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Serving the owners of Garrard —
world’s finest record playing equipment...
and other discriminating listeners
interested in high fidelity.

Subject:

Your new records
— Monaural and Stereo —

played on the Garrard...
Changer ¢ Transcription Turntable » Manual Player

What records? -~

Any records . . . stereo or monaural.

How do they sound?
Uniformly excellent—on any Garrard Player.

Rumble (lateral and vertical), wow and flutter are
inaudible, since motcrs and drives are entirely Garrard
built; with pulleys concentric to .0001 of an inch; and
rotors dynamically balanced to the remarkable accu-
racy of .0008 in/ozs. These characteristics, developed
originally by Garrard to insure proper performance of
very low gain magnetic cartridges, have now been even
further refined, anc make any Garrard an ideal
stereo player.

Which Garrard model?
Any Garrard Record Player or Changer.

Theyv all come wired and ready now for stereo and
monaural cartridges ... (Older Garrard models al-
ready have the triple pronged plug-in heads to facili-
tate rewiring.) And Garrard changers have been
tested and enthusiastically endorsed by the leading
stereo cartridge manufacturers.

Transcription Turntable or Automatic Changer?
As long as it’s a Garrard—this depends entirely

on your preference, your budget, and your con-

venience.
Garrard builds all types. .. automatic changers, tran-
scription turntables and manual players. . . all to the
identical standards of quality in design, engineering
and performance. Every Garrard is a high fidelity
instrument; every Garrard automatic changer is a
single record player as well. For this reason, it is a
fact that most people. even the most critical, prefer
the Garrard changer to any transcription turntable.

Considering the exciting (but sometimes confusing) develop-
ments now taking place in records and playing equipment, we
repeat the Garrard policy:

Garrard models change. Garrard ideals do not. Meaningful new
features are added. Time-proven features are carefully re-
tained. Gadgets, for the sake of gadgetry, are sternly rejected.
The all-important fact to remember is that thirty-five years of
experience in designing, testing, and building fine record play-
ers, make possible the present Garrard models.

~y

Standard

Garrard Tone Arm
with Stereo Cartridge
(underside view
through a
translucent record)

'}

There’s a Garrard for every ih fidelicy s;stem.
Fully wired for Monaural and Stereo records.

Rc121/10 %9 V) Mode! T/IL =
Pl Suzs, Gumlr TR Tomes | g -
$67.50 $54.50 $42.50 $09.00 $24.50 $32.50 Address
GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y. Cryit sy
Zone

Canadian inquiries to: Chas. W, Pointon, Lid., 6 Alcina Ave., Toronto.
Territories other than U.5.A. and Canada t0: Garrard Engineering & Mfg. Co Ltd., Swindon. Wilts., England

New Compoarator Gulde—FREE

Garrard Sales Cor|
o Port Washington, New York,
@ Please send your new comparator
== guide which compares all &nnrd
players and their advanced (eatures.

ation, Dept GM-9¥,



FOR ANY HIGH FIDELITY YOU OWN...

STEREO

IS ONLY

60

SECONDS

WHEN YOU CONVERT WITH THE HARMAN - KARDON AX20

60 seconds. That’s all it takes to create a complete stereo
electronic center with the new Harman-Kardon Nocturne,
Model AX20. To convert your present system — component or
console —to stereo, simply plug the AX20 into your present
amplifier* This one connection does it all.

With the AX20 there’s no shuttling back and forth between
two different instruments (you can even tuck your present
amplifier out of sight) ; no adapter box te complicate matters.
This one unit — the AX20 — controls the power to both ampli-
fiers. It also controls treble, bass, volume, contour, balancing
and equalization for both.

The AX20, in brushed copper and black, is strikingly hand-
some in appearance and outstanding in its performance
characteristics. The amplifier delivers 20 watts of hum-free,
distortion-free power (40 watt peaks). An exclusive new high
gain phase inverter utilizing both positive and negative feed-
back drives the output tubes with minimum phase shift and
excellent stability. As a result, the power amplifier has instan-
taneous recovery time resulting in uniquely clean and faithful
transient response. The AX20 actually produces more clean
useful power than conventional 30 watt amplifiers.

The preamplifier is a dual stereo device incorporating ganged
bass and treble tone controls, loudness control, contour control,

*To round out your stereo system-—add an appropriste second spesker and stereo
cartridge or tape deck — or both.
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rumble filter, balance control, mode switch, speaker selector
and function switches. Selectable equalization is provided for
records and tape (7% and 3% IPS). The second preamplifier
delivers ¥2-volt output at low impedance.

The Nocturne, Model 4X20 (less enclosure) $99.95
Model AC20 enclosure (optional) $8.95
Prices slightly higher in the West

For complete information on the AX20 and other fine Harman-

Kardon stereo and monaural high fidelity instruments write to
Dept.AC-9, Harman-Kardon, Westbury, New York.

THE AX20 IS PERFECT FOR
MONAURAL NOW —STEREO LATER

The AX20 is the perfect unit for those who desire monaural high
fidelity today with the assurance of simple conversion to stereo
later. Because it incorporates dual stereo preamplifiers plus a
powerful 20 watt amplifier — just add a basic amplifier {the new
Harman-Kardon HK20 is ideal) at any time and your system is
complete. The remarkable AX20 costs no more than conventionat
monaural 20 watt amplifiers. The HK20 price, with cage, $59.95.




now...a Rondine Turntable

IN KIT FORM!

for less than the cost of a “high fidelity” changer!

$ 95

net

model K-33

Just in time for the era of stereo...a revolutionary break-through!
A Rondine Turntable...IN KIT FORM...saves you money...lets
you enjoy stereo at its best—free of vertical rumble! Because you
assemble it, you save. Because it offers the same Rondine engineer-
ing, you get accurate, silent operation...for keeps! Mount the
exclusive lathe-turned tapered aluminum turntable (it’s mated to
its own self-lubricating bearing-well) to the rugged deckplate.
Fasten the motor to its mounting...add the belt, cover plate and
power switch. You’re done in thirty minutes or less...thanks to
the simplicity of Rek-O-Kut design! Styled by noted industrial
designer, George Nelson! Ask your dealer for this new Rondine
from Rek-O-Kut...winner of top test ratings three years in a row
...style leader chosen for display at the Brussels World’s Fair!

.a" r“"

MOUNTS UNIVERSALLY
TO FIT IN
LIMITED SPACE

ADYANCED FEATURES OF NEW RONDINE K-33 STEREO TURNTACLE!

e Single-speed (33% rpm) Crown-Spindle Belt Drive.
Custom-made endless-woven fabric belt with thick-
ness held to +.001. Adjustment for belt tension.

e Assembly time for mounting: about 30 minutes with
simple tools. Template supplied.

o Noise level :-47db. (NARTB standards.)

e Motor: 4-pole induction motor, designed and built to
Rek-0-Kut specifications.

o Built-in strobe disc: for checking speed.

e Turntable: Heavy Cast Aluminum, lathe-turned. i
Tapered for easy disc handling.

® Bases and mounting boards available. o Also see the all-new, improved, factory-assembled Rondines at your dealer!

PERFECT g

Assemble in 15 minutes...no mechanical skill needed! A profes-

sional tonearm precision-engineered to highest broadcast standards.

TURNTABLE < You save over 50% simply because you assemble it yourself. In-

MATE geniouslv simple for foolproof operation, dependable performance.
e i Takes all stereo cartridges. 12 arm—KT-12—$15.50. 16” arm—
AUDAX TONEARM —— the only stereo tonearm in kit form! KT-16—$18.50.

Send for new 1958 Catalog.
REK-O-KKUT HICH FIDELITY TURNTABLES » TONEARMS o
38-19 108th Street, Corona 68, New York HICiTi»%E'UTY
ENGINEERED FOR THE STUDIO — DESIGNED FOR THE HOME —————

Export: Morhan Exporting Corp., 458 Broadway, N. Y. 13 . Canada: Atlas Radio Corp. 50 Wingold Avenue, Toronto 10, Ontario (18]
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The Ganged Approach
to Stereo

One of the first problems a designer (or
purchaser) of a stereo system faces is
this: should the controls of the two
channels be independent or ganged, or
some combination of both? Independ-
ence of the controls provides the greatest
flexibility, but, considering the fact that
each channel may require as many as six
or seven controls, the resulting multiplic-
ity of knobs can be very confusing and
may require considerable skill in adjust-
ing properly. On the other hand, gang-
ing of the controls produces a system

Pilot SP-215 stereo preamp.

no more complicated than a single-chan-
nel system, but at the price of flexibility.

The Pilot Radio Corporation line of
stereo equipment is a good example of
the ganged approach. Pilot was kind
enough to supply samples of its SP-215
preamp and SM-224 integrated ampli-
fier so I could judge the merits and de-
merits of the system under several condi-
tions.

The preamp portions of the two units
are almost identical. Each of the two

Pilot SM-244 stereo amplifier.

channels has provisions for five inputs,
including one for a magnetic phono pick-
up with RIAA equalization, and a direct
tape-head input with NARTB equaliza-
tion. The equalizers are switched in by

4

by Joseph Marshall

the ganged INPUT SELECTOR switch so
that appropriate equalization is provided
automatically.

Following the preamplifier section
there is the MODE SWITCH, with four
positions. Two are for stereo and pro-
vide a means for reversing the two stereo
channels. The other two are for mono-
phonic sound and feed either the Chan-
nel-A or Channel-B inputs into both
channels in parallel. Consequently, in
monophonic use the system operates with
the speakers as a spaced pair. There is
no provision for paralleling the inputs
of both channels in order to eliminate
vertical response from stereo pickups
when playing monophonic records.

Next in each channel there is a loud-
ness and volume-control section, with a
contour selector switch providing a
choice of four loudness-compensation
curves and a flat curve. The CONTOUR
SELECTOR and VOLUME controls for
both channels are also ganged.

The loudness section is followed by
the BALANCE control. This is another
ganged pair of controls, one in each
channel, so arranged that as the gain of
one channel is increased the gain of the
other is decreased correspondingly.

In the SP-215 preamp the output is
through cathode followers. But there are
two additional channels in parallel with
the playback channels to feed a tape re-
corder. Each of these has an amplifier
and a VU meter and will deliver 90 mv
at 0 VU. There are independent level
controls for each of these tape channels.
The 215 will be of special interest to
those interested in stereo tape recording
because only a very simple recorder is
needed in addition to the SP-215, to pro-
vide complete stereo recording and play-
back facilities.

The new SP-210, which 1 have not
used, is very similar but does not have
the metered tape channels.

The SM-244 has the same preamp
section but terminates in a pair of 12-
watt amplifiers having a paraphase in-
verter and two EL84’s for each channel.
These deliver 10 w apiece over the full

S W o a&'*

What's new
%
in sound ’5

reproduction?

audio range, with acceptably low over-
all distortion.

As a result of the complete ganging,
these units have a total of eight controls:
PROGRAM SELECTOR, MODE, LOUDNESS,
CONTOUR SELECTOR, BALANCE, BASS,
TREBLE, and ON-OFF. This is only two
more than the average monophonic sys-
tem.

There is no question about the virtue
in simplicity of operation of this ganged
system. Once the balance is adjusted,
operation is precisely the same as for a
monophonic system. No special skill is
needed and even the ladies in my house-
hold had no trouble obtaining satisfac-
tory quality.

I used the SM-244 with a pair of
AR-2 speakers spaced about G ft. apart
in our town apartment. The combina-
tion delivered very high-quality sound
in both stereo and monophonic modes,
and from monophonic or stereo discs,
tapes, and radio broadcasts. For those
who start completely from scratch and
will use identical speakers, the 244 pro-
vides in a compact form an excellent and
economical stereo amplifier.

Similarly, 1 found that if the SP-215
is used with identical amplifiers and
speakers, the ganged arrangement is per-
fectly satisfactory. The balance control
provides enough adjustment for the
slight differences in gain which could be
expected.

But my initial assumption that a
ganged system would not be wholly satis-
factory with dissimilar amplifiers and
speakers was confirmed when I tried the
SP-215 with a variety of odd preampli-
fiers and speakers. The balance control
had enough range to take care of differ-
ences in sensitivity and gain. And it
was usually possible by shifting the com-
binations around to obtain a reasonably
good quality. But I missed the ability to
trim up the response of different speak-
ers with individual tone controls, and
obtained better results, I thought, with
control units which did provide inde-
pendent tone controls for each channel.
W hether the improvement would be suf-
ficient to justify the inconvenience of the
added controls would depend on the
point of view, and the circumstance.
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STEREO e

AND experts
MONAURAL
Sayl e .

in HI-FI
the best buys are

World-famous
EICO advantages
guarantee your complete satisfaction:

e Advanced engineering e Finest quality components
e ""Beginner-Tested,'" easy step-by-step instructions
e LIFETIME service & calibration guarantee

e IN STOCK — Compare, then take home any EICO
equipment—right “‘off the shelf’”"—from 1900 neighbor-
hood EICO dealers. No mail delays, no high penalty
freight costs.

FM Tuner HFT90

T =
Bookshelf
Monaural Integrated Amplifiers: spenﬁ;ssl”um
50, 30, 20, and 12-Watt

(use 2 for Stereo)

_Speakev st(em HF$2~
Monaural Preamplifiers: 367 H X 15%" W x 11%%
HF65, HF61

(stack 2 for Stereo)

Monaural Power Amlmers:
60, 50, 35, 30, 22 and 14-Watt
(use 2 for Stereo)

Over 1 MILLION EICO instruments in use throughout the world.
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STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifier selects, preamplifies
& controls any stereo source — tape, discs, broadcasts.
Distortion borders on unmeasurable. Self-powered. Works
with any 2 quality power amplifiers such as EICO HF14,
HF22, HF30, HF35, HF50, HF60. Kit $39.95. Wired $64.95.
HF81: Stereo Dual Amplifier-Preamplifier selects,
amplifies & controls any stereo source — tape, discs,
broadcasts — & feeds it thru seif-contained dual 14W
amplifiers to a pair of speakers. Monophonically: 28
watts for your speakers; complete stereo preamp.
Ganged level controls, separate focus (balance) control,
independent full-range bass & treble controls for each
channel. Identical Williamson-type, push-pull EL84 power
amplifiers, excellent output transformers. '‘Low silhou-
ette' construction. Kit $69.95. Wired $109.95, incl. cover.
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
HF65: superb new design. Inputs for tape head, micro-
phone, mag-phono cartridge & hi-level sources. IM dis-
tortion 0.04% @ 2V out. Attractive 'low silhouette’
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power
supply) Kit $33.95. Wired $49.95.
HF61: “‘Rivals the most expensive preamps’ — Marshall,
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with
power supply) Kit $29.95. Wired $44.95.
MONAURAL POWER AMPLIFIERS
(use 2 for STEREO)
HF60: 60-Watt Ultra Linear Power Amplifier with
Acro T0-330 Output Transformer; wide band-width, vir-
tually absolute stability & flawless transient response.
One of the best-performing amplifiers extant; an excel-
lent buy..’ AUDIOCRAFT Kit Report. Kit $72.95. Wired
$99.95. Matching Cover E.2 $4.50.
HF50: 50-Watt Ultra Linear Power Amplifier_with
extremely high quality Chicago Standard Output Trans-
former. identical in every other respect to HF60, same
specifications at 50 watts, Kit $57.95. Wired $87.95.
Matching Cover E-2 $4.50.
HF35: 35-Watt Ultra-Linear Power Amplifier version
of the HFGO above. Kit $47.95, Wired $72.95.
HF30: 30-Watt Power Amplifier employs 4-EL84 high
power sensitivity output tubes in push-pull parallel, Wii-
liamson circuit, 20 db feedback, & high stability margin.
2-EZ81 full-wave rectifiers for highly reliable power
supplv. Unmatched value in medium-power amplifiers.
Kit $39.95. Wired $62.95. Matching Cover E.3 $3.95.
HF22: 22-Watt Power Amplifier version of the HF60
above. Kit $38.95. Wired $61.95.
HF14: 14.Watt Power Amplifier of the HF81 above.
Kit $23.50. Wired $41.50.
MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREOQ)
HF52: 50-Watt Integrated Amplifier with complete
*front end’* facilities & Chicago Standard Output Trans.
former. Ultra-Linear power amplifier essentially identical
to HF50. ‘‘Excellent value” ~ Hirsch-Houck Labs.
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier combines excel-
lent HF30 power amplifier above with versatile preampli-
fier featuring tape head & microphone inputs, scratch &
rumble filters, all amplificr facilities. Kit $57.95. Wired
$89.95. Both include cover.
HF20: 20-Watt Integrated Amplifier complete with
finest preamp-control facilities, excellent output trans-
former that handles 34W peak power, plus a full Ultra-
Linear Williamson power amplifier circuit. ‘‘Well-engi-
neered’* — Stocklin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Matching Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier provides com-
plete “front end'* facilities & excellent performance for
any medium-power application. “Packs a wallop” —~
PQPULAR ELECTRONICS. Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREQ)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
solit conica! bass horn. Middles & lower highs: front radi-
ation from 814" edge-damoed cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Flat
151", 11142”. *‘Remarkable illusion of realism . . .
eminently musica! . . . would suggest unusual suitability
for stereo application.” — Holt, HIGH FIDELITY,
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bookshelf 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.
FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature.compensated *front end"
— drift-free. Precision ‘‘eye-tronic’’ tuning. Sensitivity,
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
fidelity kits.'” — AUDIOCRAFT KIT REPORT. Kit $39.95".
Wired $65.95*. Cover $3.95.

*Less cover, F.ET, incl

EICO, 33-00 Northern Bivd,, L.1.C. 1, N. Y. AC-9

| SHOW ME HOW TO SAVE 50% on 60 |
| models of top-quality equpment as |
| checked below. O Hi-Fi |
| O Test Instruments O Ham Gear. I
Send FREE literature & name of neighbor-
I hood EICO dealer. |
: NAME I
] ADDRESS — 0 XN :
ITY .
ISy ST

>
z

3 ) A

33.00 N, Bivd,,

Inc,

Copyright 1958 by Electronic Instr, Co.,

Add 5% in the West,



the
anechoic

enclosure

Stately, slender, graceful, beautifully
styled with Hellenic simplicity. This
is the Audiolab Ancchoic Enclosure,
a closed box using acoustic prineiples
new to the field of high fidelity. Its
musical quality is pristine. Inexpen-
sive and consuming virtually no floor
space it is ideal for sterco. Mount
ANY decent wide range or co-axial
speaker in the Anechoic and we will
guarantee the following claims:
Increased low frequency range (sine wave
acoustic output at 30 cycles or lower)
Vastly improved transient response
Reduced harmonic and i.m. distortion
Increased power handling capacity

No matter what speaker you choose, |

it will sound better and measure bet-
ter in the Anechoic than in any other
enclosure. From $39 to $89.

Hear it at your dealer’s today!

Descriptive literature available
We'll be ot the Chicago hi-fi show

AUDIOSPEAKER
LABORATORIES

1114 East Emporia Street
Ontario, California

by RICHARD D. KELLER

boolk rTreviews

Principles of Electronic
Instruments

Gordon R. Partridge; pub. by Prentice-
Hall, Inc., Englewood Cliffs, N.J.; 392
pages; $11.00.

This text could form the basis of a most
interesting and practical college or tech-
nical-school course on electronic instru-
| ments, and prove useful as well to the
graduate student or engineer who is de-
veloping special-purpose instrumenta-
ton.

The major part of the book deals with
instruments to measure electrical quanti-
ties by electronic methods (VTVM's,
electrometers, phasemeters, etc.), and the
rest treats nonelectrical quantities, with
emphasis on transducers which convert
the quantity in question into an electrical
signal which can then be measured by
instrument.

The level of mathematical material
varies considerably, depending on the
topic. Operational transform techniques,
calculus, algebra, and arithmetic are used
as required. A number of modern com-
mercial instruments are used to exempli-
fy some of the principles involved.

In the industrial world today, elec-
tronic instruments find a place in meas-
uring almost any quantity one might
mention — acceleration, velocity, dis-
placement, force, strain, thickness of
materials, mass and weight, pressure and
vacuum, temperature, light intensity and
color, radioactivity, chemical quantities,
medical and biological measurements,
applications to safety and inspection de-
vices, and many others. The ideas pre-
sented will open many interesting pos-
sibilities.

| Transistor Electronics

| Ed. by David Dewsts and Arthur Rossoff;
pub. by McGraw-Hill Book Co., Inc.,
New York; 380 pages; $4.95.

This text is one of a rash of recent books
on transistor devices and circuit theory.
It takes a mathematical approach, but
does not present actual circuit component
values. Specific prototype uses are
stressed rather than a comprehensive, all-
inclusive handbook-type coverage. The
early chapters deal with semiconductor
physics, quantum mechanics, energy band

theory, and Fermi-statistics, while later
ones cover transistor devices themselves,
relating device properties to physical the-
ory.

The text seems to be well balanced and
up-to-date, and it contains numerous
problems after each chapter.

Sound

Alexander Efron; pub. by John F. Rider,
Publishers, Inc., New York; 72 pages;
$1.25, paper-bound.

This booklet is another fine addition to
the Basic Science Series; it is both rigor-
ously accurate and easily readable for
anyone. There is no math.

Scores of excellent illustrations and
analogies are used to demonstrate the
physical and psychological aspects of
sound from the originating vibrations to
the cochlear response of the inner ear.
It is interesting and educational, and
regardless of how well versed you are
in high fidelity, you’ll be surprised at
what you can learn from these pages.

Tape Recorder Manual,
Volume 1

Pub. by Howard W. Sams & Co., Inc.,
Indianapolis, Indiana; 144 pages; $2.95,
paper-bound.

Full servicing and operating information
on recent tape recorders made by nine
different manufacturers is presented in
this first of a new series of Photofact
Publications.

The coverage includes detailed photo-
graphs of each piece of equipment with
all parts identified, general information
and specifications on each recorder, ex-
ploded views showing all mechanical
parts and how they fit together, parts
lists, and complete schematic wiring dia-
grams.

The particular models included in
this volume are the Ampex 612; Bell
Sound RT-75; Columbia Records SG0A;
Ekotape 250, 257, 252, 253, 254, 255,
260, and 261; Ellamac “Language Mas-
ter”; Magnecord F-35B; Silvertone 7074,
VM 710, 711, and 750; and Wilcox-
Gay 651 and 674. Anyone working
with any of these recorders will find the
exceptionally complete and detailed in-
formation quite worth while and helpful.

AUDIOCRAFT MAGAZINE



stereo
tape deck kit
mooeL TRao 514395

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 buid 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 7% IPS. Frequency response =2 db 40-12,000 CPS at 74
IPS. Wow and flutter less than .3%4. Signal-to-noise 55 db at less than 1% tota: harmonic
distortion. NARTB playback equalization. Make your own high quality recordings for
many pleasant listening hours.

stereo equipment
cabinet kit

CENTER SECTION MODEL SE-1 814995

95
SPEAKER WING MODEL SC-1L or R 53 9P ea.

Beautifully designed, this stereo equipment cabinet has
ample room provided for an AM-FM tuner—tape deck
— preamplifier — amplifiers — record changer — rec-
ord storage and speakers. Constructed of %* solid-
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.

i [ e a g

DELUXE AM-FM
TUNER KIT

HEATHKIT
MODEL PT-1 8998

Here is a deluxe combination
AM-FM tuner with all the ad-
vanced design features required
by the critical listener. Ideal for
stereo applications since AM
and FM circuits are separate and
individually 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.

STEREO PRE-
AMPLIFIER KIT

HEATHKIT 95
MODEL sp-2 #O6

This unique two-channel con-
trol center provides all controls
necessary in stereo applications.
Building block design lets you
buy basic single channel now
and add second snap-in channel
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 85498

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 52198

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.

HEATH COMPANY ° a sub.:du.wl}@.ymom, inc. * Benton Harbor 18, Mich.

