! e . ’ 4 j ! ‘ 1 t
- um = _ - 4 it
. | ——— 2| § TS S |_I'—'__'— = mdemun LS PR | i =l = I—-— e T



www.americanradiohistory.com

Even 18-year-old Bogen systems
ADAPT EASILY WITH NEW
SINGLE-KNOB YOLUME CONTROL

: There’s stereo in your future if you own a Bogen
CONVERT system (or plan to buy one). In fact, stereo con-
version can be made right now on any Bogen

TO STERFO high-fidelity system made since 1940! Not just
. 4 an added second channel, but completely inte-

grated, balanced-sound stereo. You pre-set tone

THE RIG—HT \/ \/ AY and volume controls only once, from then on
regulate volume of both channels simultaneously

RI( : H' I \ l\ ’ O ‘ N 7 ' from a single volume control. That's the right
LI I ° way to convert to stereo. Here’s how:

YOUR
PRESENT
RECEIVER

SI'FAKER
SPEAKER

A. You can convert to single volume control and easily balance your

system with the Bogen STA1 Stereo Adapter if you own any of
these Bogen or Challenger high-fidelity amplifiers: AC10°, DB10,
DB114, DB125, DB130, PR100, PR100A, PX10, PX15. Simply add the
STA1, your choice of speaker and a DB130, DB125, DB114 or AC10*.

B. If you own cither the Bogen RB115° or the Bogen RB140, you

can convert with the Bogen STA1 Sterco Adapter and the neces-
sary second-channel components, including a DB130, DB125. DB114.
or AC10* amplifier.

If you own any Bogen or Challenger high-fidelity amplifier manu-

factured since 1940 or a Bogen high-tidelity receiver, you can
convert with the Bogen ST10-A Sterco Adapter-Amplificr and a
seeond speaker system.

EASY AM-FM STEREO CONVERSION: To receive stereo broad-
casts from simultancous AM-FM transmission with your present
tuner. add the following Bogen tuners: with any AM tuner, the new
Bogen FMbB1; with any FM tuner, the new Bogen AM91. With any
Bogen AM-FM tuner or receiver, add either the AM91 or FM51.

*Series B or later **Slightly higher in the West

Your Bogen dealer is ready now
with complete information on how o
to convert your system to

HIGH FIDELITY
...because it sounds better

stereo. See him today!'

David Bogen Co.. I".O. Box 300. Paramus. New Jersey ¢ A Division of The Siegler Corporation

Manufacturers of High-Fidelity Components, Public Address Equipment and Intercommunication Systems.

WWW. ammeidsaatiadioRisterv.com
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THE BRITISH INDUSTRIES

Since we are often given the advantage of
being able to thumb through advance
copies of books and publications in our
field . . . when we come across an excep-
tional or helpful issue we like to tell our
friends about it. One such publication is
Fawcett’s Fall '58 issue of “HI-FI SYS-
TEMS”. We were very pleased 10 see so
much fresh and exciting material on the
subject of component high fidelity.

One of the articles that impressed us was
Pian An Ouistanding Installation, by Art
Craig. This highly informative article con-
tains more than 33 photographs, showing
29 interesting high fidelity installations,
ranging from the simple cabinet installa-
tion to elaborate built-ins. Each illustra-
tion has a complete description with
recommended variations to cover a great
many individual situations.

Our curiosity was aroused at the large
number of really new installations, so we
decided to contact the author to learn how
he had obtained the material for the article.
His reply was briefly that form letters re-
questing the material were sent to 20 high
fidelity dealers in the United States and
Canada. The dealers were selected on the
basis of their reputations tor doing custom
installations. As a result of this mailing . . .
photographs and descriptions of 37 instal-
lations were received. Of these, 29 were
used in the article . . . 8 were omitted
due 1o lack of space. (continued)

o B

A veteran Broadcaster at ease. John B. Gambling,
famed early morning WOR radio favorite, suggests o
record for playing on the Garrard Model RC88, 'l rec-
ord changer in his new Altec Lansing high fidelity
home musi¢ system to Jules Rubin, of Cencert Hall
Musie, who recently installed the magnificent high
fidelity system in "’Shorewood’’, Gambling’'s palatial
home overlooking Long Island Saund in Seatauket,
New York. It is from "“'Shorewood’’ that Gambling
broadcasis his early morning show “*Rambling With
Gambling’’ Monday to Thursday coch week. (Photo-
graph courtesy Altec Lansing Corporation)

WWW akrerieaniadimahistory com
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One interesting thing we tearned from this
article was the number of automatic record
changers used in the systems. After a tally.
we found that 22 of the 29 svsiems used
automatic changers and of the 22... 16
were Garrard. Wondering about the re-
maining 8 systems (the ones not used in
the article). we asked the author what
types of record players were used in these
systems. His reply was that there were
record changers in 5 of the 8 systems and
all of them were Garrards. Revising our
hgures therefore. the final score was a total
of 27 record changers...21 of which
were Garrards!

It 1s a matter of great gratification to us,
10 see how, in plain truth people have
grown to know and respect Garrard prod-
ucts not only for their quality of work-
manship and performance, but because
they are kept up to the minute in useful
features at all times, while gadgets or un-
necessary frills are rejected. During the
past decade of high fidelity —from the
advent of the long playing record to the
exciting realization of stercophonic record
reproduction—Garrard, in keeping with a
very specific policy. has incorporated de-
sirable features automatically...without
making any special announcements.

It i1s no accident that Garrard record
changers are preferred by a tremendous
majority of knowledgeable users .
preferred for general wse in the finest
high fidelity 'stereo systems over any other
record playing units. including full profes-
sional turntables. This informed preference
1s no accident. It derives from the kind of
performance to be expected only of record
changers which are built to an inflexible
policy . . . a policy born of an honored
tradition and long experience. You may
have noticed that we have been featuring
some copy in recent advertisements which
amounts to a Garrard credo. Since this
text seems pertinent here, we are taking
the liberty of repeating it.

Garrard models change. Garrard
ideals do not. Meaningful new
features are added. Time-proven
features are carefully retained. Gad-
gets, for the sake of gadgetry, are
sternly rejected. The all-imporiant
fuct 1o remember is that thirty-five
years of experience in designing,
testing, and building fine record
players, guide us in offering you the
present Garrard Models.

/‘/'
e S

LeoNaArD CARDUNER

Please address inyuiries to Dept. GM I8

GARRARD SALES CORPORATION
PORT WASHINGTON, NEW YORK

WWW akherieaniadimahictary com
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GRADO

“Truly
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world’s

finest

STERED

4404 Frh A
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GRADO

LABORATORIES, INC

Broaklyn 20, Mew Yark
HY.C

Warren 5t

AUDIOCLINIC??

JOSEPH GIOVANELLI*

AM receiver alignment

Q. What is the correct proecdure 1o be fol-
lowed when aligning an AM superhetero-
dyne receiver? William Clifford, Chicago,
.

AL No single procedure will satisty the
alignment  requirements of all X
Therefore, the following  information
shoull be used only in an emergency. When
possible, consult the service notes for the
receiver to be aligned.

Figure 1 shows a top view of a typical
superheterodyne  veceiver, iuclnding  the
loeations of some of the trimmers aund
slngs needed for performing the alignment,

You will need an r.f. signal gencrator
whose minimum coverage should bhe 45H—
1400 ke, 1t will be convenient if the gen-
crator van be tone modulated. [f it eaunot,
you will need a VTVM, which should he
connected aeross the avee. line, Some re-
ceivers have a built-in vit.van—a tnning
eve. 1f, however, you can use tone modu-
lation. you may conneet an output meter
aeross the speaker terminals or yon may
use vour car to determine sound output. 1
have found that the ear gives as good re-
suits as the meter,

Alignment  Procedure: 1. Conneet the
gronnd side of the generator to the re-
ceiver chassis, 2, Conneet the ot side of
the generator to the grid of the mixer
through a low-value capaeitor. 3. Ground
the reeciver to a radiator or waterpipe.
(Omit thix step if the cirenit ix one of the
AC-DC types. Failure to observe this ean-
tion ean result in a blown line fuse and, or

*3420 Newkirk Arve., Brooklyn 3, N. V.

damage to the receiver.) 4. Mllow the Hen-
erator to warm up for 15 minutes,
Rhort the oscillator stator to ground with
a heavy wire. This will cause oscillations
to eease, preventing beats which could re-
sult in aligning the if. stage at au in-
correct frequency. 6, Set the generator to
the correet if., which is probably 435 or
463 ke, If von guess wrong, the error will
probably not show up at all. Ndvanee the
volume control of the receiver to its maxi-
mum clockwise position, S, Set the r.f. at-
tenuator on the generator to o point where
deflection of the meter pointer or the tnn-
ing eve just hegins or the tone hecomes
Just andible, 8, Starting from the detector,
adjust all i.f. trimmers or slugs for waxi-
mnm reading on your measuring instrn-
ment. If the i.f. stage orv stages are
severely ont of alignment, it may he neees-
sary to reduce the gain on the rf, at-
tenuator in ornder to prevent overloding
the  reeeiver and the measuring  instru-
ment, This completes the alignment of the
i.f. stages and we now procesd to the front
end,

10, Before making any ad jnstments here,
see that the pointer sweeps the dial senle
properly. 1o Remove the hot lend of the
signal generator from the mixer grid and
lovsely couple to the antenna terminal of
the receiver throngh o 3-puf capacitor. 1f
the receiver uses a loop antenna and has
no external terminals, place the hot lead
of the generator close to the loop. T all
likeliliood, this will provide sufficient signal
injection to enable you to eomplete the
alignment, 12, Remove the jumper from
the oseillator stator. 13, Net the receiver

I.F
XFMR

S
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Servmg the owners of Garrard —

world's finest record playing equipment..
and other discriminating listeners

interested in high fideiity.

Subject:

Your new records
— Monaural and Stereo —

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

== e

What records?

Any records . . . stereo or monaural.

—— e

How do they sound?

Uniformly excellent—on any Garrard Player.
Rumble (lateral and vertical), wow and flutter are
inaudible, since motors 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, and make any Garrard an ideal
stereo player.

Which Garrard model?
Any Garrard Record.Player or Changer.

They all come-wired and ready now for stéreo 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 at thirty-five years of
experience in designing, testing, and bulldlggeﬁne record play-
ers, make possible the present Garrard models.

There’s a Garrard for every high fidelity system.
Fully wired for Monaural and Stereo records.

/} - '? - ! -%

ey‘ N \_‘H‘:% i

8i.C.
ENDORSED
QUALTY

=

e S
Rc9s ncss RC121/10 301 TPA/10 Model T/
Super Deluxe Int i: 1

Changer Changer Changer BT, ot Yooy
$67.50 $54.50 $42.50 $39,00 $24,50 $32.50

GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y.

Canadian Inquirles to: Chas. W. Pointon, Lid., 6 Aleina Ave., Toronto.
Territories ‘other than U.8.A. and Canada te: Garrard Engineering & Mfg. Co., Ltd., S8windon, Wiits., England,

New Comparator Guide—FREE

Garrard ‘Sales Cor&orahon, Dept. GM-18.
Port Washington, York.

Please send your new comparator
guide which compares all Garrard
players and their advanced features.
Name

Address

City ..

Zone. .. .. State
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OMING

To Your City.

HIGH FIDELITY

SHOWS

SEE and HEAR the latest in 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 . . . com-
pare and enjoy them all.

“Complete Hi-Fi Systems and
Components.

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

*Speaker Enclosures and Equip-
ment Cabinets — Finished and
Assembled or Do-It-Yourself
Kits.

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

Rigo Fall Shows 1958

Sept. 5,6, 7 Albany De Witt Clinton
Sept. 19, 20, 21 Syracuse Onondaga

Sept. 26, 27,28 Rochester Manger

Oct. 10, 11, 12 Cincinnati Sheraton-(iibson
Oct. 17,18, 19 Detroit Statler
Nov.7,8,9 Omaha Paxton

Nov. 21,22,23 Scattle New Washington

ADMISSION 50¢

RIGO Enterprisas Inc. 500 N. Dearborn, Chicago 10, 1.

4
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and signal generator dials to 1400 ke, 14,
Adjust the oscillator trimmer tfor maximum
indieation. 15. If your receiver has an os-
cillator padder or if the oscillator coil is
slug tuned, set the dials to 600 ke and ad-
just the padder or stug tor maximum de-
flection. 16. Repeat steps 14 and 15 umtil
the dial is correetly ecalibrated at these
points. 17, Reset both dials to 1400 ke and
adjust all r.f. and/or antenna trimmers for
maximum indication on the meter. 18. If
there are adjustment screws, either padders
or slugs, for the low end of the r.f. and
antenna circuits, reset the generator and
receiver tuning dials to 600 ke and adjust
the r.f. and/or antenna ecircuits for maxi-
mum reading. 19. Repeat steps 17 and 18.

More often than not, the low end cannot
be tracked except by bending stator plates
of the variable capacitor. This tricky busi-
ness will not be discussed in detail.

Shortware Bands. No definite method of
aligning these extra bands can be given
here beeause many of them are tracked at
one point in the center, others at the high
end only, and still others, at both ends of
the tuning range under adjustment.

Some engineers believe that it is hest
to align the receiver with a steady d.c.
voltage substituted for the normal a.v.c.
voltage. They hold that, becaunse of the
Miller effect, the receiver will be mis-
aligned when weak signal generator volt-
ages are used, together with the small
amount of a.v.e. voltage which would be
developed under these conditions. The d.c.
voltage to he substituted must, therefore,
be made equal to the normal a.v.c. voltage
which would be ereated when receiving
strong, local broadeast signals. 1 do not
subseribe to this view sinee errors intro-
duced by this method do not hecome sig-
nificant until frequencies greatly in excess
of those normally encountered in standard
receivers are reached.

Fuses in B Plus

Q. Recently I constructed a power am-
plifier. It is conventional in design, except
that, as an added safety measure, I in-
cluded a fuse in the B plus lead, as well as
fuses in each side of the a.c. line leading
to the primary of the power transformer.
The fuse in the B plus circuit is always
burning out when the equipment is turned
off. This is particularly strange when you
realize that the current rating of the fuse
is sufficient to handle the currenl drain in
the amplifier, and that the unit is a Fuse-
tron, designed to take momentary over-
loads. Why should these fusex blow? Vie-
tor Tine, Canandaigua, N. Y.

A. The following explanation is at least
partially correct, but before assuming its
correctness, make doubly sure about the
amount of eurrent drawn from the power
supply. Tf it is more than the current rat-
ing of the fuse, it won't take much surge
current to blow it. Finally, be sure to see
whether the B current exceeds the com-
bined drain of all the tubes plus that of
any bleeders which are present in the cir-
cuit. Tf it does, you must find the reason
for this extra drain.

Assuming everything is operating nor-
mally, the fuses go as a result of the
following:

(Continued on page 48)
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f/' Belden |
gl wincs crsies coros |

—for EVERY ELECTRONIC application

—Correctly Rated—Quality Controlled

—for positive performance
—for the most complete line for all electronic applications

—for most advanced construction designs, insulations,

and shieldings correctly service-rated
—for dependable uniformity under strictest quality control
—for complete information in an easy-to-read catalog

—for fast service

You Can Depend on Belden . .. Ask Your Belden Jobber

Belden

One Wire Source for
Everything Electrical & Electronic

Belde

WIREMAKER FOR INDUSTRY
SINCE 1902
2\ CHICAGO

Magnet Wire ¢ Lead Wire + Power Supply Cards,
Cord Sets and Portable Cord < Aircraft Wires
Electrical Household Cords « Electronic Wires

08A0218 Welding Cable ¢« Automotive Wire aad Cable
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The Turntable That Changes Records

MIRACORD
XS-200

Stereo & Monaural
Heavyweight Turntable,
Record Player-Automatic Changer

No other record-player has a.l these
features: Plays stereo and monaural
= heavyweight, professional -type
turntable ¢ push-button controlled «
Magic Wand spindle « automatic man-
ual player s automatic record changer
e intermixes 10”7 and 12"« plays all 4
speeds ¢ free tone arm s 4 pole motor

’6 750 wudiophile net

NEW LOW
PRICE

on famous
stereo
cartridge
q4%
audiophile net

Tormerly $59.50

Recognized by the expertsin the mar-
ket as the finest cartridge for stereo
discs! Perfect for monaural, too!

L
FAR AHEAD) THE FINEST BY FAR
Available at selected dealers.
For Free ratalogue, please ierite Dept, A

AUDIOGERSH CORP.
514 Broadway, New York 12, N.Y.

WORTH 6-0800 @ ]

LETTERS

Who Hears 20 cps?

RIR:

As regards your question “Who lheurs 20
eps the answer is, of course, “Nobody™:
but the point about testing speakers at this
frequeney is that these that cannot he
heard are alw the hest, In other words,
A poor speaker makes a very nasty noise at
20 cps, and this is one of the quickest wavs
of assessing the low-frequeney performanee
of o unit or enclosure.

I am sure you do not want another letter
from me to appear in your journal this
year, but if you could find room just to
rofer to this explanation 1 should be mueh
obligad,

G. A, Briges,
Wharfedale Wircless Works Ltd.,
Lille—Bradfornl,
Yorkshire, England.
(He may be so sure about his letters, hut
we aren't. We like ’em. Ep.)

Stereo Source on Mono Channel
SIk:

I have been hearing FM broadeasts of
stercophonic tape on a monoplonic FM
station with usually magnificent results, 1
assnme they are mixing the two channels.
It the reproduction resulting from this
method is superior to monophonic tapes,
cannot this method of using stereo tapes or
dises he extended to home use? Do von
agree that playing both channels of a stereo
tipe monophonically is superior to the same
recording on manophonic tape? It so, woull
You consgider this a stepping stone whereby
existing monoplhonic equipment  ean be
utilized for the present? Assuming my con-
chisions have some validity, I feel that
many enthusiasts would he more willing to
take the first step toward stereo if some
improvement in results from their present
eqnipment could be anticipated.

1o Prsnkix,

241 Front St,,

Hempsteal, N, Y.
(Miring both stereo tracks into one channel
should wot necessarily be better than a
qood monophonic recording, since it would
imply miring both microphones together.
Stereo wilce pick-up techwione is more de-
manding, however, and perhaps better over-
all results miaht be obtained in that man-
ner. At least, a good stereo pick up—econ-
nected to cancel out vertical sianals (see
page 38)—and fed to a single channet
would not damaqge steren records, so we
wonld suggest the change to a stereo piekup
as the first step toward a conversion. En.)

Kays and Emms
Stk

In your Emror's RBeview in Julv vou
refer to the use of “K* as shorthand for
1000 and ask tor comments,

Itere are mine,

There is nothing imprecise about using
K for 1000, Tt comes from the French word
Kilo meaning 1000 and is well known in
the Kilometer and the Kilogram.

If two eathode resistors are deseribed as
1200@ amd 1L3Ko respeetively, they have
(in theory) eractly the same value—one
is neither more nor less than the other. Is
therefore quite proper to use the svmbal
as an abbreviation for 1000, and it may
well he wsed  with any  resistanee  value
above 999a awd below 1 Meg.

From this, it is quite correet to deseribe
a resistor of 2700000 as 270K a. There is

WWW atmercaaradioRistery com

nothing wrong in deseribing it as 0.27 My
instead, if preferred.

The writer, being an old timer, tends to
think of grid leaks in terms of Megs. The
maodern equivalent of the %-Meg. leak is
Anode and sereen ree
sistors he thinks of in terms of thonsals
of ohms, and so, in a single diagram he
might deseribe a 270,000.q sereen resistor
as 270 Ko while a similar resistor nsed as
a grid leak might be deseribed as 0.27 M.
Inconsistent 2 Well, perhaps, but with a
reason inul neither is wrong.

On occasion the writer teaches clectronies
i 50 has the duty of presenting concepts
to the students in the way which will he
heneficial to them, Since the use of K for
1000 is well established and internationally
accepted, they are bound to meet it con-
tinuously during their (electronic) lives
and so they are taught about it and use it
right from the start. Atfter all, it i
to write 47 Ko for an anode resist:
than 47,000,

At an international convention ahout 20
years ago or more, it was decided to drop
the usage of “M” as a symbol for loon,
reserving it for Meg, and to use the K tor
1000, One is gtill likely to bump into com-
poneints on the continent of Kurope, partie-
ularty on very old sets, in which the M
stands  for 1000 instead of having its
present day meaning of 1,000,000, 1t ix
therefore always necessary to warn stinlents
shout this trap, which with time should
become rarer sl rarer,

P. G. A, 11. Voisr,
31 Iligh Park Gardens,
Torento 3, Canada,

NIk
I wunt to make a point for the use of
rational abbreviations, In the metrie sys-
tem, decimal  parts and  multiples  are
ramed, as in the following tables. In
normal usage, only those powers of ten
preferred that have as exponent a positiv
or negative multiple of three, ax: kilo = 107,
micro = 107 For all practical purposes, the
list redueed for resistors to milli, kilo, and
nega, awd for capaeitors to miero and pico.
Using these prefixes, values can  he
printed in wiring diagrams without sdecimal
points, as: 4k7 for £7ko: 2M3 for 2.3
M@, and 220k (not: M22') for 0.22 Mqu.
This system is used in many European
countries without creating confusion aml 1
cian see no reason why it could not he
iwlopted here more generally and thus bring
clarity where inconformity abounds,
A. vaN RoGGEN,
2 Ravine Road,
Wilmington 3, Delaware.
(Nubstituting the letter for the decimal
point would seem to elarify diagrams and
printed material wherein the decimal points
occasionally qget lost. Hope this can be
standardized. :Also, we prefer “pf" to the
more bulky “upf” but it isn't wsual in "N,
publications, Kn.)

PREFIXES

PREFERRED OTHER

Value Name Prefix Value Name Prefix
10-® pico p 10%  centi c
10" nano n 10" deci d
10" micro n 10 deca D
10*  milli m 10°  hecto h
10 kilo k

10" mega M

10" giga G

10" tera T
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stereo
tape deck kit

HEATHKIT

mooeL TR0 $14.39°

Enjoy the wonder of Stereophonic sound in
your own home! Precision engineered for fine per-
formance, this tape deck provides monaural-record /play-

back and stereo playback. Tape mechanism is supplied complete. You build only the
preamplifier. Features include two printed-circuit boards—low noise EF-86 tubes in
nput stages—mic and hi-level inputs—push-pull bias-erase oscillator for lowest noise
evel—two cathode follower outputs, one for each stereo channel—output switch for
nstantaneous monitoring from tape while recording. VU meter and pause control for
editing. Tape speeds 3% and 7)4IPS. Frequency response =2 db 40-12,000 CPS at 7}
1PS. Wow and flutter less than .3%. Signal-to-noise 55 db at less than 1% total harmoni

distortion. NARTB playback
many pleasant listening hou

qualization. Make your own high quality recordings for
rs.

AUDIO o

DELUXE AM-FM
TUNER KIT

HEATHKIT
MODEL PT-1 $8995
Here is a deluxe combination
AM-FM tuner with all the ad
vanced design features required
by the critical listener. Ideal for
stereoc 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/otf switch—flywheel
tuning and tuning meter.

. &1

€

stereo equipment
cabinet kit

CENTER SECTION MODEL SE-1 514995

95
SPEAKER WING MODEL SC-iL or R 53995 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-
“ore 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.

STEREO PRE-
AMPLIFIER KIT

HEATHKIT 95
MODEL SP-2 856

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

55 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL w-TM S$549%

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'" swilch provided on
front panel. Unity or maximum
damping factors tor all 4, 8 or 16
ohm speakers.

12 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL UA-1 $2195
Ideal for stereo applications, this
12-watt power pacCkage repre-
sents an outstanding doHar
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 fuli
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.

N
HEATH COMPANY ° a subsidlary[@f Daystrom, Inc. * Benton Harbor 25, Mich.
(B
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easy-to-build

. high quality

LOOk how simply you can
assemble your very own high fidelity
system! Fun-fitled 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
Instructions . . .

(v Inatall 2.001 ufd disc condenser {rom socket

B7 (NS) 10 ground lug Bll (NS). Cut the Read the step

leads so that they are just long enough to a
reachanddress the condenser Close to chas . perform the op_er, Loy
sis, over the wires already present and check it off

it's just that simple!
These plainly-worded,
easy-to-follow steps

{ ) Connect a 470 K2 resisior (yeliow-violet-
yellow) from socket B? (S) (2) to B8 (NS}
Mount as close 10 the sockel as possible

Easy-to-follow HEATHKIT
Pictorial

EBEE Y e bookshelf 12-watt
etailed pictorial
diagrams in your Heathkit

construction manual a;mplifier kit : M

how where each and

every wire and part is 3 o
to be placed ”! W ’ $2895 8

i Learn-by-doing There are many reasons why this attractive amplifier is a tre
r Experience mendous dollar vatue. You get many extras not expected at this
For All Ages . . . price level. Rich, full range, high tidelity sound reproduction

Kit construction is not with low distortion and noise plus "modern’’ styling, mak-

c fu tis ing it suitable for use in the open. on a bookcase, or end table

[ tio Look at the features offered by the mode! EA-2: full range fre

about radio [ 1 db) with an 1%

electronic parts an distortion over this range at full 12 watt output—its own built-in

o preamplifier with provision for three separate inputs, mag

wn hono, crystal phono, and tuner—RIAA equalization—separate

bass and special hum control—and it's

easy-to-dutlc and pictonal diagrams

how where every part goes. Cabinet shell has smooth leather

Top Quality texture In black with inlaid gold design. Front panel feature:

Name-Brand

brushed gold trim and buff kn gold ins For eal
Components sund thrill the | will more 'ty e
Used in All Kits. .. I Wt 15|
Electronic components
used i kits e
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 AUDIO e SEPTEMBER, 1958
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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 tilt-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 3%~ 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 Ibs.

