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physicist at the University of Colorado.

R. D. Darrell now lives.in Stone Ridge,
N. Y., but he has been around in music
and audio longer than many of us can re-
member. He is the author of several books,
among them the famous Gramophone Shop
Encyclopedia of Recorded Music.

CHARLES FOWLER, Publisher
Roy F. ALLISON, Editor
FRANK R. WRIGHT, Associate Editor
RoY LINDSTROM, Art Director
ELEANOR GILCHRIST, Art Assistant
LUCIEN AIGNER, Photography

Comntributing Editors
R. D. DARRELL
J. GOrRDON HOLT
JoSEPH MARSHALL

MANSFIELD E. PICKETT, Director of
Advertising Sales

WARREN B. SYER, Business Manager

SEAVER B. BUCK, JR., Circulation
Director

Branch Offices (Advertizsing only — New York:
Room 609, 6 East 39th Street. Telephone:
Murray Hill 5-6882. Mansfield E. Pickett, Eastern
Manager.- Chicago: John R. Rutherford and Assoc-
jates, 230 East Ohio St., Chicago, Ill. Telephone:
‘Whitehall 4-6715.- Los Angeles: 1052 West 6th
Street. Telephone: Madison 6-1371. Edward Brand,
West Coast Manager.

NOVEMBER 1955

e e R AR S <

MAGAZINE OF HOME SOUND REPRODUCTION

Audionews

.................................................................................. 4
Products and events of concern to the audiophile.

BdItOrIAS oo oo 6

The Grounded Ear, by Joseph Marshall . ... 10
W hat's new and significant in sound reproduction.

Readers’ FOLUM ... e 1X

Tape News and Views, by J. Gordon Holt ... 12
Commentary on tape recording equipment and techniques.

Sound Servicing, by Irving M. Fried ... 14
This issue: Record changers and turniables.

Tips for the Woodcrafter, by George Bowe ... 16
This issue: Basic woodworking tools.

Building the Jensen Imperial, by Karl Kramer ... 18
How to make this three-way system yourself.

That Professional Look, by Joseph Marshall ... 21
It's easy to get a custom-built appearance for control panels.

Out of the Speaker into the Room, by William C. Bohn ... .. 24
Speaker location and room treatment affect what you bear to a
greater extent than you may realize.

You Can Build a Power Amplifier, by Frank R. Wright ... 26
Here’s a good way to begin building-it-yourself.

Microphone Roundup, by J. Gordon Holt ... 28
Specifications and characteristics of mikes for music-pickup.

FM in Your Car, by John E. Lauer ... 31
How you can have static-free, noiseless music wherever you go.

Lebensraum for the Craftsman, by R. D. Darrell ... 33

A good place to work is essential for best results.

How They Did It

An unusually interesting home sound system.

Basic Electronics, by Roy F. Allison ... 36
Chapter 1: The nature of electricity.

Professional DITECOrY ... 46

Traders’ Marketplace ... 46

Advertising Index ... 47

Aundiocraft Magazine is published monthly by Audiocom, Ine., at Great Barrington, Mass. Telephone:
Great Barrington 1300. Editorial, publication, and circulation offices at: The Publishing House, Great
Barrington, Mass. Subscriptions: $8.50 per year in the United States and Canada. Single copies: 85 cents
each. Editorial contributions will be welcomed by the editor. Payment for articies accepted will be arranged
prior to publication. Unsolicited manuscripts should be accompanied by return postage. Application
for entry as second-class matter filed September 20, 1955, at the post office at Great Barrington, Mass.
Printed in the U. S. A. by the Ben Franklin Press, Pittsfield, Mass. Copyright 1955 by Audiocom, Inc. The
cover design and- contents of Audiocraft Magazine are fully protected by copyrights and must not
be reproduced in any manner.



AMPLIFIER

e the finest in high-fidelity

* a perfect complement to
your high-fidelity system

* available at all leading sheps
e send for a complete catalog
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MC-30 $143.50

" Mieltosh

The magnificent McIntosh power amplifier MC-30 sets a new standard
of performance. Never before in high fidelity history has distortion so low
been guaranteed with power so great! (Harmonic distortion, 20-20,000 cycles,
149, at 30 watts, %10% at 15 watts. IM distortion below 14 % even at peak
60 watts! Inaudible hum level, 90 db below rated output.) This outstanding
performance assures absolute purity of input signal reproduction, and the
complete absence of possible added discordant tones. Adequate power
reserve captures all the subtle harmonics and overtones present in the original
sound.

For the true listening ease and enjoyment of natural sound, hear the
MeclIntosh, superbly crafted by amplification specialists. Make the McIntosh
listening test at your dealer’s soon.

Write today for complete specifications and interesting
booklet, “Lost Instruments.”

*You can hear the difference”

McINTOSH LABORATORY, inc.

325 WATER STREET e  BINGHAMTON, NEW YORK
Export Division: 25 Warren St., New York 7, N. Y. Cable: SIMONTRICE N. Y.



New Control Unif
With Every

- Conceivable
Feature

by

b §cott

121-B Dynaural Equalizerreamp ifier $159.95*%

Infinite equalization for any record, plus famous DNS

® Both bass turnover, and treble rolloff equalizers are
continuously variable for precise compensation of any
record, past, present or future.

® Amazing, patented DNS (dynamic noise suppressor)
eliminates record noise and rumble, but without losing
audible music, as fixed filters do. Makes worn records
sound new again, protects record libraries.

® Two magnetic inputs, switched on panel, allow use of
both changer and turntable.

® Finest tape recorder facilities ever offered, including
Playback-Monitor switch, and three tape inputs.

® Special input channel for playback of pre-recorded tape
through your music system.

TECHNICAL SPECIFICATIONS

Hum more than 85 db below full output — frequency response fiat from 19 cps
to 35 kc — record distortion filter — 5 high-level input controls — pickup
load and pickup sensitivity controls — automatic toudness control with loud-
ness-volume switch — provision for monitoring right off tape with three-head
recorders — new construction for easy panel mounting — beautiful accessory
case $9.95* *Slightly higher west of Rockies.

Sensational
New Advance .
in

AM-FM Tuners

14
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330 AM-FM (Binauraly Tuner, $169.95*

"j"' Scott

ONLY really wide-range AM, plus super-selective FM

B Now you can receive the full 10 kc frequency range
broadcast by the better AM stations. Entirely new IF and
detector circuits make this possible for the first time.

B New AM detector insures distortionless reception even
if stations modulate to 100%. Conventional detectors give
distorted AM above moderate modulation percentages.

B Three-position IF-bandwidth switch for perfect AM
reception under any signal conditions.

Write for FREE BOOKLET
giving complete details
on entire H. H. Scott line.

m New wide-band FM design gives super-selectivity to
let you separate stations so close together you would
ordinarily pass right over them.

m Wide-band design insures drift-free reception.

TECHNICAL SPECIFICATIONS

FM Section: 3 mv. sensitivity for 20 db quieting — 2-megacycle wideband
detector — 80 db rejection of spurious cross-modulation response by strong
local signals — automatic gain control — equipped for multiplex. AM Section:
1 mv. sensitivity — 10 kc whistle filter — extended frequency response to 10
ke — ferriloopstick antenna — output jacks for binaural — beautiful accessory
case $9.95* *Slightly) higher west of Rockies.

385 PUTNAM AVE. « CAMBRIDGE 39, MASS.
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Cabinart “Accessories’” Line

For 1955-56, Cabinart is introducing a
new line of custom hi-fi accessories. In
the new line are 20 cabinet kits, 11 un-
painted cabinets, the Xlipsch-designed
Rebel series of speaker enclosures, and a
10-unit “storagewall”.

“Accessories” include the ACC-1, an
assembled turntable or record changer
base, pre-cut, and with pre-mounted
slides for home installation. The ACC-1
retails for $9.90. Another turntable
mounting is ACC-2, which incorporates
a rubber-mounted top, a precision, circu-

ACC-1 turntable base.

lar level, and 4 pre-mounted, rubber-tip-
ped, adjustable screws for speedy and
accurate leveling of the turntable. The
ACC-2 is available in mahogany, korina,
and walnut; lacquered and hand-rubbed.
The unit is pre-cut and sells for $24.90.
The ACC-2U, a smooth-sanded, ready-
to-finish birch copy of the ACC-2, re-
tails for $19.95.

The “Levelor”, Model ACC-3, is a kit
containing the hardware described for
the ACC-2 and ACC-2U. Price of the
“Levelor” kit is $2.10.

- Cabinart “Accessories”
able through dealers.

Do-It-Yourself E-V Patrician
v

The Patrician IV high fidelity 4-way re-
producer is now available in a utility,
do-it-yourself system from Electro-Voice.
_ Step 1 gives you the E-V Model 103C
Package of Patrician IV 4-way driver
components at $348.00. You may build
the interior horn assemblies yourself or
add the E-V Model 115 “K” horn for a
complete 4-way system.

Step 2 gives you the Model 115 “K-
type™ basic low-frequency driver horn to
add to the Model 103C components for
a complete Patrician IV speaker system.

items are avail-
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The 115 “K” utilizes the Klipsch prin-
ciple of folded corner-horn loading with
extended taper rate down to 35 cps. It
includes integral mid-bass exponential
horn bell drilled to accept E-V Model
A8419 low-frequency horn sections.
Black matte stain. Can be painted by
user, but will not take furniture finish.
Dimensions: 5714” high, 3714” wide,
and 261%” deep. Shipping weight: ap-
proximately 150 lb. Price: $180.00,
audiophile net.

Steps 1 and 2 give you the Models
103C.and 115, ready to assemble and
operate (except decorative outer hous-
ing) at $528.00. Frequencies up to 200
cps are handled by the low-bass, folded-
horn driving section. A separate mid-
bass section takes over to 600 cps. A
specialized -treble driver and diffraction
horn reproduces the range from 600 to
3,500 cps. Frequencies above 3,500 cps
are carried by the E-V Super-Sonax.
Level controls are provided for proper
balancing.

For complete information, write for
Bulletin 220 to Electro-Voice, Inc,
Buchanan, Mich.

Ercona Marketing British-Built
Amplifier

Ercona Corporation (Electronics Divi-
sion) announces that it is prepared to
market amplifying equipment manu-
factured by the Rogers Development Co.,
of London, England. Rogers’ equipment
is in the moderate-price range.
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Rogers “Cambridge” amplifier.
Readers desiring additional informa-

tion about this line should write to
Ercona Corporation (Electronics Divi-

-asion), 551 Fifth Ave., New York, N. Y.

Jensen Introduces TV Duette

The Jensen Manufacturing Company is
now producing a line of TV Duettes de-

AUDIONEWS

signed to increase the sound quality of
TV table model sets.

The TV Duette replaces the small,
side-mounted speaker of the TV set. A
three-position switch at the front of the
unit allows the listener to use either the
set’s original speaker or the TV Duette
for television, and the Duette for any
other piece of equipment, such as a
changer, amplifier, or tape recorder, for
which a speaker is needed.

TV Duette.

Four TV Duettes are offered at prices
ranging from $49.50 to $85.50. Further
information may be obtained from the
Jensen Manufacturing Company, 6601
S. Laramie Ave., Chicago, Il

Weston Snap-on Plastic Front
Instruments in Colors
The new Weston Model 1331 line of

flush rectangular instruments incorporate
the Weston self-shielded Cormag move-
ments which eliminate all inter-effect
when instruments are mounted closely
on the same panel, and permit mount-
ing on magnetic or non-magnetic panels
without special adjustment. The instru-
ments have a one-piece snap-on front
with zero corrector; and the entire front
surface, except for the window area, can
be supplied in any color, including black,
for quantity built-in requirements. Case
dimensions are 3.80 in. by 344
in., the same as other 314-inch Wes-
ton rectangular instruments. Available
as DC and rectifier-type AC instruments
in popular ranges. For complete litera-
ture, including prices, write Weston
Electrical Instrument Corporation, 614
Frelinghuysen Ave, Newark 5, N. J.

Ways To Use a Tape Recorder

Magnecord, Inc., tape recorder manufac-
turers, have published a booklet entitled
207 Ways To Use a Tape Recorder.

AUDIOCRAFT MAGAZINE
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Weston Model 1331

As indicated by the title, the booklet out-
lines, briefly, 207 uses for a tape re-
corder, segregating these 207 uses into
classifications such as professional, edu-
cational, church, business, recteation, and
so on. It also illustrates how to record
and play back and gives ways to “splice
in”, preserve, and use a tape recorder.

If you want a copy of this booklet,
send your request and 25 cents to Mag-
necord, Inc., 1101 South Kilbourn Ave.,
Chicago 24, Tll.

Tension-Grip Nut Drivers

The International Resistance Company
of Philadelphia has come to the assist-
ance of television and radio servicemen
—and, incidentally, of hi-fi do-it-your-
selfers —with a “Tension-Grip Nut
Holding Nut Driver”. This instrument,

described as being “ideal for close work
starting or removing”, has a tempered
steel band that grips the nut or hexagon
head screw automatically as it enters the
socket — and will not drop it. The “ten-

R

IRC’s Tension Grip Nut Drivers,

sion-grip” has a spring action and is
non-magnetic. It handles brass and
stainless steel nuts as well as regular
types. The nut driver shaft is set in a
shock-proof plastic handle. The device
is available in six sizes: 147, 5/16”,
11/32”, 3%4”,7/16”, and 15”.

“Super Thin”” Audiotape

A new, super thin Audiotape which
allows 2,400 feet of tape to be wound
on a single 7-inch reel has been an-

nounced by Audio Devices, Inc. Super
thin Audiotape is made on a2 base of

Continued on page 8
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get custom quality
at low cost in

ALLIED’S own KNIGHT
amplifier kits

Allied’s KNIGHT Kits give you the last word in
Hi-Fi design and value. ..and they're easy to build
from crystal-clear manudls featuring exclusive
“Step-and-Chek” assembly, "King-Size’ diagrams and
"*Spotlight Pictorials.” Save money—get true
Hi-Fi quality with these KNIGHT Kits.

Model $-750

$3475
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SEND FOR FREE 100-PAGE

ALLIED HI-F1 CATALOG

Reserve your CcoPY Of. this
Cotalog devoted exclusively
to Hi-Fi. Includes invaluable
information on how to select
Hi-Fi Systems and compo-
nents af lowest cost; oﬁ?rs
the world’s largest selection
of Hi-Fi equipment. Now on
the press—reserve your

FREE copy todoY-

Allied Radio Corp., Dept. 89-L-5
100 N. Western Ave., Chicago 80, llL.

Please ship the foliowing:

1 Model 5-750. ] Model 5-234. ] Model 5-235.
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Check, Money Order for $ enclosed.
[] Send me your new 100-Page Hi-Fi Catalog.
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EDITORIALS

HERE are, basically, two ways in

which the editorial content of a
magazine such as AUDIOCRAFT can be
determined. The editors can aim for a
general type of reader, procure editorial
material they believe would be interest-
ing to him, and thereafter have nothing
to do with him-——let the Circulation
Department worry about getting and
keeping him in large enough numbers.
Alternatively, they can stay in close
touch with readers as circulation grows,
find out what interests them most, and
obtain for them exactly the articles most
of them want. We have followed the
latter course from the beginning on our
sister publication, HIGH FIDELITY, as
will be evident on comparison of an
early issue with later ones. We've done
this not only because it seemed to us a
moral responsibility but also, frankly,
because we found that it’s good business:
the subscription renewal rate is higher,
readers respond more readily, advertisers
get more for their money.

Naturally, we expect to serve sub-
scriber interests in the same way on
AUDIOCRAFT. To that end many readers
will receive survey questionnaires from
time to time. We ask now that you take
the time to complete and return them,
since they will play a large part in de-
termining our future editorial content.
Further, we offer assurance that any un-
solicited suggestions will be considered
most carefully. And finally, we extend
sincere thanks to those who have made
comments and suggestions already; these
have been received in such number that
it is impossible to acknowledge them all
individually. Yet they have all been
read —and will continue to be read —
by our editorial staff.

This is not to say that we expect to
change the basic theme of AUDIOCRAFT
drastically or even gradually; if we had
been at all uncertain that a magazine of
this type and with this approach were
needed, you would not be reading this
page now. It would probably be best,
then, to state our editorial direction at
the beginning:

1) We intend to cover the field of
sound reproduction from the “how-to”
angle primarily, and the “why” angle
secondarily. There will be a preponder-
ance of articles on construction of elec-
trical and mechanical audio components,
their maintenance, and allied subjects.
There will also be an appreciable num-
ber of pages devoted to basic and ad-
vanced audio theory.

2) Since the technical erudition of
readers — if not their aptitude and dex-
terity — will vary appreciably, articles
will be furnished for the more advanced

6

as well as those with limited experience.