SEPTEMBER 1958



easy-to-build S:

o HEATHIKITS

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!

Step-by-Step
Assembly

Instru . e
(/f Install 2.001 utd disc condenser {rom socket 8 ctions

B7 (NS) to ground lug Bll (NS). Cut the & - ‘ Read the step . . .
leads 80 that they are just long enough to f 4 .
reachand dress the condenser close to chas- y perform the opgratuon
®is, over the wires already present. < ...and check it off—
1 ) Connect a 470 K2 resistor (yellow.violet. [ it's just th_at simplel
yellow) trom socket B (S) (2) to BS (NS). 2 ] These plainly-worded,
Mount as close to the socket as possible. « easy‘to~follow steps
cover every assembly
operation.
Easy-to-follow HEATHKIT
Pictorial

Diagrams . . . bookshelf 12-watt

Detailed pictorial
diagrams in your Heathkit o gve °
construction manual ampllfler klt
show where each and MODEL EA-2
every wire and part is

to be placed. E $2 7 95

Learn-by-doing There are many reasons why this attractive amplifier is a tre-

Experience mendous dollar value. You get many extras not expected at this
For All Ages . . . price level. Rich, full range, high fidelity sound reproduction
Kit construction is not with low distortion and noise . . . plus *"modern"’ styling mak-
only fun—but it is ing it suitable for use in the open, on a bookcase, or end table.
educational too! You Look at the features offered by the model EA-2: full range fre-
learn about radio, quency response (20—20,000 CPS £ 1 db) with less than 1%
electronic parts and distortion over this range at full 12 watt output—its own built-in
circuits as you build preamplifier with provision for three separate inputs. mag
your own equipment. 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
z:ﬂxea-‘ll;:la“x?:i texture in black with inlaid gold design. Front panel features
brushed gold trim and buff knobs with gold inserts. For a real
Components sound thrill the EA-2 will more than meet your expectations,
Used in All Kits ... Shpg. WL. 15 Ibs.
Electronic components
used in Heathkits come
from well-known manu-

facturers with established TIME PAYMENTS AVAILABLE
reputations. Your ON ALL HEATHKITS
assurance of long life WRITE FOR FULL DETAILS

and trouble-free service.

8 AUDIOCRAFT MAGAZINE



HEATHKIT

chairside enclosure kit
This beautiful equipment enclosure will

”EW 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 tiit-out
shelf and lift-top lid can be installed 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

Be sure to specify
model you prefer

*43%

CE-1T Mahogany
TRADITIONAL

wessssscssrscasn

eessoceovsnse e

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 $25.95 (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 control, 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 $25.95 (with cabinet)

ploneer In
"'do-ft-yourself’
electronics

L1 7. %3 . COMPANY .

SEPTEMBER 1958

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}4 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
styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

F ablbsldlnry of Daystrom, Inc.
%

MODEL WA-P2 $19.76 (with cabinet)

BENTON HARBOR 18, MICHIGAN
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\ HEATHKIT 25-WATT

MODEL W-5M

$5075

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

- HEATHKIT 70-WATT

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 youl
Note: Heathkit model WA-P2 preamplifier recommended.
Shpg. Wt. 52 Ibs.

HEATHKIT DUAL-CHASSIS
MODEL W3-AM

$4975

One of the areatest 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

$3975

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

$3550

For maximum performance and versatility at the lowest
possible cost the Heathkit model A-9C 20-watt audio
amplifier 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

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




NEW LOW PRICE!

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 itl Shpg. Wt. 195 lbs.

sesssessssstssssetns

MODEL HH-1-C
(imported white birch)

MODEL HH-1-CM
(African mahogany)

*29

each

sesseveesssevssoa

HEATHKIT

BASIC RANGE

high fidelity speaker system Kkits

MSSD.EL $3995 A truly outstanding performer for its

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
aliows you to enjoy a quahty 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 }4” plywood. Impedance 16 ohms.

Shpg. Wt. 25 Ibs.

Free Catalog!

Don’t deprive yourself of
the thrill of high fidelity 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 it today!

pioneer in

"'do-ft-yourself'’

electronics

HEATHKIT

RANGE EXTENDING

Designed to supply very high and
very low frequencies to fill out the
response of the basic ($S-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.
Shpg. Wt. 80 Ibs.

2% S99

SEPTEMBER 1958

name

COMPA N Y BENTON HARBOR 18, MICHIGAN
ll a /J\/bsldlary of Daystrom, inc.
e

[ Please send the Free HEATHKIT catalog.
[ Enclosed is 25¢ for the New HI-FI book.

address

city & state

ALSO SEND THE FOLLOWING KITS:

QUANTITY

1TEM MODEL NO. PRICE

Enclosed tind $

. Please enclose postage for parcel post—express orders are shipped delivery

charges collect. All prices F. 0 B. Benton Harbor. Mich. NOTE: Prices subject to change without notice,
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SCOTT STEREO PREAMP

Many special features have been included
in the H. H. Scott Model 130 stereo pre-
amplifier: lights which give a visual indi-
cation of the mode of operation; dual
pickup level adjustments; a phase reverse
switch, which allows the listener to reverse
the phase of either channel 180° with re-
spect to the other; and a third, or center-
channel, output. Front-panel controls in-
clude a PICKUP selector, TAPE MONITOR,
SCRATCH FILTER, RUMBLE FILTER,
PHASE  switch, LOUDNESS-VOLUME
switch, INPUT SELECTOR, STEREO BAL-
ANCE, STEREO SELECTOR, LOUDNESS,
and separate tone controls for each chan-
nel. The 130 measures 1512 by 5 by
12V4 in., and sells for $169.95.

SPEAKER ENCLOSURE

Audiospeaker’s Amechoic speaker enclo-
sure is a small totally enclosed box which
stands 4 ft. high and occupies approxi-
mately 1 sq. ft. of floor space. Standard
and utility models are made for 8-, 12-,
and 15-inch wide-range or coaxial speak-
ers, and they range in price from $39 to

Axudiospeaker
“Anechoic”
speaker
enclosure.

$89. Because of the acoustic design,
placement is said not to affect bass re-
sponse; the speaker is given a strong
acoustic resistive load at all frequencies.

COMPONENTS STEREO-VERTOR

Recently announced by Components Cor-
poration is the new Stereo-Vertor for
playing both 45/45 and MSD stereo
records. The unit demodulates an FM-
multiplex subcarrier, and so serves in

12

three ways for stereo reproduction. It is
designed for use with one monophonic
preamp, two power amplifiers, and two
speaker systems. Price of the Stereo-
Vertor is $39.50. Also available is a test
record (No. 58-45/45) for checking
cartridge balance, channel separation,
and rumble; it sells for $1.00. Com-
ponents also claims that all their pro-
fessional turntables are ideally suited for
stereo records because of negligible ver-
tical rumble.

STEREO TUNER

Harman-Kardon has recently made avail-
able the Duet, Model T-224 stereo FM-
AM tuner. It provides for reception of
stereo broadcasts without the necessity of
a second tuner, and has an FM multiplex

Harman-Kardon stereo tuner.

jack on the back. The FM section has
a low-noise front end, an Armstrong cir-
cuit with pentode limiter, wide-band
Foster-Seeley discriminator, and AFC.
Manufacturer's specifications include:
sensitivity — 7 uv for 30 db quieting,
and 3.5 uv for 20 db quieting; frequency
response — *=0.75 db from 30 o
15,000 cps including standard 75 musec
de-emphasis; IM distortion — less than
0.5% at 309 modulation and less than
3% at 100% modulation. AM specifica-
tions include: frequency response — *£3
db from 20 to 4,000 cps; distortion —
3% IM, 1% harmonic; sensitivity — 80
v per meter, 10-pv terminal sensitivity.
Price of the Duet is $114.95.

TURNOVER STEREO CARTRIDGE

Ronette is now marketing a four-termi-

Ronette turnover cartridge.

nal turnover stereo cartridge and a four-
terminal single-stylus stereo cartridge.
These are similar in size to the TX-88
Superfluid cartridge, and will employ the
Duo-Clip stylus assembly. Both will
mount on V4-inch or 5/16-inch centers.

STEREO CONVERSION KITS

Two kits for converting existing mono-
phonic tape recorders to stereo are being
offered by Nortronics. Model SK-100
allows conversion to half-track, two-
channel stereo, and sells for $23.50;

Tape conversion kis.

Model SK-50 is for conversion to quar-
ter-track, four-channel stereo, and its
price is $26. Additional playback and/-
or record amplifiers are necessary de-
pending on the function desired. Also
available are two erase kits to comple-
ment the stereo kits. The EK-100
matches the SK-100 and sells for $14,
and the EK-50 (also $14) fits the SK-
50.

WINSTON ANALYZER

The Win-Tronix Model 800 hi-fi/audio
system analyzer is a complete hi-fi and
audio test laboratory in one portable in-
strtument. It incorporates the functions
of six different instruments including an
audio VTVM, audio signal generator,
audio output wattmeter with speaker
loads, IM distortion meter, harmonic dis-
tortion meter, and db and noise meter.
Specifications are said to be comparable
with laboratory equipment. The integra-
tion of the various functions requires
only two cable connections for all tests.
Dealer net is $169.95. Further informa-
tion may be obtained from Wainston
Electronics, Inc.

For more sinformation 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
yot're interested, the manufacturer's
name, and the page referemce. Be
sure to put dowm your name and
address too. Send the cards to us and
we'll send them along to the manyu-
facturers. Make use of this special
service; save postage and the trouble
of making individual inquiries 1o
a number of different addresses.

AUDIOCRAFT MAGAZINE



Premium Hi-Fi

APPROVED

by HIGH FIDELITY
CONSUMER'S BUREAU
OF STANDARDS

The only stereo cartridge and arm

approved by High Fidelity Consumer’'s Bureau of Standards

D Theindependent, bias-free High Fidelity Consumer’s Bureau of Standards has established
rigid performance standards against which all equipment must be tested before the
Bureau'’s official Seal of Approval can be given.

D The triumphant new ESL GYRO/JEWEL stereo cartridge and GYRO/BALANCE stereo
arm are the only true high-performance stereo components approved by the High Fidelity
Consumer's Bureau of Standards at this time. The ESL C-60 Series cartridge, for
wmatchless monophonic reproduction, also enjoys the Bureau's distinctive Seal of Approval.

P Here's why the best costs less: Inferior or makeshift stereo products all too soon may
require replacement. No need to buy one substandard component after another, when a
single purchase can bring you the superlative new ESL stereo cartridge and arm,
years ahead in design and long-lasting in construction.

D Inaddition, the ESL GYRO/JEWEL (only $69.95) and GYRO/BALANCE (only $34.95)
will more thau save their own cost by greatly extending the life of valuable records and
styli. Economize today with E S L—the perfectionist stereo equipment of tomorrow!

POR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
Dept. C+ 35-5 4 Thirty-sixth Street « Long Island City 6, N.Y.

SEPTEMBER 1958

First hi-fi performance
standards set by
new Consumer's Bureau

Never before has it been possible for a
consumer to know positively whether the
hi-fi equipment he buys is of true high
fidelity quality, because no such performance
standards have previously existed.

This vital need has been fulfilled by the High
Fidelity Consumer's Bureau of Standards,
an independent, objective organization of
informed consumers having no connection
with any manufacturer or trade group.

This Bureau has carefully set up rigid
winimum standards of performance which
must be met by any component before it
becomes eligible to display the Bureau’s
coveted Seal of Approval. Equipment is
tested by an independent laboratory of
unquestioned competence and integrity
(Hirsch-Houck Laboratories of former
Audio League fame).

The Bureau's distinctive Seal of Approval
(above), for the first time provides the
consumer with an intelligent and reliable
wmeans by which he may instantly identify
truly superior high fidelity products.
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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 ...

The paradox is that in comparisomwith
most of these the AR-2, on musical |
material, seems to have response about

an octave lower. ‘

“.. . low distortion sgems t0 800 N0t L e
octave (of bossT 10 the AR-2 or}.if you
prefer, ... distgrtion takes an octave away
from speakers/with seemingly similary
response curves ' LS B

revi uw # :"ll;l[lzg'i.ged (Fred Grunfeld)

... too much capnot be said for the'
little AR-Z's . .. they have a wonderfully
natural quality-<totally unlike the
metallic timbre 'that mars so many
top-ranking speakers. They are particularly
the answer for anyone who déemands .
a very clean.string tone.'. . « >
e

THE DIAPASON et s. whietora

“. .. the problem ‘éﬁ reproduging veé

low frequency organ tone without distortion
or coloration was considerable. ¥
‘Electronic’ sound would not do. Acoustic
Research speaker systems [10 AR-2'5.
installed permanently in @ synthetic
reverberation device ot Christ Church,

P L A Y B o Y {John M. Conly)

“One exception to this rule: [of sefecting
o single-cone unit from omong Jow-cost
speaker systems] the Acousiic Researgh....
AR-2, at just undér $100, is 3 two-way
speaker (tweeter and special air-supported
woofer), of extraordinary smgothness,

It is definitel§-a bargain = \q’//

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

cabinet finish. Literature is available for the asking.

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

T

by MONRCE UPTON

Author of
“Electronics for Everyens”

N 1883 Thomas A. Edison, trying to

prevent his carbon-filament lamp
from blackening inside, sealed a wire in
the glass envelope close to the filament.
With a positive voltage on the wire, a
small current flowed; with a negatively
charged wire, there was no current. (We
realize now that only the positive wire
attracted the negative electrons shed by
the incandescent filament.) Charles Am-
brose Fleming, in England, adapted this
"Edison Effect” to make a diode detector
for wireless by replacing the wire with
a metal plate.

The temptation is great to account for
the genesis of the first true radio tube,
the Awdion, by paraphrasing the im-
mortal Tinker to Evans to Chance double
play with Edison to Fleming to De
Forest. All Lee De Forest had to do
was put a grid between Edison’s filament
and Fleming's plate. But De Forest had
no assists. His search for a better de-
tector that led him to the Audion began
in 1901 in his Chicago hotel room with
a Welsbach gas burner. The crashing
sparks of a spark-coil transmitter caused
one section of the gas mantle to burn
more brightly. So! Was there some con-
nection between wireless waves and
heated gases?

In 1903, in his New York lab, a de-
tector with two platinum wires extend-
ing into the gas flame of a Bunsen
burner worked so badly that he switched
to a carbon-arc lamp, which proved
"noisy,” and he ended up with an in-
candescent filament in an evacuated glass
bulb.

Close to the battery-heated filament
he put a platinum plate, positively
charged by a second battery. He hoped
that the voltage of the signal, perhaps
by an ionizing effect on the gas, would
change its resistance to the battery, pro-
viding a sort of relay action.

Seeking more positive control, De
Forest next connected the antenna to tin
foil wrapped around the outside of the
bulb. Moving this new control electrode
inside the bulb, he made it a second
plate, opposite the first plate. His final
move was to place it between the fila-
ment and the first plate, punching holes
in it so it wouldn’t block the passage of
the gas. A piece of wire, bent back
and forth to form a grid, proved more
practical than the plate full of holes, and
the Audion was born.

AUDIOCRAFT MAGAZINE
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THE FISHER

LOOK CLOSELY! The name “THE FISHER" on a power amplifier tells THE FISHER 200
you that it is the product of twenty-one years of high fidelity leadership. 60 watts; 160 watts of reserve
peak power. IM and harmonic
LISTEN CAREFULLY! The clean tonal output of THE FISHER is the distortion inaudible.  $179.50
resu}t of advanc?d cngincering. Power output is constant over th:e ?ntire THE FISHER 100
audible range, without fall-off in the low bass tones or overemphasis in the
highs. Tremendous reserve power for orchestral peaks, and freedom from SO LD I (L
ghs. . N P P' ’ power. Z-Motic Variable Damp-
overload relieve listener fatigue and add to the enjoyment of your system. ing Factor Control. $119.50
JUDGE WELL! Whatever your needs, the FISHER amplifier you select THE FISHER 125-AX
will meet your requirements perfectly. Terminal connections match all 125 watts on regular progrom
speaker impedances. Conservative construction throughout assures every material. Speaker outputs for 4,8,

owner virtually unlimited years of trouble-free, dependable service. 16 ohms ond 70.7 volts. $229.50

Slightly Higher in th Wi
WRITE TODAY FOR COMPLETE SPECIFICATIONS ightly Higher in the Far West

_ FISHER RADIO CORPORATION - 21-31 44TH DRIVE « L. 1. CITY 1, N.Y.
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N A BUDGET
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) Stereo’s Standard

&39

You need the

Inciudes on B” cooxial speoker such as:

costing
between

E-V CORONET"® {with SP8B), Net $45
E-VBARONET?" [with SP8B),Net $74.50

SP8B: Wide range, economical, super-effi-
cient cooxial specker. Small high-frequency
propogotor insures fine dispersion.

*60-°90

Includes o two-woy seporate system such os:
E-V CORONET IA, Net 5102

E-V BARONET III, Net $111.50

E-V REGAL IA, Net $103

costing

between

or Includes o 12" coanial speoker such osi
E-V MARQUIS"® (with $P128}, Net $98
E-V ARIBTOCRAT® (with 5P128),
Net $107

$P128: Added efficiency with lower reso-
nance. Extends fundamental low range
Excellent dispersion for widest stereo effects.

Includes three-woy speaker such as:

E-V MARQUIS* {with 12TRXB), Net $129
E-V ARISTOCRA.T" (with 12TRXB},
Net $138

12TRXB: Hos oil the feotures of the SP12B—
plus a seporote high-frequency driver with
electricol crossover for still lower distortion.
Gives widest spreod of vitol stereo ronge to
ochieve large stereo listening areo

costtng

between

*120-
‘140

such os the new E-V REGAL 1Il

Super-compact, spe-
RE GAL cially designed system
with toilored companents 10 give enhonced
range and purity af tone with leas! loss af
efficiency. Does nat require high powered
omplifier. Net $147.50

costing

between

*140-

-
v 1

401 -~

Includes o 15" mww, coker such o1
E-V EMPIRE* lwith IM Mot 8178

- _ EMPIRE’ 555 o’

27RX8, hnmﬂ\ft '

H o _-' .‘udd.dbmw- ge cone, ond
. . delivering Py

‘E.V systems which can be expanded with E.-V Bui
ing Blocks whenever your budget permits.

NOTE: All E-V enclosures also available in limed oak

or walnut finishes.

totally compatible
E-V STEREO CARTRIDGE

% the first stereo cartridge
% the only field tested stereo cartridge
Thousands olreody in use prove it

% Ploys ALL RECORDS BETTER
Unexcelled for stereo; superior even to
your present cortridge for monaurol

% Highest vertical and horizontol
complionce
For superior trocking,
longest record weor

*

Best chonne! separotion
over 20 db between chonnels

*

Flottest response

Fla! beyond oudibility ta RIAA curve
Hum ond rumble for below ony
mognetic cartridge

*

*

Two ceromic elements deliver precise
RIAA curve with no hum!

% Exclusive E-V Built-in Vertica! Rumble
Suppressor ollows record chonger use
for stereo

% .7-mil reploceoble [diamond or
sapphire) stylus is the ideol size ...
gives you belter reproduction,
fonger record wear

Then choose o second omplifier ond pre-
amplifier. I this is your initiol high fidelity
system, slor! with ony stereophonic dual
omplifier-preomplifier. Ploy monourally un.
Hl you odd o second specker for stereo.

The E-V Totolly Compatible Sterec
Cortridge is the industry’s standord.
Choose the model to fit your needs:
MODEL 2ID—Stereo with .7-mil Diomond
Stylus, Net $19.50

MODEL 26DST~-Dual Stylus Turnover from
.7-mil Diomond Stereo to 3-mil Sapphire
Monaural, Net $22 50

or the E-V Velocity Stereo Cortridge
MODEL 2IMD—Stereo with .7.mil Diomond
Stylus, Net $19.50

MODEL 26MDST—Dual Stylus Turnover from
7-mil Diomond Stereo to 3-mil Sopphire
Monaural, Net $22.50

Add-on

E-V BARONET®...

smallest folded-horn corner enclosure for best musicol
balonce and response range: phenomonol bass range;
extended two full octaves. Matches the Coronet and other

comparoble speaker systems. With SP8B, Net $74.50, or
BARONET lil with SP8B ond T358 VHF driver, Net $111.50

Add-on
E-V ARISTOCRAT"...

Add-on
B.¥ MARQUIS®..

populor folded-horn corner enciosure
compact, economicol delivers most
extended boss ronge for ils size. With
SP12B. Net $107.00; with 3.way 12TRXB,
Net $138

motching olong-the-woll counterpart of the
popular Aristocrat. Response down to 40
cps. With SP12B, Net $98.00; with 3-way
12TRXB, Net $129

Add-on
E-V REGAL III...

1, specicily d d system with tailored
eompovunh 1o give enhonced range ond purity of tone
with keast loss of efficiency. Does not require high
powered omplifier, Net $147.50

< L ELIt L
. Add-on 4 il <.
E-V EMPIRE®...

direct radiator Kllpub‘kqund lw-boy enclosure .ul

Systems shown are but a few of the multitude of E V com
binations found in every price class. Ask your dealer or

wiite Eleciro- Volce fur information on the industiy s most

complete line of high fidelity speakers and enclosures.
y

Add-on the new
E-V CORONET?®..

true, bolonced high hdehby veproduc'ion
in emely small icol spac ]

form: only 10 inches of

‘ wall spoce required.

Complements Aristocrot,

Morquis, Boronet or

comparable speaker rys-

tom. With SPSB B-lnch

specker, respense down

—= to 70 cps., Net $65.00

or odd-on CORONET IA with SP8S ond

Y358 VHF driver, $102.00, or odd-on
REGAL IA, Net $103

Add-on STEREON IA

The ofl-new Electro-Voice speoker system
thot solves your space problem—saves
you money. Where space doesn’t permit
you to odd o second fuil-ronge speaker,
o Stereon is the answer. It's compact,
becouse the Stereon reproduces only those
frequencies needed for stérec. Bass below
300 cps does’ not contilbute to the stereo

oHect .. 30 B from beth i hondied
by your present full-ronge speaker through
the occessory XX3 Stereon Control Filter,
(Finest E-V mid-boss, trable ond high fre-
quency c Qive smooth resp:
from 300 to 19,000 cps.)

=

ELECTRO-VOICE, INC.. BUCHANAN, MICHIGAN
Acoutics—Micsaphone, Phono.Car-

High-Fidelity loudipeokers and Enclosures.

¢ Address Speakers. Marine Instruments, EVI Pro
festiono! Electronic Instruments ond Mitilary Maoterial.




Readers’
Forum U

Gentlemen:

It was indeed a pleasant surprise to see

the No. 2, December 1955, issue offered

again as a back copy. My set is now com-

plete except for No. 4, February 1956.

Is it at all possible to get that issue?
Peter Rosamilia
255 Montclair Ave.
Newark 4, N.J.

If any reader has a copy of Vol. 1, No.
4, that be will sell, please write to M.
Rosamilia at the address above.— ED.

Gentlemen:

Three or four years ago, I bought what
I thought to be a two year subscription
to the Awndio League Reports, little
knowing their publications appeared as
infrequently as rain in the desert, and,
in consequence, my money actually
bought me what, in all likelihood, would
be a lifetime subscription. Sporadic and
all, the little bulletins were interesting
and so written that the audio enthusiast

obtained factual information apout prod-
ucts tested, not readily available else-
where. Many subscribers undoubtedly
shared regrets with me when we learned
the organization had closed shop.

Congratulations to AUDIOCRAFT for
featuring reports by the same personnel
with the same quiet yet factual tone and
style reminiscent of the Audio League.
It is a rare pleasure to read reports which
do not bow too low to sensitive adver-
tisers, and at the same time treat the
subject in an understanding way, quite
different from the antiseptic, almost an-
tagonistic manner of other consumer
testing organizations. It is to be hoped
AUDIOCRAFT will continue to carry
them.

