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recorded performances on superb high-fidelity records at far less than the usual cost

MITROPOULOS BERNSTEIN STERN WALTER SERKIN FRANCESCATTI VAN BEINUM ORMANDY BUDAPEST STRING QUARTET SZELL

ANY FIVE

of these superb | Classical High-Fidelity o8
COLUMBIA ana EPIC RECORDS. $3—

if you join the Columbia (@ Record Club now — and agree to purchase 5 selections during the coming 12 months

BEETHOVEN: MOZART RACHMANINOFF; ROSSINE: WiLLIAM TELL AND FINLANDIA NEW WOR

( i SARDER OF SEVILLE OVERTURES LD
EMPEROR CONCERTO REQUIEM | Thiough the generous |l etene st Fomnn gouizenny puwcunen o e || STERLES Swor o SYMPHONY
CASADESUS, Piano won yone usswons | cooperation of the world- FRANCK: Symphonic Yariat ons || ™4 Gument overture GRIEG pyp orut st he.1 ¢
MITROPOULOS WESTMINSTER CHOIR % SCHUBERT: MARCHE MILITAIRE ALFVEN SWIDISH RHAPSODY w :

famous artists shown

above, and many others—

the Columbia @ Record :

ety | Guo imon sz | o et | T 0 Oy

C under expert guidance, LEVANT PLAYS cmnwr‘

vivaldi: || IEAR AL | a distinguished library RHapscoy |

“THE SEASONS ; of the world’s finest
N o high-fidelity American
1 Musici

and European recordings
~P 14y

NEW VR]K PHILHARMONIC TCHAIKOVSKY: MARCHE SLAY

STRAUSS: RADETIKY MARCH

Tchaikovsky
 PATHETIQUE
SYMPHONY

.%n
A
3

TR CONCERTO NE
ﬁﬂ;mmu? IN pARS ’ § !

Mitropoulos,
New York
Philharmonic

— at substantial savings!
[ ]

And as a dramatic
demonstration of the

s 5 . B :
DAVID OISTRAKH [ A 1ot Schweitzer |  many benefits you will e \ERI RUDOLF SERKIN POR]’S OF CALL
ISAAC STERN violins L UNFINISHED  SYMPHONY BEETHOVEN "
s  BACH B g| Vo > member, MENDELSSOHN: ; " RAVEL BOLERD, LA VALSE, PAVANE
i you will receive — at MIDSUMMER NIGHT S DRZAM LCLTCLELCR Y STRAVINSKY CHABRIER: ESPAWA-IBERT: ESCALES
Toccata, Adagio once — ANY 5 of . . ‘f “PATHETIQUE” Sonata || ZLTETLUITTI 3 DEBUSSY: CLAIR DE LUNE

o "APPASSIONATA" Sonata | (LTI AH

and Fugue in C Minor

Fugue m & Minor these superb Columbia

e

UNALDI Concert fo T Vaoins | g e and Epic records — for v o LEONARD BERNSTEN .
BACH: Violin Concertes 1 and 2 H H H ;. s £ RMI
Phiadelphia Orchestra - Ormandy || ™6 Mo Ll;s;;:ief;zl Z:'I?ns'nce PHILADELPHIA DRCH.. ORMA DY ,"“ ! ﬂ“u“ -
TCHAIKOVSKY: sere L4 N 3
nnnnm:nnnum- BARBE| Read below how the DEBUSSY- l.a Mer HAYDN BRAHMS:
VAUGHAN WILLIAMS: greensieeves RAVEL LaValse " " SYMPHONY NO.4
g Club operates . . . then Natier & St Surprise ol e
select the five records ‘W W g
you want and mail the B . DU OlE t s
X o .
coupon — without money |- S . hm'
— at once! 5 AL PABIO CASALS
Orchestra—Ormandy ST. LOUIS SYMPHONY/GOLSCHWANN | BEECHAM, Royal Philkarmenic
RATES:
HOW THE CLUB OPERATES _ COLUMBIA @ RECORD CLUB, Dept. 204-1 CIRCLE 5 NUMBERS BELOW:
g £t month theclub's staft of misical exgcrls || Torre Houte, Indian 1. Levant Plays Grshwin
selects a classi recording wi istin- )
guished addition to your record library. In addition, l:}fgse%s:glghglfltﬂg E%orf%)giicsh“ih:;ft%u&xb&ﬁea1;?1\1’8 2. Beethoven: Emperor Concerto
a} Ieastlseven oth?r excelllatli)onally‘lfigle rtecordings, llntoth $3.98 plus smallgméillng charge — and enroll me ir% 3. Beethoven: Quartets 9 and 1
classical and popular, will be available to you as alter- y A 4. Mozart: Requiem
nate selections. All 'are-fully described in the Club the Classical Division of the Club. s S";:mI" _Ff‘u;e o
Magazine, which you receive free each month My only obligation is to purchase five selections » Sivelivs: Finlandia, etc.
| from the more than 100 tolbeloﬂered dulrlng thl? 6. Beethoven: 3 piano sonatas
You may accept or reject the regular Classical Se- coming 12 months . .. at regular ist price, plus sma . inoff: )
* lection, take any of the other records offered, or mailing charge. For every two additional selections Z 3.‘"";:_“".'[';"“5 Rhapsody, etc
take NO record in any particular month I accept, I am to receive a 127 Columbia or Epic « Vivaldi: The Jeasons
Bonus record of my choice FREE. 9. Tchaikovsky: ‘*Pathetique™” Symphony
Your only membership obligation is to purchase five 0. K World"" Symph
* selections from the more than 100 high-fidelity Name :'l gv.;;a 6 Idr;ew vm!d _ ymphony
Columbia and Epic records to be offered in the coming (lglea.s.e.i"r.ix.\;,.) ............................... cresssersrsrrenee . Bach: Goldberg arietions
12 months. Thus, in your first year ?f membership, yot; 12. Schweitzer Plays Bach, Vol. 1
receive ten records for the price of six —a saving o ini: Willi
T han one-third on your record purchases [ res WU R e H0BG0000A00A00E0000G :i z::::;'svxlll'!;::nalzllo?:;r::er: ete.
After purchasing only five records, you receive a . 15. Mendelssohn: Midsummer Night's Dseam;
s Cit I0NE s
- Columbia or Epic Bonus record of your choice free O CANADAP """ 1 il ’] (15500000 UgOO00D Schubert: ““Unfinished’ Symphony
iti i : Prices slightly higher, N
or every two additional selections you buy 9 _uddress 11-13 Solo St., Toronto, 2B 16. Firebird; Romeo and Juliet
* You may discontinue membership at any time after S e i L gﬁ“fzp'i’éer";sgiéha"eafgffjgﬁ‘ghg?iz’;g 17. Vivaldi and Bach: Violin Concertos
purchasing five records to accept subscriptions, please fill in the following: 18. Haydn: ““Surprise’, "*Drum-Roll”" Sym,
e The records you want are mailed and billed to you , 19. Brahms: Symphony No. 4
at the regular list price, now only $3.98, plus a Dealer’s Name....ueneseoerarsrosoososeoseonasssenioseosasnsnnns 20. Ports of Call
small mailing charge 21. Debussy: La Mer; Ravel: La Valse, etc.
* You must be deli_ghted wi'th membership or you may Dealer's Address..........coueee 06000000000000000000600000000 112 22. Bach: Brandenburg Conc. 1, 2,3
cancel by returning the five records within 10 days © Columbia Records Sales Corp., 1958 23. Paganini and Saint-Saens Concertos
COLUMBIA RECORD CLUB ®*-Columbia,"" @), “‘Epic,” ®  Marcas Reg. 24. Strings of Philadelphia Orchestra M-31
Terre Haute, Indiana = =

OCTOBER 1958 I



Harman-Kardon stereo instruments are the most
flexible on the market today. Intelligent design assures
ease of operation. The new Duet stereo tuner and
Trio stereo amplifier — make stereo attractive,

effective, inexpensive — and sensible.

THETRIO, Model A-22., Stereo
Amplifier — actually  embodies
three excellent instruments in
one handsome, compact unit.
The Trio is: A complete sterco
preamplifier with two separate
12 watt power amplifiers (24
watt peaks each.) A complete
24 watt monaural amplifier (48
watt peak.) A 24 watt monaur-
al amplifier with complete ster-
eo preamplifier arranged to
convert an existing monaural
amplifier to stereo. Outstanding
features include: Separate
ganged treble and bass controls,
balance control, mode switch,
speaker selector switch for local
and remote speaker syvstems,
contour control, tape output
for recording application and
rumble filter.

THE TRIO, Model A-224 $99.95
the Cage (AC-24) optional 7.00

THE DUET, Model T-224,
Stereo Tuner: Monaural! Bin-
aurall Whatever the applica-
tion, this new tuner is designed
to give maximum performance.
A superb monaural tuner—the
T-224 incorporates separate ant
and Far channels for receiving
stereo broadcasts through this
one unit. Rear jack makes it
adaptable for multiplex recep-
tion.

While the pueT is an ideal axt/
F3 monaural tuner—it’s specifi-
cally designed for the growth in
stereo broadcasting. As stereo
broadcasting grows — the value
of the pvET multiplies for vou.
Costs just a few dollars more
than conventional monaural
tuners! (The DUET incorporates
a simple indexing scale to per-
mit easy identification of five
pairs of “stereo” stations).

THE DUET, Model T-224
$114.95

Prices slightly higher on the West Coast.

For additional information on Harman-
Kardon sterco and monaural units, sim-
ply send a postcard with the word stereo
on it to Harman-Kardon, Dept. AC-10,
Westbury, N. Y.

kardon

s
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The Crounded Ear

(N
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Enter: the Blend Control

So far, the circuitry of stereo control
units and adapters has been fairly con-
ventional. But as [ write this, the
Dynakit Stereo Adapter Kit is being
shipped to dealers throughout the coun-
try, and it contains a distinct novelty —
a blend control.

