. O. Bulkley Co.
2533 Mission St.
SAN PEDRO
Bower’s Music
810 So. Gaffey
SANTA BARBARA
Pacific Audio Supply
2919 De La Vina Street
SEATTLE
Seattle Radio Supply Inc.
2117 - 2nd Avenue
Tall’s
1415 Third Ave.
STOCKTON, CALIFORNIA
Quality Sound Service
1217 North Wilson Way
TOLEDO
Jamiesons High Fidelity
840 W. Central Avenue
Torrence Radio, Inc.
1314 Madison Avenue
TOPEKA, KANSAS
Plaza Television
140 S. Huntoon
TUCSON
Art Electronic Supply Co., Inc.
145 South Park Ave.
VAN NUYS
Valley Electronic Supply Co.
17647 Sherman Way
YONKERS
Westlak:
2475 Central Park Ave.
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Continned from page 11

serves in various capacities from prying
lids to chiseling stonework. Yet, when
we need it for such a simple job as
driving a screw, we become exasperated
when it fails to deliver. Let’s not blame
the tool —in fact, let’s not blame any-

Courtesy Stanley Tools,
Division of The Stanley Works.

SIDE

SIDE

Fig. 5. Ripsaw (top) and crosscut saw
(bottom) teeth as they should appear.

thing or anybody. Let’s just determine
to put a good tip on the poor old im-
plement and use it only for what it was
intended.

Damaged or bent screw-driver tips
should be ground to the proper shape
and size on a grinding wheel. The tip
should be straight across and at right
angles to the shaft of the screw driver.
Be careful not to put a point on the
tip. Retain its original thickness and
the faces, near the tip, should be almost
parallel (Fig. 6). Bear lightly on the

Fig. 6. Proper shape for a screw driver.

wheel during the grinding and dip the
tip of the screw driver into water fre-
quently.

File and Rasp: No grinding action is
necessary for the amateur craftsman to
sharpen these tools — cleaning does the
trick. When wood particles are solidly
wedged between the teeth, try a fire
bath to restore their usefulness.

Continued on page 42
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Microphone Maintenance

In these days when our whole national
economy is built upon a product’s easy
replaceability (up to a year to pay, if
need be), we tend to take it for granted
that today’s purchase will be tomorrow’s
refuse. We gladly trade in the burned-
out shell that was the hottest car on
the road two years ago. We pay $15,-
000 for a clapboard house with a ques-
tionable foundation because we figure
it will last until we can afford to move
to another neighborhood. And so it
goes.

Just what all this has to do with

microphones may not be immediately
clear, but both microphones and loud-
speakers have something that the above-
mentioned items do not. Not even the
most idealistic amplifier manufacturer
would dare to guarantee his products
for five vyears, including twbes, because
electron tubes somehow seem to have
about the same life expectancy as light
bulbs. They wear out—and it doesn’t
take long for them to wear out, either.
The nice thing about a good micro-
phone or loudspeaker, though, is that
its manufacturer would probably be
quite safe in guaranteeing it for five
years, since it has no components in
it that will wear out.
- Like any sweeping statement, that
one needs some qualification. Loud-
speakers will last almost indefinitely,
as long as they are not subjected to
extremes of climate or are not battered
with overload signals. A woofer will,
in fact, improve with age as its constant
edge flexing loosens the suspension and
increases the compliance. A new
woofer’s cone-resonance frequency will
usually be found to drop significantly
within the first six months of use, and
the drop will taper off from that time
on. I don’t know of anyone who has
kept really close tabs on what happens
to a woofer over a period of twenty
years, but several reports have indicated
that the resonance will continue to drop
until the cone rots or dries up and
falls out.

A microphone exhibits even less tend-
ency to change than does a loud-
speaker, but, once again, this is subject
to limitations that might be imposed
by climatic extremes. Crystal micro-
phones, for instance, are likely to be the
shortest-lived. A temperature above a
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certain limit or a few hours of storage
in too high a humidity will ruin one
permanently. Hermetic sealing of the
element will help to stave off nemesis,
but never indefinitely.

Ceramic types are far better in this
respect, being quite insensitive to any
climatic conditions that would not kill
off all forms of life. But few ceramic
microphones are of sufficiently high
quality to deserve a place in the per-
fectionist’s gadget bag.

Dynamics and ribbon units are in-

_disputably the most rugged and long-

lived of any of the quality microphones.
They require care to keep them in peak
condition, of course. Condenser micro-
phones, on the other hand, may well
provide the ultimate quality atrainable
at the present state of the audio art,
but since they incorporate one or more
tubes and must be used with an external
power supply, they must be classed
with amplifiers in their degree of reli-
ability. More about condenser mikes
later.

It can be categorically stated that the
three worst enemies of quality micro-
phones are dirt, concussion, and cor-

rosion, and the degree to which a mi-
crophone can be protected from these
things is likely to determine how long
it will last and in what condition it
will be until its ultimate demise. This
may sound like a contradiction of what
was said before about long life, but
remember that a microphone will
usually not deteriorate at all in normal
use; it is only under abuse that it will
suffer. '

Dynamic and ribbon microphones
contain powerful magnets which can do
an effective job of sorting out the fer-
rous constituents in air-borne dust and
collecting them around the edges of
the moving element, where they will
scrape noisily each time the diaphragm
or ribbon moves. Many mike manu-
facturers take infinite pains to install
filters and screens between the dia-

phragm and the outer environment, but
these will stop only the larger metal
particles from getting through. Finer
dust filters would stop even more from
getting in, but they would also stop the
high frequencies in sound, so these pro-
tective measures can never be totally
effective. The safest way of keeping
dust out of a microphone is to store it
in a case or in a small plastic bag,
keeping a dust bag over it at all times
when it is left inactive on its stand.
The risk of concussion to a micro-
phone is likely to be even greater.
Many seemingly inoffensive acts can
have much the same effect on a mike
as a long drop onto a marble floor. All
of us have at some time seen a person
using a PA system blowing into the
microphone to see whether or not it
was turned on. This will certainly serve
its purpose as a continuity tester, but
it is instant death for certain types of
mikes, particularly ribbon velocity units.
The corrugations in an extremely thin
microphone ribbon are there to allow
it to bend easily and in a linear man-
ner — but the aluminum used for these
ribbons will stretch only so far. Any
ribbon movement as violent as that im-
parted by a closely delivered blast of
air will stretch the ribbon beyond its
limit, either breaking it and wrapping
it around the magnet assembly or pull-
ing out all the corrugations, leaving it
hanging limply like a shred of chintz.
It is easy to see how this could inter-
fere with the mike’s normal operation.
Other types of microphone are less
likely to suffer serious damage from
being blown into, although bere again
the degree of risk depends largely upon
the construction of the individual mike.
Some dynamic types and most crystals
and ceramics are very rugged in this
respect, but whether or not a particular
mike in question is blast-sensitive is,
unfortunately, not likely to be deter-
mined until it has proved itself other-
wise. It doesn’t pay to experiment with
a valuable mike to see how rugged it
is; the safest course is simply to avoid
blowing into it, regardless of how tough
you suspect it to be. Many microphones
are equipped with blast filters, and it is
easy to assume that this renders them
blast-insensitive. A blast filter, though,
is primarily to reduce the effects of wind
noise when the mike is used outdoors,
Continned on page 40
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Book Reviews

Transistors —
Practice

Rufus P. Turner; pub. by Gernsback
Library, New York, No. 51; 143 pages;
$2.00; paper bound; 4th printing.

Theory and

For engineets, technicians, and expeti-
menters who are taking their first fal-
tering steps toward one of the most fas-
cinating new frontiers of science, this
introductory nonmathematical book is
a fine trail blazer.

Beginning with an introductory sec-
tion on semiconductor theory, it pro-
ceeds to transistor fabrication techniques
and a discussion of the major transistor
characteristics, and emphasizes the cur-
rent-controlled low-impedance nature of
transistors as contrasted to the high-
impedance voltage control inherent in
vacuum tubes,

A chapter on equivalent circuits
points out the lack of isolation between
transistor input and output circuits, and
the next several chapters treat in gen-
etal terms transistor amplifiers (both
RF and audio); simple oscillators; the
theory of duality, (intriguing, but not
sufficiently developed to a point of
practical usage); and trigger and switch-
ing principles. The last subject, of
course, is becoming increasingly im-
portant in today’s world of electronic
computers and control systems, and the
basic principles of negative-resistance
operation are nicely presented by Mr.
Turner.

Chapter 8, however, is probably of
greatest immediate concetn to the
practical-minded hobbyist, for it con-
tains complete information on innumer-
able small experimental circuits, with
component specifications and values.
Simple audio amplifiers, hearing aids,
oscillators, signal injectors, multivibra-
tors, field-strength meters, DC meters,
and regenerative broadcast receivers are
included.

The book concludes with chapters on
transistor testing and commercial speci-
fications, most of which are, however,
now outdated.

Much of the material is concerned
with point-contact transistors which are
now pretty well out of the picture. And
such rapid strides have been made in the
state of the art that the frequency and
power limitations given for the familiar
junction transistors have been far sur-
passed in the relatively short span since
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publication of this book. Also, concepts
such as the importance of I, cutoff
current, and C,s, collector capacitance,
have been completely neglected.

Still, it is a highly recommended in-
troduction to the new world of solid-
state electronics. It should be pointed
out, too, that it is written by a registered
professional engineer who is a noted
and much-published authority in this
field.

Electrical Interference

A. P. Hale, Grad. 1.EE.; pub. by New
York Philosophical Library, Inc., New
York; 122 pages; $4.50.

Interference is a problem that concérns
nearly all of us when the radio begins
crackling (generally AM, of course);
the TV picture starts tearing, rippling,
and distorting; or when clicks or buzz-
ing sounds are heard in our high-
fidelity systems.

Interference can come from natural
causes such as atmospheric disturbances,
or from man-made noises propagated
by machinery and equipment of all

kinds. It is with the latter type that

this interesting volume deals.

In fact, it starts out listing a chart
breakdown of the 140,000 complaints
of interference with reception received
by England’s General Post Office in
1954! Most of these were traceable to
electrical machinery, although some
109% of the troubles were caused by
insufhcient aerial or ground installa-
tions at the receiving site.

In exploring the subject this book
takes the practical point of view, start-
ing with the basic causes of interference
— switching noises, gas discharges and
corona effects, RF heating and medical
generators, and harmonics from in-
tentionally produced nonsinusoidal wave
forms (such as television saw-tooth

Ly Richard D. Keller

sweep circuits). Series motors, fluores-
cent and neon lamps, and buzzing-type
thermostats are given as the most com-
mon trouble makers. The effects of in-
terference on reception are then ex-
plained and illustrated with an ex-
ceptionally interesting series of TV
raster photographs showing the effects
of such things as drill motors, diathermy
apparatus, and corona discharges, on
the picture image.

Improvement of aerial systems is
next taken up to eliminate that 10%
portion of the complaints, and then the
measurement and location of interfer-
ence is discussed, with a listing of
British regulations on the matter.

The bulk of the book then deals
with filters, and, in a clear and non-
mathematical manner, explains the
action of the basic components— ca-
pacitors and inductors—and  gives
practical applications with effective cir-
cuits and values for use with practically
every noisy trouble-making situation. A
handy guide, this, for the repairman,
technician, and noise-haunted individual
as well.

Ribbons of Sound

Karl A. Barleben; pub. by U. S. Camera
Publishing Co., New York; 126 pages;
$2.50; paper bound.

The basic philosophy that the kind or
make of tape recorder you have doesn’t
matter as much as how you handle and
operate it—a diplomatic, if hard-to-
defend position — serves as the intro-
duction to this nicely printed slick-
paper volume.

A good bit of information is given
about the five major tape manufacturers
and their various brands, and about
microphone and recording techniques.

The book contains quite a lot of
reprinted material. There is a press
account of Major Orr’s pioneering work
on magnetic tapes upon returning from
Germany after World War I, Howard
Souther’s towering “Temples of Tone”
article, Ronald Anderson’s Tape Re-
cording Magazine article on “How Your
Recorder Works”, and a Shure Brothers
paper on “Let’s Professionalize Our
Microphone Technique”. Mr. Batleben
covers rather fluently the wide field of
tape-recorder application, with a plenti-
ful supply of pictures to punctuate his
remarks.
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COMING

To Your City ...

HIGH FIDELITY

SEE and HEAR the latest in HIGH FIDELITY from
leading high fidelity manufacturers . ..

Don’t miss these free public showings of Hi-Fi
Equipment . . . from the most economical units
for the budget-minded to spectacular home music
theatres . . . compare and enjoy them all.

*Complete Hi-Fi Systems and Components

* Amplifiers — Pre Amplifiers — FM-AM Tuners
— Turntables and Record Changers — Phono
Cartridges — Microphones — Mausic Control
Centers — Speakers.

*Speaker Enclosures and Equipment Cabinets —

Finished and Assembled or Do-It-Yourself Kits.

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS
FROM 1.P.M. TO 10.P.M. FOR EACH SHOW

ADMISSION FREE

IN 1956:
IN 1957:

DALLAS — November 16,17, 18 — Adolphus Hotel
ST. LOUIS — November 23, 24, 25 — Statler Hotel

MILWAUKEE — January 4, 5, 6
MINNEAPOLIS — January 18, 19, 20
SEATTLE — February 1, 2, 3
PORTLAND — February 15, 16, 17
KANSAS CITY — March 1, 2, 3
OMAHA — March 15, 16, 17
DENVER — March 29, 30, 31
SALT LAKE CITY — April s, 6, 7
PITTSBURGH — April 19, 20, 21
CLEVELAND — April 26, 27, 28
DETROIT — May 3, 4, 5

Free Recorded Hi-Fi Concerts every hour on the hour during these shows.

YOUR LOCAL
NEWSPAPERS

AND RADIO STATIONS
WILL CARRY
ANNOUNCEMENTS

OF THE LOCATION

OF THESE SHOWS

RIGO Enterprises Inc.so0 N. bearborn, Chicago 10, .
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eaders’
Forum b

s o2
Gentlemen:
AUDIOCRAFT has been more than wel-
come to me since its first issue, and I
bave thoroughly enjoyed each copy I
have received; however, I am more
than a little burned up after reading:
R. D. Darrell’s scathing, vitriolic “Sound
Fanciers’ Guide” [AUDIOCRAFT, Au-
gust 1956, p. 29] in condemnation of
theater organs and organists and, in
particular, George Wrightt Thank
heavens I, for one, do not intend to be
“guided” by the uncalled for propa-
ganda appearing tunder his by-line.

