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FOR HIGH-FIDELITY
AUDIO OUTPIJT

NEW RCA-7868 NOVAR POWER PENTODE OFFERS OUTSTANDING DESIGN ADVANTAGES

With this new tube RCA brings all the advantages of novar
design to high-fidelity circuitry.

RCA-7868 is a high-perveance 9-pin novar power pentode
for output stages of hi-fi audio amplifiers, phonographs and
radio receivers. You'll get up to 44 watts of power output
from a pair of them in Class AB, push-pull service in audio
amplifiers.

RCA-7868 is the first hi-fi tube type in RCA’s new novar
line of large, all-glass 9-pin receiving tubes. Its cost to you
is less than that of any equivalent tube regardless of base
configuration.

RCA-7868 has all the advantages of novar design, the only
all-glass, integral-base receiving tube design to offer:

Larger internal lead diameter—for strong cage support and high
thermal conductivity for very effective heat dissipation.

Wider spacing between pins (0.172”)—to minimize the possibility
of voltage breakdown; hence greater reliability.

Pin length of 0.335”—for firm retention of tube i socket.

Pin circle diameter of 0.687”—large enough to permit use of both
T9 and T12 envelopes.

RCA Dark Heater—found exclusively in RCA receiving tubes. ..
additional assurance of reliability.

RCA 7868 has two base-pin connections each for grids #1 and 2;
special radiator on siderods of grid #2 assures cooler operation.

Take full advantage of this major contribution to audio
technology. See your RCA Field Representative for full de-
tails...or write: Commercial Engineering, Section
RCA Electron Tube Division, Harrison, N. ]

(]
m The Most Trusted Name in Electronies

¥

EAST: 744 Broad Street, Newark 2, New Jersey, HUmboldt 5-3900

RCA ELECTRON TUBE DIVISION FIELD CFFICES

Chicago 54, lllincis, WHitehall 4-2900

MIDWEST: Svuite 1154, Merchandise Mart Plaza,

WEST: 6801 E. Washington Blvd,, Los Angeles 22, California, RAymond 3-8361
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MULTIPLEX
REGEIVER

L% % enae B &

e S8000
64 vatts ‘209"

only for those
who. want the ultimate . . .

At last, Stereo Multiplex is here . ..
and, once again, Sherwood is first . ..
ready immediately with a brilliant
combination of Sherwood’s *high rated”
FM tuner design plus all circuitry
necessary to receive the new
FCC-approved FM multiplex stereo . . .
two 32-watt amplifiers, two phono/tape
pre-amplitiers and all controls
necessary for playing records, tape or
TV. The S-8000 Receiver needs only
the addition of speakers to complete a
basic system for FM stereo listening
enjoyment. Overall size, just 16 x 4 x 14
inches deep.

Sherwood's dramatic Correlaire
Furniture Modules are the perfect
setting for your Sherwood hi fi
components. Choose from sixteen
interchangeable modules, styled with a
contemporary flair in hand-rubbed
Walnut and Pecan woods. Have truly
flexible room arrangements. A beautiful
four-color brochure is yours for the
asking. Sherwood Electronic
Laboratories, Inc., 4300 N. California
Ave., Chicago 18, Illinois.

For Compiete Technical Details Write Dept. BA




Record stereo...
play stereo...

with the new
Concord model 101

Why settle for a tape player when you can
own a Concord 401 stereo tape recorder for
no more cost. With the 401 you can record
a library of 25 one hour stereo tapes for
less than $50.00 compared with the cost
of over $300.00 for the equivalent in pre-
recorded music.

The Concord 401 stereo tape recorder
offers superb sound quality in an advanced
design precision instrument. The 401 con-
tains both stereo record and playback pre-
amplifiers. Records stereo anywhere, plays
through any high fidelity system.

Features: 4-track stereo and monaural
recording, sound on sound recording, two
VU meters, individual channel controls,
electrimatic remote control. Mounts verti-
cally or horizontally—ideal for custom in-
stallations. Frequency response, 30—
16,000 cycles = 2 DB at 7Y IPS. Flutter
and wow, less than .18%.