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

assessssssessssass
.

. Be sure to specify
: CE-1T Mahogany model you prefer

TRADITIONAL

. %432

sesesssssssasan

HEATHKIT

high fidelity FM tuner kit

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

MODEL FM-3A $26.96 (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 $26.956 (with cabinet)

HEATHKIT

master control preamplifier kit

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

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

ploneer in
“do-ft-yourseif’
e/ectronics

o

L1 3.l COMPANY -
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. i:ﬁbsid/ary of Daystrom, inc.
»

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

MODEL WA-P2 $19.75 (with cabinet)

BENTON HARBOR 25, MICHIGAN
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HEATHKIT 25-WATT

MODEL W-5M

$5975

To provide you with an amplifier of top-fhight 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 wW-6M

$10995

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

HEATHKIT DUAL-CHASSIS
MODEL wW3-AM

$4975

One of the greatest devetopments in modern hi-fi reproduction was
the advent of the Williamson amplifier circuit. Now Heath offers
you a 20-watt amphtier incorporating all of the advantages of
Williamson circuit simplicity with a quality of performance con-
sidered by many to surpass the originat Williamson. Affording you
flexibility 1n 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
1 a low cost amplifier of 1deal versatility. Shpg. Wt. 29 Ibs.

HEATHKIT

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$39075

In his search for the “perfect’" amplifier, Willamson 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.

HEATHKIT

high fidelity
amplifier kit

MODEL A-9C $3 550

For maximum performance and versatility at the lowest
possible cost the Heathkit model A-9C 20-watt audio
amplfier offers you a tremendous hi-fi value. Whether for
your home installation or public address requirements
this power-packed kit answers every need and contains
many features unusual in instruments of this price range.
The preamplifier, main amplifier and power supply are atl
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 tbs.

HEATHKIT

electronic
crossover kit

B
MODEL XO-1 $1895

One of the most exciting improvements you can make in
your hi-fi system is the addition of this Heathkit Crossover
model XO-1. This unique kit separates high and low fre-
quencies and feeds them through two amplifiers into
separate speakers. Because of its location ahead of the
main amplifiers, tM 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 lbs.

AUDIO e SEPTEMBER, 1958
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NEW LOW PRICE}

HEATHKIT | “LEGATO”

oy,

high fidelity speaker system kit

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

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

MODEL HH-1-CM
(African mahogany)

*299°%.

HEATHKIT HEATHKIT

BASIC RANGE RANGE EXTENDING

‘/lhigh fidelity speaker system kits

Mé’gzﬂ $3 995 A truly outstanding performer for its Designed to supply very high and
size, the Heathkit model SS-2 provides very low frequencies to fill out the

you with an excellent basic high fidelity speaker system. The response of the basic (SS-1)
use of an 8" mid-range woofer and a high frequency speaker speaker, this speaker system ex- MODEL § 95
with flared horn enclosed in an especially designed cabinet tends the range of your listening SS-18 9 9
allows you to enjoy a quality instrument at a very low cost. pleasure to practically the entire
Can be used with the Heathkit *‘range extending™ (SS-1B) range of the audio scale. Giving the appearance of a single
speaker system. Easily assembled cabinet is made of veneer- piece of furniture the two speakers together provide a su-
surfaced furniture-grade 4" plywood. Impedance 16 ohms. perbly integrated four speaker system. Impedance 16 ohms,
Shpg. Wt. 25 Ibs. Shpg. Wt. 80 Ibs.

COMPANY - BENTON HARBOR 25, MICHIGAN

ploneer in
‘‘do-it-yourself”
electronics

Free Cafa_lo_g_!

Don't deprive yourself of
the thrill of high fidelity or .
the pleasure of building | | wrarwmire®
your own equipment any 1 ] _
longer. Our free catalog m‘_ name
lists our entire line of kits T
with complete schematics -@id
and specifications. ~
Send for it today!

e

[ l‘\t\ubsid/'ary of Daystrom, Inc.
|

O Please send the Free HEATHKIT catalog.

O Enclosed is 25¢ for the New HI-Fi book.

- - address

city & state

ALSO SEND THE FOLLOWING KITS:
NEW! "DOWN-TO-EARTH"' QUANTITY ITEM MODEL NO. PRICE
HIGH FIDELITY BOOK

THE HOW AND WHY OF HIGH FIDEL-
ITY, by Milten Sleeper, explains what high
fidelity is, and how you can select and plan
your own system. This liberally-illustrated,
48-page book tells you the HI-FI

story without fancy technica! 2 5 C
1argon or high-sounding ter-

minology.

Enclosed find § Please enclose postage for parcel post—express orders are shipped delivery
charges collect. All prices F.Q.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice.
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UDI0 7

SFdward Zatnall Canby

1. CROSSTALK TALK.

P'erhaps jt's just as well that the new
stereo tupe magazine is tuking its time
about a publie appearance. A good many
of us have been fully oceupied with the
stereo dise, which finally became a com-
mereial reality in forece along in the mid-
dle of the summer. The problems inevitable
in the first splurge of real, down-to-earth,
practical dise stereo (as distinguished from
advinee hoopla, rosy demonstrations, tests,
samples and so on) are now showing up
and will continue to show up—I'll make
a good guess—for at least a solid year
betore we reach the semblance of an even
keel. Tt took a lot longer than that, re-
member, to stabilize the original LP de-
velopment, More of this shortly. Mean-
while, back to the still-existing vaeuum
that is the stereo tape magazine,

The RCA Vietor tape magazine—I1 hereby
adopt that term for good, in place of the
wholly confusing “cartridge”—was origi-
nally announeed for release in Juune, more
or less. My last unofficial checkup turned
up the interesting thought (from sources
usually reliable, ete., ete.) that the first of
the sterco tape magazines would surely be
in the stores somewhat after publication
of this issue, in mid-September! The first
magazine tape machines from RCA, on
which to play the new tapes, are scheduled
to make a nebulous debut at this point:
I gather only that by Christmas time you'll
be able to give the kiddies a magazine tape
stereo record player without too much buy-
ing trouble. (Of course there are others
than RCA Vietor likely to offer tape maga-
zine players in the near future; they may
actually beat RCA to it.)

During the summer there were several
repeat RCA Victor demonstrations, follow-
ing up the excellent one that occurred in
late May, as reported here in the July
issue. There were only a few, I understand,
because the tape player was constantly be-
ing shuttled back and forth from place to
place and so was out of action, or else-
where, most of the time.

Yep, T mean just that. The best of my
guess is that there was exactly one RCA
Victor tape magazine player in semi-public
action during most of the summer. Com-
mereial production of the product wasn't
yet under way,

Now don't go jumping to wrong con-
clusions. I am not implying that there has
been more than perfectly normal and ex-
peeted Launching trouble in the magazine
tape projeet. T am not implying that things
have gone wrong, in any but the usual
winor and jrritating ways. It's for this
very reason that 1 throw out the above
casual information.

What I mean is—do not allow the pres-
ent slow-motion appearance of magazine
tape to fool you into underestimating its
coming importance and coming values. T'll

12

stand by all 1 said in the July issue, per-
haps even more strongly now, though no
major new information has appearcd sinee
the first big publicity break and the stuff
is still not available, at this writing, for
Lome trial in person. What I wrote was,
shall 1 say, interpretive  speculation,
based on the available information as re-
leased to the press and on Dbrief press
demonstration, What little I have learned
indirectly since then has ouly bolstered me
in my conclusions.

In this connection, I had an interesting
letter from an Ampex oftieial. (‘The four-
track tape system is a juint enterprise in-
volving both Ampex and RCA.) This offi-
cial, who is on the inside, was “a little
more than slightly disturbed”—as he put
it—by the fact that I raised the question
of possible cross-effects between the four
channels on the new tape, There is none,
e says, and describes his own Ampex
demonstrations to  the publie, which 1
wasn’t able to hear myself. He also gives
technical reasons why there should be none,
which I'll get to in a moment, since the
idea is certainly interesting to all of us
who work or play with magnetic tape.

I'll only suggest, for my own record,
that [ did raise the question of possible
cross-talk between the four channels on one
quarter-inch tape simply beecause it is the
immediate and obvious question that will
Jump inte wny mind, professional or ama-
teur, when the system is first described.
Four tracks, on one skimpy little tape? No
inter-action between the adjacent ehaunels?
Impossible! That is a logieal thought, it
seems to me, for anyone who is not di-
reetly involved in the highly teehnical area
of prineiples and measurements and per-
formances that are involved.

1 suggested, rather eireumspeetly, that
1 didn’t hear any eross-talk at the RCA
Victor demonstration, That was at least a
statement of fact, in the midst of a lot of
speculation! T also suggested that neither
RCA nor Ampex would be likely to embroil
their respeetive reputations in a tape sys-
tem where such an objectionable fault as
this might occur in practice. The Ampex
official——T'l omit his nmme merely to keep
things for the time being on a plane of
generalities—reiterated this idea, which T
find thoroughly sound. Frankly, 1 think you
can trust both RCA and Ampex not to have
#ot themselves too far into a technieal boo-
boo in fundamental respects.

Barring a few inevitable preliminary
bugs which we can expect as normal, the
four-track magazine system  will work.
will work well, and will satisfy its “inost
diseriminating” users, as the old phrase
used to go, Not everybody—Teaven forbid.
There are still lots of people who stick by
the 78 as the best record (in its hi-fi miero-
groove form—I’d go along with that, too.
aside from the little matter of practicality)
and who like to play their tape at 15
inches, or 30, for super perfection, But if

WWW. ammeidcaatadiohistery.com

you'll audmit that yome of the standard 1P
records are quite satisfactory and that at
least a few 74 ips commercial tapes are
pretty good, then you will have no cause
to expect less from the coming 3% ips
tapes. That’s my expectation. I can't say

more, beeause 1 haven't done any first-
hand home testing,
As to that eross-talk matter, Ampex

points out a factor that I didn't know
about and, I suspect, many tape users
would not know about either. I'll quote
directly from Mr, 's letter.

"It is aot the proximity of the various
tracks on the tape itself [thut causes tape
cross-talk between channels]. Cross-talk is
a transformer coupling phenomenon be-
tween the windings on adjacent head
stacks. In fact, in this new four-track sys-
tem we have better isolation between chan-
nels than we have ever enjoyed in any pre-
vious type of equipment. This is becanse
the tracks are narrower and the spacing
between the heads is farther apart by one
whole track width, thus allowing for more
shielding between the heads.”

“The RCA statement that eross talk just
doesn’t exist is eorrect. . . . This is no trick-
ery; it is just good design. In fact, the
technique of gaining the hitherto unheard-
of quality which we have been able to come
up with on 31 ips tape we consider to be a
significant contribution to the art.” That's
just what [ said, in July, you'll note,

In the space between the four dots,
above, Ampex describes demonstrations of
the system back in April for the recording
companies, at which this question of cross-
talk came up. The four-track tape, modu-
lated on all four tracks, was pushed side-
wise by hand on the heads, to prove that
there was, indeed, sound recorded in hoth
directions—that the two tracks not being
played were silent until the tape was
pushed off its proper alignment. I didnt
hear this demonstration, again, but I don’t
doubt that it happened.

1 think the points to note well, in the
above account of cross-talk, are that it is
not on the tape itself that cross-effects oc-
eur, but in the heads, after the signals have
been picked up, and furthermore, that there
is more space between playing tracks in
this system than in the more conventional
two-track system.

It would seem to me—speculating again
—that this focusses the problem very
niecely, on (a) stacked-head design and (b)
mechanical alignment of tape motion. As
to the first, Ampex would seem to have
elinehed the matter neatly as far as an
outsider is concerned, There is more shield-
ing possible between heads here thau in
the two-track system, due to the opposite-
direction track that takes up spaece between
each pair of tracks in use. Remember (to
be simple-minded) that we never play all
four tracks at once—there is always a
blank or unused track next to a track in
use. In the head econfiguration, this spilee
can be given over to shielding. If cross-
talk originates in the leads themselves,
then Ampex certainly has a point very well
taken.

As to the second point, mechanical tape
alignment, I'm not quite so sure. I am
sure as far as Ampex equipment is con-
cerned, Obviousty, Awmpex will make its
equipment so that the tape is held to ae-
curate motion, minus any sort of side-play
that might accidentally bring a piece of a
wrong track—even u tiny fringe—under a
playing head. I am reasonahly confident
that the RCA Vietor equipment, on a lower
price seale, will have licked this problem
in prineiple, and probably in practice too,
even at the beginning. But it is a problem,

Professional equipment for making com-

(Continued on page 80)
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""Rooms 338 and 342, 1958 N. Y. Hi Fi Show"’

NEW STEREOPHONIC EQUIPMENT
HFB85: Stereo Dual Preamplifer is a complete stereo
control system in “'low sil te’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-level input in each channel for mag. phono, tape head,

mike. Separate hi-level inputs for AM & FM tuners &
e FM Multiplex. One each auxiliary A & B input in each
channel. Independent level, bass & treble controls in
each channel may be operated together with bullt-in

Clutch. Switched-in loudness compensator. Function
Selector permits hearing each stereo channel individu-
A N D ex e r S ally, and reversing them; also use of unit for stereo or

o N AU RAL monaophonic play. Full-wave rectifier tube power supply.

5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplitiers such as EICO, HF14, HF22, HF30, HF35,
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.

Sa HF81: Stereo Dual Amplifier-Preamplifier selects,
L amplifies & controls any stereo source —tape, discs,
broadcasts—& feeds it thru self-contained dual 14W am-
B plifiers to a pair of speakers. Monophonically: 28 watts
for your speakers; complete stereo preamp. Ganged level
ln - controls, separate focus (balance) contral, independent
full-range bass & treble controls for each channel.
Identical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. “'Service Selector’”
switch permits one preamp-control section to drive the
e eS u S a re internal power amplifiers while other preamp-control
section is left free to drive your existing external ampli-

fier. Kit $69.95. Wired $109.95. Incl. cover.
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microphone, mag-phono cartridge & hi-level sources. IM

distortion 0.04¢ 2V out. Attractive “'low silhouette’’
de..zln ':(FtsssA Kit SZS.SSaw red $44.95. HFE5 (with power
supply) Kit $33.95. Wired $49.95.
World-famous rUFDGI%:: R:;vralsrthe mostsexper;swe preamps’’ — Marshal)
C - HF61A Kit $24.95, wired $37.95, HF61 (with
EICO advantages . . power supply) Kit $29.95. Wired $44.95, ;
guarantee your complete satisfaction: MONAURAL POWER AMPLIFIERS

(use 2 for STEREO)
HF60: 60-watt Ultra Linear Power Amplifier with

e Advanced engineering e Finest quality componen(s Acro 10-330 Qutput Ximr. ~One of the best performing
X i . . amplifie ant; buy.” i

o "‘Beginner-Tested,” easy step-by-step instructions Report. Kit $72.85. Wired $98 5. Cover g Sanyl T Kt
P . . HF50: 50-watt Uit Linear P A lifi i

o LIFETIME service & calibration guarantee Eatremely (henl AUt el Coreial g e raplitieciluith

<

P

=

former. Identical in every othe pect to HFEO, .,

¢ IN STOCK — Compare, then take home any EICO SPecs at SOW. Kit $57.95. Wired §87.95. Cover £.2 5000 B2
: —rt [ w__ H . NEW HF35: 35-watt Uitra-Linear P Ampiifier, =,
equipment—right “off the shelf””—from 1900 neighbor it 20 e ot L IoERD Pt Rl g
hood EICQO dealers. HF30: 30-Watt Power Amplifier. Kit $39.95. Wired o

$62.95. Cover E-3 $3.95.

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

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

MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREOQ)
HF52: 50-Watt Integrated Amplifier with complete
*front end"’ facilities & Chicago Standard Output Trans-
former. “’Excellent value'’—Hirsch-Houck Labs. Kit $69.95.
Wwired $109.95. Cover E-1 $4.50.
HF32: 30-watt Integrated Amplifier. Kit $57.95.
Wired $89.95. Both include cover.
HF20: 20-Watt Integrated Amplifier. “Well-engi.
= neereﬂ"c— Stacklin, RADIO TV NEWS. Kit $49.95. wired
$79.95. Cover E-1 $4.50.
(e ot CIARR HF12: 12-Watt Integrated Amplifier. “Packs a
wallop” —POP. ELECTRONICS. Kit $34.95. wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREO)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radt-
ation from 82" edge-damped cone. Distortionless spike
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
. 15147, 1112”."Eminently musical: would suggest
unusual suitability for stereo.”—Holt, HIGH FIDELITY
Completely factory-built: walnut or Mahogany, $139.95;
Blonde, $144.95.
HFS1: Bockshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8" woofer, matching Jensen
compression-driver exponential horn tweeter, Smooth
clean bass; crisp extended highs. 70-12.000 ¢ps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9”. Wiring
time 15 min. Price $39.95.

Copyright 1958 by Electronic Inste. Co., Inc.

Add 5% in the West

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
_.Speaker st(em HFS{ fidelity kits."* — AUDIOCRAFT KIT REPORT. Kit $39.95°.

Monaural Preamplifiers: 36" Hx 15%” W x 11%A~ D wired $65.95°. Cover $3.95.

HF65, HF61

Bookshelf
Monaural Integrated Amplifiers: Speak:;sslystem
50, 30, 20, and 12-watt

{use 2 for Stereo)

Less

(stack 2 for Sterea) : EICO, 33.00 Northern Bivd,, L.1.C. 1, N. Y. A9
Y : SHOW ME HOW TO SAVE 50% on 60
models of top-quality equpment as
checked below. O Hi-Fi

{J Test Instruments [0 Ham Gear.

Send FREE literature & name of neighbor-
hood EICO dealer.

NAME.

ADDRESS.

CITY - STATE

Monaural Power Amplifiers: 3
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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EDITOR'S REVIEW

HERE WE GO AGAIN!

ITH THE FIRST of September, we begin to gird

onrselves in preparation for the hi-fi show

season, s a matter of fact, we rather enjoy
shows—and there is ahways a feeling of bheing **let
down’ after cach one of them eloses, Unfortunately,
we will ot be able to attend all of them this vear
becanse there are just too many—cighteen in o all
scheduled for the Ul S0 dorving the months of Septem-
her. October, and  November, and  all extending
throngh weekends, Now there are only thirteen week-
ends in those three months, so there are naturally some
duplications—five of the weekends Tave two shows
caeh, one weekend has three, and only Albany, Roch-
ester, New York, Cleveland. and Seattle have week-
ends all to themselves,

The Tnstitnte of High Fidelity Manufacturers has
the New York Show from September 30 to October 4
Philadelphia from October 10 to 12 and Milwaukee
from October 24 to 26, The Chicago Show, run by the
International Sight and Sound Exposition, occupies
the weekend of September 19-21, shaving the days
with Syracuse and its Rigo show. Boston, St. Louis,
and Detroit share October 17 to 19, Montreal shares
October 30 to November 1 with Indianapolis, although
Indianapolis starts a day sooner and lasts a day later,
Detroit has two shows schednled—the Rigo show from
October 17 to 19 and an independent gronp from
November 7 to 9,

Thix is ridiculous, The major shows are costing the
lavger exhibitors from three to five thousand doHars
cach, with proportionately lower costs in the smaller
shows. [lardly a week passes in the late simumer but
what we receive a contract for another show with an
vitation to exhibit. But while we would like to
attend every show there is, it finally becomes prohibi-
tive—and if it ix prohibitive to us with relatively little
material to transport aronnd the country, (and lets
face it, we generally have nothing left to ship back).
what nust it be to those exhibitors who have box after
box of speakers, amplifiers, tape recorders, phono
ecquipment, and so on, to say nothing of a large statt
who must be in attendanee,

We are heartily in favor of high fidelity shows—we
shonld be, since we oviginated the idea “way back in
1949, But we firmly believe theve should be some
ageney which conld serve as a **clearing house™™ for
dates, with a more reasonable distribution of locations
and times, To enable manufacturers to schedale their
participation and budget expenses, it would be desir-
able to have a deadline for filing show plans for each
coming season—say, March 1, Those dates in conflict
could then be ivroned ont, amicably, we hope, and then
with a definite schedule ahead to plan for, mamnface-
turers conld finalize their arrangements with the as-

14

siurance that they wouldn't be required to jugele show
plans a half dozen times during the vear,

Most advertising is planned in advance for a year
at a time, and budgets ave made accordingly, Hi-fl
shows are just another form of advertising. and should
be treated the same way,

We still like hi-fi shows, but we would like to see a
little more order in their planning and arrangement.

STEREO MULTIPLEX

With the granting of temporary anthorization by
the FCC, station WBATL in New York will begin stereo
multiplex broadeast tests around the first of Septem-
ber. This is a temporary expedient to permit the
station to evalnate the engineering aspects of minltiplex
operation as a medium for compatible stereo broad-
casting—heretofore, multiplex  operation has  been
solely for supplemental services sueh as background
msic, paging, and so on, The original objeetive of the
Nubsidiary Communications  Authorizations was to
allow the station to ““draw financial sustenanee from
them, ™

There are at present two opposing camps as to what
the 1°CCs final rulings should speeify for the multi-
plex operation. One believes that in the interests of
optimum  quality only one sub-channel should be
pernmitted—and that the sub-channel conld be used
cither for stereo broadeasting or for background serv-
tees, The other contends that a station should be per-
niitted to use two sub-channels, allowing for hoth serv-
ices simultaneously, Both sides present good arguments
for their respeetive stands, Engineering tests of the
degradation of quality resulting from two sub-channels
as compared to only one will be studied carefully
before any deecision is made by the 10,

Be that as it may, we will present next month the
details of an adapter which will be commereially avail-
able within a few weeks,

ERRATA

Mr. K. F. Worthen, author of the article on the
Isodyne phase inverter in the August issue, calls onr
attention to two errors in the last column on page 27,
Measnred 1M distortion on the amplifier is below .02
per cent at up to 30 watts instead of below 0.2 per eent
—which is rather a big difference. Similarly, the dis-
tortion at 45 watts should have been listed as .06 per
cent, and frequeney response = 0.5 db from 10 to
100,000 eps—which is another big difference, Also, we
note that onr own article hists EL34's in the parts list
on page 57, instead of the EL84's that should have
been there,

Sorry, but those things do seem to happen.
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Inside the portable frequency standard. Four Labora
tories-developed devices make it possible: (1) transistor,
which converts the power from a battery to radio fre-
quency oscillations; (2) voltage reference diode. which
maintains constant voltage; (3) piezoelectric crystal unit
of superlative stability; (4) thenmistor, which corrects
for temperature variations.

Bell Laboratories Announces
Pocket-Sized Frequency
Standard for Microwave Systems

=

Lawrence Koemer, who developed the portable frequency standard, demon-
strates how the device can be plugged in at a radio relay station to supply a
checking frequeney, Batterv-powered. the device maimtains precision cali-
bration for several months.

Microwave radio relay svstems depend critically on the
accuracy of their “carrier” frequencies. At scores of relay stations
along a route, carrier frequency oscillators must be checked peri-
odically against a signal from a precise standard.

In the past, the maintenance man has had to obtain his check-
ing frequency by picking up a standard radio signal from a
government station. This operation takes time—and requires
claborate equipment.

With a new portable frequency standard developed by Bell
Laboratories engineers, the job is much simplified. To check an
oscillator, the portable standard is plugged in, and a button is
pressed. In seconds. it supplies a checking frequency accurate
to one part in a million.

Until now. such precision in a frequency standard has been
obtainable only in a laboratory. The new portable standard makes
it available for routinc use in the Bell System. First use of the
standard will be to maintain frequency control in a new micro-
wave system for telephone and TV, now under development at
Bell Laboratories. k:

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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A Simplified Control Unit

ROBERT G. CHAPLICK™

Believing it is not enough to propose simplicity in an audio system and then
leave it at that, this author follows his own advice and describes a preamplifier
unit designed in accordance with the principles presented some months ago

LTHOUGH MANY CIRcUIT diagrams of
preamplifier control units designed
to be huilt by the user have been
published, none has shown agreement
with the philosophy of system simplieity
proposed by the author (“System Sim-
plicity in Audio,” Aup1o, January, 1957).
The object of this paper is to present
further arguments on the advantages of
simplitication as applied to a reprodue-
ing system. Chief advantages are reduc-
tion of distortion and improvement of
reliability. Reduection of the number of
parts and of cascaded controls which du-
plicate each other not only decrcases the
distortion but, since reliability is in-
versely proportional to the number of
parts. improves the reliability.
The philosophy of simplifieation in-
cludes the assumption that the user will

* 10001 McKenney Ave, Silver Spring,
Md.

TAPE
M REPRODUCER
DIsC TUNER UNIT
EQUALIZER INPUT l
FIXED gz‘;'{gﬁn GAIN
Ml;[l [—. COMPE&ISATOR }—pi CONTROL|

CATHODE
FOLLOWER

OUTPUT TO MAIN
TAPE ouTpPUT
RECORDER

CATHODE
FOLLOWER

Fig. 1. Block diagram of simplified control unit

not experiment with all types of input
equipment but will settle on the best
that he can afford. He will strongly re-
sist  the hi-fi dogma that equipment

purchased at 12 noon is obsolete at 12:01
P AL Quantitative and qualitative labora-
tory tests have shown that most of the
eurrent, better quality phonograph re-
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Fig. 2. Over-all schematic of the author’s design for a control unit which is effective in
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FREQUENCY IN CYCLES PER SECOND

TT7T TTT { I T T T
_— ‘i ! g | | l [ A
20 ! — 1 uuis b
~ [ T T |
[T AL S
wob—+ L UL NARTB STANDARD EQUALIZATION CURVE | . .