In extremely bad taste is Darrell’s use
of such terms as wvulgarity, horrid fas-
cination, racket, and jauntiness in stress-
ing his opinion of George Wright’s
music. I think Mr. Wright does a re-
markable service on his Encores record,
not only to hi-fi enthusiasts, but to teal
music fans. And since when does the
magnificent theater organ become the
whipping boy of instruments, except
to Darrell’s fancy?

I strongly suspect that Mr. Wright
(like Liberace) is laughing all the way
to the bank, and, for each new record
he makes, part of that dough in his
moneybag will be mine. Vive!

Walter L. Draughon
Fort Myers, Fla

[ believe any reviewer ought to be able
to take it as well as dish it owt, and
[ just regret that more readers don't
get stirred up enough to let fly with
their own opinions — pro or con. My
bead is bloody, but unbowed, and if T
can’t comgratulate Mr. Draughon on bis
tastes, 1 certainly can on bis vigor of
expression. That, at least, is one quality
for which we both share an admiration!

1 plead guilty to the charge of bad
taste in my choice of adjectives, but I
also plead justification by extreme prov-
ocation. Mr. Wright, like Liberace,
may laugh bis bead off on the way to
the bank, but 1 bhave my laugh in
print; and, among the brickbats that
come my way, there are occasional roses
to prove that at least some readers
share my, rather than your, point of
view.

1 shall keep my copies of the George
Wright records and cherish them, with
these letters, as battle-campaign memen-
tos, and as a gquick test for my friends
(surprisingly enough, 1 do have some),
to determine, by their reactions, whether
the quality of their musical tastes makes

Continued on page 42
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EDITORIAL

high-fidelity sound system has often

been compared to a chain, with
the pickup, preamplifier, amplifier and
speaker system identified as links in that
chain. The usual observation is that
the chain can be no stronger than its
weakest link — inferring, of course,
that the component of poorest quality
establishes the over-all system quality.

This is all right as far as it goes,
provided we interpret it as meaning
only that the quality cannot exceed the
capabilities of the poorest component.
There are exceptions even to this rule;
a preamplifier with versatile controls,
for instance, may be able to compensate
slightly for the inadequacies of a
speaker system. But if we understand
“quality” to mean freedom from distor-
tion products, then the rule is almost
invariably true. It is in the conclusions
we draw from the rule that we are likely
to err.

Specifically, it is easy to assume that
the quality of the system components,
so long as they are equal to or better
than the “weakest link”, can have no
effect whatever on the sound quality.
Therefore, it is foolish to have any one
component much better than the others;
one should stick to, or work toward, a
“balanced” system. Fine reasoning. But
it simply isn’t valid, because the re-
sultant quality of a sound system is
detetmined by every single component
in it, weak or not. You can prove
this easily by setting up a minimum-
quality or medium-quality matched sys-
tem. Substitute a top-notch pickup, pre-
amplifier, amplifier, or speaker for the
corresponding  component in  the
matched system, and you’ll notice an im-
provement with every substitution. Ob-
viously, every link in this chain does
its bit to restrict the over-all quality.
The better any link is, the smaller is
its toll on quality, and the better the
system as a whole will sound.

There are at least two possible rea-
sons for this seeming paradox. First,
we may be measuring total distortion
in an unrealistic way; in a way that
may not correlate with the subjective
judgment of quality. It is well known
that the order of harmonic distortion,
for instance, affects the degree of its
offensiveness to the ear. Fifth harmonic
distortion is more disagreeable than an
equivalent amount of third harmonic.
Therefore, a weighting factor should be
used in calculations of total harmonic
distortion. Some recommend a weight-
ing factor directly proportional to the
order of the harmonic; sthers believe
that it should be proportional to the
square of the order. Usually no weight-

ing factor at all is used in harmonic
distortion specifications for audio equip-
ment. An unweighted 0.59% THD
could easily be a realistically weighted
29, which is certainly audible.

In the standard method of IM
measurement, a weighting is obtained
automatically that is directly propor-
tional to the order of distortion. But
the distortion components are invariably
expressed as an RMS sum, and there is
strong evidence that this, too, is un-
realistic. A far better correlation be-
tween IM distortion percentage and sub-
jective listening tests would almost cer-
tainly be obtained if the distortion
products were added arithmetically —
that is, if they were measured by a
peak-reading voltmeter rather than one
responsive to average rectified values.
As IM is measured now, the particularly
nasty higher-order products are not ap-
propriately represented in the total dis-
tortion figure. Further, the total distor-
tion of an amplifier and a preamp-con-
trol unit in series may actually be less
than the distortion produced by one of
them, when measured in the conven:
tional way. Distortion cancellation?
Perhaps there is some cancellation of
lower-order products, but listening tests
will affirm that the audible effects of
distortion have been increased, not de-
creased.

It is possible also that the perform-
ance aspects we usually consider to be
secondary may be of equal or greater
importance than nonlinearity or fre-
quency range. Dynamic range, transient
response, stability, and performance out-
side the normal operating range are all
known to affect the subjective judgment
of quality, but are not easily specified
and interpreted. In any or all of these
respects the so-called matched system
may not be matched at all. Aside from
distortion, replacing the turntable with
a better one should result in less noise,
less flutter and wow, and more accurate
pitch, regardless of the other system
components; a better pickup and arm
should produce smoother sound, ex-
tended range, less record surface noise,
and possibly lower hum level; a better
preamp-control should give less hiss
and hum, extended bass, better balance,
and greater control flexibility; a better
amplifier should result in tighter bass
and sweeter highs, and possibly greater
dynamic range; a better speaker system
may improve the sound in a dozen ways.

Don’t be dissuaded from making im-
provements one by one in your sound
system because you've heard that any

.one by itself won’t make an audible

difference. It will.— R.A.
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by Philip S. Geraci

REBUIL
your Recorder

O doubt about it, high fidelity is
expensive. My constant battle

with the budget for a more eloquent
preamp or speaker system is now of
more vital moment than household de-
liberations over the merits of buying a
new living room rug or new slip covers.
But if the cost of high-fidelity sound
seems prohibitive, pity the poor victim
who has succumbed to the recording
bug. Not only must he have the famil-
iar appurtenances to high fidelity, but he
must own a high-fidelity tape recorder,
a high-fidelity microphone or two, a

record and play back immediately, usu-
ally through its own speaker; that is
handy to operate, portable, and attrac-
tively styled; and that will not cost
very much.

But the manufacture of recorders in
this price range must involve compro-
mises in quality. Such machines cannot
be individually tested and readjusted
to precise tolerances because this re-
quires extensive individual attention,
and labor is perhaps the most expensive
commodity in the American economy.

This two-sentence economics lesson

Fig. 1. Pentron 9T3M iape transport and HFP-1 preamplifier, before rebuilding.

high-fidelity mixer, high-fidelity head-
phones, mikes stands and booms of
immaterial fidelity, and plenty of good-
quality tape. If he plans to do much
editing or dubbing, he needs #wo high-
fidelity tape recorders.

Let’'s assume that you already own a
speaker system and amplifier. You have
the basic rig for amplifying and hearing
sound. But you can produce only silence
(or noise) until you attach a sound
source. A changer and cartridge may
cost $50; a tuner may cost about the
same amount; a turntable, arm, and
cartridge can run more or less, depend-
ing upon the models you buy. For that
amount you can have a record player
or tuner that produces quite acceptable,
distortion-free sound.

What happens when you hook in a
$50 tape recorder? To begin with, you
can’t find one. Bear in mind that I'm
speaking of a tape recorder, not just
a tape player. The man interested in
a recorder is faced with a real dilemma
if his financial resources do not match
his interest in quality.

This does not imply that the less
expensive tape recorders are not ex-
cellent units for their intended purposes.
They are designed for the individual
who wants a tape recorder that will
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is designed merely to emphasize that
you cannot expect $600 worth of sound
quality from a recorder tagged at $200
or less. When you part with money for
a machine advertised as “professional”,
you expect it to meet its specifications.
Chances are that it will, because it has
been tested at the factory. This testing
is one of the reasons it costs $600. But
it is not the only one.

In judging a tape recorder, the most
significant specifications concern flutter
and wow, signal-to-noise ratio, distor-
tion, and frequency response. Recording
speeds, though not strictly a specifica-
tion, are of interest because the faster
speeds indicate a wider frequency re-
sponse.

In the more expensive tape recorders,
flutter and wow will be below 0.3%,
and perhaps as low as 0.1%,; signal-
to-noise ratio will be at least 50 db,
and maybe 55 db; frequency resgonse
will be within 2 db from 50 to 10,000
cps, and within 4 db to 15,000 cps.
Distortion will be 39 total harmonic
at maximum record level for 400 cps.

Most so-called “home-type” recorders
will not meet these specifications, al-
though many of them will come close
in one respect or another. This should
not cause a great deal of dismay ro the

average user, however; such recorders
are not generally used for making
master recordings to be pressed. But
since the human ear tends to become
satisfied with recurring sound of the
same quality, an audiophile cannot toler-
ate anything that falls short of the
sound available from modern records.
He is therefore chagrined if 2 tape
recorder, for which he has spent $200
or so, doesn’t measure up to this stand-
ard. And he will be interested to know
that there is a lot he can do to improve
tape-recorder performance himself —
even a “home-type”, nonprofessional
machine can be made acceptable to the
supercritical listener.

I own a Pentron PMD-1, which is the
package unit consisting of the HFP-1
preamp and the 9T3M transport mech-
anism, in a portable case. This assembly,
shown in Figs. 1 and 2, cost me $134.

The machine performed satisfactorily
for this price. It recorded and played
back through my hi-fi system, erased
cleanly, had a hiss level which was not
too objectionable for average music,
and was very light and easy to carry.
I used it constantly for two years.

My primary objections to the Pentron
were a sharp drop below 100 cps; a
drive system with a large amount of
flutter and wow, a signal-to-noise ratio
which was not as great as I wanted;

Fig. 2. The portable PMD-1 assembly.

and a high end which began to rise at
3,000 cps, hit a high of 6 db at 6,000
cps, and then dropped raridly to minus
8 db at 12,000 cps. This was at 714
ips. But the tape transport mechanism
was fundamentally sound. When I
decided to modify, my intention was
only to help it to do its job a little
better, and not to make drastic design

AUDIOCRAFT MAGAZINE



changes. 1 am confident that many of
the adjustments I made are applicable,
if in modified degree, to nearly any
portable recorder.

Transport Mechanism

The power behind tape transport is
the motor. In nonprofessional recorders,

CAPSTAN
FLYWHEEL

Fig. 3. A typical tape-drive system.

the motor is generally a four-pole in-
duction type, with a loaded speed of
about 1,700 rpm. In order to move the
tape past the heads the motor must drive
a capstan, either directly or through a
rubber idler wheel, as dizgrammed in
Fig. 3. It is the capstan which contacts
and moves the tape. Concurrently, the
motor must power the takeup spindle
and apply a slight drag to the supply
spindle. This is achieved in the Pentron
through belts. More expensive recorders
use separate motors for each reel, and
operate them electrically rather than
mechanically. A

To begin, 1 removed the transport
mechanism from the case and balanced
it on blocks of wood to watch the
movement of each component in opera-
tion. This is a requisite in any mod ifica-
tion. If your machine is of a different
manufacture, you should spend quite a
bit of time just watching the wheels
go around.

Alterations to a transport mechanism
are all aimed at a single purpose — the
reduction of flutter and wow. Idezlly,
the tape should pass the heads at an

even speed with no fluctuations. This
is impossible, so we aim for as little
fluctuation as possible.

If the carstan rotates constantly, the
tape will move pzst the heads constantly,
assuming the proper pressure is applied
by the pressure roller and that the
drag exerted by the pressure pads and
the supply reel is not too great. The
most significant alteration made to the
Pentron served to insure constant rota-
tion of the capstan.

With the machine balanced on
blocks, 1 fashioned a short loop of tape
on which I recorded a 1,000-cps tone.
All moving wheels were marked with
a red pencil. By playing back the tared
signal 1 was able to hear irregularity
in pitch, which I compared with the
motion of the pencil-marked com-
ponents.

The pressure roller was the chief
offender. I increased its tension by saip-
ping off pisces of the spring connected
to it, but this increased wow by unduly
loading the motor. Decreasing tension
caused the tape to slip, and magnified
the effect of supply reel and pressure-
pad drag. What I needed was a more
powerful motor which would hold its
speed under increased pressure-roller
tension.

The problem of the motor was thus
brought to the fore. Forrunately, a new
motor would also rid my recorder of
other mechanical defects. When ogper-
ated at 334 ips the Pentron exhibited
a 'great amount of flutter. I tried five
different motors of the same manufac-
ture, and, although the amount of flut-
ter varied, it was never completely in-
audible even at 7% ips.

Flutter appeared to be caused by two
things. First, loose bearings in the

Fig. 4. Hysteresis-synchronous replacement motor with new drive pulley astached.

NEW MOTOR
- PULLEY

~ CAPACITOR
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motor allowed the motor shaft to bounce
around as it revolved. Second, an im-
prope:ly balanced rotor created insta-
bility similar to that of an automobile
with wheels which are out of balance.

Just to be certain that worn idlers
were not causing my difficulty, I meas-
ured the amount of flutter with three
different idlers, one of which had never
been in a recorder before. The meas-
urement, in each case, was the same.

I decided to buy a new motor. But
what type? I wanted a precision motor,
but soon learned that a precision in-
duction motor is as expensive as a pre-

NEW PULLEY |

. OLD PULLEY

Fig. 5. The old and new motor pulleys.

cision synchronous motor. Perhaps the
greatest single improvement I made to
the Pentron mechanism involved re-
placing the existing motor with a
hysteresis-synchronous motor of greater
horsepower. This is shown in Fig. 4.

The speed of an induction motor is
subject to change from a variety of
conditions. Free speed differs from
speed under load. As the load varies,
the speed changes. If the voltage
feeding the motor is changed, the speed
of the motor changes. A recording
made in one locality with a line voltage
of 117 volts, on a recorder with an
induction motor, will play back at a
lower pitch in another locality where
the voltage is only 110.

A synchronous motor eliminates these
difficulties. Its speed is constant, re-
gardless of the load and irrespective of
voltage variations. Speed is governed
by the cyclage of the power feeding it,
generally 60 cps. As to load, it will
either run at full speed, or stop. There
are no in-betweens. For sound record-
ing this is the ideal combination.

Fortunately, the 1/50-hp motor I
bought fit nicely in the Pentron case.
It was necessary to drill new mounting
holes, but that was a simple task, since
the mounting plate for the old motor
furnished plenty of room.

Since the synchronous motor gener-
ally operates at 1,800 rpm (mine did),
it was necessary to use a smaller motor
pulley to transmit the same rotational
speed to the capstan. 1 needed a new
motor pulley anyway, so I decided to
go whole hog and make the machine
operate at 15 as well as 7145 ips.