3) Because cabinet alteration and
construction, and speaker enclosure
assembly, are both subjects properly re-
lated to sound systems, editorial coverage
of woodworking will be represented by
a regular department and occasional
articles. Tape recording equipment and
techniques will receive extensive treat-
ment also.

4) We will publish an article occa-
sionally that is controversial in nature;
that is, it will present one viewpoint on
a debatable subject. There is at least
one in this issue. Factual statements that
we know to be untrue will not be
allowed, needless to say, but we may
agree or disagree ourselves with opinions
expressed in such articles. Rebuttals,
either as complete articles or letters to
our Readers’ Forum department, are en-
couraged. Every effort will be made to
publish them.

5) Our format and style will not be
popularized to the extent of using pulp
paper and bad grammar, but neither will
this be a professional-type magazine. We
shall be concerned more about main-
taining integrity and accuracy than
undue dignity, and reasonably good taste
motre than formality. To further these
aims we will build and test every non-
commercial unit of electrical equipment
whose design we publish, and will add
the results of our tests to these articles.
We intend to use paper that won’t dis-
integrate within a year, to use side-
stitching from the first issue, to make
volume numbers coincide with the year’s
end, and to publish an index in the last
issue (December) of each volume. This
will facilitate binding the issues accord-
ing to volumes. Incidentally, the two
issues of 1955 will be included with
1956 issues in Volume I.

6) We shall not restrict the subject
matter entirely to hi-fi sound as such,
though we expect that most articles will
deal directly or indirectly with high fi-
delity.

It is within the framework of these
policies that we shall be guided by your
attitudes and specific suggestions.

UDIO initiates will understand and
forgive our glow of pride in the
impressive list of authors we managed
to corral for our first issue, particularly
in view of the short time we had in
which to accomplish it. Who doesn’t
know of R. D. Darrell, one of the first
and most eminent record reviewers, and
highly respected audiophile-philosopher
extraordinary, whose article begins on
page 33? There are also Karl Kramer,
a leading loudspeaker and speaker sys-

tem design engineer, who describes in
detail how to build his *laboratory
standard” system; Joseph Marshall, well-
known writer and audio experimenter;
Irving M. Fried, highly-reputed hi-fi ex-
pert and dealer in Philadelphia; William
C. Bohn, his counterpart in New York;
John E. Lauer, university professor and
long-time audiophile; George Bowe,
well known in New England as a WTIC
radio personality; and so on, including
several staff members. Upcoming are
articles by such authorities as (alpha-
betically) Oliver Berliner, R. T. Bozak,
Charles Fowler, David Hafler, Glen
Southworth, Rufus P. Turner, and Edgar
M. Villchur. Looks like interesting and
substantial fare; better get in your sub-
scription if you haven’t done it yet!
There are handy postage-paid cards
bound into this issue and, if you get one
in the mail before November 1, you can
take advantage of the special Charter
Subscriber’s rate.

UDIO show time is upon us, and

many will read this just before,
during, or immediately after attending
one of the many shows throughout the
country. We wonder how many will
leave (or have left) with a clear im-
pression of what they heard? Not many,
if the shows follow the pattern estab-
lished in previous years— loud, atten-
tion-getting music played under most
unfavorable listening conditions. Hardly
typical of the way you'd use equipment
at home. Remember that an aundio show
is a demonstration, and to demonstrate
something with effectiveness, its func-
tion or performance must be exaggerated
in nearly all cases.

We aren’t saying that audio shows
should (or could) be much different
under the circumstances. Nor do we
deny their utility in acquainting the
public with high fidelity sound, which is
vastly more impressive heard than de-
scribed. What we do say, though, is
this: don’t try to decide on specific
equipment solely by what you hear at a
show. Look it over and listen, but before
buying listen carefully and long under
less trying conditions at an audio
dealer’s showroom. Listen to a new
pickup, for example, over a system simi-
lar or identical to your own, and com-
pare it with other pickups in the same
price range. Hear them both at high

‘and low sound levels, and on various

kinds of music. Careful comparative
tests such as these are essential to reveal
differences among competitive equip-
ments, and they are impossible in a
small crowded room at an audio show.

—R. A

AUDIOCRAFT MAGAZINE
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AUDIONEWS
Continued from page 5

15-mil thick DuPont Mylar polyester
film. The magnetic oxide coating is the
same as on other thicknesses. The tape is
available in the full range of recording
tape widths and reel sizes.

Designed particularly for special ap-
plications, the néew thin-base Mylar gives
unbroken continuity for very long re-
cording needs, although the thin tape is
less strong and will exhibit more print-
through than heavier types. Signal to
print-through ratio for the super thin
tape is 47 db, as compared to 51 db for
LR Audiotape (on 1-mil Mylar).

Further information may be obtained
from the manufacturer, Audio Devices,
Inc., 444 Madison Ave., New York 22,
N.Y.

Soldering Iron Holder

The Wilder Manufacturing Company,
Inc, produces a Soldering Iron Holder
which many readers may find use-
ful. The holder is adjustable and avail-

Soldering Iron Holder.

able with or without wiping pad
attachment as illustrated. When not used
with wiping pad, the holder can be
fastened either under bench, shelf, or on
top of bench in any position required.
This item prevents the operator from
coming in contact with the hot iron and
provides a permanent position for the
iron when not in use.

Further information and literature are
available from the Wilder Manufactur-
ing Company, Inc, Mechanic St. and
Erie R. R., Port Jervis, N. Y.

University Line

University Loudspeakers, Inc., of White
Plains, New York, has announced the
addition of 2 number of new items to
its line. We list some of the additions
here very briefly: if you want more in-
formation about any of them, we suggest
you consult your dealer or write to the
manufacturer.

The Model S-1 “Companioneiie” is a
2-way speaker system using the Uni-
versity 4401 wide angle tweeter and the
C8W woofer. The “Companionette” is
designed for limited space application or
for use as an extension speaker to an
existing high fidelity installation. Price:
$59.50.

The “Tiny-Mite” speaker system and
enclosure is a 3-way system utilizing
a Model 308 Triaxial Speaker and is de-
signed for use either as a corner installa-
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tion or against a flat wall. Price of the
enclosure with speaker is $75.75. The
enclosure alone in finished cherry
mahogany or blond is available as model
TM-8 for $39.75: unfinished enclosure
is available as model TM-8U for $34.00.

Model EN-12 enclosure is suitable for
full-range 12-inch speakers and multi-
speaker combinations using a 12-inch
speaker for a woofer. The enclosure em-
ploys the horn-loaded bass reflex prin-
ciple. This item is available in cherry
mahogany or blond finish at $75.00; un-
finished at $64.50.

Model EN-15, big brother of the
EN-12, is suited to 12-inch or 15-inch
full-range speakers and multi-speaker
systems. Designed for use either in a
corner or against a flat wall, the EN-15
employs the same horn-loaded bass reflex
principle as the EN-12. Available in
cherry mahogany, blond, or walnut finish
at $125.00; unfinished at $102.00.

Model CIB wide-angle paging speaker
boasts high output with “maximum in-
telligibility and noise penetration”. This
speaker is designed for use in public
address systems. CIB is available in 8-
and 4-ohm models at $40.00 and §42.00
respectively. Also available is smaller
CMIL; 8- and 4-ohm models priced at
$28.75 and $30.00 respectively.

The Model AP-8 “Balance” Control is
an attenuator pad for use with speakers
and crossover networks to balance sound
according to room acoustics and personal

taste. Price is $6.25 list and $3.75
“User Net”.

Institute of High Fidelity
Manufacturers

The Institute of High Fidelity Manufac-
turers, an organization whose member-
ship list includes many of the foremost
manufacturers of high fidelity compo-
nents, has recently adopted an identify-
ing emblem. This insignia was designed
by one of the members, Mr. Avery Fisher
of Fisher Radio.

The emblem will be used on all offi-
cial literature and will also be available
to members of the Institute for use in
advertising and promotion.

For further information regarding the
Institute and its activities, write to:
Institute of High Fidelity Manufacturers,
25 Broad St., New York 4, N. Y.

-MEMBER -

INSTITUTE OF

Drill Sharpening for Everyone

A low-cost drill sharpener, complete
with grinding wheel, is now available
from the Popular Manufacturing Co., of
Minneapolis, Minn.

Known as “Sav-a-dril”, the sharpener
uses the power from any electric drill
and will handle any size drill bit from

:32 \“:E N

Popular’s “Sav-a-drill”.

1/16 to V4 in. Irs 2-inch grinding
wheel is mounted on a ¥4-inch shaft
which is cradled in permanently lubri-
cated bronze bearings. An extension of
the shaft fits the chuck of the electric
drill. The “Sav-a-dril” drill holder is
pre-set at an angle of 59 degrees.

“Sav-a-dril” is $2.95, complete, and is
available direct from Popular Manufac-
turing Co., 4115 Glencrest Rd., Minne-
apolis 5, Minn.

Bogen Receiver and Challenger
Amplifier

David Bogen Company, Inc., 29 Ninth
Ave, New York 14, N. Y. has an-
nounced the addition of two new items
to its line of products.

The first is 2 new FM-AM receiver,
known as the RR550. Specifications in-
dicate an FM sensitivity of 214 micro-
volts for 30 db quieting (70 ohm in-
put measured using LR.E. standards).
AM sensitivity is 3 microvolts for 20 db
signal-to-noise ratio. The RR550 in-
corporates a tuning meter operative on
both AM and FM, an AFC defeat switch,
a built-in ferrite loop for AM, and a
built-in line antenna for FM. Provisions
are made for the use of external anten-
nas including 70-ohm unbalanced and
300-ohm balanced. It is complete with
preamplifier and has inputs for magnetic
and crystal phono.cartridges. Frequency
response is said to be 15 to 40,000 cycles,
*+14% db; distortion less than 159 at 25
watts output. The amplifier controls in-
clude separate bass and treble tone con-
trols, a 3-position loudness contour
selector, a S-position phonograph equa-
lizer, and separate hiss and rumble
filters controlled from the front panel.

The RR550 is available in chassis
form at $220.00. Blond and mahogany
enclosures with removable legs are
available for $8.00.

The Challenger model HFSA is the

Continued on page 45
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What is the difference

between Amateur and

thtape recorders?

amateur professional

3 heads (provision for additional heads)
The third head makes it possible to

check the sound for proper balance while
recording. Extra heads allow simultaneous
recording and playback, sound on

sound recording, stereo recording, etc.

2 heads

3 motors. Separate motors for take-up and
supply ensure constant speed, permit

1 motar faster forward and reverse. Additional
motors for direct drive reduce distortion
by eliminating clutches, belts, pulleys.

7.5 and 15 ips speeds. Most professional
3.75&7510ps recording of tape masters is done at
speeds 15 ips. The faster the tape speed, the
less flutter and wow.

Large signal level meter for accurate
measure of input and output in order to
reduce distortion due to overmodulation.

Electric eye
level indicator

10%% inch reels provide 1%z hours of
7 inch reels recording. Entire operas and symphonies
can be recorded without interruption.

Two channel input mixer allows recording
None of narration or song over music with inde-
pendent volume control on each channel.

A-B Test Fader permits, while recording,
monitoring for direct comparison of sound

None coming in with sound as recorded on tape,
in order to achieve perfect reproduction.
Special Cuein d Editing position

None pecial Cueing and Editing p ons

for quick, accurate cueing and editing.

Dependability of operation, timing
accuracy, precision construction,
exacting quality control are additional
professional features,

Take this handy check list with you
when you go to buy a tape recorder!

THE CONCERTONE AT $445 1S THE ONLY TAPE RECORDER UNDER $1200 WITH ALL THE ABOVE PROFESSIONAL FEATURES!

newly styled
carrying cases

R for complete
portability

The Berlant at $595 is the only tape recorder

unde1r $1200 with all the above professional features
... plus hysteresis synchronous direct drive motors
and 99.8% timing accuracy!

Trade in your old amateur recorder for a Berlant
or Concertone now! Special trade-in allowances
at all Berlant-Concertone franchised distributors.

COMPLETE PROFESSIONAL SOUND SYSTEMS

CONGERTONE TWR-2595. Recorder in a set of newly
styled carrying cases, containing matched 10

watt amplifier and 2 extended range speakers.
User net price, complete $595

BERLANT BRX-1745 & BRX-2745: Recorder in a set
of newly styled carrying cases, containing matched
10 watt amplifier and 2 extended range speakers.
User net price, complete $745

Write for free brochure Dept. 22-N

Bﬁlﬂ(ﬂﬂ% eﬁ» @mwt Me

1917 W. Jefferson Blud., Los Angeles 16, Calif. « Audio Division of American Electronics, Inc.
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Mullard Circuit

We have had several new power output
stage configurations in the past year or
two but, in general, amplifiers have pretty
closely followed the circuitry of the Wil-
liamson. In a real sense the Williamson
circuit has become a design pattern so
thoroughly dominating the minds of
many engineers that it has apparently
placed a mental block in the way of in-
dependent and original thinking. But it
is still possible to come up with a new
(and excellent) design approach, as
proven by the circuit of the Ampex 620
amplifier whose performance has so
pleasantly astonished most listeners. This
circuit, too, comes to us from Britain,
off the boards of the Mullard Tube
Company engineers.

The interesting portion of the circuit
is the front end (Fig. 1 gives the Ampex
version) containing the voltage ampli-
fier and the phase inverter. It is ex-
tremely simple in principle but possesses
virtues beyond those that first meet the
eye. It consists merely of a high gain
voltage amplifier-—a pentode in this
instance — direct-coupled to a cathode
coupled or “long-tailed pair” inverter.

The cathode coupled inverter, most
authorities agree, is superior to the split-
load type used in the Williamson. It is
better balanced to begin with and main-
tains or forces balance by means of the
large common cathode resistor. Push-
pull operation has little advantage if the
balance is not very good; indeed, a badly
balanced p-p amplifier may have more,
and more unpleasant, distortion than a
good single-ended one. Since the in-
verter establishes the initial balance and
its balance affects the entire p-p chain, it
is highly desirable that it be capable of
being balanced throughout its entire
frequency and dynamic range and, pre-
ferably, of forcing balance also. The
split-load type does not meet either
requirement. Those wedded to it will
retort that while this may be true theo-
retically, in practice it works well
enough and cite the excellent perform-
ance of Williamson amplifiers as evi-
dence. This may be true; but ideals are
not approximated by expedients which
merely work “well enough” or designs
which are merely adequate.

The long-tailed pair does have the
disadvantage (though not as compared
with the split load) of requiring special
measures to realize any gain. The large
cathode resistor presents biasing' prob-
lems and also produces considerable de-
generation which is fine from the distor-
tion and frequency points of view but
which does reduce gain markedly. The
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beauty of the Mullard circuit is that the
direct coupling to the preceding ampli-
fier solves these problems in one rather
breathtakingly simple swoop. For direct
coupling places the grid at a potential
approaching that of the cathode; it is
easy to juggle cathode and grid voltages
to produce normal biasing and thus to
obtain about half the gain possible from
the same tube used as a simple amglifier.
By preceding it with a high gain ampli-
fier it is quite possible to eliminate one
entire stage and end up with a three-
stage amplifier, as against the William-
son’s four stages, and only one internal
time constant as against the two in the
Williamson. And this has advantages
far beyond mere simplicity and economy.

The reduction of a stage and time
constant means less phase shift at both
ends of the pass band and this, in turn,
greatly reduces the problem of obtaining
high feedback factors with adequate
stability and minimum ringing. So we
can get the same amount of feedback
with less ringing and higher stability, or
higher feedback for the same ringing
and stability factors. This, in turn, can
produce even better quality with the best
components and very much better quality-
with inexpensive components.

The biggest problem with present ver-
sions of the circuit is the diffculty of
obtaining more than 20 volts of output
from the inverter. As it stands, the cir-
cuit (even with a 12AX7 instead of the
12AU7) will not deliver much over this
and therefore is most useful with pen-
tode operation of output stages in which
such low drive can produce maximum
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Fig. 1. New power amplifier drive circuit.

output. It is not readily applicable to
triode or Ultra-Linear operation, which
requires about 40 volts of drive. Recent
commercial designs (notably the Pilot
AA904) have shown that pentode oper-
ation can produce extremely low distor-
tion with high damping factors; perhaps
the Mullard circuit will stimulate and
accelerate the use of pentode output
stages. In any case, it is merely a matter

of time until somebody comes up with
the right combination of tubes to deliver
40 volts of output. Meanwhile you’ll
be seeing the Mullard configuration in
the front end of the new Mclntosh am-
plifiers and, I have no doubt, in inexpen-
sive amplifiers using the 6V6, GAQS5,
GARS, and especially the new British
EL84 tubes.

New Audio Tubes

It has been some time since we've had
a new power tube specifically designed
for audio service, but the past six months
have brought us at least three most inter-
esting bottles. All three are pentodes.
Theoretically a pentode should have
lower distortion than a beam tetrode or
beam pentode; indeed, many designers
have noted that a pair of 6KG’s, for in-
stance, will deliver lower distortion,
despite higher drive, than a pair of 6V6’s.