Price including custom carrying case
$249.50.

Write Today: Send for Concord’s booklet
“401—AlIl the Facts” regarding the quality
and versatility of the 401 Stereo Tape
Recorder.

ELECTRONICS CORPORATION
Dept. A-8, 809 N. Cahuenga Bivd., L. A. 38, Cal.

2

1]

o -
:7’_/ ==

JOSEPH GIOVANELLI®

Dear Reader—

I really must congratulate you. You
have been wvery good about enclosing
stamped, self-addresed envelopes with
your letters. This helps me to get answers
back to you in the shortest possible time.
You see, I answer all letters, even when
your question is used in “Adudioclinic.”
If I did not follow this procedure, some
of you would wait a long time for your
answers because of the delay between the
receipt of a letter and the publication
date of the material in that letter.

I note, too, an increasing interest in my
other column, “Audio Techniques.” I have
quite a number of suggestions and they
will make interesting reading, I believe.
Newcomers to auDio probably don’t know
about this feature which appears inter-
mittently. The purpose of “Audio Tech-
niques” is to allow readers who have
found short-cuts in building electronic
equipment, have developed unusual test
procedures, or ideas which can make ex-
perimentation with electronics a little
easier, can share their ideas with other
readers. Send any such information to me
at the address shown; many others will
profit from your knowledge. J. G.

Ignition Noise Reduction

Q. I use an AM-FM tuner. I live on a
busy street and I get a lot of ignition
noise when listening to FM. The station
I listen to is about 90 miles away. I use
a TV antenna, a yagi with a rotor, which
I direct towards the station. Is there any
modification I can make in the tuner to
stop ignition noise? If I use 72-ohm coax-
ial lead-in, how can I make an impedance
match to the 300-ohm balanced input on
my tuner? William T. Cramer, Stockton,
California.

A. There is no internal modification
which can help the tuner to reduce the
noise output when the signals are too
weak to saturate the limiters.

However, there are external changes
which may help. You can add an FM
booster to increase the strength of the
desired ~signal, giving it a better chance
to 8aturate the limiters. You could try
using 300-ohm shielded twin lead. This
cable has properties somewhat like those
of the 72-ohm coaxial line you mehtioned

* 3420 Newkirk Ave., Brooklyn 3, N.Y.

with the added advantage that the cable
is still balanced.

If you prefer the 72-ohm line, you must
use a matehing transformer at the an-
tenna and another one at the receiver in
order that the required 300-ohm im:
pedance will be met at both places. (Such
transformers are available from your loeal
parts jobber.)

Moving the antenna as far from the
street as possible will sometimes reduce
ignition noise in the tuner.

It may even be necessary to use an an-
tenna cut exactly to the frequemncy you
most wish to hear in order to obtain max-
imum gain at this dial setting.

R. F. Interference in Home Music Systems

Q. I have constructed an integrated
stereo amplifier-preamplifier. I am experi-
encing some trouble, however, in that,
with the amplifier operating, I get an
interfering station in the background. Am
I correct in assuming that I have a
ground loop or a tuned circuit somewhere
in the hookup? The intereference exists
with no input to, or after, the preampli-
fier stage. By switching to only one pre-
amplifier and feeding through both
amplifiers, I still get it. My question 1is
how shall I trace this down and eliminate
the trouble? William H. Ross, Dearborn,
Michigan.

A. This question is really one which
deserves an entire article. All I can do
here is to point out some of the places
which are likely to cause interference and
you will have to do your best to trace the
particular cause associated with your
equipment.

Oxidation is a major cause of interfer-
ence. Such oxidation can occur in switeh
contacts, tube socket contacts, and poor
soldering  connections. These  latter
troubles are especially common in ground
leads. Oxidation can -also oceur at the
contacts of the input connections. Use con:
tact cleaner on switches and tube sockets,
and check all solder conmnections.