The speed of the recorder is deter-
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Fig. 6. Schematic diagram showing all electrical modifications, with parts added or changed in value marked by asterisks.

mined by the speed of the motor, the
size of the capstan flywheel where it
engages the idler wheel, and its size
where it contacts the tape. Since I made
no changes to the capstan itself, I had
to consider only the increased speed of
the motor and the consequent reduction
in the size of the motor pulley, for 714-
ips operation.

Purely for the joy of experimenting,
[ did it the hard way. If you don’t
like to work with mathematics you can
do the same, and arrive at the same
tesult. Or you can use a formula.

I experimented with the 7V4-ips
speed in a process which went like this:
I removed the motor and pulley, laid
it on the bench, and turned it on. Using
a flat file, 1 carefully ground the pulley.
At several steps in the process I placed
the pulley on the new motor, installed

it in the recorder, and played back the -

loop of tape containing the 1,000-cps
tone recorded earlier. This I compared
with the original tone record. When
the two were identical in pitch I drew
up a diagram for a new pulley, took it
and the old pulley to a machine shop,
and let the shop foreman measure the
diameter. Exactly doubling this diam-
eter gave the size for the 15-ips speed.
The machine shop made the new pulley
for me in about two hours. Fig. 5 shows
the old and new pulleys for comparison.
. As I say, this is the hard way, but it
works. If you prefer the easy route, a
simple ratio will give you the answer.
You must know the .xact diameter of
the old pulley (Do), and the speeds
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of both the old motor under load (So),
and the new motor (8§7z). It is then
a simple matter to determine the ratio
of the old pulley diameter to motor
speed and calculate the new diameter
(D#n) according to the formula D#n=—
Do (So/Sn). This will give you the
diameter for 7v5 ips. Double your
answer for the 15-ips speed.

Part of the high-frequency pre-
emphasis must be removed from the
record circuit when operating at 15 ips.

g

Fig. 7. A new lower bearing for capstan
shaft improved the flutter performance.

In the Pentron, a simple treble-boost
circuit involving a fesistor shunted by
a capacitor is in citcuit just before the
point at which audio is fed to the head.
Lifting this capacitor at one end and
attaching it to the “compensate” switch,
which formerly provided extra treble
boost at 334 ips, let me switch the
capacitor out of the circuit when oper-
ating at 15 ips. This change is indicated
on the revised schematic diagram, Fig.

6. Response was remarkably flat, and
extended to beyond 20 Kc.

One additional mechanical altetation
was necessary before flutter and wow
were reduced to the.point I considered
satisfactory. The capstan was secured
with a bronze bearing at either end.
The upper bearing was satisfactory, since
the pressure roller eliminated play. But
the lower bearing served mainly to keep
the capstan vertical, with the weight of
the capstan resting on a flat metal
washer. The area of contact was large,
and dirt collecting under the washer
impeded movement of the capstan.
Such an arrangement is never as satis-
factory as ball-point suspension.

I tried using a bearing assembly
similar to that found in ball-bearing
motors, but the problem resolved from
flat-area friction to multiple-ball fric-
tion, still not as desirable as single-ball
contact.

Finally I secured a small piece of
metal, almost square, drilled two holes
through it and the capstan mounting
plate, and bolted them together, with
the metal located directly beneath the
lower capstan  bearing.  Carefully
marking the exact center of the bearing,
1 removed the metal and drilled a hole
approximately 15 in. deep. The lower
end of the capstan was filed to produce
a slightly rounded edge. In reassem-
bling the capstan, I dropped a ball
bearing into the well produced by the
bit, as shown in Fig. 7. The weight
of the capstan was thus lifted from the
metal washers and taken up entirely
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by the ball. This reduced friction by
several hundred percent.

Now I could safely increase tension
on the pressure roller, by snipping off
a small bit of spring and bending a
new hook. Tension on both the supply
and takeup spindles was carefully ad-
justed to maintain the tape taut, with-
out unnecessary pull in either direction.
Fig. 8 shows the new motor installed,
and the capstan well in operation.

I experimented with belt drive to
replace the idler wheel, and found that
the machine ran much more quietly. I
abandoned the idea, however, since I
preferred the two-speed arrangement
obtainable only with a two-diameter
motor pulley and idler.

An alternative which may interest
you would be to have two separate
pulleys made, one for each speed, and

install the pulley desired before each -

recording session. Unfortunately, this is
inconvenient. Perhaps the most sensible
solution would be to give up the 15-ips
speed altogether since, for all but the
most exacting work, response at 714
ips is satisfactory.

As to the noise, which is not the
noise transmitted to the tape but me-
chanical noise in the studio while the
machine is running, the recorder with
idler drive is quiet enough that a micro-
phone may be within 6 ft. of it and
pick up absolutely nothing, with the
gain on the mike set for an announcer.

If you decide on belt drive, be sure
that the pulley you have made has two
raised lips on the ends (Fig. 9) to
keep the belt from slipping off. The
flat capstan is slippery, but if the belt
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Fig. 8. Synchronous motor and new capstan shaft bearing fit unicely in place.

is held in position on the motor pulley
it will stay in position on the capstan
flywheel. Also be certain that you use
a slightly rubberized, seamless flat belt.
They are rather hard to come by, but
your local rubber-products dealer can
have one made for you. Be certain you
know the exact size first, however.

Tests of the modified Pentron proved
the success of my experiments. Flutter
and wow were reduced to the point at
which they were completely inaudible.
A later test with a flutter bridge in-
dicated less than 0.29% —a most re-
spectable figure.

Electronic Modifications

I was so pleased with the results of
the mechanical alterations that I decided
immediately to improve the electronic
response as well.

This brought up the question of
heads. I had, of course, the possibility
of retaining the original heads and at-
tempting to improve response with
them. But I had heard so much about
Dynamu heads that I decided to install
them rather than experiment with the
Pentron units. My results are based
entirely on the use of Dynamu heads.
It may be that you will want to apply
my experiments to your original head
equipment and, in the interests of
economy, by all means do so. But I
can offer no figures regarding response
of the Pentron heads, other than the
listed catalogue specs of 50 to 12 Kc at
714 ips.

Dynamus are sold as direct replace-
ment units for a wide variety of tape
recorders. They come in pairs (record

iy - -

head and erase head) with easy-to-
follow, extensively illustrated directions.

My first move was to install the
heads precisely as recommended. This
involved removing the Pentron heads,
positioning the Dynamu heads on a
new bracket (supplied with the heads),

BELT DRIVE
PULLEY

CAPSTAN
MOTOR FLYWHEEL

Fig. 9. An alternative capstan drive.

and soldering four leads. The gap
covers the lower half of the tape, and
care must be taken that it does not
extend above the tape center, or it
will pick up some of the information
contained on the other half of the tape.
By the same token, the erase head
should be positioned so that it covers
all the lower half of the tape, but not
so high that it erases part of the upper
track as well. It's tricky, but with care,
failure is virtually impossible.

I followed the electronic instructions
step by step. They prescribed removal
of several resistors and capacitors, re-
placement of some of them with dif-
ferent values, and repositioning a wire
or two. The entire operation took about
one evening, and 1 was able to hear
the results of my handiwork before
bedtime. The sound was literally
breathtaking.

Low-noise resistors in both preamp
tubes increased the signal-to-noise ratio
tremendously; lowering a few resistor
values boosted the signal to the tape,
lessening tube noise in record, and
from the tape, resulting in greater out-
put. The decrease in distortion was im-
mediately evident. This, coupled with
the reduction in flutter and wow, real-
ized from earlier mechanical modifica-
tions, gave me a machine with highly
respectable qualifications. My additional
expenditure for motor, heads, and as-
sociated parts had been only about $80.

I might have rested on my laurels at
this point but, like most tinkerers, 1
decided to explore a little further. Re-
sponse of the converted Pentron was
within 4 db from 60 to 20,000 cps at
714 ips. The deviation involved a 3-db
boost at 8 to 10 Kc and a drop below
100 cps to a low of 4 db at 60 cps. The
high-frequency peak was caused by the
equalization which, in order to extend
response to 20 Kc, required a boost
in the middle. The low-frequency drop-
off was intended by the head manufac-
turer to minimize hum.

I decided to reduce high-frequency
boost to the point at which the response
was flat to 10 Kc, with a slow rolloff
beyond, 12 Kc being down 2 db. This
I did by lowering the value of the

Continued on page 37
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TRANSISTORS /2 Audio Circuits

by PAUL PENFIELD, JR.

UNCTION transistors, although at

present the most common, are not
the only type of useful semiconductor
device. Many other types of transistors
exist, as well as useful two-terminal
semiconductor components such as
diodes, thermistors, and photocells. Fur-
thermore, present types of junction
transistors are not the only possible
types, and germanium is not the only
semiconductor practical for use in tran-
sistors.

We found in the first article of this
series that an intrinsic semiconductor
(i-type) is a conductor only by virtue
of thermally caused and light-caused
carriers present in the crystal. These

*

Fig. 1. An i-type photocell. The waved
line and the symbol )\ represent light.

properties in themselves vyield useful
i-type devices — for example, a small
thermometer, or a midget photocell.
Semiconductor materials are used to
make  temperature-sensitive  resistors
known as thermistors, whose resistance
decreases with high temperature. The
details of such a device do not concern
us immediately, but it is easy to see
how they work.

In addition, i-type can be used as a
photocell, if it is mounted as in Fig. 1,
with a window in the case. Commercial
-photoresistors similar to this are avail-
able, but for reasons a bit too complex
to go into here, n-type germanium is
used instead.

So far this month we've seen useful
devices result from just one type of

—f T

Fig. 2. A p-n junction diode rectifier.

germanium. Combinations of p, n, and
i-types produce others.

The simple p-n junction diode shown
in Fig. 2 is capable of acting as a rec-
tifier, as we saw last month. If the
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p-end is connected to the negative ter-
minal of a battery, and the n-end to the
positive, the current carriers are drawn
away from the junction, and little cur-
rent flows. But hook up the battery
the other way, and the current carriers
are pushed by the battery toward the
junction, near which they recombine,
and a large current flows. The volt-
ampere characteristics for a typical ger-
manium junction diode (Fig. 3) show
this “one-way” action.

The same unit in Fig. 2 can be used
as a photocell. Such a device—a junc-
tion diode with a window to let light
fall on the junction — is called a photo-
diode (see Fig. 4). Several models are
available commercially. The principle
of operation is very simple — merely
bias the junction in reverse, and what-
ever current does flow is caused either
by temperature effects or by light. For

CURRENT
FoRWARD
REGION
REVERSE EOLTASE
REGION

BREAKDOWN
REGION

Fig. 3. Typical germanium diode curve.

each guantum or elementary particle of
light falling near the junction, an elec-
tron, and a hole are produced — these
flow off into the battery, forming cur-
rent. Notice that the photodiode opet-
ates because a reverse-biased junction
will attract current carriers placed near
it. A normal junction transistor is

II. Miscellaneous Transistor Types

merely a device that puts current car-
riers near a reverse-biased junction by
electrical means. The emitter, as in
Fig. 5, injects them into the base where
they encounter the reverse-biased col-

|“.__.__

Fig. 4. Photo-diode is reverse-biased.

lector junction. Thus the operations of
a photodiode and a transistor are quite
similar, except for the method used to
introduce the carriers into the junction.
Because of the similarities, the photo-
diode used to be called a phototran-
sistor. Now, however, the name photo-
transistor is reserved for the unit shown
in Fig. 6. This looks just like a transis-
tor, even to the point of having one
junction biased forward, and one in re-
verse. But the base lead is not brought
out, and a window is provided in the
case for light to fall on the right-hand
reverse-biased junction.

Suppose light does fall there. In
that case, holes and electrons are formed

Fig. s. A junction tramsistor circuit,

at this junction. The electrons are
pushed toward the right-hand terminal,
and the holes start off toward the left.
But they find themselves in what looks
like an n-p-n junction transistor. They
remain momentarily in the base, and
fifty times as many electrons are at-
tracted from the emitter. For every
quantum of light hitting the photo-
transistor, one hole goes off toward the
base. Fifty electrons then enter from
the emitter to neutralize the charge set
up by the one hole. Forty-nine of
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them pass right through into the col-
lector (right-hand region), and one re-
combines with the hole in the base.
This, of course, is merely hook mul-
tiplication, which we discussed last
month.

A phototransistor, then, is (using
our case of f-4+1=50) ffty times

xS
il
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n-p-n  phototransistor circuil.

Fig. 6.

more sensitive than a photodiode. It
is merely a photodiode with a built-in
hook multiplier.

Just as the transistor is analogous to
the photodiode, so there is a four-ele-
ment device analogous to the photo-
transistor. Instead of getting current
carriers from the incident light, it gets
them from a fourth element.

Fig. 7 tells the story about this book
transistor. The right-hand three ele-
ments look just like an n-p-n photo-
transistor, even to the point of having
the middle junction biased in reverse,
and the right-hand one biased forward.
Now, however, the left-hand n-region
is made very thin. The middle junction
(which is normally biased in reverse)
then receives its current carriers from
the emitter (p-type) at the left, instead
of from incident light.

In this way current gains greater
than one are readily achieved.

Alternatively, the device may be
thought of as a normal p-n-p junction
transistor (the left-hand three ele-
ments) except that the collector is
made differently. From this standpoint
it’'s quite easy to see how, in the
grounded base configuration, a current

Fig. 7. The p-n-p-n book transistor.

gain greater than one results. It merely
takes place in the hook multiplier in the
collector lead.

The hook transistor is not yet avail-
able commercially, although there is
at least one experimental model about.
It is expected to find a permanent niche
for itself in the field of electronics be-
cause of the ease of building the device,
and its desirable characteristics.

Point-Contact Transistors

The original transistor, back in 1948,
was not the junction transistor which

is so common now. It was an entirely

different type, known as the posnt-con-
tact transistor.

It is natural that the first transistors
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should have been point-contact models,
since the properties of p-n junctions
were not well known. On the other
hand, point-contact diodes had been
common since the Second World War.

The operation of the point-contact
transistor, which has a current gain
greater than one in the ground-base
configuration, was for a long time un-
explained. Several plausible explana-
tions arose, but the one which has re-
mained until today explains the point-
contact transistor as being quite similar
to the hook transistor just described.

Two metal points, the emitter and the
collector, are pressed onto a base of
n-type germanium, and surges of cur-
rent passed through them. This process,
known as electroforming, creates small
p-type areas close to and right around
each point contact. Furthermore, the
collector point is electroformed in such
a way that not only a p-type area, but
also an n-area is formed, as shown in
Fig. 8. Notice the similarity between
this diagram and Fig. 7, showing the
hook transistor.