I [TTTT | 111 T M Fig. 3. Comparison
= - ‘P I i \.\ \,L!_:_! . [ b.etween ?qualiza-
2 o} IMEaL + - R | tion provided and
§ i ; }’w | ~ the standard

T ! | NARTB (RIAA)

—tof—1 E— TS HTRY - curve

U] 111 |

'NARTB EQUALIZATION OF CONTI OL UNIT |

o L I } }
| | |

. 1 44 '

! [ 111 lll ! [ ||

produeers are ahout equal in excellenee,
The same is true for FM tuners using
Armstrong eircuits and also for profes-
sional-quality tape recorder-reproducers.

The components to be controlled by
the author ave a Pickering 370 cartridge.
a Harman-Kardon FM-100 tuner, and

reproducer has an output of 1.228 volts
(+4 dbm in 600 ohms); and the average
peak output of the tuner, with its gain
control fixed at its maximum position,
is 1 volt at 30 percent signal modula-
tion. A low-impedance output of 0.6
volts is required to drive the 30-watt

an Ampex 601 tape recorder. The con-  power amplifier to half power (this
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trol unit is to have a minimum number
of controls and adjustments and a fixed
passive network wherever equalization 1s
needed. In addition, the input signal
should be able to he monitored continu-
ously as a tape record is being made,

The phonograph cartridge has an out-
put of 25 millivolts for a stylus velocity
of 9 centimeters per second; the tape

allows 3 decibels for overdrive).

With the use of these design parame-
ters a simple circuit was designed. A
block diagram and an over-all schematie
are presented in Figs. 1 and 2 respee-
tively.

Conventional eirenits are used ex-
clusively, so detailed explanations are
not necessary, but deseriptions of cer-
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tain portions are given in following
paragraphs. To minimize the number of
tubes, amplification is based realistically
on actual needs. The amplifieation factor
for design purposes is the difference be-
tween the average maximum voltage of
each source and that needed to operate
the power amplifier.

Sssentially, the control unit is a two-
stage amplifier with two cathode-follower
outputs. Signal sources are mixed hy
means of resistive networks which assure
the proper levels. Because eaeh source
has its own power supply, each input
signal is removed by entting off the
power. Thus, a selector switeh is not
needed.,

Disc Equalization. Although five equal.
ization curves were formerly advocated,
the RTAA curve has proved to he ade-
quate for all long playing records,
which are used exclusively. An RC net-
work is used to obtain the equalization
curve (Fig. 3). Values are first com-
puted, The eirenit is then built and
corrected by component substitution in
conjunction with frequency measure-
ments to give desired equalization.

Hearing Contour Compensation

A “Hearing Contour Compensator”
is being used with great success in place
of separate bass and treble controls.
Briefly, this Compensator improves the
realism of reproduetion by compensating
for the difference in level between the
intensity of the sound of the live orches-
tra at the recording session and that re-
produced at a necessarily lower level in
the living room. It compensates for the
variations in human hearing sensitivity
to sounds of different loudness. The
principle of the Compensator is based
on the study of the differences between
Fletcher-Munson curves rather than on
the contour of any one curve. The Com-
pensator is designed to perform in fixed
calibrated steps of 0, —10, —20, - 30,
and - 40 phons, where the figures indi-
eate the difference in phons between the
original and reproduced program levels,
The appropriate attenuation is designed
into the Compensator. For speech repro-
duction a switeh is provided to retain
the attenuation but to remove the com-
pensation, Musie equalization is com-
pletely wrong for speech reproduction
hecause speeeh, to provide naturalness,
should be reprodueed at about the same
level as the original souree, and hearing
contour ecompensation 1s not needed.
Figure 4 presents the vesponse curves of
the llearing Contour Compensator.
When compared with the eharacteristies
of many commereial controls, these
curves may seem to provide less empha-
sis to the middle low frequencies. This,
however, is not the case. The Hearing
C'ontour Compensator does not depart
from the characteristic indicated as
needed by the Fletcher-Munson curves.
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Correction for deficiencies in the lond-
speaker or any other component does
not enter into the design. The bass re-
sponse of the seleeted loudspeaker is ade-
quate. More realistic sound is achieved
by elimination of any hooming juke hox
offect.

Tape reproduction. In his program of
system simplicity the author uses only
two types of tape: Scotch 111A and
1904, since the tape recorder equaliza-
tion is set for these tapes. Figure
shows the frequeney response of the
Ampex 601 using these tapes. Althongh
the respouse using 111A tape is essenti-
aly flat, the 190A tape eauses a 5 db
rise above 1000 eps. A loss network,
added to the control unit so that 190A
tape will be reproduced with a flat re-
sponse, is located at the “tape-FM,
Phone™” switel. This switeh is necessary
to prevent a feedhack loop during tape
playback and to permit both wanted and
unwanted program material to be heard
so that undesired signals (such as com-
mercials) ean be eliminated. Also, the
original sonrce for a tape record can he
monitored by either headphones or loud-
speaker,

Gain Control. This control is actually
unnecessary. Acoustic shocks, however,
are avoided by fading in and out the
signal. The operating procednre is to
set the Tlearing Contonr Compensator
to the desired listening level. Then the
program is brought in by turning the
gain eontrol FIULLY clockwise, Thus,
maximnm use of the gain control is
realized by full rotation instead of that
portion produced by the 10 per eent
votation common in most volume eon-
trols,

Power Supply. The power supply is
extremely conventional. No trick cirenits
are necessary. An elaborate power sup-
ply to produce direct currvent for the
filaments or the necessity for biasing
the filaments “above ground™ is unneces-
sary through the use of low-noise, non-
microphonic tubes. The electrolytie ea-
pacitors are mounted on the phenolic
wafers supplied, and the holes punehed
in the chassis are large enough so the
can will not be gronnded. A ground loop
is thus eliminated. reducing the possi-
bility of hum pickup.

Monitor Circuit. During recording the
input signal ¢an he monitored eontinu-
ously by means of the loudspeaker. How-
cver, there are times when headphones
are preferred. An equalizing cireuit de-
signed exelusively for the Brush BA-206
headphones is inehuded. This eireuit pro-
vides a fixed Hearing Contour Com-
pensator and makes the sound from the
headphones as mueh like the sound from
the loudspeaker as possible,

Construction. The location of the vari-
ous small assemblies is slightly uneon-
ventional for home equipment but stand-
ard for rack-mounted equipment. The
tubes, electrolytic capacitors, and so on,
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Fig. 6. Front view
of control unit.

are mounted on the rear of the chassis.
and the controls are on the front panel,
This design permits mounting the con-
trol unit with either a horizontal or
vertical front panel.

Figures 6 and 7 show the front and
rear views of the assembled unit. The
unit with the front panel opened is
shown in Fig. 8.

The layout for drilling and punching
the chassis is shown in Fig. 9. The
dimensions should be followed elosely
in order to prevent the small assemblics

Fig. 7. Rear view
of control unit,
Tubes with shields
from right to left
are V,, V,, and
V.. Tube in upper
left corner is 6X4.

techniques are employed. All parts are
mounted on the Vector socket turrets,
the electrolytic eapacitors, or on switehes.
Thns, auy small assembly ean be replaced
casily and withont disturbing any other
assembly.

The best method for assembly is as
follows. All parts are mounted and
soldered onto the Veetor socket turrets.
All resistors and capacitors should be
cheeked to aseertain that the resistors are
not open and that the eapaeitors have a
high resistance. After the turrets are

from shifting and interfering with each
other,

Some remarks about the
necessary. Adherence to the suggested
list is urged hecause all the parts ave
chosen from the standpoint of size. toler-
ances, and proved reliability,

Parts with larger toleranees may he
necessary for tailoring eqnalizer cireuits
exactly: for other uses they are permis-
sible, but many measurements and con-
siderable substitution of parts could be
neeessary to achieve desired results, The
parts list also reflects the experience
acquired during the actual construetion,

The design of the wiring is shown in
Fig. 10 and should he followed closely.
The individnal parts are located for
minimum  huam,  Standard  telephonie

parts are

Fig. 8. Control unit
with front panel
open. On panel
from left to right
are headphone
jack, tape /FM/
phono switch, gain
control, music
voice switch, hear-
ing contour com-
pensator, and pilot
light. Vector turrets
from left to right
are V,, V,, and V..
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inside the chassis, substitution of parts
15 not partienlarly easy. Wires do not
have to be wrapped aronud the terminals
betore soldering, Fven the U, S, Navy
has accepted finally the faet that solder
has suflivient strength to support parts,
After the turret assemblies are complete,
they are mounted on top (yes, on top)
of the chassis. Now the Veetor socket
turrets are completely wirved. This top
of chassis  technique, which  provides
plenty of working room, offers the great-
est aceessibility and ease of wiring., Al
thongh these turrvets are handy  little
gadgets, onee they ave loadsd with parts
and mounted within a chassis soldering
at the tube terminals is very diffienlt.

Twisted pairs of color coded wires are
used profusely. The eolor cade removes
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the necessity for locating the end of a
particular wire with an ohmmeter. A
pair of wires should not be twisted by
grabbing one end and twisting the other.
The proper method is childishly simple.
Two pieces of wire are cut to the desired
length. One end of each is elamped to-
gether in a vise. A wire is grasped in
each hand close to the vise. Then cach
wire is twisted clockwise with the fingers.
At the same time the wrists are moved
about each other counterclockwise. This
action is repeated until the pair are
twisted together. The twisted pair will
he neat, tight and symmetrieal. Deserib-
ing the action is far more awkward than
doing it.

The twisted pairs that go to switches
should be soldered at the Vector socket
only. The filament, plate and ground
leads are laced at this time. The wired
sockets are removed from the top of the
chassis and relocated inside after all
soldered joints have heen inspected.
After the remainder of the parts are
mounted on top of the chassis, the power
supply circuits are wired completely and
laced into a ecable.

Switches are assembled next, For re-
liability all active contacts are wired in
parallel. Most of the resistors and ca-
pacitors regnire their leads to be very

short, Extreme caution should be used
in soldering so that the parts will not
be overheated. An angle bracket (Fig.
9) is used to mount C,, and C,; on S,.
Switeh S, and its bracket are mounted to
the front panel and these capacitors are
bolted to the inside of the hracket. Resis-
tors Ry, and Ry, then complete the com-
pensator cireuit. The controls, monitor
Jjack, and pilot light are mounted on the
front panel. Once the twisted pairs of
wires have heen ecut to length, the wiring
can be completed. Lace as indieated. Those
pairs of wires connecting the controls
to the remainder of the eireuit should be
long enough so that the front panel can
he opened at least 90 deg. without strain-
ing the wires.

Each soldered joint should be rein-
spected. The filament and plate leads
are checked for “shorts” to ground. If
the unit passes a mechanical and eleetri-
cal inspection, the front panel can be
installed, the tubes and shields inserted,
and the control unit is complete.

Construetion of this amplifier was not
without its problems. The proximity of
the Hearing Contour Compensator to the
power supply resulted in hum caused by
electrostatic coupling. The electrostatic
coupling ean be removed by shielding
which, in turn, can be accomplished by

two methods. First and the more difficult
of the two, the compensator switch ean
be completely enclosed in a metal hox.
In this ease the switeh recommended is
Centralab PA-2002, Seeond and easiest,
a shield ean be mounted on the back of
the switeh, in which ease Centralab
switch PA-2010 should be used. This
switeh has two sections each having two
poles and 2 to 6 positions. The rear see-
tion should be removed, and an inter-
section shield (Centralab catalog P-320)
should be substituted. Although it is not
shown in the photographs, the author
employs the first method.

Observant readers will notice some
discrepancies hetween the parts list and
the parts visible in the photographs. The
power transformer shown was cmployed
because it was available. Unfortunately,
male chassis connectors in the Amphenol
type 80 series are no longer available,
Anyone who wishes to duplicate this
unit will have to employ short cables
with male conneetors (J, and J;) for
the outputs.

Results

The first model of the control unit did
not have input transformer T,. However,
the noise level and gain of the first
stage was unsatisfactory. The perform-
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Fig. 9. Chassis layout. Screw-hole diameters for mounting of parts are left to discretion of builder. At right
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is shown bracket
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ance was improved by the addition of
input transformer T, (Chieago Trans-
former WF-28) in conjunetion with
shield SH, (United Transformer shield
A-33). The transformer is mounted be-
tween V, and V, with the name plate
towards V,. Then the shield is holted to
the transformer. During these tests eon-
siderable variation of hum pickup and
microphonies was discovered in  the
EF-86. Therefore, three or four EF-86's
should be purchased, and the one least
subject to hum pickup and mierophonies
should he used for V.

The results of the construetion of this
eontrol unit have more than eompensated
for the expense and time. The dise equal-
ization is known to he within +2 db of
the standard eurve. .\ more exact curve
can he obtained by changing values of
R, R, C,, and C,. However, the time
involved to get an exaet eurve is not
justifiable. Background noise is ex-
tremely low. With either FM tuner or
dise input the noise is - 61.8 db below
the 0.6-volt output. With tape input the
noise is even lower: — 91.7 db helow the
0.6-volt output. Compensation is pro-

vided for the differences between 111A
and 190\ tape. The Hearing Contour
Compensation is the heart of the unit
and audio system. Greater realism is
achieved since the design is on a more
scientifie basis than that which depends
upon the manipulation of bass and treble
controls. The monitor cireuit has another
advantage besides being an aid in elimi
nating commercials. If one wishes to
listen late at night without disturhing
anyone, the power amplifier can be
turned off and headphones nsed exclu-

(Continued on page 86)
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Fig. 10. Complete wiring diagram of control unit,
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Measurement of Amplifier
Internal Impedance

W. H. ANDERSON*

An analysis of the possible errors which may be encountered
with various methods of measuring output impedance,
and a suggested method which minimizes the errors.

INETEEN  FIFPY-FIVE  will probhahly

go down in automotive history as

“Wraparonnd  Windshield Year.”
FFor similar reasons it will likely be
called *Contrelled Damping Year™ in
andio cireles, While not wishing to get
involved in the controversy as to how
much damping is optimum, it is surely
safe to point out that the source im-
pedance the speaker sces is important
for two reasons:

1. It determines the terminal voltage
behavior in the face of inevitable
speaker impedance change accompanying
frequeney change,

2. Tt is the lond when the speaker acts
as a generator and releases stored energy.

The determination, on paper, of such
source impedanees  generally  presents
no particular problem. When no feed-
hack ix present, the speaker looks back
into the secondary ohmie resistance plus
the resistance transformed down from
the primary. This primary resistance
ineludes the primary ohwmie resistance
plus the a.c. plate resistance of the
tubes. For instance, Fig. 1 shows two
6V6 triodes (plate resistance ahout
2000 ohms each) feeding a 13-ohm load.

The source resistance seen by the load
would he 1.0+ (2x 2000+ 1000) (13/
13,000) =6.0 ohms. If negative voltage
feedhack alone is present from second-

*484 Church St., Toronto 5, Ont., Canada.
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Fig. 1. Experimental amplifier output
circuit.
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Fig. 2. Constant voltage equivaolent
circuit.

ary back to the awmplifier, this 6 ohms
will drop by the same factor as the gain
is reduced by the application of the
feedbaek. For instance, it the inpnt re-
gnired when feedback is applied (for
a constant output) is 5.5 times the in-
put required when feedback is ahsent,
the  source impedance will drop to
6/5.5= 1.1 ohms,

If negative ecurrent feedback only
were  applied, the impedance would
rise but not necessarily by any simple
factor related to gain drop. The ecatch
is that many feedback cirenits are
hard to exactly classify as voltage or
current, negative or positive, and in
such eases caleulation is indeed diffieult.

Taking a ene from Lord Kelvin, the
obvious next step is to attempt a meas-
urement, There seems to he no widely
accepted standard and only two sug-
gested methods could be discovered in
the literature,

The first approach! is, briefly, to
view the output cireuit (Fig. 2) as a
constant-voltage souree which ean he
measured with the load terminals open
cirenited—that is, with #; = %, Then if
R, is dropped in value until the ontput
voltage drops to one half the open eir-
cuit value, It;, wmust equal Ry,,.

There seem to be two more or less re-
lated ohjeetions to this approach:

(1A) Since the load seen by the tubes
may vary from a pure inductance to a
very low resistance, the assumption of
constant voltage, let alone constant
waveform, is difficult to justify.

(2A) An amplifier with low source
resistance has a very stable output volt-
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age and it may he almost tmpossible to
veduce the terminal voltage to one-half
without encountering error related to
resistance of the leads conneeting the
amplitier to its load.

“Backward Driving” Method

The second method,® Fig. 3, is to drive
a known current through the output
terminals of the amplifier and ascertain
the voltage drop it produces, There are
two possible ohjeetions to this teehnique

(1B} If feedback is heing taken from
the output terminals in some manner,
care must be taken that the equipment
involved in measurement does not dis-
turb the feedback arrangements,

(2B) If the amplifier is being op-
erated beyond  straight class A, the
plate resistances rise as the tubes he-

come eut off for part of each eyele,
(theoretically up to 2.0 times the class
A valne when operating Class B);3
consequently the source impedances rise
when going from class A to AB to B.
This method wounld not reveal this
change sinee there is no signal coming
through the amplificr in the usual way.

It might be possible to run enough
secondary current so that the primary
voltage swing will excced E,, of the
stage and in this way simulate normal
operation.  This  wonld, however, re-
quire an external source of known in-
ternal resistance whose power rating
would he at least the damping factor
squared times normmal power output of
amplifier under test, In this instanece,

STEP- DOWN
TRAN

APPROX,

ORMER

FEEDBACK

ABOUT 10v., =

Fig. 3. “Backward driving” method of
determining internal impedance.
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Fig. 4. Calculated
internal imped-
ance for various

values of “R",

this would amount to (6/1.1)2x4=119
watts. Ilere again the lower the internal
resistance, the greater the problem in
measuring it.

Examples

A small push-pull triode 6V6GT am-
plifier of conventional class AB design
was used for a number of tests described.
About 15 dbh voltage feedback from
the output transformer secondary was
available but could be readily removed
for comparison. The ealculated source
impedances were as outlined above—6
ohms without feedback and about 1
ohm with feedback. With the rated load
of 13 ohms, about 4 watts power oul-
put eould be obtained with tolerably
small distortion throughout the range
from 40 to 15,000 eps. Naturally, the
power-frequency response was snioother
when feedback was used.

The open eirvenit/half voltage method
was tried first. It gave answers that
were  almost dead on  the calenlated
valies provided the level of measure-
ment was kept quite low (a quarter of
2 watt or so) otherwise severe syuaring
was encountered as the load resistanee
was dropped. See (1A), preceding. 1f
this distortion was disregarded, nearly
any answer one wanted could be pro-
dueed because the voltmeter reads the
square root of the sum of the sqnares of
the various frequency components and
the reading is a function of the degree

AMPLIFIER

MWW

-

[
AAAAAA.
\AAAAL

A.C.
VM

i2
AAAAAA.

|
S AAAAAA -
VVVVY | VVVVY

Fig. 5. “Small increment’ method of
measuring internal impedance.
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of distortion as well as the magnitude
of the fundamental.
Figure 4 1s an illustration of the

after all did not take into account elass
AB operation.

The difficulty with this method (par-
ticularly when feedback was on) was
that one was required to read extrewely
small voltage variations across the full
load and then divide by the known re-
sistanee in both cases in order to find
the eurrent change and, subsequently,
the source resistance. Some streamlin-
ing of the procedure may be effeeted
by using the layout of Fig. 7. By the
use of the voltmneter aeross the 1-ohm
resistor alone, we have the current with-
out further ecomputation, only now it is
neeessary to multiply this voltage by the
number of ohms total load in order to
find the amplifier terminal voltage in

INTERNAL
RESISTANCE
(OHMS) 15.0
12.5
Fig. 6. Internal im-

10.0 s
pedance vs. power NO
level. FEEDBACK 7.5

5.0

with 23
FEEDBACK o

FREQUENCY IN CYCLES PER SECOND

point ratsed in (1) regarding the Fig,
3 layout. Sinee the impedance of the
step-down  transtormer sceondary was
negligible, the eurrent metering resistor
It becomes the amplitier load. The mag-
nitude of this resistance is of substantial
importanee when feedback is used sinee
the signal that goes back up the feed-
back path and is amplified sees the re-
sistor as the load.

To get aronnd objection (1A) if one
makes only a swmall ¢change in the load
resistance, the internal voltage of the
amplitier should only be slightly affected.
If it then were possible to measure the
small c¢hange in output voltage and
divide it by the small change in eurrent
through the load, the quotient would be
the internal impedanece (see Appendix).
Aceordingly, the load was ehanged from
13 to 14 ohms, then from 13 down to
12 olms (see Fig. 3), the internal im-
pedance computed and the values aver-
aged. Ineidentally, the two values in
each pan were always within ten per
cent and usually mueh eloser. This was
done for several power levels, both with
and without feedback and the results
are shown in Fig. 6. Note that at low
power levels the internal impedance
drops down to the computed level, which
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each ease. The simple advantage of this
layont lies in the faet that with very
low source impedances the output ecur-
rent rises sharply with a drop in load
resistanee and sinee the meter is essen-
tially a  eurrent-measuving  device,
greater aceuracy can he obtained than
i we were trying to observe a total
voltage change. The values obtained

(Continued on page 48)
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Fig. 7. Current metering for small-incre-
ment method.
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Stereophonic Recording and

Playback Amplifier

WAYNE B. DENNY"

Optimum performance may be had with many professional or semi-professional tape decks when em-
ployed with the amplifier system described here. Both stereo and monophonic uses are provided.

ITH THE ADVENT of stereo records
Wthe present popularity of recorded

stereo tapes can be expeeted to
diminish sonewhat. Certainly the new
dises are nore convenient and the cost
differential hetween the two is considera-
ble. Nevertheless, the amateur recordist
will find it simpler to use tapes for those
cases where excessive duplication is not
required. Although single-channel tape
recorders have found wide publie aeeept-
anee good two-channel maehines arve
neither common nor inexpensive. Yet,
the serious amateur ean make excellent
stereophonie recordings without undue
financial strain it he is willing to
work out a system employing one of the
several tape-decks currently available
which can be adapted to the purpose.
One such deek is the Viking FF758R
machine and the system to be deserihed
was designed for use with this machine.
Other manufacturers make similar ma-
chines which could he used with little
or no modification of the eleetronies.

In the initial stages of design it was
found difficult to ineorporate both versa-
tility and simplicity into the same sys-
tem. Admittedly, simple and foolproof
operation is desirable but an analysis of
requirements showed that the inclusion
of a “function switch” (as found in
popular commercial units) would limit

* Physics Department, Grinnell College,
urinnell, Iowa.
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Fig. 2. Inspection of this functional diagram of the recording-playback indicates

that it may be used for single channel recording and playback, two channel record-

ing and playback, sound-on-sound recording, tape duplicating, and as a general

purpose preamplifier and mixer. Bias supply and electronic level indicators are
not shown,

the usefulness of the amplifier, which is
shown in Fig. 1. Consequently, a plug-
and-jack system of interconnection was
adopted and the experienee of several
months has shown the wisdom of this de-

Fig. 1. Front view
of amplifier,
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cision. Despite its seeming eomplexity,
the sophisticated amateur who under-
stands his cireuits will find the construe-
tion and operation of this unit perfectly
straightforward.

System Philosophy

Although the present recording and
playback amplifier is intended for ama-
teur use this does not imply that quality
of performance is compromised. The
system  employs the usual NARTB
equalization in the recording sections and
the playback amplifiers are adjusted for
flat response from tapes using the
NARTB characteristic. Noise is mini-
ized by the use of an external power
supply and by employing d.e. on the
heaters of all tubes operating at low
signal levels. Inherent amplifier noise is
below tape noise under conditions of use.
120-cps hum is inaudible.
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Fig. 3. Schematic diagram of the recording-playback unit. Although several chassis grounds are indicated the circuit is grounded
to the chassis at one point only, preferably near the input jacks. Extreme care must be exercised to avoid ground loops.
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It was desived that recorded material
should he monitored both  prior and
subsequent to the actual recording proe-
ess: oswitehes permit listening compari-
son between incoming and recorded sig-
nals, Revording and playback facilities
are provided i duplicate for single- or
two-chamnel use. One rather novel fea-
ture of the system is the inclusion of a
liybrid or monitor amplifier whose signal
is derived from both right and left hand
channels at all times. This hyhrid e¢han-
nel is useful for feeding a “middle™ am-
plilier and speaker: this procedure effee-
tively rids the playvhack of that *hole in
the middle effeet” sometimes experienced
with eertain types of' speaker placement,
It does not correct for incorrect speaker
plasing, however.

The system philosophy is best under-
stood by reference to Fig, 2 which shows
the system in block form. EKxamination
ol this diagram serves to indicate the
versatility of the unit. A four-position
mixer is provided. With switeh S5 elosed
all inputs are connected to each record-
ing ehannel. When N; is open each chan-
nel is provided with two inputs tor high-
and low-level signals. Switches §; and §,
seleet either the incoming program or the
playback signal tor monitoring., The sin-
gle VU meter is connected to the hybrid
channel at all times. Thix is a bit un-
usual and originally some doubts were
entertained about the wisdom of this
arvangement. However, it should be em-
phasized that separate visual monitoring
of each channel is possible by the in-
clusion of two electronie level indicators:
these are not shown in Fig. 2 but are
used to indieate approximate recording
level and balance between channels,

The two microphone-input eirenits are
arranged for either high- or low-imped-
ance units. Regular three-wire recepta-
cles are used for balanced low imped-
anee connections. Switehing from low to
high impedanee is antomatie. 1t will he
noted that several input and output ¢ir-
cuits employ paralleled jacks: in each
case one of the jacks is mounted on the
tront panel, the other on the rear of the
chassis, The utility of this arrangement
is obvious.