Another feature I have especially en-
joyed since the inception of the maga-
zine is “"The Grounded Ear, and just
as heartily detested “Sound-Fanciers’
Guide,” in the latter not the content but
the style.

H. C. Palmer
Timmins, Ont.
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RUTTORIAT, —

Three-Terminal Troubles

THE first stereo pickup cartridge in-
tended for sale 0 the public had
three output terminals: two hot leads,
one each for the two separate channels,
and a ground lead common to both chan-
nels. The next cartridge on the market
had four terminals; there were individual
ground leads for the two channels. Since
then stereo cartridges have been released
with three- or four-tezminal construction
in what appears to be haphazard fashion.
No consistent patterr. can be discerned.
There are inexpensive ceramic cartridges
with four output terminals, and quite
expensive magnetic stereo cartridges
with only three terminals. And vice
versa, of course.

We think it can be assumed that
manufacturers of hign-quality cartridges
have not based their decisions in this
matter on cost consicerations. An extra
terminal (particularly on a cartridge in
the high-price brackets) represents at
best a miniscule part of the total price.
We have been assured that the internal
construction of a four-terminal unit is
no more costly than that of a three-termi-
nal one. Why, then, are three-terminal
cartridges made?

Presumably they are made to facilitate
installation in existing tone arms, many
of which have two signal leads and a sep-
arate ground lead, pu: there for profes-
sional balanced-line applications; or in
some record players with tone arms
having three contac: terminals, which
are easily converted tc three-wire opera-
tion. There may be some slight advan-
tage in three-terminai construction also
for makers of packaged ready-to-play
stereo phonographs, who can tilor am-
plifiers specifically for a common ground
connection at the cartridge. But when
you think about this twice, it becomes
obvious that a three-terminal cartridge
has absolutely no advantage even in these
applications. It is che simplest thing
imaginable to connect together the two
ground terminals of a four-terminal car-
tridge, if you want or need a common
ground at the cartridge.

On the other hand, :t is difhicult or im-
possible to separate the ground leads for
the two channels of a three-terminal
stereo cartridge. There are two major
disadvantages of a three-terminal unit,
either of which amounts to a sufficient
reason, in our opinion, to warrant ces-
sation of their manctacture — with the
possible exception of those cartridges
made specifically for ready-to-play pho-

nograph manufacturers, and not sold for
general use.

First, there is the problem of hum.
If you have more than one common
ground connection between the two am-
plifying chains of a stereo system, you
have a hum-producing ground loop. The
only way you can avoid a ground loop
with a three-terminal cartridge is to keep
the left-channel amplifier, preamp, and
speaker system isolated from the corre-
sponding units for the right channel.
That pretty much rules out a ganged gain
control, a balance control, or any of the
channel switching that is so convenient
in a stereo system. If you have a second
common ground at the input of a stereo
preamp-control unit, you may get by
with only a slight increase in hum. But
if you try to use a pair of conventional
preamps with the common stereo controls
between them and the amplifiers, you get
into real trouble. We tried it with a
three-terminal magnetic pickup, and got
not only hum but motorboating (low-
frequency oscillation) if we tried to turn
up the gain to a listenable level. Even
high-output ceramic three-terminal car-
tridges were unusable in this setup.
Four-terminal cartridges, with separate
grounds to the preamps, worked.

Far more serious is the other disadvan-
tage: shock hazard. There isn't much
doubt that some stereophiles will use, as
a first step in converting to stereo, the
audio system of an AC-DC radio or
phonograph for the second channel. The
chassis of such a set may be at a high
AC potential with respect to ground. A
three-terminal cartridge will make an
electrical connection between this chassis
and the ground circuit of the main sys-
tem, which is connected to any exposed
metal knobs, escutcheon plates, and metal
covers. If the main sound system is
wired to an earth ground this may blow
a house fuse; if not, touching any metal
of the system may give the operator a
severe shock and, possibly, kill him.
Four-terminal cartridges, with separate
ground circuits, eliminate this possibility.

We believe that this is so strong an
indictment against three-terminal car-
tridge wiring that their manufacture for
general use should be discontinued. We
have been informed that some manufac-
turers have already switched to four-
terminal models. In the meantime, every
potential user should be warned against
connecting one to an AC-DC or trans-
formerless appliance of any kind. —R.A.
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LL through the last months of 1957

. 1 undertook a lengthy project in
which all kinds of conventional car-
tridges were tested with stereo records,
to determine just what would happen to
both the cartridges and the records. Since
the equipment on which the records are

o enters into the.wear problem,
vers, record
rere  used.

of the currently

tested in these arms,
From the first, this ‘ was obvious:
stereo records are compdtible when

played on equipment that does not give
the best monophonic reproduction. With
most package sets I found very little dif-
ference between stereo agd conventional
records. The intern

eo record, this could
output-wave shape. Thus
ect a very low-rumble unit

the case
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that I could use to check cartridges, and
as a control for checking other turntables.

Turntables and Arms

The control turntable was an enormously
heavy affair, with a deck of boiler plate
and an immense table made of thick,
heavy steel. It was isolated in a heavy
sponge-rubber pad atop a wooden box,
the top portion of which floated in sili-
con jelly. As a control it was perfect.
Of course, it would be out of place in
a home; it was a huge and messy affair.
However, it did its job. It performed
without a measurable trace of rumble
or motion of any sort, no matter what
went on around it.

As the control arm, I selected a studio
type (the Gray 106) with plug-in shells.
I found that viscous-damped arms were
unsuitable for stereo records unless of a
type that could not tilt from side to side.
The older Gray arms are “tiltable” in
this way, but the new model was found
to be well suited to stereo. Further, it
has a wristlike action which keeps the
stylus vertical (as viewed from the
front) when a warp passes under the
head.

Other arms found suitable were the
Fairchild, the Rek-O-Kut, the new Pick-
ering Unipoise as well as the 190-D,
the Grado, and the GE. This list is not
complete. Not all arms were tested: this
article is not intended to be a buying
guide. A sclection was tested only to
determine the basic types of arms and
arm pivots which were suitable and
which were not. Since many good arms
have been sold in the past ten or more
years, 1 will list the criteria for stereo
arms rather than the arms we tested, to
prevent overlooking any good or bad
m types.
~ {T'he vertical pivot must be free; the

iem must have complete freedom of ver-
“tical motion.

The arm should be designed for
mounting so as to pass through two areas
of minimum tracking error. This will
permit one very large area of small track-
ing error across the record. Tracking
error destroys separation and adds to har-
monic content.

The arm should have very good lateral
bearings. Many arms (contrary to ex-

?.. &

3, e

(&1 4 5
i.s."u. taa k ew;

Ry e b

oottt T o

H i pogee ks 1=
ﬂ -hb" e ey i .u,_‘, :

Tt |

0*1‘3'

e
L

pectations) did not have very high later-
al compliance.

The resonant frequency of the arm
must be below 40 cps. It must be well
damped and should not cause an easily
measured peak in the response. Should
this happen, separation will be damaged
at many of the upper harmonics of this
resonant frequency.

Turning again to the record-playing
device, I found that some of the better-
known record players were quite un-
suitable for playing stereo records, much
less testing them. Several exhibited rum-
ble in the 10- to 20-cps range that over-
loaded the amplifier. Others created so
vast a hum field about the motor that
ballistic voltmeters were unusable. These
were lateral faults, things that should
cause trouble with conventional records!
Vertically, nearly all the record players
released in 1957 or before were intoler-
able. Some record changers which had
been redesigned for stereo were fairly
good, although one was even worse than
its prestereo version. The following
points are of maximum importance when
selecting a record-playing device.

Check the bearing surfaces between
the table and deck. There should be a
minimum of play. Plav results in rum-
ble.

The motor must be well isolated from
the deck. Put a cigarette lighter on the
deck. Start the motor and put the arm,
with a new magnetic stereo cartridge in
it, on the cigarette lighter. Listen

through a speaker of known good bass
characteristics, with an amplifier having
good bass reproduction.

The deck must be mounted on some
sort of sound-absorbing or resonating
If these are springs, make sure

material.




they are adjusted so that all vertical and
lateral motion is absorbed.

Check for hum. Put a high-impedance
magnetic cartridge in the arm, connect
it to a preamp, turn up the gain, and
listen for hum. See if it can be cured.
Check the unit for a separate ground
lead. Make sure you can isolate the
ground of one channel from the other.

Monophonic Cartridge
Performance

The most interesting part of these tests,
certainly, was finding out what would
happen to a stereo record when played
with a conventional cartridge, and what
would happen to the cartridge. Here is
how I did it: new records were used
with cach cartridge. The cartridge out-
puts were connected through a preamp
into a sound system and monitored
through a pair of speakers. In addition,
a tape recorder was connected to the tape
output of the system. A ballistic AC
voltmeter was bridged across the output
of the preamp along with a key switch
so as to be able to connect to either chan-
nel at will. By this same switch, I was
able to connect an oscilloscope to either
channel to check the wave form of the
channel visually.

Initially, each record was played with
a stereo cartridge. Then it was played
with the cartridge under test. After each
play for the first ten plays, it was played
again with the stereo cartridge. After the
tenth play it was played also with a
vertical cartridge ( Western Electric 9A).
Thereafter, the record was played with
the stereo cartridge after each ten plays
with the regular cartridge. I checked re-
sults with the vertical cartridge after
every 25 plays.

The records used were 12 in. in di-
ameter, but they were all played only
from 10 in. inward with the monophonic
cartridges. When checking with the ster-
eo and vertical cartridges, I was able to
use the outer 2 in. of each record as a
control, comparing it with the inner por-
tion that had been played with the con-
ventional cartridge.

Two different arms were used, one
containing the stereo cartridge and one
containing the monophonic cartridge.
The vertical cartridge was in its own arm
on a separate turntable.

Each cartridge was tested on three dif-
ferent types of record: stereo program

SEPTEMBER 1958

material, stereo test frequencies (indi-
vidual channels and both channels), and
vertical modulation only. This last
proved to be the most difficult for the
cartridges to track, and the most damaged
by all monophonic cartridges.

The cartridges were mounted in slides
and were checked initially in a Gray
108-B arm. This test made certain that
the cartridges were performing properly
on monophonic material. The cartridges
were then mounted in 106 slides and
were interchanged on the two 106 arms.
The stereo cartridges were mounted on
one arm, while the conventional car-
tridges were mounted on the other. Both
were mounted on the same turntable.

The first fact noted was that the har-
monic output from the stereo records
was higher than that from conventional
records. When playing these sterco rec-
ords with the stereo cartridge, however,
this was not found to be true. Conse-
quently, I attributed this to the incom-
patibility of the records. There was quite
a bit of “breaking up” and very high
stylus talk, when playing the stereo rec-
ords with conventional cartridges. This
varied from cartridge to cartridge and
seemed to be a function of the length
of the stylus cantilever, the longer ones
being quieter in general. The breakup
was also reduced. This was not unex-
pected, since such long stylus arms would
be expected to have higher vertical com-
pliance than a similar stylus arm of
shorter length.

The major damage caused to the stereo
record by the conventional cartridge was
gouging of the vertical groove modula-
tions. This varied from cartridge to car-
tridge; several caused no damage what-
ever. The vertical compliance of the
stylus was the variable factor here.

Signal output of the cartridges for ver-
tical modulation affected the sound ob-
tained from stereo records quite a bit.
Some cartridges had significant vertical
output, and the resultant sound was
rather unusual. Since only out-of-phase
information is carried vertically, the
over-all sound changed no small amount.
The resultant sound was, however, no
better than that of a cartridge with no
vertical output.

As was to be expected, the lateral com-

STEREO DISCS

by JOEL EHRLICH

pliance of the cartridges had a lot to do
with the sound. This paralleled experi-
ences with conventional discs. Also,
since the output was somewhat lower
from the setreo disc, the very low-output
cartridges were a bit hard put to keep
signals above the noise and hum level
of the test rig.

The records themselves were surpris-
ingly sturdy and long-lived. On playing
the outer edges of the records and com-
paring them with unused records of the
same material, very little wear was found.
Since these portions were played only
with stereo cartridges, it is obvious that
the stereo record and cartridge were quite
amenable to one another. But that will
be covered in Part 11 of this article.

It was found that the first thing to
deteriorate on the stereo records, upon
subjecting them to play by monophonic
cartridges, was the channel separation.
The separation between the two channels
became less and less, after a given num-
ber of playings, at a rate that varied with
the particular cartridge. This was first
discovered in the frequency-test records
during play of the portions in which a
signal was recorded first on one channel,
then on the other, and then on both.
Progressively greater amounts of signal
could be heard on both channels during
stereo play of the former portions of the
record, as the number of monophonic
playings increased.

With program material, this became
apparent later as the sides tended to
blend with the center. As this grew
worse, too, the stereo effect disappeared
entirely and only a monophonic record
remained. Of course, this was discernible
only during the playing with a stereo
cartridge. Once the record lost all its
stereo effect, no further damage was done
by the monophonic cartridge as long as
the usual care was taken to keep the rec-
ord clean. Concurrent with the lack of
stereo effect, the stylus talk and breaking
up lessened. The harmonic distortion
also went down, but surface noise rose

Continued on page 45
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1009% by a 400-cps tone, and its output
at various signal levels is appliea to the
tuner input terminals through a standard
300-ohm network. The 400-cps tone is
removed from the tuner’s output by
means of a null filter, and the remaining
components, consisting of noise .nd dis-
tortion, are measured on a comyparative
basis with the level of the tone. It is
apparent that this combines the old IRE
quieting sensitivity test with an indica-
tion of the distortion and hum character-
istics of the tuner.

The proposed IHFM standarc defines
“usable sensitivity” as that input-signal
level for which the noise and distortion
components are 30 db lower tnan the
output-tone level; that is, the input-
signal level necessary to reduce noise and
distortion to 3% of a fully moudulated
signal output. On this basis the usable
sensitivity of the HFT-90 was 12 uv be-
fore alignment, and 10 uv after. Such
a minor difference would not be audible.
Full limiting was obtained at about 100
mv.
EICO’s specifications are 2.5 uv for
30 db quieting, and 25 uv for full limit-
ing. Note, however, that the figures are
not directly comparable, since the IHFM
FM Standards have been proposed only
recently. The manufacturer’s specifica-
tions are those for the simple quieting
sensitivity test. Moreover, our tes: figures
are in terms of “hard” microvolts: the
voltage output of the signal generator.
Voltage at the tuncr’s input teeminals is
only half the hard-microvolt vawe, be-
cause of the 300-ohm input network. It
is the latter (the “soft” microvclt) that
virtually all manufacturers use :a specs.
In any case, the practical sensitivity of
the HFT-90 was high enough fc: nearly
any application.

The manufacturer specifies a 260-Kc
IF bandwidth, which was confizmed by
our tests. This, with the 400-Kc linear
range of the detector, makes for non-
critical tuning, low capture ratio {6 db),
close-station separation, and inseasitivity
to drift, which are unique am-:ng FM
tuner kits, to the best of our kncwledge.
AM rejection is also exceptionaily good,
at 34 db. The tuner will handle high
carrier modulation at quite lo signal
levels, as Fig. 2 shows. With this com-
bination of features it is possibie to de-
pend simply on indications of the travel-
ing tuning eye to tune for minimum dis-
tortion — and that is an unusua: feature
even among factory-aligned tuners much
higher in price.

Warm-up tuning drift of the HFT-90
is outstandingly low, meeting the 20-Kc
specification easily from a coid start.
This and the wider-than-normal band-
width mean that you can turn t=e tuner
on, tune in a station immediately, and
not have to retune even once. Line-volt-
age variations do not affect the oscillator

Continued on page 46
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Balancing

Here’s an easy way to

balance speaker response and

satisfy almost any taste

HENEVER a speaker system in-

volves multiple drivers and di-
viding networks, there may be a problem
in balancing the acoustic output of the
drivers that handle the various frequency
ranges. This is caused, primarily, by dif-
fering efficiencies of the speakers used.
A further contribution to the problem
can be made by the acoustic properties
of the room in which the speaker system
is used. In order to achieve proportion-
ate over-all balance, level controls are
often used on the individual drivers.
While the step-wise action of level con-
trols leaves something to be desired, they
are both inexpensive and convenient.
More appropriate devices can be de-
signed, but they are expensive and rather
complex to make, and would involve
critical amplification circuitry.

The most common instance of the use
of level controls for balancing various
bands within the frequency range is
found in the three-way speaker system.
Here the frequency spectrum of the am-
plifier’s output is divided into three sec-
tions through the use of a dividing net-
work. Normally the least efficient of the
drivers in such a system is that which
handles low frequencies. The speakers
that carry the middle and high ranges are
each equipped with a continuously vari-
able level control (actually a variable
resistance). By adjusting the two level
controls independently, the user is able
to obtain a high-middle-low-range bal-
ance that is satisfactory for the particular
speakers used in the system and for the
acoustics of the room in which the sys-
tem is played.

It is strange that the basic theory of
level controls as applied to the multiple-
speaker system has not found a corollary
application to single-cone wide-range
speakers. Perhaps the answer lies partly
in the fact that level controls are usually
associated with dividing networks and
these are not necessary for wide-range
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speakers. Yet the two primary reasons
for using level controls (varying speaker
efficiencies in different frequency bands,
and varying room acoustics ), both apply
in the case of wide-range speakers too.
In fact, the problem of satisfactory bal-
ance throughout the necessary frequency
spectrum is more often a problem with
wide-range speakers than with multiple-
speaker systems.

In experimental work conducted with
wide-range speaker design at Audio-
speaker Laboratories it was found ex-
tremely difficult to reproduce the low-
and high-frequency bands with the same
efficiency as was obtainable in the middle
range. Tests run with a variety of wide-
range speakers showed this to be a com-
mon ailment. ‘Almost invariably there
was a distinctly audible rolloff below
200 cps (often below 400 cps) and
above 8,000 cps. In many cases the
apparently "high” efhciency of a speaker
occurred in the middle range only, and

the speaker was far less efficient at the
extremes of the frequency range. Quite
obviously a problem of balancing was at
hand.

In order to correct for these varying
efficiency characteristics (and for varying
room acoustical conditions, as well) a
solution was found in the practice of
using level controls in conjunczion with
a dividing network in multiple-speaker
systems. To apply this to a wide-range
speaker meant devising a method where-
by level controls could be used 1n at least
two of three separate frequency bands.
The result was the circuit which we call
the Audiolab* range-balancing control,
shown in Fig. 1. It can be seen that this
is a sort of “dividing network” itself, al-
though the frequencies separated in the
circuit are joined together again before
they reach the speaker. The purpose of

Continued on page 36

*No connection with AUDIOCRAFT  Audiolab
Test Report department. — ED.

TABLE |
Lower Speaker Upper Speaker
Crossover Impedance, L1, Cc1, Crossover Impedance, 12, C2,
Frequency Ohms mh #,fd Frequency Ohms mh #,fd
4 1.6 100 4 0..6 10.0
400 8 3.2 50 4,000 8 0.32 50
16 6.4 25 16 0.64 25
4 1.0 65 4 0.. 6.5
600 8 2.1 33 6,000 8 0.21 33
16 4.2 16.5 16 0.42 1.65
4 0.8 50 4 o8 5.0
800 8 1.6 25 8,000 8 0./6 2.5
16 3.2 12.5 16 0.32 1.25
TABLE I Fig. 1. Range-balancing control circuit,
Inductance, Coil Inductance, Coil
mh turns mh turns
.08 52 0.8 178
0.1 58 1.0 198
0.16 77 1.6 246
021 89 2.] 275
0.32 m 3.2 329
0.42 129 4.2 370
0.64 161 6.4 440
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Conclusion: Feedback Design

S IN vacuum-tube amplifiers, nega-

tive feedback has three main effects

in transistor amplifiers. It tends to lower

the gain; to reduce distortion, noise, and

hum originating in the amplifier; and

to change the input and output imped-
ances of the amplifier.

Unfortunately, there is no simple
mathematical analysis of feedback for a
transistor amplifier as there is for a
vacuum-tube amplifier. But this fact
should not prevent us from giving a
word description of the effects, even
though it cannot be made exact.

In a vacuum-tube amplifier the effect
of over-all negative feedback can be pre-
dicted with some precision. If the volt-
age gain of the amplifier is A4, and a frac-
tion 8 (minus for negative feedback )
of the output is added to the input volt-
age, the final voltage gain is reduced to
approximately 4/ (1 — 8A4). The out-
put impedance of the amplifier, which
was formerly some value R, becomes
R./(1 — BA). If, on the other hand,
a voltage proportional to the output cur-
rent were fed back to the input, the
gain would be reduced as before, but
the output impedance would rise above
its former value.

The distortion, noise, and hum pro-
duced in the amplifier will be reduced to
1/(1 — BA) of what they were pre-
viously — the same factor by which the
gain is reduced. The practical use of
negative feedback to reduce distortion
stems from the fact that by building an
amplifier with an original gain A higher
than necessary, the distortion can be con-
siderably reduced, the penalty being a
loss in gain which has been designed for.

These same general features apply also
to transistor amplifiers. Since the input
impedance of transistor amplifiers is not
extremely high, however, the mathemati-
cal expressions quoted above no longer
apply. In addition, the input impedance
of a transistor amplifier can be affected
by feedback.

Negative feedback may be applied
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around the entire amplifier, or around
a single stage or a pair of stages.

Over-All Feedback

There are two ways of obtaining the
feedback signal from the output, illus-
trated in general by Figs. 1 and 2. In

e
INPUT AMPLIFIER

OUTPUT v, ﬁm

FEEDBACK

Fig. 1. Voltage feedback from output.

O
INPUT [AMPLIFIER | OUTPUT LOAD
— e
R s
4

FEEDBACK

Fig. 2. Current feedback from outpus.

Re 3

A —

SOURCE™ | ypuT AMPUIFIER | OUTRUT
¢ — —0

FEEDBACK

Fig. 3. Series feedback to the input.

AMPLIFIER

b
("5“”‘?“,' INPUT
—_—

ouUTPUT

 FEEDBACK

Fig. 4. Parallel feedback to the input.

Fig. 1 we see that the feedback signal
is proportional to the output voltage, so
this type of connection is known as
“voltage feedback.” Distortion, hum,
and noise in the output voltage tend to
be reduced by voltage feedback. In other
words, the output voltage is stabilized.
On the other hand, in Fig. 2 we can see
that the feedback signal is proportional
to the output current. This type of con-

nection, known as “current feedback,”
tends to stabilize the output current.

Note that the distinction between
these two stabilization actions is not
merely academic. It is true that if the
load were a pure resistance, then tae out-
put voltage and output current would be
proportional to each other, and the same
feedback signal would result. 3But in
other cases, as when the load value varies
with frequency, or is nonlinear, it makes
a great deal of difference whether we try
to stabilize the output current or the out-
put voltage. If we use voltage feedback,
tending to stabilize the output +oltage,
the effect on the load is the same as if
the internal resistance of the amplifier
were lowered. And similarly, current
feedback gives the effect of a higher out-
put resistance for the amplifier.

Current feedback, being propcrtional
to the output current, will not be very
effective in reducing gain and distortion
if the amplifier load is a very large resist-
ance. This is just another way of saying
that, since the load resistance i. high,
the current through it is practically the
ratio of the open-circuit output voltage
to the load resistance, and thus tae cur-
rent feedback has no effect. This hap-
pens when the load resistance is much
higher than the output resistance of the
amplifier with feedback.

Similarly, when the amplifier load is
very small, voltage feedback will not be
very effective. ‘This happens when the
load resistance is much smaller than the
output resistance of the amplifier with
the feedback connected.