This hook collector explanation
shows how the point-contact transistor
can have a current gain larger than one.
At first it may be thought that this is
an advantage and that point-contact
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Fig. 8. Electroformed point-contact unit.

transistors should be more widely used.
Unfortunately, they have several dis-
advantages. First, the power-handling
capabilities are small. Second, distor-
tion is quite high. Third, the noise
level is very high. Fourth, in certain
circuits the point-contact transistor is
unstable. And fifth, it is virtually im-
possible to control the electroforming
process sufficiently well to mass-produce
predictable transistors.

However, for some applications these

" disadvantages are not important, and

other factors are helpful. For example,
the point contacts can be put very close
together, with resulting good high-fre-
quency response. The instability that
was listed as a disadvantage in the
preceding paragraph can be used to
produce extremely simple and reliable
oscillators and computer elements.

Because of their peculiarities, point-
contact transistors are here to stay. But
at present, for audio work, junction
transistors are the only ones worth con-
sidering. For that reason, whenever the
word transistor is used by itself in this
series from now on, a junction transis-
tor will be meant.

Miscellaneous Transistors
A few other types of devices use semi-

conductors, and have three leads, and
for these reasons (more than anything
else) are called transistors. Some are
commercially available now, but most
are still in the pipe-dream stage. Only
a few of the more promising types will
be mentioned here, although in future
years more and more specialized tran-
sistor types will be available.
Surface-barrier transistors (see Fig.
9) are useful at high frequencies —
not because of anything inherent about
their method of operation, but merely
PATERL
ELECTRODES

Fig. 9. The surface-barrier transistor.

because construction techniques are
available for making very small and
thin bases on the units.

At the surface of a semiconductor
are a number of unsatisfied bonds—
wherever the bond should be formed
with an atom which is not present, be-
cause the edge of the lattice is at hand.
These extra electrons form a type of
structure that can trap further elec-
trons, and hold them right at the sur-
face. The trapped electrons are not
free to move, but their charge repels
other electrons away from the surface.

If the material is n-type, the surface
charge caused by the trapped electrons
repels the normally present electrons
toward the center, Fig. 9, just as if this
region were merely between two p-type
regions. And indeed this similarity is
more than passing: remember that p-
germanium has embedded in it small
fixed centers of negative charge (the
acceptors). The acceptors near the
junction form the barrier layer at the
junction in a normal junction transistor;
here such a layer is a swrface barrier.

To make contact with the surface,
electrodes (the emitter and the collec-
tor) are plated onto the germanium
base. The finished transistor resembles

P

b

Fig. 10. An intrinsic-region transistor,

a p-n-p junction transistor electrically,
except that manufacturing techniques
enable the surface-barrier base to be
very thin, so that high-frequency oper-
ation is possible.

Another approach to the high-fre-
quency problem is the structure shown
in Fig. 10. The intrinsic region berween
the collector and the base decreases the
collector-to-base capacitance. This re-
sults in better high-frequency response.

Continned on page 36
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LMOST daily the selection of high-
fidelity equipment kits grows to be
more imptessive. It is now possible for
the enterprising kit builder to construct
the greater part of a hi-fi system himself.
Kits range in complexity from simple
to elaborate, but the advantages they
offer are similar. To anyone interested
in what’s happening behind the front
panel of his amplifier, preamp, or tuner,

The EICO VTVM

PHOTOS BY SYER

An AUDIOCRAFT kit report

a kit offers a good opportunity to find
out. Circuits can be traced as they’re
being wired; parts, having once been
identified and put in place, become
somewhat more familiar objects than
they might otherwise be. If something
goes wrong with equipment you've built
yourself, there’s more likelihood of your
being able to locate the trouble and
remedy it without outside assistance

Kit

than would be the case with a piece
of similar ready-made equipment.
Somehow the bewildering array of neat
wiring and innumerable parts is not
so mystifying when you've put them
there yourself; and if you get stuck
you can always refer to the instruction
book.

If assembling kits holds any appeal
for you, youll probably be putting
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Fig. 1. A complete schematic diagram of the EICO model 232K VIV M kit.
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several of them together; some of them,
unfortunately, may not work right off
the bat. The difficulty may be because
of an error in wiring, or rerhaps a
faulty component. Whatever the
trouble, test equipment, which comes in
kits too, will help reveal it quickly.
Test-instrument kits have been on the
market for a number of years, and a
variety of excellent instruments is avail-
able in this form. All the benefits of
kit building apply as well to building
test equipment from kits. It is pos-
sible, if your interest warrants it, to
construct a complete laboratory of test
instruments to help service and main-
tain your hi-fi system. But whether
you intend eventually to have a com-
plete test setup, or to invest only in
the most necessary and basic test in-
struments, the vacuum-tube voltmeter*
should make an early appearance on
your test shelf. The kit we assembled
was the Eico Model 232, manufactured
by the Electronic Instrument Company.
This kit retails for $29.95; the factory-
assembled unit can be purchased for
$49.95. Fig. 1 is the schematic diagram
of the Eico VIVM.

The full-wave, high-frequency recti-
fier circuit of the Model 232 measures
the peak-to-peak voltage value of com-
plex and sine-wave forms, even when
DC is present. AC peak-to-peak meas-
urements are made over seven ranges:
0 to 4 volts on a special LOW-AC
scale, and 0 to 14, 42, 140, 420,
1,400, and 4,200 volts. The meter also
indicates, on a separate scale, the RMS
voltage of sine waves, in ranges of 0
to 1.5 volts on the special LOwW-AC
scale, and 0 to 5, 15, 50, 150, 500,

*See Mullings, E. B., “Using Test Instruments,”
AUDIOCRAFT, Dec. 1955, p. 33; Jan. 1956,
p. 26; Feb, 1956, p. 30.
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Fig. 2. The finished 232K kit, with all the tools necessary to put it together.

and 1,500 volts. The AC voltmeter
responds to frequencies from 30 cps
to 3 Mc, for a source of 100 ohms or
less. With an accessory RF probe (not
supplied with the kit), the meter can
be used for measurement of RF volt-
ages with frequencies up to 250 Mcd.
The DC voltmeter measures voltages
from 0 to 1,500 volts in steps of 0

Fig. 3. Lower view of the prewired main
chassis, left, and the top view, right.

to 1.5, 5, 15, 50, 150, 500, and 1,500
volts. With an accessory high-voltage
probe (not supplied with the kit), the
DC voltage range can be extended to
30,000 volts. Resistance measurements
from 0 to 1,000 MQ) are made on the
meter’s seven resistance ranges: R X 1,
R 10, RX 1,000, R XX 10K, R X
100K, and R X IMQ. Ten ohms
appear at the center of the scale on the
R X1 range.

The Eico Model 232 has several con-
venient features that deserve to be men-
tioned here. On the face of the meter
there is a zero-center indicator that can
be used to set the meter's pointer at
center scale when making bias meas-

urements and aligning FM discrimi-
nators. Once the meter has been cor-
rectly calibrated (directions for doing
this are given in the instruction man-
ual), changing the position of the range
or function switches does not affect the
zero adjustment. It is not necessaty to
remove the meter from the cabinet to
calibrate it; the calibration controls are

accessible through the cabinet. Only
two test leads are required for normal
operations with the instrument, and
both are supplied. One is the ground
connection; an alligator clip is supplied
for the working end. All measurements
are made with the other single probe,
which has a rotating tip that snaps
into either of two marked positions:
DC, for DC voltage measurements, or
AC-oHMS, for AC voltage and resist-
ance measurements. This is called a
Uni-Probe by the manufacrurer.

Construction Notes

No great degree of experience in elec-
tronic construction is requisite to put-
ting this kit together. The step-by-
step instructions and the accompanying
pictorial diagrams are quite clear. If
you haven’t had any practice at all with
a soldering iron, it would be useful to
make a few trial connections before
starting on the kit; otherwise little
demand is made on the engineering
background of the builder. Tool re-
quirements are not extensive either.
Fig. 2 shows the completed meter with
the tools that were used to put it
together. With the possible exception
of the soldering iron, they are all tools
that would usually be found in any
well-run household. The only construc-
tion material not furnished with the
kit is the solder, so be sure to have
on hand a supply of good-quality rosin-
core solder.

There is a parts list for the meter
in the construction manual that comes
with the kit. As they are unpacked,
the parts should be checked off against
this list. If a few of the pieces defy
identification, put them aside and check
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off the ones you're sure of first. The
puzzlers left over at the end can be
identified by referring to the pictorial
diagrams in the construction manual.
After all of the identification work
has been taken care of, and the parts
have been put in a place where they
will be easy to get at when they're
wanted, spend a few minutes looking

Fig. 4. Range switch is also prewired.

through the instructions to get an over-
all idea of what you are aktout to do.
It's not necessary to know exactly how
the VIVM works, or what is the
function of each resistor, but it 7s help-
ful to have an idea of what sort of
work has to be done in the different
stages of construction and what the
different assemblies are going to look
like. Once you begin the work of con-
struction, go Jslowly. Read each step
carefully and be sure you understand
it completely before making any con-
nections. It is far simpler to avoid
making errors than to have to go back
and try to find and correct them when
the completed instrument doesn’t work.
The first part of the assembly is
purely mechanical. The transformer,
potentiometers, brackets, clips, and the
like are mounted on the chassis. It
took us just 3 hours from the time
the kit was opened until these parts
were mounted. This includes time spent
checking all the parts and riffling
through the instruction manual, taking
it very easy in accordance with our
own good advice. There is no solder-
ing to be done until after the com-
pletion of this assembly procedure.
Once the larger parts have been
assembled mechanically, the chassis is
wired and resistors and capacitors set
in place. Soldering is done during this
part of the work, although not all con-
nections are soldered now. At some
points additional connections are to be
made later, and these are left unsoldered
for the present. Directions are given in
the construction manual about when
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joints are to be soldered. Fig. 3 shows
the prewired chassis mounted on the
meter’s front panel. Wiring the chassis
took 314 hours.

The range switch, shown in Fig. 4,
is also wired before it is finally set
in position on the front panel. Identi-
fication of the lugs on this switch, as
well as those on the function switch
to be wired later, is difficult. The safest
way is to study the pictorial diagram
carefully and match the lugs on the
switch with those in the picture. Don’t
make any of the connections to the
switch until you're certain that you
have identified the lugs correctly. The
time taken to wire the range switch
was 1 hour and 55 minutes.

The remainder of the work on the
meter proper consists of mounting the
parts on the front panel and making
the final internal connections. It took
1 hour and 50 minutes to do this part
of the work. The completed instrument,
sans cabinet, is shown in Fig. 5. Wiring
the test probe, connector, and ground
cable, checking over the work on the
meter, and putting the finishing touches
on the cabinet are all that remain to
be done after this. Assembling the
test probe took 30 minutes, and that
was the most time-consuming of these
jobs. Total assembly time for the kit,
from the time the box was opened to
the time the finished iastrumert was
plugged into the line and tried out,
was 11 hours and 55 minutes. As was
pointed out earlier, the work was done
slowly and carefully; it was also done
in a2 number of short working periods
of from two to three hours at a stretch.

AC Voltmeter section: input im-
pedance, 1 M) shunted by 60 uufd;
accuracy, =59 of full-scale reading or
better.

Tubes: GALS as full-wave peak-to-
peak rectifier; 12AU7 in balanced meter
bridge circuit.

Power Supply: transformer-operated
selenium rectifier, and 1.5-volt flash-
light cell.

These specifications are typical of
high-quality multi-purpose VIVM's, so
the Eico Model 232 should be expected
to perform the essential functions as
well as any. Moreover, its capabilities
are equivalent to those of prewired in-
struments selling for about three times
the price of this kit. It has two com-
petitors in kit VIVM’s, though. Its
specs and appearance differ from them
basically in two ways: the others bhave
decibel meter scales, and the Eico unit
does not; the others utilize separate
test leads for AC and DC functions,
while the Eico 232 has the single-lead
Uni-Probe.

The missing decibel scale is replaced
in the 232 with a special scale for
the lowest AC volts range. Diode rec-
tifiers that are used in all VIVM’s for
AC measurements are notoriously non-
linear on the lowest range, so that a
separate meter scale is necessary for
greatest accuracy on this range. If this
scale is furnished, there is no room for
a db scale. Now, in audio equipment
it is very often necessary to measure
AC voltages on the order of 1 volt
or less. If you want maximum ac-

curacy you must have either this scale
or (preferably) a single-purpose AC

tig. 5. Two views of the internal wiring and chassis assembly entirely finished.

The moment of justification for the
time and care spent on its construction
came when the meter, just finished,
was tried —and worked!

AUDIOCRAFT Test Results

Performance specifications given by the
manufacturer, in addition to those
mentioned previously, follow:

DC Voltmeter section: input resis-
tance, 11 M() on all ranges; accuracy,
+£39% of full-scale reading or better.

VTIVM, which will have scales down
to 10 mv or so. Such an instrument
will not measure DC volts or ohms.
Therefore, if the buyer must get along
with one multi-purpose instrument, it
seems to us that he would be better
off with one having a separate LOW-AC
volts scale—in spite of the admitted
utility of a decibel scale for response
measurements.

The Uni-Probe, with its rotating tip

Continned on page 42
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Bulk-Tape Eraser and
Recording-Head Demagnetizer

A  magnetized recording head will
adversely affect the frequency response of
your tape recorder. A demagnetizer
costs about $7. For $20 you can buy a
bulk eraser that will wipe your tape clean
for rerecording without the time-
consuming, head-wearing process of
running the tape past the erase head of
your recorder. A bulk eraser also
eliminates the irritating residual signal
where incompatible recorders result in
only partial erasure of exchanged tapes.
Here’s how you can kill both birds with
one do-it-yourself stone.

If the “junk box” doesn’t contain a
large power transformer, your local re-
pair shop should have a discarded one
you can purchase cheaply. The larger
the better; one from an old high-power
amplifier will fill the bill nicely. It
doesn’t matter what else is wrong with it
as long as the 117-volt primary winding
is all right. The black leads are nor-
mally the leads to the primary winding.
If you are uncertain, or if the lead color-
ing isn’t standard, a good preliminary
check is to determine the leads to each
winding by a continuity test with an
ohmmeter. Some windings may be
center-tapped, in which case continuity
will show on three leads.

After you have separated the leads by
windings, it is a fairly safe guess that the
pair showing the highest resistance will
be the secondary high-voltage winding.
The pair with the next highest resistance
is probably to the primary or 117-volr
winding — the one you're looking for.
The resistance here will be in the order of
a few ohms. It was 11 ohms in the
transformer I used. The other leads will
probably show even less resistance and
will be the filament secondaries.

