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One design engineer tells
another exactly how he
puts the “high” in “fideljty”

New design! Just demonstrated the model!
FM’s superb...such quieting...rock-stable
tuning! Can’t hear any hum in the wide-open
audio preamplifier...or noise in the treble!
And the power amplifier...just feel that bass!
He has good reason to be proud. From front
end to output stage, the design’s a honey.
And, as he says: “...the tubes are RCA!"
RCA tubes for monophonic and stereo-
phonic high fidelity have been especially de-

ﬂﬁand

the ™
tubes |
are # |
RCA!"

signed to bring out the best in your equip-
ment. Among these are four special types—
RCA-6973 and 7027 beam power tubes, RCA-
7025, a high-mu twin triode controlled for
hum and noise and the 7199, a remarkable
triode-pentode combination.

Your RCA Field Representative will be glad
to help you select the right tube for your
cireuit. Call him now. Or you can get techni-
cal data from RCA Commercial Engineering,
Section D-91-DE, Harrison, N. J.

RCA tubes for High Fidelity also available from
your local Authorizred RCA Tube Distributor

RADIO CORPORATION OF AMERICA

Electron Tube Division

RCA Field Offices

EAST:

744 Broad Sireet
Nework 2, N, J.
HUmboldt 5-3900
MIDWEST:

Suite 1154
Merchandise Mar Plozo
Chicogo 54, MlI.
WHitehall 4-2900
WEST:

4355 E. Woshington Blvd.
Los Angeles 22, Calif.
RAymond 3-8361

Harrison, N. J.
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Tung-Sol audio tubes

now twin-packed

in matched pairs

by the manufacturer

588] For service in

omplifiers of up to 50
walts,

6550 For service in

omplifiers and commer-
ciol audic equipment of
up to 100 wotls,

OW you can come as close to

faultless sound reproduction
as the design and circuitry of
your hi-fi equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

Use of Tung-Sol 5881 and 6550
tubes has long been associated
with amplifiers of the very finest
design. These tubes have always
been produced to closest possible
tolerances with cathode current
ranges held to an absolute mini-
mum.

Now, in twin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment.
See your parts supplier.

Tung-Sol Electrie Ine., Newark
4, New Jersey.

tTUNG-SOL

2

AUDIOCLINIC??

JOSEPH GIOVANELLI*

Amplifiers and FM Inteiference

Q. I live aboul three eity blocks from a
fairly strong FM station which docs com-
mereial  broadcast musie via  multiplen.
This M signal has been conting through
my music system for about two years. By
juggling the wvarious a.c. power leads,
audio cables, and all conecorned, 1 have
been able lo keep the amownt of signal
pleked at a minimum.

1 have just completed a sleveo instolla-
tion. The FM station is coming in wmseh
more strongly, and cwrionsty enonwgh, it iz
more pronounced in the “left” channel
than ir the other. In the vight channel, 1
gel an overdose of hum, which doecsn’t
worry me. I have been fighting the Joom
war fer years, and I am confident 1 can
lick: that. My question is, How can [
prevent this annoying inlerference? Cam-
eron Magnon, Tampa, Fla.

A. The first thing to aseertain is just
where the signal is entering the equipment.
To do this, first short the pickup leads. If
the signal eceases, you have obviously lo-
cated the souree of entry, the pickup and for
associated leads. If the interference still
persists, short the grid of the second stage
of the preamplifier and so on down the line
until you have found the point of entry
of the signal.

You will then have to experiment with
bypass capacitors. You probably can find
one whose value is sufficiently large to
shunt out the interfering signal and yet
sinall enough so as not to limit the high-
frequency response of the equipment.

If this method fails, place a ehoke in
series with the offending lead. This choke
can be made by winding 20 toyns of No. 24
enameled wire around a l-megohm 2-watt
resistor. You may have to provide shielding
for this filter arrangement. The filter ean
be rendered even move ecffeetive through
the use of a second ecapacitor, arranged in
the cireuit in sueh manner that the eireuit
iz o capacitor-input pi-type filter.

Should the interference still continue,
you will liave to resort to a wavetrap rather
than to the filter system just deseribod,
This ig made of a series-resonant civeuit
placed aeross the offending input circuit.
and a parallel resomant circuit placed in
series with the hot lead. Thic wunit must
be shielded and the shield returned to a
good ground. Capacitorg here should be
variable, and their values are 10 puf
maximum to 1 puf with their rotors open.
Induetances arve wound of No. 14 enameled
wire on a 3&-ineh form. Baeh induetance
should eontain 3 or 4 turns, The inductince
should not be elosewound, but rather,
shiould be spaced. After the coils are wound
the forms are slipped out, leaving a self-
supporking structure. After the wiring of
the wavetrap hax been completed, set the
amplifier to the phono position or whichever
position produces the interference, and ad-
just the funed cirenif for minimun signal.

Tf no such dip ean be found, the c¢oils in
the network contain too much or too little
inductance. You can determine which of
these conditions prevails by compressing
the turns. Comipression increases induet-
ance, expansion deereases it. If this pro-
cedure does not produce a null in the sig-
nal, you must then add or subtract turns.

* 8420 Newlirk Ave., Brooklyn 3, N. ¥.

Speaker-Miciophone

Q. Is there any reason why a speaker
could not be adapled for use as a miero-
phone? It wounld seem to me that a speaker
system should wield resulls at least ax
good as a comparable quality microphone
in this regard. 1 have no idea whal oulput
can be capeeled from a speaker working
in reverse, bul | would guess that well over
1 muy could be obtained under working
conditions. If the oulput would be inordi-
nately high, is theve any simple way 1o re-
duce the strength of the signal to a work-
able value? Also, would there be any diffi-
culty with impedance mismateh, and how
can this be reclified? John Graner, Greal
Neck, N. Y.

A, The experiments T have performed
suggest that a speaker ¢an serve very well
as i microphone. Unfortunately, a speaker
which gives a good aceount of itself at the
bass end, doesn’'t always perform the same
at the high end and wvice verse. I found
that one needs a highly compliant speaker
for use as o mike, just as one needs such
a speaker if it ig to be nsed in an infinite
haffle enclosure.

Impedance matehing is not much of a
problem. You are likely te get enough drive
from the loudspenker so that you eam con-
neet it directly to the grid of the mike
input of the prenmplifier. If you need more
gain than that provided by the unaided
speaker, you ean use a line-to-grid trans-
former to make up the difference. Unless
you load the sccondary of the matehing
trangformer in some¢ manner, you cannot
achieve a mateh of impedances sinee the
grid is virtually an open circuit and, there-
fore, performs no loading action. If you
wish to try matching impedances, use a
30-ohim to grid transformer and load the
secondary with o resistor whose value is
half of the secondary's nominal impedance.
(The foregoing assumes that the imped-
ance of the speaker being used iz 16-ohms.)
If thiz combination overloads the front
end, you will have to use the ordinary po-
tentiometer cireuit, with the full resistance
of the pot serving as the transformer's
load.

If you are going to use transformers,
you must use good ones. If you do not do
so, vou will lose any advantages of the
microphone. You will never know whether
the transformer is causing a given effeet
or whether the microphone is caunsing it.

A microphone of the type in which you
are iuterested has some other advantages,
notably that, beeause of its lurge pickup
area, more sound ean be captured. This
can mean that the diaphragm need not be
driven far at all in order to obtain a good
output level. As iz well known, the less a
diaphragm can be moved, the better will
be the results obtained sinee the motion is
more nearly linear when the excursious are
kept small, This is merely a hypothesis I'm

throwing out for those interested in
experimentation. I lhave not tested its
validity.

Amplifier Instability and Remote Lines

Q. Thiz past weekend I was asked to
conneel a remote speakry system for a
[riend.

The system consists of an amplifier feed-
ing « 500-ohm lne, thenee 1o a 500-ohm
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Stereo and monaural . .. most people ready to buy high fidelity com-
ponents seek advice from friends who own them. Generally you will find that these
knowledgeable owners have a Garrard changer. And if you ask experienced dealers,
they will invariably tell you that for any high fidelity system, stereo or monaural, the
world’s finest record changer is the...




RICHARD TUCKER
tapes his own
recordings on

That alone is not
the reason why
you should use

Here’'s why
you should use

It's the best-engineered tape in the world
...gives you better highs...better lows...
better sound all around! Saves your tape
recovder, too—because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic heads or shed oxide powder into your
machine. Price? Same as ordinary tape!

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

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

4

speaker and an 8-ohm speaker fed threugh
a matching transformer, each speaker con-
trolled by “1” pads on the speaker side of
the transformer. The distribution line was
an unknown (but very long) length of No.
18 lamip cord.

At moderately loud volume levels, the
system was unstable and would motorboat
badly. Reduction of bass would stave off
the motorboating some but not much. In
connecting an outboard jack to the line I
noticed that holding onc lead of the line
while standing on wet ground encourcged
the instability; touching the other lead
had no effect. Also, this effect was not
noticeable when standing on a dry beoard.

The amplifier was connected 1o the
speaker through a short lead and full gain
could Ve used with no instability.

From the above I assume the instability
ig due to line capacitance. I so, could this
be eliminated wilhout replacing the line,
since veplacement would be almost vmpos-
sible? H. S. Newins, Red Bluff, Calif,

A. I agree with you that the instability
is caused by an alteration of the feedback
eharacteristics of the amiplifier resulting
from the long line. It will be hard to say
whetber this trouble is the result of capaci-
tive ‘effects or inductive effects because a
long line will contain significant amounts
of bhoth.

Before adding reactances and eapaci-
tances in an attempt to tune this diffienlty,
ground the amplifier to a good ground, and
ground the common side of the far end
of the 500-ohm line and one side of =ach
gpeaker voice eoil. Sometimes this kind of
grounding will shunt out this kind of in-
stability. If it works, it will save you much
trinl and error fiddling with inductances
and capacitanees which will otherwise be
your fate,

Stereaphonic or Monophonic Sound

Q. I have many monophonic discs and
tapes. Now, with the advent of stereo, is
my monophonie collection worthless? Ar-
thur Darrow, Albany, N. Y.

A. I have met many people who lament
the fact that stereo has made their fine
record collections obsolete and miserable.

While it iz unquestionably true that the
addition of spaciousness to mugic adds
much to our emotional réactions to. it, it
does not and should not mean that we can
no longer enjoy our otherwise fine dises.
When you stop and thizk abount it many
people began collecting records in the 20's
and before, and the sound on those early
dises was poor indeed compared fo those
of today. Those people have not disearded
them, I guess this is partly related to
sentiment and is the symbol of a past
whiech many of them considered to be
better than the present. Probably, though,
in the vast majority of instances, people
hold onto these dises simply because of the
artistry of those appearing on them. Stereo,
wonderful though it is, cannot give us
those oldtimers who have flashed across the
concert and popular stages. This is not
simply true of the 20's. It holds even for
comparatively reeent monophonie releases.
What about those releases of old 78's or
the immortal performances of Toscanini?
True, sterea could have enhanced all of
these performances, but they are still fine,
valid ones, even without stereo., Of course,
a record need not be world-acelaimed in
order for it to be enjoyable to you. The
main thing is that youn liked it when you
bonght it aud probably did right up until
thie time you heard your first stereo broad-
cast,” Listen to that menophonie dise or
tape again and you will probably enjoy it
as much ag always, I have such dises and
tapes in my own colleetion, and I have
stereo as well,

If possible, you should have equipment
capable of playing both types of material.
After all, there will be new music and new
performances of old music. All of this will
be recorded for our enjoyment. It will be
captured in stereophonie sound.

You should not feel that the steveo sys-
tem is just a flagh in the pan, since mate:
rial is coming at us with extreme rapidity,
and this material and the equipment with
which to play it, is being sold at a tre-
mendous rate. It is hard to believe, but in
the short time that the stereo disc and
tapes have been with us. over 1,000 titles
have been released. P2

The Home Stereo Concert
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NEW LITERATURE

e Alpha Wire Corporation, 200 Varick St.,
New York 14, N. Y. is now offering free a
wire-stranding chart, designated ZK-4,
which makes it possible to determine vap-
idly the available stranding combinations
for various sizes of conductor wire. This
information is shown on a one-page refer-
ence chart which also tells the number of
smaller gauge wires necessary to make up
the cross-gectional area of a conductor.
The chart is free, and will be furnished on
request to Alphe Wire Corporation, or in
response to the Reader Service Card. D-16

e Astron Corporation, 235 Grant Avenue,
Sast Newark, New Jersey, announces the
availability of Service Replacement Cata-
log AC-7 which covers technical data on
the company's full line of capacitors and
filters for radio, TV, and electronic appli-
cations. The illustrated 16-page Dbooklet
features a photographic “guided tour” of
the Astron plant and explaing product pro-
duction from researching and engineering
to testing and guality control. Complete
product listings are also shown, D-17

® BElectron Tube Division of Radio Corpo-
ration of America has just announced the
latest edition of the well known RCA Re-
ceiving Tube Manual, RC-19, This manual,
which is claimed to have sold more than
two million copies since 1947 in earlier edi-
tions (and we wonder how many more
were sold before then, for we remember
them much further back than 1247), is the
most comprehensive and authoritative
book of its type in the industry. The new
edition has been revised, expanded, and
brought up to date. It contains techmical
data for more than 625 receiving tubes,
including types for black-and-white and
color television, sevies-string applications,
12-volt automobile radio receivers, and
high fidelity audio, and more than 95 pic-
ture tubes including color types. A verita-
ble education in vacuum tubes and their
applications, this new manual also covers
basic tube theory in the same easy-to-un-
derstand style used in previous editions.
The section on Electron Tube Applicationg
has been expanded to include a descrip-
tion of tone-control circuits for hi-fi audio
amplifiers and high-voltage regulator cir-
cuits for TV use. Other sections include
information on generic tube types, inter-
pretation of tube data, and electron-tube
installation.

The Receiving-Tube Classifieation Chart
hits been revised to show the latest tube
data, and types designed for series-string
applications are gpecially marked for easy
selection.

The popular Circuits section at the back
of the book shows a new intercom for
three or more stations and several new
high-fidelity audio amplifier circuits in-
cluding preamps for magnetic and ceramic
pickups, an audio control unit incorporat-
ing both volume and tone controls, and
two complete hi-fi amplifiers having out-
puts of 10 and 35 watts, respectively, and
suitable for both monophonic and stereo
applications.

Copies of the RC-19 RCA Receiving
Tube Manual can be obtained from RCA
Tube distributors, or by sending 73 cents
to Commercial Engineering, Electron Tube
Divigion, Radio Corporation of America,
Harrison, New Jarsey.

e Astron Corporation, East Newark, N, J,,
is making available to design engineers a
series of publications called “Techniques,”
covering a variety of subjects in the ca-
pacitor field. The current issue deals with
“Application Noteg on the Solid Electroly-
tic Tantalum Capacitor,” in an article by
Matthew Katz, Engineer in Charge of Lhe
Tantalum Department of Astron Corpora-
tion. Other Astron components will receive
similar treatment in subsequent issues to
provide ready visualization for the design
engineer sceking characteristics for spe-
cial problems.

Reguests for copies should be addressed
to Astron Corperation, 255 Grant Ave,,
Tast Newark, N. J.
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OBOE . . . a double-reed woodwind. Fundomental [requency range: 250 to 1750 cps, Overtones extend to 14.100 cps.

T’S as if you were on the podium—baton in hand—directing the woodwind
section to ‘give you more oboe'. For, with the Blonder-Tongue Audio Baton,
you are in complete command of the tonal color of the performance.

The Audio Baton does this by dividing the audible spectrum into nine separately
controllable octaves. Each octave can be independently boosted or attenuated as
much as 14 db. By boosting the overtone frequencies of a specific instrument you
can enhance its character and timbre. By boosting its fundamentals, as well, you
can bring the instrument forward in relation to the rest of the orchestra or ensemble.
To make even the finest high fidelity system sound better, simply connect the
Audio Baton. In modern enclosure 119.95 at high fidelity dealers or write:
Blonder-Tongue Laboratories, Inc.,, 9 Alling Street, Newark 2, New Jersey.

fingertip control of the full orchestral range...
octave by octave...new blonder-tongue audio baton
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for less work and more play

GET THE TURNTABLE
THAT CHANGES RECORDS)

B i N R BT S T O I S M S

veoanwr e n

MIRACORD XS-200

D e T T T

R i A T

No turntable and no record player,
in the history of high fidelity, gives
you more quality and more features
than the famous MIRACORD XS-200!
® heavyweight, professional-type turn-
table—and a fully-autom:tic changer!
® plays both stereo and monophonic!
& push-button controlled throughout!
® Magic Wand spindles eliminate
pusher platforms and stabilizing
armx|
¢ intermixes 104 and 12%; plays all
4 gpeeds; has a 4-pole motor!
® even as a turntable it shuts off
automatically when vecord is
finished and tone arm returns to
rest position.

—vyet 1L cokls only 567501111dn‘ophile net

B N L SR S I RS

B T T T I I P R P

STEREOTWIN

bt AL LI IR T P W e e e e

R

the stereo cartridge that

ELIMINATES HUM!

STEREOTWIN is the perfect magnetic
hi-fi eartridge for stereo and mon-
aural! It fits all record changers and
standard tone arms. And thanks to
special construction and MuMetal
shielding, it eliminates hum! Instant
stylus replucement, too.

NOwW 54450 awdiophile net
L

2

For Free catalopue. please twrite Dept. 4

AUDIOGERSH CORP.

514 Broadway, New York 12, N.Y, J
WORTH 6-0800

FAR AHEAD) THE FINEST BY FAR
Rvailable at selected dealers.

LETTERS

Galactic Noise

Sik:

Harmmn-Kardon hng evoated o mild favor
in the industry by introducing a new term
in the published speecificationz of its new
Model ST350 AM-I'M sterco simuleast and
FM multiplex taner.

The paragraph deseribing the FM see-
tion reads “remarkable sonsitivity permits
distant station reception—Ilimited only by
milactic noige.”

The compmiuy has heen husy answeriug
consumer  correspondence and telephone
culls on the wmeaning of “galnctic noise”
aud itg influence on funer design. We
frankly wever roalized the sybject would
appeal to so many audio euthusiasts, For
those consuners who may not have seen our
ad or published specifientions and who ave
interested in tuner design, I would like to
explain the meaning of the term,

Galactic noise ean be tormed as noise or
interference from outer space. Every star
and galaxy emits electromagnetic radiation
over a wide frequeney spectrum. Part of
this speetrum is light and can be seen.
Another part is radiation in the VHEF
portion of the band and ean be picked up
by any FM or TV receiver of sufficient
sensitivity, The charactoristie of the noire
1 guize similar to thermal resistor noise
and to “shot"” noise in vaenum tubes,

Altliough galactic uoise is not present in
a4 roeeiver whon eonngeted to o signal
generator for measurement, the noise will
enter the tuner as soon as it is connested
to an antenna. For a toner to reecive an
FM sigual, the signal must exeeed hoth the
intermally generated noige and the galaetie
uojse in intensity. The galactic noise,
therefore, becomes a practical linit to the
possible sensitivity of an FM receiver,
poorly designed tuner will not he affected
by fthig typo of onoise hecause the noise
created within the tunec is sufficiently high
to mask the galactic noise. Our new STE50
offers a front-ond design whose noise figure
is 50 low that this woise from outer spuce
is itz only limit.

LroN Kuny, Sales Promotion Manager,
HapMAN-ITARVON, INC.,

521 Main 8¢,
Westhury, 1. I, N. Y.

Corrections

Stk ;

Three corrections should be enteved on
the sechematie of “The Purple Cow™ im-
plifiecr on page 31 of the January issue,

The resistor between the arm of the 5k
potentiometer and the junctioned plates 2
aud 5 of the 68SN7 ig 18,000 ohmy, instend
of 1200 as shown. Additionally, the eathode
piu 8 of the 6U8 should be marked as
Laving a 140-volt potentinl. The next item
is my error and L[ apologize for it, but the
voltnge at plates 2 and 5 of the 65N7
should have Leen shown as 8935 volts instend
of THS.

J. Q. WINTEREPOON,

85 Keller Ave,

Kenmore 17, N
(And we apologize Jor the firsl two criors.
Ep.) :

Ste;

I Yigve notad two errors in our artielz on
the Regal speaker systemas, The “rear view!
photograph of the system as shown on page
25 of the Mureh issue ix actually a phantom
view, In Fig. 6 on page 26, (A) is drawn
incorreetly. The voice eoil ig shown jost the
same length as that of (B), but it should

be just as long ag the gap and no longer.
Rosere C. Avepox, Engineer,
Euegrro-Vorer, Inc.,
Buchanan, Michigan

The Bi-Ortho Circuit
Stz

Lately you have been printing a lot of
interesting and  informative artieles on
stereo reproduction, and as a reader T am
certainly pleased. However, every now and
then an article appears that makes me
wonder. Such an artivle is “For Stareo, the
Bi-Ortho Output Circunit,” by €. Nicholas
Pryor, in your Novenber issue.

The idea of providing more power reserve
(except nnder unusunal signal conditions)
for cach stereo channel fhan is available
from two separate amplifisrs using the same
output tubes ig a good one. However, con-
trary to popuolar opinion, a cathode fol-
loweer will deliver the maxinum output to a
load equal to the plate registance ry of the
tube, aud uot to a load of ry/(w+ ). The
steret lies an being able to drive the grid
with Jarger sigunl swings in the case of
the higher-resistance load. So Mr. Pryor’s
channel providing the BE, output is work-
ing under very unfortunate loading condi-
tiong amd the power output from this
chamiel will be Hmited compared to that
ot the AL, channel. Any hoped-for poiver
reserve. over a ftwo-amplifier system is
thereby prevented. In addition, a preat
differential in power output exists between
the two channels—uan undesirable condition
indeed. Mr, Pryor hog ended up with a
system of lesser gquality than lie needed to.

If Mr. Pryor would use the same trans-
former in the cathode e¢hannel (BE,) as
he nged in the plate channel, he woulil eure
these illy; both ehannels would have the
same output power, e would have his re-
sexve: power, and he would avoid the naces-
sity of winding an output transformer.

One further point. A re-evaluation of the
nagnitade of various ontput-fube-grid
driving voltages is in order. It seems proh-
able that simple snms and differences of
L, and E, will not do the frick; however,
this needs farther investigation.

Wirniaa ¢, Houa,
917A Bireli Road,
East Lansing, Michigan

Spedcker Cabinet Controversy
Sik:

The interests of elavity might be hetter
served if Mssrs. Williams and Novak, in
thetr rebuttal (LETTERS, Junuary) to Mr.
Villehur (LErrERs, Décember), wonld plead
to the issue.

As Mr. Villehur poiuts out, their state-
ment that “A large box always allows more
and cleaner bass than does 4 small box,”
is patently either incorrect or ineomplete.
Williams and Novak tacitly concede this
hy basing their explanation on the assump-
tion that the same speaker i3 used in each
CAse,

This particnlnr assumption apparoutly
binds them to the canventional viéwpoint:
having chosen a spenker, system resonance
is a fanction of box size. Althougl valid,
thiz viewpoint is no more so thaw what I
take to be Mr. Villehur's: having chosen a
system resonange, box size is a fanetion of
speaker eompliance. Once this chosen reso-
nange 8 attained by a proper combination
of box aud speaker eomplianve, an inerease
in hox gize iy pointless,

For given sound output ani frequeney,
the cone must move u certain distance.