The first to be introduced of the new
three is the Tung-Sol 6550, which has a
dissipation rating of 35 watts instead of
the 20 to 25 watts of the 6L6-807-
KT66 family. Used as pentodes a pair
of 6550°s can deliver 55 watts in Class A
with around 400 volts on the plates, 275
on the screens, a plate-to-plate load of
3,500 ohms, a current swing of 180 to
270 ma., and a bias of only 23 volts. As
triodes they can deliver 28 watts with
400 volts on the plate, a 4,000 ohm
load, a current swing between 150 and
220 ma., and a bias of 45 volts. Both
David Hafler and I have obtained more
than 50 watts from a pair in Ultra-
Linear with 400 to 440 volts on the
plates and screens, a bias of 45 volts, a
current swing between 150 and 240 ma.,
and a load of 3,300 ohms provided by
the Acro TO-330 transformer. Hafler
reports that Williamson amplifiers are
easily converted for higher output simply
by replacing the tubes and transformer
and adding a simple bias supply. Acro
Products has a conversion bulletin.

The 6550 is not quite as linear as the
KTG66, but the disparity is smaller than
that between the KTG66 and equivalent
American tubes. Four balanced KT66’s
produce somewhat lower distortion than
a pair of 6550°s but the difference is
largely academic. I'm certainly not advo-
cating a power output race, such as the
horsepower race in automobiles— 1 am
dismayed at the tendency in that direc-
tion*; still, the 6550°s should be just

Continued on page 40

*The 6550°s don’t kave to be used for the purpose of
getting extra watts. Altec Lansing, in the first
commercial unit employing these tubes, operates
them very conservatively (25 watts) so as to in-
crease reliability and service life. The amplifier is
model A-340A.—Ed.
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READERS’
FORUM

Gentlemen:
My very best of enthusiastic congrats —
about time!

Have been considering subscribing to
various other magazines for just the
stuff you people now seem to be hitting.

Hints: woodworking; baffles; also tips
on comparisons of enclosures; kits (amp
and preamp); several small speakers
comtra few big; types of transformers.
Just give 'er the works, fellows. You
may start a minor landslide.

A. Groner
Kamloops, B. C.

Gentlemen:

. . . By all means, please enroll me as a
Charter Subscriber to AUDIOCRAFT!
Judging from the information given in
your announcement, it should give me
all of the things I now have to take three
magazines to cover——a saving equiva-
lent to three additional 1,200-foot
reels of tape a year!

On the chance that you may still have
some unobligated space in the new
magazine, I offer a few suggestions.
First, I believe the new magazine will
appeal to the type of reader who would
appreciate record and tape reviews writ-
ten for the hi-fi hobbyist . . . reviews
that would tell something about the
microphone perspective and recording
level used, the treble cutoff peint and
attenuation slope needed to eliminte
surface noise, the bass cutoff point and
attenuation slope needed to eliminate
any rumble or reverberation . . ..

Then, I believe it would advance the
“cause” of hi-fi to include a department
on Factors to be Considered in Buying
Your Home Music System . . . which
would, in effect, warn prospective hi-fi
buyers concerning things zof to do in
planning home music systems, and in
selecting and purchasing system com-
ponents.

Another department I think might be
popular . . . would be a reader-participa-
tion forum dealing with questions of
basic hi-fi theory and practice . . . .

1 should be interested in learning
what other readers may have developed
in the way of home music systems . . . .

R. R. Lowdermilk
Alexandria, Va.

Gentlemen:

. .. You ask for suggestions as to the
make-up of AUDIOCRAFT —1I suggest
that you make it especially practical,
with articles on How to Make and How
to Do and Build It Yourself.

Personally, I should like to see articles
on disc recording as this has been my
hobby for the past 30 years .. ..

Wishing you success.

H. A. Waggener, M.D.
Hollywood, Calif.
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WHY
SYSTEMATIC
GROWTH?

Because it is the only avenue to true high
fidelity. As your music system grows, you
must have as your goal more than just per-
fection of frequency response. No matter
how faithfully you re-create the audio spec-
trum, origin of the sound in a point-source
will dissipate the subtleties that preserve
realism and the listening ease of “live”
music — the two essential ingredients of
true high fidelity.

Only the Bozak B-310 adds, to precision
. ) . T of frequency response, a broad source of

i W . sound and wide-angle dispersion. The size,
i = range and placement of drivers on its 3 x 4
i . : foot panel eliminate every suspicion of
4 “port-hole” origin. The cluster of four
B-199A’s provides a robust, enveloping bass
5 foundation; the B-209 above them is posi-
tioned to retain the spaciousness of sym-
? - phonic sound without loss of the directional
quality essential to solos; and above them
all the B-200XA adds 180° coverage for a
velvet-smooth treble that is completely free
of harsh or eerie intonations. The realism of
the B-310 has won a reputation as the
supreme accomplishment to date in the re-

e

AR L

4 - production of sound.
sl 2 A L . v If you cannot start with a B-310, you can
. om0 grow into it easily and systematically with

© o the “building-block” Bozaks. Begin with a

& e B-207A. Then, as space and budget permit,
progress to the unrivalled realism of the
i B-310 — enjoying at every step of the way,
dollar for dollar,

THE VERY BEST IN SOUND

“avks do.
KPUoLB

_____._.____._..—-_._.___._._..____..____..._____._._____.._.__.______._._.___.__._._..____._____._____ -

MAIL ADDRES® P.O. BOX 966 * DARIEN, CONN,

Export Office: Electronics Manufacturers’ Export Co., Hicksville, N.Y.
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Compatibility . . . a Sour Note

A mere two or three years ago, the
American record industry found itself
sitting in the middle of a massive

controversy over a little matter called

equalization.

The public, on the one hand, was rais-
ing a din to the skies, clamoring to know
what company used what equalization
for what records; and the trade maga-
zines and component manufacturers were
rattling the saber for standardization,
and suggesting this curve and that curve
as the most satisfactory compromise.

The whole nasty business had many of
the recording companies in paroxysms of
indecision, particularly those that weren’t
quite sure what equalization was and
had to delve into the current literature
to find out whether or not they were
using it at all. None of these companies
was very eager to adopt anyone else’s
system as the “industry standard”, since
it would mean expensive equipment
modifications and would render all their
previous recordings obsolete.

So, they eventually hit on a compro-
mise, the present RIAA curve, which
favored very few because it made practi-
cally everybody obsolete.

Now the Great Crisis has subsided,
most of The Majors have either con-
verted to the new curve or claimed they
were about to, and the audio purist has
turned his back on records and raised
the flag for tape. “Magnetic tape has
arrived!” we were told, while twelve
trumpets blared a fanfare for The New
Medium. Tape was to be the answer to
all our prayers; it spelled nemesis for
confusion; it was the end of all our
NAB’s, ORTHO’s and RIAA’s. “All
you do is record it and play it back!”
And, believing all this implicitly, we
went out and threw parties, and bought
a new car, and there was great rejoicing
throughout the land.

It all sounded so wonderful, in fact,
that the more cynical individuals were
inclined to stand off at a distance, frown-
ing. It couldn’t be that good! There had
to be something wrong . . . somewhere.

There was . . . and there still is.

According to the record (written; not
tape or disk), the first practical tape re-
corders were developed by our erstwhile
enemy, Germany. Once the idea was
imported, there commenced a round of
feverish activity behind closed doors,
while domestic manufacturers flogged
their developmental coolies into a frenzy
of American Inventive Ingenuity. Ind--
pendently they developed, independently
they designed, and independently they
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came up with their own American proto-
types of the original German machine.

And, incidentally, they also came up
with their own independent and unique
equalization systems, which dictated that
a tape made on one machine could be
played back on that machine only.

This was just the start of the fun,
however. Within the next few vyears,
tape recorders were sprouting like broc-
coli from every nook and cranny, until
we find ourselves today with five differ-
ent tape speeds, full-track heads, half-
track heads, stacked binaural heads, stag-
gered binaural heads, narrow head gaps,
“wide” (not as narrow as “narrow”)
head gaps, and more systems of equaliza-
tion than you can shake a slide rule at.

Magnetic tape has arrived! And the

old equalization problem is with us
again, together with a few new ones.
Actually, there has been a meeting of
minds over the matter of tape equaliza-
tion, with the recent adoption of a stand-
ard playback curve for pre-recorded

Figs. 1 through 6. Tape recorder head
arrangements. Shading in Fig. 6 should
not extend fully to edges of the tape.

tapes, but the damage has already been
done, since myriad hybrid machines are
already in circulation. So the best that
the present owner of a “non-standard”
tape recorder can do is realize the limi-

}Jy J Gordon Holt

tations of his equipment and learn to
live with them. Of course, if he intends
only to play his tapes on his own ma-
chine he may sit back and breathe easily.
Any recorder will, of course, play its
own tapes admirably. It’s just when we
try to swap tapes, or play pre-recorded
tapes, that we begin to get in trouble.

Bypassing the ugly equalization prob-
lem for a while, though, let’s take a look
at the matter of head configuration. Fig-
ures 1 to 6 show a number of different
track systems for laying sound on mag-
netic tape. During the past few years of
recorder production, all these were being
used by different manufacturers, and the
results were eminently satisfactory, as
long as the tapes were played back on
the recorder they were made on. But
now we have scores of active tape
correspondence clubs flourishing from
Brooklyn to Bangkok, and their members
know very well what is meant by incom-
patibility of playback heads.

As an ideal case, let’s take this fabri-
cated and much-contrived “example”.
Let’s say a tape correspondent in Sydney,
Australia, owns a recorder with a full-
track record/playback head that covers
the entire width of the tape, as in Fig. 1.

Hopefully, he sends a tape letter to
another correspondent in Boise, Idaho,
whose full-track heads leave small mar-
gins of unrecorded tape, as in Fig. 2. Boise
plays it back perfectly, we may assume
(?), and puts it aside. Then he takes
another tape and records his answer to
Sydney’s letter. Next day, he uses Syd-
ney’s tape to record a message to a third
correspondent in Swarthmore, Pennsyl-
vania, erasing the original cleanly, as far
as he is concerned, but actually leaving
two narrow margins of the original re-
cording on the tape, which of course he
is unable to hear on playback.

So Swarthmore, who uses half-track
heads of the type in Fig. 3, plays the
tape. He hears Boise’s letter, all right,
but he also hears one of the marginal
remnants of Sydney’s letter, which
Boise’s recorder couldn’t erase. How-
ever, he can still make enough sense out
of Boise’s tape to get off an intelligent
answer, which he does on another tape.
Then he decides to send a tape to yet
another correspondent in Qakland, Cali-
fornia. He uses the tape from Boise,
erasing and replacing half of Boise’s
message and one marginal left-over from
Sydney’s letter.

Oakland, whose recorder has a head
set-up like Fig. 4, hears only the message
from Swarthmore. But when his next

Continued on page 40
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Sound is a three dimensional audio vibration occurring along a time axis, (a fourth dimension). Through
the miracle of Multi-Flare, you can hear . . . for the first time . . . sounds reproduced as they origi-
nally occurred, in their proper time sequence. "To hear a Stan White speaker is to understand the true
meaning of High Fidelity. The 4-D features: 1 fifteen inch bass driver with 4 inch voice coil (15500 cy-
cles}. 1 mid-range 30 watt horn driver (500-1000 cyeles). 1 high frequency 25 watt horn driver (1000-
20,000 cycles) ® Peak power handling capacity: 60 watts ® Impedance: 16 ohms. o Cabinets:
Blonde Korina, Walnut, Red Mahogany and Ebony. Three coats of lacquer hand rubbed to a lustrous
finish, with satin finished brass legs. ® Dimensions: 61 x 36 x 24 inches. Shipping

. 100000

weight: 350 lbs. The Millenium 4-D. Net.. ... ...
The 4=I) for Theatre Systems

Model 120 Series: 4-D Theater Speaker System providing new 4 dimensional sound
with tremendous power and clarity. For large halls and auditoriums. Will outperform
any system at amy pricc. ® Components: 2 fifteen inch bass drivers with 4 inch
voice coils (10-300 cycles). 2 mid-range 30 watt horn drivers (300-1000 cycles). 1
high frequency 25 watt horn driver. ® Peak power handling capacity: 120 watts.
o Impedance: 16 ohms. ® Dimensions: 67 x 40 x 24 inches.

Shipping weight: 400 1bs. Net 150000

All Stan White Cabinet Speakers are back loaded multi-flare horn systems with the
speakers ond cabinets designed as matched units. The multi-flare horns are curled info
the cabinet within 1% of a special horn formula. See the complete line at your High
Fidelity Dealer or write: .

W ) Dept. C-11
% .. e 725 South LaSalle Street o  Chicago 5, lllinois

A Division of Eddie Bracken Enterprises
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SOUND SERVICING

Record Changers

The record changer, as its name im-
plies, is an instrument devoted to
two purposes. Serving two masters, it
can get into at least twice as much
trouble as a comparatively simple, one-
function turntable or record player.
Every changer has these two purposes:
to play records, and to change records.
Certain of its parts, naturally, are in-
volved in both the playing and the
changing functions, and these are the
parts that produce troubles unique to
changers. Other parts are subject to the
same kinds of difficulties that afflict
transcription turntables and arms.

From my point of view —that of a
hi-fi “doctor” — the result of this split
personality is logically a higher sickness
rate among changers than among any
other class of high fidelity components.
As with other high fidelity problems,
some changer troubles require profes-
sional services, but others can be cured
or at least ameliorated by the layman.
For instance, everyone has seen the arm
of a changer stuck in a groove, because
some lever underneath was snagging the
arm, or has heard assorted and mysteri-
ous noises in the final sound. Changers
have little peculiarities of their own,
some of which will be described below,
with suggested cures. Of course, these
tips are not intended to replace a good
instruction manual, which should have
come with your particular changer, nor
do they replace a real set-up job by a
professional audio specialist, for those
fortunate enough to have access to one.

Speed Troubles

One frequent complaint — occurring not
.only in changers but also in turntables
—1is that of rumble, flutter, or wow;
i. e, of speed irregularities. It is a situ-
ation that varies from make to make, and
from unit to unit of each make. Let us
assume that you somehow got a bad one,
and that your record reproduction is
suffering. What can you do?

First of all, if you are lucky enough
to be within the standard three-month
warranty period, take it back to your
dealer. Insist on another one, or a differ-
ent brand that works properly. If your
dealer is equipped to set up changers,
let him do it, even at extma expense, for
he then is obligated to guarantee its
proper petformance. Don’t let your
dealer pass the buck by saying, “A
changer is a changer”; for, rest assured,
some of the changers available today can
satisfy all but the most critical ears in
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by Irving M. Fried

regard to speed regulation and freedom
from rumble.

If by sad chance you are left to your
own devices, you can still improve the
operation of your changer (or turntable).
As always, the first step in the cure is to
diagnose the trouble—to determine
what causes the phenomenon that is
bothersome: rumble, or flutter, or what
have you.

Step 1 is to check the motor. Take
off the turntable; turn on the motor and
put your hand on it. If you can feel
strong vibration ot pulsation you have
an unbalanced motor, which can raise
hob with record playing. There is very
little one can do locally about that. The
better modern changers have dynamically
balanced rotors, but occasionally one gets
unbalanced in shipment. If yours is un-
balanced, the only cure you can effect is
to order a new motor.

Step 2 is to check the drive train, the
system through which the motor finally
drives the turntable. Currently available
changers and most turntables drive either
through a pulley and idler system, one
wheel driving the next; or through a
system of belts and pulleys; or by direct
drive through a gear reduction system.
Most units fall into the first category,
only the Garrard RC80 into the second,
and only thée Thorens into the third.

Let us examine the first kind, with
pulleys. Once you are satisfied that the
motor is in good condition, you should

examine its driving surface. Sometimes
this is a pulley on the shaft, sometimes
only the shaft itself. Is the pulley tight,
or has it worked loose? Turn on the
motor; place your finger on the driving
surface. Can you feel irregularities? If
so, replace the driving pulley with one
that is round. If the shaft itself is irreg-
ular you can also tell that.

When you are satisfied that the motor
and its pulley are in good condition, you
can ckeck the next pulley in the drive
train in the same fashion. If this pulley
wobbl~s in and out, or up and down, or
has large burrs, or flat spots, replace it.
If its variations are minute try placing a

stationary file against the rotating sur-
face, to shave them smooth. Incidentally,
a small file is helpful at regular intervals
to keep rubber idlers free of oil glaze
and small imperfections.

Last check, of course, is the turntable
itself. Turn on the entire unit, with
table in place. By visually sighting the
contact surface where the driving pulley
touches the table, you can often spot
wobbles, in-and-out-movements relative
to the center, and so on. If you see any
wobble here, you can be sure you will
have wow (a slow speed variation in
pitch). At the same time, examine this
driving surface for small irregularities
such as stray flocking and small bits of
paint. The smoother this surface is, the
better your speed regulation will be.