Circuit Details

Inspeetion of Fig. 3 shows a total of

thirteen tubes not ineluding voltage
regulators and volume indieators. Al-

though the circuit appears somewhat
complicated it ean be seen that the two
playback amplifiers are identical as are
the recording ampliiers. Circuits and
component values are usual for ampli-
fiers of these types—no tricks are em-
ployed. Probably other eircuit arrange-
ments could he used, but the ones shown
operate efficiently and no revision is
contemplated.

Hum is reduced to minimal values by
heavy by-passing of cathode resistors in
low-level eirenits in addition to d.e. on
the heaters. Measurements showed that
some residual hum voltages remain in the
output of the d.e. heater supply even
though heavy filtering is employed.

Recording equalization employs both
RC cireuits and LC resonance, The reso-
nant cireuits are used in the cathode
returns of Vyp and V,pp: a resonant fre-
queney of 16,000 cps provides the opi-
muin response at high frequencies. RC
equalizers in shunt with the plate eir-
enits of 17, and V7, are used for play-
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Fig. 4. The power supply is mounted on a separate chassis and connected to the
amplifier by means of a six-conductor cable, Heavily filtered direct current is used
for the heaters of tubes operating at low signal levels.
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back. Resistors R, and R,, are chosen
tor maximum tlatness of high-frequencey
response when playing tapes recorded
with NARTB characteristics. Some ad-
Justment of values for £, and R,, may
be necessary particnlavly if the head-gap
width differs appreciably  tfrom those
used in the Viking deck.

Resistors used in low level cirenits—
particularly plate and cathode resistors
—should be selected with eare it wini-
mal noise levels are to be achieved, Ex-
cept in the case of components used in
equalizing circuits the values of resistors
and capaeitors are not eritical. Plus or
minus 10 per cent tolerance was found
to be ample. Such components gave gain
rs. frequency curves for the two record-
ing amplifiers which differed by no more
than 1 db; the same was true tor the
playback amplitiers.

With the exception of the heater sup-
ply, the power-supply cireuit is entirely
conventional. Details are shown in Fig.
4. A two-stage capacitor-input filter pro-
vides low ripple. The two voltage-regu-
lator tubes shown in Fig. 3 are not re-
quired to reduce humi. However, their
use does provide a constant plate-supply
voltage when the bias oscillator and re-
cording amplifiers are turned off and on.
They also contribute to a low value of
effective power-supply impedance at low
frequencies where feedback (motorboat-
ing) ean be a problem.

Two 6.3-volt heater translormers are
connected with their secondaries in series
to provide approximately twelve volts
d.e. at the heaters of tubes operating at
low single levels. A husky selenium reeti-
fier is used in the conventional bridge
arrangement. The associated filter re-
moves most of the a.e. ripple. Aetually,
cach 2400-pt capacitance econsists of two
1200-nf units in parallel. Resistor R,
is adjusted to give the requisite heater
voltage,

Returning to Fig. 3 it is seen that
switech &, energizes the right recording
amplifier, electronic volume indieator,
and the bias oscillator. Switch N, op-
erates in similar fashion for the lett re-
cording channel. A glance at the electric
eves immediately indicates whether the
associated channel is operative and, nore
important, it shows whether the bias os-
eillator is on or off. This is hmportant
in  preventing aeceidental erasure of
prized tapes.

Cathode followers are employed in all
output cireuits, The hybrid, or monitor,
amplifier uses two cathode followers so
as to isolate the VU meter from the out-
put. The relatively low impedance of the
meter introduces some  waveform  dis-
tortion, This distortion has little effect
on the meter indication but is most un-
desirable in the monitoring channel,
This same low impedance requires a
large electrolytic coupling capacitor. The
leakage inherent in electrolytic eapaci-
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tors is undesirable in the monitoring cir-
cuit hut has no noticeable effect on the
meter indication. Separate eathode fol-
lowers solve these problems nicely.

Reeording bias adjustment is provided
by variable resistors Ry, and R,,, which
are mounted near the bias oscillator in
easily aceessible positions, Initial adjust-
ment of bias enrrents is hest accom-
plished by measuring the a.c. voltage
across a known resistance in series with
the recording heads. Then, the VU meter
is inserted suecessively into jacks 15 and
16 and its indieations noted, Thereafter,
the VU meter is used to cheek bias cur-
rent as required,

Mechanical Detoils

Inspection of Figs. 1 and 5 shows that
the assembly eonsists of two seetions,
each employing a separate chassis. The
hottom chassis  contains the reeording
amplitiers, hias oseillator, and associated
cirenits; the npper chassis (whieh is in-
verted with the tubes projeeting down-
ward) contains the playback amplifiers,
monitor amplifier, and volume indieators.
(Logieally, the latter helong “down-
stairs” since they are associnted with the
recording amplifiers but they were moved
up hecause they are more easily ob-
served in this position.)

Praetieally all the eircnitry associated
with the varions amplifiers is mounted
on subehassis, These subchassis are lo-
cated inside the visible chassis and shock-
mounted thereto by means of self-loek-
ing holts and soft rubber gronnnets. The
tubes projeet through the main chassis
throngh holes cut sufficiently large to
clear the tube shields with plenty of
room  for movement. This system for
shock mounting is recommoended—ahso-
hutely no trace of mierophonism has heen
ohserved even under conditions of severe
mechanical vibration. It is important,
however, to praportion the moving mass
to the stiffness of the mounting so that
the natural frequency of oseillation is
very low. Otherwise, the henefits of
shock mounting are questionable, Al
heater wiring is run between the snb-
chassis and the main ehassis, The wires
pass through small grommeted holes im-
mediately adjacent to the heater termi-
nals of the sockets. This arrangement
effectively shields the heater wiring and
reduces the shielding required on signal-
earrying leads. This procedure improves
high-frequency response.

The outer chassis assembly is stiffened
by two hand-made brackets shown in
Fig. 5. These are made of heavy alumi-
num stock. Weight is reduced by using
aluminun for ehassis and panels.

The tape deck ean be fastened to the
amplifier unit in a number of ways,
After several arrangements were tried
the one shown in Fig. 6 was found most
suitable. Two aluminuin “Tee” bars were
drilled and tapped to standard rack di-
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Fig. 5. Reor view of unit showing inverted chossis housing ploybock omplifiers.

mensions. Then a comple of “adaptors”
were fabricated of” aluminum to hold the
deek at an angle, This permits maximuam
ease in tape handling and retainers are
not necessary to hold the reels in place
as would he required il the deck were
mounted vertically. Some torn of shoek
mounting for the tape deck is desirable
to minimize mechanieal noise,

The over-all package lacks the easy
portability of some commereial record-
ers. Even thongh all ahiminum eonstrue-
tion is employed the amplifier, tape deck,
and power supply weighs approximately
fitty pounds. However, the unit fits
nicely into the trunk of an automobile
and no transportation diffienlties have
heen eneountered in the field.

Operation
The Viking FEFT38R tape deck, like
several other commereially available

units, is fitted with a single-track erase
head, a single-track recording and play-
back head, and a pair of heads mounted
in-line for stereo recording and play-
back. In the ease of single channel re-
cording the erase and single track heads
are vonnected in the usual tashion by
means of suitable patch cords and the
appropriate stereo head is used for
playback. This arrangement is tine pro-
vided that material is recorded on only
one side of the tape. Otherwise, adjacent
track cross-talk is a problem. Where this

(Continned on page 53)

Fig, 6. The tope deck is ottoched to the omplifier by meons of two “Tee’ bors, Al-
though the power supply is shown next to the omplifier it should be no closer thon
three feet when it is being used.
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Sound Reproducing Systems—

Monaural, Binaural, Monophonic, and Stereophonic

HARRY F. OLSON*

A clarification of the definitions of the various types of systems encountered currently,
as presented by a recognized authority in both acoustics and sound reproduction.

HE REPRODUCTION OF SOUND s the

process of picking up sonnd at one

point and reproducing it either at
the same point or some other point cither
at the same time or some subsequent
time, There ave many different types of
systems employed for the reproduction
of sound, In this connection, sound re-
producing svstems in use today may be
classified as follows: monaural, binaunral,
monophonie, and stereophonie, There ap-
pears to he considerable confusion in the
proper use of these terms in designating
the four fundamental types of sound re-
producing systems, The result is an al-
most indiseriminate application of the
terms to vnrelated svstems, For this
reason it appears desirable to detine and
desertbe the use of the four terms,
Therefore, it is the purpose of this paper
to define and deseribe the charvacteristies
of monaural, binaural, monophonie, and
stereophonie sound  systems,

Monavral

A monaural sound reprodneing system

* RCA Laboratories, Prineeton, N, J,

$TUDIO
ORIGINAL SOUND SOURCES

DUMMY

MICROPHONE R

MICROPHONE L

ole®

STUDIO
ORIGINAL SOUND SOURCES

©EO®E

TELEPHONE
N RECEIVER

SRX=Sg1- SR2"="SRs ~
REPRODUCED SOUND

SOURCES LISTENER

Fig. 1. Monavural.

i a closed cirenit type of sound repro-
dueing svstem in which one or more mi-
crophones are connected to a  single

STUDIO
ORIGINAL SOUND SOURCES

CIONCCRC

LOUDSPEAKER

Sax = Sp1s Sr2™"Ses
REPRODUCED SOUND

transducing  channel which in twn is
coupled to one or two telephone receiv-
ers worn by the listener, as in Fig, 1,

Binaural

A binaural sound reproducing svstem
is a closed eirenit type of sound repro-
dueing system in which two mierophones,
used to pick up the original sound, are
cach connected to two independent cor-
responding  transdueing channels which
in turn are eoupled to two independent
corresponding telephone receivers worn
by the listener, as in Fig. 2.

Monophonic

A monophonie sound reproducing sys-
tem is a field type sound reproducing
svstem in which one or more niero-
rhones, used to pick up the original
sound, are coupled to a single transduc-
ing channel which in turn is eoupled to
one or more loudspeakers in reproduc-
tion, as in KFig. 3.

Stereophonic

A stereophonie sound reproducing sys-
(Continued on page 56)

STUDIO
ORIGINAL SOUND SOURCES

CICICICIC,

MICROPHONE L
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®

SUBJECTIVE SOUND SOURCES
LOCATION OF REPROA SOURCES
DUCED SOUND A A
SOURCES A
) a D
TELEPHONE TELEPHONE A
RECEIVER L 'I‘ '\‘ RECEIVER K
LISTENER LISTENER
LISTENER ROOM ROOM
Fig. 2. Binaural. Fig. 3. Monophonic. Fig. 4. Stereophonic.
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verb hi-fi

with speakers of any size at any price!

Featuring the new F exair® woofer and Bass-Supe =* enclosure principle

that establiah completely new standards of bass reproduction.

NEW JENSEN CN-100 3-WAY SYSTEM

A new 12" 3-way system, the CN-100 reproducer gives a new small-scaled
fine furniture look to the hi-fi speaker, ideally suited to small living spaces.
The 12” Flexair superlow resonance woofer in Bass-Superflex enclosure
gives full bass response to a low 20 cycles. Special 8-inch mid-channel and
RP-103 h-f unit assure smooth clean response to 15,000 cycles. Crossover
frequencies 600 and 4000 cycles. 32 H, 21~ W 181~ D. Availatle in
Walnut, Tawny Ash, and Mahogany Net Price,.......149.80

BF-100 ENCLOSURE FOR 12" SYSTEMS

In up-to-the-minute “Flair Line' styling, the BF-100 cabinel is ideal for all

12 speakers, and system kits including those with Flexair 12~ woofers.

Incorporates new acoustical design with tube-loaded port for unusual ex-

tension of the I-f range. Available in Walnut. Tawny Ash and Mahogany.
Net Price......... 69.50

stening. . . JEI‘I‘.’EI‘I presents ... in modest space

... at new low costs . . . performance challenging comparison

JENSEN'S AMAZING TR-10 TRI-ETTE ¢ Big Speaker Bass in Smallest Space
Sophisticate’s Choice in 3-wWay Components

Heart of the Tri-ette is the new Flexair 127 woofer with its superlow free-air resonance of 20 cycles and
high damping. In conjunction with the new Bass-Superflex enclosure, useful response down to 25 cycles is
attained with the lowest distortion ever measured on such a small reproducer. Cabinet is extra rigid with
Fiberglass lining. Special 8-inch midchannel handles the range from 600 to 4,000 cycles, through L-C
crossover network. RP-103 Tweeter carries the response from 4,000 to 15,000 cycles. 137%” H., 25" W.,

1134” D. Choice of Walnut, Tawny Ash and Mahogany.

ST-944 Stand . For floor use. Places top of cabinet 28 above floor. Net Price...... 12.986
ST-945 Base . For table or shelf. NetPrice...... 5.46

Net Price....114.60

ABOUT JENSEN'S NEW FLEXAIR WOOFER

The ¢ Jensen Flexnir Woolers are o

KT-33 3-WAY SYSTEM KIT

Includes basic speaker components for 3-way system identical

in performance with Jensen CN-100 and TR -10 reproducers.

Includes Flexair 12-inch woofer, special 8 inch m-f unit, and

RP-103 compression h-f unit. Complete with control, crossover

network, wiring cable, and full instructions for building enclosure
and installing speaker system. Net Price $80.00

Jenaen

Division of The Muter Compony

*Trademark

AUDIO e SEPTEMBER, 1958

NEW TP-250 TRI-PLEX Il 3-WAY SYSTEM

This latest version of the Jensen Tri-Plex reproducer incorporaies the extreme bass capa-
bility of the 157 Flexair woofer, in combination with advances in midchannel and super-
tweeter design. This beautiful unit outperforms any speaker system of comparable size or
cost. Excellent for superb monophonic reproduction or as one side of a stereo system.
Response range, 16 cycles to beyond audibility. Components available also in kit form (sce
KT-34). 302" H., 342" W, 18%” D.

BF-200 Cabinet only for 15" Systems, net Pric€ . v v v eveve oo venennonen. ... 129.75

1 nse down to very
ottom of the auc
g of a tolal mo

KT-34 TRI-PLEX Il SPEAKER KIT

Components used in the TP-250 Tri-Plex Il reproducer.
15-inch Fleaair woofer, new compression driver m-{ unit,

and new phase correcting supertweeter. Response from 16 cycles
to upper limits of audibility in Jensen Bass-Superflex
enclosure (Jensen BF-200 suggested). Complete with 400
and 4,000 cycle networks, wiring cables and instructions for
building enclosure. Impedance 16 ohms. Net Price $179.50

Net Price........ 294,50

MANUFACTURING COMPANY
6601 S. Laramie Ave., Chicago 38, lllinois

In Canada: J. R. longsiaffe Co., Lid., Toranto
In Mexico: Radios Y Television, 5.A., Mexico D.F

29

WWW. ameidceatiadioRistorv.com


www.americanradiohistory.com

Hybrid Feedbacks for

Power Amplifiers

HERBERT |. KEROES*

While feedback in most amplifiers is partially dependent on the load impedance, it is possible
to eliminate this effect to a large extent with a claimed improvement in over-all performance.

UCH INTEREST has been evineed in
the system of Hybrid Feedback!
as developed und used in the
Aerosonud Ultra-Linear [T power ampli-
fier. This system  prevents interaction
hetween feedback  cirenit and  load:
consequently its use results in a feed-
back system inherently more stable than
the conventional systems now used.
The eirenit hax been developed from
a consideration of the unigue properties
of the hybrid coil, a device long used
in telephone communication to permit
amplifieation in both direetions on o
telephone line without interaetion. This
property of ecireuit isolation is put to
use in a similar manner hetween feed-
hack and outpnt civenits of an ampli-
fier,
In its wsual form, the hyhrid coll is
a three-winding teanstormer composed
of a primary winding and two series-
connected  secondary  eoils  of  equal
tnrns, and is shown  diagrammatically
at (A) in Fig. 1. 1T power is fed to
the primary, it is divided equally he-
tween each load resistor, the two load
resistors being of eqnal value, Another
resistor is used to supply balanee, and
is shown connected between the jnnetion
of the two secondary windings, When
all cireuit resistors are chosen in a cer-
tain relationship, the cirenit has several
unigue properties, A voltage placed in
series with one load will not be reflected
into the other load. A voltage placed
in series with the balaneing resistor witl
not appear in the primary winding of
the transformer. The hybrid arrange-
went ean then evidently be used to di-
vide output voltage between load and
feedback eirenit withont interaction. It
would not be economical to divide power
equatly between load and feedback eir-
enit, hence the section of the secondary
which energizes the feedback civenit is
composed of just enongh turns to sup-
ply the requisite amount of  teedback
volfage,
The solntion of a hybrid cirenit where
the secondary winding is comprised of

*dero Produets Co. Philadddphia, Pa.
' Patent pending.
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(A)
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i

1
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N
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Fig. 1. Schematic of voltage and current
relationships of the hybrid feedback
arrangement,

two series-conneeted coils of equal turns
i~ well known, and to be found in most
standard texts. Where the secondaries
are not of equal valne, the solution is
not easily available, and will he  de-
veloped here. Another property of the
hybrid cirenit will also be developed—
one whicll, to the best of the anthor's

WWW. aknerieanntadiahistory.com

knowledge, has not heen previously dis-
closed,

As nsed in the Ultra-Linear 11 ampli-
fier, the output transtormer forms a
hybrid coil, and the output eivenit is
shown at (B) in Fig. 1. The eireuit of
the output transtormer alone is shown
at (C). The voltages and bmpedances
wppearing aeross the varions windings
are as follows:

i The open-cireuit plate-toqplate volt.
age of the output stage,

Ey A voltage introduced into the load
cirenit to determine its effeet on the
feedback voltage, 1t may  he an
ecquivalent voltage generated by o
change in load impedance (an’ as-
sumption  valid by the compensa-
tion thearem), or a hack enf gen-
erated by the load,

¢ The voltage across the primary wind-
ing of the transformer, composed
of n turns,

<, 'The voltage across the winding see-
tion  composed  of  n, turns ol
which conneets to the teedback cir-
cuit,

. The voltage across the winding see-
tion composed of n, turns aml which
connects to the load.

Z; The feedback land impedanee,

Z. The output load impedanee,

Z, The balameing resistor,

Z, The plate impedance of the ontynt
tubes,

We nmay write the equations tor the
voltage drops i each loop in terins of
the loop enrrents and impedances by
Nirchoff’s law. and these give relation-
ships (a), (b), and (¢) helow. Eqna-
tions (d) and (¢) are relationships that
exist in any transformer, the sum of
the ampere tnrns in each winding being
zevo, and the exaet proportionality be.
tween the open cirenit voltage and turms
in each winding,

(a) o=k, -7
(h) e, =20, -/, +Z i,
() rp=Zi, =2, 4 Z,)i + K,
(d) sy +mdyvmgi=0
o) Latiote
RNy oy
The relationships of (a) and (¢) may
he snbstituted into (h). (¢), and (d),
to give the following three equations in
which all currents are expressed in
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THE MARK
OF
CONTINUED LEADERSHIP

New, Dual FM-AM Stereo Tuner and Preamplifier

The Model 690 is clearly the most original,
the most versatile, and most brilliantly en-
gineered stereophonic component to make its
appearance to date.

Embodied in one chassis are two high quality
tuners: FM and AM, with a complete stereo
preamplifier. The FM and AM tuners operate
independently of each other. ldeal for FM-AM stereo, this unique
feature also permits two different broadcast programs to be played
simultaneously in different parts of your home. It also enables you
to record one program (AM for example) while listening to a
simultancous FM broadcast. The Model 690 also has an FM multi-
plex output jack for FM—FM stereo.

Two precision tuning meters are provided for accurate station selec-
tion, one for FM reception, and the other for AM.

by

Pido?*

Also featured in the AM section is a broad-
narrow band-width selector.

The preamplifier section of the 690 consists of
two identical preamp units. Volume, tone and
stereo balance controls are included. The out-
puts may be fed to any basic stereo amplifier
such as the Pilot SA-232 or SA-260.

The Model 690 provides inputs with equalization for stereo records,
stereo tape heads, tape recorders and dual microphones. There is also
an output for making stereo and monaural tape recordings. Housed
in a modern, low silhouette metal cabinet with brass control panel,
the 690 is priced at $269.50, complete.

Slightly higher in West.

Complete specifications at your high fidelity dealer or write to:
Pilot Radio Corp. 37-04 36th Street, Long Island City 1, N. Y.

Electronics manufacturer for more than 39 years.

AUDIO e SEPTEMBER, 1958
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The Acrosound Ultra-Linear Il amplifier discussed in this article.

terms of the applied voltages £, and
Ey. We may then solve these for the
current in the feedback eireuit, /,. and
the load current, j,.

n D 5 5 09 0 ny, ., .
VT YA T St i
a 1 “ I P 4
n n
n, o5 0 5 5 . N, ,, .
’—I—Iz",—ls',,zzﬂ,—(A_,+A,):..+—’A‘z
n

O=ni +u,i,+ni;

The easiest method of solving these
equations is to effect a solution by weans
of determinants. We obtain the follow-
ing solations for i, and i,.

(L K, + I'I,,) <Z;n =L Z4>
" "

n,
Di, = <_': Ig",+la',,> l w(Z, +72,) +
"

wy o f. NeH,
+ LI, (AJ" -2 AJ)
n

where

D= (L2, 4 Z,7,+ 2,7 n +

7 ) 2 5
nd nt, YAVA
— LAt —— 2L T e my)t
n " n

I we now specify the eondition that
L, is zero and K, is not equal to zero,
we find that 7, is zero when Z, is equal

2 . 5 7R
Di,= "y Eo iz, +2,)+ "_:Z‘ . in \'nl.lu- to wpn,Z,/nt 1f tl.l('l.l YARS put
n n at this value, a voltage imjected into
via vaa
o,
P
P .
- £33 )
E H H
L] - al
: i Z
*vie *van
ns re
:
. i
cagl - Y k'sm A
2 : hd )
L L
| , S TTTTT T
o cual e
s ‘N - ‘e
: X k
—on
ﬁ}}
Fig. 2. Complete schematic of the Ultra-Linear Il amplifier.
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the load eireuit will not produce a cur-
rent flow in the feedback eireuit,

An impedance variation in the output
cirenit or a back emf generated by the
load ifmpedance will therefore not be
transmitted into the feedback  eircuit.
We shall now show that Z, may have
any value from zero to infinity, and
will not affect the proportionality of
voltage induced by k&, in the feedback
cirenit, or change the phase of the in-
duced voltage. To prove this we will

. . 5 "2
take the relationship Ad,z% and
transpose  Z, amnd  Z,. This hecomes
Zat o . .
Z,=——— This is then inserted into
W,

the expression for i), Alse let E,=0.
" W,y Zy(ny+ny)
i, =L

“u

vy ys (1+ﬂ)+z,z,
n,

i
" nony,

The denominator may then he factored,

and we find that one factor caneels with

a similar expression in the numerator,

wiving the following solution for i,

!

D0 7k o
VA 4
w, n, n,

i<

Note that the only impedanee terms in
this expression are those of the resistor
in the feedback circuit and the value
of the balancing vesistor., If these are
set at a fixed value, the current that
flows in the feedback eireuit is constant,
theretfore the voltage developed across
the feedback load is constant and inde-
pendent of the value of the load im-
pedance Z,.

The hybrid system is normally op-
crated so that the nominal value of Z,
produces a load current equal in value
to i;. No current then flows in the bal-
aneing resistor 7, and it conswmes no
power. To find this relationship, £, is
put equal to zero and the expressions
for i, and i, are equated. This gives
the relationship  Z,/Z,=n,/n,. The
turns ratio between the feedback and
load sections of the secondary winding
is adjusted to this value,

Finally, we note that if no current
flows in the balancing resistor. the
complete secondary of n, plus n, turns
feeds a secondary impedance of Z, plus
Z, ohms, The turns ratio hetween see-
ondary and primary is then w,/(n, +
W) =2, /(Z, + Z,). 7, is made equal to
the eorrect plate-to-plate impedance of
the output tubes and the turns ratio
computed.

In the Ultra-Linear 11 amplifier, Z,
is made variable, This provides a varia-
ble damping control which changes the
ratio between voltage and current feed-
back. With the control adjusted to

(Continued on page 51)
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New G-E “Golden Classic”
stereo-magnetic cartridge

'é%O;.:)EN ClASiIC" Model
-7 (shown) with .7 .
mil diamond stylus 22328
GOLDEN CLASSIC” Model
GC.5 (for professional-type
tone arms) with .5 "
il diamend. stylos S26%
'(;ET?EREOH 7CI.AISS|C" Model

-7 with .7 mil syn- -
theticsapphire stylus 5 695
'Monufonurer‘;' suggested resole

prices,

makes stereo a racﬁcal reality—at a realistic price!

@ Fully compatible with both stereophonic and ® High compliance in all directions—
monaural records Lateral compliance -1 x 10™ cm/dyne
Vertical compliance 2.5 x 10™ cm/dyne

® Frequency response 20 through 20.000 cycles ® Recommended tracking force with professional-

. : : type tone arm 2 to -} grams
® “Floating armature” design for increased com- i arm aré

pliance and reduccd record wear. Effective mass @ Consistently high separation between channel
of stylus approximately 2 milligrams signals
T {Specifications for Model GC-5 with .5 mil diamond stylus)
TEST RECORDS: 0 to 1SKC WESTREX STEREO 1A
15KC to 20KC RCA MONAURAL 12-5-49 H . . - . . .
- Stereo is here! General Electric makes it official
+18 . ~ .
o —with the new “Golden Classic” stereo-mag-
el | grwe—es | netic cartridge, a fitting climax to the famous
e — | . Vo .