(Continued on page 81)
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» style
- performance
- fuality

STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $4 4995

Shpn. Wi 182 Tas.

MODEL SC-1 (speaker enclosure) $ 3695

Shog. WI. 42 Ibs. each

Superbly designed cabinetry to house your complete sterco system.
Delivered with pré-cut panels to fit Heathkit AM-FM tuner (PT-1),
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank
panels also supplied to cut out for any other ecquipment you may now
own, Adequate space also provided for tape deck, speakers, record
storage and amplifiers. Speaker wings wiltl told Heathkit SS-2 or
other speaker units of similar size. Available in unfinished birch or
mabogany plywood.

MONAURAL-STEREO PREAMPLIFIER World's largest manufacturer of
KIT (Two Channel Mixer) electronic instruments in kit form

MODEL SP-2 (stereo) $56.95 Shpg. Wi, 15 Ibs.

MODEL SP-1{monaural) $37.85 Shpg. Wt. 13 bs. HEATH CONMIPANY
MODEL C-SP-1 (converts SP-1 to SP-2) $21.95 Benton Harbor, 25, Michigan
Shpg. Wt. 5 Ibs. f

Special “‘building block™ design allows you to [N ElEe
purchase instrument in monaural version and add H
stereo or second channel later if desired. The SP-1 =
monaural preamplifier features six separate inputs
with 4 input level eontrols. A function selector
switch on the SP-2 provides two channel mixing,
A 20’ remote balance control is provided.

HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $G 495

Turntable quality with fully automatic
features! A unique ‘‘turntable pause” allows
record to fall gently into place while turntable is stopped. The tone
arm engages the motionless record, and a friction clutch assures
smooth start. Automatic speed selector plays mixed 334 and 4§
RPM records regardless of sequence. Four speeds available: 16, 3334,
45 and 78 RPM. Changer complete with GE-VR-II cartridge with
diamond LP and sapphire 78 stylus, changer base, stylus pressurc
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs.

“EXTRA PERFORMANCE'' 55
WATT HI-FI AMPLIFIER KIT

A real work horse packed with top quality
features, this hi-fi amplifier represents a &
remarkable value at less than a dollar per
watt. Full 2udio ountput at maximum
damping is a true 55 watts from 20 CPS
10 20 ke with less than 2% total harmonic  MODEL W7-M $5496
distortion throughout the entire raoge.

Featuring famous **bas-bal’" circuit, push-

pull EL34 tubes and new modern styling.

Shpg. Wt. 28 1bs.
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“BOOKSHELF' 12 WATT AMPLIFIER KIT
MODEL EA-2 $2895

There are many rcasons why this attractive amplifier is such a tre-
mendous dollar value. You get rich, full range, high fidelity sound
reproduction with low distortion and noise . . . pfus **modern styling”.
The many features include full range frequency response 20 to 20,000
CPS +1 db with less than 147 distortion over this range at full 12
watl oulput—its own built-in preamplifier with provision for thrce
separate inputs, mag phono, crystal phono. and tuner—RTAA cqual-
ization—separate bass and treble tone controls—special hum control
and it's casy-to-build. Complete instructions and pictorial diagrams
shaow whete every part goes. Cabinet shell has smooth leather texture
in black with inlaid gold design. Shpg. Wt. |5 Ibs.

YMASTER CONTROL'® PREAMPLIFIER KIT
MODEL WA-P2 ${975

All the controls you need to master a complete high fidelity system
are incorporated in this versatile instrument. Feaiures 3 switch-
selected inputs each with level control. Provides tape recorder and
cathode-follower outputs. Full frequency response i5 obtained within
+ 134 db from 15 to 35,000 CPS and will do full justice to the finest
available program sources. Eg__;iization is provided for LP, RIAA,
AES, and early }'3 records. Shpg. Wi, 7 Ibs.

HIGH FIDELITY TAPE
RECORDER KIT
MODEL TR-1A $9995 MODEL TE-1 $3995

Includes fapa deck assembly. pre. Shpd. WL 10 103, (Tape Preamplifier Onily)
amplifier and roll of tape.

The model TR-1A provides monaural record/playback with fast

forward and rewind functions. 714 and 334 |PS tape speeds arc
selected by changing belt drive. Flutter and wow are held to less than
0.35%,. Frequency response at 7% 1PS 2.0 db 50-10,000 CPS, at
334 IPS +2.0 db 50-6,500 CPS. The model TE-§ record/playback
tape prcamplifier, supplied with the mechanicul assembly, provides
NARTB playback oqualization, A two-position selector switch pro-
vides for mike or line input. Separate record and playback gain
conlrols, Cathode follower output, Complete instructions provided
for easy assembly. Signal-to-noisc ratio is better than 45 db below
normal recording level with less than 14 total harmonic distortion.
(Tape mechanism not sold separately). Shpg. Wt. 24 lbs.

' delity mater:al E_(ﬁclen c:rcmé

HIGH FIDELITY AM TUNER KIT
MODEL BC-1A $269°5

Designed especially for high fidelity applications
this AM tuner will give you reception close to
FM. A special detector is sacorporated and the
IF circuits are “‘broadbunded™ for low signal
distortion. Sensitivily and selectivity are cxcellent
and quiet performance is assured by a high
signal-to-notse ratio. All tunable components
are prealigned before shipment. Your “‘best buy'
in an AM tuner. Shpg. Wt. 9 Ibs.

t_um:r s }ohr least expensive ssour{,e of

“UNIVERSAL" 12 WATT
AMPLIFIER KIT
MODEL UA-1 $2196

Ydeal for stereo or monaural applications, this
{2-watt power packape leatures less than 29,
total harmonic distortion throughout the entire
audio range (20 to 20,000 CfS) at full 12-watt
output. Use with preamplifier models WA-P2
or SP-1 & 2. Taps for 4, 8 and.16 ohm speakers.
Shpg. Wt 13 lbs.

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

Heathkit hi-fi systems are designed for maximum flexi-
bility. Simple conversion from basic to complex systems
or from monaural lo slerec is easily accomplished by
adding lo already existing unils, Heathkil engineering
skill is your guaraniee against obsolescence. Expand

your hi-fi as your budget permils . . . and, if you like,
spread the payments over easy monthly instalfments
with the Heath Time Payment Plan.
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CONTEMPORARY
Model CE-1B Birch
Model CE-1M Mahogany

CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4395 cuch

Control your complete home hi-fi system right from
your easy chair with this handsome chairside en-
closure in either traditional or contemporary mod-
els. It is designed to house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and the WA-P2
preamplifier, along with the RP-3 or majority of
record changers which will fit in the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on either right or left side as
desired during the construction, and the lift-top
lid in front can also be reversed. All parts are pre-
cut and predrilled for easy assembly. The con-
temporary cabinet is available in either mahogany
or birch, and the traditional cabinet is available in
mahogany suitable for the finish of your choice.
All hardware supplicd. Shpg. Wt. 46 1bs.

* No Woodworking Experience
Required For Construction.

o All Parts Precut & Predrilled
For Ease of Assembly.

TRADITIONAL

* Maximum Overall Dimensions: Model CE-1T Mahogany

18" W. x 24" H. x 35%" D. 7

' v “BASIC RANGE'" HI-FI SPEAKER S‘YSTEMKIT

IT'S EASY ... IT'S FUN The modest cost of this basic speaker sys-

AND YOU SAVE UP TO % tem makes it a spectacular buy for any
WITH DO-IT-YOURSELF HEATHKITS

hi-fi enthusiast. Uses an 8° mid-range
Putling together your own Heathkil can be one of the most :&iﬂe{ha:g:qu:;rifégg-r;eot:;e?zﬂm;g
exclling hobbies you ever enjoyed. Simple step-by-step In- : ) CPS. C'rés‘sové'r cireuit is -t;'n'i]t.- : i
structions and large piclorial diagrams show you where “in Vﬁth balance Cbn't"rﬁl. Im- |
every parl goes. You can'{ possibly go wrong. No previous 3 e :
electronic or kit building experience is required. You'll |
|
|

pedance is 16 ohms. Power rat-
learn a lol about your equipment as you bulld it, and, of

ing 25 watts. Tweeter horn ro-

tates si at the : a
course, you will experience the pride and salisfaction of E s thab e pekCTRmAL,
having done it yourself.

be used in either an upright or
horizontal position. Cabinet is
made of veneer-surfaced fur-"
niture-grade plywood suitable
forlight or dark finish. All wood
parts are precut and predrilled.
for easy assembly. Shpg. Wi,
26 Ibs.

—

MODEL 55-2 $3995
Legs: No. 91-26 Shpg. Wt 3 Ib. $4.95

DIAMOND STYLUS HI-Fi

PICKUP CARTRIDGE

MODEL MF-1 $2695

Replace your present pickup with the MF-1
and enjoy the fullest fidelity your library of
LP’s has to offer. Designed to Heath specifica-
tions to offer you one of the finest cartridges
available today. Nominally flat response from
20 to 20,000 CPS. Shpg, Wt. I 1b, J

*‘RANGE EXTENDING’' HI-FI
SPEAKER SYSTEM KIT

The SS-1B employs a 15" woofer and super
tweeter to extend overall response of basic
§S-2 speaker from 35 10 16,000 CPS +35 db.
Crossover circuit js built in. Impedance is 16
ohms, power rating 35 watts. Constructed of

LEGATO HI-FI SPEAKER SYSTEM KIT
MODEL HH-1 $29995

The startling realism of sound repro-
duction by the Legato is achieved
through the use of two 15" Altec
Lansing low frequency drivers and a
specially designed exponential horn
with high frequency driver. The special
crossover network is built in. Covers
25 to 20,000 CPS within + 35 db. Power
rating 50 watts. Cabinet is constructed
of 34" veneer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your
choice. All parts are precut and pre-
drilled for casy assembly. Shpg. Wt.

34" veneer-surfaced plywood suitable for light 12 1bs.

or dark finish. Shpg. Wt, 80 Ibs.

COMPANY - BENTON HARBOR 25, MICH.

”@bsidr’ary of Daysirom, Inc.

O Please send the Free Heathkit catalog.

piaoneer in
“dfo-lt-yourself’"
electronics

MODEL SS-1B
$999s

Enclosed find §........
Please enclase t
{or parcel post—express
orders are shipped de-
fivery charges collect.
All prices F.O.8. Bentan
Harbar, Mich, A 209 de-
posit is required on all
C.0.D. ordars. Pricas
subject 1o change with-
out nolice.

address

city & state

SEND FOR FREE CATALOG

QUANTITY ITEM MODEL NO. PRICE

Describing over 100 easy-to-build
kits in hi-fi, test, marin¢ and ham
radio fields. Also contains com-
plete specificalions and sche-
matics.
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1. RCA and.STEREO -

HIS IS PUTTING the cart before tha horse

—but the three large, identieal press

envelopes I received in one mail from
RCA Victor that will be discussed below
enclosed some pointers on stereo that were
so unexpectedly to the point-(even though
in triplicate)—that X am prefixing them to
my somewbat satirical discussion on mail-
ing pieces in gemeral, which you'll get to
after you read this. The three XCA pack-
ages constituted one of thoss bulky press
colleetions, inspirational multigraphed
articles by famous personalities, glossy
ejght-by-tens of record stars and the like,
that tend to clutter up our mails these
days. I’d like to dare to throw them all
out unopened but I never do. For inevita-
bly, every so often, there iz a uugget of
pure gold on foolscap to be fourd in them,
Right in the middle of this package was a
clip entitled “Some Frequently Asked Ques-
tions—and Their Answers—About Stereo
Records.” Oh-oh, says I and almost threw it
agide. The wusual staff, I thought, and
probably I koow tbe answers anyhow.

But not a hit. These RCA questions were
reasonable, sensgible, genuinely of the sort
that people do ask, And the answers were
intelligent omes. Somebody at RCA is on
the ball, as the old phrase goes.

Out of the tem or so questions and
answers typed over three pages, I red-
penciled a couple for your information and
intereat.

“How should I place the loud speakers
lo get the best resulfs from siereo records
and tapes?”

Is that a cogent questionl RCA suggests
that since every room has its own acoustical
proporties, the best results, first, will be
achieved hy trial and error. That is 2 view-
point that I heartily endorse. The thing
not to do, as anybody ought to be able to
understand, is to buy your stereo fixed
and ready-mounted, then plop it into what-
ever small space the prevailing decor
allows. RCA is so right and this eommon
sense 38 pleasant to read.

The rest of the answer, though, is even
better. RCA goes on to a rule of thumb
for speaker separation that is the simplest
and beat I've yet seen for the general stereo
user. Rather devastating, too, if you'll keep
in your mind's eye some of the fancier
steren congoles now on the market.

“ds a rule of thumb, the most effeot can
be aohieved by silling the same distance
Jrom the speakers as the speakers ave from
each other. . . . It 18 not recommended
plactng speakers closer than siz feel to-

10

Edward Zﬁtnall-Canby

-gether; -as the-trus -stereo effect will most
likely dbe lost.”

Take that from RCA oand ponder it well.
Sometimes the truth can be so esimple that
it's hard to believe. And note a further
implication in RCA’s angwer, that a good
and likely optimum separation for the
average smallish living room is around
eight feet. Better saw that new stereo
cousole of yours in half and fill in the
gpace between with o nice, unclnttered
table or something.

Another elincher of a question posed by
RCA’s stereo man, is “Will I bg able to
hear the stereo effect at any other place in
the room?” (That Js, any other place than
midway between speakers, as far back as
they are spaced apart).

Now as we all know, thers haa been more
hot air, more confusion—and more bard
thinking—on this aspect of stereo than
almost anywhere. ¢lse; the ingemious solu-
tions to the problem have ranged all over
the Yot from Stereodots to Klipsch systems
with center speaker and pair of corners.
T've been experimenting sporadically on
this stibject myself, but with results mot
yet worth detailed publication. And 80 I
like RCA’s good answer, as to what you
can expect to hear in some other part of
the room thau the optimum stereo listening
spot.

“Of course (you will hear stereo effect),
but the effeot will not be as great. There is
a marked difference in sound gqualily be-
tiween a slandard and a stereo disk even
tho they are listened to outside of the room
in which thsy are played. Sterco sound
gives the effeol of more solidity and depth
than monaural sound, no matter where the
listener is in respect to the loud speaker
placement.”

Now that is n very shrewd observation
and, as far ag my experience is concerned,
a true one. RCA has scooped me and I'm
glad to hand them the palm. I've been
noticing this very thing for a long time—
and wondering why. How ean it he? But
it is. .

I have a small kitehenette off the main
living room in my New York apartment
and, come breakfast or smack time, T often
sit there sipping coffee, listening to the
music eoming in from the main room. Now
that stereo hasg arrived, I listen to stereo
in there, too. At first, of course, I said to
myself—well, I'll just have to hecar my
stereo mono for a few minutes while I
finish my coffee break. Comfort before
listening pleasure. Aud so I listened arournd
the corner, through an open door—and

diseovered to my utter surprise that stereo -

music sounded steréo, through that door,
off in a straight line directly to one sido
of the epeakers.

Btereo side-to-side separation? Noj; it
could not of course do that. SBeparation
was obviously impossible. Then what?

Well, I never have been able to put it
into words, nor really explnin it to myself
in technological terms. And yet it is there
and very definitely there. Even without a
trace of side-to-side separation, with a
through-the-door sound transmission ihat
would seem to be entirely “mono,” I still
can sense a stereo effect, and it is a worth-
while effeet, an improvement over the
literal mono.

8o RCA bas a real] point here and this
is the firgt time I have seen it suggested in
print, ’

It’s interesting, isn’t it, how much better
a publicity handout can be when the ma-
terial is obviously direct, first-hand, and
not tbe usval watered-down re-hash by
somebody who has no direct and personal
understanding of the matter. Practically
everything we read thess days is second
hand. And yet the reader—any reader—

- can spot real stuff instantly when he finally

gets to see it. The difference between a
write-up that is direct from experienee and
one that isg’t cannot be very well concealed.
It's just that we get so used to the second-
hand stuff that we forget what it's like to
have it first hand.

(Maybe RCA’s writer didn't do the
listening himself, in person. But if not,
then he obviously got his dope straight
from somebody who did.)

More, pleagse, RCA, and let’s hope others
do likewise. We could mse a bit of first-band
stereo clarifieation these days.

- » »

Has RCA Deern recording in sterso, as
have other companies?t Why of ecoursel
They probably do the biggest and fanaiest
Job of anybody. Have they been at it for
longf Natehl RCA practically started
large-company stereo in this country, if I
am right, Tapes cama out from RCA ’way
back. RCA discs were announced about as
quickly as anybody’s, roughly speaking.
Does RCA have lots and lots of stereo
material on hand, then? Obviouvsly. RCA
Vietor remains one of the industry’s record-
produecing giants.

OK, then. If my blue cards are right (I
make cards for zall review recordings, blue
for stereo, white for mono), then I have
received the following totals in stereo dises,
give or take a few, allowing for likely
stray items.

RCA stereo discs (elassical): 9

London ffss stereo dises (clagsieal): 117

Columbia stereo discs (classical): abt 16

Does look funny, doesn’t it? At firet I
thought maybe RCA was trying to pull
back with one stereo hand while pushing
forward with the other. But I have just
had the explanmation from RCA itself.

Review copies. Seems the company de-
cided, 'way back, that we reviewers were
consorvatives; they would send just o few
stereo samples and all other discs in mono
form, auntomatically, unless we' agked for
stereo all on our owm : :

As for me, J figured RCA would send us
stereo ns fast as jt could-~umnless we posi-
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the
experts
say.. .
In HI-F
the best buys are

STEREO

AND
MONAURAL

World-famous
EICO advantages
guarantee your complete satisfaction:

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

IN STOCK — Compare, then take home any EICO
equipment—right “off the shelf''—from 1900 neighbor-
hood EICO dealers,

FM Tuner HF190
AM Tuner HFT94

=
Monaural Integrated Amplifiers:

i 30, 20, and 12-Watt
(use 2 for Stereo)

Bookshelf
Speaker System
HFS1

Omni-directional

Monaural Preamplifiers: Speaker S
il I P ystem HFS2

{stack 2 for Stereo)

36" H x 1514 W x 11" D

NEW STEREOPHONIC EQUIPMENT

HFBS: Stereo Dual Preamplifier is a complete stereo con-
trol system in “’low silhouette” design adaptable to any
type af installation. Selects, preamplifies, contrals any
stereo source—tape, discs, broadcasts. Superb variable
crossover, feedback lone controls driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
fevel input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners & FM
Multiplex. One each auxiliary A & B input in each channel.
Independent level, bass & treble controls in each channel
may be operated together with built-in clutch. Switched-
in loudness compensator. Function Selector peumits hear-
ing each stereo channel individually, and reversing them;
also use of unit for sterea or monophonic play. Full-wave
rectifier tube power supply. 5-12AX7/ECCA3, 1-6X4. Works
with any high-quality stereo power amplifier such as
EICO HF86, or any 2 high-quality mono power ampilfiers
such as EICO HF14, HF22, HF30, HF35, HFS0, HF6O.
“Extreme flexibility . . . a bargain'' — HI-FI REVIEW.
Kit $39.95. Wired $64.95. Includes cover.

WFaB: Sterea Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. Identical
Williamson-type push-pull ELB4 power amplifiers, con-
servatively rated at 14W, may be operated in parallel to
deliver 28W for non-stereo use. Either input can be made
common for both amplifiers by Service Selector switch.
Voltage amplifier & split-load phase inverter circuitry
feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.95. Wired $74.95.

WF81: Sterea Dual Amplifier-Preamplifier selects, ampli-
fies & controis any stereo source — lape, discs, broad-
casts—& feeds it thru self-cantained dual 14W amplifiers
to a pair of speakers. Monophonically: 28 watts for your
speakers; complele stereo preamp. Ganged level controls,
separate focus (balance) contral, independent full-range
bass & treble conltrols for each channel. Identical William-
son-type, push-pull EL8A power amplifiers, excellent out-
put transformers. "'Service Selector” switch permits one
preamp-control section ta drive the internal power ampli-
fiers while other preamp-control section is left free to
drive vour existing external amplifier. “Excellent” —
SATURDAY REVIEW; HI-FI MUSIC AT HOME. “Oulstand-
ing quality . . . extremely versatile” — RADIO & TV NEWS
LAB-TESTED, Kit $69.95. Wired $109.95. Includes cover.
MONO PREAMPLIFIERS (stack 2 for Sterec) HF-65: superb
new design. Inputs for tape head, microphone, mag-
phona cartridge & hi-level sources. IM distortion 0.04%
@ 2V out, Attractive ‘‘low silhouvette” design. HFE5R
Kit $29.95, Wired $44.95, HF65 (with power supply) Kit
$33.95. Wired $49.95.

MONO POWER AMPLIFIERS
{use 2 for STEREQ)

HF60 (60W), HF50 (50W), HF35 (35W), HF30 (30W), HF22
(22W), HF14 (14W): from Kit $23.50. Wired $41.50.

MONQ INTEGRATED AMPLIFIERS
(use 2 for STEREOQ)

HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): from
Kit $34.95. Wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREO)

HFS2: Nalural bass 30-200 cps via slot-loaded 12-ft. split
conical bass horn. Middies & lower highs: front radiation
from 814" edge-damped cone. Distortionless spike-shaped
super-tweeter radiates omni-directionally. Flat 45-20,000
cps, useful 30-40,000 ¢ps. 16 ohms. HWD 36", 154",
11%4”. *“Eminently musical''—Holt, HIGH FIDELITY, “Fine
for stereo”—MODERN HI-FI. Completelv {actory-built:
Mahogany or Walnut, $139.95; Blonde, $144.95.

HFS1: Bookshelf Speaker System, complete with factory-
built cabinet. Jensen 8” woofer, malching Jensen com-
pression-driver exponential horn tweeter. Smaoth clean
bass: crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms, HWD: 11" x 23" x 9. Wiring
time 15 min. Price $39.95.

FM TUNER HFT90: Surpasses wired tuners up to 3X its
cost. For the first time, makes praclical even for the
novice the building of an FM tuner kit equal 1o really good
factory-wired units. No alignment instruments needed.
Pre-wired, pre-aligned temperature-compensated *‘front
end' is drift-free — eliminates need for AFC. Precision
“eye-lronic’ DM-70 traveling luning indicator, supplied
pre-wired, contracts at exact center of each FM channel,
Pre-aligned IF coils. Sensitivity 6X that of other kit
tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db quiet-
ing, full limiting from 25 uv, If bandwidth 260 kc at 6
db points. Frequency response umiform 20-20,000 cps
== 1 db. Cathode-follower & Multiplex outpuls. Flywheel
tuning, automatic gain control, stabilized low limiling
threshald for excellent performance from weaker signals,
broad-band ratio detector for improved tapture ratic &
easier tuning, full-wave rectifier & heavy flitering, very
low distortion. "One of the best buys you can get in
high fidelity kits’’—AUDIOCRAFT Kit Report. Kit $39.95°.
Wired $65.95*. Cover $3.95. “Less Cover, F.E.T. incl.