In order to double check your identifi-
cation of the windings the following
procedure is suggested before applying
the full 117-volt current. Connect the
leads from the winding with the highest
resistance, which you have tentatively
identified as the high-voltage secondary,
to a voltmerer set for AC. Connect the
leads from the winding with the next
highest resistance, tentatively identified
as the primary, across the output of a
step-down filameat transformer. If you

NOVEMBER 1956

don’t have one, use the filament output
of the transformer of your amplifier or

ACradio. This voltage will probably be
in the order of 6.3 or 12.6 volts. If you
get a voltage reading on the voltmeter of
from 3 to 7 times the input voltage, you
have identified the windings correctly.

Remove the outer metal shell sur-
rounding the transformer. Inside you
will find 2 metal rectangle with a bar
through the center, around which the

[ 1
[ 1 }

FIRST
LAYER

SECOND
LAYER

[T LAYER

CORE FOR
WINDING

— L THIRD
[

E-type power transformer laminations.

coils are wound.  On closer examination
you will see that this metal frame and
core is laminated and consists of many
layers of thin sheets of iron. Each layer
consists of two pieces or sheets, one
shaped like the letter E and one like the
letter I. These are fitted together as
shown in the illustration, with the posi-
tions of the E sheet and the I sheet re-
versed in alternate layers to make a con-
tinuous frame and core for the windings.

The next step requires patience and
care. Using a thin-bladed knife, start at
one side and separate the first sheet from
the rest and remove it from the winding,
being careful not to injure the windings.
Proceed with each successive layer until
all sheets have been removed, placing
the E pieces in one pile and the I pieces

AUDIO AIDS WANTED

That's right— we'll pay $s.00 or
more for amy short cut, suggestion,
or new idea that may make life easier
for other AUDIOCRAFT readers, and
which gets published in our Audio
Aids department. Entries should be
at least 75 words in length, and ad-
dressed to Audio Aids editor. No
Limit on the number of entries,

in another. Pur the I pieces back in the
junk box — you never can tell what you
might want them for. Reassemble the E
pieces, all pointing in the same direction,
and reinsert them in the windings. If
the pitch with which the transformer is
impregnated is so thick and hard that
you can’t get started pulling the sheets
out, dump the whole thing in some boil-
ing water to soften the pitch. Be sure
the unit is thoroughly dried before you
put any juice through it.

With the iron core reinserted, proceed
to snip all leads except those to the
primary winding. Cover the ends of
each cut lead with insulating tape and
bend the lead to lie flat against the wind-
ing. Wrap the entire winding and the
laminated metal E with rubber tape.
The tape will stretch enough on the
corners to fit smoothly. This will pro-
tect the windings and serve to hold the
laminations in place. It is best to leave
the three faces of the laminated frame and
core exposed; covering them with tape
will not interfere with the magnetic lines
of force, but leaving them exposed will
help in dissipating the heat generated
when the unit is in use.

Connect an ordinary electric power
cord of convenient length — 3 or 4 fr. —
to the two leads of the primary winding,
soldering and taping the junctions.
Put a line plug on the other end of the
cord and the unit is ready for use.

To erase a reel of tape in 15 or 20
seconds, place the transformer on a flat
surface with the exposed faces up, and
plug into any AC 1r17-volt outlet.
Grasp the reel of tape firmly in both
hands and, starting about 2 ft. above the
transformer, bring it down slowly with a
circular motion to the transformer and
then withdraw it slowly, also with a cir-
cular motion. Turn the reel over and re-
peat the process. Trial and error will
determine the amount of exposure re-
quired for complete erasure by the in-
dividual transformer.

Hold on to the reel firmly, because the
transformer’s pull on the iron oxide
coating of the tape will surprise you.
The circular motion in advancing and
withdrawing the tape should describe a
pattern which will expose all of the reel to
the magnetic field which will probably be

Continned on page 44
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BASIC ELECTRONIC

XII: Capacitance in AC circuits

HE behavior of inductors in AC

circuits was discussed in the pre-
ceding chapter. Now let us turn our
attention to capacitors, and how they
react to AC sine waves. Fig. 1 shows a
capacitor connected directly across an
AC voltage source. Terminal A is alter-
nately positive and negative with respect

A

B

AVl
Edl

L

Fig. 1. AC circuit with pure capacitance.

to terminal B. Let it be assumed that
the voltage source has been connected
for some time.

Because the capacitor is subjected to a
voltage that changes in value constantly
(except for an instant at the top and bot-
tom of the wave form) and in direction
periodically, it will charge first in one
direction and then in the other. Elec-
trons, constituting the charge flow, are
drained from one capacitor plate and
forced into the other plate; then, as
directed by the changing source voltage,
they are shifted back through the source
to the other side of the capacitor. ‘This
continuously shifting charge flow pro-
duces an alternating current in the circuit
as 2 whole. Although not a single elec-
tron may actually go zbrough the capacitor
from one plate to the other, it is con-
venient to think of an AC current as
being passed by the capacitor —as, in
effect, it is. And because the applied
voltage wave form is that of a single-
frequency sine wave, the current wave
form is sinusoidal also.

A sine wave of source voltage is
drawn again in Fig. 2, with numbers at
the important points on the wave form.,
It should be kept in mind that this is also
the voltage across the capacitor, because
the capacitor is connected directly to
the source. Accordingly i represents
the state of charge of the capacitor. At the
maximum positive point, 2, the capaci-
tor is charged to its maximum value in
the positive direction; that is, the top
plate is maximally deficient in free elec-
trons, and the bottom plate has a maxi-
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mum excess of free electrons. Further,
since the voltage at instant 2 is not
changing in value, the charge on the
capacitor is momentarily not changing in
magnitude; therefore, the rate of charge
flow (current) must be zero at that
instant. Now, as the voltage begins to
decrease in value, the charge on the
capacitor must decrease. It can do this
only by means of electrons flowing out
of the bottom plate, through the source,
and back to the top plate. This nega-
tive direction of charge flow is opposite
to the direction of the applied voltage,
which is still positive although decreas-
ing in value. During the time from 2
to 3 of the applied voltage, then, current
increases in the negative direction. At
point 3, where the voltage is changing
fastest, the current reaches its maximum
negative value. At this point the charge
on the capacitor is zero (because the
source voltage, which is identical to the
capacitor charge, is zero).

As the voltage continues into the nega-
tive part of its swing, cufrent continues
in the negative direction. But, with the
vate of change of voltage decreasing from
point 3 to 4, the rate of charge flow (cur-
rent) also decreases. At point 4 again
the voltage ceases changing at all for an
instant; thus, the current at that point is
zero. The capacitor is now fully charged
in the negative direction: there is a maxi-
mum number of free electrons on the
upper plate and a minimum on the
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Fig. 2. Voltage and current in capacitor.
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lower plate. When the voltage begins
to decrease from its maximum negative
value, the capacitor charge must also
decrease to correspond with it. This is

by Roy F. Allison

possible only if charge begins to flow
in the opposite (i.e., positive) direction,
producing a positive current. From
voltage points 4 to 1, therefore, current
rises from zero to its maximum positive
value. At point 1, the voltage and the
charge on the capacitor are again zero.
The current is maximum at point 4 be-
cause the rate of voltage change, and
accordingly the rate of charge flow, is
maximum. From point 1 to point 2 the
capacitor charges in the positive direc-
tion; current continues positive, but it
decreases in value because the rate of
voltage change (hence the rate of charge
flow) decreases. At point 2 the voltage
ceases changing for a moment, the
cutrent is again zero, and the capacitor is

VOLTAGE

-~
CUR ENT/

N
NS
Fig. 3. E and I wave forms combined.

once more fully charged in the positive
direction. The cycle then repeats.

If the two wave forms are superim-
posed, Fig. 3, it will be seen that (as
with an inductor) the current is 9o° out
of phase with the voltage. In this case,
however, the current is leading — not
lagging. These facts account for a
great many similarities and differences in
capacitors and inductors, as will be seen.

It has been shown that the capacitor
charges to the peak value of the source
voltage, and then discharges, twice dut-
ing each cycle. In chapter VII! the
formula relating charge in coulombs
(0), potential in volts (E), and capaci-
tance in farads (C) was given as E=
Q/C. This is easily rearranged as Q = CE.
Since the current in the circuit of Fig. 1 is
actually the rate of charge flow for the
capacitor, and the amplitude of the
charge flow is the product of C and E,
then clearly the current is directly pro-
portional to both C and E. With larger
capacitors, more current will flow in the
circuit; with higher voltages, more cur-
rent will flow also. We know, too,
that current is the time rate of charge
flow. During each cycle the same

1 AUDIOCRAFT, I (May, 1956); pp. 36-38.
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amount of charge flows, no matter how
long the cycle takes, since the capacitor
is fully charged and discharged twice
during each cycle. If more cycles occur
each second, more total charge will low
during each second. Thus the cutrent
is directly proportional to the frequency
of the applied AC voltage; the higher
the frequency, the greater the current.
All these variables are taken into account
in the formula for current in a capacitor:
I = 2rEfC,
where I is current in amperes, 7 is the
numerical constant pi (approximately
3.14), E is the AC voltage across the
capacitor in volts, fis the AC frequency
in ¢ps, and C is capacitance in farads.
If E is RMS or effective value, I will be
the effective value of current, and if E is
peak voltage, I will be peak current.
For a given voltage the current is ob-
viously limited in value by the capacitor,
just as it would be by a resistor. This
current-limiting effect is called capacitive
reactance, and it is comparable to induc-
tive reactance. Its symbol is Xc; it is

Fig. 4. AC power in R and C.

also expressed in ohms. To find Xc in
ohms, we set down the standard formula
for current, replacing R with X¢:
i E
Xc
From the preceding formula, I is also
equal to 2rEfC. Setting the two right-
hand terms equal to each other,

E

3-{; & 27rEfC,

-)I?c = 27fC;
e I .
T onfC

Capacitive reactance is, then, inversely
proportional to frequency and inversely
proportional  to  capacitance.  This
should be compared to the inductive
reactance formula:

Xr, = 2mfL.

This shows that inductive reactance is -

directly proportional to both frequency
and inductance. As frequency in-
creases, Xz, increases but Xc¢ decreases;
as L increases, Xz increases; but as C
increases, Xc decreases.

As with a pure inductance, a pure
capacitance does not consume energy,
and for the same reason: the ¢o° phase
relationship between current and voltage.
This is illustrated in Fig. 4. Instan-
taneous power values are obtained by
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multiplying the instantaneous values of
current and voltage. Fig. 44 shows this
done for a resistance, and Fig. 48 for a
capacitance. Note that since current
and voltage in a resistance are always
either positive or negative together,
their product — the instantaneous power
curve — is always positive. But during
half of each cycle in the capacitance,
current is opposite in polarity to voltage;
therefore, in these parts of the cycle, the
instantaneous power curve is negative.
In the positive sections of the power
curve the source delivers energy to the
capacitance, which is stored in the elec-
trostatic field. In the negative sections
of the power curve this energy is re-
turned to the source. The net power
consumption is zero.

When a resistance and a capacitance
are in series across an AC source, they
are handled in about the same way as a
series combination of resistance and
inductance. The different phase rela-
tionship in the capacitance must, of
course, be taken into account. An ap-
propriate circuit is shown in Fig. 5.

In this circuit, the same current is
common to all elements: R, C, and the
source. It is common also to the com-
bination of R and X¢— Z — that the
source “'sees’ as the resultant load. The
voltage across R, Eg, is in phase with
this current, while the voltage across C,
Ec, lags the current by 90°. Thus the
volrage across C lags the voltage across
R by 90°. What is the sum of these
voltages, Es, and its phase angle with
respect to the current and the two com-
ponent voltages? We can find out by
plotting the two voltages in proper phase
and amplitude relationship, and adding
their instantaneous amplitude values
graphically. This is done? for equal
values of Er and Ec in Fig. 6. It will
be seen that Es is sinusoidal also and,
although larger than either Er or Ec, is
not as large as their numerical sum. The
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Fig. 5. Combined R and C in AC circuit.

reason is obvious: The peak values of the
two constituent voltages do not occur
at the same time. As a matter of fact,
for equal values of Er and Eg, Es is al-
most exactly 1.414 times either of them.
It is apparent as well that the source
voltage lags the voltage across R by 45°,

2 The corresponding process was described for
combining Eg and Ejy in the preceding chapter,
but was not carried out because of lack of space.
The actual construction may make it easier to
understand why a vector diagram accomplishes
the same thing.

and leads the voltage across C by 4s°.
Since the current is in phase with the
voltage across R, then the source voltage
also lags the circuit current by 45°.

We can draw some further conclusions
with the aid of Fig. 6. Since the same
value of current is common to R, Xe, and
their resultant impedance Z, then the
magnitudes of R, X¢, and Z must be
proportional to the voltage drops across
them. Er and Ec in our example are
equal; therefore, R must be equal to
Xec.  Zis the resultant impedance across

Fig. 6. Voltages across R, C, and source.

which the source voltage Esis developed.
Es is 1.414 times either Er or Ec, so Z
must be 1.414 times either R or Xc.

This is information for a specific case
only (although a most important case).
More general information can be ob-
tained from a vector construction, as
explained in the preceding chapter.
Fig. 7 contains three vector diagrams of
the same circuit: in Fig. 7A the diagram
is for the case when R is equal to Xc;
in Fig. 78, Xc is substantially larger than
R; and in Fig. 7¢, R is substantially
larger than Xc. In each case Er is
drawn at an angle of zero degrees (di-
rectly to the right) since it is in phase
with the current. Because the voltage
across C lags the current by 9o°, Ec and
Xc are drawn at an angle of —9o°,
which is the same as 270°— directly
downward from the origin.

We can see by completing the paral-
lelogram, a process discussed in Chapter
X1, that the resultant voltage or im-
pedance is always larger than either of the
two constituent vectors and always less
than their numerical sum. Measure-
ment of the vector lengths would reveal
again that the resultant of two equal
vectors at right angles is 1.414 times
either; conversely, either is 0.707 times
the resultant. If an AC voltage of ro
volts were impressed across a resistor
and a capacitor in series, and the fre-
quency were such that Xc equaled R in
magnitude, there would be 7.07 volts
across each. The diagram would tell us
also that Er led the source voltage
(Es) by 4s5°, that Ec lagged the source
voltage by 4s5° and that the source
voltage lagged the current by 45°.