The blend control is extremely simple;
the whole idea is diagrammed in Fig. 1.
But it provides a versatility in use
which is surprising and, so far as I can
verify, brand new in the stereo field.

It will be noted that the blender is
simply a pot of 1.2 megs (the value is
not critical, so long as it is high) con-
nected across the two inputs of a stereo
system. When the knob is at the ex-
treme left, the total resistance is across
the two inputs, and they are effectively
isolated from each other. On the other
hand, when the knob is at the extreme
right, the pot is shorted out, and the
two inputs are fed together into both
outputs. The two 10-K resistors pro-
vide the slight isolation needed to

5

OuUTPUT

Fig. 1. Dyna’s stereo blend control.

avoid disturbing the inputs. Obviously,
in intermediate positions of the knob,
the two inputs are combined in varying
degree and fed in common to both out-
puts.

Clearly, when the maximum resist-
ance is in the circuit, and the two chan-
nels have maximum isolation, we would
enjoy complete stereo reproduction with
a stereo source. On the other hand, with
the pot completely shorted out, we would

4

by Joseph Marshall

have completely monophonic reproduc-
tion with spaced speakers, or, by turning
oft one of the output channels, with a
single speaker. The two extremes, there-
fore, provide the equivalent of a stereo-
monophonic switch — but with some
significant  differences.  With  some
switched arrangements, in the mono-
phonic position one or the other but
not both inputs are fed into both out-
puts. Here, however, both inputs are
blended to any degree and fed to both
outputs. This is almost necessary if, for
some reason (and there are some good
ones) it is desirable to play stereo discs
or tapes monophonically, because neither
channel alone carries all the information
needed. Further, when playing mono-
phonic discs with a stereo cartridge
both inputs should be paralleled to
eliminate vertical response.

Suppose also that monophonic tapes
or discs are fed irto only one of the
input channels. The klend control will
route the signal through one channel
of a stereo system or both channels, and
provide a means of dividing the signal
in various proportions between the two
channels for monophonic reproduction
with either a single speaker or with
spaced speakers.

Even more interesting, however, is
the application in stereo reproduction.
We have mentioned that, with the total
resistance in, we obtain the normal type
of stereo reproduction. When we de-
crease the resistance we begin to cross-
feed a portion of each channel. And
while the dominant output of each chan-
nel is its own proper portion of the
stereo source, both speakers radiate a
common component in addition. Now,
this is the easiest way to fill in the hole
in the middle which is occasionally
noticed with stereo. And it is precisely
what is being done in the recording
process by most manufacturers of both
stereo tapes and discs today. In the re-
cording process though, the blending
can be arranged only arbitrarily.

The blend control makes it possible
for the user to fill in the hole to what-
ever extent the individual recording, or

What's new

in sound

reproduction?

the individual setup, or the individual
taste dictates. It is particularly useful,
for example, when the two speakers are
too far apart for some recordings, or
when they have dissimilar radiation
characteristics.

The blend control, therefore, makes
a stereophonic system completely com-
patible for both monophonic and stereo
inputs, and offers every possible variety
of reproduction from single-speaker, sin-
gle-channel monophonic to isolated two-
channel sterco. At the same time it
provides a means of adjusting the stereo
effect to conditions of the environment,
equipment, oOr taste.

[ had the opportunity while in Phil-
adelphia to sce and hear a prototype
in operation. It strikes me as a sig-
nificant contribution to better stereo.

The Drynakit Adapter also has a re-
versing switch, a normal type of balance
control, ganged volume controls, and a
switch to monitor either stereo or mono-
phonic tape while recording. It is de-
signed to work with two Dynakit pre-
amps but will also work with any pre-
amp that has a tape monitor switch:
other preamps could be modified with-
out too much trouble.

120 Watts with 0.1% IM

I also saw at the Dynaco lab something
I must admit I never really expected to
see — an amplifier that delivers 120 w
with less than 0.19% IM distortion.
Actually, both of the distortion meters
used for these measurements had resid-
ual readings on the order of .0759%,
and the amplifier, although it had a low
noise level, undoubtedly produced some
noise. The 0.19 reading included both
the above components. Consequently, the
actual IM distortion was very probably
less than .05%.

The harmonic distortion was also well
below 0.19% (including noise) from
60 to 10,000 cps, and the 20-cps dis-
tortion was under 19 at 120 w. The
amplifier delivered 100 w at 20,000 cps
with less than 29. Distortion was un-
readable below about 60 w. What's
more, the amplifier can be built for less
than one dollar a watt, and there is no
reason to suppose that these results could

Continued on page 44
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete stereo
control system in *'low silhouette’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate

lo-level input in each channel for mag. phono, tape head,
the mike. Separate hi-level inputs for AM & FM tuners &

FM Multiplex, One each auxiliary A & B input in each
channel. Independent level, bass & trebie controls in
each channel may be operated together with buijlt-in

s I EREO clutch. Switched-in loudness compensator. Function

Selector permits hearing each stereo channel individu-
AN D eX e r S ally, and reversing them; also use of unit for stereo or
monophonic play. Full-wave rectifier tube power supply.
MONAU RAL 5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35,

HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
Sa HF81: Stereo Dual Amplifier-Preamplifier selects,
LA amplifies & controls any stereo source — tape, discs,
broadcasts—& feeds it thru self-contained dual 14W am-
plifiers to a pair of speakers. Monophonically: 28 watts

by for your speakers; complete stereo preamp. Ganged level
In - controls, separate focus (balance) control, independent
full-range bass & treble controls for each channel.
Identical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. “Service Selector”
switch permits one preamp-control section to drive the
e eS u S a re internal power amplifiers while other preamp-control
section is left free to drive your existing external ampli-

fier. Kit $69.95. Wired $109.95. Incl. cover.
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microphone, mag-phono cartridge & hi-level sources. IM
distortion 0.08% @ 2V out. Attractive *‘low silhouette”
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power

supply) Kit $33.95. Wired $49.95.

World-famous HF61: “Rivals the most expensive preamps’ — Marshall,

EICO advantages e B G o Ll -
guarantee your complete satisfaction: MONAURAL POWER, Af\owrlgLTlgé%si r!
Advanced engineering e Finest quality components Ao 030 Bitpot i ar Pawer Amplifier with I
“Beginner-Tested,” easy step-by-step instructjons Roport Kit $73.95. Wirca san 95 "ok, ApIOERAFT Kt )
LIFETIME service & calibration guarantee et e ol e Btwer proplifier with B
IN STOCK — Compare; then take home any EICO s a1 Saw it isr‘sffsr.ym?itr:grszaefgg?tcé?/e??-g'sff?o? z
equipment—right “off the shelf" —from 1900 neighbor-  REACECEENEINECHIT I TCRETUE <
hood EICO dealers. HF30: 30-Watt Power Amplifier. Kit $39.95. Wired "

$62.95. Cover E-3 $3.95.

NEW HF22: 22.Watt Power Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50.

NEW HF14: 14-Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover E-6 $4.50.

MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREO)

HF52: 50-Watt Integrated Amplifier with complete
“‘front end'’ facilities & Chicago Standard Output Trans-
former. *‘Excellent value''—Hirsch-Houck tabs. Kit $69.95.
Wired $109.95. Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
Wired $89.95. Both include cover
HF20: 20-Watt Integrated Amplifier. *““‘Well-engi-
neered’ — Stockhin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier, ‘'Packs a
wallop” —POP. ELECTRONICS. Kit $34.95. Wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREO)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middies & lower highs: front radi-
ation from 812" edge-damped cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
36”7, 1514, 113%"."Eminently musical; would suggest
unusual suitability for stereo.”"—Holt, HIGH FIDELITY,
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bockshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23” x 9”. Wiring
time 15 min. Price $39.95.

Inc.

Copyright 1958 by Electronic Instr. Co.,

: Stereo
Amptifier-Preamp
HF81
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b FM TUNER

e e Bookshelf HFT90: surpasses wired tuners up to 3X its cost. Pre-
Speaker System wired, pre-aligned, t'emperature-cqrqpen‘,a_ted “front end

Monaural Integrated Amplifiers: HFS1 — drift-free. Precision ''eye-tronic’’ tuning. Sensitivity

50, 30, 20, and 12-Watt
{use 2 for Stereo)

1.5 uv for 20 db quieting — 6X that of other kit tuners.
Response 20-20,000 cps =1 db. K-follower & multiplex
outputs. “One of the best buys you can get in high

Speaker System HFS2 fidelity kits.”” — AUDIOCRAFT KIT REPORT. Kit $39.95*.
36" H x 15Va” W x 11%2” D Wired $65.95*. Cover $3.95.

@ LESS COVER, F.E.T. INCL

Monaural Preamplifiers:

EICO, 33-00 Northern Bivd., L.1.C. 1, N. Y. AC-10

| SHOW ME HOW TO SAVE 50% on 60 |
| models of top-quality equpment as |
| checked below. [ Hi-Fi |
| [0 Test Instruments [J Ham Gear. l
Send FREE literature & name of neighbor-

i | 5 s e |
I NAME |
: ADDRESS |
l CITY STATE
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Recent PRESS COMMENT on the AR-2

audiocraft (Joseph Marshall)

"There are many systems, both large and
small, whose claimed or casually measured
curves will match that of the AR 2 .

octave [of bassT’ to the AR- 20:'\*‘;{ you
prefer, ... distortion takes an octava away
from speakers wrth seemmgiy sumllar

response curves.” i o

PEVIOW o fecorded

Ilttle AR-2's .. . they have
natural quahty--totai}y unlike .the

metallic timbre /thdt mars so many
top-ranking speakers. They afe pamcularly
the answer for anyonetwho demands -
a very clean-gtring tone 't 4

THE DIAPASON ot s. whietora

P L A Y B 0 Y tJohn M. Conly)

speaker systems]
AR-2, at just under

It is definitety-a barga

AR-2 acoustic suspension speaker systems are $89 to $102, depending on

cabinet finish. Literature is available for the asking.

ACOQUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass.

book reviews

by RICHARD D. KELLER

DC Circuit Analysis

Ed. by Alexander Schure: pub. by Jobn
F. Fider Publisher, Inc., New York: 70
pages: $1.35, faper-bound.

This latest booklet in Rider's Electronics
Technology Series provides the funda-
mental concepts of direct-current analy-
sis including treatment of electric cur-
rent, charge, resistance and conductance,
Ohm’s Law, wire gages, power and
power dissipation, Kirchoff's Laws, super-
position, and Thevinin's theorem. Mathe-
matical treatment has been kept simple,
yvet thoroughly adequate, and step-by-step
diagrams provide clear-cut concepts of
the methodology involved in problem
solutions. It is an excellent addition to
the series.

Electronic Designers’
Handbook

Robert W. Landee, Donovan C. Davis,
and Albert P. Albrecht; pub. by Mc-
Graw-Hill Book Co., Inc.. New York:
850 pages; 3106.50.

This engineering handbook is lucid, up-
to-date, and thorough in its coverage of
vacuum-tube applications, transmission
lines, and antennas, bur is quite sketchy
on transistors. Generally self-explana-
tory, it contains many practical design
examples, and will be found useful as a
text.

Much is included in the way of new
design data and design techniques on
such topics as statistical and probability
theory; graphical methods on inverse
Laplace Transforms; design data for the
optimum number of RC and LC ladder
types of filter sections; extensive coverage
and analysis of both voltage and power-
amplifier fundamentals, graphical presen-
tation of the amplitude and phase charac-
teristics of RC parallel-T and RC
bridged-T circuits and for constant-k
and m-derived filter sections having dis-
sipation; feedback theory fundamentals,
and the principle methods of stability
analysis and network analysis; and much
more (23 big sections altogther) cover-
ing the over-all clectronics field. The
new graphical material is particularly
noteworthy. In short, this appears to be
a good handbook for the advanced en-
gincer or student.
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IPS. Wow and flutter less than .3

many pleasant listening hours.

0/
/0

HEATHKIT
MODEL TR-1D

stereo
tape deck kit

s1439°°

Enjoy the wonder of Stereophonic sound in
your own home! Precision engineered for fine per-

formance, this tape deck provides monaural-record /play-
back and stereo playback. Tape mechanism is supplied complete. You build only the
preamplifier. Features include two printed circuit boards—low noise EF-86 tubes in
input stages—mic and hi-level inputs—push-pull bias-erase oscillator for lowest noise
level—two cathode follower outputs, one for each stereo channel—output switch for
instantaneous monitoring from tape while recording. VU meter and pause control for
editing. Tape speeds 3% and 74 IPS. Frequency response =2 db 40-12,000 CPS at 7}
Signal-to-noise 55 db at less than 1% total harmonic
distortion. NARTB pfayback equalization. Make your own high quality recordings for

DELUXE AM-FM
TUNER KIT

HEATHKIT
MODEL PT-1 $899%
Here is a deluxe combination
AM-FM tuner with all the ad-
vanced design features required
by the critical listener. Ideal for
sterec applications since AM
and FM circuits are separate and
individuaily tuned. The 16-tube
tuner uses three circuit boards
for easy assembly. Prewired and
prealigned FM front end. AFC
with on /off switch—flywheel
tuning and tuning meter.

s &
&

STEREO PRE-
AMPLIFIER KIT

HEATHKIT 95
MODEL SP-2 856

This unique two-channel con-
trol center provides all controls
necessary in stereo applications.
Building block design tets you
buy basic single channel now
and add second snap-in channe!
later for stereo without rewiring.
12 inputs each with level con-
trol—NARTB tape equalization
—6 dual concentric controls in-
cluding loudness controls—
built-in power supply.

55 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL w-1M $5495
First time ever offered—a 55-
watt basic hi-fi amplifier for $1
per watt. Features EL-34 push-
pull output tubes. Frequency re-
sponse 20 CPS to 20 KC with
less than 2% harmonic distor-
tion at full output throughout this
range. Input level control and
"on-off"" switch provided on
front panel. Unity or maximum
damping factors for all 4,8 or 16
ohm speakers.

12 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL UA-1 $2195
Ideal for stereo applications, this
12-watt power package repre-
sents an outstanding dollar
value. Uses 6BQ5/EL84 push-
pull output tubes. Less than 2%
total harmonic distortion
throughout the entire audio
range (20 to 20,000 CPS) at full
12-watt output. Designed for use
with preamplifier models WA-
P2 or SP-1. Taps for 4, 8 and 16
ohm speakers.

For complete information on above kits—Send for FREE FLYER.

E
HEATH COWIPANY °* a subsidiaryl}f Daystrom, Inc. * Benton Harbor 18, Mich.
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stereo equipment
cabinet kit

CENTER SECTION MODEL SE-1 $14995

95
SPEAKER WING MODEL SC-1L or R 5399 ea.

Beautifully designed, this stereo equipment cabinet ha-
ample room provided for an AM-FM tuner—tape dec

— preamplifier — amplifiers — record changer — rec
ord storage and speakers. Constructed of 3" solic
core Philippine mahogany or select birch plywood,
beautifully grained. Top has shaped edge and sliding
top panel. Sliding doors for front access. Mounting
panels are supplied cut to fit Heathkit units with extra
blank panels for mounting your own equipment, Easy-
to-assemble, all parts are precut and predrilled. In-
cludes all hardware, glue, legs, etc. and detailed in-
struction manual. Speaker wings and center unit can
be purchased separately if desired. Overall dimensions
with wings 82" W. x 37" H. x 20" D. Send for free details.

~J4



easy-to-build

high quality

LOOk ... how simply you can
assemble your very own high fidelity
system! Fun-filled hours of shared
pleasure, and an everlasting sense
of personal accomplishment are
just a few of the rewards. Heathkits
cost you only HALF as much as
ordinary equipment and the quality

is unexcelled. Let us show you
how easy it really is!

ais, over the wires already present.

1 ) Connect a 470 KQ resistor (yeliow-violet-
yellow) from socket B7 (S} (2) to B8 (NS).
Mount as close to the socket as possible.

TUNG-SOL

greeTaIc

— o s

= e G ¥ ]
& - . Step-by- Step
[ G
! ~ Assembly
| . Imnstructions . . .
| (\/ Install a.001 ufd disc condenser from socket

% B7 (NS) to ground lug BIl (NS). Cut the Read the step . . .

leads so that they are just long enough to N

[' §§ reachand dress the condenser close to chas- perform the OD?Fathn
= © ...and checkit off—

it's just that simple!
These plainly-worded,
easy-to-follow steps
cover every assembly
operation.

Easy-to-follow
Pictorial
Diagrams . . .
Detailed pictorial
diagrams in your Heathkit
construction manuat
show where each and
every wire and part is

to be placed.

Learn-by-doing
Experience

For All Ages . . .
Kit construction is not
only fun—but it is
educational tool You
learn about radio,
electronic parts and
circuits as you build
your own equipment.

Top Quality
Name-Brand
Components

Used in All Kits. ..

Electronic components
used in Heathkits come
from well-known manu-
tacturers with established
reputations. Your
assurance of long life

and trouble-free service.

HEATHKIT

bookshelf 12-watt
amplifier kit

NEW

MODEL EA-2

There are many reasons why this attractive amplifier is a tre-
mendous dollar value. You get many extras not expected at this
price level. Rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus *‘modern’’ styling, mak-
ing it suitable for use in the open, on a bookcase, or end table.
Look at the features offered by the model EA-2: full range fre-
quency response (20—20,000 CPS + 1 db) with less than 1%
distortion over this range at full 12 watt output—its own built-in
preamplifier with provision for three separate inputs, mag
phono, crystal phono, and tuner—RIAA equalization—separate
bass and treble tone controls—special hum control—and it's
easy-to-build. Complete instructions and pictorial diagrams
show where every part goes. Cabinet shell has smooth leather
texture in black with inlaid gold design. Front panel features
brushed gold trim and buff knobs with gold inserts. For a real
sound thrill the EA-2 will more than meet your expectations,
Shpg. Wt. 15 Ibs.

TIME PAYMENTS AVAILABLE
ON ALL HEATHKITS
WRITE FOR FULL DETAILS

AUDIOCRAFT MAGAZINE



chairside enclosure kit
This beautiful equipment enclosure will

E make your hi-fi system as attractive as any
factory-built professionally-finished unit. Smartly designed for maxi-
mum flexibility and compactness consistent with attractive appear-
ance, this enclosure is intended to house the AM and FM tuners
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the
majority of record changers, which will fit in the space provided.
Adequate space is also provided for any of the Heathkit amplifiers
designed to operate with the WA-P2. During construction the tilt-out
shelf and lift-top lid can be instalied on either right or left side as de-
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture-
grade plywood %~ and %~ thick. All parts are precut and predrilled
for easy assembly. Contemporary available in birch or mahogany,
traditional in mahogany only. Beautiful hardware supplied to match

each style. Dimensions are 18” W x 24" H x 35}4” D. Shpg. Wt. 46 lbs. .