NEW AM TUNER HFT94: Matches HFT90. Selects “hi-fi"
wide (20c — 9kc @ —3 db) or weak-station narrow
(20c — 5k¢ @ —3 db) bandpass. Tuned RF stage for high
selectivity & sensitivity; precision '‘eye-tromic’’ tuning.
Built-in ferrite loop, prealigned RF & IF coils. Sensitivity
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 kc whistle filter.
Kit $39.95. Wired $69.95, incl. Cover & F.E.T.

EICO, 33.00 Northern Blvd,, L.I.C. I, N.Y. A-4

SHOW ME HOW TO SAVE 50% on 65 I
models of top-quality:

Monaural Power Amplifiers:
60, 50, 35, 30, 22 and 14-Watt
tuse 2 for Stereo)
Stereo Power Amplifier HFE6

{0 Ri-Fi [J Test Instruments [J "“Ham” Gear I
Send FREE catalog & name of neighbor-
hood EICO dealer.

Over 1 MILLION EICO instruments in use throughout the world.

In New York hear “The EICO Sterec Hour,” WBAI-FM, 99.5 m¢, Mondays, Thursdays and Saturdays, 7:00 P.M.
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STEREO CARTRIDGE $49.50
PATIBLE WITH:

STEREO TOMNE ARM $29.95

ainy! Wood

nd Shield
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S804 Frh Avenve Brooklyn 20, Mew York

Export-Simontrice, 25 Worren 51, N.Y. €
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tively objected. I'm that much of a hard-
enad convert. Genial misunderstanding all
around and I wonld have uoticed it sooner,
via RCA’s publicity, if I weren’t so buried
these days in mountains of paper (see
below),

Lota of RCA sterco dises on the market,
then, if not on reviewers’ shrlves., But I
still have a fecling in my bones thxt RCA
liag stereo of another sort up ity sleeve.
What about that little time bomb with the
fuse pulled out, the RCA Victor Stereo
Tape Cartridge? Not a word for months—-
but T can’t believe RCA lag given it up.
Just regrouping forces. T suspect that the
fuse will soon be Lt again,

I shouldw’t wonder. And if 30, remember,
I'm still in favor of the magazine, as u
nseful supplement to the dise market and
the tape recorder market. (8o ar¢ we if it
has adequate quality—doubiful at 3% ips
—and if the flulter is adequately low—not
yet demonsiratad by any cartridge/maga-
zine deviece. Ep,)

2 PRESS STUFF

Darn it, publicity sometimes gots e
dowsn. And it's not ulways in the ways you
are hwagining—though I'm always ready
to prolifcrate objections to wmy favorite
grammatical falsehood, the Dangling Com-
parizon—the hi-fi that has the i which is
hi-er, the bread that is richer, the chocolate
that is choclatier, the car that has 20 per
cenf. more (proved by famous research
laboratory, of course), To all of these fine
¢laims you need merely add the question—
THAN WHAT{—to show up the dangle,
The answer may be semi-legifioate, say;
last year's model, which naturally ean’t be
deseribed as inferior, even though this
year's model CAN be deseribed as superior!
If yon want to have your superiority with-
out any inferiority, then just use the
Dangling Comparative, and at least you
may be speaking the truth after n fashion,
granting that the newest model actually ¥
better.

No—I'm uot even thioking about an-
other pet peeve of mine, that superbly
meaningless term “the only.” Sure, Col-
gate’s is the only toothpaste with Gardol.
So is General Eleetrie the only company
that makes the GE stereo cartridge. (Last
I heard, anyhow.)

1 can’t remember at the moment the
name of Pepsodent’s “only"” ingredient, but
I do know that my mouth is the only
month with Superteath. I just named my
teeth that two minutes ago.

Whut T had in mind, actually, is the
businesg of super-redundancey in the mail-
ings that go out to folks like me, to
inform and imprese. As a praekitioner aud
writer on hi fi, records, musie, and rolated
subjeets; I am now on Everybody's mailing
list. And, it seems, Everybody and his
brother are trading lists. The mailiug liats
have got so big that nobody hothers to
check any more who gets whaf or how
many times. The volume 15 too “mass”; the
individual iz so mieroscopie « faetor in
this immense pperation that o petty matter
like Quplication ean’t be allowed to gum
up the works. That's the way it looka to
me.

Thus, for exaniple, I made the mistake
of subseribing to Life some years back, T
don’'t remember just when. No eomplaints
—I read the mag and like it. But what
gets me down is that Lije doesn't yet
know T'm a subseriber and obviously never
will.

Practically every week, now, I get a new
bid to subseribe to Life via some speeial,
last-minute offer, for new readers. New
readers, my cye! What d’'they think I've
been reading all these years? Every week,
the postman goes right on jamming Life
itself into my apartnient house mailbox, ag
he always has, then rolling np the rest of
my mul around 2 peneil and squashing the
letters up the folds of the muguzine, evi-
dently with a blunt instrument; when he’s
got it all in quite solid and immovable le
locks the outer loek, incorporating sections
of several envelopes one of which ahways
includes a wonthly pay check. It tukes me
a good ten minntes to extricate the remains,
with the cheek torn ard Life minus half
the front cover.

And jugt as sure as fate, two of the
squashed letters invite me to subseribe to
that marvelous speeial-bargain sheet, Life.
Maybe three, For one of the worst aspects
of the mail glut is its duplication. I never
gek any publieity just onee; it eomes in
mnltiples, Yesterday I reeeived three
large identical packages from RCA Vietor,
all of them about the marvels of sterea, all
three addressed identically but with (I
note) different reference symbels, Different
agpeets, I suppose, of my own public
character, as RCA sizex me up. Cryptie,
too. One is called RS-T, “Reviewers Sery-
ice, grade ¥”7 The next is marked PA-
PURB. Obviously that must he my capacity
as a PAtient PUBlicist. Or maybe it
Public Address. . . . I dunno. I seem to
have lost the third euvelope . . . . it must
have got mixed up with a piece of Life,
Bach of these had 28 cents in first class
postage on it, seven ounees’ worth. They
were identical in contents.

The triplication is only the final and
most drastic sunoysnce. What really pets
me down is the deliberate repetition of the
some material in different forms, as though
to drive us vecipients to the wall by slieer
reiteration. Why send a press release,
another press release, then forty-five ex-
cerpts from a dozen magazines and news-
paperg promoting the same material, plus
a booklet dom¢ wp on slick paper, all
repenting the samo words? The ultimate
futility is the uppearance of one's own
name in theso persuvagive duplications!
People keep sending me nmy Own reviews or
eriticisma to peranade me that what an
export like myself says just must be right.
This, I suppose, iz a form of feedbuck.

(‘apitol Reeords and Billhoard—to name
merely two names—are on my list right
now. Billbaard thinkg I'm a record dealer
(I'm on somebody’s mailing list) and keeps
dunning me, in duplicate of course, abont
the Profit$ I'm just bound to make in my
store via $tereo, if I'Ml just send in the
enclosed speeial wnhseription offér card,
available for a very limited time. (It's
aliways very lLwited, month after month.

" Tve given Billboard some fairly peppery

publicity in this eolumn, as readers may
just possibly recolleet, but do you think
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NEW STEREOPHONIC EQUIPMENT
HFB5: Stereo Dual Preampiifier is a complete stereo con-
trol system in ‘“low silhovette’ design adaptable to any
type of installation, Selects, preamplifies, controls any
stereo source—tape, discs, hroadcasls Superb variable
crossover, feedback tone cun!rols driven by feedback
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,
_th e mike, Separate hi-level inputs for AM & FM tuners & FM

Multiplex. One each auxiliary A & B input in each channel.
Independent level, bass & treble conlrols in each channel
may be operated together with built-in clutch. Switched-
in foudness compensator. Function Selector permits hear-
ing each stereo channel individually, and reversing them;
also use of unit for stereo or monophonic play, Full-wave
ex p e r S rectifier tube power supply. 5-12AX7/ECC83, 1-6X4. Works
with any high-quality steres power amplifier such as
EICO HF86, or any 2 high-quality mona power amplifiers
such as EICO HF14, HF22, HF30, HF35, HF50, HF60.
“Extreme flexibility . . . a bargain' — HI-FI REVIEW.

Say Kit $39.95. Wired $64.95. Includes cover.

SRR HFB6: Sterea Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. ldentical
2 Williamson-type push-pull EL84 power amplifiers, con-
I servatively rated at 14W, may be operated in paralle! to

T deliver 28W for non-stereo use, Either inpul can be made
common for both amplifiers by Service Selector switch.
Voltage amplifier & split-load phase inverter circuilry
feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.35. Wired $74.35.

HF81: Stersc Dual Amglifier-Preamplifier salacts, ampli-
fies & controls any stereo source — tape, discs, broad-
casts—& feeds it thru seif-contained dual 14W amplifiers
to a pair of speakers. Monaophonically: 28 watls for your
speakers; complete stereo preamp. Ganged level controls,
separate focus (balance) control, independent full-range
bass & treble controls for each channel. Identical William-
son-type, push-pull ELB4 power amplifiers, excellent out-

STEREQ

AND
MONAURAL

the best buys are

world-famous put transformers. ''Service Selecq(\or" switch permits orlw.
preamp-control section to drive the internal power ampli-

EICO advantages fiers while other preamp-control se;:tion i; lcfltl 1re$ to
H H - drive vour existing external amplifier. "Excellent” —

guarantee your complete satisfaction: SATURDAY REVIEW; HI-F| MUSIC AT HOME. “Outstand-

Ing quality , . . extremely versatile'' — RADIO & TV NEWS
LAB-TESYED. Kit $69.95. Wired $109.95. Includes cover.

* Advanced engineering » Finest quality components MONO PREAMPLIFIERS (stack 2 far Stereo) HF-65: superb

J

“ . iir : : . > i -

* "Beginner-Tested," easy step-by-step instructions :g‘:risalr%’:i'd;;m:!:i-l':\:ellasgﬁrch:sa.diMmc;ic;ﬂapr??«;‘neb.an:‘gé =
i : ‘ @ t. Attractive "low silhouette” design, HFesA [

LIFETIME service & calibration guarantee Kit $29.95. Wired $14.85. KFSS (with power supply) Kit [

$33.95. Wired $49.95.

e [N STOCK Compare, then take home any EICO s e
(use 2 for STEREQ)

equipment—right “off the shelf’—fr i -
2 om 1900 neighbor HFGO (60W), HFSO (SOW), HE35 (35W), HF30 (30W), HF22

hood EICO dealers. (22W), HF14 (14W): from Kit $23.50. Wired $41.50.
MONO INTEGRATED AMPLIFIERS
(use 2 for STEREO)
HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): from
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: {ront radiation
from 834" edge-damped cone, Distortionless spike-shaped
super-tweeter radiates omni-directionallv, Flat 45-20,000
cps, useful 30-40,000 cps. 16 ohms. HWD 36”, 15Vi”,
1134", “Eminently musical''—Holt, HIGH FIDELITY, *'Fine
for stereo’’—MODERN HI-FI. Completely factory-buil(:
Mahogany or Walnut, $139.95; Blonde, $144.9!
HFS1: Baokshelf Speaker System, complete wdh factory-
built cabinet. Jensen 8 wooter, matching Jensen com-
pression-driver exponential horn tweeter. Smooth clean

Inc. 23 00 M.

Co.,

FM Tuner HFT90 bass; crisp extended highs. 70-12,000 cps range.
AM Tuner HFT94 Capacity 25 w. 8 ohms. HWD: 11" x 23 x 9”. Wiring

r time 15 min. Price $39.95.
_’/ FM TUNER HFYS0: Surpasses wired tuners up to 3X its

Copyright 1958 by Claoctromic Insir.

cost. For the first time, makes practical even for the
novice the building of an FM tuner kit equal to really good
factory-wired units. No alignment instruments needed.
Pre-wired, pre-aligned temperature-compensated ''front
end'' is drift-free — eliminates need for AFC. Precision
‘“‘eye-tronic'' DM-70 traveling tuning indicator. supplied
pre-wired, contracts at exact cenler of each FM channel.
Pre- alngned IF coils. Sensitivily 6X that of other kit
tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db quiet-
ing, full limiting from 25 uv, IF bandwidth 260 kc at 6
db points. Frequency response uniform 20-20,000 cps
= 1 db. Cathode-follower & Multiplex outpuls. Flywheel
tuning, automatic gain control, stabilized low limiting
threshold for excellent performance from weaker sigaals,
broad-band ratio detector for improved capture ratio &
easier funing, full-wave rectifier & heavy filtering, very
low distortion, “Gne of the best buys you can get in
high fidelity kits” —AUDIOCRAFY Kit Report. Kit $39.95*,
Wired $65.95*. Cover $3.95. *Less Cover, F.E.T. incl.

REW AM TUNER HFY94: Matchcs HFT90. Selects "hi-i’’
wide (20c — 9kc @ —3 db) or weak-station narrow
(20¢ — 5kc @ —3 db) bandpass. Tuned RF stage for high
P Omni-directional selectivity & sensitivity; precision 'eye-tronic” tuning.
Monaural Preamplifiers: Speaker System HFS2 Built-in ferrite loop, preatigned RF & IF coils. Sensitivity
, HF65A 36" H x 154" W x 114" D 3uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low
(stack 2 for Stereo) noise & dlstorhon High-Q 10 kc whistle filter.

" Kit $39.95. Wired $69.95, incl. Cover & F.E.T.

Add 5% in the West.

s Bc;‘ohséielg
Monaural In:egrated Amplifiers: FATDESAIEM
20, and 12-Watt i
" (use 2 for Ste?}g}_

EICO, 33.00 Narthern Bivd,, L.I.C. 1, N.Y. A-4

SHOW ME HOW TO SAVE 50% on 65

M al Power Amplifiers: I models of top-quality:
I

60, 50, 35, 30, 22 and 14-Watl
use 2 for Stereo)
Stereo Power Amplifier HF86

] Hi-Fi ] Test Instruments [ ‘‘Ham’ Gear
Send FREE catalog & name of neighbor-
hood EICO dealer.
HAME, ...

I ADDRESS... -
Over 1 MILLION EICO instruments in use throughout the world. CITN e e o b P TR O N L LAEA AR o

In New York hear “The EICO Stereo Hour,” WBAI-FM, 99.5 mc, Mondays, Thursdays and Saturdays, 7:00 P.M.
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“Truly

the

world's
finest...”

STEREO CARTRIDGE 54%.50
COMPATIBLE WITH:
Maonoy

STEREOQ TONE ARM $29.95

Malnut Wood
ires and Sh

GRADO

UBORATORIES, INC

2614 Zih Avenue Brooklyn 20, Mew York

Export-Simontrice, 25 Warren St nNoY. C.
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tively objeeted. ’m that much of a hard-
encd convert, Genial misunderstanding all
around and T would have noticed it soouer,
via RCA’s publicity, if T weren't so buried
these days in mountains of paper (see
below).

Lots of RCA stereo dises on. the market,
then, if not on reviewers' shelves. But I
still have a feeling in my bones that RCA
has stereo of another sort up its sleeve.
What about that little time bomb with the
fuse pulled out, the RCA Viefor Stereo
Tape Cartridge? Not a word for months—
but T ean’t believe RCA has given it up.
Just regrouping forees. I suspect that the
fuso will soon bLe lit again.

I shouldn’t wonder. And if s0, remember,
I'm still in favor of the magazine, as a
useful supplement to. the dise market and
the tape recorder market. (So are we if il
has adequate quality—doubiful at 3% ips
—~—und i the flutler is adequately low—not
yet demonstrated by any cartridge/maga-
zine device. En.)

2 PRESS STUFF

Darn it, publicity sométimes gets me
down, And it’s not always in the ways you
are imzginisg—though I'm always ready
to proliferaté oljeetions to my favorite
grammatical falsehood, the Dangling Com-
parison—the hi-fi that has the i which is
li-er, the bread that is richer, the ¢hocolate
that is choclatier, the cax that has 20 per
cent more (proved Ly famous resemrch
laboratory, of course), To all of these fine
claimg you need merely add the question—
THAN WHAT?—to show up the dangle.
The answer may be semi-legitimate, say,
last year’s model, whieh naturally ean’t be
destribed as inferior, ‘even though this
year's model: CAN be described as superior!
Xf you want to have your superiority with-
out any inferiority, then just use the
Danglingy  Comparative, and at least you
may be speaking the truth after a fashion,
granting thut the newest model actually s
better,

No—In not even thinking about an-
other pet peeve of inine, that superbly
meaningless term “the only.” Sure, Col-
gate's iz the only toothpaste withi Gardol.
So is Geuneral Electric the only compaiy
that makes the GE stereo cartridge. (Last
I heard, anyhow.)

I can’t remember at the montent the
name of Pepsodent’s “only” iugredient, but
I do know that my mouth is the only
nouth with: Superteath. I just named my
teeth that two minutes ago.

What I Lad in mind, sctually, is the
business of super-redundancy in the mail-
ings that go out to folks like wme, to
inform and inpregs. As a practitioner and
writer on hi fi, records, musie, and related
subjects, I am now on Everyhody’s mailing
lisf, And, it seems, Everybody and his
brother are trading lists. The mailing lists
have got so big that nobody bothers to
check wnuy more who gets what or how
many times. The volume is too “mass”; tle
individual is so microscopie a factor in
this immense operation that a petty matter
like duplication can’t be allowed to gum
up the works, That's the way it looks to
me.

Thug, for example, T made the mistake
of subseribing to Life some years back, T
don’t remember just when, No complaints
—I read the mag and like it. But what
gets me down is that Life doesn't yet
know I’'m a subscriber and obviously never
will.

Practically every week, now, I get a new
bid to subseribe to Life via some speeial,
lost-minute offer, for uew readers. Neow
readers, my eyel! What Q'they think Dve
been reading all these years? Every week,
the postman goes right on jamming Life
itself into my aparbtment house mailbox, as
hie nlways has, then rolling up the rest of
my mail around a peneil and sguashing the
letters up the folds of the magazine, evi-
dently with a blunt ingtrument; when he's
got it all in quite solid and immovable he
locks the outer lock, ineorperating sectious
of several envelopes one of which always
ineludes a monthly pay check. It takes me
a good ten minutes to extriente the remaing,
with the eleck torn and ZLife minus halt
the frout cover.

And just as sure as fate, two of tle
squashed letters invite me to subseribe to
that marvelons special-bargain sheet, Life.
Maybe three. For one of the worst aspects
of the mail glut is its duplieation. 1 never
get any publicity just omee: it comes ju
multiples. Yesterday I reeeived three
Iarge identical packapges from: RCA Victor,
all of them about the marvels of stereo, all
three addressed identicslly but with (I
note) different reference gymbols. Différent
aspects, I suppose, of my own public
character, ag RCA sizes meé up. Cryptie,
too. O is ealled RS-F, *Revicwers Serv-
ice, grade F”? The aext is marked PA-
PUB. Obriously that must be my eapacity
a3 a PAtient PUBlicist. Or maybe its
Puoblic Address. . . . I dunno. I seem to
have lost the third envelope . . . . it must
have got mixed up with a piece of Life.
Each of these had 28 conts in first class
postage on it, seven ounces' worth. They
svere idontical in contents,

The triplication is ouly the final and
most drastic aunoyance. What really gets
me down I8 the deliberate repetition of the
same material in different forms, as thongh
to drive us recipients to the wall by sheer
reitoration. Why send a press release,
anather press release, then forty-five ex-
cerpts from a dozen magazines and news-
popers promoting the ssme material, plus
a booklet done wp on slick paper, all
repeating the same words? The ultimats
futility is the appearmnce of one's own
name in these persuasive duplications!
People keep sending me my own reviews or
criticisms to persuude me that what an
expert like myself says just must be right.
This, I suppose, iz a form of feedback.

Capitol Reeords and Biliboard—to name
merely two names—are on my list right
now. Billboard thinks I’'m a reeord dealer
(I'm on somebody’s mailing list) and keeps
dunning me, in doplicate of course, about
the Profity I’'m just bound to make in my
store via §tereo, if 'l just send in the
enclosed special subseription offer card,
available for a very limited time. (It's
alwayd very limited, monch after month,

f‘vc given Billboard sone fairly peppery

publicity in this column; as readers may
just possibly recollect, but do you think
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There’s more to tape surface than meets the eye. Any coating
process can make the surface of unpolished tape look smooth.
However, unpolished tape surfaces contain microscopic irreg-
ularities that prevent the tape from making intimate contact
with the recorder heads. With ordinary tapes, it takes about
10 plays, a “breaking in” period, before these irregularities
are smoothed out and proper contact is made.

During this critical period you lose important high frequen-
cies and force your recorder heads to do the job of physically
polishing the tape surface. This can result in excessive wear-
ing of your recorder heads and in gradual head deterioration.

With SOUNDCRAFT TAPEs there is no “breaking in™ period—
no excessive head wear—no loss of high frequency response...

REEVES S

AUDIO e APRIL, 1959

ONLY SOUNDCRAFT TAPES ARE MICROPOLISHED SMGUH!

UNDCRAFT o

Great Pasture Road. Danbury, Conn. e West Coast: 342 N. La Brea, Los Angeles 36, Calif. o Canada: 700 Weston Road, Toronto 9, Ont., Canada r.s»

because SOUNDCRAFT TAPES ARE MICROPOLISHED! MICROPOLISH-
ING is SOUNDCRAFT's exclusive way of physically polishing the
tape to insure a mirror-smooth and irregularity-free tape
surface. Your recorder heads make immediate and intimate
contact with the tape surface, guaranteeing uniform high
frequency response right from the very first play. Remember,
only SOUNDCRAFT TAPES are MICROPOLISHED for your protec
tion. Buy them—use them, your recorder doesn’t deserve less
than the best. Write for SOUNDCRAFT's free catalog RS58-10R.

EXCLUSIVE BONUS RECORDING — “Sweet Moods of Jazz
in Stereo” recorded on one of two 7° reels of tape in
SOUNDCRAFT’S NEW PREMIUM PACK. You pay for the
tape plus only $1.00. Ask your dealer today!
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Sound |

Talk &

by John K. Hilliard.

Director of Advanced Engineering

PLACEMENT OFf LOUDSPEAKERS
FOR SYEREO

This much-discussed subject has been con-
fused through attempts at oversimplifica-
tion. There are a few clear-cut principles
that should be followed for good stereo.

Two separate chanaoels, from source
through amplification to the spcakers, pro-
vide the time and intensity ditference that
develops the spatial quality of stereo. If
the speakers 4are too closely spuced, as in a
single enclosure which houses two speakers
only a few feet apart, the fime 4nd inten-
sity difference is so small that spatial
quality is severely limited. Eight feet is
considered minimum spacing between
speakess for good stereo and they should
be placed in a common plane.