In Fig. 78, with Xc much larger than
R, the circuit is primarily capacitive and
behaves more like a purely capacitive

Continued on page 40
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INCE the “transit time” between

copy drafting and publication is
many orders of magnitude greater than
that of electron flow between cathode
and plate, or even that of sound waves
between loudspeakers and listeners’ ears,
this is being written well before the first
of the high-fidelity and audio shows,
which will open the fall season not with
a whimper (to reverse T. S. Eliot’s
famous phrase), but with a bang. Yert
I know in advance about what that bang
will be like, partly because of previous
experience with public demonstrations
of hi-fi in full cry; still better by my
own current, private, preparatory bout
with what I think of as the “Audio-
phile’s DDT’s” — that is, ultrasensa-
tional Display, Demonstration, and Test
records.

If you were able to attend any of the
shows or fairs, your ears probably still
ring as you read these words. Indeed,
it's not at all unlikely that you’re so
thoroughly fed up with what is most
assertively proclaimed as hi-fi that you
now want to listen (if to anything at
all) only to flute solos pianissimo and
with full treble cutoff. But if you
couldn’t hear the public demonstrations
in person, or if your appetite for big,
loud, wide-range sound is as insatiable
as mine is, you may want to share some
of my home decibel-display and work-
out sessions. In any case, such a per-
sonal audio orgy can be infinitely more
fun — and incalculably more instructive
—— than any mob experience.

Public »s. Private DDT’s

Now, don't get me wrong! I love the
big shows and wouldn’t dream of miss-
ing any I could possibly get to. They
are ideal occasions for meeting old and
new audio friends, as well as for looking
over all the new and revamped equip-
ment coming on the market. But I, for
one, refuse to subscribe to the notion
that hearing really is (under certain
conditions, at least) believing. What-
ever 1 hear at a big show, or for that
matter at any public demonstration, goes
in one ear and right out of the other;
I make no attempt to listen. 1 simply
don’t know how to judge what I'm
hearing, or to what extent it is affected
by the nature of the program materials,
the performance, the recording tech-
niques, the various reproducing-system
components, the particular control set-
tings, the demonstration-room acoustics,
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and dozens of other highly significant
——but here unfamiliar — variables.

How different everything is at home!
Cur own sound system, good or bad by
any absolute standards, at least is thot-
oughly familiar, and so is the acoustic
environment. We set our controls ex-
actly where we want them and where we
know what they do. And if the music
itself or its performance is new at first, a
few playings quickly make it familiar,
whereupon we can begin to evaluate
the actual reproduced-sound qualities
according to known standards and in-
dividual aural tastes.

My complaint about the big show and
fair demonstrations is not the usual one
that everything is played too loudly
(although some things certainly are),
but that what should be loud isn't really
loud enough, while what should not be
loud isn’t nearly soft enough. In other
words, I'm unhappy about the con-
stricted dynamic range, which under the
existing conditions I never can be sure
is a fault of the particular reproducing
equipment utilized or a result of the

elevation of the masking-noise thresh-
old by the crowd pandemonium. At
home, however (especially as blessed
with a comparatively low ambient-noise
level and no worries about tender-eared
neighbors), I can put on the most sen-
sational disc or tape, set the level so
that the quiet passages are properly close
to the low threshold, and let the loud
ones go to the fullest extent of my
system’s dynamic capabilities. On some
occasions the peaks may be too much
even for my fair-sized living room, but
they've never yet been too much for my
ears or nerves— indeed, like Oliver
Twist, I'm continually begging for
“More!”

These past few weeks I've really gone
whole hog in my combined private pre-
view of the big fall shows and review-
examination of sensational display ma-
terials which either have been hits of
past, or promise to be the hits of forth-
coming, public demonstrations. In ad-
dition to rehearing some of those I've

Sound-Fanciers’ Guide

by R. D. DARRELL

written about in earlier columns (the
percussion works of last July and Sep-
tember, the hi-fi Further Studies and
Adventures of July, and the organ re-
citals of August and September), I've
been reveling in a batch of other re-
leases, some of which have been around
for a while, but which I never had a
chance to know at first hand before;
others of which are hot and briskly
popping off the griddle. And I've had
such a wonderful time with them that
I can commend them to every other
like-minded audiophile with far more
than ordinary enthusiasm.

But one warning is necessary: if you
don’t have truly wide-range equipment,
you're not going to hear records like
these at their best. And perhaps another
is advisable: if you bave a sound system
which will do them full justice, you may
have to go around your house after
each session looking for loosened or
shattered windowpanes, or even cracked
foundations! As for the personal risk
of punctured eardrums, overloaded
aural nerves, or psychic traumas — well,
yow'll just have to take your chances.
The only reassurance I can give on that
score is that I've gone through the ex-
perience unscathed —1 think.

Sounds “‘Out of This World”

A man after every hi-fi fanatic’s heart
sends us right off into outer space and
back below the terrestrial crust: Emory
Cook with Soznds from the Ionosphere
and Earthquakes Arouwnd the World
(Cook 5012). The former features an
uncanny batch of aptly named Swishes,
Whistlers, and Swishlers, which in-
clude some of the finest ripping and
tearing noises since Carl Sandburg tore
his shirt and exulted in the lovely razz-
ing sound; plus an incongruously sober
and informative discussion of strato-
spheric signals by Emory and Dr. M. G.
Morgan. The latter features seismo-
graphic vibrations set up by some five
earth tremors, which become terrifyingly
audible when speeded up by factors of
375 and 750. But not content with
providing some of the severest tests of
pickup rtracking available on discs,
Emory perversely adds one band in
which the seismographic “shakes” are
stepped up only two or three times in
speed —and are guaranteed to shake
any pickup vet made right out of the
grooves with wholly subsonic perturba-
tions.
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Another superstrenuous workout for
your pickup and arm (as well as your
ears) comes from the equally fanatical
and resourceful E. D. Nunn, in the
form of a “psychiatrist’s special”, Echoes
of the Storm (Audiophile AP 20).
Echoes, nothing! These are the most
room-shaking and heart-shaking thunder
crashes and lightning near misses I've
ever undergone, as well as some su-
perbly splattering torrential rain. He’s
outdone even Emory Cook’s earlier
storm recordings here, but he still has
to equal the Gld Master’s skill with frog
croakings: those at the end of this storm
aren’t in nearly as good voice as Cook’s
(004) reviewed here last July. The
Crazy Quilt bands on the other side
proffer a wide variety of man-made
sounds, of which the rotary-saw rings
and screams are guaranteed to penetrate
anyone’s skull, and the nail hammering
provides some authentic thuds. But the
water-pail drips and faucet-dribbling
sounds are more amusing, and I liked
best of all the infectiously rhythmed
drumming (one of the best brief per-
cussion-display recordings yet) and the
exceptionally bright and sonorous ex-
amples of a music box which plays
(miraculously) almost in tune.

After these, Through the Sound Bar-
rier (Mclntosh 105) — which 1 was
hearing for the first time, although it
made a highly acclaimed debut at least
a year ago-— seemed somewhat anti-
climactic. Its jet-aircraft thunders, sonic
booms, and literally hellish rocket-
engine roars are admirably recorded,
all right, but the tape originals are
poorly edited with too leng stretches of
control-tower-and-pilot talk and too few
highly dramatic moments. The same
criticism also applies to the overside
miscellaneous subway, alarm clock, ma-
chinery, and aircraft-cannon sound dem-
onstrations. Few of these are particu-
larly impressive anyway (the 22-mm
guns sound more like pneumatic drills),
. and throughout this disc I felt myself
wishing — as I never did in those men-
tioned earlier — that the recording had
been done in stereo. But maybe the
planes, trains, fireworks, etc., in the
more realistic movement and “perspec-
tive” of Concertapes’ stereo Sownd in
the Round (501 and 504) have spoiled
me.

More effective, if in a quieter, eerier
way, is the Luening-Ussachevsky Tape
Recorder Music (Phonotapes-Sonore PM
5007; also on the Innovations LP, GB
1), although some of the pieces here
also go on a bit longer than their in-
herent interest warrants. At their best,
however, they have some fine throbbing
lows and glittering highs, as well as
intentional wows and flurters for which
(for once) your tape-playback mecha-
nism can’t be blamed. I can’t say that

Continued on next page
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| A king can have no better
than this “2300” . .. the
newest look and performance
in High Fidelity amplifiers.

Pictured above is the new Bell 2300, twenty watt.
Other new designs are available in 10 to 40 watts.
The specifications of these zew Bell amplifiers
are the best in the world today.

The controls, all closely grouped in the center panel,
present conveniences you've always longed for.
You cannot buy a better engineered or better styled
High Fidelity amplifier . . . anywhere.

NOT JUST NEW VERSIONS OF OLD MODELS
but... COMPLETELY NEW DESIGNS

For "Operation 2300”, Bell assembled a group of electronic engineers
with knowhow . . . a group of designers with imagination . . . and
gave them an order—"Create a line of High Fidelity Amplifiers that
will produce breathtakingly-realistic sounds—and will be styled for
| traditional, contemporary and modern living.”

The "2300” line is the result of this far-reaching project. You should
see and hear it. Your nearest Bell dealer will gladly demonstrate, for
you, a remarkable “2300”. Write us for his name and detailed “2300”
literature. Bell Sound Systems, Inc., (A subsidiary of Thompson Prod-
ucts, Inc.) 559 Marion Road, Columbus 7, Ohio.

@dﬁ”ﬂ%rlﬂ' Renowned For the Best in Sound”
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This is the book . . .

“During the past several years 1 have written literally thou-
sands of letters to individuals all over the world, trying to
answer their questions about bigh-fidelity sound reproduction.
A good many of my letters have started out along these lines:
Pm afraid Tll have to give you just a wery brief amswer to
your gquestion; if 1 were to cover it complesely, I'd have to
write a book. This, at last, is the book.”

from The Preface to

HIGH FIDELITY
A Practical Guide

by

CHARLES FOWLER

Publisher of HiGH FIDELITY
and AUDIOCRAFT Magazines

There is little need to introduce the

author of High Fidelity: A Practical
Guide to readers of this magazine, nor to assure them of his ability
to tell in clear, nontechnical language, just how to evaluate, buy, and
operate hi-fi equipment for the optimum in lifelike reproduction.
Whether you plan to build, buy, or add to your high-fidelity
system, this new book gives you practical advice and expert guidance
each step of the way. It makes plain every aspect of hifi . . . shows
how you can best re-create the dynamic range and full tonal quality

of live music in your own home.

Gives clear and complete information on:

o loudspeakers
e speaker enclosures
® room acowstics

o amplifiers

Starting with a fascinating intro-
duction to sound itself, the author
then describes the various links in
the hi-fi system. He explains their
features and specifications so that
you can easily understand and use
them as criteria in evaluating dif-
ferent makes of equipment.

With these standards you are
shown exactly what to look for
when buying each unit in your hi-fi
chain, and how to select and match

e control units and preamplifiers
® tuners
e record changers and turntables

e pickups

components fot best sound reproduc-
tion. You are also shown how to
plan ahead for adding to or improv-
ing your equipment in the future.

Whether your budget is small or
large, whether you are a beginner
baffled by the intricacies of hi-fi, or
whether you are a high-fidelity fan
from way back, this complete and
definitive guide can help you get the
most enjoyment out of your high-
fidelity system.

310 pages, 100 illustrations, $4.95
Published September 24 — Order Your Copy Today

. Book Department
About the author: ‘ AUDIOCRAFT Magazine

As publisher of HIGH
FIDELITY and AUDIO- l
CRAFT Magazines, and
author of many articles
on high fidelity, M. |
Fowler knows exactly
the kind of information
you need and want to |
understand hi-fi fully.
In this book you gain
the benefit of his many I
years of experience.

|

I enclose $

Great Barrington, Mass.

........................ for which please send

me, postpaid, ............ copies of High Fidelity: A
Practical Guide.

(No C.0.D.’s or charge orders, please. Foreign orders sent
at buyer’s risk. Add 55c¢ for postage on foreign orders.)
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these works really make the grade as
aesthetically significant compositions,
although they surely do lay some of the
experimental groundwork for more
meaningful exploitation of tape-ma-
nipulation techniques, but even con-
sidered as sheer sound, they consider-
ably enlarge the available repertory of
what is fascinating as well as strange
to our ears.

But the last word in this domain be-
longs again to Emory Cook, who has
gathered up a zany assortment of left-
overs from his sonic adventures in a
disc spoof on the whole hi-fi craze, The
Compleat in Fidelytie (Cook 1044).
The recorded sounds are perhaps not so
extraordinary in themselves, although
the various wind noises are surprisingly
thrilling or scary at their best, and the
baby’s squalling and blue-bottle fly’s
buzzing are aural realism i excelsis.
But the full-blast reproduction of old
Edison cylinders is astonishing — for
what could be, as well as what couldn’t
be, done in recording in those days;
and the aural insight into a Mexican
church organ from the mike view of
the wind box itself is a matchless reve-
lation of the horrors of distortion be-
yond the power of any meter to meas-
ure. Anyway, this record is a must for
every hi-fi collector if only for its jacket
annotations — sophomoric humor, per-
haps, but superb of its kind.

So Quiet in the Country?

If you felt a pang of envy a moment
ago when I boasted about the low am-
bient-noise level of my present country
location, it may be some consolation
when I confess that this condition is
the occasional ideal one. At times it
soars, as / sheep, 4 cats, 3 ducks, 1
dog, 1 calf, 1 parrot and x" katydids —
solo or tutti— lift their voices in as-
sorted blatting, mewing, quacking, bark-
ing, lowing, screaming, and general yak-
yakking. So far, I haven’t lacked disc
and tape decibels to override their best
fortissimi, but 'm beginning to fear that
I may run out of electroacoustic gain
before the animals learn to exploit
their full lung power.

But one gets hardened to rural, no
less than to utban, noises. By now,
I'm even willing to take a kind of
busman’s holiday by playing records in
which the sounds of nature have been
selected, isolated, and combined with a
considerable degree of artistry. Two of
these I've enjoyed lately are the second
volume of the Stillwell's bird songs
(Ficker 107) and Srokowski’s docu-
mented version of the Beethoven Puas-
torale Symphony (RCA Victor LM

Continned on page 34
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AUDIO HANDBOOKS by Norman H. Crowhurst
Each handbook is concise in treatment, is clearly
written, and is without involved mathematics.