L0 - ~—T line of G-E cartridges. For matchless reproduc-
-8 — . 5 5 R o .
I P tion, hear it with G.E.’s new “Stereo Classic”
s \\ B 7 ananion | f! tone arm. Ask vour dealer for a demonstration

. | . R
— soon. Write for complete specifications. General
I Ly == .
| _ Electric Company, Specialty Electronic Com-
100 xc T0KC 20KC a5 5
os ponents Dept., Section 598, W'. Genesee St.,
S I . v .
e e eparntion betursen sworee. chonnets. Auburn, N. Y.
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Hearing, the Determining Factor

for High-Fidelity Transmission”

HARVEY FLETCHER

In three parts—Part 3

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

This is perhaps the first authoritative study of the requirements for ideal systems for the
transmission of speech and music. Much of our present-day knowledge and practice
stems from this article, which presents conclusions derived from measurements of
hearing on more than 500,000 people during the World’s Fairs in 1939 and 1940.

If loudness were the eriterion of
Judged quality of reproduced speech, the
effect of limiting the hand has heen meas-
ured. The loss in loudness due to fre-
quency-band  limitation  depends upon
the level at which the speech is repro-
duced. In Table V1 the values are given
for two loudness levels. The upper half
of the table gives values for an initial
loudness of 215,000 londness units cor-
responding to a loudness level of 110
decibels and the lower half of the table
gives values for an initial loudness of
4000 londness units corresponding to a
loudness level of 59 decibels, When it
is realized that under the most favor-
nble circumstances the ear enn  doetect
loudness differences only when they are
greater than 3 or 4 per cent then it is
seen that the elimination of frequencies
above 5000 or below 100 would not he
detected as any loudness difference, Tt
would he useful if we had a relation such
as that exhibited in Tables 1V and V ob-
tained from judgment tests of the artis-
tic qualities of the speaking voice, From
all these data then it is seen that the fre-
queney range can he considerably more
restricted for transmitting speceh than
for transmitting music. hefore serions
hupairment results,

TABLE VvV
MUSIE—JUDGED QUaLrTy
Judged High-Pass Low-Pass
Quality Filter Cutoff Filter Cutoff
100 40 15,000
97 70 12,000
93 80 9,000
90 90 7,800
85 100 6,500
80 120 5,600
70 140 4,800
60 180 4,000
50 220 3,600
40 270 3,000
30 325 2,500
20 500 1,700
10 850 850
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TABLE V
SPEECH—ARTICULATION

Articulation n"'"::‘c:":’" n“-'oe\;lc':‘a':s“
per cent
98 40 15,000
98 100 12,000
98 250 7,000
96 570 5,000
94 720 3,900
90 960 3,100
80 1,500 2'300
70 1,920 1,970
60 2,300 1,700
50 2,600 1,500

It was seen that the range from the
peak value of the loudest phonetie sound
to the faintest was 56 decibels hut for
usual conversation this is reduced to
about 40 decibels. One would not ex-
peet any degradation in transmitted
speech until the intensity level range is
decreased helow 40 decibels. Measure-
ments on the artieulation of conversa-
tional speech for smaller ranges have
bheen made.!* These were given in terms
of the level of the speech above threshold
and masking of the noise. The noise used
produced a uniform masking hetween
250 and 10,000 eps, dropping off at
cither side of these limits. First let uns
consider conversational speech of men
and assume the listener wishes to hear
it at levels he would obhtain if he were
215 feet from the speaker instead of 20
feet. The values in Table I would then
be raised 18 decibels. From these values
then we must deduce the level of the
speech abhove the standard threshold if
we are to apply the data referred to
above,

Experiments in our laboratories have
shown that the threshold level, for oh-
servers with acute hearing of eonversa-
tional speech which is undistorted, is at
a long root-mean-square level of 5 deci-

1 Loe eit,, p. 298,
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hels. Now the long root-mean-square
level for specch was tound by Dunn and
White to he 10 decibels below the maxi-
mum root-mean-square level in Yj-second
intervals. Consequently at 2% teet from
the speaker the wen's conversational
speech will he 63 decibels above thresh-
old. The articulation values given in
Table VII are taken from Fig. 148 of
“Speech and Hearing."® The noise levels
eorresponding to the various vahies of
masking were obtained directly trom the
curve in Fig. 3 of the paper, “Relation
hetween Loudness and Masking.”™ In
computing the range the highest level
was considered to he the maximum root-
mean-square value in Y second, namely,
7R decibels. 1f we used long root-mean-
square values of both speech and noise
these ranges would all be reduced 10
decibels, These range values will of
course depend upon the spectrum of the
noise hut the values given here are
enough to show that when the range of
a system for single-frequency tones is 40
deeibels from 100 to 7000 eps very little

® Harvey Fleteher, “Speeeh and Hearing,”
D. Van Nostrand Company, New York,
NooYLo2e, . 75,

TABLE Vi
SPEECH—LOUDNESS

Loudness Filter Cutott Fivter Conatt
per cent
215,000=100 40 15,000
98 100 5,000
90 200 3,500
80 300 2,100
70 450 1.500
60 600 1,100
5 800 800
4,000 = 100 40 15,000
98 200 4,000
90 500 2,500
80 770 2,000
70 950 1,700
60 1,125 1,450
50 1,250 1,250
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THE “400"
STEREOPHONIC
MASTER
AUDIO
CONTROL

Your dealer will be happy to demonstrate w Eight pairs of stereo inputs, 4 pairs for low-
level, 4 pairs for high-level.
THE *‘400" for you. Compare THE FISHER
m Seven pairs of permanent connections,
side-by-side with any other stereophonic audio 4 low-level, 3 high-level.
control system, regardless of price. In features, in m High-gain microphone preamplifier.

construction, and in ease-of-operation, a Push-button function and channel selection.

THE FISHER will prove itself to be the best! @ Built-in crossover network, with complete use

of the tone controls at all times.
m 3-position, lever-type Rumble Filter.
Y p "L:I'l“% m 3-position, lever-type Loudness Contour Controt.
I‘ "ﬂ'f m Special input for ceramic stereo cartridge.
R ‘ u Channel indicator lamps.
ﬁ;ﬁd\ m Power-on indicator lamp.
I\_ m Four auxiliary AC receptacles.

T Y u Three cabinet finishes, for any room decor.

WRITE TODAY FOR COMPLETE SPECIFICATIONS

% FISHER RADIO CORPORATION -« 21-29 44th DRIVE « LONG ISLAND CITY |, N. Y.
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TABLE VIl

CONVERSATION SPEECH—SPEAKER 215 FEET
FROM LISTENER

Level of speech above threshold =63 b
Long root-mean-square intensity

level =68 db
Peak level in %-second intervals

exceeded 5 per cent of the time =85b
Root-mean-square level in %4-second

intervals exceedel only 1 per cent

of the time =78db
Articulation Masking Noise Level Range
per cent

97 0 10 68

95 10 36 42

88 20 46 32

77 30 57 21

55 40 67 1

28 50 77 -1

or no distortion is produced when speech
is transmitted. However, if we wish the
noise from the system to be inaudible,
the levels mmst be below the curve of
Fig. 3. This means a range ot 48 deci-
bels, that is, from 78 to 30 decibels in the
frequency region where the maximum
speech levels ocenr.

Multiple Channel Transmission

The third way in which the quality of
the transmission ean be improved if
there are no economie deterrents is hy
using more than one channel for the
transmission. We have found that the
quality of reproduced musie s very
mueh improved by using two or three
channels. As stated ahove, such trans-
mission makes it possible to produce ap-
parent motion of the sound and pro-
vides much greater possibilities in dra-
nmatie productions.

Some preliminary tests to determine
in a quantitative way the increased
quality due to using just two channels
instead of one have been made in our
Iahorateries. 1n one of these a dramatic
skit used very simple progrum mate-
rial and was designed to tie together
smoothly a number of sounds rich in
high frequencies. It opened with a man's
voice dictating a letter to a woman on
right. Then the man walked from right
to left and back and engaged in a short
conversation. The typewriter started and

the man walked to the eenter and made
a phone call. After another conversation
hetween the man at center and the wo-
man at right, the man walked to the left
Jjingling keys and opened a steel cabinet
at left, and so on.

For the single-channel condition the
plot was the same but the props were
shifted in position and the action was
adjusted to the vestricted space. Ior
each judgment the observers listened
first to the single-channel full-frequency-
range version, and then with the smallest
possible interval to the filtered two-
channel version.

In the two-channel system filters were
introduced and a number of observers
indicated which system they preferred.
In Table VIIT are shown the results.
When the cutoff for the low-pass filter
was somewhere between 5500 and 7000
then one half the group preferred the
two-channel system with tilters and the
other half preferred the single-channet

TABLE Vil
ONE-CHANNEL VERSUS TWO-CHANNEL
TRANSMISSION

Speech and Noise
Per Cent Preference

Low-Pass
Cutott One Channel Two Channels
Full Range Limited Range
15,000 3 97
11,000 10 90
8.000 27 73
7.000 39 61
5,500 71 29
3,800 85 15
High-Pass
Cutotf
125 3 97
250 19 81
500 47 53

which transmitted all frequencies from
40 to 15,000 eps. Also it is seen that
secording to these tests the two-channel
system filtering  all trequencies helow
H00 was considered ns good as the wide-
band single channel, Similar tests were
made in a very preliminary way on a
45-piece orchestra during a hoadeast and
the single channel was tound to be
equivalent to a two-channel with a low-
pass cutoff of about 5000 eveles, These

120 | | -
IJ\ ” HH I -
g | !
2 } I | | | }—4
3 |
V] ] 11 = 8 |
8 ® T [ Fig. 3. Heoring
z -\ S e M 4+ 4+ limits for pure
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> residentiol  room
% 40 Tl naise.
= |
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TABLE IX
B Low-Pass Preterence
— Binaural Diotic
per cent per cent
8,500 68 32
5,500 58 22
4510 70 30
3,750 50 50
2,850 42 58

tests are very preliminary and arve only
indieative of what more accurate tests
wight show. No direct judgment tests of
1 quantitative nature have heen made
between a two- and a three-channel sys-
tem but comparison bhetween them indi-
cates that three channels are definitely
hetter. This is particularly true when the
sound is reproduced from a stage into a
large hall,

Although head receivers are seldom
used as receivers to listen to musie, it
nmy be interesting to describe some tests
made in our laboratories to test the
Judged quality of musie transmitted by a
binaural system versus that transmitted
by a diotic system. In these tests the
listener had o pair of high-quality head-
phones clamped on bis ears, e could
listen under condition .1 (binaural)
where two high-quality cirenits and mi-
crophones were used to transmit musie
to him; condition B (diotic) where one
channel and one microphone were used
to transmit to his pair of headphones,
In the diotic system the full-range of
frequencies from 40 to 15,000 c¢ps was
transmitted. In the binaural system low-
pass filters were introduced to eliminate
a part of the upper range. Twenty-five
engineers took part in the preference
tests. The Philadelphia Ovchestra, play-
ing various selections, was nsed as the
musie for the test. The results are shown
in Table 1X. The percentage of persons
preferring the binaural system with lim-
ited range is shown under the title
BiNavgaL. These results show that a
binaural system which transmits a fre-
quency band greater than 3750 eps was
preferred to a diotic band transmitting
the entire range. In other words, if a
band 8000 ¢ps wide or greater is avail-
uble for a transmission channel, this
indicates that better results may be
achieved by using two channels bin-
aurally than one diotically. It is rather
remarkable that one half of the ohserv-
ers preferred a binaural system having
all frequencies above 3750 ¢ps climi-
nated rather than a single-channel diotie
system transmitting all frequencies be-
tween 40 and 15,000 cps,

Before definite conclusions c¢an  he
drawn as to the lmprovement of one
versus two versus three channels for
various purposes, much more data must
he collected. It may not he economieally
feasible to use more than one channel in

(Continwed on page 53)
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NOW...FOR THE FIRST TIME...O’iﬂu) meuz
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TAILORS SOUND TO FIT YOUR ROOM

MONOPHONIC

ORP

The finest amplifiers are “linear’
roam! That's because room acoustics play the most important
part in amplifier perfarmance.

in the lab, but nat in the living

Naw, far the first time, you can actuaily tailor the perfarmance
of a superb amplifier to svit the ocaustics of your raam! AAS*
~the Acoustical Analyzer System—Precise Development’s exclu-
sive new feature accomplishes this omazing feat. And AAS* is
found only in the great, new ORPHEON amplifier. Using an
Acoustical Analyzer Probe, you can actually adjust the low and
high frequencies separately to match the mid-range tones, and
provide perfect linearity to motch the acoustics of your own
living room! And once the adjustment is set, the ORPHEON
remains in balance unless there are major changes of furniture
or dropes in the room.

To match the musical tastes of everyone, Precise Developments

o 40 watts monophonic output (peak 80 watts)
o BO watts stereo output (peak 160 watts)

L)
s tor radio, TV, tape, microphone an
¢ lr:;:rtletlcrnr crys(al phnnn on each system segment

o Tape and monitor outputs on each system segment

1s0
ophonic Acoustical Probe for AAS*, can a
. c:h:srea;e:s %Iucl:hg address microphone or for tape "recording

@ 24 positions of equalization for each system segment
pC on input filaments )

: At least 18 db of hass and trehie boost attenuation plus
additional 20 db with AAS®

Model AM4DA—-Monophonic, 40 watts (80 watt peak) with AAS*

—factory-wired complete. » .$189.50

Model STAMB0A—40 watt stereo system (160 watt peak, mono-

phonic), with AAS*—factory-wired complete............. . $169.50 2PATENT APPLIED FOR
THE T

... Just ook At “Jhese

©

STEREOPHONIC

inc. provides twa versions of the great new ORPHEON — ane
Manaphonic, and the ather Stereaphonic. The MONOPHONIC
ORPHEON affers 40 watts of undistarted listening pleasure plus
every impartant feature you'd expect to find in a luxury-class
amplifier. The STEREOPHONIC ORPHEON pravides the greatest
flexibility ever offered an audiophile. It camprises two systems
in a single chassis — each one identical with the monophonic
version described above. They may be used together to repro-
duce brilliant, clean, linear stereophonic sound, or may be used
separately 1o serve two separote areas monophonically with
different music .. . or they may be used together as an elabo-
rote mixer for recarding.

Before you buy stereo, be sure to hear this great new amplifier
concept. H's a revelation of the vltimate in high fidelity engi-
neering!

Amaging Features! ..

h
lume and Loudness controls on eacl
L ‘sl;stem segment; 5 mv full output
o Rumble filter @ Muting filter
eter reads power output in watts or
° ?au;gu;u:;m(erm volts on each system sggment.
1t is also a Sound- .Jevel Meter with AA
o Separate tape output level potentiometer on
each system segment cement
o Cathode-follower tape output on each system seg

ernal grid bias hum cont rol
* :TBO db for radio, —60 db for phono)

Model STAM40A—20-watt stereo system (80 watt peak, mono-
phonic), with AAS*—factory-wired complete............. $289.50

Model ST40—20-watt stereo system (80 watt peak, monaural),
without AAS* and Acoustical Probe, factory-wired, complete
$249.50

EON

Cowtineidol

A superb AM and FM tuner providing
matched perfarmance and great
beauty. Coupled with variable auto-
matic frequency contral and metered
output, it brings in the weakest sta.
tions and provides razor-sharp selec-
tivity. Rich gold-and-silver trim. Hear
the Continental discaver how in-
expensively you can own ane of the
finest tuners made today.

« FM—88 to 108 MC » AM—500 to 1600
Model TUMK, Ki1. $49.95

AUDIO e SEPTEMBER,

A superb 40-watt amplifier
which supports a symphony
orchestra with live, crisp
brilliant distortion-free repro-
ductian,

KC o Output tuning meter « Cathode-
follower output « Convenience outlet
« Phono, FM, AM, TV switch and inputs
+ Foster- Seeley discriminator « Fly-
wheel tuning « 2 limiters « Ferri-loop

« 24 positions of equalization
input tube filaments « Volume

ble filter « Muting switch «

"N oyort

ness control = 5 mv full output « Rum-

ience outlet « Output meter reads power

follower tape output «
bias, grid balance and hum balancing

internal grid
« DC on
or loud- controls (—80 db for radio, —60 db
for phono} « Output selector for differ-
ent impediance speakers « A-AB-B
speaker selector « Special patent-

Conven-

« 3.gang variable condenser ¢ Log- output in watts, tape output in volts pending output transformer e Silver-
ging scale « 13" x 4%2” x 93", Cage « Separate and mdepenuent tape out- plated, etched front panel » 10 tubes
at additional cost. put leve! potentiometer « Cathode- « fused supply o 13" x 4%," x

Model TUMW, Faclory-wired......$59.95 Model AMK, Kit. $69.95 Model AMW, Factory-wired. ..,,..589.95

DEVELOPMENT CORPORATION

1958

WWW. atnersaadadioRhistery.com

« OCEANSIDE, N. Y.
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The Stereo Phasing Problem

C. G. McPROUD

The techniques of stereo recording have not yet shaken down sufficiently that
we are completely sure of the phasing of the two groove walls. This may help ex-
plain some of the inconsistencies which many readers have mentioned in letters.

N Aunio ETC for this month, Mr,

Canby brings np a question which

has engaged the attention of many
others during the past few months—
“When I am set up to play records with
a stereo pickup, 1 find that if the syx-
tem is properly phased for monophonie
records, it is out of phase when | play
a stereo record; why is this?"*

The writer first encountered this con-
dition last February at the Los Angeles
High Fidelity Show. In the Pickering
exhibit room, a system was set up with
the speakers phased correetly tor mono-
phonic records. with the sound ap-
parently coming from a virtual speaker
direetly in the center. Shortly after-
ward, during the playing of the Capitol
Stereo Demoustration Reeord, Kd Uecke,
Capitol's chief engineer, came in and
the first thing he said was, “That’s owt
of phase.”

Sinece Mr. (‘anby had discussed this
problem with ns recently, we set out
to find out why this should he—for we
had already noticed it ourselves on sev-
eral oceasions. To begin with, let ux
consider the stereo pickup. For the pur-
poses of this discussion, we are using a
magnetic cartridge, although the same
conditions obtain with ceramic or ervstal
types.

Figure 1 shows the hookup of a
typical magnetie cartridge with four
terminals. For a movement of the stylus
as shown by arrow A, the moving ele-
ments are earried as shown by the ar-
rows B and C. The convention used
here is that a movement of the element
in the direction of the arrow gencrates
a signal of positive polarity at the end
of the coil by the head of the arrow.
Thus for a lateral movement of the sty-
lus, positive signals are generated at

Fig. 2. Reversing polarity of one cod
provides reproduction of vertical records.
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Fig. 1. Connections of stereo pickup coils
for reproduction of lateral records.

terniinals 1 and 3. and negative signals
at terminals 2 and 4, For lateral ree-
ords only, therefore, terminals 1 and 3
can be connected together, and terminals
2 and 4 can be cmneeted together, It
the two paralleled in  thix
manner, any vertieal components in the
record will be cancelled out, which will
redunee any rumble that may he present.

Figure 2 <hows the same picknp
actuated by a vertienl movement of the
stylus, arrow D, prodneing positive sig-
nals on terminals 1 and 4 as generated
by the movements of the clements indi-
cated by arrows E oand F. With this
hookup, lateral movement ot the stylus
generates two signals which are ean-
celled out, aml only the vertical signal
will appear at the ontpnt,

Figure 3 shows a  three-terminal
pickup, such as Stereotwin and ESL,
which have the coils connected so that
the two *hot™ leads are in phase on
lateral signals. This is, of course, the
snme condition that would exist if ter-
minals 2 and 4 of the four-terminal
pickup were connected together as a
common terminal, as is generally the
case. When lateral records are played
with & pickup so connected, the ontpnt
should he abont. equal to that from either
coil alone; if the coils are improperly
phased, there will be very little output
when the two are paralleled,

In the original presentation of the
Westrex cutter, the arrangement was
like the coils in Fig. 1 without the enils
being connected in parallel as they are
shown in the figure. Using the same
eonvention for polarity, it will he noted
that to cut a lateral record the two
signals had to be out of phase with
respeet to the tops and bottoms of the
two coils. Tt seems to he the coneensns

coils are

WWW. aknerieanntadiahistory.com

ol recording enginecrs that the stereo
groove shonld be cut so that the pre.
dominant modulation of the groove is in
the Interal direction, which means that
the signals were fed to the coils ont of
phase. This has since heen corrected hy
an REAA standard which defines the
polarity such that when two identical
signals ave fed to the cutter in phase,
the groove will have lateral modulation
only. It is quite possible, however, that
before this standardization many rec-
ords were eut with the polarities re-
versed, which results in the difference
in phasing between  monophonic  and
stereo records,

How to Tell Phase

It is difficult to explain how to deteet
the  proper phase. With  monophonie
records, a systenr should he set up so
that the <ound appears to come from a
point halt way hetween the two speak-
er<. This is easily deteetable hy anyone,
But on stereo, the two speakers are
reproducing  different  signals,  even
though some components of the signals
are the same. Mr. Canby deseribes the
ont-of-phase sound as like hearing it
through vertical venetinn blinds, giving
a sound like a ripple as you walk hack
and forth in tront of the speakers, John
Bubbers of B&C Recording Company
says the room seems to have standing
waves in it, which is an engineer's way
of saying just what Mr. Canby says.
Our suggestion is that you walk back
and forth in front of the two speakers
—it the sound is smooth, with ouly a
gradual  changing  effect  from
speaker to the other, the system is in
phase: if the sound seems to jump haek

(Continued on page 79)

one
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Fig. 3. Three-terminal pickup should be
polarized so thot shorting “hot” leods
will reproduce laterol discs.
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DEBUT

of the Bozak Urban enclosures for

the B302A and B305 speaker systems.
See and hear them at the Audio Fairs
and franchised Bozak dealers—or write

The R. T. Bozak Sales Co. Darien, Conn.

WWW. adknefieaniadiahistary com R e _ &



www.americanradiohistory.com

Audio Engineering Society
TENTH ANNUAL CONVENTION

ETURNING to the theme of the first
audio show ever held in the U. 8,
—Professional Audio Equipment—the
Audio Engincering Society is this year
holding its own show, concurrently with
the New York Iigh Fidelity Show, with
all of the exhibits devoted to non-consumer
equipment. The growth of the high-fidelity
industry has so greatly overshadowed in
magnitude the market for professional
audio equipment that the shows—which
were originally designed for the engincer
—now have little attraction for the manu-
facturers of test and measurement gear.
This year they have their own show, and
engincers will welcome the change.
The convention of the Society brings a
wider range of papers than ever before,
and the complete program foHows:

Monday, September 29.
9:30 a.m. THE TRANSISTOR IN AUDIO
CIRCUIT APPLICATIONS

F. M. Dukat, Raytheon
Company, Chairman.
Direct Coupled Transistor—Tube Audio

Amplifier for Radio and TV.

William F. Palmer and G. Schiess, Syl-
vania Electric Products, Ine.
Applying the Transistor in a St

Tape System.

Dwight V. Jones, General Electric Co.
A 25-Watt High-Quality Transistorized

Audio Prequency Power Amplifier

R. Minton, RCA.

Design of a Stereo Control Center

Paul A. Grace, Raytheon Mfg. Co.

1:30 p.m. STEREO PERCEPTION
H. E. Roys, RCA Victor, Chairman,

Physiological and Psychological Aspects
of Stereo
Dr, Fred P. Beguin, G.E. Co.

Psychological Pactors Governing the Bi-
naural Effect
John A. Cooley, Georgetown University.

Stereo as an Integral System
Norman H. Crowhurst, Audio Design
Services.

nottiormmins' the Arena of Stereo Percep-

on

Manufacturing

honic

A. B, Cohen, Advanced Acoustics Co.
7:30 p.m. MUSIC AND ELECTRONICS

Prof. Viadimir Ussachevsky, Dept. of
Music, Ceolumbia University, Chairman.
Several Problems in Musical Acoustics

Prof. Melville Clark, Jr.,, Massachusetts

Institute of Technology.

Specialized Equipment used at Columbia
University Studio for the Production of
‘Tape Music
Peter Mauzey, Dept. of Electrical Engi-
neering, Columbia University.

Sound Synthesis By The Use of Magne-
tized Arrays

A. H. Frisch.
Musical Timbre Mutation by Means of
the “Klangumwandler,” a FPrequency-

Transposition Device

Professor Vladimir Ussachevsky, Dept.

of Music, Columbia University.
Generation of Music by a Digital Com-

puter

H. V. Mathews and N. Guttman, Acous-

tice Research Dept., Bell Telephone

Laboratories, Inec.
Possibilities Por Combining Electronic

Music, Tape Music, and Musique Con-

crete with Traditional Music

Prof. Otto Luening, Dept. of Music, Co-

Iumbia University.

Tuesday, September 30.
9:30 a.m. DISC RECORDING AND REPRO-
DUCTION.

H. E. Roys, RCA Victor, Chairman.

Prom Stereo Tape to Stereo Disc
Albert B. Grundy, Jr., International
Electro-Acoustic Corp.
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September 29—October 3, 1958
HOTEL NEW YORKER

34th Street at Eighth Avenue, New York City

Program of Convention Papers

A New Master Disc Recording Lathe for
Stereo-disc Use
Stephen F. Tenmmer, Gothamm Audio De-
velopment Corp,
Recoent Developments in Stereophonic
Disc Recor
C. C. Davis and Dr. John Frayne, Wes-
trex Corporation.
Checking the Axes of Operation of Stereo
Cutter Channels
H. G. Redlich, Teldec, Berlin, Germany.
The Ortofon Stereo Recorder
H. A. Arentzen, Ortofon
Copenhagen, Denmark.