Some interference can come directly
into the heater string and be coupled into
unbypassed cathodes. This string, in turn
gets its signal from the power line via
the power transformer. Bypass the heaters
to ground with 0.01-uf capacitors. (Any
capacitors associated with interference
elimination should be of either mica or
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: Here very simply is why
Garrard's "% Type A
Automatic Turntable
has become America’s
number one record player SR

In Onl N Ine months record-changar (to uss when you desire). Each is a precision
y device comparable t prefessional equipment of the kind
which, up te now, yzu would have had to buy separately.
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Garrard's Type A Automatic Turntable gives you a true dy_nam- Thus, 1o adjust the stylus tracking force, you simply  Then, the scale built into the arm.&nables you to
ically-balanced tone arm, with the extremely important, heavy =~ move the counterweight until the arm is in perfect  set the lightest tracking force prescribed for any
adjustable counterweight. balance, at zero pressure. cartridge, even those labelled "professional.”

- 4 .'_; b d ‘ : = —
Once balanced and set, the Type A tone arm will track perfectly each  Perfect performance also -requires mini-  Another important feature is Type A's non-magnetic

side of the stereo groove, even if the record player.is intentionally tilted  mum swing friction...guaranteed by the turntable...heavycast, full-sized, and balanced.
or the record warped. pair of needle piyots Kolding the arm Weight: 6 Ibs.

L

Turntable is an exclusive sandwich design, (a) drive turn-  Driving heart of the Type A is Garrard's Laboratory Series  Garrard's exclusive pusher platform record chang-
table inside; (b) heavy, polished, cast metal turntable motor with top and bottom shielded by specially designed ing. mechanism is foolproof...gives the Type A
outside and (c) a resilient foam barrier between. plates, eliminating any pessibility of magnetic hum the tremendous convenience of automatic play.

arrand

world’s finest

An extravagant concept, yes...but the price of the Garrard Type A Automatic Turntable is exceedingly
modest...only $§79.50. For literature, write Dept. GK11, Garrard Sales Corp., Port Washington, New York.



“MATCHED TWIN”
CERAMIC MIKES...

for superior stereo recording!

Now you can capture live stereo sound at its natural best...with
Sonotone’s new, improved ‘‘Matched Twin'’ ceramic microphones.
These superlative new matched mikes...Model “CM-T10A"...
were designed to give you the greatest possible clarity in your
stereo recording.

Here's how. Each mike in a “‘Matched Twin" set has a rugged,
rubber-encased ceramic transducer that's immune to tempera-
ture and humidity extremes; plus a lifetime damping grid. Every
“CM-T10A" pair is acoustically matched at the factory to a toler-
ance of +2 decibels. Jacked into any stereo recorder, they feed
flat 50 to 11,000 cycles signal at professional quality output
level of —56 decibels. Sonotone's ‘““Matched Twins' are easy
to handle, too.

For stereo sound at its natural best, buy ‘‘Matched Twin'' mikes
by Sonotone. Unequalled for performance...and for true stereo
enjoyment. (For even greater sensitivity, buy Sonotone’s matched
twins—CM-T11A—with frequency range of 80-9,000 cycles and
an increased sensitivity of —53 decibels.) Both models retail at
$35.50 per matched pair. Matching Table Stand: $4.00 each.

Sonotone

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. P26-81.
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

LEADING MAKERS OF

=N
Uiy &

BATTERIES * CARTRIDGES * SPEAKERS * TAPE HEADS * MIKES + ELECTRONIC TUBES

ceramic construction because suech units
are not induetive at radio frequencies.) If
both sides of the heater string are above
ground, each side must be bypassed to
the chassis. Chokes of about 10 turns can
be wound on high-value 2-watt resistors,
and these chokes can be placed in series
with the offending leads.