AMPLIFIERS

Will help solve the problems that
often arise when equipment has
been built, but wont work. The
“Trouble Tracing Guide” gives a
table of symptoms, possible causes,
and references to chapters which
offer aid. $1.00 213

THE USE OF A.F. TRANSFORMERS

Shows in detail how circuit values
affect a.f. transformer performance.
With the aid of a detachable special
ruler, the charts included make it
effortless to find a circuit suitable
for any af. transformer. $1.00 215

PUBLIC ADDRESS

Covers all aspects of this rapid-
ly expanding subject — selecting
equipment, overcoming poor acous-
tics, and obtaining the best results
for every kind of installation and
program. §1.25 216

FEEDBACK

Explains cleatly what feedback can
do, where and how to use it, and
what its limitations are. The theory
of closed loops is presented in easy-
to-understand mathematics; design
charts use a simplified approach;
and the numerous examples illus-
trate practical applications to cir-
cuits. $1.00 214

THE QUEST FOR QUALITY

Discusses the basic requirements
for fidelity and the various methods
of achieving it. Shows how to de-
sign equalizers, how to build cir-
cuits for expanding dynamic range,
how to check equipment. Also takes
up various kinds of stereophony,
and the arrangement of a listening
room for the greatest pleasure.
$1.50 217

Save yourself time and trouble
by ordering your books directly from us.
Just fill in the coupon below.

\@ audiophiles bookshelf
A

An invaluable guide for
every tape recordist by one of the
foremost authorities on the subject —

HOW TO MAKE
GOOD TAPE
RECORDINGS

by C. J. LeBEL

Vice President, Audio Devices, Inc.

This completely new handbook of tape recording
contains up-to-the-minute practical help for both
the experienced tape recordist and the novice.
Written in concise, nontechnical language, it
can be read and easily understood by the most
inexperienced. At the same time, the profes-
sional will find a wealth of useful information
which could be supplied only by a person of Mr.

LeBel's knowledge and experience.

All aspects of tape recording are covered, as is shown by
the chapter headings which follow — How a Tape Re-
corder Works; Characteristics of a Tape Recorder;
Selecting a Tape Recorder; Selecting a Recording Tape;
Using the Tape Recorder; Making a Microphone Re-
cording; Acoustically Treating the Studio; Tape Edit-
ing; Binaural or Stereophonic Recording; Putting To-
gether a Recording Show; Glossary of Tape Recording
Terms.

Without any question, the essential reference
for the discriminating buyer of records

RECORD RATINGS

The Music Library Association’s Index of Record Reviews

Leading specialists in their respective fields contrib-
uted the chapters on Microphone Recording, Tape
Editing, and Use of Sound Effects.

Compiled by Kurtz Myers, Chief, Music and Drama Department, Detroit Public Library
Edited by Richard $. Hifl, Head, Reference Section, Music Division, Library of Congress

Unique in content and organization, this book indexes practically all

serious music ever recorded on LPs, listing the date and issue of the Deluge Cloth-bound Edition, $2.50 227
most important American and European periodicals in which reviews Economy Paper-bound Edition, $1.50 229
appeared. Symbols indicate what the reviewer
thought of that particular release — ie. excellent, — — — ___ __ __ ___ __ _  ___ _ __ __ __ _ __ __
adequate, or inadequate. The prospective buyer |
is thus provided with the considered opinion of Book Department
several critics and thereby given a nearer ap- AUDIOCRAFT Magazine
proximation to objective judgment. Full biblio- Great Barrington, Mass.
graphical information is given for each record.

Ienclose §............ for which please send me, postpaid, the books indicated

by the circled numbers below. (No C.0.D.s or charge orders, please.)

key to musici nductors, artists, and or- ; 2 :
€y GERE, Cotiatieg StS, Foreign orders sent at buyer’s risk. Add ss¢ for postage on foreign orders.

chestras. The most complete and informative

|
|
The Index of Performers provides a complete I
|
|
|

i : 224
discography available. $5.95. NAME oo 213 217
223

214
ADDRESS 224
BINDERS FOR AUDIOCRAFT — attractive blue leather- i 227
ette — each holds 14 issves. $3.50 each. 223 I ......................................................................... 216 229
1
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FULL FIDELITY
MUSIC ENJOYMENT

TWIN-CONES IN A SINGLE
SPEAKER

g(%d COVER THE

AUDIBLE RANGE

/%re/co@)

TWIN-CONE *FRS
*FULL RESONANCE
SPEAKERS

In a single speaker, Norelco has created an
unusually efficient sound radiator. These
twin-cone speakets incorporate a small cone
for reproducing high frequencies and a large
cone for lower frequencies. Both cones op-
erate in conjunction from a single voice
coil — producing balanced sensitivity and
uniform sound for all ranges. Arrangement
of both cones reflect and diffuse the sound
while moving in phase to provide even
sound distribution.

A deep air gap within a homogeneous
magnetic field provides unusually large
movement of the voice coil resulting in
distortion-free reproduction over the entire
frequency range. Impedance does not dimin-
ish with higher frequencies and volume is
practically constant throughout the whole
audible range.

Send today for your catalog on Norelco
*FRS Twin-Cone Speakers. It contains spec-
ification data, sound distribution curves,
frequency characteristics on these speakers
as well as the new Norelco Speaker En-
closures.

Send to Dept, M11 for more details

North American Philips Co., Inc.
100 East 42nd Street
New York 17, N. Y.
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1830). The former, with 140 songs
and calls of some 58 species (some in
illuminating half-speed repetitions), is
a worthy companion to Ficker 101,
cited here last July, and the somewhat
better-known Cornell series—so use-
ful indeed to bird watchers and 4ficio-
nados that 1 barely had a chance to play
it through once before it was avidly
claimed for closer study and reference
use by my more ornithologically minded
sister. The Pastorale, so far as the sym-
phony itself is concerned, is merely a
clean but rather heavy recording of an
indefensibly mannered, even languish-
ing, reading. The disc’s real claim to
distinction lies in its added brief dis-
sertation by Stokowski on the stylized
“artistic” use of natural sounds, illus-
trated first by actual brook, storm, and
bird recordings; then by isolated Bee-
thovenian musical impressions of these;
and finally by an ingenious combination
of both real and idealized versions,
which, thanks to extremely clever
editing, are made to fit together with
astonishing effectiveness.

Not the least important value of this
half-serious, half-humorous documeritary
is the clue it gives, by implication at
least, to the lack of dramatic swbstance
(a quite different thing from the dra-
matic smpact) in some of the “raw-
sound” recordings discussed eatlier. For
as much as I and other hi-fi fanatics

relish these, even we find eventually
that we are likely to replay them only
when we want to impress some new
listener with our super-sound systems,
or to check the power and distortion
characteristics of unfamiliar systems (or
our own after any major component
changes or repairs have been made).
With a very few special exceptions, the
most lastingly satisfactory display and
demonstration recordings are those in
which the brute force of sound “effects”
is exploited for aesthetically meaningful
ends.

Breaking the “New-Music”
Barrier
I might go so far as to concede that
even in symphonic compositions, an

excessive preoccupation with sheerly
sonic values tends to make them more
short lived in all-round listener satis-
faction than works in which sound as
such is subordinated to, or at least
tightly integrated in, musical expres-
siveness. A case in point is the Tape
Recorder Music above. But an even
better one is the Carl Orff trilogy
Trionfi (Decca DL 9706, 9824, 9826).

When the first piece of this triptych,
Carmina Burana, appeared in 1953, it
scored one of the most striking successes
of any modern musical work on records,
thanks largely to its electrifying record-
ing of almost barbarically rhythmed,
pounding percussion and chanting. But
with familiarity quite a bit of this
work’s intoxicating potency begins to
weaken. And although Orff exploits the
same formulas with undiminished
energy in Catulli Carmina (which,
moreover, is now recorded with even
finer transpatency and more dazzling
brilliance), it makes hardly as sensa-
tional an impact even on first hearing —
at least for anyone who knows its pred-
ecessor. On the other hand, my present
argument proves to be double-edged
when we reach the concluding piece,
Trionfo di Afrodite, for here, except
in a few alteady anticipated dtiving
passages, more or less straight solo and
choral singing predominates; yet, while
the appeal is primarily musical rather
than sonic, it still isn’t particularly sub-
stantial except perhaps to devotees of
contemporaty idioms and experimental
neobaroque styles.

Pethaps the real point is that while
sonic splendors alone can’t give per-
manent validity to a musical work, they
can be immensely helpful in persuading
listeners to accept—and better under-
stand — idioms and styles which other-
wise might seem unacceptably alien to
them. Certainly the first two works in
the Orff trilogy are rightfully popular
(exceptionally so for any contemporary
compositions) both as dramatic sound
and dramatic music, but I very much
doubt that they would have become so
popular so fast before the days of wide-
range recording. ‘And even if they may
never seem quite as exhilarating again
as on the first few hearings, or if the
final piece may seem somewhat thin
from the beginning, the whole set still
deserves an honored place in every
record library. It should be pulled out
for replaying whenever there is an op-
portunity to spring it on any lucky
listenet-guest who has yet to experience
that incomparable first acquaintance.

Another example of superb sonics,
matched this time to less pretentious
but, I think, more innately ingratiating
music, is Colin McPhee’s Toccata for
Orchestra, a kind of concerto grosso
with “gamelan” ripieno, Tabuo-Tabuban
(Metcury MG 50103). Some actual
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Balinese instruments are used, others are
invoked by more familiar percussive
orchestral resources, but both are always
used for jaunty or lyrical espressive
purposes. At first hearing, it surely is
the crisply brilliant and extremely
powerful recording of fascinating
timbres which most delights one’s ears,
but I'm willing to bet that they still
will do so on the mth hearing, simply
because all this kaleidoscopic coloring is
applied so fitingly to such delightful
musical ideas and tegtures. The suite
from Elliott Carter’s ballet, The
Minotanr, on the other side, is tighter,
more somber, and less immediately ap-
pealing music, but here too the sheer
sonic magnificence of brass screams,
thunderous drums, and climactic gong
are sure to be powerfully persuasive
factors in the work’s aesthetic as well as
aural acceptance.

Last Word — For How Long?

Of course the power of sound in itself
can be a vital aid, not only to new
music, but in reanimating overly famil-
iar warhorses, especially when the orig-
inal intention or hope of the composer
was to produce a maximum of sensa-
tional impact. The classic current ex-
ample is the highly touted Dorati version
of Tchaikovsky’s 1812 Ouverture. If the
recording world were supervised by
race-track stewards, this version would
certainly be scratched for undue use of
hypodermic stimulation (Mercury MG
50054). I approached it very dubiously
indeed, only to be completely over-
whelmed —at least as a hi-fi fan. In
the first place, Dorati’s is a first-rate,
nonexaggerated and nonsentimentalized
reading. Second, the forces employed,
including brass bands as well as real
cannon and bells, approximate as closely
as possible those Tchaikovsky planned
(but never received) for the original
outdoor festival performance. Third,
and most important, the dubbed-in
West Point cannon shots really sound
like cannon {and not a bass drum),
and the dubbed-in, speeded-up bells
provide the most tumultuous jangling
imaginable. Moreover, all these have
been recorded with an authenticity,
power, and incredibly expanded range
which surely top anything ever achieved
on discs before. If you delight as much
as I do in supetsonic displays, this
record is everything it has been claimed
to be, and still more!

Deems Taylor’s narration, which fol-
lows the overture itself, might
skipped for its verbal story of the elabo-
rate production involved, but it can’t
be missed by any true audiophile for its
absorbing aural illustrations of
cannon shots and carillon peals, both
in their original and tape-edited, en-
hanced forms. The rather violent wver-
sion of the Capriccio Italien overside is
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less noteworthy, despite its equally bril-
liant recording. It’s the glorious racket
at the end of the 1812 that makes this
disc a milestone in the evolution of
sonic technology.

Just how far and how fast that
evolution has progressed is proved by
the belated, “documentary”, first com-
mercial issue of the 20,000-Cycle Dem-
onstration Pressings (Cook White Label
Series, 001) with which Emory startled
the 1949 Audio Fair. I thought then
that they sounded terrible, but now I
find I was quite wrong in ascribing
their top-heaviness to inferior low-fre-
quency reproduction. The lows are
actually missing in the recording, and
while the excessive highs now sound
much sweeter than they did then, not all
the brilliance in the world can make

an unbalanced spectrum tolerable to my
ears. ‘The piano excerpts come off best,
but even there the tonal qualities are

wunpleasantly hard. The schmaltzy otgan
pieces are atmospheric, all right, but
pretty blurry. And the orchestral pieces
show up at its worst the spectrum im-
balance, as well as the tonal inade-
quacies of a little orchestta under the
late Macklin Marrow, and also those of
an overly dry studio. Cook, who has
done such infinitely superior things since
then, deserves a medal of some kind for
his courage in making these old mile-
stones generally available. They are
docaments for every audiophile’s library,
for they prove better than any words
could possibly do how far we've come
from the days when it was bigh fidelity,
rather- than high fdelity.
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PRO-PLANE Presents
FOUR REMARKABLE SPEAKERS —

each worthy of ownership by the

CRITICAL LISTENER
and the
DEVOTEE of MUSIC.

The
PRISMATIC | —

really. fine sound, fully

adaptable for best stereophonic

positioning.
Size: 26” W/ 10” H/ 16” D.
Net Price: $85.00

The

PRISMATIC 1l ~

massive sound in a relatively
small enclosure of unique
design and rock-like
construction.

Size: 26” W/ 191" H/ 162" D.
Net Price: $145.00

The

PRISMATIC Il “ULTIMA" —

a sound-for-size achievement
thru ultimate design, tuning,
and embodiment.

Size: 44” W/ 18” H/ 21" D.
Net Price: $325.00

The

PRISMATIC IIl —

comparable only to the very
finest and expressly designed
to adapt to individual

room acoustics.

Size: 55” W/ 21” H/ 23%2” D.
Net Price: $545.00

Exclusively sold thru
EXCLUSIVE DEALERS.

Please write for literature.

PRO-PLANE SOUND SYSTEMS, INC.

51st Street & AVRR,
Pittsburgh 1, Pennsylvania
MUseum 1-2905
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TRANSISTORS

Continned from page 23

Operation of n-p-n (ot p-n-i-p) tran-
sistors up to the hundreds of megacycles
is expected.

The structure in Fig. 11 is called a
field-effect transistor. Soon to be re-
leased commercially, this unit has a gate
which controls current from a sozxrce to
a drain. Current flows down the center
n-region. The gate is biased so that the
p-n junction down the cylinder is in
reverse. Near the actual junction, there-
fore, there will be a space where the
bias removes the curtent carriers. Here
no current can flow.

Now the source-to-drain path is con-
stricted anyway, and the removal of a
small portion near the junction be-
cause of the gate bias makes an ap-
preciable effect on the source-to-drain
resistance. This resistance varies as the
gate voltage is varied. Since the gate
is biased in reverse, little input current
is required. And, since an input of
moderate voltage at little current con-
trols a large amount of current at
moderate-to-high voltages, the power
gain is great.