1:30 p.m. DISC RECORDING AND REPRO-
DUCTION.

Benjamin B.
Chairman.
Some Thoughts on Geometric Conditions

in the Cutting and Playing of Stereo

Discs and Their Influence on the Pinal

Sound Picture

C. R. Bastiaans, N. V. Philips, The

Netherlands.

A Stereophonic Variable Reluctance Phon-
ograph Cartridge

13, Pritchard, G.E. Co.

The Development of a High-Quality Ster-
eophonic Pickup Cartridge

Walter O. Stanton, Pickering & Co.

A Single-Element Stereo Cartridge

John K. Wood, Klectro-Voice, Inc.

A Constant-Displacement Stereo Cartridge

William 8. Bachman, Columbia Records,
A Moving Coil Stereo Cartridge

Rein Narma, Fairchild

Equtpment Corp,

Wednesday, October 1.
9:30 a.m. MAGNETIC RECORDING—TAPE,

THE MEDIUM.

Walter H. Erikson,
of America, Chairman,
An Investigation of Magnetic Drop-outs

Robert H. Carson, U. 8. Naval Research

Laboratory.

50 Mylar T - A Film Especially Designed
for Use as a Magnetic Tape Base
Lester R. Barton, 5. 1. DuPont de
Nemours Co., Inc.

Hu{:etlc Tape Recording with Longitu-
dinal or Transverse Oxide Orientation
Rlichard F. Dubbs, MMM.

The Noise in Magnetic Recording which is
a Function of Tape Characteristic
Philip Smaller, Ampex Corporation.

Signal to Noise Problems and New Equal-
ization for Magnetic Recording in Music
John G. McKnight, Ampex Corporation.

A New Device for the Reduction of
Print-Through
Frank Radocy, Audio Devices, Inc.

1:30 p.m. MAGNETIC RECORDING TECH-
NIQUES AND EQUIPMENT.

Walter H. Erikson, Radio Corporation
of Ameriet, Chairman.
Evolution of a Successful Spring-Driven
Broadcast-Quality Tape Recorder
Albert €, Travls, Jr., Broadcast Equip-
ment Specialties Corp,
Magnetic Recording of Audio Frequen-
Reachell,

cies
Chester k. Film
Board of Canada.

Optimnum Recording Conditions for Low
Tape Speeds
Harold A. Johnson, Jerre L. Papier, and
Verner Ruvalds, Shure Iirothers, Inc.

EBlectromagnetic Efficiency of Magnetic
Recorder Heads
Marvin Camras, Armour Res. Fdtn.

A Special Technique Applicable to Slow-
Speed Tape Recor:
R. J. Youngquist, MMM.

Thursday, October 2.

9:00 a.m. ANNUAL BUSINESS MEETING
9:30 a.m. MAGNETIC RECORDING—NEW
DEVICES.

Walter If. Erikson,
of America, Chairman,

Industries,

Biuer, CBS Laboratories,

Recording

Rudio Corporation

National

Radio Corporation

WWW. ameidcaatadiohisterv.com

High Quality Reproduction of Magnetic
Tape in a Cartridge
D. R. Andrews, RCA lLaboratories.

A Magnetic Head for Stereo or Half Track
on la-inch Tape
H. R. Warren, RCA.

Professional High-Speed Duplication of
the New Pour-Track Stereo Tapes
R. J. Tinkham, Ampex Corporation.

A duagnouc Disc Recorder for Broadcast

se

George Singer, RCA.

A Magnetic Head for Grooved Magnetic
Recording Discs
H. R. Warren, RCA.

Properties and Performance of Magnetic
Rubber Recording Belts
William Fabing and R. IR. Hartel, Cle-
vite CCorporation

1:30 p.m. MEASUREMENTS AND STAND-

ARDS IN AUDIO.

Sheldon 1. Wilpon,
Shipyard, Chairman,

The Automatic Plotting of Cartridge Re-
sponse
. . Germano, Clevite Corporation.

Standards — Stepchild in the Laboratory
Charles E. White, The Avco Manufae-
turing Company.

The — A New Instrument for
Sound Measurement
Louis W. Erath, The
Electronics Company.,

Determination of Absolute Recording Sen-
sitivity of Magnetic Tape
E. D. Daniel and I. Levine, N.B.S.

7:00 p.m. TENTH ANNUAL BANQUET.

Friday, October 3.
9:30 a.m. STUDIO EQUIPMENT AND
AUDIO APPLICATIONS.

Philip Erhorn, Audiofax, Ine, Chairman.

A Three-Channel Stereophonic Sound Re-
inforcement Mixing Console
Philip Erhorn, Audiofax, Inc.

Ax; Aundio Console Designed for the Pu-

ure

A. C. Angus, General Electric Company.
uultil-channel Stereophonic Mixer Con-

sole

William 11, Miltenburg, RCA Vietor.

A Packaged Equipment for the Prodnc-
tion of True Reverberation
Wilhelm Frangz, Elektromesstechnik,
Lahr, Schwarzwald and V. J. Skee, Elec-
tronic Applications, Inc.

‘The Development and Application of Syn-
thetic Reverberation Systems. (Demon-
stration).

Lewis 8. Goodfriend. John H.
mont, Vanguard Recording Society

7:30 p.m. LOUDSPEAKERS—DESIGN AND
APPLICATION.

Abraham B. (‘ohen, Advaneced Acoustics
Company, Chairman.

Two New Horns and Drivers (Covering
High Prequencies)
Messrs. Levy, Matsuoka, and Brociner,
University Loudspeakers, Inc.

sis of a L-P Loudspeaker System

Peter W. Tappan, The Warwick Mfg. Co.

New High-Efficiency P. A. Speakers
Messrs,  Levy, Sioles, (arlisle, and
Sharp, University lLoudspeakers, Inc.

A New Approach to Vented Cabinet De-

New York Naval

Southwestern

Beau-

B
Messrs. Sioles and Brociner, University
Loudspeakers, Inc,

A New  Wide-Angle Direct-Radiator
Tweeter
Adelore F. Petrie, G.E. Co.

A Novel Compact Stereo Speaker System
Emanuel Berlant, Stephens-Trusonic,
Inc.

A Definitive Londspeaker System for
Monitoring in Control and Andition

oms
Wilhelmm Franz, Elektromesstechnik,
Lahr, Schwarzwald and V. J. Skee, Elec-
tronic Applications, Inc.
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Every part of every COZZCU’ O changer
is precision-engineered to meet the rigid demands of Stereo

The new stereo records require a higher standard
of performance from vour record changer than do
standard LPs because stereo eartridges are extra-
sensitive to noise, That’s why. in planning vour stereo
system, vou hegin with the Collaro, Every part of
every  Collaro changer is precision-cngineered  to
meet the rigid quality demands of stereo,

The is dvnamically bal-

anced, so rigidly mounted that wow and flutter speci-

motor (see A above)
fications are superior to any changer.

The spindle assembly (B) reflects this precision
quality in every part. The spindle itself is miero-
polished for complete smoothness,

The sensitive velocity trip mechanism part shown

AUDIO e SEPTEMBER, 1958

in () has been designed so that the changer can
trip at extraordinarily light tracking pressures.

The exclusive Collaro transeription-type tone arm
(DY with the new plug-in head (Kb is designed to
eliminate all resonances in the audio spectrum. The
new four-pin head- -the only high fidelity changer
with this feature
redluction cireuitry,

provides the ultimate in noise-

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

For new Collaro catalog write to Dept, A-9, Rock-
bar Corporation. Mamaroneck. New York.,

WWW. atnersaasadioRhistery.com

Rockbar
is the American
sales representative

for Collaro, Ltd.
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Equipment Review

Madison-Fielding Series 330 Stereotuner and Series
320 Stereo Amplifier—Harman-Kardon F-10 FM Tuner

MADISON FIELDING
SERIES 330 STEREOTUNER

With the growing number of FM-AM
stereocasts,  demand  has  inereased  for
stereotuners—separate AM and FM tuners
on a single chassis. Today in approximately
two dozen eities there are affiliated FM and
AM stations  that  are stereocasting on
sehedules ranging from one-halt to 20 hours
i week, One of the newcomers to the still
slender ranks of stereotuners is the Madi-
sou Fielding Series 330 shown in Fig. 1.
This unit has four output jacks, which
supply the following signals:

1. FM, for feeding the FM signal into
the left channel of a sterco amplifier,

2, AM, for feeding the AM signal to the
right channel of a sterco amplifier,

3. AM/FM, for feeding either the AM
signul or the FM signal into a single-
channel amplifier,

4. Multiplex, which takes the FM audio
signal prior to the treble de-emphasis eir-
cuit for the purpose of supplying a multi-
plex adapter, whielr will be on the market
when multiplex broadeasting hecomes  a
reality,

The Series 330 is neat and simple in ap-
pearance, with only three operating knobs,
one for AM funing. one for 1M tuning,
and the third a selector switeh with tour
operating  positions, as follows:

b Orr.

2. AM: The AM signal is conneeted both
to the AM/FM output jack and to the left
channel output jack, marked M. More-
over, although the instructions make no
mention of this, the FM signal is connected
to the right channel output jack. marked
AM. In others words, in the AM position
of the selector switeh the channels are
reversed,

3. STEREO: Here the FM signal is con-
neeted to the FM ontput jack and the AM
sigual to the AM output juck.

4. PM: The FM signal is fed to the left
output jack, marked FM amd to the AM/

M output juck. There is no signal preseut
then at the AM ontput jack.

It would scem that the above variations
as to the signals that may be obtained at
the various output jacks would take eare
of most needs of most stercofans, More-
over, there are level controls for the two
output jacks at the rear of the chassis,
permitting outpnt levels to be brought at
least approximately into halance. Exact
halanee cannot he achieved, except for two
specific FM amd AM stations hecause levels
differ among stations and, in the case of
AM, with signal strength,

FM sound is elean and, when A-B'd with
i comparison tuner of known eharuacter-
isties, seems to have the correet amount of
treble de-emphasis. An appreciable number
of manufacturers of FM tuners suceumb to
the temptation of using less than the re-
gquired amount of de-emphiasis, thereby im-
parting a false brilliance to the sound, a
brilliance which often does not wear very
well upon protracted listening.

The FM cirenit is on the whole simple
and conventional, with a few departures
from convention that make a favorable
difference. 1t cmploys a tuned grounded-
grid r.f. stage, a triode mixer and separate
triode oseillator, a triode a.f.e. circuit, two
i.f. stages, o limiter, and a ratio detector,
which is no longer looked upon with dis-
dain for use in first-rate tuners, Oue of the
things that sets the Series 330 apart is the
wnnsually wide  if. bandwidth, which is
355 ke at the 3-db-down points. This helps
keep distortion low and accouuts at least
in part for the clean character of the
sound. Aligument ean be performed with-
out removing the bottom plate, so that this
does not raise the problem ot alignment
changing when the hottom plate is put
hack. Sensitivity is high, and a 3-foot
strand  of  wire appeared to work quite
sutisfactorily at a distanee of 30 miles
trom a number of M stations, Alf.e.
action s quite moderate, just enough to
overcome drift but not so mueh as to
complicate seriously the problem of seleet.

Satreratne

Fig. 1. Madison-Fielding Series 330 Stereotuner.
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ing o weak station adjacent to o strong
one, Use of a tuning eve—half of a 6AF6
(the other half is used for the AM section)
—ftacilitates tuning. and the point where a
stution comes in best colueides with maxi-
nwam elosure of the eye,

All in all, the FM tuner appears to be u
very satisfactory unit,

While in the main the same can be said
of the AM tuner, the latter does raise one
serious question, that of adequate treble
regponse, Muny AM stations transmit a
wide range signal, extending in a number
of cases to 10,000 ¢ps, 12,000 eps, or even
higher, The limitation on frequency re-
spouse, therefore, often lies in the AM
tuner, The Series 330 appears to have what
is often called “typical AM sound” so far
as frequency respouse is concerned. This
reviewer tuned the AM seetion of the
Series 330 to a New York City AM station
known to transmit a wide-range signal, and
there was a very decided difference be-
tween the signal reeceived on the AM see-
tion of the tuner and the signal received on
the FM section, which was tuned to the FM
adjunet of the stution,

Otherwige, there appears little if any-
thing to criticize. Within the limitations of
frequency response, sound is clean, attri-
butable in part to the use of a separate
diode for a.v.e., thereby minimizing dis-
tortion. Also, the use of a separate diode
makes the awv.e. action more effective, so
that the volume level ix more constant
from one AM station to another,

Cathode-follower outputs are used for
hoth the FM and AM sections, permitting
long runs of cable to the sterco amplifier,
Flywheel tuning facilitates station  selee-
tion. The unit has a low silllouette and, as
previously remarked, is good looking; it
beeomes  even more handsome  when  in-
stalled in the natnral wood finish cabinet
available at extra cost. K-25

MADISON FIELDING
SERIES 320 STEREO AMPLIFIER

The sudden onrush of stereo due to the
enmergence of the stereo dise doubtless has
caused  amplifier nanufacturers to do a
good deal of deep thinking., In designing
an amplifier for stereo, there is mueh rvom
for the display of imagination, originality,
and ingenuity, for there are many ways in
which the amplifier can provide for con-
trolling the sterea channels, coordinating
them, and permitting their use for mona-
ural as well as stereo sources. The Madison
Fielding Series 320 amplifier reflects a
good deal of serious and imaginative think-
ing as to the prohlems that the audiofan—
or rather stereofan—is apt to cncounter,

The Series 320 includes a control ampli-
fier (tone, gain, loudness, seleetion) and a
power amplifier, rated at 20 watts, for each
channel,

The 320 is as much interested in provid-
ing monaural! service as sterco service—
after all, most of us will still want to keep
playing our treasured LP's and to keep
listening to single-channel FM until multi-
plex comes along, To this end, the selector
switeh has dnplicate sets of positions, one
set to the left of the center position, and
the other to the right. When turned to the
left  (where  there are  three  positions
marked tape, tuner, and preamp), the am-
plifier becomes a monophonie device, caus-
ing any input fed to the left channel also
to be fed to the right channel. Inputs to
the right channel are then disconnected.
When the selector switeh is turned to any
position to the right of center (again
there are three positions marked tape,

1t The term monaural is used here instead
of monophonic because the former is the
term used on the panel of the Neries 320.
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Enjoy stereo high fidelity now or plan for
it later using the versatile V] 344A
monaural amplifier.

With the ALTEC 344A the conversion to stereo

is simple and inexpensive. All you need is ﬁ
ALTEC’s ingenious, new @ S40 i
Master Stereo Control and a ¥ 1

second I s Quartet amplifier.

The remarkable ALTEC Master Stereo Control, priced at just $12.00,
simply plugs in to the 344. It provides master channel control for both
Quartet amplifiers which can be used together for 40 watt stereo high
fidelity from tape, records or radio, or singly for 20 watt monaural play.
If you already own an ALTEC 344A Quartet you can use it for stereo
conversion anytime. All Quartets have been pre-engineered to
accept the ALTEC S40 Master Stereo Control.

You have ail of these control  Six !mputs — V.R. phono, tape deck, microphone, radio
features for each channel tuner, tape machine, high level phono.

with the ALTEC 344A Quartet  Four Major Source Volume Controls allow you to pre-set

e and balance the level of any major program material and
stereo ampm'" Sys"m' change from input to input or turn the power on and off
without readjustment.

D.C. powered program indicator lights for completely
hum-free operation.

4 Position Contour Control for undistorted listening with.
out loss of extreme high and low frequencies at low

tevels.
Learn how you can

convert simply and
inexpensively to stereo
high ﬁdelity lL’i!h the .Tape Recording Output — providey s0 material from any
S40 Master Stereo input may be selected for recording.
Guaranteed Performance Specifications: 20-22,000 cps
CO’Ih‘Ol at your IOC('II . range, 20 watts (40 peak), 138 db gain, 32 db bass con.
ALTEC dealer or write: trol range, 35 db treble tone control range.

Prices: $40 Master Stereo Control $12.00

344A Quartet $111.00
LA\'EING CDEFUHAYIDN

Separate bass and treble controls.

Three Position independent rumble and scratch filters.

Walnut, blond, or mahogany cabinet $19.50

ALTEC LANSING CORPORATION, Dept. 9A-A

1515 S, Manchester Avenue, Anaheim, California
161 Sixth Avenue, New York 13, New York
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tuner, and preamp), then the inputs to ench
channel are normailed through; that is,
inputs to the left channel go through the
left channel amplifier, and inputs to the
right channel go through the right ¢hannel
amplifier. In short, when the selector switch
is right of center, the Series 320 is a stereo
amplifier.

Unlike the majority of stereo amplifiers
—although there are other exceptions in
the sime respect—the  Madison  Fielding
Series 320 does not have a balance control.
Instead it relies upon separate gain con-
trols for euch chaunel to achieve balance,
Coneentrie  with each guin control is a
switeh that converts the foriner into a loud-
ness control, Like all stereo amplifiers (at
feast all this reviewer has come across),
the Series 3200 has o master gain control
that governs both cliannels simultaneously.

One of the most intriguing and novel
features of this wmplifier is the means
provided  for achieving balinee between
channels, employing the aid of a dual
magic eye tube, 1 GAFG, each half of which
i3 similar to the familinr 6E5. A built-in
tone gencrator is switched to each power
amplifier by means of a control marked
CALIBRATE. The outpnt from each power
amplifier goes to half of a 12AX7 and
thenee to one of the grids of the 6AFG,
causing the eye of each half of the electron
ray tube to close partially or fully, The
extent to which the eye eloses is determined
by o potentiometer marked pPowkg, which
is  concentrie  with  the switeh  marked
CALIBRATE. There is o set of power and
culibrate controls for each channel. The
power controls are set to the same position,
according to panel markings for 1 watt,
S owatts, 10 watts, 15 watts, and 20 watts,
The listener may choose any panel marking
he desires, provided both power controls
are turped to the same position, This
micans that cach half of the 6AF6 will re-
spond in the same fashion for equal
wmounts of power supplied by each power
amplifier. Then the gain control of the left
channel is  advanced until the left eye
shadow of the 6AF6 burely closes. The
giin control of the right channel is simi-
tarly advanced until the right eye shadow
harely closes, With the eye producing equal
indications in each section, there should be
eyual power ontput by each amplifier,

The tone cantrols are separate for ench
channel instead of being ganged, as is
more frequently the custom. For the left
channel there is a concentrie pair of bass
and treble controls; and the same for the
right channel. There are opposite schools
of thought as to whether ganged or sepa-
rate controls are most desirable, and this
reviewer is on the fence between. Ganged
controls make for simplicity of appearance

and operation, and sinee matehed speakers
are neeessary for optimum sterco results,
there is a good ease for the ganged control.
On the other hand, many stereofans will he
using different speakers for the right and
left channels, at least initially, and in this
case separate tone controls may well he
desirable in order to allow for the variation
in frequency response of cach speaker sys-
tem. Even when matehed speakers are em-
ployed, it is quite possible that differences
in their room location will ealt for different
amounts of tone correction.

Although the Series 320 is rated at 20
watts, it was found that at 1000 c¢ps it
clipped at about 14 watts ou each channel,
This may be due to the use of ELR+s in
the output tube sockets instewd of the
GBQAA's designated on the chassis. Ae-
cording to the manufacturer, the 6BQ5A'S
will produce somewhat higher power under
the same  operating  conditions, In any
event, the difference between 14 and 20
watts is u matter of only about L5 db,
which is far from serious, It was found
that each channel could turn out a good
deal of power at very low frequencies,
which is not troe of all amplifiers that
turn out 14 watts or so at 1000 ¢ps, Thus
a1 30 exeles, elipping was not ohserved on
an oseilloseope  until ontput  reached 12
watts,

The sound  of the  Madison  Fielding
Series 320 may be deseribed as sweet and
clear, The quality of the sound is con-
firmed by 1M distortion measurements,
using G0 and 5000 eps respeetively in 4:1]
ratio. Measurements for the left channel
showed 1M of about 0.2 per cent at 1 watt
equivalent sine wave power, 0.3 per cent
al 2 watts, 0.4 per cent at 3 watts, 0.8 per
cent at H watts, 1 per cent at 8 watts, 1.4
per cent at 10 watts, and 3 per cent at 15
witts,

Sensitivity ot the Series 320 appears to
he quite adequate for all inputs, As meas-
ured on the left channel at 1000 ¢ps with
all gain controls full on, the tuner and tape
amplifier (high tevel) inputs required 270
my for 10 watts output, the tape head in-
put required 2 mv, and the magnetic phono
input required but 3.6 mv., The right
chiannel had about 2 (b more sensitivity,
but of course the user would correct for
this by means of the individual gain con-
trols for each channel,

Equalization appeared to be guite ae-
curate on the magnetie phono input at the
low end, being within 1 db of the RIAA
curve at 50 e¢ps: at the high end, however,
treble cut was some 4 db less than stipu-
lated by RIAA. 1n the ease of a signal
taken direetly from a tape head, bass
equalization was considerably short of the
NARTB ecurve, with only 15 db boost

Fig. 2. Horman-Kardan Madel F-10 FM Tuner.
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supplied at 50 cps instead of 23 dh, using
1000 eps s the reference point. Above
1000 ¢ps the NARTB enrve exhibits about
Ly db ent out to 15,000 eps, and the Madi-
son Fielding appearcd quite aceurate in
this regpect.

It would be unfair to omit from this
extensive discussion of the Series 320 some
mention  of the very handsome cabinet
which is available for the amplifier at
moderate extra cost. The cabinet is in a
natural wood finish, The amplifier com-
plete with eabinet has a low silhouette that
nmakes it attractive and suitable for table-
top or booksheld use, assuming adequate
ventilation is provided in the latter case.

K-26

HARMAN-KARDON F-10
FM TUNER (THE TEMPO)

At a high enough price ulmost anything
can be had in the way of andio equipment
—for example, a power amplifier produeing
2000 watts at less than 0.1 per cent dis-
tortion. RBut the commonsense approach is
to draw the line for a particular compo-
nent, a line above which no significant in-
crease in pleasure or convenience resnlts
from additionul dollars spent. Ot course
the line varies with the individual, depend-
ing upon his tastes, hearing acuity, pocket-
hook, and the quality of the rest of his
awdio equipment.

For those living in urban and suburban
areas within casy distanee of FJM stations,
there is little or no need for au extremely
seusitive FM tuner. A tuner of normal sen-
itivity can save them money. Additional
ngs ean be had it they are willing to
siierifice some of the features found in
higher priced tuners, such as variable afe.,
variable sensitivity, tuning meter, and so
on. On the other hand, no compromise
shounld he tolerated with respeet to the es-
sentiuls, namely  elean sound and  stable
operation,

The individual seeking good FM repro-
duction bhut willing to aceept some com-
promises in order to keep cost down will
find the Harman-Kardon F-10, Fig, 2, of
interest. The design is along souud, straight-
forward lines, and the tuner correspond-
ingly offers clean sound and simple opera-
tion, Six tubes and a seleninm rectifier are
used. The front end has a tuned triode
amplifier of grounded grid contiguration
for low novise. There are two i.f. stages,
one limiter, and a Foster-Seeley diserimina-
tor, such as usually found in the higher-
priced tuners, The diseriminator has fairly
wide bandwidth, 600 ke, to minimize the
consequences of drift and off-station tun-
ing. In conventional manner, a dual triode
is used as an oscillator and as a variable
reactance for a.f.e., which is not defeatahle.

Due to a.fe., flywheel action of the
tuning knob, and a 0-100 logging scale,
tuning is facile. Stations snap in and out
with very little uncertainty as one goes
along the dial. One or two twirls of the
tuning knob take one clear across the dial,
On the other hand, the dial is somewhat
on the small side, so that in scetions of the
country with a good many ¥M stations,
sune stations may appear ynite crowded
on eertain parts of the dial. Nevertheless,
even though AFC is not defeatable, no
diffieulty was experienced hy this reviewer
in dialing close-together stations of con.
siderably different signul strength, pro-
vided one tuned slowly. A.fe. action is
broad enough for tuning ease, yet not too
broad.

Sensitivity is good, adequate for all but
the fringe area listener or the DX'er, with
the high end of the dial somewhat the
more sensitive. Compared with a high gain
tuner huaving three itf. stages and two

(Continued on page 47)
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ELECTRONICS
|
BRITAIN -&‘ ™, |

STEREO STEREO STEREO STEREO

S[L.&33h

12W high slope
miniature pentode

This medium power, high fidelity tube is particularly suitable for
stereo equipment. Its high slope of 11,300 umhos allows two EL84s
in push-pull to give over 10W output power at less than 1% distortion
all achieved for only 16V of grid to grid drive.

The ELB4 may also be used for the more economical higher powered
equipments. Two tubes will provide an output of up to 17W at an
overall distortion of 49,.

A single EL84 will provide an output of nearly 6W. It has a maximum
plate dissipation of 12W.

Typical performance details for this tube are given here—for further
information and supplies write to one of the distributors listed below.

| Mmebium Ppower | | HIGHER POWER |

Distributed load conditions (screen grid Two valves in class AB push pull
taps at 43%, of primary)

Va

V,z

Ik

L (max.sig.)
Ry (pervalve)
Vin (er-enr.m.s.
R..a

pou!

D(Dl

300
300
2x 40
2% 45
270
16

Supplies available from :

In the U.S.A,

International Electronics Corporation
Dept. A9, 81 Spring Street, N.Y.12,

New York, U.S.A.

in Canada

Rogers Electronic Tubes &

Components

Dept. HI, 116 Vanderhoof Avenue,
Toronto 17, Ontario, Canada.
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Va

ng

R

Raa

‘a(o)

1, (mag. sig.)
Ve2(0)

f.2(max. sig.)
Vinger-enr.m.s

Poue

Dioe

Mullard

ELECTRONIGC TUBES used throughout the world

(A
“Mullard" is the Trade Mark of Mullard Limited and is registered {Mullard]
in most of the principal countries of the world. A

MULLARD OVERSEAS LTD, MULLARD HOUSE, TORRINGTON PLACE, LDNDDN. ENGLAND
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The biggest volume ever!