Before you stop, make sure you don’t
have grease or oil on driving surfaces,
where it doesn’t belong; and that you do
have a little bit of it in all bearings. Also,
be sure your bearings are clean of lint,
dust, and assorted dirt. Even on brand-
new changers you can often work won-
ders with a rag, some cleaning solvent,
and a little judicious application.

Most of the suggestions concerning
category one apply also to the RC80
type of changer. Obviously, the belts
should be carefully checked. Are they
ragged, cracked, or stretched? Replace.
Check carefully to see that oil from the
belt interwheel pulley bearings is not
working its way up to the belts them-
selves.

In category three, the Thorens type of
direct gear drive, more problems are
caused by oil shortage than oil surplus.
If you have a Thorens, keep it well
lubricated — particularly the pressure
pads in the governor assembly, and the
end bearings in the motor-governor
assembly. Other speed problems are best
handled at the factory.

Arm and Tracking Problems

After problems of speed and rotational
noise, the next most prevalent group,
with changers, is that involving the arm.
Typical troubles are the following, with
suggested cures:

1) Arm doesn’t drop in the right
positions for 7, 10, or 12-inch records.
This is usually a simple adjustment by
means of a sctew on or near the arm,
which actuates an eccentric pawl to move
the arm out or in slightly. If this adjust-
ment won't work, or won’t go far
enough, your instruction manual should
have supplementary instructions.

2) Arm does drop properly for cer-
tain record sizes, but not for at least one
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size. This generally indicates malfunc-
tioning in the system of levers from
either the record shelf or the record
feeler (depending on the design—
whichever is the changer portion that
“senses” record size). Try following the
lever system during operation, to detet-
mine which part is not operating propet-
ly. Better still, if you aren’t mechanically
apt, get the changer to your dealer or
the factory.

3) Arm and stylus won't stay in the
groove during the record playing cycle.
Check the following:

a Stylus force — few changers come
from the factory properly adjusted for
the cartridge you want to use, and fewer
stay in adjustment over the months, par-
ticularly when the counterbalance is a
spring. It’s better to run your cartridge
a gram or two over manufacturer’s
recommended force, since published
figures are invariably correct only for
transcription arms. The extra force re-
duces tracking distortion, in any case,
and ensures mote freedom from petty
annoyances.

& Stylus condition—a worn stylus
won’t stay in a groove, particularly on
new records (before the groove walls
have been eroded and the groove
widened) with great dynamic range.

¢ Stylus position— if your stylus is
canted one way or the other, or does not
extend far enough below the cartridge
body proper, record eccentricities will
tend to force it from the groove. On
some changers, you can level the car-
tridge by rotating the head; on others,
you may have to shim the cartridge by
inserting small washers under one screw
or the other.

4 Side pressure on the arm — get your
changer into operation, letting the stylus
lower into the first few grooves. Turn
off the motor. Lifting the arm slightly,
push it back and forth across the record.
Motion should be relatively easy. If you
feel any appreciable resistance look for
dragging levers, tight arm bearings, lead
wires tightly stretched, or anything else
that shouldn’t be. If the resistance seems
to build up in the inner grooves, the
drag is probably associated with the trip
lever.

¢ The record — a few of them are bad
enough to mistrack even on good turn-
tables. If a record won’t play on your
friend’s transcription turntable and arm,
you shouldn’t expect it to play on your
changer.

f Cartridge condition — certain cart-
ridges stiffen with advancing age, start
to resonate with the arm, and jump right
out of the groove. Remedy is either fac-
tory repair of the cartridge, or a newer,
more compliant unit.

4) Arm buzzes around, with generally
poor ‘quality. Check for same symptoms
as in (3), especially as regards car-

Continned on page 42
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DO YOU LIKE TO WASTE MONEY ?
CAN YOU AFFORD TO THROW MONEY AWAY ??

If not, you should know about High-Fidelity House

1. Have you ever wondered which amplifier and tuner were really best for your
needs? Many dealers and distributors will recommend whatever yields the highest
profit. Others try to promote their slow-moving items and their overstock. But at
High-Fidelity House we have tested ewery worthwhile audio component on the
marker, and we will tell you quite honestly what is best for your needs, giving the ad-
vantages and disadvantages of each piece of equipment you may have been considering.

2. Have you ever bought an amplifier, tuner, or changer, and found when you
hooked it up that it wasn’t working properly? High-Fidelity House makes complete
tests and careful adjustments on every single component at the time of sale.

We feel that this is perhaps our most important service, since our engineers find
that almost 40% of all units received can be measurably improved with a bit of
attention; some, of course, require hours of painstaking adjustment before they will
petform at the best.

Should you wish confirmation of our findings in this matter, you may refer to
Page 35 of the March issue of High Fidelity Magazine. Then you will understand
why the Service Department of High-Fidelity House checks each unit so carefully,
often spend five to six hours on a single order when necessary, and always at no
cost to you.

3. Have you ever bought high fidelity equipment and realized almost instantly
that it wasn’t what you wanted? High-Fidelity House #nconditionally guarantees
complete satisfaction or a full cash refund.

4. Have you ever bought a high-fidelity component and wished a few months
later that you could turn it in on something better? High-Fidelity House has allowed
as much as 1009 trade-in value on units purchased from us.

5. Do you wonder why we run our business in this way? Frankly, because
it pays! We have, in three years, become the largest high fidelity dealer in all the
West, and fourth largest in the entire world. Since there are hundreds of dealers and
distributors selling the exact same equipment at the exact same price, our success

mast be due to our policy of concentrating on customer satisfaction.

There’s certainly nothing new in saying “‘the customer is always right”, but how
many businessmen really believe it? We do, here at High-Fidelity House. We
realize that by cutting corners, or by taking advantage of our customers, we could
probably make a few more dollars on each sale, but if we did, you would find it out
sooner or later, and what would you think of us then? What would you tell your
friends about us?

You see, we just can’t afford to have a dissatisfied customer, so we bend over
backwards to treat you faitly, and it works out wonderfully for you and for us, since
85% of our business comes from satisfied customers who tell their friends about
High-Fidelity House. After all, if you have a high-fidelity system that gives you
pleasure and satisfaction, you will use it many hours each week, and if you feel that
we've treated you well, you'll have no hestitation in recommending us. It’s as simple
as that, and so our business grows and grows.

Would you like to know more about High-Fidelity House? Would you like to
obtain some valuable information which will save you money and perhaps protect
you from costly mistakes? No matter where you buy your audio components, you
will benefit from the information contained in our Bulletin G -—over 5000 words,
covering many topics which have never before been discussed in print. Yet this
valuable bulletin is absolutely free. We'll be glad to send you a copy if you will
write your name and address on an ordinary postal card.

HIGH-FIDELITY HOUSE, Dept. AC-511, 536 South Fair Oaks, Pasadena, California

RYan 1-8171

P.S. Recently other dealers and distributors have noticed our success, and have tried
to copy our advertising. Some of them have even tried to copy our name!! Don't
be fooled, High-Fidelity House has no branches anywhere. Our showroom, ware-
house, and mail-order department are all located here in Pasadena. If you find other
dealers whose advertisements seem similar to ours, reflect on the fact that words are
cheap. Anyone can claim to offer the same services that High-Fidelity House
provides, but if there is another dealer or distributor in the United States who even
approaches our standards, we have yet to hear of it.

In the last analysis we refer you once more to our thousands of satisfied
customers. There are probably some in your own state, and possibly even in your
home town. Many of them are listed in Bulletin G. They will be glad to have you
contact them. Our satisfied customers are proof that High-Fidelity House i- the best
place to buy audio equipment, and that we live up to all our promises.
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Tips for the Woodcrafter
by George Bowe

The Basic Shop Tools the midst of the depression som;:1 .t;fenty
L Recently 1 was one of a crowd watch- years ago, I needed a desk which my

. . L £ i : - . purse would not allow. In one of the
DISTo RTIo ing a fascinating demonstration at “home” magazines a photograph of a
j a “do-i ’ The g photog
II

. ; local “do-it-yourself” show. ; 4 with
PP 9, Natt: demonstrator was showing the great ver- desk atiracted my attention and, Wit
v*under 1 / : “t 10 w“ s totally unskilled eye, I translated the pic-

satility of a home workshop that com- . . g

§ eUnﬂer ity i Shop . ture into a crude working drawing of the
bines seven power tools in a single unit ; .
various elevations — front, back, top,

— saw, drill press, lathe, sander, jointer, . . . .
.. > 1p €8s, >, »J > side, etc. Dimensions were determined
jig saw, and horizontal drill. As the man
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Complete
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and Tone Controls

Model AA-905

MAIL THIS COUPON FOR
COMPLETE SPECIFICATIONS

PILOT RADIO CORPORATION Dept. CS
37-06 36th St., Long Islond City 1, N. Y.

Please send complete description of the
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behind the machine went into his pitch
on the merits of his product, the chap in
front of me turned to his wife and said,
“Now, if I had something like thaz, I
could make all those things you want for
the house.”

This was not a new story—1 had
heard it many times. In some cases I am
sure the men were sincere in the belief
that such a wonderful machine is an
absolute necessity for home woodwork-
ing problems. Others, I rather suspect,
used the price of such equipment to dis-
suade the “better half” from constant
pressure to do those little jobs around the
house.

I believe heartily in power tools. They
are labor and time-savers with the pre-
cision built in. But the belief that an
amateur craftsman cannot produce good
workmanship without a shopful of
power equipment is erroneous. The
novice who first learns to work with the
basic hand tools will later become a more
skilled master of mechanized equipment.
Simple cabinetwork, including many
types of hi-fi enclosures, can be done
very effectively by the amateur craftsman
with good hand tools and the ability to
follow a good working plan. I can hear
a voice already saying, “You don’t mean
me, bud. The only nail I could ever hit
is attached to my finger!” I know just
what he means—I've done it myself
many times. Fortunately, the frequency
of damage lessens with experience. There
is nothing mysterious about working
with wood. It is basically a question of
careful planning, accurate marking and
cutting of the individual ‘pieces, and then
fitting them together with care to com-
plete the project. Wood is a most grati-
fying material with which to work. It is
yours to shape, assemble, and finish to
give you lasting beauty, strength, and
acoustical value—a product of your
very own craftsmanship.

For the man who still doubts his po-
tential ability in si.nple wood cabinetry,
let me tell the story of the desk upon
which sits my old faithful typewriter. In

B . ; " 8 rof by examination of a standard office desk.

A visit to the lumber yard provided the
necessary materials but when I returned
home the real problem arose. Where
would the construction take place? From
where would the sawing and hammering
send forth their busy—but loud —
tones? I was living in an apartment
house where even normal level on the
radio speaker brought comments from
the neighbors. By scheduling the noisy
operations during daylight hours and the
quieter tasks later, I managed to finish
the job without threat of eviction. So,
apartment dwellers, take heart if you
plan a bit of hi-fi construction. There
might even be a spot in the basement
where some of the heavier work could be
completed.

The desk was my first attempt at
cabinetry. It’s not the finest piece of
cabinet-work — neither is it the worst.
But it 45 substantial proof that a beginner
can do an adequate job with a2 minimum
of tools and without benefit of a work-
shop. The old desk is still giving top
service after twenty years and has been
copied several times by other craftsmen.

I learned at an early stage that with
tools, as with hi-fi components, there is
no compromise with quality. An experi-

Millers Falls jack plane.

enced craftsman will always select good
tools. A beginner will be wise to do the
same, since much of the quality of
craftmanship is embodied in the tool.
Good tools, properly cared for, will give
years of use and pay a rich reward in the
things you create. Since this discussion
concerns hand tools, let's compose a list
of basic tools essential to construct aver-
age speaker and equipment enclosures in-

Continued on page 44
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Tudiocraft-

KISSIN’ COUSINS!

It's cake-cuttin’ time here at The Publishing House. We've iu-s.t—opened our arms
to welcome the newest member of our family—AUDIOCRAFT—the new smoothie
of aHigh Fidelity magazine you're reading right now.

And yes, indeed, we're ‘‘kissin’ cousins™ all right . .. for we're close as family
members can be, yet eoch of us intends to maintain his own specialized individ-
vality. Both of us aim to please you ... both of us can contribute mightily to
your enjoyment of home music in all its phases.

Read AUDIOCRAFT ... if you're particularly interested in hi-fi as a hobby and
plan to do-it-yourself where home reproduction of
sound is concerned.

Read HIGH FIDELITY . . . if you're interested especially from a listening angle,
if you want to keep 100% up-to-date about music
itself, if you want expert reviews of nearly all the long-
play records released.

Read BOTH......... if you'd like to cover the whole field.

If you haven't met our cousin, HIGH FIDELITY, the Magazine for Music Listeners, just fill in
the coupon below and we’ll be happy to send you the latest issue, ABSOLUTELY FREE.

NO RISK GUARANTEE:

If my free issue does not live up to expectations,
all I need do is write “Cancel” an your invoice
and return it. You will then cancel my subscrip-

tion and I owe you nothing.

HIGH FIDELITY Magazine 411 Publishing House Great Barrington, Mass.

Please send me, ABSOLUTELY FREE, a copy of the latest issue of HIGH FIDELITY
Magazine and bill me for a subscription to start with the following issue at the rate of

[1 3 years $13.50 ] 2 years $10.00 0 1 year $6.00
(36 issues) (24 issues) (12 issues)
NAME
ADDRESS ;
CITY. ZONE___ i STATE

Add $1 per year for subscriptions outside U. 8., its possessions, and Canada.



BUILDING THE

Jensen Imperia

by Karl Kramer*

HE Jensen Imperial 3-way Repro-
ducer, illustrated above, has now
been commercially available for more
than a year. Its advent has created a
great deal of interest among music lovers
and audiophiles alike. As a result, there
has been a demand for the folded-horn
enclosure constructional plans; such
plans have been distributed widely.
However, it is now recognized that
such a system must use special design-
co-ordinated speaker units for full reali-
zation of the potential performance. Ac-
cordingly a complete kit of all these
special units is now available, along with
the required mounting brackets, connect-
ing cables, and other accessories, so that

4000 v
INTRA RANGE EQUALIZER

FULL & SPECTRUM —

INPUT .

Fig. 1. Diagram of driver commections.

a loudspeaker system fully equivalent to
the commercial reproducer can now be
assembled by the home constructor. The
accompanying material describes this
new Jensen kit, gives details for instal-
ling the units, and includes a more elab-
orate description of the unique folded
horn enclosure than has been previously
available.

The Imperial is a 3-way loudspeaker
system using a back-loading folded horn
enclosure designed for either corner or
sidewall ‘use. Three separate unique
loudspeaker units, carefully co-ordinated
with each other and the folded horn en-
closure, reproduce the full music spec-
trum. Dividing networks split the
spectrum three ways and provide for
teproduction of each part by the unit de-
signed expressly for that tonal range.
Level controls permit accurate adjust-

*Jensen Manufacturing Company, Chicago, Illinois.

Copyright 1955, Jensen Manufacturing Company.
Material used in this article will appear in e
manual to be published by Jensen this fall.
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ment of tonal balance for any location.

Fig. 1 is a block diagram of the elec-
trical circuit for the Imperial system.
What no circuit can show, however, is

the intrinsic reproducing quality of the
various units and the careful background -

of design engineering that must be
brought to bear in eliminating all color-
ation in music reproduction. Special
mounting brackets provide not only
facility of installation, but also control
of such elusive factors as diffraction
effects. The Jensen Model KT-31 Im-
perial 3-way Loudspeaker Kit is illus-
trated in Fig. 2, and a parts list follows:

KT-31 Kit Parts List

Part
Quan. No. Description

1 PI15-LL Special 15-inch L-F
driver

1 M-1222 M-F/H-F assembly

1 A6l 600-cycle crossover
network

1 A-402 4,000-cycle crossover
network

1 M-1131 Intrarange equalizer

2 720101 M-F/H-F balance
control

I M-1228 Balance control acces-
sory kit

1 320102 L bracket

1 5460 Input terminal strip &
cable

1 8-in. Equalizer cable

1 A470211 L-F cable

1 A470210 H-F cable

2

Splice nuts

Building the Cabinet

First study the construction drawing on
the opposite page. The pull-apart draw-
ing shows at a glance how the various
parts go together. An important point to
remember in building your cabinet is
that all joints must be accurately fitted
and that it must be made as rigid as pos-
sible to render the best sound from your
hi-fi system. Except for such parts as the
base, posts, cleats, and stiffening mem-
bers, %4-inch plywood is used throughout.
All joints should be adequately glued
and, if not screwed, nailed securely with
214-inch finishing nails.