Good listening begins the same distance in
front of the speakers that they are spaced
apart, and continues for twice this distance.
For example, if the speakers are placed 8
apart, the good listening area begins 8’ in
front of the speakers and continues to 16,

Greater spread between speakers is desir-
able but the listening area musl be moved
back proportionately. Listening too close
to widely separated speakers creafes a
“hole in the center” which gives the impres-
sion of itwo distinctly separate sound
sources rather than the desired broad frorit
of sound. When speakers have to be too
widely spaced or placed in corners, o
slightly converging angle will improve the
stereo.

The effective dispersion angle at high fre-
quencies is usually limited to 90°. To
obtain the benefit of the entire audible
frequency range.the listener should remain
within this angle.

Both reflected and divect sound is required.
However, staccato or transient tones are
localized for the stereo effect only through
direct sound. Because of this, the speakers
should be directed at the listener and not
first bounced off side walls or other reflec-
tors.

Precision engineéring and stringent quality
control give ALTEC speakers a closely
marched loudness over the entire frequency
range—eliminating the disturbing phenon-
enon of sound jumping from speaker to
speaker on certain notes.

Write for free catalogue : ALTEC LANSING
CORPORATION, Dept. 4A, 1515 South
Manchester Avenue, Anaheim, Calif., 161
Sixth Avenue, New York 13, N. Y. 1.5
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Billboard will ever fiud out? Maybe its
right bamd will, but not the left, that
insensate, unrensoning, juggernauntish co-
lossug that ix the Bitbourd muiling list!
'l surely be opening Billboard subserip-
tion blanks, three letters in each mail, at
least until Doomsday unless Billboard gives
up the corporate ghost. That would be too
bad—it's a useful mag. T jost don't like
its mailing-list department.

Even good old Harpet's, the staid, elderly
magazine for which I algo write record
reviews, has got into its head that I ought
to subseribe and keeps sending me enthusi-
astic  bids, Teminding me abont how
intellectual T am and how 1 really onght to
réad this great magazing. The erowning
insgult, entirely ignored hy the mailing list
people, is that they don’t even mention my
colimu as one of the lovely things any
intellectunl like me onght to he reading in
Harper’s! But then they probably don’t
know I write for them,

Asg for Capitol—that ig, Capitol, Capitol-
BMI and Angel—this entirely worthy con-
vern, whose produets I frequently endovse
with pleagure, has three mailing nrms, two
imformational and one quite utilitarian,
They all fell us the same things, practically
sword for word, but in different sizes and
type faces. You can't split them up—it's
all or notling. Not even ay to classieal vs,
rock'n'roll; it all comes together, und the
valume is enormous. So if J want fo find
ont what's cooking at Capitel I have to
plough throngh the complete road itiner-
aries of every roek'n' roll and pops artist
in the Capitol eatalegue and read all about
the latest whamdizzy of a hit by young
Pseudo Jones the hottest teenage nmber
shice the last one, day hefore yesterday,
until finally T reach the info coneerning
my field. Pages and pages of stuff, a1l
promptly deposited in the waste basket—
and everything T need to know js alzo sent
out via the reviewers’ servive department.
Or is 112 I'm never quite satisfied and so 1
usunlly open everything and read.

Just to be sure we get the point, Capitol
also provides a little vest pocket magazine
called Music Views (or is 1hat Columlia?).
This i& in case you neéd reading matter on
the train or plane or maybe in a crowded
restanrant where publicity on big paper
wonldn’t be convenient. Anyhow, it tells the
same story on¢e again—with pictures,

All these mailings—reviewers’ service,
press relenses, and poeket sheets—are
merely the weekly routine. There’s also a
frequent uir-mail firgt-elass letter that tells
vou all about the hest sellers of the week
or something; I always think it’s a real
letter. That's four routine lines of stuff.
In addition, anything speeial that goes on
ut Capitol is likely to eall forth a Dbig
SPECTAT: ATR MAIL RUSH EMERG-
ENCY package, too big for my mail box,
which tnvariably arrives at my deor at
geven thirty in the morming—and boy, are
those special delivery boyvs sadistic, They
dow’t just ring the bell, they stand on it.
They know they aren't going to get any
rise from me und &0 they take out a few of
their own mailiug frostrations in a niee,
harmless way . . . That's for special ocea-
sions, but there is also my reguluar business
correspendence with Capitol, which gets
quite yvoluminoug on its own, sometimes,

As far as I can see, I'd better set up a

Capitol mail-opening division within my
office anil assign a fuoll-time staff to the
boiling-down process. They’d hrief me on
the cssential meat and the excess stoff
would be carted away in huge barrels. [t
iy now, but I do it myself.

Don’t think T'mx permanently down on
Capitol. Lots of other firms do about the
same thing. T could take any one of them
with the greatest good nature hut when you
add np all the mailing lists, all the delib-
erate duplications and repetitions, the mass
ot sheer paper that is thrown at any press
man or writer via the mail ig really in-
eredible. It’s just more than I, for one,
can take. I suggest that my ouailing heefs
and  their close relatives, the telegram
beefs, (below) apply just as much to the
lu-fi promotion departmentg as they do to
records and to the rest of the great Ameri-
¢an ceonomy im all its wastefulness of
paper-power. Remember—I'm.  speaking
here not of advertising in general but of
publicity aimed at writers, publicists, edi-
tors, the makers of further publicity. How
can we write whan we have to spend half
of each day just wading tlirpugh mail in
duplicate, triplicate, quintuplicate. T'm not
exaggerating a bit. 've had ad many as
five copies of some releases.

Well, this has taken almost az long to
write as I took to open this morning’s crop
of iuformation.

Rules for Publicizing the Publicists

1. Please, fellahs, give ug a chiance to
breathe (and wmaybe to think). Don't
depend entirely on gheer paper-volume and
package size. Tt ooks impressive but it
curdles onr blood. (And it won't fik in the
mail box.) Try being suceinet and evo-
nomieal, maybe. Give us your message
fairly, precisely and JUST ONCE, We can
read. We like to read.

2, If yon must send everything first
class air mail, then how abont removing
those big, bold letters, RUSH, IMPOR-
TANT INFORMATION, THIS IS FOR
YOU that somuliow pat on every wmailing
piece? Didn’t you know that the hloom is
long since oft that peach?

Didn't yon kuow that when people like
ns see RUSH, IMPORTANT INFORMA-
TION, THIS IS TOR YOU we just can’t
help renching for the waste paper basket
and, maybe, missing a useful message? 1
want to know what you have to say, re-
momber. T need to know, T have to know.

3. An opposite sort of peach is that niee,
friendly, perzonul letter— Dear Edwiard"
—that turns onl npon close inspection to
be a form letter, more or less disguised as
the caze may be,

Perhaps you didn't know it, but etiquette
and fairmindedness says that a personal
letter should be answered personally. T
believe in this etignette and do my best to
Iive up to it, at great expense of time. T
resent faked personal lefters, then, as a
breaeh of taste and as an unfsir taking-
advantage of my time and interest. Don’t
you do it. Make it really personal, if you
must. TU be pleased to hear from you,
and glad to have vour information. So will
most of tho vest of the ‘“press” as we
are sometimes called.

4. I you are planning a cocktail party

(Continued on page 80)
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FLJXVALVE AND T-GUARD ARE TRADEMARKS USED TO DENOTE THE QUALITY OF PICKERING B COMPANY INVENTIONS. 2371 A

Trt_.lly the finest stereo pickup ever made...
the STANTON Stereo FLUXVALVE is
hermetically sealed in lifetime polystyrene with
all of the precision that has made Pickering
a quality leader in the field of high fidelity
for more than a dozen years,

For instance...only the
STANTON Stereo FLUXVALVE has the
“T-GUARD” stylus assembly—so safe and easy
to handle...so obedient and responsive
to every musical nuance in the stereo groove.

011y the STANTON Stereo FLUXVALVE has
the parallel reproducing element contained in the
“T.GUARD"...assuring the proper angle of
correspondence between recording and playback
styli for maximum Vertical Tracking Accuracy.

*Excluding wesr and tear of the diemand stylus tip and parts
of the related moving system In the "T-GUARD" assembly.

AUDIO e APRIL, 1959

And ...because of this the STANTON
Stereo FLUXVALVE reproduces music
with magnificent sound quality...from both
stereophonic and monophonic records...with
negligible wear on record and stylus.

'n plain truth...the STANTON
Stereo FLUXVALVE is by far the finest stereo
pickup made...backed by 2 Lifetime Warranty*,
assuring you a lifetime of uninterrupted, :
trouble-free performance—with a quality of
reproduction no other pickup can equal.

We suggest you visit your Pickering Dealer soon
—drop In and ask for a personal demonstration.

NEWLY REVISED—IT TAKES TW0 TD STERED’—ADDRESS DEPT. B-4D FOR YOUR FREE COPY.

GC For those who [ﬂl) Ihe BHIEIEDCE " rwes cuaure mes nweuty raspwers ar
PICKERING & COMPANY, INC., Plainview, N. Y.
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THE
ARCTIC EVE

THAT NEVER
SLEEPS '

This plastic radome houses a radar antenna constantly scanning the skies to detect the presence of aircraft.
A line of these radars provides early warning of any threatening approach to the North American continent.

The Distant Early Warning Line is now on perpetual guard duty. Spanning the
Arctic from Baffin Island to Alaska, this great system was conceived at the Lincoln
Laboratory of M.I.T. and produced under the leadership of Western Electric.

But first the DEW Line had to be engineered into a workable system. This was
done at Bell Telephone Laboratories.

The obstacles were formidable. Conventional means of communication—telephone
poles, cables and even line-of-sight microwave radio—weren’t feasible. A complicated
system had to be made to operate reliably in a climate so cold that outdoor maintenance
is impracticable farther than a few hundred feet from heated habitation.

Whenever possible, Bell Laboratories engineers utilized well-proven art. But as it
became necessary, they innovated. For example, they designed and dirvected the devel-
opment of a new and superior radar which automatically scans the skies. pinpoints a
plane and alerts the operator.

To veach around the horizon from one radar station to another, they applied on a
massive scale a development which they pioneered —transmission by tropospheric scatter.
Result: at a DEW Line Station you can dial directly a station more than a thousand miles
away and converse as clearly as with your home telephone.

. Bell Laboratories’ contribution to the DEW Line demonstrates again how telephone
science works for the defense of America.

BELL TELEPHONE LABORATORIES

WORLD GCENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

B
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Push Pull in Hi Fi

MANNIE HOROWITZ*

The push-pull amplifier has become standardized as the optimum circuit arrangement for providing
adequate power output with a minimum of distortion—so long as the tubes are used under proper
conditions. The author makes the performance of this type of amplifier thoroughly understandable.

HE PUSH-PULL POWER OUTPUT STAGE

can be studied from many angles. A

theoretical diseussion on composite
tube characteristics is interesting and
informative. A survey of the practical
applications of different push-pull or
driver circuits is an important asset to
any audiofan’s library.

In this article, several refinements in
push-pull ecircnits will be discussed.
These refinements are frequently de-
signed into the amplifier on an intuitive
basis rather than a scientific one. The

j

CRESY

INPUT TO GRID

N

TROUGH
CREST
OUTPYT FROM PLATE
TﬁOUGi‘i
| |
0* 9o 180° 270° 360°

82

Fig. 1. Typleal push-pull amplifier.

importance of o seientific analysis rather
than instinetive motivation can be well
appreciated by the serious bi-fi enthusi-
ast.

Graphical Analysis

A typieal self-biased triode push-pnll
output amplifier is drawn in Fig. 1.
Everything discussed about this triode
rvefers to the peutode as well—but to an
even larger degree due to the greater
curvature of the tube characteristics.

It is a well known fact that there is
a phase shift of 180 deg. between the
grid and the plate of any tube. When
the signal at the grid reaches a crest, the
signal at the plate is at a trough. The
reverse is also true. The phase relation-
ship of a sine wave signal at the grid
and plate of a tube is shown in Fig. 2.
Note the crest and trough reversal indi-
cating a 180 deg. phase shift. -

This is troe in the case of both tmbes
in the cireuit shown in Fig. 1. When W

* 945 E. 86th S1., Brooklyn 10, N. Y.
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Fig. 2. Grid-plate phose reversal—180-
deg. phase shift. ~

is at a crest, Y is at the trough; when X
is at a trough, Z is at a crest—aund wice
versa. ~

1t is equally well known that the volt-
age at W and X inust be exactly 180
deg. out of phase and exictly equat in
amplitude in order that the push-pull
amplifier operate properly. These volt-
ages at W and X will appear as shown
at (A) in Fig. 3. In class A operation,
the voltages at the respective plates, Y
and Z will appear as shown at (B) in

Fig. 3, each equally shifted in phase due
to the grid-plate phase relationship of
the tube. The signal voltages at the
plates will be greater than that at the
grids due to tube amplification.

The signal-voltage amplitude appear-
ing between the plate of each tmbe and
signal gronnd (B+ since C; in Fig. 1 is
a short circuit to ground for signals)
appears across one half of the output
transformer. The signal voltage hetween
Y and B+ due to tube I appears seross
the upper half of the transformer,
while the sighal voltage between Z and
B+ due to tube II appears across the
lower half of the transformer.

When the voltages at Z and Y are
equal, there is no difference of potential
between the ends of the transforwer.
The signals will then cancel out and no
voltage will appear at the output.

If the voltages are unequal, or equal
and 180 deg. out of phase, the difference
of the instantaneous voltages at the
plates will appear across the trans-
former, This will be the output signal.

In (B) of Fig. 3, let us assume a peak
gignal voltage of 30 volts between the
plates of each tube and ground. At the
beginning of the cycle, at the midpoint

(®)
{©)
(A)
w Y
x z
0°  90° 80° 270°  340°
GRID SIGNAL ¢ 90° 180° 270° 340°
a a " ] ° SIGNAL AT OUTPUT
‘ P’I?Aﬁ l;u(;NAzzu %0 TRANSFORMER PRIMARY

Fig. 3. Push pull signal under normal opemfion.-Note phase relationship of grids
W and X dnd phaes relationship of plates Y and Z. Output is double the output from
each plate individually.
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Al

(A) ©
w Y
x z 0°  %0°  180° 270° 360°
0 90° 180° 270°  340° SIGNAL AT OUTPUT

TRANSFORMER PRIMARY
GRID SIGNAL
0°  90° 180° 270° 360"
PLATE SIGNAL

Fig. 4. Phase relationship when slgnals are fed in phase to the two grids. Note the
zero output across the output transformer.

(180 deg.) and at the end of the cyale
(360 deg.), there is zero signal voltage.
Thus there is no signal difference of
potentinl bhetween the two plates and
there is no signal voltage across the
output transformer,

At the 90-deg. point, the Y plate has
a trough of ~ 30 volts and the Z plate has
a crest of +30 volts. Thus there is a
difference of potential of 60 volts be-
tween these two points. Assuming the Z
plate a8 the “0”-voltage reference level,
the voltage between plates, or at the ¥
plate (across the output transformer)
is — 60 volts.

At the 270-deg. point in the cycle, the
reverse is true. The Y plate has a crest
of +30 volts and the Z plate a trough of
- 30 volts. Again assumwing the Z plate
as the “0”-voltage reference level, the
voltage between plates, or at the Y
plate is + 80 volts.

When plotting this information, the
voltage between plates of the tube
(across the output transformer) is a
sine wave of double the amplitude of
either plate output voltage alone.

1t should then become obviouns that if
the grid signals were of equal amplitude
and in phase (Fig. 4), the voltages be-
tween plates Y and Z would be in phase.
Being in phase, there would be no
difference of potential, during any point
of the ayecle, between plate Y and Z.
This would result in a zero signal out-
put.

From this graphical analysis, two
things governing push-pull operation
become obvious.

1. A signal applied 180 deg. out of
phase to each grid, results in double the
usual output from each tube individu-
ally.

2. A signal applied in phase to each
grid, results in gzero output from the
push-pull arrangement.

Rule 2 applies to all cases, while rule
1 applies only fo Class A operation of

20

the output tubes. In Class AB,, usually
used in hi fi amplifiers, the output is
greater than indicated due to increased
cfficiency.

Class AB,

In class A, we may assume operation
of the tube along a linear portion of its
characteristic curve, as shown in Fig. 5.

p
L

: /N

OUTPUT AT ONE PLATE

ke
L1
N

INPUT TO GRID

D

Fig. 5. Class A Operation. Q Is operating
point (blas voltage). Undistorted sine
wave at input and output.

Figure 6 shows the same tube operat-
ing in clags AB;. The signal reaches
cutoff (or at least a non-linear portion
of the curve) resulting in a distorted
output from each tube. Since the ont-
put from each tube is of identical
waveshape, but 180 deg. out of phase,
the distortion partially cancelz itself
out, resulting in a “pure” sine wave at
the outpnt.

The distortion from a tube can be
studied most beneficially by a Fourier
analysis. This is eovered in many texts-?
and will not be derived here. The results
of this analysis are simple and can be
stated briefly.

1 Hugh Hildreth Skilling, “Eleotrical
Engineering Clreusts.” John Wiley & Sons,
New York, 1957, pp 403—410.

2 MIT, “dpplied Eleolronies.” John
Wiley & Sons, New York, 1943, pp 438-439.

Represent the plate current to Y in
Fig. 1 as i,,. This plate current consists
of three factors.

Pirst, there is a d.c. component due to
the plate power supply or B+ Let us
coll this d.e. eurrent B,.

The second is the fondumentul signal
component. When a sine wave is fed to
the grid of a tube, & large signal com-
ponent at the original sine-wave fre-
quency appears at the ontpat. The am-
plitude of this component can be labeled
B,. Designating the fundamental fre-
quency as f,, the B, component varies
sinusoidally with this frequensy. Thus
the complete fundamental signal com-
ponent of the current is B,cos wi, where
w = 2xf.

The output being somewhat distorted,
must of pecessity also consist of some
harmonic components. Following the
procedure for finding the fundamental,
the amplitude of the second harmonic
component iz By, the third is Bj, the
fourth is B;, and so on. Similarly, the
sinugoidal variations at these frequen-
cies are respectively cos 2wt, cos 3w, cos
4wt, and so on. The complete harmonie
content of ¢y, is then Byeos 2wt + Byeos
3wt + B,cos 4ot . . . ete.

The plate current, i, is the sum of all
of these factors. Approximating the re-
sult only as far as the third harmoniec—
disregarding the fourth and higher
order distortion components, the plate
current is

iy, = B, + Beos of +
B, cos 20t + B, cos 308 (1)

Assuming first that 4,,, the onrrent of
tube JI is in phase with i), then
iy, =B, + B ,co8 w0t +
Bycos 20t + Bgeos 3wt (2)
It can be taken for granted that the
impedances of each of the two halves of
the ountput transformer are equal. The
voltage drops across each half are pro-
portional to the plate currents (E=
214y).

OUTPUF AT ONE PLATE

4

(NPUT TO GRID

>

Fig. 6. Class AB, operation of the same

tube. The qulescent point is moved down

so that less current flows when no signal

{s applied—which means less power

dissipated, resulting in greater tube
. efficlency.
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The total plate voltage appearing
across the trsensformer is then propor-
tional to ,, —1),, which is proportional
to the difference of potentinl between
the two tubes, 83 explained above
graphicslly. Subtracting Eq. (2) from
Eq. (1) shows a resultant zero output.
This is the same result previously de-
duced graphically in Fig. 4.

Assume next that ¢,, and 4, are 180
deg. out of phase—the case for normal
push-pull operation illustrated in Fig. 3.
Since 180 deg. is equivalent to x in
radian measure, adding = to each of the
angles in BEq. (2) will be the eguivalent
of an 180-deg. phase shift.

150 =B, + B,cos (0t + ) +
Bgeos 2(0t + %) + Beeos (@t +x) ... .=
B, B c08 ot + B,cos 20 —

Bjeos 3ot ...

(3)
Equation (3) follows from the trigo-
nometry which indieates the following
identities :
Cos ( wt+ m)=—cos ®f
Cos (2w + 2x) = + cos 2wt
Cos (300t + 3n) =— cos Jot.

Subtraeting Eq. (3) from Eq. (1)
results in an expression which is propor-
tional to the voltage across the output
transformer,

=gy, — iy, =
2(B,cos 0t + Bycos 3at) ... (4)

Thig indicates that all even harmonies
are cancelled out in the push pull out-
put. Only the third and higher odd har-
monics remain, The “2" in the Eq. (4)
indicates what we already found graph-
ically.- The amplitude is double the out-
put of a single tube.

implications

This long-winded discussion may be
considered to be a lot of trouble to
prove some factors which are common
knowledge. Everyone kunows that even
harmonics are cancelled in push-pall.
Everyone also kmows that the signal
applied to the two grids, W and X, must
be of equal amplitude and 180 deg. out
of phase. 80 why this dissertation?

Amplifiers are made out of tubes, re-
gistors, transformers, -capacitors—not
out of tube manuals, theoretical text
books or magagine articles.

Bypuass the Cathode Resistor?

Assume for one moment that the two
output tubes are dissimilarly non-linear.
In that case, the plate currents in Eg.
(1) are and equal to the plate enrrents
in Eg. (2). The fundamental amplitudes
B,, and the harmonic amplitudes, B,
and By, in the two equations are then
unequal. Subtraction of (2) from (I),
in the ease of im-phase signals, or (3)
from (Z) in tbe case of out-of-phase
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Flg. 7. Same circult as Fig. 1, but with
separate bias resistors for each tube.
Resistor value 1s twice that of Fig. 1, for
only half of total current goes through it.
Bypass capacltor need be only holf that
of Fig. 1 to keep the circuits identical.
R,C, = (2R,)(C,/2).

signals, will result jn no cancellation of
the high-amplitude second harmonies.

The total plate current ¢, which is
equal to t,,—4,, appears sacross the
common cathode resistor, R, in Fig. 1,
a8 a voltage (i, —1y,) R,.

Due to circuitry configuration, the
voltage across this resistor appears be-
tween the cathode and grid of each tube
(between B and W, and A and X). Be-
ing an aroplifier, the tubes amplify this
signal as well as the desired signal ap-
pearing at the grids.

Assume that the resistor R, is by-
passed by a large capacitor, C,, as is the
case in Fig. 1. All the harmonics are
then bypassed to ground and not ampli-
fled. This may be the most desirable

, case,

In many amplifiers on the market, the
cathode resistor is not bypassed to
ground®. What happens then?

In class A operation, there is very
little effect on the harmonie distortion.

3 Robert M. Mitehell, “Effect of the
cathode capacitor on P-P output stage,”
Aopio, Nov. 1955, pp. -21-28, 75.

The signal across the ecathode resistor
causes the harmonics to appear at the
two grids, W and X in phase. These har-
moni¢ components will cancel out, re-
sulting in no or little additional harmonie
distortion.

In class A, and wmore so in class AB,
due to nonlinearity, the harmonies be-
tween the cathode and ground will
modulate the fundamental input signal
appearing between the grid and ground.
These resultant signalg are not in phase
and will not cancel. The final outeome
are additional factors of intermodulation
distortion.