Some manufacturers omit the use of
line bypass capacitors in their equipmnent
in order to eliminate shock to the user if
he should inadvertently eome into contact
with the chassis of this equipment and a
ground, or with another chassis. Use the
bypass capacitors even though the possi-
bility of shoek is then likely. Such shocks
are not dangerous and may be avoided if
connections are made or broken with the
a.c. line cord removed from the socket.

In addition to bypassing, interference
filters are often of help. Be sure that the
filter you use is a good one. I have seen
some which are nothing more than
straight-through connections between in-
put and output, with some plaster-of-Paris
as weight. (This latter attribute is the
only useful thing about sueh flters, for
they are then useful paperweights.) There
are two types of interference filters. One
is the brute-force type and one is the
tunable type. This latter is to be pre-
ferred 1f its tuning range includes the
frequency of the interfering station.

Connect the equipment to a good
ground—radiator or water pipe. This may
help, but it may also increase the interfer-
ence. This is the case when there is oxida-
tion present at joints of the piping.

One method of determining the source
of the interference is to short out succes-
sive grids starting from the input of the
preamplifier stage and working right up
to the output. During this process you may
find one which, when shorted, eliminates
some of the trouble, but also leaves some
residual unwanted signal. This will indi-
cate that the interference is coming in
to at least two grids. If there is any di-
rect coupling between stages, short this
cireuitry by means of a large capacitor,
but remember that this ecapacitor must be
miea or ceramic. (This is necessary in
order to prevent B-plus from being
shorted out, possibly damaging the ampli-
fier.)

After the offending stage(s) has been
discovered, try a bit of shielding if none
is employed in this circuitry. Shorten up
on the leads from the coupling ecapacitor
as much as possible. If the foregoing is
unsuceessful, you will have to get some-
what fancier.

What is the impedance of the offending
stage (input impedance)? Let us say that
it is a quarter meg. Choose a grid bypass
capacitor whose reactance at 50,000 or
100,000 cps is also equal to a quarter
megohm. If its use still does not help you,
or at any rate not enough help, put an in-
ductance in series with the offending lead
which is equal to a quarter megohm at
50,000 or 100,000 cps. If this too does not
work, then resort to series tuned circuits
across the grid load and/or parallel tuned
circuits in series with the grid eireuit.
(The tuning of these circuits will depend
upon the frequeney of the interfering

(Continued on page 102)
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for multiplex...

AKG D 88 Duplex Dynamic Cardioid Microphone, for stereo announce and
control-room use, puts the voice square in the middie of the two channels.
Two matched dynamic systems in a single housing deliver equal inputs to
both circuits (X-Y) with very smooth response, making D 88 the only single
answer for economical, quality multiplex announcing. D 88/200 (for 200-Ohm
inputs) only $46.50!

AUDIO e AUGUST, 1961

for quality remotes...

AKG C 60 Miniature Condenser Microphone, with light-weight DC Power Pack
and capsules for omni and cardioid modes.

If you've always wanted condenser quality in the field, but have been
discouraged by its cost and the inconvenience of AC power supply — those
days are over!

C 60 breaks the price barrier, cuts loose from AC cables, and in performance
equals mikes costing far more. Capsules for omni (CK 28) and cardioid
(CK 28) are instantly interchangeable — response is smooth from 20 to
30,000 cycles — special head circuitry gives freedom from blasting, even
with close-mike overloads at high levels.

B 60 DC transistorized Power Pack weighs a pound, serves many hours on
a single recharge. Alternately, N 60 EA AC Power Supply is for indoor use.

Price? C 60 with either capsule, plus B 60 or N 60 EA Power Supply, with
necessary cables — only $259.50.

For added versatility: effective windscreen W 60 — long-arm fishpole FP3

resilient suspension hanger H 60 — and shoulder strap for Power Pack
in remote pickups. For indoor use: rack-mounting AC Power Supply N 60 R4
for close-mike techniques, economically powers four C 60's from a single
panel with outputs High Unbalanced, plus Balanced 600, 200, and 50 Ohms.