Begin by cutting out the bottom for
the cabinet. The top and side view
drawings give the dimensions to follow
in laying it out. Youll note that the
bottom of the cabinet is 34 in. smaller
all around than the top, so as to let the
sides of the cabinet overlap the edges of
the bottom. As with all parts, it is im-
portant that the bottom be cut squarely,
since it must fit the sides and front
tightly. Next, cut the front panel for the
cabinet. This measures 3215 in. wide
and 4114 in. high. As indicated in the
top view drawing, the front overlaps the
edges of the sides. The 131%-inch speaker
opening is centered in the front panel
and on a line 1134 in. up from the
bottom. Use a compass and keyhole saw
to cut the speaker opening.

Each front corner of the cabinet has a
114-inch square post 4815 in. long. De-
tail A shows how each post is grooved

Text continued on page 20

Fig. 2. Components in the parts kit include drivers, treble horns, crossover metworks.
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Continued from page 18

on two faces to receive the notched ends
of part A. The grooves are cut 14 in.
deep and 34 in. wide at a point 8 in.
down from the top of the post. These
are easily cut by machine with a dado
head or by hand with a saw and chisel.

The bottom and front of the cabinet
now can be joined together, using glue
and screws or nails. See that the bottom
sets in 3% in. on each side and is flush
with the bottom edge of the front panel.
This joint should fit tightly at all points.
Brace the two parts temporarily to hold
them at right angles. Like the bottom,
each post is placed 34 in. in at the cor-
ners and is fastened to the front panel
with flat-headed wood screws from the
inside. This should bring the grooves in
the posts even with the top edge of the
front panel.

Part A is made next. This is 434 in.
wide and 31 in. long, and has a 114-inch
notch at each front corner to enter the
grooves in the posts for a distance of 14
in. The rear edge of part A is beveled
approximately 20 degrees. Now apply
glue to the grooves in both posts and
along the front edge of the piece; fit in
place. The joint across the front should
fit tightly, as the others. Screws can be
used to draw it up tight.

Network and speaker compartments
are installed next. The center shelf is
made 1134 in. wide and 31 in. long.
The rear edge is beveled 20° to match
the beveled edge of part A, and the
two front corners are notched to fit
around the 1V4-inch posts. Part B meas-
ures 2314 in. long and 31 in. wide, and
has a 12-inch square opening cut in the

Fig. 3. How parts are placed.

[e]
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center. Both top and bottom edges of
the piece are beveled as shown.

Now lay the cabinet assembly face
down. The notched center shelf is at-
tached to the front panel with a 1-inch
square cleat that is cut to fit between the
posts, then glued and screwed at a point
2034 in. down from the front-panel top.
The shelf is glued and screwed in turn to
the cleat and posts, after which part B is
glued and screwed to the beveled edges
of part A and the shelf. At this point it
is best to add a side to the cabinet to give
support to the bottom. Each side meas-
ures the same, 1634 by 4114 in., and is
beveled 45° along the rear edge to be
even with part E. (See top view ). Note
in the case of the right-hand side that
two holes are bored in it near the top
for the H-F and M-F balance controls.
Glue is applied to all edges that the side
panel will touch, and screws or finishing
nails are used to fasten it securely.

The lower speaker compartment is
added next. Looking at the sectional
view you can see that the lower shelf,
which is 125/16 in. wide and 31 in.
long, is held at a slant by center support
D. This part is 4 in. high at the rear
and 234 in. high at the front, and is
glued and screwed to the bottom of the
cabinet 234 in. back from the front
panel. The shelf in turn is butted against
the side of the cabinet and screwed to
the top of the support. A slight bevel is
necessaty (approximately 6°) at the
back edge. Nails are driven through the
side panel and into the end of the shelf.
The speaker compartment is enclosed
with a 1514 by 31-inch panel, part C,
which has a 12 by 17-inch access open-
ing cut in the center. The lower edge is
glued and screwed to the rear edge of
the shelf, while the upper edge is
fastened to a 1-inch (approximately 12°)
beveled cleat which is first glued and
screwed to the underside of the center
shelf. With part C in place, turn the
cabinet on its side and install the other
side panel, first applying glue to all con-
tacting surfaces.

Both sides of the cabinet can be com-
pleted now by adding the full length
panels, parts E. Note in the top view
that both vertical edges of these panels
are beveled 45° and that rabbets for the
removable back are formed with 1 by
3-inch cleats. Like the sides, these panels
overlap the edges of the bottom.

The top of the cabinet is of the same
shape as the bottom except 34 in. larger
all around. A stiffening member is
added to the underside of the top to in-
crease rigidity and reduce vibration. The
top is supported by the posts and parts
E, to which it is fastened with glue and
finishing nails. This leaves the remov-
able back of the cabinet which is held
with screws. It too is fitted with a stiff-
ening cleat, running down th~ center.
Finally, a 1-inch square cleat is fitted
across the opening at the top to provide

INPUT
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a screwing surface for the removable
back panel. The 2 by 4-inch base is op-
tional although it does improve the looks
of the cabinet. This may be added at a
time of construction when it is con-
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Fig. 4. Wiring diagram for the Imperial.

venient to drive screws down through the
bottom. Screws in counterbored holes in
the base may alternatively be used to
attach it. While not shown in the sec-
tional view, the access openings to the
speaker and network compartments are
covered with 34-inch plywood doors
which are held with screws. All nail and
screw heads can be sunk slightly below
the surface and puttied over.

Cabinet Materials List
34-inch Plywood

1 2214 by 31 Bottom

1 24 by 3214 Top

I 3215 by 4114 Fror.

1 1714 by 4914 Back

1 434 by 31 Part A

2 11%% by 4914 Part B

2 163 by 4114 Sides

1 1134 by 31 Center Shelf

1 125/16 by 31 Lower Shelf

1 2314 by 31 Part B

1 1515 by 31 Part C

1 4by 1214 Part D
Lumber

1 % by 2% by 29 Top Stiffener

1 114 by 214 by 40 Back Stiffener

1 134 by 354 by 6415 Base

2 34 by 2% by 4814 Cleats

1 1bylby7614 Cleat

2 1V5 by 114 by 4814 Posts

All dimensions in inches

Installing the Speaker Units
Fig. 3 shows placement of the speaker
units in the folded-horn cabinet. Lay
the cabinet on its face, and install the
P15-LL low-frequency driver unit with
terminal screws up by means of 8 No. 10
by 1-inch long round-head wood screws,
tightening carefully to prevent distortion
of the speaker frame. Drill a small hole
near the center of the center shelf and
pass the L-F cable through the hole.
Connect this cable to the terminals ac-
cording to the color-coded wiring dia-
gram, Fig. 4, pulling the excess cable up
into the upper or network compartment.
Attach the cover of the woofer compart-
ment securely with wood screws on ap-
proximately 6-in. centers. Caulk the
cable hole with a felt strip so that this
speaker chamber is air-tight.

Continued on page 38
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That Professional took

by Joseph Marshall

W hat you value in your wife are ber inner virtues, but you still like
to see her well-dressed, don’t you? W hy not apply the same thinking
to your audio rig, especially since it’s inexpensive and rather easy?

ROBABLY the biggest problem faced

by the man who rolls his own radio
and high fidelity gear is that of making
the product look worthy of the time and
money expended on it. Many a home-
built amplifier, instrument, or receiver is
beautiful to see under the chassis. Un-
fortunately, the wife and friends see only
the outer face, usually the panel, and
make their judgments of craftsmanship
largely on the basis of its superficial ap-
pearance. And — equally unfortunately
— most of us, however adept with the
pliers and soldering iron, fall down on
the job of providing that final finish
which pleases the eye. There was a time
when there was some excuse for this,
but today the means of achieving that
professional look, or something satisfy-
ingly close to it, are on the counter or in
the catalogue of almost every radio parts
distributor. Moreover, it takes very little
practice or skill to become sufficiently
adept at employing them to avoid the
need to apologize for the appearance of
otherwise fine equipment.

There are, needless to say, several
aspects to the beautification of an instal-
lation, and it is astute to keep them all
in mind even when dealing with only
one of them. Otherwise it is possible to
find that the rosy-sheened finish you have
labored long and wearily to impart to
your cabinet clashes impossibly with the
only grille-cloth you can find that is not
garish and still does not muffle your highs.
We are going to deal only with the
front of the front end — control panels.
There are few hazards here, if you are
conservative. But you must pick an
escutcheon-hue, and knobs. So remem-
ber that maroon is not likely to get
along well with korina, or brass knobs
with silver driftwood.

Finishing the Panel
Whether the equipment is contained in
a metal cabinet (of which there is now
a wide enough variety to suit any pur-
pose or taste) or, as in the case of most
hi-fi gear, it is placed within some sort
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of furniture-cabinet which conceals the
chassis, the problem is to provide some
sort of escutcheon or marking on the
face of the cabinet, not only for decora-
tion but for convenience in operating the
equipment and accuracy in making ad-
justments. There are two ways to treat
the wood cabinet problem. One is to cut
in the face of the cabinet a suitable num-
ber of holes to accommodate the shafts
of the controls, and then letter the sur-
face of the wood itself.

On the other hand, commercial high
fidelity gear usually comes with an escut-
cheon of metal or plastic already letrered
and marked. This simplifies matters
greatly. For one thing, the escutcheon
makes the drilling of the cabinet much
less critical. In most cases, instead of
trying to drill accurately placed, indi-
vidual holes, it is possible to saw cut a
rough slot. The escutcheon hides the
slot and presents a fine finished face.
This is so excellent an idea that it is ‘well
worth imitating in home made equip-
ments, particularly since it simplifies
rather than complicates the problem of
putting a good face on a good job and
also offers greater scope for individual
taste and preference.

A suitable escutcheon for just about
any equipment can be made from alu-
minum chassis bottom plates. The 3 by
17-inch size (which is actually 4 by 17)
is the most useful, but the material is
easily cut to any dimension and other
standard bottom plates can be used when
larger or smaller escutcheons are needed.
Most of these bottom plates have raised
bosses on the corners which are not de-
sirable for panel escutcheon use. It will
be necessary to cut off about an inch
from each end; keep this in mind when
choosing the size. Some distributors
have plain aluminum sheets in thick-
nesses from 1/32 in. up; such sheets
may also be obtained at many sheet-
metal shops. The 1/16-inch thickness is
excellent.

The first job is to provide a handsome
surface — fortunately, this is now the

easiest of all problems to solve. Even if
you've had no experience in using paint,
you can obtain a thoroughly professional
painted finish in just about any conceiv-
able color with the aerosol-type paint
sprays. A number of manufacturers now
offer these in a wide variety of enamels,
glossy and dull; in metallic colors; and
even in wrinkle-type paint. A can hold-
ing about a half-pint (which is enough
for dozens of panels) costs from $1.25
to $1.50. These are quite easy to apply,
and surprisingly different effects can be
achieved by varying the method of ap-
plication.

For escutcheons, panels, and instru-
ment cases 1 suggest you disregard the
instructions on the can, and anything
you may know about paint spraying, and
use instead the unorthodox procedure de-
tailed below. This will result in a quite
handsome semi-dull, semi-ripple finish
which rather resembles hammertone and
not only requires no skill but actually
capitalizes on lack of skill. The process
involves deliberate  “orange-peeling”.
This is a name for a serious defect in
automobile finish which produces a
rough, rippled surface resembling the
surface of an orange. Although no one
wants an orange-peel finish on a car, it
produces 2 handsome and very commer-
cial appearance on audio escutcheons and
radio panels.

Orange-peel can be achieved easily
with the aerosol spray paints by using
this procedure: 1) be sure the surface of
the panel is thoroughly clean; use clean-
ing fluid, lacquer thinner, or nail polish
remover to clean it. (It should be drilled
before painting, of course.) 2) Lay the
panel on a sheet of paper larger by a
foot or so all around. 3) Spray from an
angle between 125 and 180° instead of
the usual 90°. 4) Hold the spray head
or can quite close to the panel, 8 to 10
in. 5) Spray heavily and let the paint
build up into a heavy coat. If the gun
spatters the paint in large droplets rather
than a fine mist, so much the better. You
will note that the force of the spray puts
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fine wind ripples in the film of paint; en-
courage this, 6) As soon as possible after
spraying, preferably within 5 minutes,
place the panel in an oven which has
been preheated to about 225° and let it
bake for 15 to 30 minutes, depending on
the nature of the paint, or until it is
thoroughly set and dried. The baking is
necessary to prevent the rippled paint
from flowing into a smooth finish. After
taking it out of the oven, let the panel
cure for some hours, preferably over-
night. You will have a thick semi-matte,
semi-glazed finish. The method is es-
pecially recommended when using glossy
enamels which, applied normally, pro-
duce a finish on which fingerprints and
any errors made in spraying or subse-
quently applied lettering show up em-
barrassingly.

Lettering

A good part of that commercial look
comes from a neat job of lettering and
dial marking. This is easier to achieve
today than ever before because better
decals in wide variety are now available.
Experience, however, is needed to do a
good job. I strongly recommend that be-
fore undertaking to letter a finished
panel you do some experimenting and
practicing. This is no trouble and in-
volves no extra expense, since most decal
kits have a great many excess decals and
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terrible job and ruin a whole day’s work,
as I have discovered the hard way.
Follow the instructions carefully and
literally. The new decals are very fast.
A few seconds of immersion and perhaps
a half-minute of lying in place on the
panel are enough to loosen the film from
the paper. Do not oversoak; the letters
may separate and assembling them is
a tedious process. The various sets
have just about every conceivable legend
one might want. If, however, you do not
find a legend you need it is no great
trick to assemble one, letter by letter,
using portions of unused and unwanted
decals. One tip: trim the decals as close
to the lettering or dial markings as you
can, sO as to minimize the amount of
lacquer which has to be disposed of later.
The nasty part of working with decals
is doing something with the lacquer film
which surrounds the lettering or dial
markings and gives them a dirty glazed
appearance. There are two ways of deal-
ing with it. One is to take a fine camel’s
hair brush (the 1% or l4-inch size is
good), dip it in lacquer solvent or clear
nail polisher remover, squeeze it against
the edge of the bottle thoroughly so that
it is barely moist, and carefully brush
around and over the lettering. This does
not actually remove the film; it merely
dilutes it, spreads it and makes the edges
more indeterminate, so that the film is
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Fig. 1. Home-crafted escutcheon’s Techni-Label decals are glossed by a lacquer spray.

a few can be expended in practice with-
out disadvantage.

The widest variety of lettering is
furnished in the Techni-Labels series of
panel decals. They are available at al-
most every electronics parts store. The
latest types are easy to apply properly,
but be sure you get a set that is reason-
ably fresh and do not attempt to use any
decals which may have been on the shelf
for a year or two. The materials used are
partly organic and deteriorate rapidly
with excess heat, humidity, or dryness;
a set in poor condition may result in a
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not as noticeable as it was to begin with.
Great care is necessary; excess lacquer
thinner or excessive brushing may
shrivel up the lettering or even remove
it entirely. This is the part that requires
the practice.

The other method is simpler. Just
spray the panel with a light coat of clear
lacquer. This does not have so much
effect on the lacquer film itself, but it
puts a film over the entire surface. The
contrast is lessened and, therefore, the
appearance is improved. Either method
will fix the decals firmly. The instruc-

tions suggest that you permit the decals
to set for 24 hours before you try to re-
move or treat the lacquer film. I heartily
second this. It is quite possible, when
one is in a hurry, to do it within an hour
or two after placing the decals, but for
the best job it is best to suffer the delay.
A sample of this technique is shown in
Fig. 1.

Simpler to use but not so precise in
marking nor so versatile are the dial
decals just introduced in the Hi-Fi Knob
Kit by Waldon Electronics. The kit
contains 10 decals labeled with the com-
monest legends employed in hi-fi equip-
ment. These decals are circles of silver
with lettering in black. Because the sil-
ver circle is opaque and the lacquer
extends just a fraction beyond the edges,
the lacquer film presents no problem at
all; indeed, the small amount which
overlaps the silver disk produces a rather
handsome two-tone effect. Because these
decals are somewhat thicker, a little more
care is needed in smoothing the decals
down to obtain bubble-free adhesion.
Be sure the surface of the panel is very
clean and free of any grease: make cer-
tain of this by cleaning it with cleaning
fluid before applying the decals. When
the decal is slipped off the paper, smooth
it down softly with your fingers, working
from the middle out, to push out the air
bubbles. Now absorb the water with a
blotter or a paper tissue, and then
smooth down again with a soft cloth or
a paper tissue. Fig. 2 is a reproduction
of an escutcheon made with the Waldon
decals on an aluminum sheet painted as
described previously.