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

Lo g ]

e e Bk

TUnERS A r %
B

Be sure to specify
model you prefer

543

CE-1T Mahogany
TRADITIONAL

eesesevesssssccoe
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HEATHKIT

high fidelity FM tuner kit

For noise and static free sound reception, this FM tuner is your least
expensive source of high fidelity material. Efficient circuit design
features stablized oscillator circuit to eliminate drift after warm-up
and broadband If circuits assure full fidelity with high sensitivity. All
tunable components are prealigned so it is ready for operation as soon
as construction is completed. The edge-illuminated slide rule dial is
clearly numbered for easy tuning. Covers complete FM band from
88 to 108 mc. Shpg. Wt. 8 Ibs.

MODEL FM-3A $26.95 (with cabinet)

HEATHKIT

broadband AM tuner kit

This tuner differs from an ordinary AM radio in that it has been de-
signed especially for high fidelity. A special detector is incorporated
and the IF circuits are "broadbanded'' for low signal distortion, Sen-
sitivity and selectivity are excellent and quiet performance is assured
by a high signal-to-noise ratio. All tunable components are prealigned
before shipment. Incorporates automatic volume controt, two outputs,
and two antenna inputs. An edge-lighted glass slide rule dial allows
easy tuning. Your "best buy'' in an AM tuner. Shpg. Wt. 9 Ibs.

MODEL BC-1A $26.95 (with cabinet)

HEATHKIT

master control preamplifier kit

Designed as the “master control’” for use with any of the Heathkit
Williamson-type amplifiers, the WA-P2 provides the necessary compen-
sation, tone, and volume controls to properly amplify and condition a
signal before sending it to the amplifier. Extended frequency response of
=+ 1% db from 15 to 35,000 CPS will do full justice to the finest program
material. Features equalization for LP, RIAA, AES, and early 78 records.
Five switch-selected inputs with separate level controls. Separate bass

and treble controls, and volume control on front panel. Very attractively

pioneer in
‘“do-ft-yourself’ [

electronics

OCTOBER 1958

: ‘ bsidiary of Daystrom, Inc.

styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

HEATH COMPANY - BENTON HARBOR 18, MICHIGAN



MODEL W-5M

$5Q75

To provide you with an amplifier of top-flight performance,
yet at the lowest possible cost, Heath has combined the
latest design techniques with the highest quality materials
to bring you the W-5M. As a critical listener you will thrill
to the near-distortionless reproduction from one of the
most outstanding high fidelity amplifiers available today.
The high peak-power handling capabilities of the W-5M
guarantee you faithful reproduction with any high fidelity
system. The W-5M is a must if you desire quality plus
economy! Note: Heathkit WA-P2 preamplifier recom-
mended. Shpg. Wt. 31 Ibs.

high fidelity amplifier kits

MODEL W-6M

$10995

For an amplifier of increased power to keep pace with the
growing capacities of your high fidelity system, Heath
provides you with the Heathkit W-6M. Recognizing that as
loud speaker systems improve and versatility in recordings
approach a dynamic range close to the concert hall itself,
Heath brings to you an amplifier capable of supplying
plenty of reserve power without distortion. If you are look-
ing for a high powered amplifier of outstanding quality,
yet at a price well within your reach, the W-6M is for you!
Note: Heathkit model WA-P2 preamplifier recommended.
Shpg. Wt. 52 Ibs.

HEATHKIT DUAL-CHASSIS
MODEL W3-AM

$4.975

One of the greatest developments in modern hi-fi reproduction was
the advent of the Williamson amplifier circuit. Now Heath offers
you a 20-watt amplifier incorporating all of the advantages of
Williamson circuit simplicity with a quality of performance con-
sidered by many to surpass the original Williamson. Affording you
flexibility in custom installations, the W3-AM power supply and
amplifier stages are on separate chassis allowing them to be
mounted side by side or one above the other as you desire. Here
is a low cost amplifier of ideal versatility. Shpg. Wt. 29 Ibs.

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$3Q75

In his search for the “perfect’* amplifier, Williamson brought to
the world a now-famous circuit which, after eight years, still ac-
counts for by far the largest percentage of power amplifiers in use
today. Heath brings to you in the W4-AM a 20-watt amplifier in-
corporating all the improvements resulting from this unequalled
background. Thousands of satisfied users of the Heath-
kit Williamson-type amplifiers are amazed by its outstanding per-
formance. For many pleasure-filled hours of listening enjoyment
this Heathkit is hard to beat. Shpg. Wt. 28 Ibs.

10

HEATHKIT

high fidelity
amplifier kit

$3 550

For maximum performance and versatility at the lowest
possible cost the Heathkit model A-9C 20-watt audio
amplfier offers you a tremendous hi-fi value. Whether for
your home installation or public address requirements
this power-packed kit answers every need and contains
many features unusual in instruments of this price range.
The preamplifier, main amplifier and power supply are all
on one chassis providing a very compact and economical
package. A very inexpensive way to start you on the road
to true hi-fi enjoyment. Shpg. Wt. 23 Ibs.

MODEL A-9C

HEATHKIT

electronic
crossover kit

MODEL XO-1 $1895

One of the most exciting improvements you can make in
your hi-fi system is the addition of this Heathkit Crossover
model XO-1. This unique kit separates high and low fre-
quencies and feeds them through two amplifiers into
separate speakers. Because of its location ahead of the
main amplifiers, IM distortion and matching problems are
virtually eliminated. Crossover frequencies for each chan-
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz-
ing versatility at a moderate cost. Note: Not for use with
Heathkit Legato Speaker System. Shpg. Wt. 6 Ibs.

AUDIOCRAFT MAGAZINE




HEATHKIT ) “LEGATO”

high fidelity speaker system kit

Wrap yourself in a blanket of high fidelity music in its true form. Thrill to
sparkling treble tones, rich, resonant bass chords or the spine-tingling
clash of percussion instruments in this masterpiece of sound reproduc-
tion. In the creation of the Legato no stone has been left unturned to bring
you near-perfection in performance and sheer beauty of style. The secret
of the Legato's phenomenal success is its unique balance of sound. The
careful phasing of high and low frequency drivers takes you on a melodic
toboggan ride from the heights of 20,000 CPS into the low 20's without the
slightest bump or fade along the way. The elegant simplicity of style will
complement your furnishings in any part of the home. No electronic know-
how, no woodworking experience required for construction. Just follow
clearly illustrated step-by-step instructions. We are proud to present the
Legato—we know you will be proud to own it! Shpg. Wt. 195 ibs.

1
MODEL HH-1-C
(imported white birch)

MODEL HH-1-CM
(African mahogany)

$29995

each

cesevsresscean

HEATHKIT

BASIC RANGE

MODEL $
$S-2

3995

A truly outstanding performer for its

RANGE EXTENDING

high fidelity speaker system kits

Designed to supply very high and

HEATHKIT

size, the Heathkit model SS-2 provides
you with an excellent basic high fidelity speaker system. The
use of an 8” mid-range woofer and a high frequency speaker
with flared horn enclosed in an especially designed cabinet
allows you to enjoy a quality instrument at a very low cost.
Can be used with the Heathkit “range extending” (SS-1B)
speaker system. Easily assembled cabinet is made of veneer-
surfaced furniture-grade )" plywood. Impedance 16 ohms.

very low frequencies to fill out the
response of the basic (SS5-1)
speaker, this speaker system ex-
tends the range of your listening
pleasure to practically the entire
range of the audio scale. Giving the appearance of a single
piece of furniture the two speakers together provide a su-
perbly integrated four speaker system. Impedance 16 ohms.

MODEL S
$S-18

9995

Shpg. Wt. 26 Ibs.

Shpg. Wt. 80 Ibs.

Free Catalog!

Don't deprive yourself of
the thrill of high fidehty or
the pleasure of building
your own equipment any
longer. Our free catalog
lists our entire line of kits
with complete schematics
and specifications.

Send for 1t today! [

OCTOBER 1958
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[] Please send the Free HEATHKIT catalog.

pioneer in
“'do-it-yourself’’

electronics
] Enclosed is 25c¢ for the New HI-FI book.
name
address
city & state
ALSO SEND THE FOLLOWING KITS:
QUANTITY ITEM MODEL NO. PRICE

Enclosed find § Please enclose postage for parcel post—express orders are shipped delivery
charges collect. All prices F.O.B, Benton Harbor, Mich. NOTE: Prices subject to char ge without natice,
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An important announcement for everyone
considering a small-space wide-range
speaker system . . . monaural or stereo

ACTUAL
TESTS
PROVE
Wniverstty

RRL

ULTRA LINEAR RESPONSE SYSTEMS

SUPERIOR

Compared with competitive widely publicized
high compliance small-space systems

AT *40 to *85 SAVING

RRL systems use a specially designed
acoustic coupler to load the new Uni-
versity high compliance woofer, enabling
it to radiate tremendous bass energy
with only small cone excursions. This
achieves greater linearity and virtually
eliminates distortion. Tweeter response,
carefully matched to the woofer’s acous-
tic output, is smooth and flat to beyond
20,0C0 cps. Result: better bass, cleaner
treble, smoother response than any com-
petitive small-space, “ high compliance
units based on totally sealed enclosures
using ‘“‘air spring” capacitance loading.

“RRL — Radiation Resistance Loading

PROOF OF SUPERIORITY

« + « as demonstrated by actual comparative measurements* of Uni-
versity Model S-10 RRL ultra linear response system . .. and widely
publicized competitive brands X and Y, under identical conditions.

75% LESS BASS DISTORTION

Distortion measured at 30 cycles with
equal sound output for all systems.

VI ==
Brand X \ 15% distortion
Brand Y /\/\/\/

A

WIDER FREQUENCY RESPONSE

Brand X ... .7 db down at 15,000 cps
Brand Y .. ...2 db down at 15,000 cps
RRL S-10 ...........flat to beyond 20,000 cps

S Measured average acoustic energy,
7000-20,000 cps, for equal power in-
puts, demonstrates that Model $-10
performs . . .