A-B test a € 60 in omni or cardioid mode against any other mike at any
price at your AKG Dealer — and you'll want several! For further information,
write USA import and service agents: Electronic Applications, Inc., Stamford,
Connecticut/(203) DA 5-1574.



The turntable that adjusts for perfect pitch/

Thorens compensates for variations in house ® 4 speeds adjust while
current and recording systems; gives the truest record plays
1ep'roductxon. with all your records, old or new. e Illuminated strobe and
Adjustment is so fine that records can be used to circular level built in
accompany live vocal and instrumental performances.

Swiss precision engineering ensures longer record ¢ Easy installation of 12"
life, performance to match the finest components and 16" arms

you will ever own. See your Thorens dealer soon ® Only $99.95 net. Other
for expert attention and high fidelity service. models from $47.50

Guaranteed for one full year. Sold only through carefully selected franchised dealers.

A Division of
ELPA Marketing Industries, Inc. il
. New Hyde Park, New York =

FAMOUS SV/ISS HI-FI COMPONENTS » MUSIC BOXES » SPRING-POWERED SHAVERS » LIGHTERS
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LETTERS

Unhappy Recordist

SIR:

Here is your card for the tape survey.
Yet you do not have any spaec to ask why
I do not buy more recorded tapes, assum-
ing I have two $500 “tape rccorders.”

The reason is that it is too mueh nmi
sance to turn the tape over at the end of a
short reel. Years ago I had a recorder that
reversed automatically with a piece of tin
foil on the tape.

There is no reason why in this advanced
age of tape machines we cannot have what
was had ten years ago. Let’s have a tape
player that plays the tape one way, then
reverses and plays it the other way with
another head, and when this is done, let
it shut itself off.

Manufacturers keep trying to sell tape
recorders, never realizing that we may
have one already and there is nothing to
record anyway.

Kerrnn La Bar
179 N. Martel Ave,
Los Angeles 36, California

(There is at least one machine on the
market which will play both directions
automatically. Probably the reason there
are not more of them 1is that enough
people do not think it important. We agree
with you, however. As to having nothing
to rccovd, though, we cannot agree. Ep

Center Fill and Phasing
SIR:

I have been reading and enjoying Aubpio
regularly, but mutely, for the past twelve
years. I can no longer hold my silence.

E. A. Snape I1I composed an interesting
and informative article about loudspeaker
phasing, but he omitted two points that I
feel belong in any such piece.

First, stereo *localization,” or ‘“center
fill,” or “the curtain of sound,” or what
ever we choose to call it, is not the only
thing affected by misphasing. Regardless
of the number of microphones used in re
cording, and the resulting upper-range dis
tortions resulting from multimultimiking,
low frequencies are generally in phase on
stereo dises. If they weren’t, the vertical
modulations for deep, heavy bass tones
would be too much for many pickups to
cope with, and might even dig through the
dise's lacquer surface (on the original
master) into its metal base. So, while the
upper ranges may not appear to be sig-
niticantly affected by misphasing, cancel-
lation of low-bass response is noticeable
when playback speakers are out of phase.

Secondly, listening for center fill-in (or
bass response) is, as Mr. Snape points out,

perfectly legitimate way of phasing
speakers, but there is a mueh simpler and
surer phasing check that can be used for
any speakers that are small enough to
move. Simply shove the speakers face to
face, as close together as possible, play a
nono recording through both channels

with their levels balanced), and discon
nect one wire from either speaker. If they
are in phase, disconnecting the wire will
cause a slight reduction in the volume of
sound coming from between the speakers.
If they are out of phase, though, the
speakers will be ecancelling each other’s
output quite effectively, so disconnecting
one will cause a pronounced increase in
their eombined sound output. If volume in
creases when one speaker is disconnected,
reverse the connections to it; otherwise
just restore the disconnected lead.

J. Gorpon HoLt

Golf View & Rose Valley Rds.

Wallingford, Pa.

AUDIO e AUGUST, 1961

. >