Both the Waldon and Techni-Label
decals are applicable to wood surfaces
also. If they are applied to a wood sur-
face which is already finished, the pro-
cedute is the same as detailed above for
metal panels. Start, however, by remov-
ing any wax or grease on the wood with
cleaning fluid. Greater care is necessary
when dealing with the lacquer film. Lac-
quer thinner is a potent solvent (that’s
why it is used for this purpose); it will
quickly remove a varnish or lacquer
finish on wood. The brush should be
scarcely moistened and applied with
delicate care. Properly done, the lacquer
film will be amalgamated into the top
layer of varnish on the wood surface. If
the wood panel is unfinished, I suggest
this procedure: 1) stain the panel and
apply the first coat of varnish. When
this is thoroughly dry, 2) apply the
decals and reduce the lacquer film. 3)
Spray or brush the entire panel with
clear lacquer, plastic spray, or varnish.
This will produce the final finish.

Plexiglas Panels, Escutcheons

Some recent commercial hi-fi equipment
has been produced with Plexiglas escut-
cheons. After some experimenting and
co-operation from the makers of Plexiglas
and Techni-Labels, I have developed a
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method of applying decals to this ma-
terial and achieving some elegant
effects quite easily. Fig. 3 shows one of
these experimental escutcheons over a
walnut panel.

Plexiglas is readily available in most
cities either from dealers in plastic ma-
terials (see the Yellow Book under Plas-
tics or Plexiglas) or from some hobby
shops. It comes in various thicknesses,
of which the most appropriate for panel
escutcheons are 14 and V4-inch. The

Fig. 2. Waldon disk-decals are sightly, easy

former costs about $1.50 per square
foot; the latter, about $2.50.

The material is easy to work with. It
can be cut with a power jig saw, or with
a hand hack saw or coping saw. When
using power tools, especially a jig saw,
do not attempt to force the cutting too
fast. Bevelled edges, which catch the
light like cut glass, produce an especially
handsome effect for escutcheons. If you
have a disc sander, especially if it has a
table which can be set at various angles,
the bevelling is easily achieved. If you
have no power tools but are clever with
a file, you can file the edges to a bevel
Do not smooth the rough finish pro-
duced by sandpaper or file; the roughness
is what gives the effect. Plexiglas is
easily drilled also. Small holes are no
problem at all; holes larger than 14 in.
require some care to avoid chipping as
the drill breaks through the final surface.
1t is well to experiment on a small piece
before undertaking to drill an entire
panel.

Decals can be applied to the outside
surface of the Plexiglas as on wood or
metal panels. However, a much better
effect is produced if they are applied to
the reverse side. First, it is easier to deal
with the lacquer film. Second, the ap-
pearance is far more handsome: when
viewed at an angle it resembles that of
cut or engraved glass. Applying decals
to the rear, however, requires some prac-
tice and an entirely different technique.

The first problem is that conventional
decals have no adhesive on the frone
surface, which is the one that must be
applied in this instance. There are 2
ways of providing adhesion. If the
escutcheon is not too large and there
aren’t too many decals to be applied, so
that the entire job can be completed in
about 10 minutes, the following pro-
cedure is recommended:

1) Clean the rear surface of the Plexi-
glas thoroughly with water and deter-
gent; wipe dry with a chamois if you
have one. 2) Have all the desired decals
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cut out and at hand for immediate place-
ment. 3) Spray the rear side of the
Plexiglas with clear lacquer or acrylic
liquid plastic. 4) Let this film dry just
enough to become tacky. 5) Apply the
decals dry, paper and all, watching the
placement carefully through the front of
the Plexiglas. Try to place the decal
precisely to begin with. Although it can
be moved slightly on the tacky lacquer,
there is danger of damage to the letter-
ing, and it is best to avoid smearing it

to apply and satisfy most panel needs.

around. 6) Once it is located, press the
decal firmly with the fingers to obtain
uniform and wrinkle-free adhesion. 7)
If you like, you can place a flat piece of
metal sheeting or a pane of glass over
the paper on the decals and weight it

~ down with books or whatever. In any

case, 8) let the decals set overnight.
This is absolutely essential with this
method. 9) The next day, dip the entire
escutcheon in clean water for about 10
seconds. After taking out of the water,
use a brush on the back of the paper to
make sure that every part of the paper is
thoroughly soaked. 10) Slide the paper
backing off the decals. You will very
likely find that when this is done there
is a gummy, milky film over the decals.
11) The film is water-soluble; remove it
either by brushing with a well wetted
brush or by immersing the Plexiglas in
water and brushing. 12) The lacquer
may be particularly scammy looking,
very likely worse than it usually is on
wood or metal panels. It can be smoothed
and worked out with lacquer thinner and
brush. In this case the brush can be more
moist when dealing with those portions
of the film between the markings on dial
scales. But be careful not to go over the
lettering or scale markings with too wet
a brush, for they may shrivel up and
possibly come right off. 13) Apply a
thin coat of clear lacquer or liquid plas-
tic from a spray bomb over the whole
sheet, decals and all.

The second method permits more lei-
surely work and is less risky, since slight
errors can be corrected without affecting
the whole panel. It is, however, just a
little more tricky to use. Be sure the
Plexiglas is clean. Then 1) dip a small
brush in lacquer thinner or clear nail
polish remover. Work out most of the
liquid against the side of the bottle.
Quickly but lghtly brush the lettering
or lines on the decal with the brush. It
is simpler to do this in the case of strips
of letters than with a larger dial mark-
ing, but a little dexterity and practice

Fig. 3. Decals on Plexiglas over wood.

soon develops the knack. 2) Immediate-
ly apply the decal to the Plexiglas. Again,
it is desirable to place it correctly on the
first try. Watch the lettering as the decal
is pressed in place. If it starts flowing
together, spreading or blurring, you have
applied too much thinner. In that case
remove the decal, clean the surface of
the Plexiglas with a cloth dipped in lac-
quer thinner, and try again with another
decal. From this point on the procedure
is the same as with the other method.
Weight labels down, let set overnight, re-
move papet, clean off the milky film, dry
carefully. The lacquer film will probably
be especially ugly and may have a frosted
look because of trapped air bubbles.
Careful application of thinner with brush
will flow it smooth and once the escut-
cheon is in place, slight imperfections
will be much less evident than is the case
on wood or metal.

A great variety of effects is possible
with these Plexiglas escutcheons. They
are, in my opinion, very handsome when
placed directly over wood paneling, or
the dark surface of a painted metal panel.
However, the back of the Plexiglas can
be sprayed (over the decals) with
metallic gold, silver, aluminum, or a
colored enamel. (Black gives an especial-
ly handsome effect). Do the spraying
carefully to make the initial ilm as good
as possible.

Interesting effects can be obtained by
using fabrics or colored papers, grill
cloth, metal foils, or the like between
the escutcheon and the panel. Wallpaper,
especially Japanese grass paper, parch-
ments, fine colored book papers (end
papers or fancy cover stocks), artificial
leathers, dress and upholstery fabrics,

g

imitation marble papers, and so on can
be used to fit any decor or decorative
ideas.

Be careful when handling Plexiglas
not to scratch it. Protect it after it is in
place by washing with detergent and
water, then waxing with a fine grade of
automobile wax or glass wax.

If you are a good draftsman and let-
terer you can, of course, achieve indi-
vidual effects by hand-drawing the dial
calibrations and lettering on some intet-
esting paper, then covering it with a
Plexiglas escutcheon.
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Out of the SPEAKER
Into the ROOM

Experts agree that the loudspeaker-listening
room vrelationship is important; beyond that,
Here is a stimulating (and

opinions differ.

convincing) presentation of ome point of view.

HE least understood and most poor-

ly handled problem in high fidelity
today is the acoustical relationship be-
tween the loudspeaker system and the
listening room. Over the past few years
the general lack of awareness of this re-
lationship has become increasingly evi-
dent to the author in his high fidelity
consulting and installation work.

When one considers the minimum
distortion requirements for other ele-
ments of a high fidelity system, it is
surprising to find that the listening room
is frequently permitted to add distortion
and introduce radical peaks and nulls in
an otherwise smooth audio response
curve. For a given passage of music, one
spot in such a room will produce a total-
ly different balance between bass and
treble than another spot in the same
room. You may prove this fact to your
own satisfaction by using the below-100-
cycle bands on any of the numerous test
records now available. An audio oscilla-
tor is even better for the purpose, since
it can be set to any desired frequency
while the experiments are carried out.
You will probably find that there are
places in a listening room where a 50-
cycle tone, for instance, is practically in-
audible and other places in the same
room where it is strong enough to be
uncomfortable.

As an example of an amateur solution
to the problem of conflicting room
acoustics, one enthusiast actually hung
blankets in his listening room. That
particular room had an old-fashioned
metal ceiling which caused considerable
acoustical difficulty. By the addition of
the blankets he achieved the musical
clarity he knew to be inherent in the sys-
tem he had purchased. His critical ear
was far more developed than he had
realized, and thus he was not satisfied to
say simply that his high fidelity system
didn’t sound quite as well as the demon-
stration system he had heard before buy-
ing. He did something about it. He was,
however, the exception.

Most high fidelity enthusiasts are satis-
fied to quote amplifier and preamplifier
distortion figures and show the manu-
facturers’ published frequency curves of
their pick-up cartridges and loudspeaker
systems. They can thereby prove that
their high fidelity systems are “flat from
20 to nearly 20,000 cycles”. ‘This
“proof” is seldom borne out by the
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judgment of the ears of a musically
trained listener. He may hear an annoy-
ing peak in the mid-range somewhere
around A above middle C on the piano.
Or he might notice lack of definition in
the strings of the recorded orchestra.
Also, he may notice that the bass is
patchy, with some of the low notes com-
ing through vety strongly and others
missing altogether. The source of these
difficulties can often be found in an in-
correct relationship between the loud-
speaker and the associated listening
room.

Speaker Orientation

Perhaps you have noticed that most
table-model television sets are played
louder than their AM radio predecessors.
In spite of the fact that television uses
FM for its audio channel, the clarity and
intelligibility of the TV set is often not
as good as the old table-model radio. One
reason for this peculiar situation can be
found in its construction. The AM table-
model radio has a loudspeaker which is
directed at the listener, but the table-
model TV set has its loudspeaker di-
rected out the top, bottom, or, more
usually, one side of the cabinet. The TV
listener actually relies more upon re-
flected sound from a wall or ceiling than
upon direct radiation from the speaker
itself. There is a conflict between the
direct radiated sound waves and the re-
flected ones. This conflict is caused by
the time difference between the two
which produces out-of-phase sound and
sometimes even noticeable echoes. In
order for the designer of a table-model
TV set to feature picture size and com-
pactness, he has to compromise on the
loudspeaker placement. There is room,
therefore, for a good deal of improve-
ment in the audio systems of television
sets.

Similarly, the designers of present day
table-model phonographs, to satisfy the
so-called 3D trend in audio, have had to
increase the number of loudspeaker
sound sources without cautioning the
purchaser about the acoustical difficulties
he may encounter. For example, if a
table-model phonograph (or tape re-
corder) having three loudspeakers, one
in the front and two side-mounted, is
used in a long and narrow room and is
aimed down the long dimension, the two
side-mounted speakers will face opposite

by William C. Bohn

and fairly close walls. The sound from
these two speakers will be reflected di-
rectly back by the wall surfaces. Such
reflections will almost certainly cause
“muddy” audio. The rotation of this
particular "phonograph as little as ten
degtees one way or the other can change
the reflections so that they do not cancel
or reinforce the direct radiated sound in
a distorted manner, but come clearly out
into the room. The immediate and very
apparent result is a marked decrease in
muddiness.

In larger, more elaborate high fidelity
music systems the acoustics of the listen-
ing room are even more important. And
it is here that an argument may occur
between the interior decorator and the
acoustical engineer. The interior deco-
rator arranges a room to achieve an
aesthetic form and color balance. He says,
“Here in this corner will be a bookcase,
there a table, here a sofa, and over there
the hi-fi system next to the club chair.”
The acoustical engineer replies, “The
loudspeaker should best be in the corner
away from the listener. It should aim
into draperies or soft furniture across a
room treated with carpeting and other
sound deadening material to cut down
echo effects.” “But,” says the interior
decorator, “that corner is already taken
by the bookcase.” The result of such a
discussion is often detrimental to the
audio quality of an excellent high fidelity
system. Large sums of money are often
spent on elaborate custom high fidelity
installations with fine equipment which,
because of improper location or room
treatment, cannot perform to best ad-
vantage for their owners. But by know-
ing what effects on sound various types
of room treatment have, you can usually
work out a compromise that will pro-
duce acceptable sound as well as good
appearance.

For the home music listener to enjoy
really good bass response, his listening
room should be reasonably large. It is no
accident that the lowest common pedal
note of an organ is produced by a pipe
32 feet long. To reproduce that note in
balanced relationship with the rest of the
sound spectrum, the home listening room
should have an air path of at least half
that length from the loudspeaker system,
and preferably the full length.

Between the loudspeaker system and
the listener there should be a minimum
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of furniture. If a piece of furniture must
be in the path of the direct radiated
sound from the loudspeaker, it should
best be a soft, absorbent one such as an
easy chair or sofa. Hard, reflective furni-
ture such as a piano or desk should
logically be away from the loudspeaker.
Placing a speaker system in a corner
of a room will materially increase the
effective path length because the room’s
diagonal is used, and air loading is
better, thereby improving the overall
bass response. Care should be taken
with the installation of a loudspeaker
system in a room which is not essentially
a rectangle but has alcoves or hallways
running from it. An alcove or hallway
should not be used for the purpose of
“placing the speaker out of the way”, as
the home decorator might suggest. The
reflective acoustics of such an area will
conflict badly with the direct radiated
sound as it reaches the listener in the
main part of the room. And care should
also be taken to avoid locating the
speaker system too near the ceiling with
its usually hard surface and sound reflec-
tive characteristics. In an installation
where the speaker is giving below-stand-
ard performance, it is worthwhile trying
different locations while the system is
reproducing a good musical source.

Room Treatment

The high frequency end of the audible
sound spectrum reflects noticeably from
hard surfaces and is quite easily absorbed
by deadening materials. It is the low
frequency range which is often distorted
by both the loudspeaker system and
room acoustics. Reflections in the high
frequencies are easily noticed by the ear,
but lower frequency reflections can pro-
duce some very annoying effects, the
most obvious of which is cancellation
and reinforcement of certain low tones at
different places in the room. With ex-
perience it often is possible to judge a
room’s acoustical properties simply by
talking in it. But for more accuracy and
with less experience it is better to use
some of the simpler, proven tools of the
acoustical engineer. A sharp hand-clap
will give a good indication of reflections
in a given room. The frequencies in a
strong hand clap ate many, usually in
the range above 400 cycles. If two oppo-
site walls of a room are parallel and re-
flective, an actual ringing tone will
occur. When a loudspeaker is placed
within the path of that ringing, and it is
made to produce the same note, an obvi-
ous resonance is produced. If one were
compelled for aesthetic reasons to use that
space for a speaker system, it would be
wise to put sound-absorbent acoustical
tile or heavy draperies on one or both
surfaces to cut down the reflection and
ringing. The result would not be as
good as relocating the speaker, but it
certainly would be considerably better
than with no absorbent material.
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Some rooms have hard, polished floors
without carpeting. A high fidelity in-
stallation was made by the author in one
such room; the client did not want to
change the appearance of the floor,
which was a polished and attractive par-
quet. Still, he wanted the best possible
sound. The bright drapery and uphol-
stery in the room were acoustically in-
adequate. As a solution, to produce al-
most the same effect as carpeting on the
floor, acoustical tile was used on the ceil-
ing. Another example of an acoustical
problem to be solved is a room with con-
siderable window area. Glass is an effec-
tive reflector of sound, and a rcom with
many windows sach as a solarium will
be a poor high fidelity listening room
unless it is treated acoustically. Hanging
drapery is the most attractive method to
improve musical sound in a room of that
sort. It may be necessary also to use
acoustical tile on the ceiling or heavy
carpeting on the floor before such a
room is really satisfactory for critical
listening.

By using two separate loudspeaker sys-
tems located in different corners of a
room it is often possible to smooth out
the erratic frequency/intensity level
curve of a sound as it actually occurs in
a particular room. But the speaker sys-
tems must be of equally high quality to
be satisfactory — not one separate little
auxiliary speaker working against a top
quality loudspeaker system. They should,
in short, be a “matched pair”. The re-
sult of a matched pair idea is invariably
impressive sound, but it is very expen-
sive. Incidentally, the phasing of such a
matched pair should be taken into ac-
count, but the two need not necessarily
be in phase. Trial and error methods
should be used for best quality sound.

Perhaps at this point we should state
a definition: the purpose of high fidelity
listening in the home is to approach,
through the use of high fidelity record-
ings made in the best concert halls of the
world, duplication of the experience of a
member of the audience in each of these
halls. The listening room should, there-
fore, have as little acoustical character of
its own as possible, in order not to de-
tract from the acoustics of the source. A
fairly “sound proofed” room will satisfy
this requirement. Acoustical absorption
prevents superimposing the acoustics
of the source upon those of the listening
room. Such superimposition of acoustics
can be the cause of poorly defined sound.
To achieve the previously stated purpose
of high fidelity listening you should, in
fact, hear only the enhancement of the
music as produced by the acoustics of the
original concert hall.