At the output of an amplifie-, then,
voltage feedback tries to stabilize the
output voltage by reducing the output
resistance of the amplifier, tending to
make the output voltage a replica of the
input; current feedback attempts to stabi-
lize the output current by raising the
output resistance of the amplifies, tend-
ing to make the output current a replica
of the input.

At the input the story is similar. The
feedback can be attached by either a
series or parallel arrangement, as shown
in Figs. 3 and 4.

In Fig. 3 the feedback is aprlied in
series with the input. Since the feedback

AUDIOCRAFT MAGAZINE
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voltage is out of phase with the input,
the signal source sees, in addition to the
amplifier input, this out-of-phase voltage,
which tends to reduce the current flow-
ing. The effect, consequently, is the same
as if the amplifier input resistance were
increased. Less current flows, and the
output signal will tend to be similar to
the open-circuit source voltage.

In Fig. 4 the feedback is applied in
parallel with the input. This has the ef-
fect of increasing the current supplied by
the source, or of decreasing the resistance
the source “sees.” The output signal will
tend to be a replica of the short-circuit
source current.

The distinction between the source
open-circuit voltage and short-circuit
current is important when the source has
reactive elements like inductances in it.
In fact, this feature played an important
role in the designing of input stages to
match certain transducers, mainly mag-
netic phono cartridges. Recall that the
amplifier input resistance used to termi-
nate the cartridge is important. An easy
way to adjust this input resistance is by
adjusting the feedback applied to the
input stage.

i A

A

Re
R
e
OURCE WNPUT AMPLIFIER |QUTPUT

o A

By

Current-output, parallel-input feedback.

OURCE INPUT |AMPUFIER [outPuT N
e e 2[Ry

Voltage-output, parallel-input feedback.

l Wy ‘

INPUT| AMPLIFIER | OUTPUT
§ l . ®3 |

1
' Rq

Current-output, series-input feedback.

N INPUT| AMPLIFIER |OUTPUT 1 LOAD
o 2 2 R,
* ’: w
4
s 3 P8

Voltage-output, series-input feedback.
Fig. sA (top) to p. Feedback methods.

At the input, then, parallel connection
for negative feedback reduces the input
resistance of the amplifier, and tends to
make the output the same as the short-
circuit current of the source. It is not
effective when the source resistance is
much lower than the amplifier input re-
sistance with the feedback connected.
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And series connection increases the input
resistance, trying to make the output the
same as the open-circuit source voltage.
It is not very effective when the source
resistance is much higher than the input
resistance of the amplifier with feedback.

At both the output and the input we
have two possibilities, or a total of four
possible ways to apply feedback around
an entire amplifier. These four are all

FIRST STAGE T oo

»

INBUT |

FEEDBACK

Fig. 6. Ome method of introducing
series-input feedback to transistor stage.

shown in Fig. 5. In Fig. 5A, current
feedback from the output is fed in paral-
lel with the input. Thus the output cur-
rent will tend to be a replica of the
source short-circuit current. The others
are analyzed in the same sort of way —
for example, in Fig. 5B the output volt-
age tends to be similar to the source
short-circuit current.

Notice that in Fig. 5B, the feedback
does not change the amplifier voltage
gain. This is evident since the voltages
the source and load face are the same
regardless of any feedback loops in paral-
lel with the input or output. But the cur-
rent gain of the amplifier is much lower
with feedback than without, so the prod-
uct of the two gains, which is the power
gain of the amplifier, is lower. Similarly,
in Fig. 5C the current gain of the ampli-
fier is not affected by the feedback, but
the voltage gain #5. The reader should
be able to verify for himself that in Fig.
5D the ratio of output voltage to input
current is the same with or without feed-
back.

We have tacitly assumed that the feed-
back is in fact negative — that is, in such
a dircction as to decrease the gain of
the amplifier. In all the examples of Fig.
S the output voltage should be inverted
with respect to the input voltage for the
feedback to be degenerative, or negative.

All the methods of connection shown
in Fig. 5 are quite practical for use with
complete transistor amplifiers except for
the series input connection in Figs. 5C
and SD. As pictured, the input source
cannot use the amplifier ground, which
might be necessary to avoid hum pickup.

Series feedback at the input can be
used on the first stage, however, a popu-
lar connection appearing in Fig. 6. This
is similar to the solution of the same
problem in vacuum-tube amplifiers.

Feedback Effects and Stability

So far nothing has been said about how
much the feedback will reduce the gain
and the distortion. The reason, as men-

tioned before, is that no simple general
theory exists.

Feedback in vacuum-tube amplifiers is
usually measured in decibels of gain re-
duction, and the same principle can
usually be used with transistor amplificrs.
Unfortunately, the exact gain reduction
a given circuit produces depends upon
the amplifier and the load and source
resistances. This effect is usually tacitly
ignored in specifying vacuum-tube feed-
back, and can also be ignored with tran-
sistor amplifiers for many practical pur-
poses.

For vacuum-tube amplifiers, as men-
tioned earlier, the simple theory tells us
that the distortion reduction is the same
as the gain reduction, in decibels. This
is often not true in transistor amplifiers;
determining the distortion reduction in
general is a messy business. Only in very
exceptional cases, though, are gain reduc-
tion and distortion reduction far dif-
ferent. .

The amount of feedback applied to an
amplifier cannot be too great, or the am-
plifier will begin to oscillate. This
happens when the phase shift at some fre-
quency above or below the range of fre-
quencies of interest becomes 180°, but
the gain is still great enough that a small
signal at the input of the amplificr gets
fed back larger than itself. Oscillation

o ouTPUT

INPUT q

$
- i
ouT!
INPUT F%: .
8
i e e b
—,
INPUT ouTPUT J
R
3
I UTRUT

Fig. 7A (top) to D. Four types of
feedback illustrated in Fig. s applied
to a single grounded-emitter siage.

then occurs which is limited only by non-
linearities.

Vacuum-tube amplifiers have this
problem also, but not so severely, for two
reasons. First, the frequencies at which
this type of phase shift occurs are usually
far outside the audio range. And second,
the phase shift is usually smaller at any
given attenuation.

Transistor amplifiers, on the other

Continued on page 38
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Prepared by Hirscth-Houck Laboratories

AUDIOLAB

Test Reports

An objective analysis

of high-fidelity components

AUDIOLAB TEST REPORT POLICY

These reports are prepared by an organization whose staff was responsible for the original Audio
League Reports, and which has no connection directly or indirectly with any manufacturer or publisher
in the high-fidelity field. The reports are published exactly as they are received from Hirsch-Houck
Laboratories. Neither we nor manufacturers of the equipment tested are permitted to delete informa-
tion from or add to the reports, to amend them in any way, or to withhold them from publication;
manufacturers may add a short comment at the end of a report, however, if they wish to do so.

MARANTZ AUDIO CONSOLETTE

Like the Marantz power amplifier, the
Audio Consolette is notable for the
quality of its components and general
construction. Many of the resistors in
critical low-level circuits are deposited-
carbon types (low-noise), and the rec-
ord-equalization components, both resis-
tors and capacitors, have 2% tolcrances.
All variable controls are Allen-Bradley
potentiometers, which generally have
lower noise and longer life than cheaper
controls used in most home hi-fi equip-
ment. The unit employs terminal-board
construction, with shock mounting of
tubes and exceptionally neat wiring
throughout.

While these features are interesting
for the technically minded reader, the
Audio Consolette has a number of un-
usual operating conveniences which are
evident to anyone using it. On the sur-
face, it would seem to be quite conven-
tional, with the usual array of tone con-
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Loudness compensation.

trols, input selector, and bass and treble
equalizers for records. The tone controls
are unusual, however, in the choice of
turnover frequencies. The bass control
affects only frequencies below about 300
cps, while the treble control takes over

above 2,500 cps. The boosting action of
both controls appears to be quite mild
until they are nearly at their extremes of
rotation. They have almost no effect on
the middle frequencies, with the result
that large amounts of boost or cut can

Marantz Audio Consolette.

be applied at the frequency extremes
without making the sound muddy or
shrill.

A treble cutoff filter is provided, with
12-db-per-octave slopes above frequen-
cies of 5, 7, and 10 Kc. Unlike many
such circuits, this one uses a high-Q
toroidal inductor in the output circuit of
the preamplifier. This filter has virtually
no effect on the lower and middle fre-
quencies, and can be used most effective-
ly to clean up the sound from worn
records (or AM broadcasts) without
noticeable loss of highs.

A unique loudness compensator is a
feature of the Marantz Audio Consolette.
It is a continuously variable control,
which is normally fully counterclockwise
(OFF). In this position the response is
flat. As the compensator is advanced
clockwise, it does not affect the volume
level appreciably, but begins to boost
the bass starting at the lowest frequen.

cies. In the first half of its rotation
this control does not boost the highs, but
as more and more compensation is used,
the high frequencies are boostea as well
as the lows. Since this contrel is not
tied in any way to the volume control,
it is possible by careless use of the con-
trols to overload the amplifier system.
For instance, between the tone and loud-
ness controls a total of 40 db or boost is
available at 20 cps. This mu:zh boost
would probably be intolerable even at
low levels, but as the volum= is in-
creased it is obvious that something is
going to be overdriven. A mclicum of
common sense will prevent sucn an un-
fortunate situation from occu:ring.

The bass and treble reco:d-equali-
zation characteristics are separately
switched, and provide practically any
desired type of equalization. Flat settings
are available for use with mic.ophones.
On recent units, an NARTB tape-play-
back equalization position has been
added.
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Equalization characteristics.

The six input positions inclide low-
and high-level magnetic-cartrid.e inputs,
a microphone input (which can also be
used as a cartridge input fo: a third
pickup), and three high-lever inputs.
The Marantz Audio Consolette is prob-
ably unique among high-quali.y pream-




plifiers in that it has no individual level
controls for the various inputs. Since
the loudness compensator is not associ-
ated with the volume control, this does
not pose any serious problem. Practically
all program sources have their own level
controls, and the most practical approach
seems to be to let the phono cartridge
establish the base level arnd to set all
other program sources to match it.

A front-panel slide switch permits
feeding the output of the selected chan-
nel, unaffected by any controls except
record equalizers, to a tape recorder and
connecting the plavback amplifier into
the reproducing system to monitor the
tape as it is being recorded. This switch
is also used to connect a tape playback
system to the reproducing system, and
the high-level tape output is selected by
it independently of the regular input-
selector switch.

The power supply is a small external
box containing selenium rectifiers for
plate and heater supplies (all heaters are
run on DC), and three switched AC out-
lets. On the panel of the Consolette is
a heavy duty ON-OFF power switch
which can control up to 675 w. This
can be a very important consideration
when one or more high-powered ampli-
fiers are used, since most inexpensive

the AES curve, with its great bass com-
pensation, is maintained down to 20 cps.
The NARTB tape equalization is as good
as the record equalization.

As we found in our test of the Mar-
antz power amplifier, the very low dis-
tortion specifications of the Audio Con-
solette are met without difficulty. It is
rated at less than 29 IM distortion at
15 v equivalent RMS output and 0.1%
at 2 v output. We measured 1% and
0.19% respectively, and the latter figure
includes the .08% residual distortion of
our analyzer. These measurements are
at maximum gain. When the gain is re-
duced, as it is always in practice, the dis-
tortion rises appreciably, but is still less
than 0.2% at 1 v output and 1% at 4.5
v output with a gain of unity (1 v into
the TUNER input at 1,000 cps giving 1
v output).

Combined hum and noise at maxi-
mum gain are 50 db below 1 v output
on low-level inputs. This is essentially
all noise, and the hum is indeed in-
audible under any conditions we could
impose. The gain of this unit is very
high, so this figure does not convey a
true picture of its low noise character-
istics. More revealing is the measure-
ment taken at standard gain (unity on
high-level inputs, 40 db on low-level

Hum and Noise
Reference Level: 0db =1 v
Input Tuner Mic Low Phono Med. Phono
Sensitivity .05 v 001 v 0011 v 0017 v
Hum and Noise
Max. Gain. —73 db —42 db —50 db —50 db
Min. Gain —88 db —88 db —88 db —88 db
Max. Gain
(Input shorted) —76 db —50 db —50 db —50 db
Standard Gain
Setting —80 db —58 db —70 db —65 db
Crosstalk from
Radio or Aux None None None None

power switches which mount on volume
controls are not rated for handling this
much power and will have a short life
as a result.

Test Results

The response curves for the tone con-
trols, loudness compensator, and cutoff
filter are more or less self-explanatory.
The flatness of the response with the
tone controls in the indicated flat posi-
tion is noteworthy.

The record equalization, as one would
expect from the 2¢7 components used in
the circuits, is extremely smooth and
precise. In particular, the low-frequency
boost has not been skimped, and even

inputs). Under these conditions the
hum and noise is 70 db below 1 v on
the low magnetic-phono input, and 80
db below 1 v on the tuner input.

Power-line leakage current to the
chassis was only .012 ma.

Summary
The Marantz Audio Consolette, for
which the highest claims are made, lives
up to these claims in full measure. In
caliber of construction and quality of
components it takes second place to
none. Its distortion is negligibly low
under any reasonable conditions of use.
Its record equalization is very precise
over the entire audio range. Its hum is

.
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Intermodulation distortion.

truly undetectable and its noise level is
also unusually low. The gain on phono
inputs is sufficient for use with the low-
est output cartridges without using in-
put transformers or preamplifiers.

In listening tests, we found the action
of its controls to be exceptionally smooth
and pleasant. The chief criticism which
could be leveled against it (in our opin-
jon) is the lack of input level controls.
In cases where the various program
sources cannot be set to a common level,
there can be disconcerting level changes
when switching inputs.

CHAPMAN GLOBEMASTER
FM-AM-SW TUNER

The British-made Chapman Globemaster
tuner offers an unusual combination of
features. It combines a relatively simple

SEPTEMBER 1958

FM tuner with a high-quality AM tuner,
which covers not only the standard
broadcast band, but which has continu-
ous short-wave coverage in three bands
from 1.1 Mc to 23 Mc.

All AM bands use a tuned RF stage,

converter, two IF stages with selection of
wide or narrow bandwidth, and a diode
detector; a tuning eye and AGC circuit
are also included. The FM tuner circuit
is rather basic, with a pentode RF stage,
converter, two IF stages (the second acts
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as a limiter) and a ratio detector. An
audio stage and cathode-follower output
are common to both tuner sections, and
a screw-driver-adjusted volume control
is located at the rear of the chassis. Both
high- and low-impedance outputs are pro-
vided. The low-impedance output (G600
ohms) is nominally 2 v, and the high-
impedance output, which is ahead of the
audio section, has a 100-mv output.

By comparison to almost any current
American high-fidelity equipment, the
Globemaster is rather stark. The chassis
is cadmium plated, with a dull gray
finish. All chassis markings appear to
be made with a pen and India ink, and
some of them wore off almost to the
point of illegibility after a short period
of use. The front panel is attractive, with
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a bronze satin finish and a large rec-
tangular dial. Three operating controls
are located on the panel: a combined
ON-OFF switch and AM bandwidth selec-
tor, with 7-Kc and 10-Kc positions (in
typical British fashion, the OFF position
is fully clockwise), a bandswitch, and
the tuning control.

The instruction sheets accompanying
the tuner include a schematic diagram
(not too legible in places because of
being partially freehand drawn) and
alignment instructions. The latter are
especially important in the case of a
tuner having several ranges and many
components unfamiliar to American serv-
icemen.

Test Results

When we placed the tuner in service,
we were immediately aware of severe
distortion on all ranges, as well as low
output. The high-impedance output had
much less distortion, but was too low to
drive our amplifiers properly and also
suffered a severe loss of highs with about
6 ft. of shielded cable connected to its
output.

We were almost ready to give up our
test when we decided to check through
the circuitry carefully. This disclosed the
fact that the wire carrying plate voltage
to the cathode-follower output stage was

Deviation without clipping.
|
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missing, and in fact had never been sol-
dered in the circuit! When we made
this connection, the tuner came to life
in a satisfying manner. Another fact
relevant to this matter was that this tuner

The Chapman “Globemaster.”

was the second unit submitted to us for
test. The first had an FM section which
was inoperative.

The sensitivity of the FM tuner was
10 pv for 20 db quieting and 20 pv
for 30 db quieting. These are what we
would consider reasonable figures for a
tuner with the simple circuits of the
Globemaster, but the manufacturer's
specifications call for 4 uv ac 20 db
quieting. Since the input level had to
be at least 20 uv before a 100% -modu-
lated signal could be received without
visible wave-form clipping, we would
rate the effective sensitivity of this tuner
at 20 pv.

Although there was not clipping of
the output wave form of the tuner for
FM deviations up to 120 Kc at moderate
signal strengths, there was a visible
amount of asymmetry in the audio signal,
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indicating a large amount of even-har-
monic distortion. This was further evi-
denced by the IM distortion at the small-
est deviations, becoming worse as the de-
viation became larger. Thinking that the
tuner might have been misaligned, we
tried touching up the detector alignment
without improvement. The IF alignment
also proved to be optimum.

The warm-up drift of the FM tuner
was small, and we did not miss an AFC
circuit. The tuning was affected appreci-
ably by line-voltage variation, however.
The limiting action was also rather in-
effectual, and the audio output level
from the ratio detector varied over an
enormous range with changes in re-
ceived signal strength. Over most of the
range of input signals from 10 uv to
1,000 JIASK] ten-fold increase in signal

strength caused a five-fold increase in
audio output level. As a result. when
tuning across the FM band, if the audio
level was set high enough to hear the
weaker stations, the stronger ones blasted
our ears, and if the volume was set for
the stronger signals, weaker ones were
quite inaudible. The tuning eye required
an extremely strong signal to produce an
appreciable closing of its pattern, so it
did not help much in tuning (it was
much more effective on AM).

Finally, the de-emphasis of tae high
frequencies in the FM audio did not con-
form to the US. standard of 75 usec.
It was approximately 50 usec, with the
resule that the high frequencies were un-
duly emphasized. This amounted to
about 5 or 6 db of boost for all frequen-
cies above 5 Kc.

AM Listening Tests

Although we did not make any measure-
ments on the AM tuner, we did listen to
it critically. We are happy to say that
the AM portion of the Globemaster is as
outstanding as its FM section is medi-
ocre. The sensitivity appeared to be very
adequate on the standard broadcast band,
and the tuning eye operated well. AGC
action was good. The 10-Kc position of
the AM bandwidth switch had a definite-
ly flat-topped IF response, with quality
comparable to some of the most expen-
sive American AM tuners, and vastly su-
perior to most AM tuners we have seen.
It was good enough so that enjoyable
stereo reception via a pair of AM and
FM stations could be had.

On the short-wave bands, the sensitiv-
ity seemed highly variable. At some
frequencies we could hear :he back-
ground noise peak, while at others no
signals could be heard. Most interna-
tional short-wave stations have very
strong signals, and we obtained clear re-
ception from many distant points.

Summary

Despite its excellent AM tuner section,
we find the over-all shortcomings of the
Chapman Globemaster outweighing its
virtues. Possibly our experiences with

Continued on page 47
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Measuring Elapsed Tape Time

In order to simplify the playback of pas-
sages as you record, first, time how long
your machine takes to rewind a tape.
Then divide this by the playback time
for that size reel. For example, assume
that it takes three minutes to rewind a
reel which plays for thirty minutes at
7V4 ips. This will give a figure of 1/10;
a 33%-ips tape similarly will give a
figure of 1/20. Then, simply rewind
for the recording time multiplied by the
appropriate ratio.

Pvt. Kendall Thurston

U.S. Army Receiving Station

Fort Ord, Calif.

Kitchen Safety

Rufus P. Turner's timely editorial in
the December 1957 issue points out the
danger of ordinary 110-volt house cur-
rent. One simple way to eliminate a
common hazard is to remove the AC-DC
radio from the kitchen. The combination
of wet hands, grounded metal objects,
and knives that can easily touch chassis
mounting screws leaves too much to luck.
The kitchen can be made a much
safer room by replacing the typical AC-
DC radio with one of the new larger-
size battery-operated transistor portables
that will run 500 hours or more on one
battery. Another method would be to
install an extension speaker from the
family hi-fi rig.
Henry F. Robbins
New York, N.Y.

Fuse Plug

Many electronic kits have no fuse in the
power line, and there is always the pos-
sibility that an error in wiring might
cause a short circuit and damage the
equipment. One solution is to install an
Elmenco two-fuse plug (which sells for
about 35¢) at the end of the AC power
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cord. The connections to the two prongs
of the plug are made through two fuses
which are inserted into the insulated plug
case, and they can be inserted or re-
moved without opening the case. If you
don't want to add the plug permanently,
it can be put on one end of a 3-foot
length of lamp cord with a female recep-
tacle at the other end, and used between
the wall socket and the equipment plug.
To decide what fuse to use, add 15 amp
for each 25 w consumed by the piece of
equipment.

H. Skalamera

New York, N.Y.

Dual-Input Adapter

Here is a simple method I use in am-
plifier construction to furnish inputs for
both a ceramic cartridge and a preampli-
fier or other inputs. It makes usc of a
tapped volume control with the ceramic
cartridge utilizing the full resistance of
the volume control and the tap to ground
for the preamp and other inputs. Ob-
viously, all inputs cannot be connected at
the same time unless a switching arrange-
ment is used. This would, of course, de-
stroy the simplicity for which the idea
was intended. Here is a schematic of the
arrangement. R1 is a 200 K, 12 w re-
sistor, and R2 is 2 meg; the volume con-

trol is tapped at 500 K or 1 meg as the
need dictates.

Connect the ceramic cartridge between
points A and C to furnish a 2.2 meg
load. Connect the preamp, tuner, or crys-
tal cartridge between B and C, for a 500-
K or 1-meg load.

When the ceramic cartridge is used,
the volume control is continuously opera-
tive over the whole strip; only the lower
part (from B to C) is operative when a
tuner, preamp, or crystal cartridge is
used.

Frank Damico
Jamaica, N.Y.
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HATEVER else stereo discs may

do, they certainly shake things
up — imperiously demanding not only
a revamping of home sound systems, but
an entirely fresh sharpening of one's
ears and a revolutionary re-examination
of one’s whole philosophy of sound.

Like many another audiophile, profes-
sional as well as amateur, I've been
fretting for months over the delays in
getting actual samples for home test of
both varied stereo-disc releases and the
pickup cartridges to reproduce them.
And now, when at last distributors are
beginning to catch up with advertisers,
I'm in more of a turmoil than ever as I
hurriedly fiddle with system improvisa-
tion and adjustment, and relisten to the
discs themselves as against — where
available — their corresponding tape ver-
sions, trying desperately to evaluate what
I'm hearing and to draw some firm, even
if tentative, general conclusions. It's like
starting one’s audio education all over
again, it's hard and exasperating work,
and it couldn’t be more fun!

At this stage | may be pretty well
confused in many respects, but even now
I'll venture boldly out on a couple of
certainly safe limbs: nothing since the
first appearance of LP’s and one’s initial
encounters with stereo sound on tape
more powerfully reinvigorates one’s sonic
curiosity and listening excitement . . .
and I'm more strongly convinced than
ever before that all our judgments of
what we hear are vitally colored, if not
predominantly determined, by the par-
ticular characteristics of the reproducing
equipment we're using. This means, of
course, that while all first responses to
stereo discs should be qualified in the
light of our present enthusiasm (or
skepticism ), they can be either extremely
favorable or unfavorable (or mixed)
and still be "right.” Stereo discs can and
sometimes do sound terrible; they also
can and often do sound wonderful. In
some part these quality disparities ob-
viously are inherent in the recorded per-
formances or the disc processings them-
selves, but in far larger part they result
from our playback systems’ response
characteristics and control adjustments.
Undoubtedly our personal estimates are
further colored by individual tastes.
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Strictly Personal

To be specific, little or nothing I have
heard from stereo discs played with a
minimum-priced stereo pickup has struck
me as remotely approaching my own
standards for stereo sound from tapes, or
even as aurally satisfactory by itself. Per-
haps my ears have been conditioned by
years of listening to magnetic-carzridge
reproduction. At any rate, I had to re-
vise sharply upwards my estimates of
many of these discs once I was enabled
to play them with one of the first — and
not, surprisingly, much more expensive
— stereo pickups of the magnetic type.
I hope before too long to have the op-
portunity of trying out others, perhaps
especially the first stereo models in the
Pickering line wnich has long served me
well for ordinary LP’s, and the GE work-
horse stable which has so firmly estab-
lished its moncphonic worth with so
many audiophiles.