Experiments of this type are intercst-
ing and shonld be tried by the reader
who possesses harmonie and IM distor-
tion measuring instruments. First make
the measurements withont a bypass
capacitor across the cathode resistor and
then with the bypass eapacitor con-
nected. The results are predietable. The
recoxd of the magnitudes is interesting.

Resnlts will indicate the desirability
of a bypass capacitor in Class A opera-
tion and the necessity of this eomponent
in class AB,.

Separate Cathode Resistor

Figure 1 shows one common resisior in
both eatbodes to develop bias voltage.
Is thiz the most desirable arrangement?
Figure 7 shows the same cirenit, bat with
two resistors, one in each cathode and
separately bypassed. Is this better or
worse?

Output tubes vary by as much as 40
per cent from each other. The plate cur-
rents ean be quite different—especially
when operated class AB; or more so in
Class AB,.

Assume that tube I has a lower plate
current than tube IT when operating 2t
the same bias conditions. Let us also
suppose that at 8 volts bias, tube I has
a plate corrent of 30 ma and tube II
has a plate corrent of 50 ma. The total
d.c. plate current through the common
cathode resistor of Fig. 1 would then be

(Continued on page 72)

(&) :
NO D,C, BALANCE CONTROL

FIXED NEGATIVE B(AS
ADJUSTABLE

(6)
WITH D. C. 8ALANCE CONTROL

zi:
82
—a
< 100K °
AAAAA —
hA AL AL
» D.C. B+
> CE
>CONTROL | b 470
AAAAA = °
VVVVYVY h=4
4 00K
o
»
»
»

FIXED NEGATIVE BIAS
ADJUSTABLE

Fig. 8. EL34 or KT88 may be used with adjustable bias of about 50 valts. Two ar-

rangements are

shown to measure bias and balonce voltages.
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Choice of a Crossover

Frequency

JAMES MOIR*

When two- or three-way speaker systems are used; somewhere in the
design procedure a decision must be made as to the crossover frequency.
This important consideration is thoroughly discussed by the author.

OR MANY GOOD REASONS the vast ma-
- jority of Thigh-quality wide-fre-
quency-range loudspeakers are of
dual-unit constrnction, with separate
units handling the low- and Hhigh-fre-
gqmency regions of the aundio speetrum.
This eontribution is intended to deal
with these factors tbat influence the
choice of erossover! frequency, the point
in the range at which equal amouxnts of
power are being handled by both units.
When two or more units are used to
cover the andio band it is necessary to
prevent the relatively large low-fre-
quency signals being applied to the
bigh-frequency spesker, for wnits in-
tended to have good performance in the
region of 3000-12,000 cps are neces-
sarily of sunch ligbt construetion that
they are ineapable of handling high
powers in the low-frequency range. In
addition it is advisable to preveni the
available high-frequency power being
dissipated in the low-frequency speaker
* Technical Director, Goodmans Indus-
tries, Ltd., Wembley, Middz., England.
1 The author’s term, ohangeover, was

converted 10 the more familiar (in U.8.4.)
crossover by the editors.

TABLE |

Values of Comp ts in Cross
Filter of Fig. |

Crossover Freq — 500 cps S000 cps
Ly 4.77 mh  0.477 mh
C 21.2 uf 212 uf
L= Re Hy. =15 4,77 mh at 500 cps
we 3140
C = 1 _ 10

“wR, T 3,40x15
=21.2 ufat 500 cps

and to confine it to the units which are
best able to convert it into sound. The
filters thet divide the power between the
two sels of speakers are known as divid-
ing networks or crossover fllters and
have several possible configurations.
However, it is worth pointing out that
typical speaker dividing nctworks may
leave the high-frequency unit handling
an appreciable amount of power at
frequencies below the nominal erossover
frequency. The simplest dividing net-
work, that shown in Fig. 1, has an at-

o
e 200, ¢ t -
INPUT LF, -, LF
SPEAKERS SPEAKERS
¢ - INPUT
—-I‘———O L H.f
\ LF.
H.F,
Cl speakers SPEAKERS
o - (,/"—_
»o
‘? 4 — 3
i > \ 3
g ® PHASE NN 2
3 12 H.F. SIDE 4 DIFFERENCE [NLF- SIDE F4
y / AT CROSS‘OVER \ -
= ] =90 &
% 16 g
z / WE
2
24
0.1 02 03 0.4 04 08 1.0 2.0 30 40 60 8. 100
FREQUENCY ~— CYCLES PER SECOND
Fig. 1. Performance of a simple filter-type dividing network.
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tenuation rate above and below the
crossover frequency of only 6 db per
octave, a point that must be borne in
mind when considering the design of
both the high-frequency ugit "and its
horn.

Two-way systems have been commer-
cially produeed with crossover fre-
guencies as low as 200 cps and as high
ag 5000 ops, this wide variation rather
suggesting that the “best” crossover
frequency is not subjeet to precise
determination. The factors controlling
the choice differ somewhat as between
professional and domestic installations
and so the problems will be discussed in
that order.

The difficulties involved in designing
any londspeaker with a flat response are
roughly proportional to the number of
octaves that the speaker is intended to
cover, though the “difficulties per octave”
are perhaps a little higher at the top
end of the audio range than they are at
the bottom end. The materials currently
available for manuvfacturing diaphragins
have densities that are mueh too high in
comparison to the density of air. This is
one of the prime causes of the low
electro-acoustical efficiensy of loud-
speakers, the penalty being particulariy
severe at the top end of the frequency
range. A division of the frequency range
into two equal four-octave bands would
place the crossover frequenecy at 800
@ps, but the problem of designing an
efficient high-frequency speaker would
be eased by shifting the erossover fre-
quency up by omne octave leaving the
low-frequeney units to handle five oc-
taves and the high-frequeney unnit three
octaves. The good performance ovexr the
band between 500 and 12,000 eps of
several of the commercial units shows
that the problem, thongh difficult, can be
solved if a low price is not a primary
requisite.

Power Divisian

An alternative and prohably more
reasonable approach is to divide the
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total audio power equally hetween the
LY. and L.J* uvnits but as the nudin
power in a typieal orchestral eomposi-
tion iz  mot wmiformly distributed
throughout the andio range this does not
mean that the total frequency rvonge is
divided equally between ILF, and 119,
units. The peak power spectrum of o
typical orvchestral composition is indi-
cated by (A) in Fig. 2, from which it
will he seen thar the major peaks ave
concentrated in the low-frequency end
of the spectrnm below 500 eps. Graph-
ical integration of the peak power spee-
trum indicates that a erossover in the
region of 330 ¢ps results in equal
division ot the tokal peak power hetween
HL.F. and L.F. nnits. The distribution
of peak power thronghout the audio
speetrunl is an important faetox, for it
i5 the peak powers that determnine the
peak exenrsion of the speaker diaphragm
and its liability to mechanical failure.
Heating of the voice coil may also set
the limit but this is proportional to the
distribution of rng power throughont
the andio spectrum, the data on this
being presented st (B) in Pig. 2. While
the rms power distribution differs
radieally from the peak power distribu-
tion, it will be seen that the maximum
rms power—and therefore the maxinum
hienting of the speaker voice eoil—also
oeenr at the low-frequeney end of the
range.

Consideration of ecither peak or rms
power spectra sugeests that the eross-
over frequency should not be helow
H00-600 eps in view of the desivability
of minhnizing hoth the diaphragm ex-
cursion and the power that must be
dissipated as heat by the H.I, speaker
voice ¢oil.

Most professional londspeaker systems
employ horn type speakers for both
high- and low-frequency reproduction
but it has been shown that horns used
with hight power systetns may introduee
distortion due to the non-hnearity of the
air in the throat. Among other factors,
this distortion iz proportional to the
number of oetaves handled by the horn,

Fig. 3. Typical
multicellular horn
intended to give
a uniform polar
diagram over a
wide frequency
range.

thus suggesting vet another eriteria for
choire of crossover frequency. The prod-
uct of (power) x (handwidth in vetaves)
should be equal for both ILF. and L.T.
units, On thig basis the erossover should
oceur somewhere bhetween 330 and 800
¢ps, 500 eps being the geometrieal mean
of these two Mmits,

Distribution Patern

In @ wonophonic reprodocer system
intended for use in a large hall, ane of
the most important factors in obtaining
good performance and partienlarly good
presenee oy good intimnney, is a speaker
system hiaving a polar dingram tailored
to lit the aunditorium. A monophonic
reproducing system prevents the hearving
systeni uging its facility of diseriminat-
ing against the generally reverberant
sonnd and in these circumstances it is
always advantageons to mmimize the
amount of sound falling on the side
walls of the anditorinm. This may he
achieved hy desizning the speuker sys-
tem to have a distribution just suffi-
ciently wide to cover the seuting area
and uniform in  angular distribution
dawn to somewhere in the region of 400-
500 eps. It is purtienlarly important to
obtain miform angulay covernge in the
range between 400 and 2000 eps. The
beam width of a horn loudspeaker is to
a first approximation inversely propnr-
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Fig. 2. Peak and rms power specira of o typical orchestral compasition.
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tional to the dimensions of the hom
nonth, with a useful measure of control
heing secured only above the frequeney
aft which the horn month is one wave-
length wide. If a month much in exeess
of two wavelengths wide 1s used, highly
undesirable side lohes appear, though
thix is a diffieulty that can be largely
chviated by nmlticellnlar eonstruetion
such as xhown in Fig. 3. Praclical diffi-
culties in huilding a horn make it neces-
savy to liniit the dimensions of the mouth
of a multicellular horn hut » horn mouth
2 feel across is quite feasible. This gives
adequnie control of the polar diagram
al frequencies of 300 eps and over.

fhere ave praetical advantages in
lintiting the depth (length) of a cinema
hortt as it must be accommodated behind
the sereen and thns from this point of
view it is advantageons to place the
lewer euntoff frequency of the horn as
high in the frequency range as possible
for this results in a short horn. However
40 inchex ix usoally nvailable in the
average theatre and within the limits of
these dimensions a erossover frequency
of 500 eps appears to be a good eonmpro-
mise for it enahles the entoff freguency
of the horn (due to the finite mouth aven
and rate of taper) to be placed at abont
250 eps, a desirable value for the ratio
of erossover frequency to horn-cutoft
frequency.

In the erossover region, approximately
one octnve above and helow the crossover
frequency, the aver-sll response i dne
to the outputs from both loudspeakers.
A smooth combined performance is only
obtained when the two units are as elose
together as possible with their dia-
phragms in the same plane, This will he
clear from Fig. 4 showing the effect of
having two Jloudspeakers radiate the
same sound power. A listener seated on
the axis of the lower loudspeaker will
receive sound from the two londspeakers
over paths of slightly different lengths
and thus the sounds will arrive at the
Listener’s ears at slightly different times.
Looked at in the conventional manner
they will mrive with slightly differing
phases. At those frequencies at whieh the
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Fig. 4. Effect of spatial displacement of
two loudspeakers.

path length difference is exactly one half
the wavelength the two sounds will be in
phase opposition and there will be eom-
plete cancellation at the listener’s ears.

This is a wavelength effect and there-
fore the patb-length differance that
results in coroplete cancellation will
be inversely proportional to frequency.
Thus if the crossover frequency is 500
eps the wavelength is 24 in. and de-
structive interference will result when
the path-length difference is 12 in. At a
crossover frequency of 3000 ¢ps one half
wavelength corresponds to a path-length
difference of only 214 in. and this small
displacement will result in a severe dip
appearing in the combined response due
to interference.

Similar interference will result if the
two speakers do not have their dia-
phragms in the same vertieal plane even
though the units are coaxially monnted.

As this trouble is a wavelength effect
the amount of latitude in mounting is
greater when low crossover frequencies
are nsed. In cinema instellations the use
of backward sloping screens and radi-
cally different constructions for H.F.
and L.F. speaker horns often makes it
impossible to mount hoth horns in the
same vertical plave and thus the latitude
in positioning given by a low crossover
frequency is invaluable.

Although the point is not well docu-
mented it wonld slways seem unwise to
divide the frequency range anywhere in
the 600-1700 cps band ‘for this region
containg most of the important char-
acter-forming compovents (the formant
bands) in speech and it wounld appear
advisable to have them all appear from
one point in space. It is always dan-
gerous to change horses in mid-stream.

On eonsidering all the foregoing argu-
ments it would appear that the balance
of advantage lies with a low crossover
frequenay, at least in professional in-
stallations. There can be no well defined
optimum erossover frequency hut some-
where in the region of 500—800 cps seems
to have the majority of advantages.
Choice of a crossover much below 500
¢ps results in too much power being
diverted to the relatively fragile H.F.
unit while the directivity and wniform
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throat impedance requirements necessi-
tate large H.P. horns.

Crossover frequencies higher than
roughly 600 ¢ps bring the erossover into
the middle of the important character
forming band and demands thet the
large and bulky L.F. horn be designed to
provide uniform direetivity in the region
above 500 ops.

It is perhaps significant tbat crossover
frequendcies of 250, 330, and 500 cps have
all been employed in commereial sound
film systems at some time or other,
though it is equally significant that a
erossover frequency of 500 cps is now
almost standard with all the einema
equipment manufacturers.

Domestlc Systems

When a high-quality domestic speaker
system js being designed there are a
number of additional factors to be con-
sidered, while some of those already
discussed have modified significance.

In general the listeners sit closer to
the speaker system and interference be-
tween units due to path-length differ-
ences becomes & more serious problem, a
point illustrated by (B) in Fig. 4. As
the listener gets closer to the speaker
asgembly, the path-length difference in-
creases and thus the dip in response due
to interference moves lower down in the
frequency range. Room reverberation is

also less effective in masgking the irregu-
lerities. Coaxial mounting of H.F. and
L.F. units i1s almost essential if the
smoothest possible performance is de-
sired. This places an immediate limit on
the dimensions of the H.F. horn if a
horn type H.F. unit is used, for its
length cannot greatly exceed the back-
to-front depth of the L.F. unit, while
the mouth must not be sufficiently large
to obseure an appreciable fraction of the
L.F. cone. A typical 18-in. eoaxial
speaker unit, Fig. 5, with an adequate
magnmet will have a depth of about 114
in. but about 114 in. must be allowed for
the depth of the rear cover plate and the
diaphragm assembly, leaving only 10 in.
for the horn length. The horn mouth
cannot exceed roughly 6x 4 in. if it is
not to mask off most of the center of the
L.F. cone. These dimensional limitations
fix the horn cutoff in the region of 600
eps but if the throat impedance is {0 be
kept roughly constant the horn should
not be nsed below about 1000 eps. How-
ever a 6x4 in. horn will have no real
control of the directivity pattern at 1000
eps and this makes it preferable to use
a crossover frequency pearer 2000 c¢ps
where the horn mouth is about one wave-
length wide. This fits in fairly well with
the previous decision pot to use eross-
over frequencies between 600 and 1700

(Continued on page 79)
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An Eight-Position Mixer

For small studio, medium-sized studio, as an extra in a large studio, or for the ad-
vanced hobbyist-experimenter who does a lot of recording, this mixer panel will make
ordinarily difficult operations much simpler, and still provide professional results.

for tape, dise, and film recording, we

decided that a mixing panel would be
the center of our sound aetivities, es-
pecinlly for dubbing and re-recording on
film. Commereial mixers are undonhtedly
worth all they cost, eonsidering the en-
gineering that goes into them and the
quality that comes out, but our budget
did not allow for sueh an eight-position
mixer, so a number of standard cireunits
were ndapted into a very satisfactory
control panel, shown in Iig. 1.

Tor our purposes we needed one opti-
eal sound-on-film input, three imicro-
plione inputs, one tape input, and three
high-level phono inputs. An extra fape
playback with its own preamplifier can
ba substituted for one of the phono in-
puts when desired. Of course, it is im-
possible to handle all the knobs at onee,
but in use some of them are set to limit
the volunie to & desired level when the op-
vator of each phono, tape, or film ma-
chine turns the preamp voluwe all the
way up on cue. This makes the mixer's
job much more praetical.

Sinee the final recording in most of
our work would be on 16mm optical sound
track with a volume range of about 25
db, n volume compressor was built in,
although this can be rendered inactive
byy turning the compressor-expander con-
frol to zevo. For some types of films

I;\* SETTING UP 2 small recording studio

* 11520 Washinglon Blvd., Losz Angeles
66, California.
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where the anticipated aundience ov pro-
jeetor noise is high, greater intelligibility
results from compressing the volume
range to as little as 15 dbh. Occasionally
in playing hack or ecoxreeting for final re-
recording of old or noisy films or dises,
the volume expander c¢an be used spar-
ingly to improve the signal-to-noise ratio,

Hum and Noise Prevention

Two annoying features in onr previous
experience with home-built mixers were
hwm and microphonies in the preampli-
fier cirenits. Flmn was atfacked m a

Fig. 1. Neat effi-
cient appearance
of this panel gives

even the experi-
menter’'s  work-
shop a profes-

sional look.

Fig. 2. End view
of mixer panel
and chassis show-
ing sponge-rubber
mounting of mixer
and preamp
tubes.

number of ways—separate aluminum
chassis for amplifier-mixer and power
supply to start with. A eompact portahle
wnit was desired, and with high-imped-
ance inputs, the power supply chassis
sitting next to the mixer does not seem
to induce huni. If low-impedance miero-
phone input transformers are used, it
may be neecessary to have the power sup-
ply three or more feet away from the
mixer chassis. Sometimes it is possible to
orient the power transformer so that
Jittle or no buni is indueed in the mike
transformers; eonnect each of the latter
in turn to the inpat of another high gain
amplifier, imd with the 60-eps eurrent
applied to the power transformer pri-
mary, rotate the power and wmike trans-
formers until the hom is reduced or
eliminated. The final test, of comge, is
made after the wixer is constructed, with
the volume level set for pickup of the
weakest sounds anticipated, and con-
neeted to a power amplifier and speaker
—ecarphones will not reproduce the low-
frequeney hwn officiently. If too much
hum is present, and the hum is reduced
hy moving the power supply away, a
two-unit ontfit is indivated, with a power
cable long enough to put the hum out of
sight (or ear, in this case).

The possibilify of ground loeps was
avoided by insulating or faping the
shielded signal wires where they might
touch the bare chassis; grounding the
shielded wires to the volume controls,
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Fig. 3. Rear view of panel and chassis out of its cabinet to show tube arrangement.

whieh are insulated from the ehassis by
fiher washers. Inside the chassis, the
braided shields were soldered to the
grounding hus bar running the length of
the chassis and eonnected to the chussis
at one spot only. Using audio eable with
outer insnlation would eliminate the need
for taping under the panel, but would
require strapping down under the ¢has-
sis, rather than soldering to the ground
bar.

The final item in hum prevention was
to supply all the heaters of the pre-am-
plifier and mixer tobes with filtered di-
reet enrrent, although perbaps only the
mike preamplifier fubes would require
d.e. & 115-volt isolating transformer,
with rectifier and filter, conveniently sup-
plies 150 milliamnperes of d.e. for the
eight series-connected hesters, and a 25-
watt variahle resistor is used for adjust-
ing the exact voltage. Lf using d.c.’on
only the mike preawp tubes, a somewhat
less expensive supply wight result from
rumning the four heaters in parallel, 12
volts at 600 ma.

Migrophonies were subdued by using
iminiature dual triodes instead of our old
(but tender and ticklish) standbys,
6SJ7's, and wounting the snckets on
strips of alwminum which wera mechani-
cally insulated to some extent from the
chussis by -1 strips of spouge rubber
cemented in place. Wiring was done with
rather flexible hook-up wire from these
sockets to terniinal strips holding the as-
socated resistors and eapacitors. Pre-
amplifier tubes are naturally fairly sen-
sitive to vibrations; tube shields were
added as an exfva precaution.

Fig. 4. Power Supply chossis, underside.
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Ct cuit Details

A bias control on the expander tube
aets ns 0 muster gain eontrol, althongh
the effect is not exaetly like a rormal
volume eontrol—its netion is slower in
building up if turned fast due to the bias
capacitor aceross it, but for vur purposes
it iz used mostly to adjust for the level
at which expansion or compression starts.
A switeh near the meter alters the cir-
enit. for eitlier compression or expausion.
An additional standard volume control,
Tt.s, 18 mounnted on the mixer chassis, as
seen in Fig. 2, to limit the voltage fed to
the 6L.7—this can be mounted on the top
panel if desived.

A jack for carphone moniforing was
pravided for the times when the mixer
wonld be nsed in the same room or studio
with aefors or speakers, and where a

“monitor speaker would feed hack. A zep-

arate tube for this fnnetion isclates the
phoenes trom the main andio ¢hannsl, and
prevents any drop i signal or aundible
clicks even if the phones are plugged in
during recording. No volume control was
used here, bhut one could he installed
ensily, prefevably on the lower chassis,
ginze it wonld not he changed mueh after
initial setting.

The 2Vs-in. square volume indicator
nmeter has a 01 ma movement, and was
choson from a number on hand heesuse
it follows the sound changes rather faith-
fully without jumping wildly abont.
Somewhat smaller than the size of meter
nsually seleeted Lov this pnrpose, it does
its job adequately and leaves more yoom
for eontrol knobs vn the panel. Of course,
a larger meter eould he substituted. hut
before mowunting, hook up your choice
temporarily (with its reetifier) to the
4- to 8-ohm output of avother amplifier
and ovhserve its action—if it reacts too
rapidly, it will he hard to follow in use.
Budget and panel space permitting, a
standard VU meter would be preferable.
This oue worked smoothly enongh so that
we never veplaced it.

Physical Details

The top panel of the mixer is 14 x 19-
in. steel, a standard rack panel size, but
sinee the one used was 1/16-in. thick, a
Vp-in. angle ivon 17-in. long was bolted
across the under side near the veolume
contyols to prevent sageing. Ilat head
maehine serews were used, and the heads
were hidden by the eontrol plates. This
particnlar panel has ronnd mounting
holes instead of the usual slots. A lg-in.
thick aluminmum papel would be stiffer,
but the shaxp corners should be lightly
filed to avoid scratching .the operator.

Figures 2 and 3 show the 17X 7 X 215-
in. amplifier chagsis whieh was bent of
1/18-n. soft almminum, with a 4-in.
panel at the baek to held the Amphenal
input and output plugs, which are msu-
jnted from the chassis with the fber
wushers provided. Other types of input
eonncetors could be msed. A slightly
larger chassiz is reconmmended, sueh as
al7x8x3 (Bud ACHL2 ox equivalent),
mounting the nput conneetors on the
upper part of the chassis back.

The top panel is supported by four
brackets bent from 14 % 34-iu, strap iron:
aluminum about this size is available in
hardwave stores, and it hends nicely. Al-
lowance is wmade at the front for the
height of the power supply, plus about
an inch of spaee above the reetifier tube
to ivstall an insulated eooling vane if
necessated by exeessive heat. It was not
required in our mixer when used for only
two oy threo hours at a thwe. The angle
of the panel top is set at about 22 deg.,
although this could vary depending on
the huilder’s preference.