5 db better than Brand X
2 db better than Brand Y

Ultra linear response systems are not
handicapped by the treble deficiencies
common to competitive systems. With
clean program material, the remarkably
flat response and exceptionally true
reproduction of upper harmonics by the
S-10 result in amazingly realistic repro-
duction without “harshness.” A Pro-
gram Distortion Filter is provided which
can be switched into the circuit to cor-
rect for inferior radio programs, worn
records, tapes, etc.

RRL $-10.

/v 10% disfortion
!/

/ / .,\ ,' 3% % distortian
VY

The highly efficient S-10 requires only
Ya of the cone excursion of Brands X
and Y to produce the same sound out-
put. Result: greater inherent linearity
and 75% less distortion.

Brands X and Y reach overload condi-
tions 4 times sooner (6 db) than the
S-10. Bass distortion at higher sound
levels is therefore considerably greater
with X and Y than with the S-10.
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NO "DAMPING FACTOR” PROBLEMS

¢« Model S-10 RRL will work at maxi-
+ mum effectiveness with any modern
¢ (low internal impedance) high fidelity
« amplifier. No damping factor adjust-
s ment at all is needed, whereas both
« Brands X and Y require optimum set-

LOWER POWER REQUIREMENTS

Measured average of acoustic energy in
30-100 cps range, demonstrated that
Model S-10 performed . . .

4 db better than Brand X

2 db better than Brand Y

This test shows that the S-10 is, in effect,

100% more sensitive. (The ultra linear
response systems will fill any average
room with sound above normal listen-
ing level, using any high quality low
power high fidelity amplifier.)

tings. If an amplifier does not have this
control the performances of Brands X
and Y may be adversely affected.

AlL s, 4
-++AND mp
COST Savings ro;?R

* HOW TESTS WERE CONDUCTED

Frequency response was obtained in an YOUd .
anechoic chamber, using a calibrated Western im on’t ay a pr, o
Electric 640AA Microphone and RA-1095 Prov, um for RRp v

; d qualins C
Amplifier, a General Radio Model 1304B Beat n'V€r§ily,s(]s lity and performanCe

? uper;

Frequency Oscillator and a Sound Apparatus Ufacturing 1. tor desjgn
Model FRA Graphic Recorder. substﬂnt?al know-hoy, asg,.eas’:‘? man-

Distortion was measured with a Hewlett- Sumer, Cost savj to ted in
Packard Model 330B Distortion Analyzer. The + “Ompare for You the con-
speakers were driven from a Hewlett-Packard :a"d X . rself!
Model 200AB Audio Oscillator, feeding a Rl e S [ overggg
Mclntosh 50-watt Power Amplifier. Modej 8109 over $230

e 3139

GREATER SAVINGS WITH STEREO!

These RRL systems incorporate an exclu-
sive University woofer feature . . . a dual
voice coil . . . that receives the fully sepa-
rated bass energy from both stereo chan-
nels and provides authentic full bass re-
sponse without need for expensive or com-
plicated networks, or an additional woofer
and woofer enclosure. Thus you can have
a complete stereo speaker system consist-
ing of one RRL S-10 and a matching stereo
adapter (speaker system with bass response
attenuated below the 150 to 200 cycle
range) for approximately the same cost as
a single monaural Brand X and /ess than a
single monaural Brand Y.

ALREADY THE ACCEPTED LEADER

At WFUV-FM, pioneering stereo in New
York City via FM-Multiplex, RRL systems
have been selected for studio monitoring
and public demonstrations. Fred Waring
chose RRL systems for his latest nation-
wide high fidelity concert tour. “Research
House, 1958 of Beverly Hills, California,
awarded its Seal of Research Approval to
the RRL systems for their beautiful design
as well as quality performance. The unde-
niable superiority of the RRL ultra linear
response speaker systems has been recog-
nized by all authorities who know music
and whose work demands the finest in
speaker systems.

Hear these magnificent speaker systems at your dealer...soon!

LISTEN Za&mﬂ}o seunds bellor ey’

UNIVERSITY LOUDSPEAKERS, INC., 80 SO. KENSICO AVE., WHITE PLAINS, N.Y.
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ONLY FROM UNIVERSITY... A
FULL LINE OF RRL ULTRA LINEAR
RESPONSE SYSTEMS AND KITS

Outstanding for monaural—ideal as a stereo pair
Model S-10 2-WAY SYSTEMS

Components of the S-10 comprise the new 12"
C-12HC high compliance, dual voice coil woofer,
employed with the UL/HC 2500 cps twecter and
the special matched-level HC-2 crossover net-
work. Also includes the Program Distortion
Filter to correct for stridency of inferior radio
programs, worn records, tapes, etc. The enclo-
sure is constructed of extra heavy %" furniture
hardwoods. Gracefully styled to harmonize with
any decor. Model S-10H is for upright use;
S-10L, lowboy. Cabinet base removable for
shelf, bookcase, or built-in applications. 24" x
14" x 14¥42” deep. Shpg. wt., 51 Ibs, User net:
Mahogany—$139.00, Blond or Walnut—$143.00.

...And greater efficiency, greater RRL advantages
Model S-11 3-WAY SYSTEMS

The S-11 truly stands alone in its field! It cannot
be compared with any other existing high com-
pliance system . . . but only with the most elab-
orate speaker systems, such as University's
famed *‘Classic.” Its handsome compact RRL
enclosure houses the new heavy duty high com-
pliance 15" C-15HC dual voice coil woofer. The
new HC-3 network provides 500 cps crossover
to the 2-way Diffusicone-8 Diffaxial for mid-
range and 2500 cps crossover to the special
UL/HC Hypersonic Tweeter for response to
beyond audibility. The unique Program Distor-
tion Filter and “balance” control complete this
magnificent system. Model S-11H is for use as
upright; Model S-11L, as lowboy. 267" x 19'2”
x 174" deep. Shpg. wt., 80 lbs. User net: Ma-
hogany—$245.00, Blond or Walnut—$249.00.

FOR EVEN GREATER SAVINGS...

Ultra Linear component kits CUL-10, CUL-11
Enjoy the satisfaction of assembling your own
superb Ultra Linear Response system along
with the added savings thus made possible.
Speaker Kit CUL-10 comprises the identical
components of Model S-10; speaker kit
CUL-11, the components of Model $-11. Both
kits are furnished with all wiring cables and
complete easy-to-follow instructions for build-
ing and installing your own RRL enclosure.
User net: CUL-70 — $88.50, Shpg. wt,, 15 lbs.
CUL-11 — $164.50. Shpg. wt., 37 lbs.

|

Electronic

Author of
hy MONROE UPTON

“Electronics for Everyone”

R. LEE DE FOREST applied for a

patent on his grid Audion, today’s
triode, in January of 1907. The little
Audion was the culmination of a long
search for a better detector of radio’s
dot-and-dash signals. He was seeking a
detector that would not only rectify the
received signal but amplify it to some ex-
tent as well. That he had succeeded was
obvious from the reports of its first users,
U.S. Navy operators, whose headphones
delighted them with louder signals than
they had ever heard before. The Audion
was sealed in a small wooden box with
a filament rheostat. Finding that twist-
ing the rheostat knob increased signal
strength, the operators overdid it and
burned out the filaments, whereupon the
supply clerk ruled, “No more Audions.”

Although De Forest claimed “amplifi-
cation at all frequencies” in his patent
application, he didn’t get around to de-
veloping a separate amplifier until 1912,
and then it was for long-distance tele-
phone circuits. He tells in his autobiog-
raphy how the idea of an Audion tele-
phone repeater (amplifier) first came to
him (Father of Radio, Wilcox and
Follett Co., Chicago, 1950).

“That spring (1907) 1 was visited by
a magician, Carl Anderson by name, who
was interested in staging a little mind-
reading act wherein he could, while
passing among the audience and asking
questions or receiving answers, transmit
what was said sotto voce by means of a
small microphone concealed in his cloth-
ing, with wires extending down his
trouser legs to spikes in the soles of
his shoes. Beneath the aisle carpet were
to be laid two sets of copper strips, the
ends of which would be connected
through a battery to a headphone con-
cealed under the hair of his assistant, a
lady standing or seated upon the stage.

BRAND

ferro-sheen
recording
tape

irish

ferro-sheen
recording

BRAND

ferro-sheen
recording
tape:

...gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-

All his attempts to accomplish this so far
had been futile, due to the extremely
weak signals received.

‘ “ reasoned then that since the Audion

SHEEN process results in smoother tape
...tape that can’t sand down your mag-
neticheads orshed oxide powderinto your
| machine. Price? Same as ordinary tape!

was a very sensitive wireless telegraph
detector, it might also be adapted to
serve as a wire-telephone amplifier, or
repeater. | made some experiments at
that time along these lines, and the re-
sults, although not very satisfactory to
Professor Anderson, convinced me that
the little Audion was actually a telephone
repeater as well as a detector.”

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N.Y,
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STEREO FLUXVALVE

Pickering and Company has announced
that its Fluxvalve cartridge is now avail-
able in a stereo version, the Model 371D
Stanton. Tt contains two magnetic sys-
tems with a magnetic discriminator
which is said to attenuate interchannel
interference by more than 20 db. Fre-
quency response is reported to be flat
within 2 db from 10 to 30,000 cps for

Pickering 371D stereo cartridge.

both stereo and monophonic use. Four-
pin signal-cable connection provides
flexibility of application. The replace-
able T-Guard stylus assembly contains
all of the moving parts of the system.
The 371D is supplied with a 0.7-mil
diamond and sells for $29.85.

FISHER STEREO PREAMP

Completely self-powered and self-con-
tained on one chassis, Fisher Radio’s
PR-66 stereophonic  preamplifier and
cqualizer is both small in size and low
in price: 8 by 178 by Sl% in, and

PR-66 stereo preamplifier.