Meanwhile, my first experience with
the celebrated Fairchild producis —in
the form of the XP 4 stereo cartridge
and Model 282 stereo arm — has been
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¢ ¢« * s "' L £ :M"I (together with my old home-built Dris-
‘- // s A . ko-designed preamp for one channel, a
e A “ 4 Fisher TR 1 transistor preamp for the
4 4 , YA A :‘g other, and the same amplifier/speaker
; : " 4 systems | normally use for steres tapes),
Fe N ;? I can at least report with some confidence

and very real pleasure on the stereo discs
which have impressed me most among
the relatively few I've heard so far.

But I should hasten to stress, as I've
had occasion to more than once before,
that I specify the components I'm using
simply for readers’ interest onlv. It isn't
my ofhcial business to pass judgment on
equipment and I've made none of the
comparative tests among a wide variety
of models which alone would give any
weight to my opinions. (When I once
find a set-up I like, I tend to stick with
it— at least until I hear something else
that promises really marked improve-
ments.) For that matter indeed, even my
recorded-performance evaluations are al-
ways advanced not as authoritative de-
crees, but merely as highly personal re-
ports on what I've liked best as repro-
duced on my own home system. They are
works which I think will also be liked
even as reproduced by quite different
equipment and under varieé acoustical
conditions by other sound ccnnoisseurs,
but which I always expect to be re-valued
according to each listener’s own tastes.

First Stereo-Disc
Recommendations
The most sensationally dramatic sym-
phonic work I've heard so far in the new
medium is Stokowski's dark:y powerful
performance of the Shostakovitch Elev-
enth Symphony, "Year 1905 (Capitol
PBR 8448), which is undeniably reac-
tionary and reminiscent mu.ically (llya
Mourometz rides again! ), but even more
undeniably overwhelming in its dramatic
impact. More blazing in its highs and
transients, but less substantial in its lows
and over-all sonic breadth, is the Hi-Fi
Fiedler program of Rimsky's, Rossini’s,
and Tchaikovsky's music (RCA Victor
LsC 2100), previously praised here and
elsewhere both in its originzl LP edition
and the stereo tapings CCS 40 and BCs 41.
Another symphonic showpiece, the Saint-
Saéns Organ Symphony, wnducted by
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Swarowsky (Urania UsD 1001) is less
dazzling and transparent than the other
two works above, but it comes very
close to the taping (UST 1201), which
I ranked among the ten or so "best” of
1957, in its superb blending of organ
(played by Franz Eibner) and orchestra,
and in its overwhelming climaxes.
More restrained in their exploitation
of stereo potentialities, as well as in their
genial performances of less showy scores,
are Boult's Beethoven Pastorale Sym-
phony (Vanguard vsD 2004), which is
even more ingratiating and transparent
here than in its LP edition; four delect-
able Vivaldi bassoon concertos (Stereo-
Vox ST-PL 10.740), which display some
of the most authentic tonal qualities and
buoyant playing — by Virginio Bianchi
—of this so often misused instrument
I've yet to encounter on any records; and
the Solisti di Zagreb's performance of
Vivaldi's Seasons (Vanguard BGS 5001),
which I enjoyed so much earlier in both
LP and tape versions. All of these are
particularly good choices for discophiles
who so far have been more or less skep-
tical of stereo attractions, above all those

0 9 q |
which strike them as tricky sound effects
rather than essentially musical enhance- |

ments. Here the channel differentials
never are exaggeratedly stressed, but are
exploited only discreetly in adding spa-
ciousness and definition to the instru-
mental textures themselves.

The confirmed stereo fan, however,
well may get more immediate excitement
from such inherently more vivid and

“stereogenic” display pieces as Britten's |

Young Person’s Guide to the Orchestra
and Dohninyi’s Variations on a Nursery
Song (Capitol P 8373), conducted by
Felix Slatkin, with Victor Aller as piano
soloist in the latter work — a longtime
favorite of mine; the indefatigably spir-
ited Dukes of Dixieland at their rowdiest
and imaginative best in their Vol 3,
Marching Along program ( Audio Fidel-
ity AFSD 1851), already deservedly fa-
mous in LP and reel form; and the
demo-samplers of miscellaneous Stereo-
Vox current offerings and sound effects
(vst 1), and of Capitol pops and jazz
artists, The Stars in Stereo (sw 1062).
There are also similar demonstration
discs, but these have narrators from
RCA Victor and Capitol (the latter com-
bining materials issued earlier in the
Introduction to Stereo and Study in Ster-
eo tapes). They are for dealers’ use
only and (currently at least) not for
sale — which also may be the case with

similarly narrated “demos” from London |

and Columbia that I haven’t yet had an
opportunity to hear except in away-from-
home samplings. Yet, despite the un-
certainty of such hasty and incomplete
auditions, they did sound every bit as
good as widespread professional rumor
had them; which promises a great deal
for the soon-forthcoming regular stereo-
disc releases from London and Columbia.
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Venture into

the intriguing field

of printed circuits by
making your own
etched-circuit board for
this wide-range audio

osczllator.

By THOMAS JASKI

THE AUDIO OSCILLATOR is a fine practical example

on which to learn the techniques of design and con-
struction with etched circuits, since it is an instrument for
the serviceman as well as the experimenter and the audio-
phile. Use of an etched circuit can result in a neat and
compact oscillator in which no compromise is made with
performance.

The oscillator described in this article produces sine
waves from 15 cps to 1.5 Mc, excellent square waves from
20 cps to 40 Kc, and usuable square waves down to 15
cps and up to 80 Kc. The basic oscillator circuit values are
not changed for square-wave settings, so that the same fre-
quency scale (see Fig. 7) serves for all purposes. The com-
pleted oscillator is shown in Figs. 2 and 3.

All the components used are standard, and no special
printed-circuit parts are required. Standard resistors can
be used if some care is given to their selection. For greater
certainty of accuracy, precision resistors should be used.
Using standard resistors selected from only a limited quan-

Fig. 1. External view of completed oscillator. A single
frequency scale serves for all settings of the range switch.
A0 I Iy
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tity, I obtained a scale-to-scale correspondence >f better
than 3%. The two sets of resistors in the two nalves of
the network were selected to be reasonably close in value,
but it is of far greater importance to have those in each
group increase by exact multiples of 10. Grouos of re-
sistors from the same production batch generally run quite
close, particularly in the case of good-quality resistors.

On the other hand, it is, of course, possible to obtain
very great accuracy with an almost random choice of stand-
ard resistors, by calibrating and drawing a scale for each
range, but this is a cumbersome procedure which makes
it difficult to read the scale when using the oscillator. For
most practical purposes, very accurate frequency settings
are not often required. If they are, checking points can
be made with an oscilloscope using standard trequencies
and Lissajous figures.

Naturally, since this was the first oscillator «f its type
I made, there were several mistakes in the first :rial; some
afterthoughts for improvement had to be incorpcrated. The
benefit of these lessons is passed on to the reader, and the
new features are included in the circuit and the etched
wiring. If you suspect that there are better wavs to build
this oscillator, a breadboard is the answer; experiment be-
fore an etched circuit is laid out.

Circuit Description

This circuit (Fig. 4) is quite conventional; the oscillator
is an RC feedback type, using the two halves 0. a 6U8 for
the oscillator and feedback tubes. Sine-wave signals are
obtained from a voltage divider across the output of the
triode portion of the second 6U8, and are supolied to the
cathode follower. A sine-wave signal of approximately 15
v RMS can be obtained at the highest setting of the at-
tenuator.

Square waves are obtained by applying the whole output
of the oscillator to a pair of conventional pentode clippers,
the 6AHG and the first half of the second 6H8. A large
coupling capacitor between the pentodes preverts distortion
at the low ranges. Most components in the clipper circuits
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Fig. 2. Top view, with case removed. Etched-circuit board
is on the right, power transformer and range switch on left.

have been chosen to maintain short time constants. For
good wave form and reliable oscillation, the feedback re-
sistor (in my case, 3.6 K) must be determined experi-
mentally. This can be done after the oscillator has been
assembled and otherwise put into operating condition. The
bottom of the circuit board is sufficiently clear and un-
cluttered to make the installation of another resistor quite
easy.

Another approach would be to make this feedback re-
sistor variable, thus permitting continuous control of the
wave form and oscillation threshold. It must be remem-
bered, however, that for different settings of this resistor
there are also differences in frequency, so that the oscillator
must be calibrated with specific settings of the feedback
resistor.

Making the PC Board

Figs. 5 and 6 show the circuit-board layout. Before the cir-
cuit board can be etched, the circuit pattern must be trans-

Fig. 3. Bottom view, A few components have been wired to
the bottom of the circuit board to facilitate construction.

ferred to the laminated plastic and copper board. Various
methods can be used. One which I have found most useful,
if photoresist is not used, is to cover the board with carbon
paper and the layout, fastening them together with tape.
To ensure location of the holes, these can be center-punched
through layout and carbon. This is a good precaution,
since the carbon image on the copper does not always stand
out very well. With the design traced on the board it can
be painted with a bituminous-resist paint, which is available
from several suppliers who manufacture materials for
printed-circuit kits. An alternate method is to use tape
resist. Scotch electrical plastic tape, available in hardware
and variety stores, is excellent for the purpose. Strips of
this tape can be stuck to a hard surface and cut with a
razor blade and straightedge to provide the narrow resist
lines as needed. If using tape, be sure that the ends of the
pieces of tape are well pressed together, so that no etchant
can penetrate; it must also be pressed down to prevent
undercutting by the etchant. Text continued on page 35

Fig. 4. Schematic diagram of printed-circuit oscillator designed and described by Mr. Jaski. Most paris fit on etched-circuit board.
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J INCLUDED IN ETCHED CIRCUIT BOARD '
——

SFEEDBACK RESISTOR TO BE DETERMINED
BY EXPERIMENT,
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Figs. s and 6. Below is the printed-circuit diagram, reproduced at actual size. Outline above will belp in locating connecting points.
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Fig. 8. 10-K¢ square ware, 0.25 r.

A third method which can be used
to provide the resist on the board is
photographic. The pattern is drawn in
India ink in negative, or a photographic
negative of exactly the correct size can
be made. Laminate which is already
sensitized can be purchased from some
suppliers. In that case it is necessary only
to expose the board through a drawing
(positive) and develop the image with
the developer sold by the same supplier.
Some others sell photoresist which is a
bituminous resist with bottles of the ap-
propriate developer. For these, a nega-
tive of the circuit pattern must be used.

Before applying the resist it is essen-

Fig. 9. 1-Kc sine ware, 15 1.

tial that the board be perfectly clean.
One way to insure this is to soak the
board for a few minutes in a solution of
bichromate, or to dip it for a minute or
so in the etchant (the latter procedure
will provide a good “tooth” for the re-
sist). Then the board must be very
thoroughly washed, without permitting
the fingers to touch the copper surface.
Resist is then flowed on evenly, and dried
carefully in an oven at about 120° F.
or air dried, which takes much longer.
All this has to be done in subdued light

Fig. 10. 100-Kc sine ware. 1 1.

or darkness, since it is light-sensitive.
When the board is dry it can be ex-
posed, through the negative of the cir-
cuit pattern, under a No. 2 photoflood
at 3 ft. for about 10 min., or at 15 in.
for about 3 min. If the exposure is too
long, the resist will peel off the copper;
if too short, there will be a layer of
soluble glue underneath and the image
will wash off in the next operation:
developing with water. The principle
of the glue-top resist, as it is called, is
that the parts exposed to the light will

Continued on page 41

Fig. 7. Exploded view shows relationship of parts in complete oscillator. Top view of printed-circuit board appears in Fig, s.
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THE NEW
STROMBERG-
CARLSON
COMPONENTS

Integrity in Music, as
applied to high fidelity
components, means re-
production which adds
nothing to, or takes
nothing from, the origi-
nal performance.

Stromberg-Carlson's
choice of this slogan is
no accident. Just as your
purchase of a compo-
nent system is not a
casval investment, our
attitude toward the man-
ufacture of components
is very serious indeed.
Each piece of gear must
reflect the highest possi-
ble achievement of en-
gineering, production,
and musical skill. The
guiding minds, hands
and ears of the Strom-
berg-Carlson component
group are those of pro-
fessional electronic and
ocoustic engineers with
extensive musical train-
ing.

The musical sound of
our new components
was the final critical test
before they were made
available to you.

We proudly submit
our specifications to
your critical judgment.
These specifications are
accurate and conserva-
tive. We have declared
ourselves out of the
“battle of exaggerated
specifications.”” Please
study our specifications
to see how the phrase
“Integrity in Music"
takes on true life ond
meaning.

Selected For Display
At The Vienna
Internatianal Fall Fair.

ASR-433
STEREO AMPLIFIER

The most important aspect of
stereo is stage effect. The in.
struments of the orchestra
should came back to you fram
their exact paositions on the
stage, How?

The onswer is balance. The
ASR-433 is the stereo ampli-
fier with “"Tane-signol B8ol-
once,”’ the surest method of
achieving this realistic stoge
effect.

The ASR-433 is o superb
monaoural amplifier os well,
giving you a full 24.watt out-
put. The electronic crossover
at 3,000 cycles pravides out-
put for 12 walts low and 12
watts high frequency opera-
tion. Every function has its
own contral for each chonnel
and o master volume control
is provided

SPECIFICATIONS:

POWER OUTPUT: 24 watts
{2-12 waott channels). FRE-
QUENCY RESPONSE: 20-20,-
000 cycles + 1 db. HAR-
MONIC DISTORTION: Less
than 1%. NOISE LEVEL: 63
db down. INPUTS: Magnetic
Phono, Ceramic Phana, Tope
Heod, Tuner ond Aux. Tape.
QUTPUTS. 4, 8, 16 ohms ond
dual Tope Out. LOUDNESS
CONTROL: In-out, continu-
ously variable. TONE CON-
TROLS: Boss 15 db draap,
15 db boost; Treble 14 db
droop, 12 db baost. EQUAL-
IZATION: R1AA Mag. Phona
NART8 Tape Heod. TUBES
2.12AX7|7025, 2-6AVé6, 2-
6U8, 4.EL84. CHANNEL SE-
LECTOR: Chaonnel ""A,"'
Channel "'8,"" Sterea, Monau
ral, Crossover (ot 3000 cy-
cles). DIMENSIONS: 131"
W, 133" D, 4%"” H. PRICE:
$129.95* (Audiophile Net).

*All prices are Zone I.

See your dealer or write to
us far full doto on our com
plete new line of amplifiers,
speakers, speaker systems, en
clasures and program sources

BALANCE CONTROL

Continned from page 23

| scparating the frequency bands is simply

to provide a means whereby any of the
bands which need de-emphasis can be
attenuated with continuously variable
level controls. The end result is pre-
cisely identical to balancing the three
frequency channels in a three-way multi-
ple-speaker system.

In analyzing the circuit, note that one
side of the line from amplifier to speaker
is split into three sections. The lower
section includes an inductance coil L1
(low-pass filter). The middle section

| contains a capacitor Cl1, which is a high-

pass filter operating at the same requen-
cy as L1, and a low-pass filter L2 oper-
ating at the same frequency as the high-
pass filter C2 in the upper section. Level

| controls are shown in the middle and

upper-range channels. Only the low fre-
quencies will pass through the lewer sec-
tion, and are not attenuated. The fre-
quencies above, for example, 400 cps
(depending on the value of Cl and
L1) and below, for example, 8.000 cps
(depending on the values of L2 and C2)
will pass through the middle section.
The remaining high frequendies will
pass through the upper section. The
strength of the electrical signal reaching
the speaker in each of these last two
bands depends upon the setting of the
level control in each. Usually, the low-
frequency response of wide-range speak-
ers is the least efficient of the entire
range, and no level control is required;
the middle range and the high-:requency
range can be attenuated individually in
this setup so that the three :requency
bands are properly balanced. A low-
frequency level control can be added if
it is needed, of course.

Values for the coils and capacitors in
the network depend upon the impedance
of the speaker being used, and on the
optimum crossover frequencies. Ordi-
narily, the optimum crossover points will
be about 400 and 8,000 cps; but to
cover all possibilities, Table I shows the
proper coil and capacitor values for 4,
8, and 16-ohm wide-range speakers with
low-frequency band division. at 400,
600, or 800 cps, and high-frequency
band divisions at 4,000, 6,00C, or 8,000
cps.

We would recommend notking small-

| er than 14- or 16-gauge nylon-insulated

copper wire for the inductance coils, and
surplus oil-filled capacitors for C1 and
C2. Electrolytic capacitors are not rec-

“There is nothing finer than a Stromberg-Carlson"’

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1436-C N. Goodman Street ¢ Rochester 3, N. Y.

Electranic and communication products far home, in- S-C GD
dustry ond defense; including High Fidelity Consales; -~ .
School, Sound, Intercom and Public Address Systems -

ommended. Table II shows the number
of turns of such wire necessarv to obtain
any inductance value given in Table I,
when wound on a nonmagnetic coil form
1 in. in diameter and 1Y4 in. iong. Such
a form can be made by securing hard-
board end plates to a 1V4-inch length

l Continued on page 38
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Every part of every COZZCH‘ O changer
is precision-engineered to meet the rigid demands of Stereo

The new stereo records require a higher
standard of performance ‘rom your record
changer than do siandard LP’s because stereo
cartridge: are extra-sensitive to noise. That’s why,
in planning your stereo system, vou begin with the
Collaro. Every part of every Collaro changer is
precision-engineerea to meet the rigid quality
demanrds of stereo.

The motor (see A above) is dynamically bal-
anced. so rigidly mounted that wow and flutter
specifications are superior to any changer.

The spindle assembly (E) reflects this pre-
cision quality in every part. The spindle itself
is micro-polished for complete smoothness.

‘The sensitive velocity trip mechanism (part
shown in C) has been cesigned so that the

SEPTEMEER 1958

changer can trip at extraordinarily light tracking
pressures.

The exclusive Collaro transcription-type tone
arm (D) with the new plug-in head (E) is de-
signed to eliminate all resonances in the audio
spectrum. The new four-pin head—the only high
fidelity changer with this feature—provides the
ultimate in noise-reduction circuitry.

There are three Collaro changers ranging in
price from $38.50 to $49.50. No matter which you
select, you're sure to start your system off right
when you choose Collaro—the turntable that
changes records.

For new Collaro catalog write to Dept. AC-9,
Rockbar Corporation, Mamaroneck, New York.

ROCKBAR

m/'ma/fm_

Rockbar
is the Americar

sales representatroe
for Collaro, Lté.
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- Weathers
Originals

set new highs
in performance

Weathers products are not copies, adaptations, or mere
improvements over other Hi Fi components or systems.
Unfettered by precedent, Weathers equipment is design-
ed on bold new principles which add astonishing quality
and brilliance to Hi Fi reproduction.

Weathers Pickups

FM Monaural« FM Stereo» Ceramic Stereo - All Weath-
ers pickups play both monaural and stereophonic records
without damage. All are available with diamond or sap-
phire styli. FM Monaural and FM Stereo cartridges are
designed only for the Weathers Tonearm in which an
oscillator develops the signal. They track at 1 gram ...
cannot damage records. They have exceptionally wide
frequency range, low intermodulation, low cross modula-
tion, and low harmonic distortion. The Weathers
Ceramic Stereo Cartridge fits all other tonearms
and is superior to any magnetic pickup. Tracks at
2 grams. Complete absence of hum. 25 db separa-
tion between channels.

The Weathers Micro Touch

Tonearm is designed exclusively for the Weathers
FM Pickups. It is light and so perfectly balanced that
accurate levelling of turntable is unnecessary. Shock
mounting isolates it from outside vibrations, Viscous
damping prevents tonearm resonance down to 15 cps.

The Weathers Oscillator-Modulator
Transforms the impulse from the pickup and pro-
duces the FM signal. Signal-to-noise ratio is con-
siderably higher than that of the best magnetic
pre-amps.

The Weathers Turntable is unquestionably
one of the World's finest. Exceptionally light construction
eliminates the mechanical noises inherent in heavy turn-
tables. Noise level is 25 db lower than that recorded on
today's best records. Shock mounting eliminates floor
vibrations. A cool running 12-pole synchronous motor
brings the platter up to correct speed in % of a revolution
and maintains correct speed regardless of variations in
load or line voltage. Cueing features make theWeathers
Turntable ideal for broadcasting station use. $59.95. Also
available in kit form, without base or mounting plate,
$34.50.

The Weathers Discushion suspends any size
record on its outer rim and protects playing sur-
faces from dust and contamination. Only $2.95.

Weathers Stylus Gauge

A simple and accurate way to measure and control
exact tracking force. Makes records last longer—
sound better. Priced at only $2.00.

Four Superb Speaker Systems
The Fiesta, Decorator, Monte Carlo, and Barrington fill
every need from den to concert hall. From $59.95 to $510.00.

See your dealer or write for booklet number 658C.

Weatters - Industries

OIVISION OF AOVANCE INOUSTRIES, INC

66 E. Gloucester Pike, Barrington, N. J,
Export: Joseph Plasencia, Inc., 401 Broodway, New York, N. Y,

BALANCE CONTROL
Continued from page 36

of l-inch wooden dowel. Wind the coil
tightly and wrap the final layer with
friction tape to keep it tight.

For the level controls, continuously
variable  constant-impedance  T-pads
should be used (or level controis, such
as are manufactured and sold serarately
by some speaker manufacturers)

It may be argued that the efficiency
of the speaker will be reduced when at-
tenuation is applied to it with a range-
balancing control. This is not true. Like
the chain-and-weakest-link adage, it can
be said that a speaker really is no more
efficient than its lowest efficiency within
the basic required audio range. Rolloff
above and below these points is expected
to be usually rather drastic). I+ is true
that, using the range-balancing control,
the efficiency of the middle range, pri-
marily, will be reduced quite a pit. But
this is exactly the point of the design.
A speaker which is 109 efficient at
1,000 cps but only 3% efficient at 50
cps can scarcely be said to have a satis-
factory frequency-response charzcteristic.
The purpose of the range-balancing con-
trol is to make it possible tc have a
wide-range speaker approach more near-
ly a uniform efficiency througnout the
audio range. If it results in a speaker
only 3% efficient over-all, rather than
3% only at the ends of the range, no
harm has been done and a great deal
of improvement in the speakes’s listen-
ing quality has been achieved.

Our work with wide-range speakers
using this range-balancing control has
resulted in far more satisfactorv musical
sound in every case. A variety of wide-
range speakers was used with fairly uni-
form results, in which our ccatrol was
designed with the band divided at 400
and 8,000 cps. It was originaliv thought
the control would be manufactured and
marketed, but later it was decided to
publish this article instead, sc that the
hi-fi hobbyist could build his own and
save money.

TRANSISTORS
Continued from page 25

hand, may have appreciable phase shift
within the audio range, sometimes as
high as 180° or more; if the high-fre-
quency response-limiting mechanism is
the base width of one or more transistors,
moreover, the attenuation at any given
phase shift is less than that for a vacuum
tube. Thus we can have considerable
phase shift with very little loss of gain
— a most undesirable condition for feed-
back. The result is that not very much
negative feedback can be safely applied
to an entire transistor amplifier. For this
reason it is often advisable to apply the

AUDIOCRAFT MAGAZINE



feedback around only one or two stages
at once.