Loudspeaker Differences

We should now consider the essential
differences between the sounds produced
by the different loudspeakers. The easiest
group to handle acoustically consists of

loudspeakers which have a rather mellow
quality favoring the middle and bass
registers rather than the higher frequen-
cies. These systems need the least
amount of acoustical absorption in a
listening room. Direct radiators and
several coaxial types fall into the mellow
sound category. They are also inclined
to have less intermodulation distortion
than the so-called “brilliant” types which
include triaxial and some of the co-
axial loudspeakers. A brilliant-sounding
speaker system needs the most careful
handling acoustically to achieve good
musical balance. One rule in acoustics
is all too frequently ignored: the use of
the proper enclosure design is a basic
condition for good musical balance in a
loudspeaker system. Unfortunately, most
high fidelity loudspeakers are marketed
without enclosures. The purchaser is
given one more chance for error by
allowing him to try to choose the proper
enclosure. He is usually not qualified ex-
cept, perhaps, aesthetically, when he says
he likes the looks of a given enclosure
design. In spite of advertisers’ claims,
the “revolutionary new enclosures” X or
Y will #ot improve the sound of any
good loudspeaker.. Not every loudspeaker
will acoustically “fit” every enclosure.
But, what is far worse, many enclosures
are totally unsatisfactory acoustically for
certain loudspeakers. A good loud-
speaker should be mounted in the en-
closure specifically designed for it.

Better loudspeaker designs deserve
more careful acoustical handling, since
they are capable of approaching more
closely the goal of perfection in audio.
The popularity of the corner enclosure
has developed not only because the appar-
ent size of the source is increased by us-
ing the corner of a room, but also be-
cause the sound has less chance for direct
reflection back into the loudspeaker.
There are fewer non-linear peaks and
nulls if the loudspeaker is placed in a
corner. Standing waves caused by reflec-
tion within an enclosure, in addition to
those within the room, are greatly
lessened by the use of the triangular en-
closure design.

It is the opinion of this author that
much more emphasis will be put on the
proper acoustical handling of high fidel-
ity systems in the future. The pattern
may follow the example set by the record
industry which, in order to compete with
high quality musical engineering from
Europe, has been steadily improving the
acoustical balances in its commercial re-
cordings. More and more people are
becoming aware of the potentialities hid-
den in some of these recordings and are
striving to reproduce the musical nuances
in their homes. An understanding of the
relationship between room acoustics and
loudspeaker systems will help the high
fidelity enthusiast immeasurably in
achieving better-quality music in his
own listening room.

25



NE of the most rewarding audio

construction projects that can be
undertaken is that of building a power
amplifier. Yet, surprisingly, it is one of
the easiest— it doesn’'t involve the
vigorous physical exertion required in
woodworking, and is not so complex nor
demanding of so high a degree of
manual dexterity as, say, the assembly
and wiring of a preamplifier-control
unit. It may well be the ideal first enter-
prise of the aspiring sound craftsman,
giving him 2 justifiable glow of accom-
plishment as well as increasing his ex-
perience with the needle-nose pliers and
soldering iron. And not to be ignored
by anyone, neophyte or not, is the sav-
ing* often possible in building his own
audio gear—and the satisfaction in be-
ing able to say (modestly, of course),
“Why, yes, I made it!”

There are four methods by which you
can proceed to build your own power
amplifier. First, you can buy a complete
kit containing all parts, nuts and bolts,
a punched chassis, wire, and detailed
step-by-step assembly and wiring in-
structions with pictorial diagrams. These
are available from Heath Company and
Techmaster (in the latter, wire is omitted
but some parts are mounted on the
chassis). Variations of complete kits are

*A saving in money only, let us hasten to point
out. If you assign a reasonable value to the time
you’ll consume in such a project and add it to the
cost of parts, you'll probably come up with a
figure higher than that of a comparable commercial
product. From a strictly economic point of view,
then, you won’t save anything unless the time you
allocate to the job is hobby time anyway.
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also marketed by Knight (Allied Radio),
UTC, Triad, and Stancor, among others.
This method is heartily recommended
for beginners and for those who want to
accomplish the job with 2 minimum of
fuss and time expenditure. UTC markets
also a “kit” that is essentially 2 complete-
ly-assembled and wired amplifier; all you
do to finish it is make a dozen screw-
terminal connections. You dom’t even
need a soldering iron — but the money
saved, like the work required, is negli-
gible.

The second approach is to buy a pack-
age from one of the transformer manu-
facturers that includes the output
transformer and usually the power trans-
former and filter choke, with or without
a punched chassis. An instruction book,
or at least a schematic diagram with
recommended parts, is furnished; it is
up to you to obtain the resistors, con-
densers, wire, and hardware, and to wire
the amplifier without benefit (usually)
of a pictorial diagram.

A third method is to choose a circuit
from the thousands published in maga-
zines and books. Often you can find
one with special features that appeal to
you and which aren’t available in any
commercial amplifier or kit, or you may
simply have the urge to experiment with
various circuits. A parts list generally
accompanies such articles; if not, you can
find the parts identified on the schematic
diagram. If a parts layout diagram isn’t
supplied you can get a general idea of

Heathkit W-sM amplifier that
was assembled from kit parts.
Appearance and performance
can both be excellent, if due
care is taken in construction.

the author’s procedure from pictures that
ordinarily accompany the articles, at least
concerning the larger parts. But you

must procure all the parts as well as
scribe and cut the chassis yourself. This
method is recommended only for those

Completed kit amplifier with metal cage.

with a good deal of experience in con-
struction.

Finally, you can design your own am-
plifier and then proceed as in the third
method. Don’t try to do this unless you
have a thorough working knowledge of
design theory as well as the practical
experience to carry it through. Even
then, your chance of winding up with a
better amplifier than one of the standard
designs or a commercial unit is mighty
slim. All well-known circuits have been
designed by competent engineers and
subjected to long hours of de-bugging
before release. If you do come up with
something really good entirely on your
own hook, of course, you'll have a valid
reason to buy a larger hat.

Articles for the benefit of those who
elect the third or fourth method of con-
struction will be published in subsequent
issues of AUDIOCRAFT. Most, however,
will choose one of the first two alterna-
tives, and it is primarily to them that
the following remarks are addressed.

Basic Tools

Good tools appropriate for the job can
help you over the rough spots; inappro-
priate or inadequate ones only lead to
frustration. One of the most inconspicu-
ous but helpful items is a wire stripper
adaptable to various sizes of wire. They
are quite inexpensive, too; I paid 15
cents for one a few years ago that is still
giving good setvice. Don’t get one with
a single V-slot that is supposed to be
used for any wire diameter — you may
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score the wire itself badly enough that
it will break off when it is bent a few
times. If this happens after it is soldered
to a tie lug, it’s bad for the blood pres-
sure. A pen-knife is often used also to
remove insulation, and the same criti-
cism can be made as for the V-slot strip-

per: you're likely to cut the wire. The
simplest satisfactory wire-stripper has
three or more slots with sharp-edged
circular ends of various diameters.
Another tool of major importance is
the soldering tool. The older type of
iron, although bulky and heavy, has

much to be said in its favor. It is com--

paratively inexpensive and, if used with
reasonable care, perfectly satisfactory.
Pencil-tip, lightweight, straight irons are
adequate for use in the smallest solder-
ing operations, but it should be remem-
bered that they can carry only a limited
amount of heat and, consequently, are
not suited to larger jobs. Gun-type irons
with pistol grips and built-in spotlights
are- a little more expensive, but offer
more convenience and versatiliry.

You'll need also one small and one
medium-to-large screw driver, wire-cut-
ting and needle-nose pliers, and a set of
hex-nut drivers or a small adjustable
wrench. If you're going to cut your own
chassis you'll need a l4-inch hand or
power drill with a set of drills for it; 2
reamer; a counterpunch; a brace and
set of metal cutting bits including a fly-
cutter, or a set of chassis punches; and
usually a cold chisel.

Construction

Before beginning assembly of your kit,
sit down for an hour and read the in-
structions carefully. Become thoroughly
familiar with the procedure and plan of
assembly at the start; examine the parts
and get to know them. Then check them
against the parts list. If any are missing,
get them on hand before you start the
assembly. If not supplied with your kit,
be sute you have enough wire on hand.

Generally, solid (not stranded) wire of

about 20 gauge is easiest to work with.
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Either plastic or push-back insulation is
satisfactory; the former always looks
neater and, though you don’t have to use
a stripper with the push-back type, you'll
find that the insulation tends to push
itself forward again — particularly on
short pieces.

Amplifier  chassis
as it appears with
all the major paris
mounted. The
power supply and
output sections are
wired first so as to
anchor loose leads.

When mounting transformers, sockets,
controls, terminal strips and the like on
the chassis, use lock-washers under nuts.
Tighten firmly but not violently; you
can strip or break off those little screws
without half trying. If there are any
controls or switches, slip on the knobs
and rotate the body of the control so
that the indicator marks on the knob
are aligned with the proper panel marks,
before you tighten the control nuts
firmly. :

If you've never done any soldering
before, you would be well advised to
practice a bit before proceeding with the
wiring. Cut off and strip several pieces
of wire, then join them by forming

The amplifier as it
appears completely
wired. No special
skill is required to
build this except
an ability to fol-
low the directions.

reverse bends at the end of each wire,
inserting one hook within another, and
squeezing the - hooks together with
needle-nose pliers. Put just a little rosin-

" core solder (never use any other kind)

on the tip of the hot iron to moisten it;
place the tip on the joint to be soldered,
and touch the solder to the joint (not
the iron), letting it flow enough to fill

in gaps in the joint. Remove the iron
immediately after the solder has flowed.
Overheating is bad for components such
as resistors and capacitors. Since heat is
conducted to them when you solder their
leads, apply the soldering iron only long
enough to obtain a spreading-type solder
flow. Don’t move any leads making up
the joint until the solder has hardened
—vyou can tell when it gets hard because
the solder turns from a shiny silver color
to a slightly grainy aluminum hue.

When you're satisfied that the solder-
ing operation is simple enough after all,
then you can go to work on the ampli-
fier. If your kit is furnished with step-
by-step instructions, follow them exactly
and in order. One mistake is enough to
prevent satisfactory performance of the
finished unit, or any performance at all.
So don’t rush; make sure you understand
clearly every step before proceeding with
it, and check off each step as it is accom-
plished. Dont work too long at one
time, either — fatigue greatly increases
the chances of making an error.

If you don’t have such instructions,
and must work from a pictorial or sche-
matic diagram, then your only guide is
a few general rules. Here they are:

Wires carrying filament current, and
those to the rectifier tube from the power
transformer, should be twisted together
and laid as close to the chassis as pos-
sible. For this reason (as well as to get
them out of the way) they are ordinarily
done first.

In order to avoid hum troubles, make
all ground connection to a common wife
or ground bus; then connect this to the
chassis at one point only (usually near
the input jack). The inpur jack shell
can serve as a convenient connection
point.

Use standoff terminal strip lugs libet-

ally as tie points. They furnish mechani-
cal stability for small components, and
you’ll find them convenient later for
service work.

Make point-to-point wiring connec-
tions, generally, just after wiring the
filaments and power supply and before
installing components such as resistors

Continued on page 39
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Electro-Voice
655 Dynamic

SELECTION of some of the better

microphones listed in current cata-
logues from 10 manufacturers. This is not
a complete listing of all the available
types, but is a sampling of those models
that seem best suited for music recording,
on the basis of all published quality
ratings. All specifications were supplied
by the manufacturers. Prices shown are
catalogue prices, and may be subject to
additional discounts.

ADA-95-D Dynamic Shure 333 Ribbon

SR

-
i

e
HE

e

Electro-V oice
636 Dynamic

Micr OPhOﬂe ROundup compiled by J. Gordon Holt

GROUP I For use with recorders cost-
ing $500 and up.

ALTEC M-11: Condenser microphone
and power supply; omnidirectional; 20
to 15,000 cycles; GM —142 db; strap
for 30/50, 150/250,0r 500/600 ohms;
$230.00.

ALTEC M-20: Miniaturized condenser
microphone and power supply; omnidi-
rectional; 20 to 15,000 cycles; GM —142
db; strap for 30/50, 150/250, 500/600,

Telefunken U-47-M

Condenser
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Astatic “Dynabar”
DR-11 Dynamic

RCA 44-BX Ribbon:



Capps “Studio”
CM-2030 Condenser

RS

Ribbon

or 10,000 ohms; $198.00.

ALTEC 670-A: Ribbon; polydirection-
al; switch selects unidirectional, bidirec-
tional, or omnidirectional; 35 to 15,000
cycles; GM —152 db; switch selects
30/50 or 150/250 ohms; $135.00.
ALTEC 639-B: Ribbon-dynamic; poly-
directional; switch selects unidirectional,

bidirectional, omnidirectional, and three

intermediate patterns; 40 to 10,000
cycles; GM —150 db; 30/50 ohms;
$234.60.

Carprs DM-2050: Dynamic; omnidi-
rectional; SO to 15,000 cycles; GM
— 146 db; 50 ohms; $88.00.

Electro-Voice
654 Dynamic

sogra e e
S
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Shure 55-§ Dynamic
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RCA SK-s50 Ribbon

Carps CM-2011A, CM-2030A, CM-
2250A; Condenser microphones with
power supply; omnidirectional; 20 to
20,000 cycles; GM —158 db; CM-
2011A HiZ, CM-2030A 30/50 ohms,
CM-2250A 250 ohms; $225.00.
Capprs CM-2001: Condenser  micro-
phone with power supply; omnidirec-
tional; 30 to 18,000 cycles; GM —158
db; Hi-Z; $125.00.
ELECTRO-VOICE 655C: Dynamic; om-
nidirectional; 40 to 20,000 cycles; GM
—148 db; strap for 59, 150, or 250
chms; $200.00.

Continned on nexs page

Shure
300 Ribbon

Shure 925
Dynamic

Electro-V oice 650 Dynamic
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ELECTRO-VOICE 650: Dynamic; om-
nidirectiopal; 40 to 15,000 cycles; GM
—142 db; switch selects 50 or 250
ohms; $150.00.

ELECTRO-VOICE 665: Dynamic; uni-
directional; 50 to 14,000 cycles; GM
—148 db; switch selects 50 or 250
ohms; $130.00.

ELECTRO-VOICE 654: Dynamic; om-
nidirectional; 50 to 16,000 cycles; GM
—151 db; switch selects 50 or 250
ohms; $95.00.

RCA 44-BX: Ribbon; bidirectional; 50
to 15,000 cycles; GM —149 db; strap
for 30, 150 or 250 ohms; $241.88.
RCA 77-D: Ribbon; polydirectional;
switch selects wunidirectional, bidirec-
tional, or omnidirectional; 50 to 15,000
cycles; GM —151 db; strap for 30, 150
or 250 ohms; $337.50.

SHURE 333: Ribbon; unidirectional; 30
to 15,000 cycles; GM —152 db; switch
selects 50, 250 ohms or Hi-Z; $250.00.
SHURE 300: Ribbon; bidirectional; 40
to 15,000 cycles; GM —152 db; switch
selects 50, 250 ohms or Hi-Z; $135.00.
SHURE 525: Dynamic; omnidirectional;
40 to 15,000 cycles; GM —155 db;
switch selects 50/250 ohms or Hi-Z;
$200.00.

STEPHENS C-1 SysTEM:  Condenser
microphone and power supply; omni-
directional; 20 to 20,000 cycles; nomi-
nal GM —109 db (lower outputs as de-
sired); strap for 50, 250, ot 600 ohms;
$298.00.

STEPHENS C-2 SysTEM:  Condenser
microphone and power supply; omni-
directional; 20 to 15,000 cycles; nomin-
al GM —129 db (lower outputs as de-
sired); strap for 50, 250, or 600 ohms;
$182.00.

Turner 57 Dynamic
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TELEFUNKEN U-47-M:  Condenser
microphone and power supply; polydi-
rectional; switch selects unidirectional
ot omnidirectional; 30 to 17,000 cycles;
GM —123 db; strap for 50 or 200
ohms; $390.00.

TURNER 50-D: Dynamic; omnidirec-
tional;, 50 to 15,000 cycles; GM —151
db; strap for 50 or 200 ohms, or 150
ohms or Hi-Z; $117.50.

GROUP II For use with recorders
costing from $250 to $500.

ALTEC 633C: Dynamic; essentially om-
nidirectional; 35 to 15,000 cycles; GM
—153 db; strap for 30/50 or 150/250
ohms; $66.00.