829.95, respectively. The unit was de-
signed for remote operation and has no
controls. Necessary preamplification for
low-level stercophonic  cartridges  and
equalization for sterco records are pro-
vided. With a simple modification, the
PR-66 may be used as a preamplifier-
cqualizer for direct connection from
sterco tape-playback heads, or as a two-
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channel preamp for two microphones.
Monophonically, it serves as a two-chan-
nel preamplifier for two low-level mono-
phonic phono cartridges, tape-playback
head, or microphone. Two inputs and
two outputs for connection to an audio
control and an AC hum-balance potenti-
ometer are also provided.

PACO EQUIPMENT

The PACO Electronics Company has an-
nounced that the PACO line of test-
equipment kits will now be available op-
tionally and at extra cost in prewired,
tested, and calibrated form.

STEREO ARM AND CARTRIDGE

H. H. Scott and the London Recording
Laboratories have combined forces to
develop a new magnetic stereophonic
pickup arm and cartridge designated the
Mark I and being marketed by H. H.
Scott, Inc. Manufacturer’s specifications
include: compliance— 3.5 X 10" cm/-
dyne; frequency response — 20 to 18,000

/ e —— : Wﬁ

Stereo arm and cartridge.

crs, =2 db; shielded construction for
minimum hum; impedance — 4,000
ohms per channel at 400 cps; crosstalk
— better than — 20 db. Price is 889.95
including arm rest, connecting cables,
mounting hardware, and templates.

HEATHKIT AMPLIFIER

The circuit of the Heath EA-2 12-watt
bookshelf amplifier kit uses miniature
tubes including EL84 output tubes in a
push-pull tapped-screen output circuit.
A built-in preamp provides inputs for
mag phono, crystal phono, and tuner;
the mag-phono input features RIAA
cqualization. There are separate BASS

Heath 12-watt control amplifier.

and TREBLE controls and a back-panel
HUM BALANCE control. A frequency re-
sponse of =1 db from 20 to 20,000 cps,
harmonic distortion of less than 19,
and IM of less than 1.5% at 12 w out-
put are claimed. The amplifier has a
black and gold vinyl-clad steel cover
which is resistant to scuthng, wear, abra-
sion, and chemicals; it measures 1215
by 8 3/16 by 43g in., and sells for
$27.95.

PARTRIDGE TRANSFORMERS
A four-page booklet describing the Par-
tridge P-5000 Series of high-fidelity out-
put transformers is available through

Partridge output transformer.

Swedgal Electronics, the U.S. distributor
for Partridge products. Besides technical
information, an interchangeability guide
is included.

FOUR-TRACK STEXEO PLAYBACK

Ampex Audio has announced availability
of the Universal A 900 Series tape re-
corder and reproducer. The unit will re-
cord and playback monophonically, and
will play two- and four-track sterco tapes.
Two speeds of operation (334 and 71%)
are provided. Ampex claims an unusual-
ly high standard of reproduction at the
lower speed. A conversion is available
to owners of "A" Series recorders so
that they may use their present machines
for playing the four-track tapes.

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

AUDIOCRAFT MAGAZINE
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Ll'omorrow's Sound .Irj Music...TQDAY

e

THE 400

O g_l oh wpﬂw«: LC,
LOOK TO FISHER FOR LEADERSHIP! For more than two decades,

FISHER engineering skill has regularly produced basic devel-
opments that have set the pace in high fidelity.

Now, FISHER again takes the lead in the development of
STEREOPHONIC sound. The most advanced features—features you
had not expected for years to come, are yours to enjoy TODAY
in every instrument bearing the name —FISHER.

THE FISHER *'400’'— Stereophonic Master Audio Control with virtu-
ally unlimited stereo and monaural uses. Equalization for records
and tapes; Push-Button Function Selector; Cross-Over Network;
Rumble Filter; Record-Monitor facilities. 16 inputs, 4 outputs.

THE FISHER 101-R—Stereophonic Gold Cascode FM-AM tuner. Sepa-
rate FM and AM tuners on one chassis with separate MicroRay
Tuning Indicators. For FM-AM stereo, FM-multiplex, FM and AM
monaural. Automatic interstation muting. AM Bandwidth Selector.

THE FISHER 30-C — Master Audio Control for a second, stereo chan-
nel—or for a monaural system. & inputs. Record and Monitor
facilities. Phono and tape equalization. Microphone Preamplifier.
Rumble Filter, Loudness Contour, Bass and Treble tone controls.

THE FISHER X-101 —Stereophonic Master Control and Amplifiers.
32 watts of power, 75-watt peaks. 8-Position Function Selector;
Equalization, Channel Balance, and Record-Monitor facilities. Loud-
ness Contour, Rumble Filter. Full-range, Bass and Treble controls.

THE FISHER PR-66—Stereophonic, dual-channel phono preamplifier
for stereo and monaural applications. Equalized for the new stereo
records. Use as a tape or microphone preamplifier, stereo or mon-
aural. Hum, noise and crosstalk are inaudible.

WRITE TODAY FOR COMPLETE SPECIFICATIONS

16 AUDIOCRAFT MAGAZINE



Gentlemen:
[ would like to take some exception to
certain comments and assumptions made
in Joel Ehrlich’s comprehensive "“Stereo-
Cartridge Roundup” in the August issue.
It seems that the old question of rec-
ord changers versus turntables is being
thrashed around without too much regard
to the facts involved. While it is certain-
ly true that vertical rumble must now be
taken into greater consideration, this
consideration becomes applicable for «//
record-playing equipment whether it be
record changers or turntables. There are
just as many turntables that must be
improved for stereo as record changers.
After these improvements are made,
there is no valid reason why any of the
cartridges shown in Mr. Ehrlich’s article

Y.
AN\
/\\ R
/“—\l |

-

could not be used in record changers
with complete satisfaction and in accord-
ance with the manufacturer’s specifica-
tions. To take one example, the very
fine ESL cartridge is shown as not recom-
mended for changers. After reading the
article, I requested Mr. John McConnell,
vice president of ESL, and Mr. Herb
Horowitz, chief engincer of ESL, to
take one of our Collaro stereo changers
and let us know exactly what specifica-
tions were not being met as far as the
correct operation of their cartridge was
concerned. They checked the changer
with their Gyro-Jewel stereo cartridge
for rumble, signal-to-noise, arm tracking,
and tripping. All requirements were met
well within ESL’s specifications.

To sum up, we feel that the arbitrary

Continued on page 44
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Hi-Fi at Brussels--Audio Shows--
An Anniversary

NE complaint voiced quite often

about the American exhibition at
the Brussels World Fair concerns the
shoddy treatment given high-fidelity
equipment. There is quite a lot of space
devoted to ready-to-hear “hi fi's,” but
the few genuine high-quality components
have been incorporated into such ex-
hibits as the fashion ramp, the modern
kitchen, and so on.

Readers of this magazine, in par-
ticular, will be glad to know that some-
thing has been done about it. A group
of dedicated hi-fiers persuaded the State
Department to let it use the 1,100-seat
theatre, attached to the American Pavil-
ion, for demonstrations of component
high fidelity. Involved in this project
were both amateur and professional en-
thusiasts: Donald B. Davis, whose pri-
mary affiliation has been with the Chris-
tian Science Church, and his wife,
Carolyn P. Davis; George Petry, Jr.; and
William H. Bell, proprietor of The
Music Box in Wellesley, Massachusetts.
They secured the co-operation also of
several component manufacturers and of
Sabena Airlines, which scheduled a spe-
cial DC-7 flight to cart approximately
a ton of equipment to Brussels for them.

The equipment was chosen, they em-
phasize, to be representative of the best
American hi-fi components. It consisted
of Ampex tape machines, Fairchild turn-
tables, arms, and cartridges, Klipsch
speaker systems and special micro-
phones, Marantz amplifiers and preamp-
control units, and H. H. Scott tuners.
Irish raw tape, and Mercury recorded
tapes and records, were used. With this
impressive complement they could have
live recording and playback demon-
strations, and play both monophonic
and stereo discs and recorded tapes. As
this was written they were hoping to ar-
range stereo broadcasts with some Eu-
ropean stations.

They were promised the American
Theatre for a week beginning August 26,
with an extension if attendance at the
exhibit was satisfactory. When we last
spoke to Messrs. Davis and Bell they were
confident that interest would be sufficient
to warrant an extension. So are we.
There are tentative plans for the In-
stitute of High Fidelity Manufacturers
to sponsor an exhibit of this equip-

ment at the New York High Fidelity
Music Show, September 30 through Oc-
tober 4 at the New York Trade Show
Building, provided it is successful in
Brussels.

It should be mentioned that no one is
actually sponsoring this group in its so-
journ in Brussels. The members are
going it on their own simply because
they believe our high-fidelity industry
should be more adequately represented
to the world than it has been at the
American exhibition. They deserve our
support and heartfelt thanks, and our
best wishes for an SRO success.

PEAKING of audio shows, there have
been some changes since the list

was published in our August issue. New

dates and/or places are in effect for the

following shows:

St. Louis, Missouri, October 17-19,
Ambassador Kingsway Hotel.

Indianapolis, Indiana, October 31-
November 2, Hotel Antlers.

Minneapolis, Minnesota, January 16-18,
Leamington Hotel.

The following shows should be added to

the list:

Kansas City, Missouri, October 24-26,
Bellerive Hotel.

Columbus, Ohio, October 31-November
2, Neil Housc.

Cleveland, Ohio, November 14-16,
Hotel Carter.