The power supply, Fig. 4. was bnilt on
another aluminum  chassis bent  espe-
dally for the purpose, approximately
17 x4 x 2 in. Two smaller cliasses about
8 x4x2 might be bulted together end-
to-end, or a 17> 4 x 3 deep chassis (such
as Bud AC432 or equivalent) eun he
used, with a sunken mount for the yecti-
fier tube, ns shown in Fig. 5. If a two-
unit wixer is not eonsidered too edmber-
gome, or is found’ necessary when nsing
hum-sensitive mike imput transtormers,
the power supply could he any shape,
preferably enclosed in a steel box. In
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Fig. 5. Method of recessing rectifier tube
socket to conserve height.
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turers do not advise more than 0.5 volt)
this case, the mixer panel size eould be
reduced to about 10 x19 in.

The cabinet, Fig. 6, was made of 34-in.
plywood, with the top allowing about
1% in. of wood to show all around the
panel. A somaewhit simpler box with
sides flush with the panel wonld make a
more compact eabinet for strietly porta-
ble use, but we preferred the solid im-
pressiveness of a larger hox. Three coats
of dark gray-green satin enamel cover
the plywood look, and make a pleasing
combination with the gray wrinkled
panel and black knobs. All-steel sloping
panel cabivets ave available from the
supply houses for those huilders not
equipped to ¢onstruet their vwn of wood.

Figuwre T shows the gpecial control
plates which were made by paste-up art
letters and photography; double-weight
papev prints were niounted beuweath 14-
in, plastic dial plates, giving a profes-
sional appearance, althongh they are
diffienit to show clearly in the photos he-
canse of internal reflections in the plas-
tic. Conventional stock alubynum dial
plates can be used here at less expense.
Round knobs with pointers might be pre-
ferred by other builders; approximate
positions of lknobs on onr model are in-
dieated by an orange-painted drilled hole
on each knob.

To allow for the cooling space above
the rectifiers, the power supply was drop-
ped down abouf one ineh; aetually the
amplifier c¢hassis was raised one inch
froni the cahinet floor by n small ply-
wood platform, as seen in Fig. 8 It
seemed to be easier to build the box to
fit the chassis as we did, rather than try
to adjust the angled brackets to fit the
hox. Depending upon the chassis used
and the exact lnyont of parts, the spa-
cing will vary, so the hox dinensions are
not given.

An opening about 3 x 16 in. was left
in the cabinel hack ts attach the aundio
cables, and a hirged flap above this al-
Iows tubes to be ehanged withont taking
the amplificr out of the cabinet. Above
the fonr high-gain inputs are fonr slide
switehies which ent the gain of the pre-
amplifiers by tapping down on an input
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Fig. 6. Rear view
of cabinet. Sunken
panel for audie
inputs allows
mixer to be
placed near wall.
Hinged flap lifis
to replace tubes.

voltage divider. This cuts the volume to
the first stage fo prevent overlondimg
when applying signals from higher-level
sources such as a film projector. Only
the film sound mput was wired as shown,
the rest remaining weonnected.

The three mike iuputs could he
changed to low impedance inputs with
the addition of input trunsformers,
preferably well shielded; low-impedance
mike cables will pick up less hum and
lose less high-frequevicy respense in a

Fig. 7. White photographic paper dial
plates under Yg-in. plastic contrast with
black: knobs and gray panel.

longer cahle. One or more of the high-
gnin inputs could be changed to mag-
netic phono preamplificrs with  the
proper equalization. Many varintions are
possible for individual applications; eir-
cuits with various types of equalization
for phonograph pickups can he found in
the many preamnplifier artieles i past
issnes of this wagazine,

If a tape playback head is not more
than three or four leet from the mixer,
one of the high-gain inputs ean he egual-
ized for this purpose; the system we use,
however, has the preamplifier and equal-
izer on the tape chassis, boosting the
signal up sofficiently to prevent lum
pickup in a ten-foot shielded cable fed
by a cathode-follower circuit. This same
method is applied to a film projector
abont the samne distance away.

Using a ervstal mike and listening
throngh 2000-ohm phones, the mixer has
more thun ample gain—chirping birds
were heard with considerable volume
throungh an open window, and a whisper

a dozen fect away was clearly under-
stood; along with suech sounds came traf-
fic and neighborhood noises for some dis-
tanee. With this much amplifieation,
tronble may be encountered with noisy
resistors and tubes—in which case, ent-
and-try seleetion of quieter vesistors and
tubes for the early stages is advisable.
Little trouble in this respect was en-
countered, although some tubes seemed
to have heater-to-cathode leakage, cans-
ing ham, and disconraging the original
ides of opernting the d.c. heiters from a
rectifier directly off the power line—
the isolation transformer eliminates the
shock and hum possibility here.

Circuit Arrangement

The actual mixer seetion consists of
four dual-triode 12AT7s, eight triodes
e all, with common cathode aod plate
resistors, as shown in the amplifier scbe-
matie, Fig. 9 The superiority of this
mixer ecireuit with a separate triode in-
put for each volume control ean be recog-
nized in that turning one eontrol to zero
or full on does not affect the others,
while tha usual simpler mixer with three
or fonr controls isolated with resistors
from a eommon grid results in an un-
desired interaction; turning one control
in the latter type of four-position mixer
changed the sound level tu the other ¢ir-
anits 10 to 15 per cent, adwittedly of
small importance in a public addvess or
home music system, but not desirable in
a quality recording system, with cight in-
puts increasing the effeet.

Using a 1000-¢ps tone and 2 v.faan,
we measured the voltage gain of each
12AY7 dual-stage preamplifier at ahout
600; gain of the wmixer stage is about 3,
which can be dropped to 3 if. desired by
eliminnting the cathode hy-pass capac-
tor. The GL7 stage has variable gain
depending on the setting of its hias con-
trol, R,,, which acts as a master volume
eontrol on our model, with approximate
gain (on our particular control) of 0.5
with the dial set at 4, a gain of 1 at a
sefting of 6, 2 at 7, and 10 with the con-
trol Pull o, With one volt applied to
the 617 grid (the most allowahle with-
out distortion, although some wanufac-

Fig. 8. Mixer cabinet, of plywood, with
power supply installed. Cable with Jones
plug supplies mixer chassis with power.
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the voltage output to the cathode fol-
lower is approximately equal to the gain
of the 6L7. Gain of the follower is about
0.9; we use a setting of the 6L7 gain
control so that & maximum output level
of about 3 volts allows the input gain
centrols of our power amplifiers to be
set at one quarter to one half.

‘When using the 6L7 as a volume ex-
pander, a lower setting for average
volome is desirable, so that high peaks
will not overload upon expansion. Con-
siderably inereased contrast between soft
ond loud passages ean improve the re-
prodnetion of older recordings with
limited dynamiec range, althongh some
experimenting will nsaally be required
for the most pleasing rendition. Some
older records will be worn more in the

loud passages and when expanded will
sound much worse, so don’t blame the
machine if this happens. Distortion is
less notieceable at lower volumes, g0 in
salvaging old recordings, eheck the wear
before re-recording. Many old 78’s are
worn at the start and finish of each side
due to meorrect tracking throughout the
swing of the pickmp arm. It is possible
to expand over 20 db more than the dy-
namic range of the original signal with
this cireuit, wherein the background
seratch is completely inaudible and the
loud passages come thundering out and
take off into extreme overload—a little
expansion goes a long way. Newer LP
Tecords, especially of large orchestras,
have a much greater dynamic range, so
that expansion will probably not be

desired in playing these. In fact, for
background or dinner musie, it is possi-
ble to use the compressor to even out the
large varistions in volame, so as not to
intrnde on the eonversation.

Volume ecompression is effective in re-
cording or dubbing on to film the greater
dynamie range of magnetic tape or live
actors, and here a higher than normal
setting of the BL7 gain contral seems to
work best, giving a less abrnpt eut-off
in overloading. One comment in regard
to room noise picked up by the mioro-
phone—if someone speaks foo loudly,
cousing the amplifier to go into com-
pression, a leveling ovt of the voice by
this action will eause the background
noise to be momentarily redueced, so that
for the most natural compression, it is
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We are indebted to William Henry Fox Talbot for the invention of the photographic negative and
discovery of the latent image. His work greatly advanced the art-science of photography. More than
a hundred years later the laboratories of James B. Lansing Sound, Inc., developed the principle

of radial refraction, a break-through which may prove to be equally significant

in the field of stereophonic music reproduction. First applied to the magnificent

JBL Ranger-Paragon, an instrument originally designed for use as a monitor

in perfecting stereo recording techniques, radial refraction has now been used in

a more compact, home-sized stereophonic loudspeaker system called the

JBL Ranger-Metregon. The curved refracting panel on the front of the dual

acoustical enclosure integrates two precision loudspeaker systems. A wide-angle

stereo field is radiated throughout the listening area. Radial refraction obviates the

hole in the middle, ping-pong effects, and split soloists which plague expedient

stereo arrangements. No less than seven different speaker systems, including one with

new high frequency drivers, exponential horns, and dividing networks may be installed

in the Metregan. You may very well be able to use some of your present JBL loudspeakers. Write for a
complete description of the JBL Ranger-Metregon and the name and address of the Authorized

JBL Signature Audio Specialist in your community.

JAMES B. LANSING SOUND, INC., 3249 Casitas Ave., Los Angeles.38, Calif.
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: : proudly presents...
Model WS/2... only 11" x 10%" x 24" . .. a two-way speaker system in a
patented, sealed enclosure. This is the first small speaker system capable of
producing the uncolored Wharfedale bass, the clean Wharfedale

mid-range and the non-strident Wharfedale highs . ..the character of

sound associated only with Wharfedale speakers, designed by England'’s
renowned G. A. Briggs. Note that the WS/2 is a complete system., ..

requires no auxiliary speakers to achieve the full frequency range of
20-20,000 cycles. It is versatile too. Finished on all sides, it can be used singly

or in pairs, horizontally or vertically... even on its back! Of course, it is

the ideal “stereo-mate” for any Wharfedale system. And, the WS/2 solves

the stereo problem at moderate cost .. .only $79.50 in sanded birch hardwood,
ready-to-finish. .. $89.50 in Mahogany, Walnut, Blonde . . . $94.50 in genuine
walnut, natural oil finish . We urge you to compare the WS/2

now with any speaker system at any price, at your high fidelity dealer.

We'll be pleased to send you a free copy of the Wiharfedale Comparator Guide,
Write to: Dept. WD-19, British Industries Corporation, Port Washington, N. Y.

WHARFEDALE IS A QUALITY-ENDORSED COMPONENY OF THE BRITISH INDUSTRIES CORP. (BIC) GROUP
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82 (F REPLACING EXPANDER WITH TONE CIRCUIT

IF ADDING TONE CONTROL CIRCUIT TO
EXPANOER, ELIMINATE AMPLIFIER STAGE
AND ADD DECOUPLING FILTER AS AT LEFT

&GS
O,
HEATERS

Fig. 10. Schematic of power supply section.

best to have a guiet room. Preamplifier
noise acts gimijlarly. Regardless of the
background noise or the recording me-
dium, group discussions between & num-
ber of people are often improved with
respect to volume by careful selection
of gain and compressor settings. Con-
siderable rehearsal may be necessary to
set the controls just right if much
compression is wused, or the loudest
sounds may be throttled down to a
whisper much Jower thar those of me-
dium Jevel, giving a peeuliar inverted
effect. A lond shont or gunshot ean tem-
porarily cut off the sound completely,
until the rectifier capacitors discharge
through the compression control, return-
ing the system to normal,

The dynamic contrast of the output
signal depends both npon the 6L7 bias-
control setting and the amount of ex-
pansion or compression voltage. If the
12AT7 output voltage is too large for
the 817, foreing the use of only the lower
range of the bias eontrol, R,,, turn down
the limiting volume control, R,;.

Yone- Control

No tone eontrols were incorporated in
onr mixer, as each output amplifier has
its own tone sontrols or fixed equalizers
for individual requirements. The moni-
tor-playback amplifier bas a Thordar-
son dual tone control arcuit, as has the
dise recording amplifier, with the ad-
dition of a fixed equalizer; tape and film
amplifiers boost the highs considerably,
but the ontpnt of the mixer is normal.

A frequeney run showed the mixer to
be flat within 1 db from 60 to 15,000 eps;
at 20,000 ¢ps the response dropped off 2
db in the phono circuits, and 3 db in
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the mike circuits due to the long shielded
audio lines. Shorter, more direct routes
could be used, up the center rather than
the side posts, with larger insuldted Jow-
capacitance cable resulting in less loss
at the higher frequencies. No attempt
was made to correct by equalizing, as it
was felt that response to 15,000 eps was
adequate for our purposes at the time,
while 16-mm film response is limited to
7000 eps.

A tone control section may be sub-
stituted for the expander-compressor if
film recording is not planned, as for tape
end most dise recording requirements,
compression is not usually necessary with
a little rehearsal. Our choice would be
the Thordarson cireuit shown at (B) in
Fig. 10. As this is a degenerative ecir-
cuit, it has little gain at normal settings,
so that an additional stage preceding it
will ensure 4 {0 8 volts being delivered

to the cathode follower grid. Due to the
possibility of hum pickup in the tone-
control choke, the extra stage is best put
before the tone control stage. If a cath-
ode by-pass capacitor is used in the mix-
ing stage, the gain will possibly be suf-
ficient without this tube; if it is left out,
the master volume control can be in-
stalled in the cathode-follower grid
circuit. If the power transformer is
mounted near the mixer, the tone-con-
trol choke may have to be oriented for
least hom pickup.

Many other dual tone-control cireuits
have been published, most without the
hum-sensitive chokes, and one of these
could be substituted at less expense, as
the special Thordarson reactor and two
dual controls run about §18. However,
most of these are interstage affairs using
only resistors and eapacitors, and repre-
sent a considerable insertion loss, so that
usually a high-gain dual triode must be

" used, with the tone-control components

between stages.

It may be desirable to have the Thor-
darson dual tone-control cireuit in addi-
tion to the expander-compressor cireuit
shown—in which case, insert it between
the 6L7 and the cathode-follower stage.
An additiona) decoupling filter might be
necessary to prevent motorboating; (B)
of Fig. 4 alone (without the extra ampli-
fler stage) includes this filter, as a re-
sistor, R,, and electrolytic capacitor, C,,,
in the plate-supply circuit. Throughout
the mixer cireuits, a separate decoupling
filter is used for each stage. Sometimes
one such fllter for every two stages is
sufficient, as succeeding stages ave out of
phase and should not motorboat, but we
decided not to take any chances. Paral-
leled tubes as in the mixer section and
steges operating at approximately the
same level (as the cathode-follower,
phone, and volnme-indieator tubes) do
not have to be isolated from each other.

Circuit Varlations

Substitutions in many of the tubes ean
(Continued on page 75)
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STOP WISHING!

The only combination professional
turntable and deluxe changer
created for uncompromised

stereo and mono reproduction

I'T"S HERE!

DUAL-1006

The United Audio DUAL-1006 is so new, so advanced, so unlike anything
else, that it represents the finest in enlightened design and maximum flexibility
... hence greatest value.

Dual pioneered the record changer concept with actual production models as far

back as fifty years ago, and is today the leading authority and largest supplier of changers
on the continent of Europe. No “warmed-over'’ mono version, the 1006 is a dream
engineered into a reality. Embodying the many exclusive and time-proven
accomplishments resulting from the skill and experience of the past, this new

Dual also introduces numerous new features essential to the true fulfillment of stereo.

Nonetheiess, you'll find no superfluity . . . no needless ‘‘gimmicks’’ in the United Audio

DUAL-1006. It is a professional instrument — for the serious high fidelity enthusiast

and discerning music lover. It is a practical machine, simple to & &
operate, intended 1o yield greatest usefulness, convenience and d le
accurate, lifelong dependability. It is, indeed, a wish come true! un ]_t e u

PRODUCTS OF DISTINCTION
202-4 East 19th Street, N.Y.3,N. Y.



To know the diff

MOTOR — Quality and reliability unheard
of in the changer field and seldom found
even in professional turntables. Unusually
high horsepower insures constant RPM
under any load condition; enables turntable
to reach full speed within % second, from
dead start! Motor rotor is oscilloscope bal-
anced, and set in extra-large, costly self-
aligning ball bearings. New, exclusive “rigid
equipoise” motor suspension eliminates ver-
tical rumble. Field coils are vacuum impreg-
nated and tropicalized; motor core lamina-
tions are staked, to avoid ‘“chatter” and
magnetic “thump.” Thorough shielding and
full-jacket, high permeability motor core
prevent hum. These and other important
features combine to provide exceptional life-
long, trouble-free operation.

Always perfect vertical and lateral

stereo tracking because arm pivot axis

remains 90° to carlridge axis.
TOMNEARM — Rigid, locking key snap-in
accommodation for all mono or stereo car-
tridges. Super lightweight ane-piece construc-
tion elinminates multiple tonearm resonance,
minimizes cartridge horizontal and vertical
amplitude distortion developed in cartridges
when mounted in two-piece or plug-in head
type arms. This maintains original cartridge
compliance specifications. Double set of
direct-acting ball bearings (in both axes)
insures complete freedom of vertical and
lateral molion . . . and prevents tracking
force variations possible with “damped” or
otherwise poorly suspended arms due to
changes in weather or environment. Finger-
tip stylus pressure adjustment is directly on
lonearm assembly. Tonearm is automatically
secured in place, when at rest,

MANUAL OR AUTOMATIC SINGLE PLAY
Three choices with the 1006! Start manu-
ally, with either a rotating or motionless
lurntable, setting the tonearm anywhere on
the record to play all or just a desired por-
tion. Or push a button and the 1006 starts,
and finds the record lead-in groove. In all
cases, the tonearm returns to rest after play,
motor shuts off, and drive disengages. ..all
auomatically! Stop, repeat, or reject (manu-
ally or automatically) any time you please.

STEREO | MONO SWITCH — Does more
than instantaneously adapt cartridge for
either mono or stereo output! Also intro-
duces spzcial phase-cancelling feedback cir-
cuit for stereo cartridges when used on
conventional single-track mono records. This
removes random noises resulting from car-
tridge high vertical sensitivity to the rough,
unused groove trough of mono records.

DISTRIBUTED ONLY BY AUTHORIZED DEALERS OF UNITED AUDIO PRODUCTS

» a
AP ADTL 3IQ T i £
Creénce...18 10 Seled

Even mono records sound better. Two color
coded 48” output cables are individually
shielded to avoid ground loop hum.

BUILT-IN PRESSURE GAUGE — A pre-
cision stylus pressure gauge is a vital neces-
sity for the preservation of valuable records
and for optimum cartridge operation. A
professional, direct reading gauge is con-
veniently located for instant check and ad-
justment of the entire tonearm, as different
cartridges are used. No need for guesswork
or to rely on arbitrary, printed calibrations
on a toncarm. Tamperproof and factory-
sealed for lifelong accuracy.

TURNTABLE-Large diameter, heavyweight
turntable uses unique, laminated and con-
centrically girded construction for positive
retention of dynamic balance and plano sur-
face . . . vital to stereo cartridges. This, and
the use of reliable Oilite type, permanently
self-lubricating ball bearing assembly provide

AUTOMATIC

W LY A=

;HANGER

R Wikaiazid ?”)0!’:—
the Dual-1( O

virtually frictionless, »on-resonant rotation,
avoiding need to rely on “fly-wheel action™
of conventional castings, machine turnings,
or “weighted” turntables to maintain con-
stant speed. Properly designed table mat
prevents record slip without surface strain
to the delicate record grooves.

FOUR SPEEDS—Self-locking and trouble-
{ree, a multiple transmission system is used.
With a set of individual drive gears for each
speed, possible future changes in recording
speeds are thus accommodated. All drive
and idler wheels automatically disengage
after each playback and also when machine
is turned off . . . nothing to adjust or remem-
ber, never any “flat spot thump.” Speeds
provided: 1624, 334, 45, 78 rpm.

QUIETING CIRCUITS — Self-muting and
squelch filter circuits keep the electrical
operation of the 1006 as wonderfully quiet
as the mechanical action of the skillfully
crafted assembly. No “pops” or buzzes.

— Whether for stereo or

mono reproduction, the outstanding qualities of the
7006 as a professional fturntable are remarkably
preserved as a record changer too! Look...

‘MINIMUM CONTROLS— Simple to oper-
ate in spite of its many special features —
only three buttons start, stop, reject, or re-
peat action. Repeat button is self-cancelling
after replay, or can repeat same record any
number of times without disturbing the
stack. Spindle need nor be removed from
turntable to remove records or rearrange rec-
ord sequence...even while record is playing.

L ]

1. Record stack separates from bottom
record. 2. Botlom record descends.
3. Stack gently lowers for next play.

ELEVATOR ACTION — The bottom-most
record of the stack is separated by the action
of the changer spindle into an interim posi-
tion, ready for travel to the turntable, and
divorced from the weight and pressure of
the stack. The stack is gently lowered—never
dropped—into position for the next record.
This unique principle preserves and protects
the record center-hole from wear and tear;
and since no pusher arm or stabilizing puides
are needed, warped records and chipped
edges do not affect changer action. Further-
more, the “no load™ condition of the stack
eliminates damaging friction to grooves of
adjacent records. Here is truly gentle han-
dling of your precious recordings.

united

PRODUCTS o F

OBSOLESCENCE-PROOF INTERMIX
—Patented roller-feeler guide in the ronearm
head enables the 1006 (o operate automati-
cally, regardless of record size. Future rec-
ord size innovations are of no concern to
owners of the 006! And, no sequence to
observe in stacking up to ten varying size
records. Fast change-cycle time is constant
regardless of RPM or record load.

=g 1

FREEFLOATING TONEARM — Not just a
statement, but a fact. New, advanced-design
clutch completely frees the tonearm during
play. Since thewecord lead-in groove-find-
ing device is a part of the tonearm assembly,
the arm is engaged by the cycling cam only
during the start and stop actions.

LOW PRESSURE TRACKING — Incred-
ibly low tracking force operates changer
action . . . only 2 grams! With the skill that
comes wilth fifty years of specialized experi-
ence, the 1006 is a classic achievement in the
production of custom fitted parts that oper-
ate so effortlessly as to make this feat pos-
sible. No warmed-over mono version, the
1006 was made to meet the exacring require-
ments of stereo records. Naturally, mono-
phonic records benefit (vo.

udio

DISTINCTION

202-4 East 19th Street, N.Y. 3, N. Y.



The Amplifier Distortion Story

NORMAN H. CROWHURST*

Many are the elements causing distortion in amplifiers, ranging from
basic circuit design to deficiencies in the individual components, The
author points out where some of the pitfalls occur, and shows how
to use the transfer characteristic of tubes to study their performance.

OST OF THE QUESTIONS asked about
M amplifiers these days relate in

some way or other to the question
of distorfion. Aecording to research in
other directions, it has been proved that
the quantity of distortion measured in
almost any high-fidelity amplifier should
be quite inaudible. Certainly it should
be inaundible in comparison with the
amonnt of distortion produced by other
elements of the system—pickup, loud-
speaker, and so on. The faet remains
that there are drastic differences belween
amplifiers that do not seem to be ex-
plained by the specification figures.