Single-Stage Feedback

The same gencral considcrations apply
1O One transistor stage as to an entire am-
plifier. Let us examine the effects of the
various feedback types illustrated in Fig.
5 on a grounded-emitter stage. Note
that this configuration has a voltage
phase reversal, so the feedback will ac-
tually be negative.

The extreme case of Fig. 5A applied
to a grounded-emitter stage is shown in
Fig. 7A, where all the current in the out-
put is fed back; or where R,=0 and
R, = 0. Looking at Fig. 7A it is not
hard to see that this is really nothing
more than the same transistor operated
with the base common between the input
and the output—that is, in the
grounded-base configuration!

This type of feedback, remember, low-
ers the input impedance but raises the
output impedance. Recall also that the
common-basc configuration does feature
higher output resistance and a lower in-
put resistance, as predicted here.

An example of feedback of the type
shown in Fig. 5B appears in Fig. 7B with
R,— . This perfectly practical feed-
back scheme lowers both the input and
output resistance of the stage.

The type of feedback illustrated in
Fig. 5C (a common-cmitter stage) is
obtained simply by inserting an unby-
passed resistor in series with the emitter
cad. This is a very common type of
feedback both for vacuum-tube stages
and for transistor stages. Both the input
and the output impedances are raised.

Finally, the extreme application of
feedback of the type of Fig. 5D is ob-
tained when R,—0 and R,= . In
that case, Fig. 7D shows us that this type
of feedback applied to a single stage
gives us merely the common-collector
configuration, with its high input resist-
ance and low output resistance.

The circuits of Fig. 7 all work to
change impedances, reduce gain, and re-
duce distortion for both low-power
stages and high-power stages.

To review, there are two major ways
to apply negative feedback to transistor
circuits: over the entire amplifier, and
stage by stage. The trouble with the
former method is that there is likely to
be considerable phase shift, especially at
the high-frequency end of the audio
spectrum, and hence a good chance of
instability if much feedback is used. And
the trouble with the second method is
that cach stage has to be designed to
handle more power, since the succeeding
stages, having negative feedback around
them, have lower gain.

Summary of the Series

This is the last installment of this series,
“Transistors in Audio Circuits.” Many
Continued on next page
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Stereo Music Systems
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Mono Systems & Components
Speakers & Enclosures
Changers & Turntables

Tape Recorders & Accessories
High Fidelity KNIGHT-KITS

Hi-Fi Records & Books

Hi-Fi Custom Cabinets

Stereo Records & Tape

EASY TERMS: Only 10% down on
hi-fi orders of $20 or more,
Fast handling—no red tape.

freel

WORLD’S LARGEST SELECTION
Here’s your complete money-
saving guide to Hi-Fi—featuring
the newest and finest —the world’s
largest choice of systems and
components. Just check these
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Stereo; tremendous savings

with the exclusive Allied System
Plan; new KNIGHT Stereo systems
and components—truly the
“Royalty of Value’’; the world’s
largest stocks of famous name
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up to 509,; easy terms to fit
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From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR 11
60 watt amplifier

. ;

DESIGN The combination of patented
ULTRA.LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control, and ULTRA STABILITY, represents a
new high in the art of amplifier design . .. an
example of ACROSOUND'S latest achieve.
ment in AMERICAN Know-How. This superi-
ority of design now enables anyone with or
without any previous knowledge of electronics
to assemble for himself or herself... (yes!
it's that easy!) . . . the finest of ampiifiers and
at a most reasonabie cost. in only two hours!

PERFORMANCE By listening test, or by in-
struments . . . second to none in clarity and
frequency response. Normal level distortion is
virtually unmeasurable—IM 1% or less at 60
watts, 120 watts peak. Compietely stable . . .
unaffected by loads. perfect square waves.

“Ag

QUALITY Everypartgoingintotheassembly
of critical and even non-critical circuitry is
tested and checked to allow no more than
+%% variation from ACROSOUND’S stand-
ards. Speciaiized test equipment unavailable
commercielly was designed in ACROSOUND'S
laboratories to achieve this resuit. Every
printed circuit board is_placed in trial opera-
tion on a laboratory amplifier. Output tubes
are matched by trial and double checked.

L

COMPONENTS ACRO'S newest TO-600 out-
put transformer with special hybnd winding—
separates functions of output circuit and
feedback circuit. Heavy duty, completel
assembled, and thoroughly tested, pnnfeg
circuit board assures uniformity of perform-
ance. Low distortion EL34 output tubes are
operated well within their ratings ensuring
long tube life and optimum performence.
PRICE In preassembled kit form so that you
may save money, learn while doing, and have
the proud satisfaction you built the best for
only $79.50 net...or if you feel you would
prefer it faboratory assembled it still repre-.
sents a bargain at $109.50 net.
HEAR IT AT YOUR DEALER NOW!

BE READY FOR ACROSQUND DISTORTIONLESS
PRE. AMP DESIGNED FOR THE STEREO-PHILE

Experts know why ACRO is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28. PA.
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TRANSISTORS
Continued from preceding page

of the topics discussed in the series might
seem relatively disconnected on first
reading. To show how all these subjects
tie together, let's discuss a specific ex-
ample for a few paragraphs and see how
each is used.

Let us say we are to design a high-
fidelity, all-transistor power-amplifier/-
preamplifier combination.

It is usually easier to design from the
output first. You know how much power
output you need, and the impedance.
First, choose what type of output circuit
you want — Class B or Class A, single-
ended push-pull or conventional push-
pull, and so on. See the discussion in
Part X, April and June 1958.

Decide how you want to apply nega-
tive feedback. Usually the philosophy
is to design the basic amplifier to be as
“clean” as possible, so not much negative
feedback will be required.

Select a suitable output transistor and
design the heat sink so that the over-all
thermal resistance is not too great (Part
I1X, March 1958).

Set the nperating point and choose the
driver with the objective of minimizing
the output-stage distortion (Part XI,
August 1958). Using the graphs of the
collector family for the output stages,
figure the drive needed. Perhaps another
power transistor is needed; perhaps not.
Perhaps a push-pull driver is needed, or
a phase-inverter driver.

Work backward from the output, stage
by stage. For the intermediate stages,
determine first how much voltage or cur-
rent swing is needed to drive the follow-
ing stage, and select a transistor accord-
ingly. Design the bias network (Part
VIII, December 1957, and Part 1V, Feb-
ruary and March 1957) to give the
desired bias and also good temperature
stability.

Using the appropriate small-signal
parameters for the transistor (Part V,
April and May 1957) determine the
stage gain and input resistance (Part VI,
June and August 1957), so that the
requirements of the previous stage are
known.

If necessary, supply mixers, tone con-
trols, and volume controls (Part VIII,
January 1958).

When enough gain has been obtained,
simply stop. But make sure the first
stage has low enough noise (Part III,
January 1957) and properly terminates
the signal source (Part VII, October and
November 1957). Equalization (Part
VIII, January 1958) can be applied
either to the first stage or to a succeeding
stage.

These are the main steps in designing
a transistor amplifier, and amplifiers are
the major application for transistors in
audio.

SUPERB
FOR
STEREO

... and better than ever
for monaural records
new

|
GLASER-
STEERS

GS-77

the modern record changer

When it comes to the selection of = rec-
ord changer to mect the exacting require-
ments of both modern stereo and mod-
ern high fidelity monaural records —
there is only one choice, the GS-77.

From the day this modern record
changer was born, strict adherence to
rigid precision standards and advanced
engineering made it the ideal high fi-
delity record changer. Now, ncw features
have been added to make it the ideal
stereo changer. An easily accessible stereo-
monaural switch directs the stereo cignal
to the proper speaker. On monaural rec-
ords, it provides a signal to both speak-
ers adding extra depth. A double chan-
nel muting switch assures compleie sil-
ence at all times except when the stereo
record is being played. New GS-77 quick-
change cartridge holder makes it easy
to change from sterco to monaural car-
tridge with the turn of a knob.

Other GS-77 features assure the finest
reproduction, sterco or monaural. The
tone arm exhibits no resonance in the
audible spectrum, and virtually etimin-
ates tracking error. The arm counter-
balance is so designed that stylus pres-
sure between the first and tenth record
in the stack does not vary beyond 0.9
gram. These characteristics virtually
eliminate vertical rumble — to which
stereo is sensitive. Turntable pause elim-
inates the grinding action which takes
place where records are dropped on a
moving turntable or disc — protecting the
delicate stereo record grooves.

The GS-77 is the perfect record changer
for stereo as it is for monaural high fi-
delity. $59.50 less cartridge and bzse. At
hi-fi dealers, or write: Glaser-Steers Corp.,
20 Main St., Belleville 9, N. J. AU-9
In Canada: Alex L. Clark, Ltd., Toron-
to, Ontario. Export: M. Simons « Sons
Co., Inc,, N. Y. C.

AUDIOCRAFT MAGAZINE



OSCILLATOR
Continued from page 35

become insoluble to water by a reaction
which is not yet fully understood.

The soluble glue is carefully washed
off the board with a cotton wad, and
the image of the circuit pattern remains.
This image can be made more visible by
using a small quantity of food coloring.
Sometimes the image can benefit from
a hardening bath of chromic acid.
Chromic acid is very toxic, and must be
used with great care. After the image is
completely clear, it should be dried
under the photoflood lamp, an infrared
lamp, or in an oven. An infrared lamp
seems to do the best job. After image-
hardening, the board is ready for etching.

The most commonly used etchant is
ferric chloride in water. Your board will
have to be submerged in this solution
for about 40 min. Rocking will reduce
the time a little. After etching, the cir-
cuit board is again washed and dried,
and the remaining resist removed with
fine steel wool. The holes for com-
ponents are punched or drilled, and the
board is ready for assembly. When using
sockets which project through the board,
as illustrated here, it is well to drill these
large holes before etching. There will
be more strength to prevent the laminate
from tearing away from the board.

Fig. 7 is an exploded view of the os-
cillator. The 6.3 v AC for the pilot
light will be obtained from the filament
circuit at the ncarest socket. All tube
sockets are standard, with the lugs bent
over against the board. The board in-
cludes a ground connection for the shield
on the first 6U8 socket.

In three places on the board, as shown,
wire bridges to ground had to be used.
Insulated wire is recommended for these
because of the proximity to other parts
on top of the board. I have found it
useful to drill a few holes in the
grounded rim of the board for miscel-
laneous ground connections. No harm
is done if they are not used.

Chassis Construction
and Wiring
The next step is to make the chassis. For
this, I used 22-gauge galvanized sheet
metal because it is easy to work and
solder. Yet, with the various stiffening
ribs bent over and the corners soldered,
there will be adequate rigidity. This will
be further improved by the installation
of the transformer and attachment of the
chassis to the front panel. An aluminum
chassis base smaller than the outer cabi-
net may also be used. A cutout at the
front of the chassis, as indicated, will
have to be made to accommodate the
mechanism of the National dial used.
The projecting part of the power trans-

Continued on next page

SEPTEMBER 1958

Now! Convert to
stereo for only
*26°° plus amplifier!

|

SPECIFICATIONS

Output Voltage ..... 0.3 voit

Recommended Load ..1-5 megohms

Tracking Pressure ...5-7 grams

Cartridge Weight ....7.5 grams

Channel Isolation ... 20 decibels

Stylus ............. Dual jewel tips,
0.7-mil microgroove and 3-mil 7
rpm.

inch centers

Start with Sonotone 8T ceramic cartridge to $'|450
play both stereo and regular discs, costs only

e Plays all 4 speeds—does not obsolete your present

equipment!

o Has Sonotone’s unique, built-in vertical rumble sup-
pressor so vital to stereo use! Doesn’t need pre-amp!

e Famous Sonotone quality with top specifications!

Add a Sonotone WR-8 speaker—
experts’ choice for stereo, $'| 200

costs only
e Brilliant reproduction of full fidelity
spectrum from 55 to 15.000 cvcles!

e Perfect for second stereo .speaker...
gives amazing stereophonic fidelity!

SPECIFICATIONS

Frequency Range ....55t015,000cycles
Resonant Frequence. .65 cycles

Power Input ........ 8 watts
Inpedance .......... 8 ohms
Flux Density ........ 12,000 gauss

Voice Coil Diameter. .1-inch

New 8-inch speaker.

P ’ Choose the amplifier best for your set-up. You
save on it, too, as Sonotone cartridge needs no

extra rumble suppressor, no pre-amp!

ohotone:;

Electronic Applications Division, Dept. CZ-98
ELMSFORD, NEW YORK

Response .......... Smooth from 20 to
12.000 cycles, gradual rolloff beyond

Compliance ......... 2.0x10¢ cm/dyne

Mounting Dimensions.Standard 4y t0 V2



a MUST
for STEREO! |

JUNIOR and DUQ-SPEED
TURNTABLES ARE...

DOWN
65 DB

(SIGNAL TO NOISE RATIO)

TODAY

DOWN
65 DB
TOMORROW

DOWN
65 DB
NEXT YEAR

AND
BELT DRIVE
DOES IT!

DUO- SPEED,
$48.50

COMPONENTS
CORPORATION

C ®
NEW JERSEY

DENVILLE,
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OSCILLATOR
Continued from preceding page

former will determine the position of the
inner chassis.

After you've made the chassis cutouts,
install the PC board. Be careful not to
put excessive stresses on the laminated
board; the material is not hard to break.
The power transformer is installed next,
and the entire assembly fastened to the
front panel, which by this time should
carry the dial mechanism, the various
switches, and the pilot-light assembly. A
single-lug terminal point is installed
under one of the power-transformer nuts
to provide an attaching point for the
power cord.

It will be seen from the diagram that
one leg of the power cord is attached to
this lug, while the other wire is soldered
directly to the on-off slide switch. Con-
nections to the board must now be made.
The power-transformer leads are clipped
just long enough to reach the proper
points on the board, stripped, and sol-
dered.

Wiring of the range switch consists of
soldering one group of resistors between
the top halves of the rear decks of the
switch, and the other group of resistors
between the top halves of the front
decks. The range switch is connected
with hookup wire to the board. Some
wires are routed through the grommeted
hole in the chassis, and others, directly to
the board. The wires from the attenuator
potentiometer also go through the grom-
met. Wiring of the pilot-light assembly
and the sine-square switch is obvious.

The cabinet is a standard 5-by-6-by-9-
inch utility box. Some of the cabinet
edge will have to be removed to accom-
modate the chassis brackets and to pass
the power transformer. The rear cover
is provided with some ventilation holes
and a slot for the power cord. Alterna-
tively, it may be left off entirely. The
front cover serves as the front panel.
One of the screws fastening the cover to
the cabinet will also serve to hold the
upper left corner of the dial in place.

Parts List

1 dual variable capacitor, 14-inch shaft,
12 10 420 pufd with trimmers.

1 40-ufd electrolytic capacitor, 250 v.

1 20-20-ufd electrolytic capacitor,
250 v.

1 1-ufd metalized paper capacitor,

200 v.

0.1-ufd capacitors, 600 v.

0.33-ufd capacitor, 400 v.

200-ohm resistor, 2 w.

1-K resistor, 5 w.

10-K resistors, 1 w,

150-ohm resistor, 15 w.

1-meg resistor, 15 w,

470-ohm resistors, 15 w.

47-K resistors, 14 w,

56-K resistors, 14 w

A NN = = N e 9

TS4A-DLY

GIBSON GIRLE ...

TAPE SPLIERS

B2

b Six Models from 1.75 to $5.00

" A ROBINS GIBSON GIRL tap: splicers

BIN > re you of PROFESSIONAL SPLICES
x|l | SECONDS! They are the zccepted

s ,\; standard of the professional and Innus-
a;: i trial users of recording tape because

-3 ¢ thelr ease and reliability of

i gperatlon and high standarcs of worke
=4 manship. The only splicers which cut
M and trim the splicing tape and tape
) edges with an indented trlm'cut.

- making THE SPLICE WITH THE
GIBSON GIRL SHAPE,

AT DEALERS EVERYWHERE

Write for FREE Catalog or ROBINS'
Phono and Tape Accessories!

< ROBINS

INDUSTRIES C@RP.
NEW YORK

LOOKING
FOR
VALUE?

FLUSHING 54

...in high fidelity

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

AUDIOCRAFT MACAZINE



3.6-K resistor (approx.), 15 w.

180-K resistors, V5 w.

5-K resistor, 15 w.

2.2-K resistors, V5 w, 19%.

22K resistors, V2 w, 1 0%.

220-K resistors, V2 w, 1%.

2.2-meg resistors, Vaw, 1%.

22-meg resistors, V2 w, 19%.

50-K potentiometer, 4 w.

6X4 tube.

6GU8 tubes.

GAHG tube.

power transformer, 500 v (center
tapped) at 40 ma, and 6.3 v at 2
amps.

pilot-light assembly.

3.w lamp and socket.

SPST switch.

DPDT switch.

red binding post.

black binding post.

5 X 9 X 6-inch utility cabinet (or
larger).

1 2 X 7 X 5-inch chassis base.

1 4-gang, 4-pole rotary switch.

1 dial assembly (as desired).

1 kit for producing 414 X 6-inch

etched circuit board.
Assorted knobs, tube sockets, wire, sol-
der, nuts, bolts, etc.
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Calibration and Adjustment

The calibration of audio oscillators has
been described frequently {see next sec-
tion — ED.]. I used signals from another
oscillator with some carefully calibrated
points, some broadcast stations in the
higher ranges, some WWYV signals, and
the 60-cps line. The method was to use
an oscilloscope and Lissajous fgures.
Enough accurate points were checked to
interpolate the intermediate points. If
a linear tuning capacitor is used, the scale
will be linear also. The minimum capac-
itance of the tuning capacitor should be
adjusted with the trimmers so that a
ratio of exactly 1:10 is obtained.

AUDIOCRAFT
Construction Notes

To produce the etched circuit board —
probably the most tedious part of this
construction project — we made a nega-
tive of the pattern which appears on
page 34 and used it to make a board
photographically. It was found that an
ammonium-bichromate bath used prior
to sensitizing the board is essential.
Otherwise, the resist tends to remain on
the board in areas where it must be re-
moved, resulting in improper etching.
If your board does not appear to be
etching properly after 15 min. or so, it
may be removed from the ctchant and
scrubbed with an abrasive cleanser to re-
move all of the resist material. I'hen the
lines may be repaired with liquid resist
(brushed on, as paint is), and the ctch-
ing continued. If ammonium bichromate
is used, however, the board should etch
evenly.
Continued on next page
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STEREO or MONAURAL

PREAMPLIFIER

% Lowest Distortion and Noise

% Easiest Assembly Using Pre-
Assembled Printed Circuit

* Handsome Styling —
Selected For Display at

Brussels World'’s Fair

% Only $34.95 net

DYNAKIT

Provides Complete Flexibility
and Control at Lowest Cost

The Dynhit

STEREO CONTROL

* Adds Complete Stereo Control
To Two Preamps Without
Noise or Distortion

* Unique Blend Control Fills In
“Hole In Middle”

% Level, Balance, Loudness,
Channel Reverse, and Dual
Tape Monitor Controls

% Only $12.95 Net

Descriptive literature available on request

DYNACO INC.

617 N. 41st St., Phila. 4, Pa.

Export Division:
25 Warren ..t.,
New York, N. Y.

COM,”G to your city

HIGH FIDELITY MUSIC SHOWS

See and hear the latest sn HIGH FIDELITY from leading hsgh-

fidelity manufacturers . . .

Don’t miss these public showings of Hi-Fi Equipment .

.. from

the most economical units for the budget-minded to spectacular
home music theatres . . . compare and enjoy them all. Components
and complete systems will be displayed.

® 1958-1959 HIGH FIDELITY MUSIC SHOW SCHEDULE e

ALBANY, N.Y. — DeWitt Clinton Hotel
September 5, 6, 7, 1958

SYRACUSE, N.Y. — Onandaga Hotel
September 19, 20, 21, 1958

ROCHESTER, N.Y. — Sheraton Hotel
September 26, 27, 28, 1958

ST. LOUIS, MO. — Hotel Statler
October 3, 4, 5, 1958

CINCINNATI, OHIO — Sheraton-Gibson

Hotel

October 10, 11, 12, 1958

DETROIT, MICH. — Hotel Statler
October 17, 18, 19, 1958

OMAHA, NEBR. — Paxton Hotel
November 7, 8, 9, 1958

KANSAS CITY, MO. — Pickwick Hotel
November 14, 15, 16, 1958

SEATTLE, WASH. — New Washington Horel
November 21, 22, 23, 1958

MINNEAPOLIS, MINN. — Dyckman Hote:
January 9, 10, 11, 1959

INDIANAPOLIS, IND. — Antlers Hotel
January 30, 31, February 1, 1959

DENVER COLO. — Cosmopolitan Hotel
March 6, 7, 8, 1959

BALTIMORE, MD. — Lord Baltimore Hotel
March 20, 21, 22, 1959

PITTSBURGH, PA. — Penn-Sheraton Hotes
April 3, 4, 5, 1959

BUFFALO, N.Y. — Statler Hotel
April 10, 11, 12, 1959

ngﬂ Entefpflses, Inc S00 North Dearborn Street, Chicogo 10, lllinois




iy
you think
that all brands of
recording tape are alike . . .

irish

ferro-sheen

N i
Available wherever quality tape is sold.

HI-F| ACCESSORIES

MULTIPLE REMOTE SPEAKER SWITCH

Constant imped. | . \idaire ?
ance switehing | ‘ P - *
:”:‘v‘r':;“s:;"::l:;: " MULTIPG l!llll;”;\;ﬂm
to six speakers in | ! &s - &
Hi-Fi or PA sys. MODEL M5 &

tem. 42 combina-
tions of operation.
For use with any =
size speaker and any speaker imped.
ance. Gold embossed plate. MS-6. Com.
plete with simple wiring instructions.

Hi-FI CROSSOVER
NETWORK

High pass fifter net-
work permits range of
amplifier to be ex.
tended by addition of
high frequency speak.
er. Prevents low fre.
quencies from reach:
Ing the high fre-
quency speaker, there-
by eliminating the
major source of dis-
tortion in a two
speaker system. Uni.
versal can be wused
with 8 ohm or 16 ohm speaker sys.
tems. Facilitates the additicn of s
high frequency speaker. Madel CN-5.

ORDER FROM YOUR DISTRIBUTOR

Vidaire |

-
ﬁﬁmux-nuw v -.e'
$2.64

net

$5.37 ‘

net

ELECTRONICS MANUFACTURING CORP

BALDWIN L] NEW YORK

EICO KIT REPORT

Continued from page 22

frequency enough to cause audible distor-
tion either.

Frequency response is shown in Fig. 3.
There is a rise above 1 Kc up to a maxi-
mum of about 215 db at 10 K¢, which
is not objectionable to the ear. If it
bothers you, it is easily corrected by add-
ing a 100-uufd capacitor in parallel
with C12, the .001-ufd capacitor in the

‘—OISTORTION AND NOISE,%

4
a9y ~ I
z Z 1 Bl
Q e ]
& 30/3| ; /
e Vi |
& f e 0
o A
g-zon' 7 ~ — AS RECEIVED
< & -= - AFTER AUGNMENT
@
S - 104 - 1= = I o |
Z Rl
4 |
= ]
2o

2 ) 100 1K 10K 100K
INPUT, MICROVOLTS

Fig. 1. Distortion and noise (IHFM

standard) before and after alignment.

de-emphasis network. More serious (in
our view) is the low-frequency dropoff
below 100 cps, amounting to 614 db at
30 cps. With most speaker systems this
wouldn't be audible either, perhaps, but
with some it would. Because this low-
frequency loss is not apparent at the

I 10

R BRI . S S
%2130 | Jf |

- I il il WA I
Z1o i ,..]_ 4"il i
5 l,l o | ‘1]“ | I
2 12 1| 0
" oo L[ TN T g

2 10 10K 100K

106" IK
INPUT, MICROVOLTS

Fig. 2. Maximum undistorted deviation.