The 4th
Audio Anthology

Just published.

The 4th Audio Anthology is ready for
shipment, 144 pages of complete ar-
ticles by world-famous authors...con-
tains everything from transistors to
speakers. Numbers 1, 2, and 3 of the
AUDIO ANTHOLOGY are valued
highly in reference libraries throughout
the world...Number 4 of the series
promises to provide the same quality
of articles that has made the AUDIO
ANTHOLOGY a prized reference
work among the countless audio and
high fidelity enthusiasts, students, en-
gineers and musicians, $2.95 postpaid.

SPECIAL OFFER!

If you've missed the 3rd Audio Anthol-
ogy...here is a wonderful opportunity
to get it for your reference library at a
savings of 60%!

As a special offer...while they last...we
will send you the 3rd Audio Anthology
Jor only $1 when you order your copy
of the new 4th Audio Anthology. (This
fﬁer )good only while the small supply
asts.

-»-‘g——-—-—---1

RADIO MAGAZINES, INC.

Dept. AA34

Post Office Box 629

Mineola, New York

[ Enclosed is my remittance for $2.95.
Please send me a copy of the 4th Audio
Anthology postpaid.

O E d is my remi for $3.95.
Pleasc send me BOTH the 3rd and 4th
Audio Anthologies, postpaid.

Nome.
Address. — _
Ione.

City__ Stase_

e e e

46

Sevenih Annual

Chicago High Fidelity Show

and Music Festival

First major show of the season bows in at the Palmer House
on Friday, September 19, for a three-day stay. Radio Station
WBBM-FM cooperating with suitable demonstration programs.

tory, a local radio station is co-oper

ating with the show management with
programnuing designed especially to serve
as excellent demonstration material for the
high high fidelity equipment on display,
WRBBM-FM, Columbia Broadeasting Sys
tem aftilinte in Chicago, will feature a
“block econcept™ of programming during the
show, alternating light and classical music,
with hourly news broadeasts, and program
listings will be distributed in advanece so
exhibitors may demonstrate their equipment
with the type of music they choose, accord-
ing to information received from 8. 1.
Neiman, Show manager. Advanee publicity
over the station itself has resulted in over
3000 inquiries from interested listeners as
to the Show and the equipment to be exhib-
ited,

In addition to its programming co-opera-
tion, WBBM-FM—which, with its televi-
sion and AM radio affiliates blankets the
Chicagoland trading area—plaus u hospi-
tulity suite and various demonstrations at
the Show. A speeial staff of cngineers and
announcers, independent of the AM and
TV affiliates, has been set up by WRBBM-
FM to best serve the more-critical reguire-
ments of the typical FM listener,

FOR THE FIRST TIME in Hi-Fi Show lis

Selling “Before and After”

Another form of eco-operation is being
developed to merchandise high fidelity ag-
gressively “before, during, and after” the
Show itself. The Chicago Tribune, the
Show management, trade groups, and local
radio and TV stations are working to-
gether to promote high fidelity—as well as
the Show—to the thousands who will at-
tend, long after they have seen and heard
what the exhibitors have to offer.

"While we have been suecessful at cach
of our aunual shows in bringing huge
crowds to the Palmer House, there has al-
ways remained the question of following
through and selling these prospeets after
the show is over,” said Neiman, "Last vear,
one exhibitor used a full-page advertise-
ment in The Tribune to illustrate many of
the produets displayed at the Show, listing
prices and details. Sales were phenomenat,
the firm reported.

The plun for this year is for the news-
paper to run a supplementary section im-
mediately after the Show—sort of a “'Post
Hi-Fi Show Section”—to say in effect,
“Now you've seen and heard everything in
hi fi—here’s where to buy it and here's
what it costs.”

Dealers have thus three fronts in which
to clinch the interest in hi fi—the pre-show
scetions in The Tribune and advance pro-
gramming on radio and TV, the Show it-
sclf, and the tollow-up which tells the
people where they can purchase the items
they saw and beard. With this techuigue,
Chicagoland is likely to be mueh more hi-fi
conseious after the event than it was
before.

Show a Sellout

As of August 15th, a total of 134 rooms
were under contraet, with only four suites
and a seattering of individual roomns still

WWW akherieaniadiahistory com

available, As of press time, the following
exhibitors are scheduled:

Avpo Magazine

ABC-Paramount Records

Acoustic Researely, Ine.

Admiral Radio

Allied Radio Corp.

American Electronies, Ine, (Concertone

Amperex Electronic Corp.

Ampex Audio, Ine.

Audio Fidelity Records

Audiocraft and High Fidelity Maguzines

Bell Sound Systems

Bereraft

David Bogen Co.

R. T. Bozak Sales Co.

British Industries Corp.

Custom Hi Fi

De Haan

E1C0

Klectro-Voice, Ine,

Extron

Fisher Radio Corp. (Fellieson)

Glaser-Steers Corporation

Grado Laboratories, Ine,

Gruindig Majestie

ttarman-Kardon

tHeath Company

i Fi Co. and Eleetrola
(Magunavox sponsored)

Iuternational EKleetronies

Jensen Manufacturing Company

James B, Lunsing Sound, Inc.

Lyon & Healy

Don MeGohan

Melntosh Laboratories, Ine.

Magna Electronics

Magnavox

Master Electronies

Mercury Records

Newark Eleetric Company

North American Philips Co., Tue.

Olson Radio Warehouse

Oxford Components

Petersen Co.

Phileo Corp.

Pilot Radio Corp.

Precision Electronies (Grommes

Radio Corporation of America

Radio-Electronics magazine

Radio Station WBBM-FM

Radio Station WEFM

Record Distributors

Rek-0O-Kut Co., Ine.

Revere Camera Co.

Sumpson Company

Surgent-Rayment Co.

Schwartz-Woodlawn

H. H. Scott, Ine.

Sherwood Eleetronie Laboratories

Oren L Smith

Sonotone Corp.

Stromberg-Carlson

Superscope, Tue.

Telefunken

Thorens Company

Umbenhuer Co,

University Loudspeakers, Ine.

Viking of Minneapolis

V-M (Voice of Musie)

Wellcor

Westinghouse Electriec Corp.

Wileox Gay

Wollensak Optical Co.

Zenith Radio Corp,
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EQUIPMENT REVIEW

(from page 1)

limiters. it brought in all the stations in
the New York City area (at least 16) just
as well fromn a distauce of 30 miles, using
an outdoor antenna. Only when reuching
for stations considerably wmore than 30
miles distant did the FA-10 show signs of
falling behind the eoniparison tuner,

A 36-in. piece of wire is supplied with
the FA-10 as an indoor antenna, and it
performed surprisingly well in picking up
stations 30 miles awav, leaving no doubt
that it would he quite satisfaetorv in an
urban loeation. However, mueh hetter re-
sults were obtained with an outdeor an
tenna.  Although the instructions state,
“Your TV antenna is not recommended,”
excellent reception was obtained by eon-
neeting to a TV widehand antenna. Ap-
parently it is the narrowband TV antenna,
cut for one particular ehannel or group of
adjaeent ehannels, that is not recommended.
True. still better results can probably be
obtained hy the fringe listener if he fol-
lows the maunufacturer’'s suggestion that
*A good FM dipole or vagi is worth the
investment.” At the same time, Lhe should
not he frightened away from use of his
TV autenna, if it is a wideband type,
whiell he can easily conneet to the tuner
by a simple switeh and a tew feet of 300-
ohm tlat wire.

Noise and hum of the FA-10 appear to
he as low as one could ask for. At reason-
able volume levels when receiving stations
of normal strength, noise and hum pro-
duced by the tuner were not discernihle—
such noise and hum as were heard could he
traced to the station. l3etween-station noise
is quite moderate at reasonable levels,
without great rushes of sound as stations
suddenly eome in or go out.

Stability is excellent. llarmau-Kardon
elaims drift of only +5 ke, and this ob-
server has no cause to dispute it. A station
would come in at the sawme point on the
dial when the tuner was first turned on as
when it had been on an hour.

The inherently good design and construe-
tion of the FFA-10 is evidenced hy its low
distortion, which the manufacturer claims
to be less than | per cent harmonie and
less than 1 per cent IM at 30 per cent
modulation. On a signal of normal strength,
this reviewer measured only 1.2 per eent
1M distortion at full modulation (he has
measured 4 or 5 per cent on mueh higher
priced tuners); and onlv 0.25 per eent at
30 per eent modulation.

However, these anre minimum 1M figures
obtained hy tuning for lowest distortion
as observed on the IM meter. Since there
is no tuning indieator, the user eannot
tune exuctly to the station for minimum
distortion. Ahout the hest that he ean do

is to tune 10 a spot on the dinl half way

between the points where the desired stu-
tion snaps in and snaps out. Thus at full
modulation, by this “half way” method,
2 per cent 1M was ohtained instead of the
possible minimum of 1.2 per eent: at 30
per cent modulation, the “half way'
method resulted in 0.45 per eent IM in
stead of 0.25 per cent. All in all, careful
tuning can produce very good results on

normal signals, prohably indistinguishable |

from the sound ohtained with the aid of an
aecurate tuning indieator.

The sound of rhe FA-10. already de-
seribed as clean, has a light. incisive qual-
ity whielh may he ascribed to the use of
appreeiably less than the 75-usec de-
emphasis stipnlated by the FCC. Utilizing

AUDIO e SEPTEMBER, 1958

if
it’s

1t’s worth

the

difference

stereo .
cartridge

The owner of a Fairchild Stereo Cartridge takes justifiable pride in its possession, for it reflects
in tangible form a quarter century’s consistent policy of building up to a high quality standard —
cost remaining a secondary consideration.

He is sure that the new Model 232 Stereo Cartridge 1s an investment in the finest record
reproduction—both stereo and monaural. He knows that its superb performance is the natural
result of advanced engineering—the very same engineering which produced rhe first Stereo
cartridge ever demonstrated to the public (December 1957). Its phenomenal tracking ability,
absence of distortion, and gentle treatment of records, are taken for granted by the Fairchild
owner, although they are often a revelation to those accustomed to ordinary cartridge perform-
ance. Its transparent, shimmering sound quality, so faithful to the original, as well as its full
range channel separation, are further evidence of Fairchild's engineering leadership.

Therefore, he is not surprised to learn that many major recording studios are using Farrchild
cartridges to test the quality of Stereo and other high fidelity recordings. His pride of ownership,
in short, stems from the added satisfaction which only a quality proguct can provide, and from
his secure knowledge that the name Fairchild is synonymous with integnty of manufacture.
Price of this superbly engineered cartridge . . . $49.50.

Hear the Stereo 232 at your hi-fi dealer. Write for booklet K-1,the complete Stereo Disc Story.
FAIRCHILD RECORDING EQUIPMENT COMPANY 1040 45th Ave, L. I. C. 1, N. Y,

Fairchild “Sound of Quality” Components include :
cartridges, arms, turntables, pre-amplifiers and amplifiers.
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AUDIO
ENGINEERS'
SHOW

Audio Engineering Society’s
1958 CONVENTION and EXHIBITS
at the HOTEL NEW YORKER

34th Street at Eighth Avenue, New York City, New York

Showing Professional Audio Equipment
for Studio and Laboratory

SEPT. 29, 30,- 0CT.1,2, 3

Psychoacoustics of Stereo

Transistor Application Problems

QLM Magnetic Recording and Reproduction
Loudspeaker Design and Applications

?aW Standards and Measurements

Disk Recording and Reproduction

Music and Electronics and others

DAILY SESSIONS — 9:30 am & 1:30 pm
Additicnal — Mon. & Tues. 7:30 pm

EXHIBITION HOURS — Daily — noon to 7:30 pm

Runs concurrently with IHFM Annual High Fidelity Show

Program Available from
AUDIO ENGINEERING SOCIETY

P.0. Box 12, Old Chelsea Station, New York 11, New York

WWW atneidicaafadioRistery. com

n 22K resistor and a .002-uf capacitor, the
decmphasis network has a time constant
of only 44 psee. Adding the capacitance
of the cable supplied for connecting the
tuner to an amplifier and of the probabhle
input eapacitance of the amplifier, the
time constant rises to about 50 psee, re-
sulting in treble droop with a turnover
frequeney (3 db down) at about 3200 cps
instead of 2120 e¢ps. The result is treble
hoost, reaching somewhat more than 3 b
at 10 ke and larger amounts at higher
frequencies. Suffieiently accurate deempha-
sis could bhe obtained by placing a .001-pf
eapacitor across the signal either at the
output jack of the tuner or the input jaek
of the following amplifier.

AUDIOCLINIC

(from page 4)

When an amplifier is turned off, the
lines of force vollapse ahout the turns of
the secondary of the power transformer,
causing the voltage across this winding to
risc momentarily to a value considerably
higher than that of normal operation. This
causes the amplifier to draw more plate
eunrrent. At the same time, the higher volt-
age allows the filter capacitors to take a
greater charge, which means that even
more momentary current flows. Although
these fuses ure designed to handle mo-
mentary  surges, they nevertheless have
their limits. I recommend, therefore, that
you use a large fuse. Since the ratings of
these Fusetrons are graduated in small
steps, I'm sure you ean find one which is
sufficient to handle the overload peaks, and
still provide protection,

AMPLIFIER

(from page 23)

from this technique were as eclose to
those displayed in Fig. 6 as resistor
aceuracy and meter reading ahility
would permit, in other words within
about 5 per cent.

The “Unbalanced Bridge” Method

In an attempt te refine this method
<till further and measure the voltage
change more aceurately, an unbalaneed
bridge arrangement was us d (see Fig.
8). The philosophy here is that the
voltmeter reads E,[O.8 - R,/ (R, + R,)].
Furthermore, if the two half-ohm re-
sistors are not exactly equal, their rela-
tive value may he established by ini-
tially balancing the bridge and noting
the reading on the decade potentiome-
ter. This reading is then used in place
of 0.5 in the foregoing formula. One-
ohm inerements of the total load are
taken as above and cach time the
bridge is unbalaneed enough to produee,
say, .01 volt. K, is then computed and
handled in the same manner as the volt-
meter reading in the preeeding method.
This setup is perheps the most ae urate

’

hut reguircs more elaborate equipment.
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[ﬂ w G hemmed

The sighing wind . . . the rippling water . . . the roaring surf ... each voice clear
and distinct yet blending into the glorious symphony of the sea. This quality of
living natural sound can be yours to enjoy with High Fidelity by Grommes. ..
the natural tone of each voice . ..each instrument...the sparkling clarity and
realistic depth of the live performance . . . high fidelity reproduction at its finest.
Grommes Hi-Fi components are craftsman-designed and assembled with jewel-like
precision . . . built to last for years of musical enjoyment. Beautifully styled in
gleaming gold and white set in leatherette cases.

Visit your Grommes Hi-Fi Dealer . . . see and hear these exciting new Stereo High
Fidelity Amplifiers, Preamplifiers and Tuners.

0000000000000 900000000000000

[0 Please send me Free Color
Brochure featuring the new
Grommes Hi-Fi Series.

gammeL Div. of Precision Electronics, Inc. Dept. 0000, 9101 King St., Franklin Park, fil.

Name__

Street _ _ _ City State

WWW. ammeidsaatiadioRisterv.com
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INTEGRITY IN MUSIC

THE NEW
STROMBERG-
CARLSON
COMPONENTS

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

Stromberg-Carlson’s
choice of this slogan is
no accident. Just as your
purchase of a campo-
nent system is not a
casual investment, aur
attitude toward the man-
ufacture of camponents
is very seriaus 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 camponent
group are those of pro-
fessional electronic and
acoustic engineers with
extensive musical train-
ing.

The musical sound of
aur new components
was the final critical test
before they were made
available ta 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 and
meaning.

‘There is nothing finer than a Stromberg-Carlson’

Selected For Disploy
At The Vienna
Internationol Fall Fair.

ASR-433
STEREO AMPLIFIER

The most importanl aspect of
stereo is stage effect. The in-
struments of the orchestro
should come back to you from
their exoct positions on the
stage. How?

The onswer is bolonce. The
ASR-433 is the stereo ompli-
fier with ‘‘Tone-signal Bal-
ance,”" the surest method of
achieving this realistic stage
effect.

The ASR-433 is a superb
monaural omplifier as well,
giving you a full 24-watt out-
put. The electronic crossover
at 3,000 cycles provides out-
put for 12 waltts low and 12
watts high frequency operg-
tion. Every function has its
own control for each channel
and o master volume control
is provided.

I_

AMPLIFIER

A.C,
VTVM|

VVVVV \AAAAS | \AAAAL

AAAAA-G-AAAAAAGAAAAA

SPECIFICATIONS:

POWER OUTPUT:. 24 watls
{(2-12 wott channels}. FRE-
QUENCY RESPONSE: 20-20,-
000 cycles =+ 1 db. HAR.
MONIC DISTORTION: Lless
than 1%. NOISE LEVEL: 63
db down. INPUTS: Magnetic
Phona, Ceromic Phono, Tape
Head, Tuner and Aux. Tape.
OUTPUTS. 4, 8, 16 ohms and
dual Tape Out. LOUDNESS
CONTROL: In-out, continu-
ously variable. TONE CON-
TROLS: Bass 15 db droop,
15 db boost; Treble 14 db
droop, 12 db boost. EQUAL-
IZATION: RIAA Mog. Phano,
NARTB Tape Head. TUBES:
2-12AX7|7025, 2-6AVS, 2-
6UB, 4-EL84. CHANNEL SE.
LECTOR: Chonnel ""A,’
Channel "B’ Stereo, Monau-
ral, Crassover (ot 3000 cy-
cles). DIMENSIONS: 134"
W, 133" D, 4%"” H. PRICE:
$129.95° {Audiophile Net).

* Al prices are Zone |

See your dealer or write to
us for full doto an our com
plete new line of omplifiers,
speakers, speaker systems, en
closures and program sources.

STROMBERG-CARLSON

A DIVISION
1418C N. Goodman Street

OF GENERAL

Electronic and communication produ

dustry and defense: including High Fidelity Consoles;

School, Sound, Intercom and Public

DYNAMICS ORPORATION

. Rochester 3, N. Y.
cts for home, in S-C GD
T | @

e

Address Systems
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Fig. 8. Bridge method for accurately
measuring small voltages.

No signifieant ditferences from previous
results were recorded here.

Seeking a somewhat more direct tech
nique and noting that internal resistance
determines the power ehange when the
load 1s changed, an accurately ecali
brated power output meter of the Gen
eral Radio 583A or 783A aud Daven
01961 types were utilized. Two output
powers were recorded wirh two ditferent
loads—in this ease. 12.5 and 15 ohms
were the closest to the rated load. If we

assume that load R;, eives greater
power output that K, and thus
F, > 1) we can write
R
(1--,‘ R )
(I' +R ) :
Powey ontput with load Ry, P
Power output iwith load Ry
Performing the necessary algebra
R
R, i,(Pg Y= N Pplt R, (R R,)
R, -PyR

Use the negative sign in the numerator
shen the denominator eomes out nega
tive—positive when the denominator is
positive. The only difficulty with this
svstem (other than the thorny formula
above) isx that the power meter indica
tions tend to become unreliable ar the
higher frequeneies, but below 10,000
eps results tallied with Fig.

As a tinal check. it was decided to use
two freguency componentz—one coning
through the amplifier and one being run
throngh the ontput eircuits—and meas-
ure them separately by means of a wave
analyzer (see Fig. 3). Make R =1
olims and substitute low-output-im
pedanee sigual generator tor the Variae.
Note that the amplifier i1s correctly
terminated as the impedance of the
step-down transformer seeondary s
extremely small. This now eorrvesponds
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to a stored-energy transient sifuation
as encountered in audio amplifiers. The
mipedance seen by the signal heing fod
back 1uto the amplitier may he deter-
mined hy simple voltage-division prinei-
ples since we know the magnitude of the
voltage supply and the drop aeross a
known resistance. As long as we keep
within  reasonable frequency bhounds
there will be no appreciable phase shift.
Suffice to say that the impedanee seen
by this “backward” component is al
wost entively o funetion of the magni
tude and frequeney of the signal com-
g through the amplitier in the normal
way. ""Almost entirely” because it is
possible to ereate transformer satura
tiou with this driven current, but this
15 searcely hkely to happen nnder nor
al amplitier usage. This, too, produeces

set of values within normal measure
ment error of those displaved in Fig. 6

Sinee many of these caleulations in-
volve small differences  between rela
tively lurge quantities, it is mandator;
that the resistors. voltmeters and other
paraphernalia be accurate to one-half
fone per cent or better. K

REFERENCES

Richter, ~Measuring awmplifier inte
resistance. AUDIO ENGINEERING, Oectober.
1948

Mitehell, “Aundio amplifier damping
Elecironies, Sepremnber, 1951,

\ Everitt, Communications Eung
necring (second Fd.). MeGraw Hill, p, 5

APPENDI
liefer to Fig. 2
’ K
); IR t,= 1R
Ik LRy =1 Rine+ 1.1
K E L.yt +E
1-1
1-1
(from page 32)
"o vitlne, the damping faetor of
the ifier is 4, a value which pro

vides good operation with wmost speak
ers. However, other damping factors
ean he used, and while ahsolute isola
tion between load and feedback is not
obtained, a sufticient degree is realized
to be of positive benefit. For example. ;
capaeitive load will not display ringing
at any seiting of the control. Moreover
the svsteni las the beauty of supplyving
viriable damping with insigniieant in
rease v distortion, and maintains a
constant amount of teedhaeck so that
output level is independent of the set-
ting of the damping control, The com
plete  <chematic of the amplifier is
shown in Fig. 2, x
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tion of the way they sound .

Specifications and Design.

PARTIAL SPECIFICATIONS:

$149.95 (AUDIOPHILE NET)

INTEGRITY IN MUSIC

RF-480 Slimline 8" Tronsducer.
$24.95%
(AUDIOPHILE NET)

NEW SLIMLINE® SPEAKERS

Our speakers are completely revolutionary in per-
formance. Our equipment and background in the
design and specifications of speakers are second
to none. We have put into words an exact descrip
. . so radically differ-
ent that a full explanation is necessary.

Full specifications are incorporated in a Strom-
berg-Carlson booklet explaining our concept of
speaker specifications and design. Ask your deal-
er or write to us for ''A Revolution in Speaker

RF-484 15” COAXIAL TRANSDUCER.

Cone Resonance: 20 cps +5 cps. Power Handling Capocity:
an 100 watts; Tw
Frequency Response! flat to 20,000 cps. IM Distortion: 0.3%.

more thon 50 watts.

Na

RF-481 Slimline 12" Wide
Range Diffusex Transducer,
$39.95 (AUDIOPHILE NET)

RF-482 Slimline 12” Cooxial
Transducer. $59.95
(AUDIOPHILE NET)

RF-483 15" Cooxial
Tronsducer. 599.95
(AUDIOPHILE NET}

1418C N. Goodman Street

See your dealer
or write to us for
full dato on our
complete new
line of omplifi-
ers, speokers,

RF-475 15" Cooxial Transducer.
$229.95 (AUDIOPHILE NET)

*All prices are Zone |

speaker systems,
enclosures and
program sources.

There is nothing finer than a Stromberg-Carlson
STROMBERG-

A DIVISION F GENERA DYNAMICS R SATION

) Rochester 3, N. Y,

Electronic and communication products for home, in S-C G-D
dustry and defense: including Migh Fidelity Consoles iy @
School, Sound, Intercom and Public Address Systems =P

CARLSON

WWW akherieaniadiahistory com
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STEREO RECORD

YOUR OWN SPECIAL EFFECTS
WITH THE AMPEX
UNIVERSAL “A” 960

kS e
COURTESY OF THE UNITED STATES ARMY

Now you can capture any memorable event in living stereo — with the new
Ampex Stereo Record Universal “A" Portable (Model 960). And in addi-
tion to “live” recording with microphones, you can record stereo off the air,
copy stereo tapes and discs and build a stereophonic tape library of truly
professional quality at lowest cost and with this single unit you can record
monaural sound-on-sound with full control of balance. This precision engi-
neered, ruggedly constructed Portable stereo recorder/reproducer gives you
all the advantages of traditionally superior Ampex features. With the instant-
acting head switch, you can shift from 2-track to 4-track operation at will,
and play back as long as 4 hours and 16 minutes of stereo music on a single
reel of tape (2400 ft.). Automatic stop at end of reel. Also available is the
Ampex monaural recorder/stereophonic reproducer (Model 910). Perform-
ance will be within specifications the first day you own it and for many years
to come. Three precision dual head stacks (one each for record, playback and
erase) are Ampex designed and built to tolerances as close as 10 millionths
of an inch. The two Ampex (Model 2010) Amplifier-Speakers will complete
your stereo portable system. All three units are lightweight, durable and in
matched, smartly styled two-tone grey carrying cases.

AMPEX STEREO

SIGNATURE OF PERFECTION IN SOUND

———————— e ———_ e, ——————————

AMPEX AUDIO INC.
1060-J KIFER ROAD, SUNNYVALE., CALIF,

Please send me full information on the AMPEX STEREQ
RECORD UNIVERSAL “A* PORTABLE SYSTEM (Model 960):

NAME

ADDRESS.