Over the past few years the writer
has presented several different facets of
this problem, sometimes in a merely
qualitative way, sometimes with further
evidence to support the suggestions
made. Here is an attempt to doeument
all of the different varieties of non-
linear distortion produeced in amplifiers
as far as has been ascertained to date,
together with some suggestions as to
what can be done about them.

In discussing non-linear distortion we
do not investigate frequency response as
such. Tt is assumed for the purpose of
this article that deviation from perfectly
vniform frequeney response can be tol-
erated provided it does not prodnce any
spurious components due to non-linear
distortion, But frequency diseriminating

“* 976-18 40th Ave., Bayside 6i, N. Y.

In two parts—Part |

y=x=2x3+.32:3 V=13
TRANSFER HARMONICS = 100
62%  Jid
CHARACTERISTIC l2% 5t

FUNDAMENTAL
-COMPOSITE

V=707 v=1.0
ZERO 3rd HARMONIC HARMONICS x 10

Sthx 100 5.25% 3ud

A8% Sth 2.1 % 5th

Fig. 2. A possible transfer characteristic, showing how the harmonic varies in order
and magnitude over a comparatively small range of amplitude change (2:1 total).

factors in many instances contribute to
the forms of distortion produced by
non-lineayr elements in the system. Under
thesz civeumstanees the frequency  dis-
eriminating faetors must bhe discussed.

Harmonic vs. IM Distortion

In the earliest days of audio ampli-
liers, shortly after they ceased being the
tail end of a radio veceiver, the only
form of measurement for non-linear
distortion used the harmonic method.
Before the advent of the pentods and
other distortion-producing elements for
use in amplifiers, the “good old triode”
kept the harmonie order of the distor-
tion quite low (usnally seeond) and
there was little possibility of confusion

OSCILLOSCOPE
O
HOR. VERT,
AUDIO CALIBRATED AMPLIFIER
OSCILLATOR ATTENUATOR U:;?ER LOAD
)

Fig. 1. Block schematic of method for displaying an amplifier’s transfer character-
istic on a ‘scope.
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or ambignity by quoting simple per-
centage figures.

A single-ended amplifier produced
dominantly second harmonie¢ and it had
been ascerfained that second harmonie
mueh Jess than 5 per eent was not audi-
ble. Later it was discovered that an
amplifier producing 5 per eent second
harmonie also produeced IM distortion
that is audible. However, when push-
pull came into use, this largely ended
second-harmonie distortion and left a
residnal of third.

The advent of pentodes inereased the
ovder of distortion to fifth and higher
add-order components, each of which
hecomes progressively more andible as a
harmonic and even more objectionable in
its intermodulation effeets.

The writer has found the best way {o
mvestigate what these different things
mean in relation fto the emplifier’s per-
formanee is to refer the matter in terms
of ils transfer characteristic. This ean
guite simply be displayed on an oscillo-
scope by connecting the horizontal de-
flection to the input (before attenuation,
if necessary) and the vertical defleetion
to the output of the amplifier. This
enables the amplifier’s transfer char-
acteristie at any particular frequenecy
and level to be displayed on the ’scope
(Fig. 1).

Over a mid-range of frequencies the
effect of reactances in the amplifier is
negligible and there is no phase shift.
Consequently, the transfer characteristic
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is an approximation to a siraight line
with @ series of enrvatures that can be
represented by power orders of the inde-
pendent variahle.

Second-harmonic distortion is caused
by the presence of a second-order or
square term, and third harmonic by a
cubic or third-order term in the transfer
characteristic.

Mathematieally any line-transfer char-
acteristic due to a suceession of non-
linear amplifying stages can be ana-
lyzed into a power series.

When considering the effect of nn
amplifier producing distortion, it should
be appreciated that this travsfer char-
acteristic 18 the more basie property of
the amplifier, not its effective generation
of spedific harmonies. Remembering
this, the effect of different order terms
in the fransfer characteristie on har-
nmonies genevated can he mathematically
deduced.

A second-order or square term pro-
duces second harmonie and a steady d.c.
component which effectively alters the
bias of stages possessing this non-linear
distortion.

A third-order term not only adds third
harmonie but also modifies the magni-
tude of the fundamental.

A fourth-order term introduces both
second and fourth harmonie.

A fifth-order term introduces third
and fifth harmonie as well as modifying
the fundamental, and so on.

A term of any specifie order produces
alternate harmonies all the way up to
that order. The coefficient of the har-
monics produced by any individnal term
varies ‘according to the magnitude of
signal.

Thus a transfer characteristic that
contains third- and fifth-order terms in
opposite phase will produee third and
fifth harmonics in the same phase at
very low levels. At some intermediate
level the components of third harmonie
due to the third and fifth ovder terms
will cancel leaving only fifth harmeonic.
While at higher levels the third har-

monic reappears in opposite phase.
A -]
Fig. 3. Where the “kinks” oceur can

dramatically dffect relationship between

different distortion indications: (A) a typj-

col devigbion from straight (exaggerated

for clarity); (B) a hypothetical (but not

necessarily impossible) curve, investi-
gated in Flg. 4.
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ZERO M DISTORTION

INPUT
SINUSOID
TRANSFER
CHARACTERISTIC
QuUIPUT
FUNDAMENTAL

OUTPUT HARMONIC

Fig. 4. How the rather unusual curve of (B) in Fig. 3, can give zero IM distortion
indication, but guite a considerable harmonic indication.

This possibility is illustrated in Fig. 2.
This is a comparatively simple ex-
ample. Any multistage amplifier com-
ponnds the curvature fo quite a high
order. For example, two stages of
single-ended amplification, which may he
assumed for simplicity fo produce only
second-order terms in each, will com-
pound iito an expression with second-,
third-, and fourth-order terms. At one
particalar level the second harmonie dne
to the seconid- and fourth-order terms
can be made to disappear. But this
leaves g residual of third aud fourth
harmonie. This again is a comparatively
simple case. :

Compounding the amplifiey into a
push-pull form results in higher order
components although the second-har-
monic caneellation is achieved without
sueh multiplieation of order in itself,
hecause the twa second-havimonic com-
ponents ave additively (or subtractively)
combined jastead of infroducing product
terms, But this means that two stages of
push-pull amplifieation, in which the
even order tertns are made to comspletely
cancel leaving a residual of only third
order (neglecting possible higher or-
ders), will produce an over-all amplifi-
cation infroducing potential harmonies
np fo the ninth,

Theoretically the third harmonie
could be made to eancel. This would then
leave the fifth harmonic as the major
component. But this theoretical cancel-
lation can only ocenr for one gpeeific
signal level.

The effeet of all this on IM distortion

is even more complieated to investigate
mathematically. 1t ean, however, be rela-
tively simply explained graphically. Any
practical fransfer charactervistic consists
of a power order series up fo some point
where it converges {o negligible effect.

The simplest combinations of power
order terms produce curves that get
progressively more abrupt toward the
ends of the transfer characteristic, (A)
in Fig. 3. However, in theoxy it is pos-
sible to obtain a powey order series that
will produce any desired eurvatnre. For
example, the transfer characteristic
conld heeome a specific pumber of sine
waves superimposed on the fransfer
characteristic as at (B) in Pig. 3. Ad-
mittedly this is « very improbable form
of the transfer characteristie, but it is
not impaossible, And sometimes a transfer
charactevistic may come closer to this
form than to the simpler forms usnally
cxplored matheniatically.

Now here comes the interesting faet.
Assume we use this hypothetical trans-
fer characteristic as the basis for a
theoretical IM test, in which the high-
frequeney exploratory signal has an
amplilude exaetly eorrespouding to the
vertieal height of the sinusoidal devia-
tions. Then the TM test will give a read-
ing of precisely zevo distortion for this
partienlar amplitnde of high-frequency
test signal. The residual distortion pro-
duneed from a harmonie measurement of
an mnplifier with this hypothetieal trans-
for characteristic is also shown in Fig.
4.

Admittedly this is a hypothetical case
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HALF TRACK?
QUARTER TRACK?

YIKING ESQ HEAD ASSEMBLY

We believe it is time for a factual statement on quarter track tapes and tape record-
ing. As a novelty, and in keeping with the constant trend toward miniaturization,
there is today a considerable interest in home recording of quarter track (four
track) tapes.

The laminated quarter track heads used on Viking decks may be used interchange-
ably with the half track heads for recording, and will provide for proper bias
and equalization at 3% ips tape speed. On special order, Viking will provide
quarter track erase heads, permitting monaural and stereo erase and recording
of four track tapes.

However, the serious audio recordist will weigh these factors:

Ounarter track heads provide a track width of only 43 mils as compared to
eighty mils—equivalent to almost six db of absolute signal-to-noise ratio.*

Reduction of tape speed to 3% ips, instead of 7% ips, does not result in again
halving the maximum possible tape ontput, but does necessitate a shorter head
gap to produce equivalent frequency response. Such a head is less suitable for
recording applications.

These are the reasons why you will find full-size, maximum-performance, half
track heads on Viking recording models. Use the quarter track heads for the
one thing they are designed to do best—playback of quarter track (or half track
music tapes).

For your own serious music recording we recommend consistent use of the half
track heads available on Viking recording decks, permitting maximum frequency
response and dynamic range. Your added tape cost (for raw tape) is your best
insurance of professional recording performance,

*Based on residual system hum, tube noise, efc. Viking tape components are sold through high
Sidelity dealers, exclusively. Further technical
information may be obtained by writing directly
to Viking's Customer Service Department,

NG oF MINNEAPOLIS, INC.

9600 Aldrich Avenue South, Minneapolis 20, Minnesota

EXPORT DIVISION: 23 Warren Street, New York City 7. New York
Cable: SIMONTRICE, NEW YORK (All Codes)




MODULATION

INTERMODULATION

t!

INPUT
SINUSOID
TRANSFER /
CHARACTERISTIC
QuUTPUT
FUNDAMENTAL /]

S
OUTPUT HARMONIC

.M, OUTPUT WAVEFORM

IM INPUT
WAVEFORM

Fig. 5. Showing the more generalized relationship between harmonic and M

indications, referred against the

but practical conditions may sometimes
come nearer to this than to the simpler
type of transfer characteristic usually
theorized.

The original reason for going ta inter-
modulation testing is that it comes closer
to giving an indication proportional to
andible effect. It actually tends to meas-
ure the rate of deviation from straight-
line trensfer characteristie rather than
the actnal deviation. This distinetion is
llustrated at Pig. 5. This means that the
IM test measurement will be propor-
tional to the order of distortion instead
of linearly proportional to its magni-
tude. But realization of this improve-

DISTORTED
WAVEFORMS

AVERAGED READING

DISTORTION
COMPONENT

Fig. 6. Why elther harmonic or IM meas-

uvrement does not glve realistic Indica-

tions for sudden, short duration devia-
tions from linearity.
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transfer characteristic responsible,

ment 18 dependent upon two assump-
tions.

First, that the exploratory waveform
is of relatively small magnitude com-
pared to the major waveform. That is, a
ratio much higher than the one specified

in the established SMPE standard
should be used.
Second, that the deviation from

linearity is more or less uniformly dis-
tributed over the low-frequency wave.
When either of these assumptions or
their effects breaks down the validity of
IM distortion in giving a more realistic
figure fails. The example just quoted
produced a zero IM reading because the
deviation rate along a transfer charac-
teristic exactly corresponded with the
magnitude of the exploratory wave-
form. Of course, some distortion would
be found by changing the magnitude of
both signals together and consequently,
a- rather erratic IM distortion response
would be produced for an amplifier with
this hypothetical transfer characteristic.
The second reason for IM distortion
mesasurement breakdown is ome which
also applies to harmonie-distortion meas-
urements in almost the same degree. This
is where the deviastion from linearity of
transfer characteristic occurs for a very
short interval of the characteristic. For
example, when clipping or crossover
distortion is present, peither harmonic
or IM distortion gives an adequate rep-
resentation of the audibility of the dis-
tortion, because the measurement aver-
ages or “spreads” the magnitude of the
deviation over the whole fundamental

waveform, rather than measuring the
relative magnitude for the short interval
“kink” as compared with the funda-
mental magnitude (Fig. 6).

This is a characteristic considerably
heightened by the effeet of feedback
with amplifiers. So it will be discussed in
greater detail later on, after feedback
comes into the consideration. For the
time being we are considering basie
amplifiers withont the effect of over-all
feedback.

Reactive Elements

So far we have 'considered the .per-
formance of the amplifier in terms of a
simple transfer characteristic in which
reactive effeets are not present. Under
these circumstances the effeet on ampli-
fication can be totally predicted by the
power series method we have just out-
lined. However any amplifier produces
phase deviation effects at the ends of its
frequency response—an advanee toward
the low-frequency end and a delay
toward the high-frequeney end. Coupled
with this is a progressive attenunation or
In some instances peaking before a roll-
off.

All these effects can be computed
from the amplifier parameters as an
over-all frequeney-response prediction.
But the non-linearities that produnce the
transfer characteristic curvature in mid-
range also roodify the effective frequency
response at different points on the trans-
fer characteristic. This can be seen by
considering what causes the non-linear-
ity. It may be referred either in terms of
thke transfer characteristic from input
voltage to ontput voltage, neglecting the
resistance or impedance parameters that
produee it, or the amplifier could be con-
sidered to consist of elements that pro-
duce constant amplification with variable

(Continued on page 68)

h.f. response.

Plate ras. low;
gl well - domped

Frequeney

Plate res. high;

db

poorly dempad
h. f. response.
Fraquency
Z
3
=4
3
° TIME —_—
Fig. 7. Variation of transfer high-fre-

quency response at different points on

a large-amplitude signal waveform can

be responsible for some forms of distor-

tion that have received little atiention to
date.
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e STER%OPHONIC HIGH FIDELITY ¢ S

THE"‘FI_SHEE ColiiCoseatin funan e -
are at the theoretical limits of sensitivity—
:for fine recepﬁon, -

. THE FISHER Auners feature highly sefe:hve -
U \,pmcasio qhgnms for inter?erence-ﬁee
recepﬂcn on FM undAM {even under the most adverse condmons}

;"';, THE FfSHER TUNERS, both stereophonic

FISHER RADIO CORPORATION
2] 29 44“\ Dnve . Long Islund City 1, N Y
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vcmd monophomc, boas! the greuiesl number of' advanced -

Model 101-R

Model EM90X
FM Tuner

T ——— =

Model 90-R
FM-AM Tuner

Model 90-7
FM-AM Tuner
with Audio Conirols

Another Fisher First
THE FISHER Deluxe Series 90 funers
are the only instruments in the world
featuring IF interstation muting on reg-
ular FM, as well as Multiplex (to which
it can be readily adapted.)

FM-AM Tuner
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Reduction to Practice—
A Patent Essential

ALBERT WOODRUFF GRAY*

While it is—fortunately—not necessary that an invention be brought to perfection
before a patent is applied for, it must at least have been tested and proven workable.

EFINITION OF THIS FEATURE of the

patent law, made by a federal

court is, ‘‘Reduction to practice is
not merely a matter of construction,
building and trial, but may consist in
the disclosure of the idea by any kind
of description, pictorial, verbal or writ-
ten, which will enable one skilled in the
art to make and use that which is dis-
closed. We think a drawing may be 2
sufficient reduction to practice, and an
experimental machine insufficient, for
the question is one of degree and the
ultimate test is always whether the in-
ventor has shown operative means to
that theoretical omnipresent person, the
msan skilled in the art.”*

Through & failure to observe this
century old rale of the patent law, a
leading manufacturer was recently de-
nied a patent of radar apparatns, by
reason of the owmission of reducing its
discoverey to practice. Application for
a patent of this invention had heen filed
in France by a man named (loess on
Oatober 2, 1937, and later in this coun-
try on September 22, 1938.

Eight days later, September 30, 1938,
the patent applieation of this radio
manufacturer was filed. Claims in this
application for a radar indicator patent
which provided both for distance and
direction, were, “A radio vision device
induding in combination means for
radiating radio emergy toward a re-
fleating object, means for receiving said
energy after reflection from said object,
means for deriving directly from said
reflected energy information ineluding
the angular position of said ohject and
the distance of said object as a function
of the velogity and the transit time of
said energy and the indicator for eom-
bining said information to indicate the
angular posgition and distance of said
objeat”

Plans had been well developed for
the operation of this invention during
1036 and on June 22, 1937, the appa-

* 118-20 Ssventy Second Drive, Forest
Hills, N. Y.

*Curtiss Aeroplane & Motor Corp. v.
Janin, 2878 Fed. 454, New York, December
14, 1931,
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ratus was set up on the top of a build-
ing of the radio mmanufacturer at Cam-
den, New Jersey. From this point efforts
were made to operate the equipment and
sight nearby objects as well as vessels
on the Delaware River.

While the radar- finder in these
operations located buildings, smoke-
stacks and other objects, the reliability
of definition and measorements left
much to be desired. Among other
1diosyncrasies the machine located the
smokestacks of a Camden factory in the
middle of the Delaware River. After
this attempt further efforts at 2 redue-
tion of the invention to practice were
abandoned.

Denying the application of this radio
manufacturer, made for a patent, on the
ground of its failure to reduee the in-
vention to praetice the United States
Court of Appeals in its decision of this
recent controversy, said, .

“There has been built up a consider-
able amount of case authority upon
what constitutes a reduction to practice.
We find no disagreement among the
decisions, Indeed, the language of them
all seems to us to express the same idea
in different ways.

“We think it is clear that reduction to
practice does not mean that whatever is
being worked upon has to be in shape to
be marketed commercially. On the other
hand it must be a demonstration that
the inventor’s idea works, not that he
has thought the matter out and devised
something that onght to work and may
work, but actually something that will
work to accomplish its intended pur-
pose‘”

Invention Need Not Be Perfect

It is however an old rule that this
esgsential of the patent law does not
require that the invention be perfect, or
even that it be marketable. In the famons
Bell telephone cases the Svpreme Court
said of this feature of the patent law,

“The particular instrument which he
(Bell) had and which he used in his
experiments did not under the circum-
stances in which it was tried, reproduce
the words spoken so that they could be

dearly understood but the proof 1is
abundant and of the most convincing
character that other instruments, care-
fully constructed and made exactly in
accordance with the speecification, with-
out any additions whatever, have oper-
ated and will operate successfully.”

This the court supplemented with a
detailed summary of this rule of law
that after more than a half century 1s
still followed by the courts. “The law
does not require that a discoverer or in-
ventor, in order to get 2 patent for a
process, most have sueceeded in bringing
his art to the highest degree of perfee-
tion.

“Tt is enough if he describes his
method with sufficient clearness and
precision to enable those skilled in the
matter to understand what the process is
and if bhe poinfs out some practical way
of putting it into operation. This Bell
did. He described clearly and distinetly
his process of tranamitting spoken words
telegraphically by creating the changes
in the intensity of a continuous current
or flow of electricity in a closed eireuit,
exactly analogous to the changes in den-
sity in air occasioned by-the undulatory
motion given to it by the human voice in
speaking.”?

In the long litigation involving the
discoveries in wireless telegraphy by
Marconi, the Supreme Court in holding
his invention of the tuning of the an-
tenna cirepit had been anticipated,
pointed out the fatal error in this in-
ventor’s failure to observe this demsnd
of the patent law of reduction to prac-
tice.

“Commercial suecess,” said that court
of these circumstances, “achieved by
this inventor and patentee cannot save
bis patent from the defense of anticipa-
tion by a prior inventor. To obtain the
benefit of his prior coneeplion the
inventor must not abandon his invention
but must proceed with diligence to reduce
it to practice.”

To this was added the further obser-
vation by the court, “Marconi’s reputa-

(Continued on page 67)

2 Telephone Cases, 126 U, 8. 1, March 19,
1938.
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A Conguest of Space
The Harmony
Trio Speakers

Here is a complete three channel stereo speaker.
system — better than you have ever heard at
any price —which gives the 'full stereo effect
in every part of any room. And yet it consists
of only two booksize speakers and a hideaway
bass that is completely concealed from view.
Sound impossible? Well it was, until Weathers
developed the Harmony Speakers utilizing the
principle of Variable Mass—the first major
breakthrough in speaker design in twenty
years. Now space need no longer be

a barrier to speaker performance.
Stop in at vour dealer
and see why.

System

PF'esatures:

Three channels. A full range
speaker for each of the stereo
channels and a non-directional

bass. The smallest and most
efficient stereo speaker system available.

with any decor.”

Component Features:

Harmony Speaker..

Size: 11” x 914" x 3%”..

Response: 70 to 15,000 cycles,

Finish; Black leatherette. Golden grille,
Hideaway Bass.

Size: 1614" x 1614" x 514",

Response: 30 to 100 cycles.
Made in U.S.A. Finish: Ebony.
Patent Applied For Harmony Trio $119.50
Harmony Speaker $29.75
Hideaway Bass $69.50

Wealthers « Industries

DIVISION OF ADVANCE INDUBRYRIES, INC.

66 E. Gloucester Pike, Barrington, N. J.
Export: Joseph Plasencia, Inc., 401 Broodway, New York 13, N. Y,
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Fits any size room. Blends .
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HARMAN-KARDON “EPIC”
MODEL A250 STEREO
AMPLIFIER

Combining compactness, simplicity of
design and operation, and excellent per-
formance into a single package capable
of putting out a clean 50 waitis total is
somewhat of a feat, in our opinjon. Mauy
units aecommaodate fwo power amplifiers in
a cabinet 15% in. wide by 137% in. deep
and 4% in. high, while still others can
encompass the multiple intricacies of a
stereo preamp in slightly less than that
space, but to combine both without erowd-
ing and with several very desirable features
into a single unit rates cousiderable
approval. The manufacturer deseribes the
AR50, shown in Fig, 1, us a formidable
instrunient, and while, to us, formidable
implies one which wounld inecite fear—or
consternation regarding its use becanse of
complexity—there is no reason for it. The
amplifier is easy fo handle and it certaiuly
does provide mogt of the necessary fune-
tions.

Listing these functions, with reference
to the panel arrangenment, we note six slide
switches along the top of the eonfrol pancl
—an extroded aluminum formy, anodized
and permanently copper colored. From left
to right they are: two xpeaker selector
switehes, a three-position eontonr control,
rnble filter, and at the extreme right ihe
serateh filter and the egualization selector.
The six knobg are, from left to right:
TREBLE, BASS, LOUDNESS, BALANCE, MODE,
and ruNerion, The first four affect both
channels simultaneonsly, while the two
switchies provide, for MODE: LEFT, RIGHT,
MONAURAL, STEREO, and REVERSE; and for
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PUNCIION: TAPE HEAD, PHONO, TUNER, AUX
2, and Avux 1. Inside the unit aud accessible
from the top if eabinet mounted or from
the rear if in its optional ecage, is =’
SEPARATE-PARALLEL switeh which tiez the
output amplifiers together and to the right
preamp so the A250 may e used as a
sterco preamp feeding a single built-in
power amplifier (50 watbs) for the right
c¢hannel; the output of the left chamnel is
available on a separate jack Yor feeding
anotlier basic amplifier. When this switch
is in the PaRALLEL position the two traus-
former secondaries must alse be strapped
in parallel.