Multiplex output, it is evidently caused
by the small coupling capacitor in series
with the volume control. This too can be
fixed easily; we simply connected a .05-
pufd capacitor in parallel with Cl4, the
offending component.

We consider the physical design of
the tuner to be excellent. In its op-

ol
g.:,L [”m #L[
W ol e
§’5i gy {
gloL IH]U 350

20 100 K
FREQUENCY, CPS

Fig. 3. Response after de-empbhasis.

tional cage cover it is entirely presentable
on a bookself or table. It is compact but
the components are not too crowded for
good ventilation. The front panel is
handsome and, with the new tuning-in-
dicator tube, the dial is fascinating.

To sum up, we like the HFT-90 very
much. It is sensitive enough for nearly

H

PROFESSIONAL
DIRECTORY

) ENJOY
% PLEASANT
2%  SURPRISES?
write us your hi-fi

needs now, you’ll be
lad you did. Ask too,
or our unusual free
audio catalog.

KEY ELECTRONIZS CO.
120 Liberty St.

N.Y. 6, NV,
EVergreen 4-0071

V.,
7

TAPE RECORDERS
EXCEPTIONAL VALUES
HI-FI COMPONENTS
NATIONAL BRANDS
WRITE FOR FREE CATALOGUE

CARSTON 215 VV E. 88 ST

NEW YORK 28, N.Y

AS

World

“The tops” in

1
Renowned : Speakers
HART l E Y : Sold only hy
“The tops” in
Speakers ! Dealers.

WRITE - WIRE - PHONE

HARTLEY PRODUCTS CO.
521 East 162nd Street, New York 51, N. Y.
LUdlow 5-4239

“BUCK STRETCHER"
HI-FI VALUES!

Expand the buying power
of your Hi-Fi dollar at
Sun Radio on new and
fully  guaranteed name
brand Hi-Fi components!

Send for our special p-ice quo-
tations and our Hi-Fi package
specials! Dept. X8

SUN Radio & Electronic- Co., Inc.
650 6th Ave., New York 11, N.Y,
Phone: ORegon 5-8600

the unique ISOTONE acoustical
spiral system of music reproduction
featuring the rugged Hartley
polymerized cone speaker, among other
top grade units, now available: to
Dealers. Please inquire; to Audiophiles.
Send for brochure.

Isotone Acoustic Spiralways, Inc
3402 Third Avenve,

N.Y. 56
Phone: WY3-1821

COMING NEXT MONTH

A Super-Fi 10-Watter by Arthur Zabriskie

Construction project on a
superlative low-power amplifier

The Madison CC-1 Preamp Kit
An AUDIOCRAFT Kit Report

by soel Ehrlich
Part 11: The performance of stereo pickups

Are Stereo Discs Compatible?

AUDIOCRAFT MAGAZINE
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3.6-K resistor (approx.), 14 w.

180-K resistors, 15 w.

5-K resistor, 15 w.

2.2-K resistors, 15 w, 19%.

22-K resistors, V5 w, 1%%.

220-K resistors, 15 w, 1%.

2.2-meg resistors, Vow, 1%.

22-meg resistors, 14 w, 1%.

50-K potentiometer, 4 w.

6X4 tube.

6GUS8 tubes.

GAHG tube.

power transformer, 500 v (center
tapped) at 40 ma, and 6.3 v at 2
amps.

pilot-light assembly.

3.w lamp and socket.

SPST switch.

DPDT switch.

red binding post.

black binding post.

5 % 9 X 6-inch utility cabinet (or
larger).

1 2 X 7 X 5-inch chassis base.

1 4-gang, 4-pole rotary switch.

1

1
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dial assembly (as desired).
kit for producing 414 X 6-inch
etched circuit board.
Assorted knobs, tube sockets, wire, sol-
der, nuts, bolts, etc.

Calibration and Adjustment

The calibration of audio oscillators has
been described frequently [see next sec-
tion — ED.]. I used signals from another
oscillator with some carefully calibrated
points, some broadcast stations in the
higher ranges, some WWV signals, and
the 60-cps linc. The method was to use
an oscilloscope and Lissajous figures.
Enough accurate points were checked to
interpolate the intermediate points. If
a linear tuning capacitor is used, the scale
will be linear also. The minimum capac-
itance of the tuning capacitor should be
adjusted with the trimmers so that a
ratio of exactly 1:10 is obtained.

AUDIOCRAFT
Construction Notes
To produce the etched circuit board —
probably the most tedious part of this
construction project — we made a nega-
tive of the pattern which appears on
page 34 and used it to make a board
photographically. It was found that an
ammonium-bichromate bath used prior
to sensitizing the board is essential.
Otherwise, the resist tends to remain on
the board in areas where it must be re-
moved, resulting in improper ctching.
If your board does not appear to be
etching properly after 15 min. or so, it
may be removed from the etchant and
scrubbed with an abrasive cleanser to re-
move all of the resist material. Then the
lines may be repaired with liquid resist
(brushed on, as paint is), and the etch-
ing continued. If ammonium bichromate
is used, however, the board should etch
evenly.
Continued on next page
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DYNACO INC.

STEREO or MONAURAL

The Dynahit
PREAMPLIFIER

% Lowest Distortion and Noise

% Easiest Assembly Using Pre-

Assembled Printed Circuit

* Handsome Styling —

Selected For Display at
Brussels World's Fair

% Only $34.95 net

DYNAKIT

Provides Complete Flexibility
and Control at Lowest Cost

The Dynahit

STEREO CONTROL

% Adds Complete Stereo Control
To Two Preamps Without
Noise or Distortion

* Unique Biend Control Fills In
"Hole In Middle”

% Level, Balance, Loudness,
Channel Reverse, and Dual
Tape Monitor Controls

% Only $12.95 Net

Descriptive literature available on request

617 N. 41st St., Phila. 4, Pa. S Division:

New York, N. Y.

COMIN

to your city

HIGH FIDELITY MUSIC SHOWS

See and hear the latest sn HIGH FIDELITY from leading high-

fidelity manufacturers . . .

Don't miss these public showings of Hi-Fi Equipment . . . from
the most economical units for the budget-minded to spectacular
home music theatres . . . compare and enjoy them all. Components
and complete systems will be displayed.

® 1958-1959 HIGH FIDELITY MUSIC SHOW SCHEDULE e

ALBANY, N.Y. — DeWitt Clinton Hotel
September 5, 6, 7, 1958

SYRACUSE, N.Y. — Onandaga Hotel
September 19, 20, 21, 1958

ROCHESTER, N.Y. — Sheraton Hote!
September 26, 27, 28, 1958

ST. LOUIS, MO. — Hotel Statler
October 3, 4, 5, 1958

CINCINNATI, OHIO — Sheraton-Gibson

Hotel

October 10, 11, 12, 1958

DETROIT, MICH. — Hotel Statler
October 17, 18, 19, 1958

OMAHA, NEBR. — Paxton Hotel
November 7, 8, 9, 1958

KANSAS CITY, MO. — Pickwick Hotel
November 14, 15, 16, 1958

SEATTLE, WASH. — New Washington Hotel
November 21, 22, 23, 1958

MINNEAPOLIS, MINN. — Dyckman Hotel
Januvary 9, 10, 11, 1959

INDIANAPOLIS, IND. — Antlers Hotel
January 30, 31, February 1, 1959

DENVER COLO. — Cosmopolitan Hotel
March 6, 7, 8, 1959

BALTIMORE, MD. — Lord Baltimore Hotel
March 20, 21, 22, 1959

PITTSBURGH, PA. — Penn-Sheraton Hotel
April 3, 4,5, 1959

BUFFALO, N.Y. — Statler Hotel
April 10, 11, 12, 1959

ngﬂ EﬂtefllfISGS, I"c 500 North Dearborn Street, Chicogo 10, illinois
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Marantz amplifying components are
pre-eminent as the standard for
quality Made and tested carefully
in limited quantities, their superior-
ity of performance is recognized by
those who know and understand
high fidelity equipment. Where only
the best possible results are ac-
ceptable you will find Marantz well
worth its slightly higher price.

maramiz

MODEL 1, AUDIO CONSOLETTE $183
Cabinet $18

% NO avdible hum

% Lowest hiss, distortion

% Avdibly superior sound
quality

MODEL 2, POWER AMPLIFIER $198

% Conservatively rated at 40
watls, it is the finest
performing amplifier
available today.

Y% Unconditionally stable

% Metered tube adjusiments
for continving optimum
performance

% Exceptionally fine
overload characteristics

MODEL S, POWER AMPLIFIER $147

% Compact 30 watt version
of the Model 2

% Full powered transients
without breakup. It will
drive ANY speaker
system fully

MODEL 3, ELECTRONIC CROSSOVER $90
Cabinet $15
* Avdible improvement
for almost all speaker
systems, Adds the final
touch of perfection to
deluxe installations
(Requires 2 amplifiers)

COMING! ... MODEL 6, STEREO ADAPTER
% Connects two Audio

Consolettes for stereo,
Step type master volume;
Speaker reversal; Master
power switch; Master
Function selector; Monitor
switching; etc, Choice of
horizontal or vertical
mounting,

Prices slightly higher
in West.
Available at dealers in quolity

high fidelity components,
* Write for literature

maraniz company
25-14 Broodway, Lang Islond City 6, N. Y,
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Continued from preceding page

The use of a cabinet larger than 5 by
9 by 6 in. will facilitate placement of
the board and components. Before any

| holes are bored, carefully position each

part (the circuit board, power trans-
former, dial assembly and range switch
particularly) to make certain that it will
fit easily without crowding. Be sure that
the cutout for the printed-circuit board is
placed far enough away from the front

panel to allow the vernier mechanism |

(if one is used) to properly contact the
tuning capacitor. (We didn't do this,
and consequently were forced to relin-
quish the vernier function of the tuning
dial.)

Follow the pictorial for general place-
ment of oscillator components. If a cabi-
net larger than 5 by 9 by 6 is used, the

| inner chassis base should fit without al-

Cover Grille $7.50 |

teration. Otherwise, two sides of the in-
ner base will have to be shortened to
allow it to fit within the case. Alter-
natively, Mr. Jaski's suggestions for using
sheet metal may be followed.

After our oscillator had been built, the
size of the feedback resistor was deter-
mined by temporarily inserting a 5-K
potentiometer in place of the resistor,
and setting it for the feedback which

|

produced the best sine wave as viewed |

on a scope. A value of 3.6 K was found
to be very close, but varying line voltage
in some areas may necessitate a slightly
different value.

After adjusting the feedback for best
wave shape at the low end of the middle
frequency band, the trimmers on the
tuning gang were turned until the out-
put was constant over that whole band.
If 19% resistors are used in the range
switch (or standard composition resistors
are measured with an ohmmeter and

| values selected which are exact multiples

| structions

of ten), the output and frequency ratio
will be constant from range to range.
It was found that care in the selection of
range resistors and careful setting of the
trimmers resulted in a very close band-
to-band coherence.
the dial was set for 30 cps on one band,
it would also produce 300 cps, 3,000 cps,
30 Kc, and 300 Kc on the other bands
without readjusting the tuning knob. A
single scale can be drawn with assurance
that it will be faithful over all ranges.

Ultimately, tests of the oscillator built
here in accordance with Mr. Jaski's in-
satisfactorily  verified  his
claims. When properly adjusted, this os-
cillator will provide excellent sine waves

In other words, if |

|

from 15 cps to 50 Kc, and fair sine I

waves up to 1.5 Mc, with an output
variation of no more than 0.5 db from
15 cps to 50 Kc. Although output above

| that point diminishes, it is accurate in

frequency. Square waves are also excel-
lent (see Figs. 8 to 10).

High prz'ced speaker

a must?

Not with the new

@ Cooxial 700 Series Mark 111

Here is a speaker that brings you the luxury
listening that is higher fidelity; yet its price is
unbelievably lower than you would expect for
such excellent performance. The new R & A
speaker incorporates superb design details and
ts precision engincered to deliver a rare purity
of sound — an experience that invites you to
close your eyes and listen, and wonder how such
a quality speaker can be offered at so low a
price. (We won's tell you how litsdle . .
must hear the speaker firse!)

8”7, 10" and 12” Models — all with
Alcomax 1H Aniso-tropic Magnet sys.
tems of 12,000 Gauss Flux Densities.
Buy it .. try 5t . we back claims with
a money back guarantee. At all bi-fi dealers.

ERCONA CORPORATION

(Electronic Dig.)
16 West 46 St., Dept. 79, New York 36, N. Y.

In Canada:Astral Electric Co. Lid.
44 Danforth Road, Toronito 13

. you

A SUPERIOR TAPE FOR
BEGINNERS, EXPERTS, PROFESSIONALS

WIDE LATITUDE RECORDING TAPES
IN THE PERMANENT PLASTIC CASE

Completely distortion free, regardiess
of input level; lowest noise recordings;
matchless reproduction on any make
recorder; lifetime lubrication eliminates
squeal, adhesion, head deposits; longer
lasting; highly resistance to abrasion,
print through and cupping.

FREE TAPE-TIME RULER

(tells at a glance,
time and tape left
on reel)-write to:
LY LY D-108

NEENRER. T i
2on = R —

ér\aﬂuﬂ' CORPORATION

LODI, NEW JERSEY
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STEREO COMPATIBILITY
Continued from page 19

considerably. At the point when separa-
tion was almost gone, I found that 65%
of the vertical modulation was missing.

Only new styli were usced for the test;
all were diamonds. By the time the ster-
eo effect was erased the styli and their
armatures were black. Brushing them re-
moved much of this black dust, which
was ascertained later to be powdered
vinyl.

Some of the best performers, going
200 to 500 plays with no appreciable
deterioration of the stereo effect, were,
of course, highly compliant high-fidelity
cartridges. On the other hand, some of
the worst results occurred with the most
popular conventional magnetic car-
tridges.

Some crystal and ceramic cartridges
did quite well. Several of them have
high vertical compliance, and the records
were only slightly damaged by the hun-
dredth play. The older stiff types dam-
aged the record within five plays. In
every case, however, the record was still
usable as a poor monophonic record,
after the stereo information was de-
stroyed.

By and large, the worst cartridges for
the reproduction of stereo records mono-
phonically were two of the most popular
conventional cartridges. While 1 will
not make a practice of naming specific
cartridges that were either good or bad
throughout these tests, I believe that the
thousands of users of these two cartridges
should be warned against using them for
stereo records, if they plan to use those
records for stereo reproduction later.
This should not be interpreted as mean-
ing that they are not good monophonic
cartridges; their use and popularity are
proof of their quality in that regard.
As was expected, the Pickering Fluxvalve
cartridge was the worst damager of stereo
records. This fine conventional cartridge
has always been a paradox in high-fidel-
ity circles. With vertical compliance
over only a short distance, it has been
noted for its uniform response curve.
However, it will destroy all stereo in-
formation on a stereo record within five
plays. The Pickering Stanton 45-45 ster-
eo cartridge was, however, one of my
comparison cartridges and was found to
be of superior quality for stereo records.
GE RPX mode!l cartridges were also
serious offenders. While they are good
for conventional records, five plays with
one of these cartridges produced notable
deterioration of the stereo information.
Twenty-five sufficed to bring the record
information down to the level of a
monophonic record. This does no¢ apply
to the newer GE VR-II

Save for the two noted as incom-
patible, most of the finer high-fidelity
cartridges, (magnetic, crystal/ceramic, or
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FM) can safely be used with stereo rec-!

ords. But simply as a matter of principle,
I recommend strongly that only stereo
cartridges be used for stereo records.

The results of playing these records
with conventional cartridges were not too
good, so far as sound alone is concerned.
A low-distortion system reproduces all
the distortion resulting from the vertical
stylus motion of the conventional stylus,
a mechanism not designed for vertical
excursions. On the other hand, playing
a stereo record with a stereo cartridge on
a conventional system, by strapping the
two channels together, yielded results
that were really quite good.

One further check was made. A num-
ber of people had commented that the
stereo records were not as good as con-
ventional records. I was prepared to be-
lieve this, because theoretically the rec-
ords were about as far advanced as the
conventional record was in 1954. Sur-
prisingly (with the exception of exag-

gerated stereo effects and the like), the |

technical quality of the recordings
seemed as up-to-date as that of our cur-
rent records. Some deficiencies were dis-
cerned in the transients and super highs,
but this is to be expected; the art of
building stereo cutters is new. The car-
tridges also are new, and generally not
yet quite as good as conventional car-
tridges. I did not find any cause for com-
plaint, however, and am certain that
quality will be improved even further. |

IMPROVE

your
- amplitfier

S ways
with the o
Amperex
» GZ34/SAR4G
™ RECTIFIER

w

A LOW-{MPEDANCE, INDIRECTLY HEATED, FULL.
WAVE RECTIFIER WITH 250 MA OUTPUT CAPACITY

The unique AMPEREX GZ34 replaces with-
out circuit changes, in the majority of
amplifier circuits, an entire line of popular,
heavy-duty 5-volt rectifiers — 5U4G, 5V4G,
5T4, etc. — with the following benefits:

o Better voltage regulation due to lowered
power supply impedance;

® Higher power supply output voltage for
more power;

¢ Added filter condenser protection due to
reduced surge;

® Cooler operation due to lower voltage
drop;

¢ Protection of costly power output tubes
through delayed warm-up.

Ask your Amperex distributor about Amperex voltage
ampiitier, rectifier and output tubes for hi-fi circuits

Amperex
ELECTRONIC CORP.
230 Duffy Avenue
Hicksville, L. 1., N. V.

When Converting Your Phono

® ERIE PRINTED BOARD
® OUTPUT TRANSFORMER
® FILTER CAPACITOR
.
L]
°

MODEL ® Power Output: 2 wotts

PAC'AMP- l ® Output Impedance: 4 ohms

S

S o b it
_your local distributor
‘ o (l/n'te for

VOLUME CONTROL ond SWITCH

Overall Dimensions: 6%'' L x 4% "W x37/s’' H ® Shipping Weight: 2 ibs.

to Ctereo...Uce

The ERIE

AUDIO-AMPLIFIER KIT

featuring

“PAC” and an ERIE

Printed Wiring Board

With these Plug-in Components:
® ERIE “'PAC” (Pre-Assembled Components )

® TUBE SOCKETS
e CAPACITORS

* TONE CONTROL
® TUBES

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER
Frequency Response: 30 cycles to 12,000 cycles +0, — 3.5 db.
Sensitivity: 0.56 volt RMS (input at 1 KC) for 2 watt output.

® [nput impedance: 2 megohms.
® AC Power Consumption: 17 wotts.

O I Vv I s
ERIE RESISTOR CORPORAT!ON

ERIE. PA

\E \R’ E/ é(,/eofz’amof Q(AM&?{/
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if
you think
that all brands of
recording tape are alike. . .

1rlsh

BRAND

ferro sheen

B
Available wherever quality tape is sold.

HI-F| ACCESSORIES

MULTIPLE REMOTE SPEAKER SWITCH

B vass o
L e« N e

B MULTIPGE SPEAKER SWITOH
Ry K

MDDII‘IO
-

For use with any s G s conr  cromsoo o

\ - .
slze speaker and any wullef imped. 52,64
ance. Gold embossed plate. MS-6. Com. net
plete with simple wiring instruetions.

HI-FI CROSSOVER
NETWORK

High pass filter net-
work permits range of
amplifier to be ex-
tended by addition of
high frequency speak -
er. Prevents low fre-
gquencies from reach.
ing the high fre-
quency speaker, there-
by eliminating the
major source of dis-
tortlon in a two
speaker system. Uni-
versal can be used
with 8 ohm or 16 ohm speaker sys.
tems. Facilitates the addition of » net
high frequency speaker, Model CN-S.

ORDER FROM YOUR DISTRIBUTOR

Constant imped-
ance switching
devies. Simplifies
tnstallation of one
to six speakers in
HI.Fi or PA sys-
tem. 42 combina.
tions of operation.

ELECTRONICS MANUFACTURING CORP

BALDWIN ° NEW YORK
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EICO KIT REPORT

Continued from page 22

frequency enough 1o cause audible distor-
tion either.

Frequency response is shown in Fig. 3.
There is a rise above 1 Kc up to a maxi-
mum of about 215 db at 10 K¢, which
is not objectionable to the ear. If it
bothers you, it is easily corrected by add-
ing a 100-uufd capacitor in parallel
with C12, the .001-ufd capacitor in the

‘—OISTORTION AND NOISE,%

®- &

b ==y =
z / 1

30|83 i :
] 4 | [
7S 4 ;

= A' i I !
20 ﬂ' 7 —— AS RECEIVED
o ¢ - =< AFTER ALIGNMENT
b | [

8-10; + r= =
2 | l
4 | | |

- | | | i
5 obgo | RN

2 © 100 K 10K 100K
INPUT, MICROVOLTS

Fig. 1. Distortion and noise (IHFM

standard) before and after alignment.

de-emphasis network. More serious (in
our view) is the low-frequency dropoff
below 100 cps, amounting 1o 615 db at
30 cps. With most speaker systems this
wouldn’t be audible either, perhaps, but
with some it would. Because this low-
frequency loss is not apparent at the

o 111 INMALLT o
9 1
£130 1 A ! "
guo a 1 Hi | ,,:.yp !
= L1 L ! it A I
2 AT e
110 @il AN
- 10 100 13 10 100K

INPUT, MICROVOLTS

Fig. 2. Maximum undistorted deviation.

Multiplex output, it is evidently caused
by the small coupling capacitor in series
with the volume control. This too can be
fixed easily; we simply connected a .05-
ufd capacitor in parallel with C14, the
offending component.

We consider the physical design of
the tuner to be excellent. In its op-

o 1 T
Des ” coe :Ll[u 1 + i! + '
8.1, »r* L] il
8 AT T T
a-10f lll =Nl E l 1) S P L

00 X 10K 20«
FREQUENCY, CPS

Fig. 3. Response after de-emphasis.

tional cage cover it is entirely presentable
on a bookself or table. It is compact but
the components are not too crowded for
good ventilation. The front panel is
handsome and, with the new tuning-in-
dicator tube, the dial is fascinating.

To sum up, we like the HFT-90 very
much. It is sensitive enough for nearly

PROFESSIONAL
DIRECTORY

2 j
s
=/
or our unusual free

S
audio catalog.

KEY ELECTRONICS CO.
f 120 Liberty St.
N.Y.6, N.Y.
EVergreen 4-6071

ENJOY
PLEASANT
SURPRISES?

write us your hi-fi
needs now, you'll be
lad you did. Ask too,

=, 13
(-~ >

TAPE RECORDERS
EXCEPTIONAL VALUES
HI-FI COMPONENTS
NATIONAL BRANDS
WRITE FOR FREE CATALOGUE

CARSTON 215 VV E. 88 ST.

NEW YORK 28, N.Y

World i “The tops” in
Renowned ' Speakers
HAR'I' l EY ' Sold only by
: “The tops” in
Speakers | Dealers.

WRITE - WIRE - PHONE

HARTLEY PRODUCTS CO.
521 East 162nd Street, New York 51, N. Y.
LUdlow 5-4239

“BUCK STRETCHER"
Hi-FI VALUES!

Expand the buving power
of your Hi-Fi dollar at
Sun Radio on new and
fully guaranteed name
brand Hi-Fi components!

/Send for our special price quo-
tations and our Hi-Fi package
specials! Dept. X8
SUN Radie & Electronics Co., Inc.
650 6th Ave., New York 11, N.Y,
Phone: ORegon 5-8600

the unique ISOTONE acoustical
spiral system of music reproduction
featuring the rugged Hartley
polymerized cone speaker, among other
top grade units, now available: to
Dealers. Please inquire; to Audiophiles.
Send for brochure.