CITY ZONE STATE

e —————
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NEW LITERATURE

o Lafayette Radlo, 165-08 l.iberty Ave,
Jamaica 33, N.Y., is now mailing its new
1959 general catalog of electronic parts
and equipment, ineluding a complete see-
tion devoted to high-tidelity components.
itighlighting thisx section jis a compre-
ltensive listing of the newest stereo equip-
ment, ineluding components for conver-
sion of nwnophoitic systems to stereo-
phonie sound. A complete selection of
mijor-label stereo discs and recorded
tapes is also listed. An extensive public-
address section lists components as well
as complete systems from all major man-
ufacturers. The catalog contains 64 pages
in color, and has the large 8" x 10" page
Latayette format. Your copy will be
mailed free upon request for Catalog 540,

X-15

o Pickering & Company, Sunnyside Rivd,,
Plainview, N.Y., is making availuble a
new booklet written by Jean Shepherd,
well-known radio  personality and hi-ti
hobbyist, "18OI'HASKE—A New Kind of
Sound” is a basic story of the electro-
static speaker, written for the non-tech-
nical reader in the erudite style for which
Shepherd is noted. It offers delightful
reading for the engineer and layman alike.
Your copy of this excellent booklet will
be mailed free upon request to bDepart-
ment 1B at the address shown above,
X-16

e James B. Lansing Sound, Inc., 3249
tas Ave., Los Angeles 39, Calif,, de-
seribes and illustrates the entire line of
Lansing round reproducers in a1 new
folder which has just been releiased. 1l-
lustrated with some 40 photographs,
drawings and charts, the folder includes
data on wide-range speakers, low- and
high-frequency drivers, dividing networks
and  various types of enclosures and
horns, A featured listing is accorded the
“Paragon,” an integrated stereo repro-
ducer which is the newest addition to the
Lansing line. Be sure to specify Bulletin
SC-504 when writing for your copy.
K-17

o Bell Sound S8ystems, Inc., 555 Mari

Road, Columbus, Ohio, is now releasi

i new 24-page booklet which is a handy
reference guide, with photographs, of
the complete line of Bell high-fidelity
companents,  Detailed specifications pro-
vide a complete directory of the per-
formance  characteristics  of  ull  units
shown. Two special sections ot the hand-
hook are devoted to questions and an-
swers about high fidelity and stereo, to
help readers plan their own instatlations.
In requesting your free copy of this in-
teresting  booklet, be Sure to  specify
Catalog 101. KX-18

e Centralab, A Division of Globe-Union,
Inc., 900 K. Keefe Ave., Milwiaukee I, Wis,,
has just relensed a revised version of the
Centratab boaklet on the “Compentrol,”
i compensated volume control for high-
fidelity music systems. Intended primarily
as u replacement unit for ordinary volume
controls on radio and TV receivers, phono-
graphs, and the like, the Compentrol
compensates for the Fletcher-Munson ef-
fect in  human hearing. The 20-page
booklet ix profusely illustrated, aml is
aviilable free of charge upon written
request. X-19

e Reeves Soundcraft Corporation, 10 1.
52nd Nt., New York 22, N.Y, has just
published & bulletin on *“Magna-See,” a
new s=olution recently developed by the
Reeves firm which makes visible the
sound triack recorded on magnetic tape.
Magnu-See Type SO (for sound record-
ing) enables the recordist to make fast,
siinple and aceurate equipment checks for
head alignment, track uniformity, bal-
ance, and head wear. The bulletin de-
seribes, with iHustrations, how the solu-
tion should be used. Requests for copies
should specify Rulletin RS-57-1, K-20
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HEARING

(from page 36)
broadeasting but it should he kept in
mind when eonsidering what 1mprove-
nents are possibie in the quality of the
reproduced sounds.

In conclusion then, it is seen that for
en ideal svstem, one which s deterinined
by the capahilitics of hearing, the maxi
mum and minimum intensity levels and
frequencies will he determined hy Fig. 3
and two or three ehannels should he used
in the tramsmission. With such a svsten
there will be no limitation upon the tvpe
of material used in the broadeast. For
eeonomie reasons we ay haek awa;
from these ideal requirements. Although
the hest guality eannot he obtained with
a frequeney range lower than 14,000 to
15,000 ¢ps, eeonomic necessity may re
quire a compromise to a sonewhat lower
frequeney limit. The ideal volume range
for producing a tacsimile of sueh musie
is 65 decibels. llow much this volume
range can be reduced below this value
without producing serious impairment
has not been determined in a quantita-
tive way. There i1s no dounbt that eon
sidernhle improvement in quality will
also result by going to two or more
channels instead of one, but whether
sich 1mprovement is worth the addi
tional eost must he decided for each kind
of service in which the transmission svs-
tem is used.

STEREO PLAYBACK

(from page 27)

problem exists the same head is nsed
hoth for reecording and plavback. The
writer rarely uses hoth sides of the tape
for single track work hecanse he likes
to edit his tapes: consequenctly there is
no cross-talk problem. Furtherinore. the
use of separate heads permits the rape
to be monitored as it is being made, giv
g an andible indieation of the quality
of the recording.

Lnfortunately the Viking deck does
not have a second set of stereo heads
for menitoring stereo reecordings off the
tape as they are heing made. However,
adaptor units are available with the nee-
essary heads installed and these are de
signed for “outhoard” mounting. Such
an arvrangement  would be decidedly
worthwhile and inclusion of sneh a de
viee Into the present system is contem-
plated.

This amplitier has been used to make
duplicates of tapes reeorded in the usual
manner, hoth single track and stereo.
Fortunately, the writer has been able to
horrow a second deek for this purpose.
One machine is used for playback, the
other for recording. The output of the
playbaek amplifiers are patched to the
input of the recording amplitiers. Ex-
cellent results have heen obtained. It has
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FuLL FREQUENCY
FEEDBACK
AMPLIFIERS

All output tubes in our
new line operate beflow
their roted copocity. For
example, our 40-wott
power amplifier uses
output tubes rated for
100-watt operation.
These amplifiers incor-
porate a new concept of
record equalization.

effect on all inputs. Has J po-
sitions. TUBES: ocne 5V4GA,
one 6U8, two 7025[12AX7, two
7027. DIMENSIONS: 13" W,
13%"” D, 4%” H. PRICE:
$119.95° without top caver
(Audiophile Net).

AR-430 CONTROL AMPLIFIER

POWER OUTPUT: 12 wotts.
FREQUENCY RESPONSE: 20-
20,000 cycles, +1 db. HAR-
MONIC DISTORTION: fess than
1.5%. NOISE LEVEL: 63 db
down. INPUTS: Magnetic Pho-
no, Ceramic Phono, Tope, Tuner
and Aux. OUTPUTS: 8 ohms.
LOUDNESS CONTROL: In-out,
continuously variable. TONE
CONTROLS: Bass, 15 db droop,
15 db boost; Treble, 14 db
droop, 12 db boost. EQUALI-
ZATION: RIAA Mag. Phono.
NARTB Tape Heod. TUBES: One
7025{12AX7, one 6AVS, one
6U8, two 6BOS|ELB4, one
6CA4JEZB1. DIMENSIONS: 12"
W, 514" D, 4%" H. PRICE:
$59.95° (Avdiophite Net).
Price includes top cover.

AR-432 CONTROL AMPLIFIER

POWER OUTPUT: 30 watts.
FREQUENCY RESPONSE: 20-
20,000 cycles +.9 db at full
output. HARMONIC DISTOR-
TION: 0.7% at full output. IM
DISTORTION: Less than 1%
program level. (60:7kcf4:1).
NOISE LEVEL: 70 db down.
INPUTS: Magnetic Phono, Ce-
ramic Phono, Tape Heod, Tuner,
Tope, Aux. OUTPUTS: Tope,
Amplifier (A, 4, 8, 16, B).
SPEAKER SELECTOR SWITCH:
Provides swilching to one speok-
er, second speaker, or both.
LOUDNESS CONTOUR: Two po-
sitions provide different levels
of compensation in accordance
with Fletcher-Munson curves.
TONE CONTROLS: Bass 20 db
droop, 15 db boost; Treble 15
db droop, 15 db boost. EQUAL-
{ZATION: Adjustment of RIAA
Recording Curve—Three slide
switches for high frequencies
and three slide switches for low
frequencies. RUMBLE FILTER:
In effect on all inputs. Has 3
positions. SCRATCH FILTER: In

AR-431 CONTROL AMPLIFIER

POWER OUTPUT: 20 watts.
FREQUENCY RESPONSE: 20-
20,000 cycles +.9 db at full
output. HARMONIC DISTOR-
TION: Less than 1% at full
output. IM DISTORTION: Less
than 1% program level. NOISE
LEVEL: 65 db down. INPUTS:
Magnetic Phono, Ceramic Pho-
no, Tape Head, Tuner, Aux.
OUTPUTS: Tape, Amplifier (A,
4, 8, 16, B). SPEAKER SELEC-
TOR SWITCH: Provides switch-
ing to one specker, o second
speaker or both. LOUDNESS
CONTOUR: Two positions pro-
vide two different levels of
compensation in  accordonce
with  Fletcher-Munson curves,
TONE CONTROLS: Boss 22 db
droop, 16 db boost; Treble 15
droop, 16 db boost. EQUALI-
ZATION: Adjustment of RIAA
Recording Curve—Two slide
switches for high freauencies
ond two slide switches for low
frequencies. RUMBLE FILTER:
Two-position switch. In effect
on all inputs. SCRATCH FILTER:
Two-position switch. In effect
on all inputs. TUBES: one 7025,
two 12AX7, four BQS. DIMEN-
SIONS: 131" W, 914" D,
4%" H. PRICE: $99.95° with-
out top cover (Audiophile Net).

For Full Data On Any And
All ltems, See Your Dealer
Or Write Us Direct.

g
N
'Mllllll’
1L
Hn
i
L
nun
LTI

il

AP-437 POWER AMPLIFIER
POWER OUTPUT: 40 wolts.
FREQUENCY RESPONSE: 20-
20,000 cycles +.1 db ot 40
watts; 10-60,000 cycles 1 db
at 40 watts; 10-100,000 cycies
+1 db at 10 watts. HARMONIC
DISTORTION: 0.1% mid fre-
quencies ot 40 watts. 0.5%
20-20,000 cycles at 40 wotls.
IM DISTORTION: 0.4% ot 40
wotts.  {60:7kcf4 1).  NOISE
LEVEL: 90 db down. INPUT:
One with variable input sensi-
tivity from .7 to 10 volts. CON-
TROLS: Hum control, balancing
cantrol, bias control. QOUTPUTS:
A, 4, 8, 16, B. SPEAKER SE-
LECTOR SWITCH: Provides
swilching for one speaker, a
second speaker, or both. TUBES
two 6550, one 12BH7, one
7025, one S5AR4IGI34. DI-
MENSIONS: 10" W, 614"
H, 10” D. PRICE: $145.00°
(Audiophile Net). Price in-
cludes top cover.

*All prices are Zone I.

“There is nothing finer than a Stromberg-Carlson"

STROMBERG-CARLSON

A DIVISION

1418C N. Goodman Street

Electronic and communicotion products for home, ‘in-
dustry ond defense; including High Fidelity Consoles;
School, Sound, Intercom and Public Address Systems.

WWW. ameidceatiadioRistory.com

OF GENERAL DYNAMICS CORPORATION

L] Rochester 3, N. Y.
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heen found that the tape hiss on a “first
generation” duplieate is o little higher
than that of the “master” but not seri-
ously so. Also, there is the possibility
that some differences of piteh will be evi-
dent to the trained ear. However, this is
usually not serious enough to hother
unless the tape machines differ markedly
in speed or the listener is “cursed” with
absolute piteh.

Sound-on-sound recording is also pos-
sible. The usual procedure for addition
of material to material already recorded
makes use of an extra playhead in front
of the erase head. The original signals
are mixed with the material to he added
and the composite material is then re-

corded in the usual manner. With the
Viking deek the procedure is somewhat
different. The original material is re-
corded on the “wrong” side of the tape.
(The tape must be new or erased conm-
pletely beforchand!) 1t is then plaved
back and mixed with the additional ma-
tertal : the composite material is then
recorded on the regular side of the tape
in the usual manner. This arrangement
has the advantage that the original re-
cording is not destroved. With a little
ingenuity the process can be repeated
several tites.,

From time to time requests are re-
ceived for single-track recordings of
material originally  recorded in stereo,

Y

iy |

What we're driving at is the sim-
ple fact thatr Tung-50l Audio
Tubes are preferred by makers
of the finest Hi-Fi equipment,

TUNG.-S0L ELECTRIC INC,
Mewack 4, N. ],

STUNG-SOL

AUDIO TUBES
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Using a second tape deck the two signals
are played back. mixed, and then re-
corded on a single track. Usually some
trial and error is necessary before good
halance is obtained but nothing is lost
except time,

A more prosaiec use for this amplitier
might be mentioned. At one time or an-
other most andio fans are ealled upon to
set up sound reinforeing systems for
speeial events, This reeording amplifier
can be nsed as the preamplifier and mixer
for such a system. Simultaneous record-
ing ean he earried on as required. So far,
there have heen no requests tor stereo
sound reinforeement hut it i~ obviously
possible with this unit!

Conclusion

Bevelopment ot the recording-play-
back amplifier required many weeks.
Many cirenit arrangements were tried
out *on paper” and “in the flesh™ betore
the final version was completed. Perhaps
a few words of eaution are in order.
No one should attempt the construetion
of a unit of this kind unless he ix thor-
oughly conversant with good audio tech-
nigues. Good wiring practice must be
followed. Ground loops must be serupu
lously avoided it hum is to be mininnzed.
Some experimenting with chassis ground-
ing points may he necessary tor the low-
est possible noise level. After constroe-
tion is completed  proper adjustment
requives the intelligent use ot a wide
range audio-frequeney generator. oseillo-
seope, sensitive a.e. vaemun tube volt
meter, and varions other instruments,

The systemn whieh has been deseribed
has been used for several months and
hax given exeellent resalts onee suffieient
experience  was gained for its proper
operation. The writer happens to live
in an area served by stercophonie hroad-
casts using AM and FM. Many of these
programs have been recorded and within
the limitations imposed by AM on one
channel the results have been  highly
satisfactory. Live stereo recordings of
chivnber musiec and choral groups have
been uniformly good onee the problems
of proper microphone placement were
solved. Kxperience is the best gude here
and no absolute rules ean be given. Two

identieal  cardioid  microphones  have
wiven the best results in all eases,
Earlier reference was made to the

“hole-in-the-middle” effect. Thix is hard
to deseribe in words but a recent visitor
put it this way: “It sounds as thongh
vou hear two point sourees instead of
one,” Most available recorded stereo
tapes avoid this effect provided that the
two loudspeakers are placed flat against
the wall awayv from the corners of the
listening area. The writer prefers corner
horns tor their low-frequeney efticiency
but he often experiences the “hole-in-the-
middle” effect when these horns are used:
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for stereo reproduction. [t can he effee-
tively eliminated by using a third, or
middle, channel whose signal material is
derived from both outside ehannels. This
was the main reason for inclusion of
the hybrid ehannel in the svstem de
seribed. It requires a third amplitier
and speaker but the results are worth
the price. Tt should he mentioned that
the two outside channels are eombined
without the use of a resistanee mixer.
Eleetronie mixing is used to avoid eross-
talk between channels. There is some un
avoidable cross-talk between the two
heads mounted in-line and there is no
need to inerease it.

The only valid objection to this sys-
tem is its size and weight. It should be
possible to reduee both by the use of
transistors to replace some or all of the
many tubes now emploved. Work is now
progressing along this line but that is
wnother story.

Parrs Lt

Resistars

megohm, %% watt
2200 oluns, Y% watt

2200 ohins, 1 wat
0.22 megohms, 1 watt
D00 olins, W watt
(.56 megolhims, Y% wat
3300 oluns, 1 watt
7,000 oluns, | watt

0.1-megolun potenti
ometer, audio taper

. Ry, 0.1 megohms, 1 watt
B. B R .62 megohms, 1% watt
R, k. , B ohms, 1 watt
R, k,. R 1000 ohms, 1 watt
R K. R, R 27 wmegohms, 1 watt

Rz .82 megohms, 1 watt
0.25 megolun potenti
ometer, audio taper

R 0.27 negolims, % wat
Ry R 22.000 ohms. 1 watt
R., K negohms, Y. watt
Ry Ry Kooy Ry

R.. R,, R 0.1 megohms, % watt
R, R.R. R 0.47 megohms. 15 watt
R, k., R 1800 ohms. 1 watt
By Byy R,y R 22 megohms. % watt
R,, R 7 megohms. 1. watt
R, R 50,000-0hm  wire

woumd  potentiom
eter, linear taper

'R 33,000 ohms, 1 watt
Ry, R 27.000 ohms, 1 watt
R 62.000 ohms, 1 watt

100 ohms. 1 watt
00-ohm wire-wound
potentiometer, lin
ear taper
10-ohm. 25-watt wire
wound, adjustable
1250 ohms. 20 watts
Capacitors
C, C 5 50-uf, 6-volt eleetro
Ivtic
C.C 0.05-uf, 6-volt paper
c,C,C,C, C,, R

C,CyCy C.,

€.y Crry Ci, Csiy
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NEW
SPEAKER
SYSTEMS

Some speakers and
speaker systems provide
cleon, sharp transients
ot low and low-law fre-
quencies. Others are
very linear in response
at law and low-law fre-
quencies. Only the new
Stramberg-Carlson mul-
tiple speaker systems
give you both.

law end frequency
respanse extends at
least an actave belaw
thot heretafare passible.
The range of our MSS-
492 systemis 16-22,000
cps; the ronge of aur
MSS-491 system is 22-
18,000 cps.

Speaker system resa-
nance is lower than the
unboffled free air cane
resonance of the woof-
ers. Exceptional tran-
sient response, linear
quolity ond extraordina-
ry low frequency re-
sponse are directly re-
lated to a carefully in-
tegrated design between
our woofers and our
quarter wavelength
Acoustical Labyrinth®
baffling system. Three-
way crossover networks
are included.

MSS-491 SPEAKER SYSTEM
15" Soft Skiver Woofer, 8"
mid.range, Induction Tweeter.
Availoble in mahogany, wal-
nut or limed cak. 321," high,
38%" wide, 21” deep. PRICE:
Mohogany, $379.95°; Walnut,
$389.95°; Limed ook, $389.95*
{Audiophile Net).

MS5-492 SPEAKER SYSTEM
12” Soft Skiver Woofer, 8"
mid-range, two 2Y;" Tweeters.
Available in cherry or walnut.
32Y2" high, 333" wide, 16%,”
deep. PRICE: $249.95° {Audio-
phile Net).

For Full Data On Any And
All Items, See Your Decler
Or Write Us Direct.

MS5-461 SPEAKER SYSTEM
8" mid-range, 212" tweeter.
Available in mahogany, oak or
walnut, 24, high, 19” wide,
10" deep. PRICE: Mahogany,
$69.95°; Walnut, oak, $74.95°
{Avdiophile Net}.

RW-490 15 Soft Skiver
Woofer. $99.95*
{Audiophile Net)

c»,fa

RT-477 Induction Tweeter.
$49.95+ {Audiophile Net)

RW-489 127 Soft Skiver
Woofer. $49.95%
{Audiophile-Net)

RT-476 2%, " Tweeter.
$9.95* (Audiophile Net)

*All prices are Zone 1.

“'There is nothing finer than a Stromberg-Carlson''

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION

1418C N. Goodman Street

. Rochester 3, N. Y,

Electronic and communication products for home, in. S-C GD
dustry and defense; including Migh Fidelity Consoles: 7 gw 5 Qg
School Sound, Intercam and Public Address Systems. +W¥; L

WWW_ amerceasiadioRistery com
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Scientifically Dinected

SEPARATE AND BALANCED

STEREO

that cannot become oboolete

You can use Frazier-Engineered
High Fidelity Speaker Systems
for true separate-channel

stereo or for monaural
reproduction—and get all

the musical enjoyment you want.
Remember, too—it is not

the size of the drivers,

but the way they are coupled
to an acoustically-adequate
enclosure that gives you the
range, the balance and the
realism you want, with minimum
distortion, without coloration,
averdrive or hangover.

Your listening is not complete
until you hear the Frazier.

Many Other Hi-Fi Models
Available at Frazier Dealers
to Meet Your Space and
Budget Requirements

Write to Dept. A for
Informative Bulletins

56

HIGH FIDELITY JRAZ/JER STEREORAMA

Utilizes two Frazier Mark II high fidelity speaker sys-
tems with 30-degree separation, in smart contemporary
enclosure. The 30-degree separation and projection as-
sure excellent stereo effect at distances of five feet to as
much as sixty feet. Balanced reproduction from 30 to
17,000 cps. High efficiency permits use of any 12-watt
sterco amplifier. When uscd as a monaural system, “'big-
ness”’ is obtained way beyond the cost. Size: 54”7 x 4313”
x 32”. Finished in Fruitwood Mahogany, Blonde Korina,
Walnut, Dark Mahogany, or Ebony. Net, $295

STEREORAMA JR. Designed like the Stereorama, but
utilizes two Frazier F-8-3X Black Box speaker systems,
40 to 15,000 cps. Size: 4534” x 30” x 18”. Net, $195

WIDE-RANGE JRAZ/JER MARK I

Exceptionally wide range high fidelity speaker system.
Employs Frazier modified Helmholtz-type enclosure
with specially-designed 8-inch woofer and compression-
type tweeter. Smooth response 30 to 17,000 cps. Use as
is or in walls, closets, or other locations.

Size: 2214” x 26” x 16”. Net, $99.50

Available also in Capri cabinet. Net, $137.50

POPULAR JRAZJER DEL MAR

Remarkable high-fidelity performance in custom-crafted
cabinet at low cost. Uses highly efficient Frazier modi-
fied Helmholtz direct radiator type speaker system,
with specially-designed 8-inch driver and cone-type
tweeter (as in Frazier F-8-3X Black Box). Gives clean
reproduction from 40 to 15,000 cps. Size: 2374” x 2344” x
1174”. Finishes as Stercorama above. Net, $79.50

25 years in electro-acoustics

RAZIE

International Electronics Corporation
2649 BRENNER DRIVE, DALLAS 20, TEXAS

WWW atneidicaafadioRistery. com
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0.1-uf, 600 volts paper
Hqf, 450-volt  elec-
trolytic

H-pf, 25-volt electro-
Ixtie

20nf,  450-volt clee-
trolytic

R-uf, 450-velt cleetro-
Ixtie

25-uf, 25-volt electro-
Ixvtic

HOO-yuf, miecn

Ocb-pf,  G00-volt  pa-
per

0.05-f, 600-volt pa-
|>('r

0.006-4f, mica

0.0005-pf, mien

0.01-uf, mica

GOO0-puf, mica

0.25-uf, GM-volt pa-
I)(‘l'

1000-puf, mica

2400 f, 20-volt elee-
trolvtie

diodes

2-apere fuses
Closed-cireuit jacks
Open-cireuit  jacks

4=30 mh adjustable
coils

15-H., 65-ma chokes

DPST switehes

SPRT switehes

2.ampere selenium
recetifier, full-wave
bridge

Mierophone-to-grid
transformers

Bias oscillator eoil
(Viking D30l or
(equivalent)

G.3-volt filament trans.
formers

350-0-350 volts at 70
ma, 5 volts at 2
amps, 6.3 volts at 2
amps,

12AX7

12A07
ARTO
65
VRI150
AV

STEREO

(from page 28)

tem is a field type sound reproducing

system in which

two or

more miero-

phones, used to pick up the original
sound, are each conpled to a correspond-
ing number of independent transdueing
channels which in turn are each coupled
to a corresponding number of loud-
speakers arranged in substantial geo-
metrical correspondence to that of the
microphones, as in Fig. 4.
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Description of Systems

Following the definitions' of mon
aural. binaural, monephonie, and stereo-
phonie sound the next consideration will
be a deseription of some of the charae-
teristies of the four systems,

To achieve realism in a sound repro-
ducing svstem. four fundamental eon-
ditions must he satisfied, as follows:

. The frequencey range must be such
as to include without frequency dis-
erimination all of the audible eompo-
nents of the various sounds to he repro-
duced.

2. The volume range must be sueh as
to permnit noiseless and distortionless
reproduction of the entire range of in
tensity associated with the sounds.

5. The reverheration characteristies of
the original sound should he approxi.
mated in the reproduced sound.

The spatial sound pattern of the
original cound shonld he preserved in
the reprodueed sound.

A diagram of a monanral sound re-
produeing s~vstem is shown in Fig. 1.
The most cornmon example of 2 mon-
aural sound reprodueing system is the
telephone in whieh there is, in general,
a single souree of sound, one miero-
phone. o trausdueer, and one telephone
reeciver eoupled to one ear of the lis-
tener. In most loeal applieations, the

earbon microphone is coupled direetly

to the telephone reeciver. Tn long dis-
tance telephony vacuum tube and tran-
sistor amplifiers may he used hetween
the mierophone and loudspeaker. For
other more limited applications, as for
example, monitoring purposes, the trans-
ducer may he a radio transmitter and
recciver, a television sound transmitter
and receiver. a dise phonograph reeorder
and reproducer. a sound motion picture
recorder and reproducer and/or a
magnetic tape recorder and reproducer.
In some applications, there may he more
than one sound source. One or more mi-
crophones may be used. In some apph
eations two telephone receivers may be

1 The definitions of the terms monaural,
binaural, monophonic, and stereophonie,
agree substantially with those of modern
dietionaries. In addition, the terms binaural
and stereophonic as defined in this paper
have been standardized. As a result, the in
correct usage of binaural to designate a
stereophonic system is disappearing. Mon-
aural is still incorreetly used to designate
a single-echannel field-tvpe sound reproduc-
ing system. Monophonic is a relatively new
t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>