ITH this issue AUDIOCRAFT will

have reached the end of its
third year of publication. We don’t in-
tend to blow any bugles on this occasion.
[nstead, we’ll let the editorial progress
we've made since the first issue speak for
itself, and simply point out that several
of our innovations have becn given that
most sincere form of flattery: super-
ficial imitation in other magazines. We
hope that before long we’ll be able to
make AUDIOCRAFT bigger (that depends
on advertising), and certainly we will
continue our c.Crts to make it even
better. To the latter end we have several
possibilities under consideration; the only
thing we can say right now is that you'll
hear about them soon. And finally, we’d
like to give thanks and proper credit to
those who have really shaped the mag-
azine as it is now: you, the read-
ers. —R.A.
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Part II: Wear on stereo cartridges and discs

HEN LP’s were first introduced,
questions were asked immediately
about the life expectancy of the new rec-
ords, the life expectancy of the micro-
groove stylus, and how to improve both.
Now the same questions are being asked
about stereo records and pickups. This
article was undertaken to find the answer
on a practical level.

Before going into detail, however, |
would like to point out that there are
currently some experiments being con-
ducted to find better materials for rec-
ords. One of these materials, interest-
ingly enough, is less expensive than
vinyl; it is harder than vinyl, tougher
than a plate of steel of equal thickness,
and has a smoother and better-lubricated
surface than any record material thus far
used. In fact, it "rings” in a manner
similar to fine steel when dropped on
end. But this is still experimental and,
if it should be used in this industry, it
will not be for the next four or five
vears. It is simply something to look
forward to.

When I first started to prepare this
article and the one which preceded i,
I asked a good many people what their
experience had been with stereo records.
I was surprised to hear a number of
complaints that cartridges gouged the
record grooves. Some attributed this to
the stereo records; most, however, blamed
the cartridges. 1 had several cartridges

on hand, and none had ever shown such
an unfortunate tendency. One popular
magnetic stereo cartridge was cited often
for this offense, and it happened to be
of a make I liked particularly well. To
make sure I had not gotten a good one
inadvertently, 1 tried five others; four
were perfect, but one gouged records. As
a record was played, the grooves were
scen to be grey behind the stylus
clearly, badly damaged.

I now had six of these cartridges, only
one of which was bad. Why was it bad?
What caused the damage? 1 examined
the cartridge carefully and found that
the cantilever (the metal strut upon
which the stylus is mounted, sometimes
called the shank) was not aligned prop-
erly. In other words, the cantilever was
twisted, causing the stylus to bear against
one wall of the record groove. But this
should cause only severe distortion, not
groove damage. Upon further examina-
tion the cantilever was seen also to have
a back angle, which would tend to make
the stylus dig into the vinyl groove wall.

Obviously, if the stylus had been in
this condition at the factory, it never
would have passed final inspection. It
must have been damaged in shipment.
Now, was this a trouble that would
occur only in this cartridge? I examined
my other cartridges and found nothing
wrong with any of them. But I had
found nothing wrong with my first

= |

Exhaustive lz'fe tests on stereo discs

and oartridges have unearthed revealz'ng

guz'des to longer weayr which

every record listener should read.
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sample of this one either. A call
Capitol Records (which had been co-
operating with me in the preparation of
these articles) informed me that the
same difficulty had been found with a
widely used piezoelectric stereo cartridge
— the same cartridge that one cutter
manufacturer uses in development work
because of its high quality!

I checked my sample of this cartridge
again, and it was perfectly all right
Then I bought eight more; of these, three
were defective, causing the same type of
record damage as the defective magnetic.
A few days later a friend brought me a
different type of cartridge with the same
kind of defect, and then I received a car-
tridge of still another type in similar
condition. Undoubtedly, this could hap-
pen to any cartridge. The questions re-
maining were how could it be spotted,
how could it be cured, and how could it
be prevented?

Stereo cartridges are somewhat more
fragile than their conventional mono-
phonic counterparts. The stylus has to
drive two channels, and, in the attempt
to keep moving mass comparable to that
in a monophonic unit, much of the metal
on the cantilever has been removed. In
part, this is the reason the trouble occurs
so easily. However, exercising a good
deal of care and caution, I found the
stylus shank could be bent into proper
shape in all cases. Except for the Sono-
tone, on all the cartridges I tested the
styli should be vertical when propetly
positioned. On the Sonotone it should
have a small back angle; this is illustrated
in the installation sheet. The cartridges
I tested were the Shure Professional
Stereo Dynetic, Audiogersh Stereotwin,
ESL Gyro Jewel, Pickering Stanton
45/45 Stereo Fluxvalve, Sonotone 8T,
Electro-Voice 21-D, and Ronette Bino-
fluid. Again, on all these cartridges ex-
cept the Sonotone 8T, the stylus should
be perpendicular to the record from all
angles.

Now let’s turn to the question of wear
on stereo records incidental to normal

AUDIOCRAFT MAGAZINE



STEREO DISCS 7

use. That is, of course, one of the main
subjects of this series of tests.

Using cartridge manufacturer’s recom-
mended stylus force, I found that most
stereo records had a useful life, in a
package “hi f,” of well over 250 plays.
Since all these packages incorporated
changers, 1 thought that this figure could
be improved on. But before looking into
that, I ran a series of tests using record
changers (the same types as were in the
packages, as well as others) and, to my
surprise, found that 50 plays were gained
before the noise became severe. The
only difference was that the changers
were mounted outside the cabinets. The
decreased record life was attributed to
feedback from the speaker to the changer,
causing stylus motion with relation to
the disc, and resultant extra wear.

With the same changers and car-
tridges, records of the same type had a
useful life of some 150 plays on a com-
ponent amplifier-speaker system. Evi-
dently the better high-frequency response
of the component system and the lower
distortion of the reproduction decrease
listeners’ ability to tolerate record wear.
These figures were improved only slight-
ly when the tests were repeated with
turntables and high-quality tone arms.
Similarly, there was little difference in
results between cartridges — including
the crystal and ceramic types. Incidently,
there were no “typical” differences ob-
served in sound quality between the
magnetic and crystal/ceramic types.

In an effort to determine whether or
not record life could be extended even
more (it should be noted that 150 plays
is a pretty good record life in anyone’s
book ), I decided to check the various
record-cleaning devices and preparations
on the market. Best results were ob-
tained with radioactive materials. One
way of utilizing this technique is to build
a radioactive foil into the body of the
cartridge. This requires that the stylus be
brushed clean after each playing. Note
that 1 said brushed clean after each play,
not rubbed clean — these are delicate
stylus assemblies.

The dust gathers around the stylus tip
in a ball. A very dirty record will have
enough dust on it to cause the stylus to
lift from the surface of the record before
the end of the disc. Nuclear Products
Company markets the Static-Master Posi-

OCTOBER 1958

tioner and Ionizing Unit which accom-
plishes essentially the same thing as the
foil on the cartridge: it holds a foil
strip over the disc while it plays. This
system has two disadvantages: the stylus
should be brushed after each play, and
it cannot be used on a record changer.
Nuclear Products also has a Static-Master
Brush which is used prior to playing the
record. It works well, and the stylus
need not be cleaned after each play.

Mercury Scientific Products has the
Dis-Charger, a foil in a plastic casing
which clips to the cartridge shell. This
works with record changers but, again,
the stylus should be cleaned after each
record.

With the radioactive disc cleaning
method, however, the average life of
stereo records was dowbled! An unpro-
tected disc lasted up to 150 plays before
the surface noise became objectionable;
with radioactive cleaning, it lasted 300
or more plays.

Some chemical destaticizing solutions
(not all) left a residue in the groove
which was later picked up by the stylus.
This created distortion and groove hop-
ping. In addition, there was no notice-
able surface-life improvement. While
these chemicals reduced the static charge
and the gooey residue held the dust,
later helping the stylus to pick it up,
the grinding action of the pastelike, dust-

by JOEL EHRLICH

filled ball on the stylus scemed to negate
the benefits of static elemination and dust
pickup. The soaplike washing processes
were more beneficial but not too con-
venient. Incidentally, washing the rec-
ords with hand or bath soap was quite
effective in removing finger marks, spills,
and chemical residue from the chemical
methods of cleaning. But it had no anti-
static effect.

The ESL Dust-Bug was quite effective
also. It leaves very little residue to be
picked up by the stylus. Cleaning the
stylus after each play with a stiff brush
keeps it clean. The bristles of the Dust-
Bug lead brush are quite effective in
removing dust particles in the groove,
and they are trapped by the plush pad.

1 found that stylus force was a bit
more critical with the stereo cartridges.
Stylus forces greater than necessary cause
some added vertical distortion as well as
reduced disc life. Too little force causes
stylus chatter in the groove, groove
skipping, and increased sensitivity to
turntable vibrations. In addition, distor-
tion is higher than it is with proper
stylus force. Moral: get a stylus-force
gauge and use it regularly.

Stylus-wear characteristics are slightly
different on stereo discs, since the stylus

Continued on page 40

Most stereo-cartridge styli should be vertical to record surface, viewed any way.
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ATTLES IN PRINT about amplitier power require-

ments may be amusing, but they have left a good many
people confused. There are so many factors that enter
into an answer for any specific case that generalizations arc
not only foolish but misleading (sce "Editorial,” Nov. 1957
issue, p. 15); the only thing that can be said safely is
that there are as many applications for super-quality
amplifiers of moderate maximum power as for high-power
units of equivalent quality, and perhaps more. Since the
former are less expensive to build, why not use one if
it is adequate for your needs?

The amplifier described in this article is vircually dis-
tortionless up to 10 watts output. Jt has cxcellent transient
response and stability, wide frequency range, and a simple
circuit. Total cost for parts is less than $45. This sum
buys you performance differing from that of the best
amplifiers you can buy only in the matter of maximum
power limits.

The Circuit

A 12AX7 triode section is used as the input voltage am-
plifier, direct-coupled to the second triode section in a
split-load phase inverter. The advantages of direct-coupling
to the phase inverter (elimination of one low-frequency
rolloff network, and consequent simplification of feed-
back problems) are very well known, and need not be
enlarged on here.