Isotone Acoustic Spiralways, Inc.
3402 Third Avenve,

N.Y. 56
Phone: WY3-1821

COMING NEXT MONTH

A Super-Fi 10-Watter by Arthur Zabriskie
Construction project on a
superlative low-power amplifier

The Madison CC-1 Preamp Kit
An AUDIOCRAFT Kit Report
Are Stereo Discs Compatible? by Joel Ehrlich
Part ll: The performance of stereo pickups
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ADD HOLT STEREO!

MONAURAL THEN SOUNDS
LIKE STEREO.

New encased model 6 tube con-
verter and omplifier compli-
ments any hi fi system. It be-
gins where hi fi leaves off.
Connects in 2 minutes.

$65.00 postpaid in U.S. Sold di-
rect, only, on moneyback trial.

Order yours or send for folder.
Read what customers and Hi-Fi
magazines say.

NOW IN KITS, TOO
Kit, complete, $45 postpaid (U.S.)

Encapsulated converter network
$12 postpaid (U.S.)

STEREO by HOLT

4712 W. Magnolia Blvd.
Burbank, California

TRADERS’ MARKETPLACE

Here's the place to buy, swap, or sell
audio equipment. Rates are only 20¢ a
word (excluding name and address) and
your advertisement will reach 30,000 to
35,000 readers. Remittance must accom-
pany copy and insertion instructions.
Copy must be received by the tenth of
the second month preceding publication
date.

TAPE RECORDERS: hi-fi components, tapes at
wholesale prices! Free cotalogue. Carston, 215-V,
E. 88 S), N.Y.C. 28,

L
HI-FI HAVEN, New lJersey’s newest and finest
sound center. Write for information on unique mail
order plan that offers professional advice and low
prices. 28 Easton Ave., New Brunswick, N.J.

L
WILL BUILD all types of kits, hi-fi, etc. 30% above
cost, Write for detoits, Howard’s Radio Service,
Box $28, Myrtle Creek, Oregon.

L
TELEFUNKEN CONDENSER MICROPHONES, type
U-47. Two separafe systems, with power supplies,
cables. Sacrifice both for $500, or $275 each. Per-
fect condition. Russell Cowles, 1709 Ridgecrest
Drive SE, Albuquerque, New Mexico.

L
TAPE RECORDERS, hi-fi components, tapes. Un-
usuol values. Free cotalog. Dressner, 69-02D 174
$t., Flushing 65, N.Y.

L
BE SURE OF sofisfaction. All electronic kits wired
and tested by experienced technicians. Rotes by
work, not kit price. Write for list. S&N Electronics,
Wedgemere Road, Stamford, Conn.
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| everyone, it sounds fine without touchy

tuning, it stays in tune, it is nearly fool-
proof in assembly, and it is good-looking.
At $39.95 it is onc of the best buys you
can get in high-fidelity kits.

Monufacturer’'s Comment: Re the 2V/2-db rise at 10
Kc, please note that available RETMA capacitance
valves force a choice between .001 ufd and .0012
ufd for capacitor C12 in the de-emphasis network.
The ideal value would be .0011 ufd; paralleling
.0001 ufd (100 vufd) across the existing .001-ufd
capacitor will do the trick {(as AUDIOCRAFT cor-
rectly determined) for people who care about it
enough, As for the 62-db drop at 30 cps, we
measure only 4 db down on the average at 30 cps
and about 22 db down at 50. This, of course,
would not be audible with the average speaker sys-
tem. But the .01-ufd capacitor C12, in series with

the volume control, is indeed the sole cause for |
the drop in extreme low-frequency response, and |

we are increasing the value of C12 to .05 ufd in
order to extend the flat response down to 20 cps.
This change can be made on any existing unit if
desired.

AUDIOLAB REPORTS
Continued from page 28

two units have given us a jaundiced
viewpoint. In any case, we would recom-
mend that anyone who feels he must
have an FM-AM-SW tuner purchase his
Globemaster from a reliable and com-
petent dealer who can check it out and
be sure it is in proper operating condi-
tion before delivery. If possible, the pur-
chaser should listen to the set he intends
to purchase, and a home trial period
would be helpful.

Manufacturer’s Comment: A test to produce abso-
lute figures of measurement should clearly cover
the conditions of the undertaking which this report
has failed to do. Input, output, and load imped-
ances, frequency of RF signal, etc., not being stated,
makes the figures displayed meaningless and, there.
fore, valueless. It would seem a deliberate attempt
to find any possible fault with the equipment, in-
cluding those which are not there. For example, we
fit the Globemaster with a high-level limiter, yet
the report uses up much space stating how inef.
ficient this limiter is, which we do not take as a
shortcoming, for the report proves that it is per-
forming its function to prevent overload of power-
ful stations and to provide a measure of AM rejec-
tion of impulse noise (in the ratio detector}. Nor-
mal use of the FM band calls mainly for tuning
local stations and thus the report completely missed
the point.

Without mention of the frequency of the sensi-
tivity measurement, the aerial impedance, or de-
viation, the rating quoted is meaningless. Maximum
sensitivity is never less than 4 uv at 98 Mc (roughly
center of the band). The measurement of IM dis-
tortion and the statement concerning excessive
second-harmonic distortion stems from the same
source, and we must assume that the output was
erroneously taken at one volt from the cathode
follower, perhaps loaded with 600 ohms or a low-
value resistor, With the 600-ohm output fed as in-
tended into a high-impedance input of an amplifier
(at least 10,000, or more than likely 100,000 ohms)
the distortion is very low indeed, and the accept-
ance of the Globemaster in world markets, including
the U.S., is further proof that the procedure adopted
for the tests was grossly inefficient, Since such dis-
tortion as quoted would stand out a mile, we are

not alone convinced that the tests made were im- |

proper, but are considerably surprised at the inef-
ficiency and the lack of basic knowledge evidenced.

The complete production of Globemasters of this
type is sold out, and we shall shortly market a ver.
sion confaining many new design features, |t is
hoped that, upon submission to the organization
that made these fests, they will use proper proce-
dure to conduct their tests so that your readers will
receive an unbiased and factual report.

Editor's Comment: Hirsch-Houck Laboratories tested
the Globemaster in accordance with IRE Methods of
Testing Frequency Modulation Broadcast Receivers,
which has been adopted by the American Standards
Association as ASA standard C16.12-1949, This is
the method employed almost universally.

If H-H didn’t know better than to connect 600
ohms across s cathode follower of this type, they
would have been laughed out of business long
before this.

ORDERS
TO:

HARVEY

has the latest in
STEREO

THE HF8I1
STEREOPHONIC
Dual Amplifier-Preamplifier

Selects, amplifies and controls any
stereo source — tape, discs, broad-

casts — and feeds it through the
self-contained dual 14 watt
amplifiers to a pair of
speaker systems.

Outstanding features include:
Separate low-level input in each channel
for mag-phono, tape head and microphone;
separate high-level inputs for AM tuner;
FM tuner, FM Muyltipiex, two auxiliary A
inputs and auxiliary B inputs (one A & B
in each channel); ganged level :on'r9|s
and separate focus (balance) control; in-
dependent low distortion bars and treble
controls in each channel; identical William-
son-type push-pull EL 84 power amplifiers
with excellent output transformers; hum
balance control; attroctive ‘‘low-silhouette’’
construction; easy console installatian if
desired, to any ponel thickness, with
complete shielding.

SPECIFICATIONS:

Output Power:

28 watts (two 14 wott channels) con-
tinuous; 56 watts peok.

IM Distortion (60 & 6000 cps at 4:1):
2% ot 28 wotts (14 wotts chonnel);
0.5% at 10 wotts (5 wotts each chonnel)

Frequency Response:
2W‘(IW eoch chonnel) 0.5 sdb 10 cps
to c

Sensitivity (input far 14W):
mag-phone-dmv; tope head-2mv;
mic.-6v; funers, ouxiliories- 0.5V.

Hum & Naise Level (belaw 14W);
mog. phono-60db; tope heod-51db;
mic-57db; tuners ouxiliaries- 75db.

Tone Cantral Range:
15db ot 50c ond loke

Price:

Kit 69.95 Wired 109.95

Including Cover

Harvey Rodio Compony

1123 Avenve of the Americos
(6th Ave. of 43rd St.)

New York 36, New York

MAIL

EICO Stereo Amplifier-Preamplifier, HF81

$69.95 (kit) $109.95 (wired)
Check or M.O. Enclosed.

B Please Send Harvey’s Audio Cotalog
$




A LAFAYETTE
Yeart AW‘, STEREO TUNER KIT
THE MOST FLEXIBLE TUNER EVER DESIGNED
® Multifiex Output for New Sterse FM

® 11 Tubes (including 4 dval-purpese) +
Tuning Eye + Selenium rectifier Pre-
vide 17 Tube Perfermance

10KC Whistle Filter @ Pre-aligned IF's
Tuned Cascede FM @ 12 Tuned Circuits
Dual Cathede Fellewer Output

Separately Tuned FM and AM Sections

Armstrong Circvit with FM/AFC ond
AFC Oefeat

Dual Devble-Tuned Transformer
(wplnl l.ilnhon.

More than o veor of s ing went into the "m:klng of
Oho lc'oymo S'oroe Tuner, m unlquo ﬂolihlll'y pcrmm the reception of binoural
G000 LR d n both FM and AM), the independent

Stereophonic owutlon of both the FM und AM uc'lom ot the same time, and the ordinary
FM-AM taner reception of either FM or AM. The AM ond FM sections are seporately tuned,
Use it ss &« Pnal- each with o separate 3-gang tuning condenser, separate flywheel tuning and

separote volume control for proper balancing when used for binaural progroms.
Monaural FM-AM taner Simplified occurate knife-edge tuning is provided by magic eye which operates

Use it as & straight independently on FMﬁoM AM, Au'on;o'lc frequency control *’locks I'n“ FM signal

AM permonently, Aside fram its unique flexibility, this is, above oll else, o quolity

Mu--r:::;‘:l 1P high.fidelity tuner incorparating features found exclusively in the highest priced
tuners.

M ificatl Includ grid triode low noise front end with triode
mixer, double-tuned dual Ilml'ou wm- Foster-Seeley discriminator, less thon 1%,
harmonic distortion, frequency response 20-20,000 ¢ps =+ V3 db, full 200 ke
bandwidth and sensitivity of 2 microvolts for 30 db qulo'lng with full limiting ot
one microvolt, AM specifications Include 3 stages of AVC, 10 k¢ whistle filter,
built-in ferrite 1oop antenna, less than 1% hormenic distortion, sensitivity of §
microvolts, 8 k¢ bandwidth ond frequency respense 20-5000 ¢ps + 3 db.
The 5 con'roll ol 'M KT 500 are FM Yolume, AM Volume, FM Tuning, AM Tuning
and Switch. Tastefully styled with gold-bross escu-
khwn having derk maroon backg: d plus LY knobs with gold
inserts. The Lofayetie Stereo Tuner was designed with the builder In mind. Two
separate printed clrcuit boords moke conmstruction ond wiring simple, even for

such a lex unit. C | kit includes oll ports and metal cover, a :!op-by-
step instruction manval, scboma'lc .ond pictoriol diogroms. Size Is 133,~ x
1034” D x 414” H. Shpg. wt., 22°|
oNLY 7.45 DOWN KT-500 Net 74,50
7.00 MONTHLY LT-50 Some as above, campletely factory wired and tested. Net 124.50
NEW! g LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT
@ 36-WATT STEREO AMPLIFIER- @ 2PRINTED CIRCUIT BOARDS FOR
18-WATTS EACH CHANNEL NEAT, SIMPLIFIED WIRING

@ FOR OPTIONAL USE AS 36-WATT @ RESPONSE BETTER THAN 35-30,000
MONAURAL AMPLIFIER CPS = ¥/, DB AT 18 WATTS

@ EMPLOYS 4 NEW PREMIUM-TYPE @ LESS THAN 1%, HARMONIC OR
7189 OUTPUT TUBES INTERMODULATION OISTORTION

A superbly-performing basic stereo amplifier, in easy-to-build kit form to sove
you lots of money ond let you get into stereo now ot minimum expensel Dual
inputs are provided, eaoch with individuol velume control, and the vnit may be
used with a stereo preamplifier, for 2-18 wott stereo channels or, at the flick of
o switch, os a fine 36-watt monaural amplifier — or, if desired, it moy be used os
2 separote monoural 18.watt amplifierst CONTROLS include 2 input volume con-
trols, channel Reverse switch {AB-BA}, Monaoural-Stereo switch, DUAL OUTPUT
IMPEDANCES ore: 4, 8, 16 ond 32 ohms {permitting paralte) (monnuroll opero-
tion of 2 specker synoms of up to 16 ohms, INPUT SENSITIVITY is 0.45 volts per
channel for full output. TUBES ore 2.6ANS, 4-7189; GZ-34 rectifier. Sll! 9.3/167d
{10-9/16” with controls) x 5%”h x 13'/. 'w, Supplied comple
metal coge, all necessory parts and detoiled instructions, Shpg. wt,, 22 Ibs.

KT-310 Stereo Power Amplifier Kit Net 47.50

LAFAYETTE MASTER AUDIO CONTROL CENTER with
BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
® Solf-Powered © DC On All Filaments © 24 Positions of Equalization
® Tape Head Input, High Impedance

® Dual Cathode Follower Output Stages

This Is not only the finest hi-fi preamp characterized by unmotched features, but
it has been functionally designed to keep poce with the conversion of your present
hi-fi system to binaural (Storonphonlc) sound |ncorporotu on extra channel and
dual vol trol for b fude DC on all tube
fil nlqaﬂvc dback in wory stage, duol cathode follower output stages
and lotest printed circuit construction. Less than, 0.09% IM distortion and less
than 0.07 harmonic distortion at 1V. Hum and noise level better than 80 db
below 3V. Uniformly flat frequency response over entire audible spectrum. 7 in-
puts for every type of phono, tuner or tape. Tasteful styling, brilliantly executed.
Size 123, x 9V x 3%,”. Shpg. wt., 10Y; lbs.

KT-300 _Lafayette Master Audio Control Kit Complete with cage and detailed

KT-310
47.50

bly instructi Net 39.50
LT-30 _Same as above completely wired and tested with cage and instruction
1 Net 59.50

DELUXE 70 WATT BASIC AMPLIFIER
® Conservatively Rated At 70 Watts @ Inverse Feedback
® Variable Damping © Metered Bolance And Bias Adjust Controls
® Avallable In Kit ond Wired Form
Here's ultra-stablility In @ 70 wott basic power lifl loying highest
quality components conservotively roted to insure performance and long life.
Features matched poir KT 88°s and wide ronge linear Chicage output transformer,
variable damping control, meter for blas and balance and gold finish chassis.
Fraquency respanse 10.100,000¢ps = 1 db. Hum and noise 90 db below full
output. |M distortion less than 1¥3% at 70 watts, less than 0.3% below 30
waotts. Harmonic distortion less than 2%, at 70 wetts from 20 1o 20,000 cps =+ 1
db. Output impedonce 4, 8 ond 16 ohms. Handsome decorative cage perforated

for proper ventilation. Size 142 x 10 x 7%* including coge and knobs. Shpg.
wt., 40 Ibs

KT-400 —Lafoyette 70 watt Deluxe Baslc Amplifier Kit complete with cage and

ONLY 6.95 DOWN - detailed bly Instructi Net 69.50
7.00 MONTHLY LA-70—_Same as above completely wired ond tested with cage and instruction
v . Net 94.50

~ . . 165-08 LIBERTY AVE.
(7} (Iljedl’A)Ilé() JAMAICA 33, N. Y.

PLEASE INCLUDE POSTAGE WITH ORDER
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We've made it easier than ever for
you to secure prom pt additional in-
formation about products adver-
tised or mentioned editorially in

this issue.

1. Tear out one of the two lower cards
along its perforated edges.

BUSINESS REPLY CARD

FIRST CLASS PERMIT NO. 62, SEC. 34.9, P.L. & R., GREAT BARRINGTON. MASS,

2. Fill in your name and address in
the space provided at the top of the
card. Please type, or print in ink, if at
all possible.

[ ,
audiocraft
POST OFFICE BOX 600

3. To get additional l.nformaho.n ! GREAT BARRINGTON, MASS.
about products advertised in this ]
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issue, look up the advertiser’s name : b, e
in the index on the page facing this i et - = — ===
: J
one. In the column. at the left will be ' AUDIOCRAFT
found the advertiser’s current key I NAME oo et sanen
number. Simply circle thi ber i i READERS'
: PIYR SINE T et T 2 TS N STREET & NO. oo i e
the central section of your card. Do 0 SERVICE Iy
this for each advertiser in whose prod- '
ucts you are interested. | ADVERTISED 1 2 3 4 5 6 7 8 9 10 1N 12 13 14 15
. If you want more information )  IRQDUCTS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
. . ]
about products described in our ) (See Key Nos. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
4 i in index on
AudionewsidefiarimepiycEmentionel \ I 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
. AN { » page at left)
in other editorial sections, print the 1
]
product names and the numbers of ' .
B : ' e S S S teiiieeririveinenne... PAGE
the pages on which they appear in ' PRODUCTS PRODUCT S — -
. . ) |
the spaces provided in the lower sec- ! MENTIONED [ (o] 011 ) [ e — PAGE
. i
tion of the card. | EDITORIALLY (3o 1510 ox AR B 7 Y-
5. Drop the card in the nearest mail : (Including PRODUCT e PAGE
box. We’'ll do the rest. 1 AupiONEWS) PRODUCT ..ot oesesrenss s msesseser s PAGE ...
L e oo
t r r lied. [ O e e e e O e e e T T - . =
Notethattwocardsaresupplie i 1
You can keep one as a spare, for pos- AUDIOCRAFT
H lat let a friend use the NAME s S S5 A0 = X D00COOOCI0CKID e R
sible later use, or READERS’
extra card. STREET & NO. e prarerome AN oo iiciecscons Lo s P
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Use this service—everything, even the cITY ZONE ........... STATE
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Please enter my subscription, starting with the next issue, at the SPECIAL

RATE of 3 years for only $9.00.

Great Barrington, Mass.

FOREIGN POSTAGE: $1.00 per year outside the U. S. A, its p ions, and C d
O My remittance is enclosed. [0 | prefer two years for $7.00.
[0 Please send me your bill. O | prefer one yeor for $4.00.
N 9-8
NAME _ S -
ADDRESS
CITY — i __ZONE STATE —

[0 Send me the fellewing bock i
1236709100 l2|3|4|5|6|7|l
19 20 22 23 24 25 26 27 2
@ 35¢ each. Paoyment -nclo‘od

O Gift subscriptions oftached.
[0 Group subscriptions attached.

Pestage Ne Postage
Will be Puil Stamp Necessary
by if Mailed in the
Addresses United States
[ ]
BUSINESS REPLY CARD S —
FIRST CLASS PERMIT NO. 2, COPAKE FALLS, N.Y. N
oo ==
- | =5
audiocraft s—
POST OFFICE BOX 50 =
COPAKE FALLS, N.Y. —
[ ]
N 9.8

BUSINESS REPLY CARD

FIRST CLASS PERMIT NO. 2, COPAKE FALLS, N.Y.

[ 3
audiocraft
POST OFFICE BOX 50
COPAKE FALLS, N.Y.

N 9-8

Because we bave so many requests for
subscription information, we have de-

cided to publish the full subscription
story — all in one place — the result

being this page. We hope you'll use it.

REGULAR SUBSCRIPTION RATES

Three years — Nine Dollars. Save $3.60
over the single copy cost.

Two years — Seven Dollars.

One year — Four Dollars.

(Add $1.00 per year for postage on all
subscriptions sent to addresses outside of
the Unsted States, its possessions, and
Canada.)

BARGAIN GROUP SUBSCRIPTION
RATES

(One-Year Subscriptions Only)

Here's a real saving! Just get together a
group of subscriptions and submit them
all at one time.

First Subscription — $4.00.

Each additional subscription — $3.00.
Send the list to our Circulation Depart-
ment (and mark it SPECIAL GROUP
SUBSCRIPTION RATE) with a check
or money order in the appropriate
amount.

GIFT SUBSCRIPTIONS

You will find that a subscription to
AUDIOCRAFT makes the perfect gift for
any occasion. If you submit more than
one subscription (at the same time), the
special group rates shown above will
apply. We will acknowledge your gift, to
the person receiving it, with a special gift
announcement card signed with your
name, if you request us to do so.

BACK COPIES

Following back copies available at 35¢
each.

No. 1 Nov. 1955 No. 2 Dec. 1955
No. 1956 No. 1957 No. 1958

3 Jan. 15 Jan. 27 Jan.
6 Apr. 16 Feb. 28 Feb.
7 May 17 Mar. 29 Mar.
8 June 18 Apr. 30 Apr.
9 July 19 May
10 Aug. 20 June
11 Sept. 22 Aug.
12 Oct. 23 Sept.
13 Nov. 24 Oct.
14 Dec. 25 Nov.

26 Dec.

Please circle number on card at upper left
and enclose your remittance. Sorry we
cannor bill for single copies.



Compatise STEREQ

JOLUABETTER TAPE RECORDINGa

Plan carefully . . . Plan Well . . . Select tape equip-
ment that will fully exploit the capabilities of the

best components in your high fidelity system. In no.

other way can you be sure of the playback and
recording signal-to-noise ratio, the dynamic range
and the frequency response that commercial quality
tape equipment can provide.

See “The Big Three” Viking decks at your high
fidelity components dealer. You'll find tape equip-
ment with an unmatched reputation for quality
performance at sensible prices,

Most important, each of the Viking “Big Thr,
tape decks is designed and built with end use
formance as a paramount objective. When you
Viking, you buy honestly rated specifications.
buy engineered performance, not only in playb
of recorded tapes, but in full-fidelity recording as

"All models feature head configurations suited

the new four-track tapes as well as half-track ste
—fully compatible.

The world’s most used tape deck. The VIKING 7
has proven itself not only in countless thousands o
music systems, but in training and teaching application
throughout the world—where dependability and mim
imum upkeep are of utmost importance.

VIKING &5

This completely new 85 series tape deck offers f;
forward, fast rewind and pause/edit operation. A rota
tape motion control provides spill proof, break pr
operation under all conditions. Two motors and Vikin
famed ‘‘flutter-filter” belt drive are standard. The &
has room for five heads to meet any monaural or s
eophonic requirement. Leg

viking 74

Easily the outstanding new tape deck in the prof
sional class. This superb new 95 series gives you du:E
speed proféessional “transport, hysteresis “flutter-filter”
drive with three motors and a wide choice of head types.-
Available with 15-714; 714-3%; or 33%-17%% inches pery
second drive pulleys.

Write for Viking's new 1959 catalog covering decks, recording amplifiers, and tapam
accessories. Ask your dealer for help with integration of these tape componen
with your music system, or write direct to Viking's Customer Service Department®

ng OF MINNEAPOLIS, INC.

9600 Aldrich Avenue South Minneapolis 20, Minnesot
EXPORT DIVISION: 23 Warren Streot, New Yark City 7, New Yark e CABLE: SIMONTRICE, NEW YORK (ANl Cades)
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JDIO FIDELITY.

High fidelity enthusiasts who demand the ultimate in sound
reproduction know .. . AUDIO FIDELITY RECORDS

are the perfect fourth component. These are the only records

to faithfully reproduce the complete sound of the total recordable
frequency spectrum. Their absolute guaranteed distortion-free
reproduction, perfect balance, definition, brilliance,

dynamics and startling realism, plus exciting entertainment,
show-off every system to its fullest capabilities. To attain

the best from your system . . . to achieve true high fidelity —

you must have that essential fourth component — .

an AUDIO FIDELITY RECORD. <
HIGH

Write for FREE Catalog

AELIDIO FIDELITY, inc.
© 1958 by Audio Fidelity, Inc. 770 Eleventh Avenue, New York 19, N.Y