With a high input resistance and
moderate output resistance, this device
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Fig. 11. The field-effect tramsistor is
much like a vacuum tube in operation.
resembles a normal vacuum tube more
closely than junction transistors, and
many vacuum-tube circuits can be used
with field-effect transistors without very
much change.

The Tandem transistor, recently re-
leased by Marvelco, is merely two tran-
sistors in one case, internally connected.
Fig. 12 shows the connection. These
clever devices have no advantage over
two separate junction transistors, except
for the fact that the two transistors
used are made especially for each other.

In the future, two or three transistors
inside one case will be common; pet-
haps there will even be totally enclosed
amplifiers, including resistors and ca-
pacitors, inside a small package.
Especially, twin transistors (two
matched units inside the same case) will
be useful.

Transistor Materials

Germanium is not the only semicon-
ductor suitable for use in transistors. It
is the most common today because it is
just about the simplest to understand,
the cheapest, and the easiest to work
with. In the future, other semiconduc-
tors will be used in making diodes and
transistors.

At present, silicon is of some use.
Although harder to work with, silicon
has some useful properties, especially
its low thermal current and small var-
iation with temperature changes. Silicon
diodes are now available which make
very efficient rectifiers— much more
efficient than other types. And silicon
high-power transistors are coming into
use. Alloys of germanium and silicon
which combine the best features of each
material may be obtained, also.

In the future, the material most worth
watching is silicon. However, several
other semiconductors are known. For
example, transistor action has been ob-
served in many compounds, such as
indium antimonide, alumioum anti-
monide, and gallium arsenide. When
the structure and behavior of these
complicated compounds is better known,
their properties can be used to advan-
tage.

Several semiconductors have been
used in the past without knowing the
theory behind theif operation. Notable
among these is galena, or lead sulfide,
used in early radio days with a cats-
whisker for detecting purposes. iAlso,
present-day selenium rectifiers operate
because selenium is a semiconductor.
The various types of photocells used in
the past (often called batrier-layer
cells) used semiconducting materials.
Fven today, the most sensitive photo-
detector known to science is a small
cadmium sulfide photocell —and cad-
mium sulfide is a semiconductor.

New Designs

You may expect eventually to see de-
signs for transistors that are unheard
of today. Although the present junc-
tion transistor will probably not be re-
placed, specialized operations will be
taken over by specialized types of tran-
sistors. Better point-contact transistors
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Fig. 12. Tandem (two-unit) transistor.

will be available when manufacturing
processes (mainly concerned with the
difficulties encountered in electroform-
ing) improve.

And remember that we have only
talked about p-n junctions so far. In
addition, p-to-i junctions, and n-i junc-
tions have interesting properties, -and
devices built to take advantage of those
properties will be useful in the future.
A junction between two p-regions, one
stronger (p+) than the other, is a
p-p-+ junction. Semiconductor devices
using p-p-+ and n-n-- junctions as well
as other types will be used someday.
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It should be evident that the tran-
sistor field is a very big one, and is
rapidly advancing. Nobody today can
predict what the transistor of 1965 will
be like, but mention can be made of
the various types today — either avail-
able now, or still in the planning stage.
And indications can be pointed out con-
cerning possible new avenues of re-
search for different types of transistors
tOIOrrow.

This installment of the series on
audio transistor applications should
leave the reader with a better knowledge
of transistor action as it occurs in a
junction transistor, and some under-
standing of how semiconductor theory
explains the behavior of many different
types of semiconductor devices. The
reader should have a little perspective
as to how the junction transistor fits
into the pattern formed by the many
different transistor types. In addition,
interesting avenues of research which
will result in tomorrow’s transistor
should give the reader some basis on
which to understand tomorrow’s tran-
sistor when it becomes available.

Further Reading

The following books will be referred
to by the author’s name in the categor-
ical reading suggestions below:

Bevitt, W. D. Transistors Handbook.
Englewood Cliffs, N.J.: Prentice Hall,
1956.

Coblenz, A., and Owens, H. L. Tran-
sistors:  Theory and Applications.
New York: McGraw-Hill, 1955.

Kiver, M. S. Transistors in Radio and
Television. New York: McGraw-
Hill, 1956.

Krugman, L. M. Fundamentals of Tran-
sistors. New York: Rider, 1954.
Lo, A. W., Endres, R. O., Zawels, ],
Waldhauer, F. D., and Cheng, C. C.
Transistor Electromics.  Englewood

Cliffs, N.J.,: Prentice Hall, 1955.

Scott, T. R. Transistors and Other Crys-
tal Valves. London: Macdonald and
Evans (Distr. in U.S. by ZEssential
Books, Inc.), 1955.

Shea, R. F. Principles of Transistor Cir-
cutts. New York: Wiley, 1953.

Turner, R. P. Transistors, Theory and
Practice. New York: Gernsback Pub-
lications, 1954.

Diodes
Shea, pp. 453-466.
Photodetectors

Bevitt, Chapt. 9.

Coblenz, pp. 87-88, p. 258.

“Miniature Cadmium Sulfide and Lead
Sulfide Photocells.” Electrical Manu-
facturing, Staff Report (Apr. 1955).

Kiver, pp. 203-211.

Seed, R. G. “Germarium Photosensi-
tive Devices.” Clevite Transistor
Products pamphlet.
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Hook Transistor
Coblenz, pp- 85-87.
Kiver, pp. 222-225.
Krugman, p. 17.
Lo, pp. 75-76.
Shea, pp. 475-476.

Point Contact Transistors

Bevitt, Chapt. 3.
Coblenz, Chapt. 6.
Kiver, pp. 44-50.
Krugman, pp. 8-1L.
Lo, pp. 76-79.
Scott, Chapt. 4.

Swurface Barrier Transistors

Kiver, pp. 59-61.

“The Surface Barrier Transistor.” Proc.
LR.E., XLI (Dec. 1953), p. 1702.

Turner, pp. 22-24.

Intrinsic-Region Transistor
Scott, Chapt. 7.
Field Effect Transistor

Huang, C., Marshall, M., and White,
B. H. “Field Effect Transistor Circuit
Design.”  Electronic  Design, (Jul
1955), p. 38, (Oct. 1955), p. 42.

Kiver, pp. 233-239.

Scott, Chapt. 7.

Tandem Transistor

Hollmann, H. E. “Applications for

Tandem Transistors.” Tele-Tech and
Electronic Industries, (FPeb. 1956),
p. 38.

Miscellaneons Transistor Types

Berger, A. W., and Rutz, R. F. "A New
Transistor with Thyratron-Like Char-
acteristics.”  International Business
Machines Corporation Bulletin No.
101.

Coblenz, Chapt. 15.

Kiver, pp. 226-233.

Lo, pp. 72-75.
Shea, Chapt. 21.
Materials

Coblenz, Chapts. 14 and 15.
Scott, Chapt. 8.
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capacitor which was totally out of the
citcuit when operating at 15 ips. A
1-db boost was still there at 6,000 cps,
but since professional standards call for
a maximum deviation of 2 db, this was
immaterial. The machine was within 2
db to 12,000 cps.

At 15 ips response flattened out con-
siderably, extending beyond 15 Kc¢ and
being only slightly down at 20 Kc. The

Continned on next page

ing listener.

unit which includes the major portion of the wiring.

available on request.

DO YOU WANT A BETTER AMPLIFIER?

Build a 50 watt DYNAKIT

MARK 11

697

A premium kit for the audio perfectionist, the Dynakit seunds
better because it is designed for outstanding transient response
and stability, for higher power at low distortion, and for com-
plete and accurate reproducibility. The improvement over
conventional circuits is immediately apparent to the discriminat-

The Dynakit combines unequalled quality with economy and
simplicity. It features the finest of parts, like the superb Dynaco
A-430 output transformer. At the same time construction is
greatly simplified by the Dynaco pre-assembled printed circuit

The Dynakit is sold complete with all parts and the pre-
wired printed circuit assembly, Complete specifications are

AVAILABLE FROM ELECTRONIC PARTS AND AUDIO DISTRIBUTORS

DYNA COMPANY, bepi. Ac, 5142 Master st., Philadelphia 31, Pa.

USE A DYNACO
TRANSFORMER TO
MODERNIZE YOUR
PRESENT AMPLIFIER

Dynaco super-fidelity transformers are
a new design which permits lower dis-
tortion and wider frequency response
in high fidelity amplifiers. Models are
available from 10 to 100 watts inctud-
ing the 50 watt A-430 transformer
which can be used to increase the
power of Williamson Amplifiers to 50
watts.

MODELS
A-410 10 watts 6V6, EL-84 ... $14.95
A-420 25 watts KT-66, 5881, EL-34 19.95
A-430 50 watts 6550, EL-34 (6CA7) 29.95
A-440 100 watts 6550 .. . .cccccccreenn.. 39.95
A-450 100 watts PP par 6550, EL-34 39.95
(all with tapped primaries except A-440

which has tertiary for screen or cathode
feedback)

Full data and details of Williamson Am-
plifier conversion available on request.




Report from the
LABORATORY

Che Audio League Report*

Fig. §
Acoustic Output at 30 CPS

7.5w The League’s ref-
75 db erence standard
7.8w ‘ speaker
75 @b system X
18w 12”7 speaker
75 db system
2.5w 15 speaker
75 db system Z

*Vol. 1 No. 9 Oct., ‘55. Authorized quotation #28.
For the complere techmcal and subjecfive report on
the AR-1 consult Vol. 1 N , The Audio League
Report, Pleasantville, N. Y

Report from the
WORLD .- MUSIC

The Aeolian-Skinner Organ Co. uses an AR
woofer (with a Janszen electrostatic tweeter)
in their sound studio. Joseph S. Whiteford, vice-
pres., writes us:

“Your AR-1W speaker has been of
inestimable value in the production of our re-
cording series ‘The King of Instruments’. No
other system | have ever heard does justice to
the intent of our recordings. Your speaker, with
its even bass line and lack of distortion, has so
closely approached ‘the truth’ that it validates
itself immediately to those who ‘are concerned
with musical values.”

AR speaker systems (2-way, or woof-
er-only) are priced from $132 to $185. Cabinet
size 14" x 113" x 25”; suggested driving power
30 waits or more. lllustrated brochure on
request.

ACOUSTIC RESEARCH, INC,
24 Thorndike St., Cambridge 41, Mass
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extreme flatness of the 15 ips curve
was caused, in a roundabout way, by
removal of the equalization, since the
extremely narrow gap and extra tape
speed make realization of high fre-
quencies routine.

My problem would have been simple
if low-frequency repair could have been
so easily executed. But the hum that
the low-frequency cut was intended to
minimize was inductive, and elimina-
tion required considerably more time
and effort.

Later models of the Pentron have
been designed with a single ground con-
nection to the chassis, but on my earlier
machine thirteen chassis grounds had
to be eliminated. After removing all
tubes, 1 drilled out the rivets holding
each end of the terminal strips, bent up
the tab, and placed a piece of electrical
tape under it, sticky side next to the
chassis. Then I reconnected all ground
lugs with wire.

Using my 10-watt amplifier and volt-
ohmmeter as a sort of makeshift VIVM,
1 adjusted the amplifier and preamp
volume to give a sizable hum indication
on the meter, with speakers discon-
nected. I prepared a pair of single con-
ductor wires with alligator clips on
each end and, after replacing the tubes
and turning on the preamp, alternately
connected and disconnected ground

CIRCUIT TO BE

S K

at the point which produced the least
hum.

This was a time-consuming operation,
but it did the trick. Hum which for-
merly read as high as 115 was reduced
to 1/20 volt. You can readily see what
a drastic effect this had on signal-to-
noise ratio.

Rather than construct a DC supply
for the tube heaters, 1 lifted the six-
volt transformer centertap from ground,
and connected the tube heaters in
parallel across a 100-ohm poten-
tiometer, with the center leg connected
to ground. Careful adjustment of the
arm decreased hum to an extremely low
value. I must point out, however, that
this adjustment, for optimum results,
must be checked occasionally, since re-
placing a tube or reversing the plug
polarity will alter the balance and make
readjustment necessary.

An alternative is to connect the cen-
ter arm of the pot to a positive voltage
in the neighborhood of 50 volts. I
tried this but the procedure requires an
additional capacitor and two resistors,
and the results were no better than
before.

The signal-to-noise ratio at this point
was better than 55 db. Hum had been
so significantly reduced that I could
turn my attention to lowering response
of the Pentron to 20 cps or so. This
was done by increasing the amount of
low-frequency boost and by increasing
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TO VU METER

1

SUGGESTED SOCKET LOCATION
BETWEEN PLAY-RECORD SWITCH AND
FRONT=~PANEL RADIO INPUT JACK

Fig. 10. Circuit that may be used to isolate VU meter from line.

points throughout the chassis, noting
the change in hum level on the meter.
As the hum approached a minimum,
I switched the speakers on occasionally
to be sure that the meter was in-
dicating hum and not thermal noise,
or a sudden decrease in gain as a
cathode ground was inadvertently lifted.

All radio and mike-input and ampli-
fier-output connections were made with
noninsulated jacks, using the chassis as
a ground return. Although insulated
jacks are available from electronic parts
distributors, 1 achieved the same effect
by drilling the mounting holes slightly
larger and using fiber washers on both
sides of the panel. The jacks were
then reconnected to ground with wire,

the size of the coupling capacitors. Only
one resistor had to be changed to pro- -
vide the necessary bass boost. The dia-
gram in Fig. 6 incorporates circuit
changes recommended by Dynamu, as
well as those I found necessary. Parts
added, moved, or changed in value are
marked with an asterisk. Fig. 10 is an
optional modification which isolates the
VU-meter rectifier from the audio line,
thus reducing distortion from nonlinear
loading.

Since the Pentron uses standard tube
types for all its stages, rather than low-
noise types, I found I could lower the
hum and noise level by using the well-
known expedient of tube selection. The
Pentron uses a 6AUG for both micro-
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phone and playback preamplifiers, which
simplified the problem. I bought half
a dozen of these tubes, and tried them
individually in the playback preamp
socket. After each had warmed for
several minutes, I read the hum level
on the meter, ultimately selecting the
quietest. ‘This, of course, could mean
the difference between a signal-to-noise
ratio of 30 db and one of 55 db.

One final problem, which is still not
entirely solved, hit me with sudden im-
pact when I was reassembling the re-
corder in its case. Hum, a monstrous
and overpowering amount of it, blared
forth. 1 hurriedly pulled out the pre-
amp, upended it on the bench and re-
moved the bottom plate. With current
once again flowing through the tubes,
the hum had disappeared. Piece by
piece I reassembled it, but not until I
started to lower the preamp into the
case did the hum come <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>