The phase inverter drives a pair of EL84 output tubes
directly; connected as pentodes, the EL84’s have very
good linearity and high enough power sensitivity to make
additional drive amplification unnecessary. A Dynaco

Fig. 1. The 1o-watt super-fi amplifier is built on a 7 by
o by 2-inch chassis base. Both transformers are at far end.

Fig. 2. Power supply components as viewed here are on the
left side. The roltage-regulator tubes are closest to front.

A-q10 output transformer is used. Others that would be
suitable (with, possibly, a different value of feedback
capacitor) include the Acrosound TO-310, the Partridge
P-5202, the Peerless S-s1o-F, and the UTC LS-54. DC
balance for the output stage is adjustable by means of a
so-ohm potentiometer in the cathode circuit. Cathode bias
— simplest, most reliable, and perfectly satisfactory in this
instance — is employed, with bypass capacitors.

A most unusual feature of this amplifier is the superb
high-voltage regulation, obtained by using two OA2 reg-
ulator tubes in scries across the output of the power
supply. This provides a regulated 150 v for the plate of
the input amplifier stage, and a constant 300 v for the out-
put-stage screen circuit. The amplifier’s stability is im-
proved considerably by the voltage regulation, and so is its
linearity at power-output levels near maximum. The
5Y3GT rectifier works comfortably under its maximum
rating in this amplifier; the power transformer, rated at
150 ma, is called on to supply only a little over 90 ma.
There is plenty of reserve to furnish power to a pream-
plifier, if the builder wants to add an output power re-
cepracle.

Constructon Notes
Wiring of the amplifier is not critical. The tollowing
suggestions, however, may be of benefit.

Use of a bus bar, grounded only at the input jack, is
reccommended although not essential. To prepare the bus,
straighten an 18-inch picce of No. 12 bare copper wire
and tin it. One end of a 9-inch picce should be soldered
to a lug slipped under one of the input-jack mounting
screws. It should be bent to pass over the center of the
12AX7 and the EL84 socket nearest the center of the
chassis. The other end should be soldered to the speaker-
rerminal-board lug in line with the EL84 (the ground

If you’re ‘going stereo’ and neea
a topnotcb second amplifier, or if
your demand is simply for high
quality at low power, you’ll
‘be interested in building
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lug). ltshould be spaced about L2 . above the tube pins.
A support for the center of the bus is made by soldering
a 1-inch piece in the center terminal of each EL84 socket.
after bending the top 12 in. of each at right angles to
provide a place for a soldcered connection. The remaining
7 in. of bus wire is soldered to the first bus midway be
tween the 12AX7 and first EL84, and passes over and is
soldered to the center terminal support of the other ELSy
socket.

The unused leads from the output transformer are placed
out of the way, after the bare ends are clipped off. Tape
should cover the ends of the leads, to prevent a possible
short, or they may be soldered to unused terminal tie points.

There is no hum-balancing potentiometer for the hl-
ament voltage, so wiring of the heaters should be done
carefully. Twist the leads tightly together, and keep them
close to the chassis and awuy from the tube grid pins.

The four-section electrolytic capacitor should be mount
ed on an insulating wafer and the can grounded to the
bus bar.

The 2,500-ohm, 4-watt resistor is a current-limiting
resistor for the voltage-regulator tubes. 1t's value was
caleulated for a 117-vole AC line voltage: if the voltage
available is much lower than 117, it may be necessar
to reduce the resistor value in order to keep the regulator
tubes burning « pleasanc purple. The reverse is true if the
input voltage is much higher than 117 A milliameter Fig. 1. Bottom view. Parts are identified on the next page.
connected between pin 2 of the 5Y3 and the end of the
resistor (disconnected of course, from pin 2) should read
between 25 and 32 ma when che resistance value 1s correct

A 500-K audio-taper potentiometer may be used if an
input level control is desired. It should be  installed

where the inpuc jack is now positioned, and the jack moved
about 115 in. toward the center of the chassis.

The so-ohm  potentiometer  should be  adjusted  for
lowest intermodulation or, if a distortion meter s not
available, for equal DC current through the two EL84's.

Following is a table of voltages (DC with respect to
the chassis) measured when the amplifier is operating
properiy. Those on the 12AX7 may be expected to vary
widely: +20% difference would not be abnormal. NC
means no connection, AC means filament voltage.

Voltage Chart

A ]
12AX7 70 3 | AC  AC 200 73 71 AC
EL84’s NC NC 11 AC AC NC 350 NC 300
— Parts List
Resistors
I 18-K, V2-w, 10% 1 68-K. 1-w, 10%.
3 47K, 12w, 10% I 1-K I-w, 10%.
3.9-K, V2-w, 10% 1 120-0hm, 1-w, 10%.
27¢-K, 1-w, 10% 1 150-0hm, 2-w, 10%.
> 1sc-K, 1w, 10%. t 25K, 4-w, 10%.
15-K, 1-w, 10%. [ 7so-ohm, 4-w, 10%.

Fig. 3. Rear view, showing layout of the output terminals,

fuse, switch, and line cord. Compare with pictorial, p. 23. so-ohm, 4-warct linear pot.

by Arthur 1. Zabriskie

10 WATTER




Miscellaneous

I SPST toggle switch.

I fuse holder and 2-ampcre fuse.

I phono input jack.

2 7-pin miniature¢ tube sockets.

I octal tube socket.

2 9-pin miniature tube sockets.

I 9-pin miniature tube socketr, with
shield.

1 7>X9>2-inch aluminum chassis base.

I power cord with plug.

I 4-terminal output-terminal board.

Screws and nuts, tic-point terminal

strips, wire, solder, etc.
Capacitors
180-pptd ceramic disc.
0.1-ufd, 600-v paper.
1 fd, 450-v electrolytic.
2 50-utd, 25-v electrolytic.
1 20,20,20/20-ufd, 450-v electrolytic.
Transformers, Tubes
Output transformer,
equiv.

o —

Dyna A-410 or

Power transformer, Thordarson 24RO6U
or equiv.

1 12AX7 or ECCS3.

2 ELS84’s.

I SY3GT.

2 OA2s.

AUDIOCRAFT Test Results

Our version of Mr. Zabriskie’s amplifier
1s pictured in the illustrations for this
article, and in the pictorial wiring Jdia-
gram. We departed slightly from the
original in a few places wherein it was
determined by experiment  that  the
changes would be for the better. The
schematic diagram shown herewith in
corporates our modifications.  Our
ground bus, for cxample, consisted sim-
ply of a wired circuit between selected
terminal tie points, and connected to the
chassis at only one place; sce the pic-
torial diagram. Some resistor values
were optimized also.

The most significant change, however,

was in the feedback-resistor value. Ori-
ginally 33 K was specified. This gave a
sensitivity of [.5 v input tfor 10 w out-
put, but supplied only 16 db of over-all
feedback. We found that the tfeedback
could be increased to 30 db (on a re¢
sistive load) before oscillation began.
Decreasing the value ot the teedback re-
sistor t0 18 K provided what seemed to
be an optimal compromise: fecdback of
20 db, sensitivity of 2.5 v (which most
preamps can deliver without strain),
and an increase in damping factor. Fur
ther, it leaves a stability safety margin of
10 db, which is more than adequate.

If you nced greater sensitivity vou can
increase the feedback resistor to 27 K.
That produces feedback of 18 db, and
1.9 v input will drive the amplifier to
10 w output. Or, it you preter, vou can
get 25 db of feedback with an 8.2-K
resistor; then you'll need to put in 4.2
v to get 10 w out. The amplifier will re
main stable.

Schematic diagram of the super-fi 10-watter. The feedback resistor, nearest top of drawing, is discussed in the text.
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Swmall-parts lavout and wiring. Not shown is a four-obm output connectian, simply because the Dynaco A-410 does not bave one.

The more teedback you use, obvious-
ly, the lower will be the distortion in
the operating range, and the less sensi-
tive the amplifier will be. But don't try
to go over 25 db or you mayv run into
stability problems. To help you make
vour own choice, we have plotted IM-
Jistortion curves for feedback which re-
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Fig. 5. IM for two feedbuck walues.

sults in 2-volt and 4-volt sensitivity;
these values correspond closely to feed-
back resistors of 27 K (18 db) and 8.2
K (25 db), respectively. In Fig. 5, for
either value the distortion is below
0.19% up to 2 w, and below 0.7% at
10 w. Distortion reaches 29 at 12 w
in the first case and at 14.5 w in the
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sccond. For feedback of 20 db (an 18-
K resistor, specified in the parts list),
the distortion curve would be inter-
mediate between the two shown. Other
tests were conducted with the 18-K
value.

Frequency response is shown in Fig.
6. Response is down less than 1 db at
10 ¢ps and 30 Kc; it is down 2.5 db at
50 Kc, and 5 db at 80 Kc. This curve
was taken at a low power level, of
course. Note that the rolloff is smooth
and peak-free, which confirms the ex-
celient stability of this amplifier. At low
frequencies stability is, as far as pulse
tests can determine, perfect. High-fre-
quency square waves show virtually no
ringing, yet have sharp corners and tlat
tops.

Maximum continuous sine-wave pow-
er output before clipping, at various fre-
quencies, is diagramed in Fig. 7. Over

Fig. 6. Response at a low power level.
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most of the range this occurs at 11 w:
at 20 c¢ps and 20 K¢, maximum output
is slightly over 10 w.

With rcasonably cfficient speaker sys-
tems this amplifier sounds as good as
its verv low distortion and excellent sta-
bility would imply, at any tolerable
sound level. It is just as satisfactory for
speaker systems of moderate ethciency
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