AMPERITE R80oH, R8oL: Ribbon; bi-
ditectional; 40 to 14,000 cycles; GM
—146 db; R80H Hi-Z, R80L 200
ohms; $80.00.

Carps DM-1060: Dynamic; omnidi-
rectional; 50 to 12,000 cycles; GMm
—146 db; 50 ohms; $57.00.
ELECTRO-VOICE 635: Dynamic; om-
nidirectional; 60 to 13,000 cycles; GM
—151 db; switch selects 50 or 250
ohms; $75.00.

ELECTRO-VOICE 636: Dynamic; om-
nidirectional; 60 to 13,000 cycles; GM
—151 db; strap for 150 ohms or Hi-Z;
$70.00.

ELECIRO-VOICE 664: Dynamic; uni-
directional; 60 to 13,000 cycles; GM
—149 db; strap for 150 ohms or Hi-Z;
$79.50.

RCA SK-50: Ribbon; polydirectional;
switch selects unidirectional, bidirec-
tional, omnidirectional, and one inter-
mediate pattern; 50 to 15,000 cycles;
GM —150 db; strap for 30, 150, or 250
ohms; $175.00.

SHURE 315: Ribbon; bidirectional; 50
to 12,000 cycles; GM —153 db; switch
selects 50, 250 ohms or Hi-Z; $79.50.
TURNER 51-D: Dynamic, essentially
omnidirectional; 60 to 13,000 cycles;
GM —153 db; strap for 50 or 200
ohms, or 150 ohms or Hi-Z; $85.00.

GROUP Il For use with recorders
costing up to $250.00.

ALTEC GGoA, G60B: Dynamic; essen-
tially omnidirectional; 40 to 10,000
cycles; GM ~—151 db; G60A 30/50
ohms; G60B strap for 30/50, 150/250
ohms or Hi-Z; 660A $45.00. 660B
$50.00.

AMPERITE RBHG, RBLG: Ribbon;
bidirectional; 50 to 11,000 cycles; GM
—152 db; RBHG Hi-Z; RBLG 200
ohms; $42.00. ’
ASTATIC DR-10: Crystal;  unidirec-
tional; 50 to 10,000 cycles; GM —154
db; Hi-Z; $37.25.

ASTATIC DR-11: Dynamic; unidirec-
tional; 40 to 10,000 cycles; GM —152
db; switch selects 50, 250, 500 ohms or
Hi-Z; $68.00.

ELECTRO-VOICE 630: Dynamic; om-
nidirectional; 60 to 11,000 cycles; GM
—149 db; supplied in 50, 250 ohms or
Hi-Z; $47.00.

SHURE 55-S: Dynamic; unidirectional;
50 to 15,000 cycles; GM —156 db;
switch selects 50-250 ohms or Hi-Z;
$76.50.

TURNER ADA-95D: Dynamic; om-
nidirectional; 70 to 10,000 cycles; GM
—154 db; supplied in 50, 200, 500
ohms or Hi-Z; $35.00.

TURNER 57, 57-A: Dynamic; omnidi-
rectional; 50 to 13,000 cycles; GM
—151 db; strap 57 for 150 ohms or
Hi-Z, 57-A for 50 or 250 ohms; $57.00.

Turner s0-D-TV Dynamic



M in your Car

l)y John E Lauer

ITH only a few modifications, a
standard FM tuper can be
adapted for mobile use and will give
high fidelity performance. In a city hav-
ing an FM station reception can be neat-
ly perfect. Fringe area reception, say 20
to 30 miles from a weak station or 50
miles from a strong station in flat coun-
try, is possible also but presents a more
involved problem — mainly with regard
to an antenna. Commercial mobile FM
tuners and converters are now available
too, but some may not have the sensi-
tivity that is necessary for good results
in fringe areas.

The mobile receiver I have had in
operation for the past three years has
given satisfactory reception on Detroit
stations in Ann Arbor, 40 miles away,
and excellent reception from WUOM
(44,000 watts at that time) up to 50
miles away, with still satisfactory recep-
tion at 80 or 90 miles. In my present
location at Boulder, the terrain presents
difficulties: the Denver transmitters are
at Golden, only 25 miles away, but with
a low range of mountains in between.
KEML, the low power good-music sta-
tion, can be adequately received over
only half of Boulder. The inadequacy of
the signal causes fading with changes in
antenna position, the result of reflections
from ground objects. Since the wave
length is 10 ft., this appears as a 2 to 5-

Fig. 1. Tuner enclosed in perforated-metal case matching Ford dash. Note téﬂing eyé.
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cycle wobble in amplitude; if the signal
is weak enough it disappears in the
nulls, which causes the tuner to give its
off-station hiss. One gets accustomed to
stopping at lights and parking at points
of maximum signal rather than nulls,
when listening in a fringe area.

The installation described is con-
structed from Collins Audio 'Products
equipment: an FMF-3 RF tuning unit
and an IF-6 IF strip. Since the tuner
was composed of subassemblies, the case
could be made of “dairy tin” to match
the Ford dash; this is shown in Fig. 1.
Ford hardware was used also. Filtered
power is supplied by a dynamotor under
the hood. The antenna is an Alford
loop, but a standard broadcast whip an-
tenna is entirely adequate for strong-
signal areas. The tuner feeds the regular
car radio audio stage, which has been
modified to extend the high frequency
response to 12,000 cycles. A rear
speaker, with the trunk as a bass-reflex
enclosure, extends the low end to well
below 100 cycles.

Tuner Requirements

The proper selection of a tuner will do
much to eliminate any difficulties in the
assembly and operation of a mobile FM
installation. Any tuner that meets these
requirements will serve: tubes should
have 6-volt filaments, so that they may

be run off the battery directly (except
for a noise filter). For a car with a 12-
volt system, it may be simplest to use
dropping resistors to obtain a 6-volt
supply, since the filaments are carefully
decoupled and changing them to series-
parallel operation would be quite awk-

Fig. 2. View with bottom cover removed.

ward. A tuner with shock mounts is
convenient and more likely to be
trouble-free. Sensitivity should be high,
particularly if fringe area reception is
desired. This is especially true since
fine-music FM stations tend to use low
modulation, which makes any noise
more troublesome. It is quite pointless
to give a microvolt sensitivity figure for
this requirement; sensitivity figures from
various manufacturers are seldom com-
parable. The tuner should have auto-
matic frequency control (AFC), since
only when critically tuned will interfer-
ence and static be eliminated. Ignition
noise from other cars can often be heard
when listening to a weak signal.

Since the supply voltages change with
motor speed, the tuner may tend to drift
unless it has AFC. The early Collins
FMF-3 (which I use) does not have
AFC, although later ones do, I believe.
After experiencing some drift, associated
with ‘low motor speed, I added voltage
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regulator tubes (an OA2 and OB2 to
give 265 volts) to hold the B4 volt-
age constant. Any tube manual gives
design specifications for such regulators.
This eliminates most all the drift from
that cause, and it seemed easier than try-
ing 0o add AFC. A tuning eye is un-
necessaty, in general, since tuning to
eliminate ignition noise or static can be
accomplished by ear.

Again for fringe area reception, a
squelch circuit might be useful in elimi-
nating the intermittent hiss associated

with a fading signal, bur the squelch
would have to be fast-acting. Several

commercial tuners have slow-acting
squelch circuits, so designed since their
only functijon is to eliminate noise while
changing stations.

Modification of Audio System

It will usually be convenient to mount
the tuner under the center of the dash
somewhere (one might also consider
putting it in the glove compartment);
then cables can be run conveniently to
the G-volt power (through the ignition
switch), to the B4 supply, and to the
antenna. See Fig. 2. A phono socket to
the audio stage, and a shielded cable
with a phono plug from the volume
control, can be installed in the AM car
radio, coming out any of the numerous
vent holes. Then, if the FM tuner is re-
moved, the cable can be jumped to the
socket, allowing the AM radio to operate
in the normal manner. This is conveni-
ent for trouble shooting each radio. A
similar socket, and cord and plug, are
mounted on the FM tuner so that when
installed, the AM audio feeds through
the two cables to the FM tuner for
switching.

Fig. 4. Trunk-reflex speaker with tweeter.

In my installation, a 4-pole double
throw rotary switch is wused. This
switches the audio, the 6-volt panel light
supply from the dash dimmer, and the
6-volt supply to the filaments and dyna-
motor. A somewhat better arrangement

32

would use another switch section to
ground out the AM audio, since it will
be picked up slightly if it is left float-
ing. Another solution is to remove the
B-} from the RF and IF sections of the
AM radio, and to use this to power the
FM tuner if its requirements are small
enough. This would eliminate the need
for a dynamotor or separate vibrator
supply. .

In the audio output of the car radio,
usually just before the output trans-
former, will be found an RC filter to

Fig. 3. A rear-
deck bass-reflex
mobile speaker
installation.

attenuate the high frequencies. The
capacitor should be reduced to about
one-half its present value, to extend the
response. It probably should not be de-
creased to the point where the full
audible range is reproduced, because dis-
tortion and static present in the AM
would then be objectionable when that
part is used. If the car radio bhas a tone
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Fig. 5. Fader for front and rear speakers.

control with several positions, this may
be used to change the response for AM
and FM. The so-called “high-fidelity”
or “music” position of such a control
usually furnishes bass boost, causing
booming lows at the resonance of the
dash speaker, around 100 cycles. It
should not be used.

The bass should be increased, how-
ever, by the addition of a rear sceaker.
This also greatly improves distribution
of the sound, and results in improved
comprehensibility of speech. The trunk
can be used as a bass-reflex enclosure for
the added speaker. Fig. 3 shows rear
speaker and reflex port cutouts, covered
by identical grilles. Another rear-deck
bass-reflex installation is shown in Fig.
4; here a separate tweeter is used
with its sound splashed against the
rear window. Proper phasing of the
front and rear speakers is determined
when connecting them by reversing the
connections to one and listening for the
best low-frequency reproduction. If con-
venient, the two speakers should be bal-
anced with a potentiometer, rather than
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Fig. 6. Filament and plate supply filters.

just a switch. The usual circuit is given
in Fig. 5.

Power Supply

The 6-volt filament and B-- supplies
must be well filtered to keep all noise
out of the tuner chassis. The 6-volt
filtering can be done with bypass capaci-
tors made for automotive use. If z choke
is found necessary also it may be wound
from wire heavy enough to carry the
current, and need only consist of a dozen
turns taken around a pencil, since it
must filter only RF noise. This is then
used in a w-section filter with two
capacitors, as in Fig. 6. The B~ filter
after a dynamotor is standard, consisting
of two 8-mfd electrolytics and a filter
choke. The circuit shown in the lower
part of Fig. 6 should have a small bypass
capacitor, .005 mfd, across the input to
take care of RF noise.

The B-} supply could alternately be
of the vibrator type, but this presents
more stringent filtering problems and is
usually more expensive. Or the AM
power supply, if husky enough, could -be
removed from the RF, [F, and detector
stages and used for the FM tuner. As
long as suitable dynamotors, Fig. 7, are
available on the surplus market they
solve the problem easily. The dynamotor
(or other supply) must be switched at
the tuner, as already mentioned.

Noise problems will arise also from

Continued on page 42

e
Fig. 7. Dynamotor for B-voltage supply.
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Y ebensvaum for the craftsman

by R. D. Darrell

Nothing is more annoying, probably, than having to clear off your
working-space several times during the course of a construction
job. What can you do about it? Follow the advice given below!

O amateur audio-craftsman ever
takes to heart the axiom that “the
laborer is worthy of his hire”. For the
quintessence of doing-it-yourself, in this
or any other field, is that what may seem
like work to others really is play — and
its best reward is enjoyment of the ac-
tivity itself.

Unfortunately, however, the hobby-
ist's fully justified relaxation of common
sense in this respect too often is unwar-
rantably extended to cover the locale and
conditions — as well as the incentive —
of his work/play. And while it may be
typical of the amateur in general that he
tends to do things the hard way, there
never is any real need for him to handi-
cap himself hopelessly right at the start
by failing to give proper thought to the
setting and fttings of his combination
workshop-playground.

Now, of course, few of us ever are
gifted with space and equipment to
match our ambitions: generally we're
lucky if we can discover a clear corner
in an attic, cellar, or garage; more often
we have to depend on a grudgingly
spared top shelf or bottom drawer for
materials storage, and on the even more

reluctant, temporary release of a bit of

floor or table-top space for actual work-
ing area. Yet, while some home repair
or construction miracles occasionally

have been achieved under just these

cramping limitations, such triumphs over
environmental inconvenience and house-
hold tolerance are both too rare and too
dearly bought. Against them must be
balanced the heavy weight of defeat and
discouragement in the innumerable in-
stances of other potential craftsmen who
found one such experience all they (ot
their families) could take, or who have
been thwarted from completing (or per-
haps even beginning) their first serious
project.

The vital obstacle to genuine accom-
plishment under such unfavorable con-
ditions is the disheartening waste of
time and enetgy — since for every hour
of purposeful activity, another must be
expended simply in getting ready to
work, and still another in packing and
cleaning up afterwards. Nor is this
handicap merely a physical one: the
severest barrier is psychological. No
matter what the external demands may
be, we always can spate a half-hour or an
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hour or two from most evenings of
week-ends —if we know in advance that
it can be wholly devoted to a specific
project dear to our heart. But when we
realize with dismay that the bulk of this
“recreational” time must be wasted on
unproductive labors, it takes unlimited
enthusiasm to carry us through.

Make It Easy for Yourself!

The first rule, then, in undertaking any
kind of home-craft activity is: Make
everything as simple, accessible, and
comfortable as possible. And its obvious
corollary must be: Reserve some reason-
ably permanent working-space, where
any specific project can be left without
packing or cleaning up, at least as long
as it’s in the course of completion.

This doesn’'t mean that you have to

have a special audio workbench, al--

though of course that’s the ideal. But if
you have to make do with, say, a wood-
working bench or even a .utility table«
top, it does mean that you should firmly
stake out and protect your claim to that
space for as long as your particular testy
repair, or assembly job is “in process”
Thus, all equipment and tools can be left

undisturbed overnight or through the
week (if necessary, discreetly concealed
by a drop-cloth), so that whenever you
have time free— no matter how short
—to work on it, every minute can be
spent directly and unhurriedly on the
job itself — and the nuisances of setting-
up and cleaning-up have to be faced
only once at the very beginning and end.

The first rule also implies that you
make careful preparations before you
undertake any project to ensure that you
can work later with maximum ease. You
make sute, for example, that your bench
or table is illuminated by a good, strong,
shaded light (zo? of the electronic-noise- -
producing fluorescent type) . . . that you
have a comfortable, sufficiently high
chair or stool to sit on . . . and that there
is space available not only for the chassis
on which you're working, but also—
within easy reach or eye-shot— for

whatever tools, test gear, schematics, tube
handbooks, etc., are likely to be con-
stantly used.

Until you have progressed from
simple home-system checks and repairs,
or assembling and testing “kits,” to

Continued on page 38




HOW THEY DID IT

Details of unusually interesting audio systems.

LONG-TIME record collector, Rich-
ard H. Cobb, Jr. turned to tape
immediately when it became avail-
able and now has what is probably the
world’s largest private collection of tape
recordings. Some of the approximately
1,700 reels, neatly boxed and catalogued,
that make up this treasure are shown in
the picture at the top of the opposite page.
This is part of one listening-room wall
in Mr. Cobb’s Sarasota, Florida, home.
Since he began his tape library nine
yeats ago there have been many changes
in the equipment setup; for instance, he
has had at various times nearly a dozen
tape recorders. He records primarily
from disc records and radio, and has had
manufactured to his specifications a rack
to hold the current recording and play-
back equipment. This (shown at the
left) is installed in a closet off the main
listening room. For operating ease and
‘maintenance availability the rack mount-

4 S
e
- usvac o CREEOED
§§ = ©AD
T B

G
g »s«&%@wm%@
o .. i y

ing system is unsurpassed. Then, too, it
is readily adaptable to new equipment;
there . isn’t any problem of recutting
panels when old built-in units are re-
placed. Finally, the rack system is far
less expensive than custom-built cabi-
nets. Though some may object to its
appearance, this is hardly pertinent when
the rack is in a closet. The only thing
visible — and audible — in the listening
room is the Altec 820-A speaker system,
shown on the opposite page.

Components on the rack, from top to
bottom, are as follows:

1) Z4-hour clock with sweep-second
hand and date indicator.

2) Ampex 400-A tape transport
assembly, with modifications that will be
described subsequently.

3) Ampex 400-A amplifier assembly,
modified. The switch at the upper right
on this panel, over the tape speed bias
equalizer, controls an automatic tape




tension relief mechanism that prevents
overtight rewinding, so as to minimize
print-through and tape stretch, and per-
mit storage of tape, rewound and ready
for playing. Switches in the center of
this panel provide for independent oper-
ation of the tape transpost and amplifier
sect