The speaker switching is apparently
unique to the Harmauv-Kardon line—we
Lave noted i before in the A224 “Trin.”
Jach amplifier terminates in an output
transformer with secondary impedanees of
4, 8, 16, and 32 ohms, oue @id of the
winding being grounded. Two addizional
terminaly, marked A and B, are provided
tor each amplifier. These are connected to
ong of the speaker selecfor switehes, simi-
larly marked A and B, whieh growmls either
the A or B termipals at the wser's cloice.
A and B are used for the gronnd réfurns
of two sepavate pairs of speakers, located
in different rooms, perhaps. Thus either
pair can he energized at will, Also, if de-
sired, the seeond speaker selector switeh
may he set to AL, ingtead of oxE, both
sets of speakers will operate at once. The

reagon for the impedance range extending

to 32 ohms is that when Loth oufpub sec-
tions are paralleled, the spenker iz cou-
nected to the tap bwiee its nominal im-
pedance, which necessitates 32 ohms for a
16-ohm speaker, and so on.

Fig. 1. The Harman-Kardon “Epic,” dual 25-wati stereophonic amplifier system.

Both chanuels are identieal, and employ
12AX7s a3 phono/tape-head preamplifiers,
12AU7's a8 tone-control amplifiers, 12AT7's
as amplifiers and phase splitters, and tweo
6L6GE’s in the output stages, the latter
being mounted at an zugle of about 40
deg. in order to maintain a low silhouvette
in the cabinet. Tone controls are of the
Baxendall type, which we congider most
desirable, and phono and tape-head equal-
ization is derived from feedback over the
two stages of the preamp, and uceommo-
dates RIAA and EGR on phouo, 734 and 3%
on tape. A 47,000-olm load ig provided as
a fixed value for the phono eartridge or
tapa head, while a 100,000-obm load is
provided for ceramie carfridges, folluwed
by a 26-db voltage divider. The seratch
filter operates only on phorno, while the
runble filter operates ox all inpubs—which
we believe ig desirahle beeaunge some radio
stations require rumble filtering for best
listening results. The two contowr curves
torn over at about 350 and 700 eps, re-
speetively,

Plate supply is furnished from @ voltage
douliler cirenit using the new silicon recti-
fiers, and resulting in extremely low bum
levels. Plate currents in the output stages
may be balanced with the controls provided,
thus further lowering hum, and with d.e.
on the first three stages the lhan on phono
is better than 62 db below 2 l-watt output.

The power supply fuse and two a.c.
receptacles are mounted on the rear apron,
together with the two ontput terminal
strips. All inputs arve located on the top
of the chassis, side by side in two separate
rows. Ifour shorting plugs are furnished
for insertion in unused inputs, and a plastic
clamp is located on the rear of the cliassis
adjacent to the input jacks so that all
leads to the amplifier may be dressed
neatly where they come ouf.

Performance

The amplifier has more than mdequate
gain, For a L-watt output, and gain con-
frol ul ntaximuny, signals of 0.9 mv are re-
quired at the wagnetic phono input and
20 my at ceramic phone input, (.35 mv at
the tape-head input, anid 52 wy at auxiliary
and tuner inpnte, At a 117-volt line, distor-
tion way (.85 per cent at 25 watfs on one
chanpel, D.87 per cent on the other. Control
fracking vuried from u maxinum of +3 to
-2 db on volume, and from +4 to -3 ab
on tone at mx points vhecked on both, At
the speeified inpnt signals, the TAPE ourT
jaek provided na 0.45-volt signal to feed a
tape recorder, unaffected by tone or volume
controls.

On listening tests, the A230 confirmed
the measurements as to sound quality, and
as has often been said, “measuremeuts
mean little if the listeming is bad.” Using
several different spoakers and a widely
varied range of program material, the aun-
plifier performed admirably and even after
hours of use it was still necesgary to fuke
the eggs into the kitechen to fry them—all
three trausformers rum c¢ool. Actnally, this
was fo be cxpeeted in the output trans-
formers at least, sinee the cross section of
the cores measure 1 11/16 square, which is
plenty for a 25-watt transformer. On the
whole this iz a unit of excellent perform-
ance and appearanec, and should result in
an equally excellent over-all system. D-25
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WE'VE SOMETHING NEW
SEE US AT THE MAY PARTS SHOW

Electronic Wire
for Every Application \

Service Rated—Quality Controlled
Every Electronic Wire you need
in easy-to-use packages.

Aircraft and Auto Radio Wire  Mognet Wire

Antenna Rotor Cables Microphone Cables
Broadcast Audio Cables Mil-Spec Hook-Up Wires
Bus Bar Wire RG/U Cables
Community TV Cables Shielded Power Cables
Cords Shielding

Hi-Fi and Phono Cables Sound and PA Cables
Hook-Up Wires Strain Gauge Cables
Intercom Cables Transmission Line Cables

TV Camera Cables

Ask Your Belden Jobber

Electrical and Electronlec

Béldén

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Magnet Wire » Leod Wire ¢ Power Supply Cards,
Cord Sels ond Portchle Cord ¢ Airceoft Wires
Electrical Housohald Cords + Electronic Wires
Welding Cable » Avfometive Wiro and Cable
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MODEL SA-300

*16950

Shightly Higher in the Far Wess



THE FISHER

A-300

Laboratory Standard
Stereophonic and Monophonic

60-Watt Amplifier

FIRST STEREO AMPLIFIER
TO GUARANTEE

m Distortion-free audio power at ALL listening levels.
m Hum and noise content less than 0.00001 part of full rated oui-

put {1/1000th of 1%!) What is more, the SA-300 will match

all existing speakers including the lowest-efficiency fypes.

HERE IS AN AMPLIFIER that will match any existing speaker, and

supply the distortion-free power all speakers require for opti-
mum results. When using low-efficiency, high-compliance systems,
the SA-300 is an absolute prerequisite for professional sound repro-
duction! With this amazing instrument, even your choice of enclo-
sures is less critical. The SA-300 actually permits you to obtain the
damping factor your system requires! Complementing this FISHER
exclusive is still another—TWO inputs for each channel (one for
standard response, and one with controlled frequency response!)

Only FISHER could have conceived it. Only FISHER could have
designed and produced so unique an instrument at such moderate
cost. Ruggedly constructed, just as you would expect any FISHER
product to be. The SA-300 is truly the finest you can buy.

SPECIFICATIONS

m POWER; Conservatively rated at 60 watts {over 30 watts per channel} The SA-300
can handle up to 160 watts on instantaneocus peaks.

W POWER BANDWIDTH: 15 to 30,000 cps (IHFM Standards.)
m HARMONIC DISTORTION: Better than 0.1% at full rated output, = 1 db.

u M DISTORTION: Less than 0.08% first-order difference tones {(European CCIR stand-
ards) and less than 0,.35% by SMPTE American standards.

m INPUTS: TWO for each channel. One for standard flat response. One with controlled
frequency response to insure optimum performance with electrostatic speakers, and
also to reduce sub-sonic transients (which cause voice coil breakup and distortion).

m FREQUENCY RESPONSE: Uniform from 20 to 20,000 cps, within -0 and —0.5 db.
m HUM AND NOISE: Completely ingudible. More than 100 db below full-rated output.

m SPEAKER COMNNECTIOMS: 4, 8 and 14-chm terminals, plus terminals for adding
resistor te obtain speaker manufacturer’s recommended damping factor.

WRITE TODAY FOR COMPLETLE SPLECIVICATIONS

FISHER RADIO CORPORATION -+ 21-29 44TH DRIVE . LONG ISLAND CITY 1, N. Y.

Export: Morhon Exporting Corp., 458 Broadway, Mew York 13, M. Y.



Fig. 2. Tandberg’s new model 5-2 is similar in appearance to the earlier models,
but offers four-track stereo performance.

TANDBERG MODEL 5-2 STEREO
FOUR-TRACK TAPE RECORDER

Some months ago we were called upon
to give a talk on stereo, and because of a
¢ertain amount of physieal efficiency on
our part {that’s laziness to you) we ecast
about for a machine that was light enough
to be called portable. In many instances
the presence of handles on the earrying
case is suflicient to warrant that name, bhut
the Tandberg in its caze weighs ounly 27
pounds. We had previonsly been acquainted
with the Model 3-Steres, hut the newest
Model 5-2 wag still strange to us. Figure 2
shows its appearance with its ecase.

To begin with, this nnit iy fitted for four
tracks, amd ror three speeds. Thus it will
accommodate the promised fonr-track tapes
—removed from the magazine/eartridge
and respooled on conventional reels. In
addition it provides for extra long playing
time at the 1%-ips speed. It is entirely
gelf-contained for monophonic recording
and for mono or stereo playbuck, hut re-
quires the addition of u second amplifier
for stereo recording. This unit i3 234 in.
wide, 834 i long, and 5% in. high, and
in use ix placed alongside the recorder at
the left end. 1t is fitted with amale power
receptacle and an outpnt cable which plogs
into n ryeceptasle on the recorder head
eover. A short power stub 1§ coiled up in
the recorder's eable compartment, and
furnishes plate and heater power to the
auxiliary anrphifier whea it is ju use. The
unit aceommodates nierophone and high-
level inputs, nnd matches in performance
the amplifier built into the recorder. A gain
control is provided, as arg an equalization
switeh and a level indicator tube.

The recorder itself is a marvel of com-
pact design, and it appears as though
each part were made for it, rather than
being chosen from usual pavts manufac-
turer’s stoeks,

There are two complete amplifiers, from
tape head to ouvtput transformer, each hav-
ing a 4-wait output. A monitor speaker—
5% by 8 in.—is built in, as is the neees-
sary power supply, In the record mode,
one of the output tubes becomes the high-
frequency oseillator. The ipot stages of
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both playback amplifiers have d.e. on the

heaters for a hum level measured at 58 ab
below the maximum reeording level (de-
fined as the 4 per cent distortion point).

Frequeney responge at 744 ipg was meas-
ured as within =1 db of the Ampex stand-
ard tape No. 5563, and with signals re-
corded and played baeck the response was
+3 db from 30 to 15,000 eps. At 3% ips
the output was 3 db down at 10,500 eps,
and at 1% ips it was down 3 db at 5300
eps. Flutter and wow at 7% ips was below
0.15 per cent as nearly as we could meas-
ure it—which is not an easy triek, inci-
dentally, when it is so low.

In wldition to the low-impedunee outputs
for direet connection to speakers, a switeh
on the ehassis econnects the vutpuls to the
cathodes of the stage preceding the output
tubes, thns providing a higher-impedance
output withont the potentially present dis-
tortion of the output stage pentodes. The
level at this connection is avound 0.7 volts.
T'or our purposes. we fed the Iow-impedance
signal from the output stage direct to two
external power amplifiers which gave a

Fig. 3. Hartley

217-Duo—a com-

plete stereo sys-

tem in one cabi-
net,

possible 50 watts each for auditorium use.
The cathode follower output was not sufli-
cient to drive the external amplifiers, al-
though it would be adeyuate for insertion
al the Aux inpat of any sterco preamp.

A speed control knob at the top betwcen
the reels selects the desired speed and
changes equalization at the same time. Just
above this switeh is the speaker control,
which conneets the internal speaker to
either of the two channels or disconnests it
entirely, To the left of the lower liead
cover ig the main eirenit control switch,
with positions for record, playback, and
public address. Tn the Jatter position ile
microphione is fed through to the lond-
speaker ontputs directly. The volume con-
trol knobg are dual, with a friction elatel
eausing both to turn at onee in normal
pse, hut balancing may be done by dis-
placing one with respect to the other. Under
this dual knob is a lever which selects the
mode of operation—steres, or mono bracks
1-4, or mono tracks 2-3. The indicator eye
i just above the volume control knobg, and
to its left is a bass-Lift switeh, which in-
ereases lows by 12 db at 70 eps.

The meclignica) operation is controlled
by a single gearghift-type knob at the right.
For recording or playback the knob is
pulled forward; for rewind it is pushed
to the left; for fast forward, to the right.

All inputs and outputs except the micro-
phoue, which plugs iuto a jack on the top
panel, are available at a termiual panel at
the rear, A small compartment iz provided
for the power cord.

From this deseription one might snrmise
that the macliine is almost ideal-—and so
it is, for every wvse o which we have put
it, at least. Starting and stopping is smooth
with no spillage of tape, provided the
operating knob is pulled forward slightly
to start the wmotor before engaging the
idler wheel against the highly polished
capstan, and one learns to do this ante-
matically in a very few minutes.

We have used the machine for stereo
playbaek, for dubbing from another mi-
chine, and for long-playimg background-
type music, and so far we have no faults
to find with the machine. For any semi-
professional or home nge we would con-
sider it ideal. D-26
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HARTLEY 217-DUO STEREO
SPEAKER SYSTEM

Under most cirenmstances we would not
consgider that a single eabinet only 36 inches
wide could suffice @8 a complete sterco
system, in spite of the faet that we have
suggested previously a modification to|a
conventional corner cabinet for stereo ap-
plication in a small roonm. But when one
considers that practically all listening [is
done in typical living rooms instead of in
anechoic chambers, cne must realize that
reflections from walls and furniture have
a large effect on the sound pattern in|a
room and thus modify the classi¢ charac.
teristic which might be deduced from t\T-o
sound sources spaced some six to cight
feet apart. Obviously, of ecourse, if one
were to listen to the 217-Duo in the middle
of a prairie it is doubtful if mueh stereo
effect would be observed. In the average
room, however, it is more than adequate,

The 217-Duo, shown in Fig. 3, is 36 in.
wide, 20 in. high, and 15 in. deep, and
houses two Hartley 217 full-range speakers
splayed out about 30 deg. from the center
line between them. When used as a monE
phonie system it shows a pleasant wide-
source effect, completely free of the offt
deseribed “hole in the wall” feeling. As|a
stereo speaker, under direct A-B listeniig
tests with two conventional gpeakers spacé:d
8 feet apart, the single cabinet with the
two splayed speakers gave a better over-all
sound, and the stereo effcet was distributdd
throughont the entire room so that no mat-
ter where you listened the stereo spread
was still there. We believe there is mugh
work yet to be done to determine just
what is the optimum speaker for sterep,
and we have learned that if there are two
speskers in the room, the listener is likely
to liear two speakers as separate unity,
rather than as parts of the whole—which
is the prineipal reason why this observer
insists on evaluating stereo installations
with both eves ecovered, and this applies
(%
<

equally well to a two-way monophonie
speaker system when both speaker unifs
ean be seen.

Be that as it may, the 217-Duo does have
a better stereo effect with the eyes elosdd
—us does any other system in which two
speakers ean be seen. We have suggestad
that the grille cloth eover the eutire front
in one sweep.

As to the actual quality of the 217-Dug,
we found it capable of going down to
below 40 eps, and to have considerab
audible output at 14,000 ecps—above which
we (o not think we can hear very mueh,
nor do we believe much source material
extends that high, even if the records
could retain it or the pickups all play ik,
Quality was judged by wmany listeners as
excellent, being described by the more ex-
perienced as smooth and free from objee-
tionable peaks—purely subjective, to ble
sure, but it is fairly well established that
the choice of a loudspeaker is prefty nm;Jl.h
a subjective thing mmyhow. Let it suffice
that one compare speakers for himsel(&r',
preferably on the same material and in the
same  acoustie environment, rather than
aceepting the judgment of some one elsi.
But to these standards of judging, we can
only say that we would consider this
speaker to give good quality and an c_\'uel-
lent sterco effect in any room larger than
9x12. D-27
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SHOPPING FOR STEREO? The
manufacture of stereo high-
fidelity components is an
extremely technical, highly
specialized phase of elee-
tronics. So before you buy
any stereo equipment, ask
yourself this question: “Is
the component I'm buying
made by a manufacturer who has a long history of
brilliant successes in sound.”

Bogen is a name known, and respected for over a
quarter century as the authority on all types of
sound equipment. Your child may listen to a Bogen
central sound system in his classroom. Perhaps
vou use a Bogen intercom. Wherever professional
sound equipment is used, you'll find Bogen—the
sound equipment made by professionals.

THE SAME FLAWLESS SOUND
QUALITY that engineers and
musicians demand is yours
to enjoy at home in Bogen
stereo high-fidelity compo-
nents. Take the Bogen DB
230, for example. Here in
one chassis is all the versa-
tility...all the sensitivity...
all the power you need for perfect sterco pleasure.

You can’t heay Bogen's engineering excellence...
only its brilliant achievements! And this technical
artistry, confirmed by leading testing organiza-
tions, is complemented by outstanding styling. See
—and hear—the DB 230 toduy.

BOLYR  fE NG

DB 230. STEREO CONTROL CENTER AND DUAL 30-WATT AMPLIFIER.

The DB 230 controls all stereo sources (tape,
FM-AM stereo broadcasts and stereo dises) and
feeds them through self-contained dual 30-watt
amplifier to your two speaker systems. I'or mono-
phonic program material, 60 watts of power is
available. Price : $189.50. Enclosure and legs: $8.00.

ILLUSTRATED BOOKLET : 64-page
explanation of hi-fi and stereo,
“Understanding High Fidel-
ity - Steveo Edition.” Enclose
25¢ please. BOGEN-PRESTO
coMPANY, Paramus, N. J.
A Division of the Siegler Corporation

BOGEN

HIGH FIDELITY COMPONENTS
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ARKAY BROAD BAND AM
TUNER KIT, MODEL AM-5

With more and more stations using AM
and FM together for stereo, 1t finally be-
comes neeessary to improve AM radio per-
formanee it there is to he a satisfactory
mateh between the two ehannels. While it
has been stated nmany times by those who
are apparently miginformed that the fre-
queney range Yransmitfed by AM stations
was limited to 4 top of 5000 eps, let it bLe
said here that this is just not so. Excopt
in rare instances where interference results
between two adjacent-channel AM stations,
thére iz no reduction in the audio baud,
and eveu when such 2 reduetion jis ordersd
by the FCC, the fop frequency transmitted
is rarely if cver lower than 7500 cps. In
other words, the limiting elemeunt in the
AM transmission picture is the usnal nar-
row-band superheterodyne receiver rather
than the radio station itself. Old timers
may well remember the wide-range t.r.f.
receivers of the mid-thirties—seéts which
were capalle of receiving well over 10,000
eps at the top end. And while no such
re¢eivers appear to be on the market at
the present, there has been no change in
trangmission standards.

Arkay’s AM-5 tuner kit takes a step in
the direetion of good audic guality with
the extension of the upper limit of the pass
band to around 8500 eps in the BROAD
position, yet still maintaining normal supec-
heterodyne selecfivity —and consequent
narrow audie band—in the seare position.

Fig. 4. Arkay AM
tuner—a broad-
band unit for
h i g h-fidelity re-
ception.

shown in Fig. 4, utilizes a smngle i.1. stage
with variable bandpass i.f. transformers.
Ag seen in Fig. 5, these fransformers are
constrncted with the bottom ends of the
fixed tuning capacitors separated from the
coils; these eapacitors sre joined together
and conneetest to ground through .005-uf
enpacitors, across which sections of a three-
position rotary gwitch are conneeted. In the
first powition, the a.¢, power is off, con-
trolled by a section not shown in the din-
gram; in the second position the broad:
banding eapacitors are shorted out, so the
i.f. trangformers lave their normal solee-
tivity; in the third position, the switeh is
open whieh overeonples the coils and gives
the usnal fat-fop regponse. Another section
of the switel changes the andio response in
the broad position by removing a shunt
capacitor across the output and inserfing
in ils stead a 10-ke wlistle e,

The over-all sensitivity i« about 2 pyv for
20 dbh of quieting, which gives more than
adequate piek-up ability. The broad-band
feature is ouly ngefnl for fairly close sta-
tions beeanse of man-made aud atmospheric
statie, but in good weather conditions it
shounld still be psable for all bnt the most
distant stations.

The cirenit is—aside from the broad-
banding—qnite eonventional, It employs an
r.f. stage, a mixer-oscillator, one i.f. stage,
a diode detector, and a cathode-follower
output stage. The power supply uses a
selenium rectifier with RC filtering. Since
we actually build every kit that we review,
we ecan truly say that thig one is simple

Juilt in one evening. Had wea started froni
seratch with all the parts and a sehematic,
we might have followed a glightly different
order in placing some of the wires than ix
outlined in the kit instructioms, this is
likely to be the result of ome person's
opinion instead of annther’s, Suffice thut
the unit, when completed, worked perfectly
from the beginning, and the alignment of
i.f. transtformers was correet for optimum
performance in Dboth broad and narrow
positions,

TFew modern test oscillators have a fre-
quency-modulated r.f. output in the AM
range, but the old RCA Model 150G test
oscillutor—now abont twenty-five years old
—was hauled up out of “archival storage”
and put to work on this model, After check-
ing the original alignment of the i.f. trans-
forpters—to make sure that they were, as
the factory clanms, adjusted so that ma
further alignnient wonld be required by the
constructor—the band width in the broad
position wus obgerved on a 'scope. As
oviginally set up, the eurve indicated a pass
band 18 ke wide, (down 6 db) which is
adequate for the specification of 8500 cps
for the audie spectnim.

In actnal listeniug, this tuuner was founi
to be superior to any conventional wuper-
heterodyne not equipped with some means
for broadbanding, and on the average
broagdcast did not secem to be appreeiably
different from the ¥*M affiliate, with respeet
to frequemcy responuse. On stereo hroad-
casts, there was o definite improveniant in
the broad position over the narrow, and
the two channels appoared to be identical.

Just to review theory a little, it is a
characteristic of two coils that when they
are tuned to the samo frequemey and
coupled together to a critical amount, the
response enrve is single-peaked, with sym-
metrical sides, When thic anount of wou-
pling—either by decroaging the spacing
between the coils, or inductively such as by
wrapping @ few turns of ome coil around
the ¢ther, or by introdueing some common
capacitance as is done in the Arkay kit—
the response eurve takes on a double peak,
with r spacing depending on the amount
of ‘overcoupling. If too great, there is a
pronotnced dip at the centar of the top of
the corye; if correct, the eurve is practi-
cally flat topped. This avoids the sidebaud
cutting that produces the wsual response
heard from tunerg that are too sharp. avd

This tuner, which makes up in the form aund straightforward, and ean easily be results in improved audio quality. D-28
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Fig. 5. Schematic of the Arkay AM-5 broadband AM tuner kit. Conventional selenium power supply not shown.
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PILOT PROVES you can have highest quality at low cost
‘ o with a superb 40-watt stereopbonic amplifier at $89.50 —
and an equally superb, more powerful 70-watt stereophonic

amplifier at only $139.50. How can PiLOT do it? It is more

than PrLoT’s 40 years of electronics experience. .. more than

STER EDP H U N I c Piror’s dedication to engineering for uncompromising qual-
ity...and meore than PiLOT’s painstaking quality control in

production. Combine all of rhese with the fact that PiLoT

AM PLIF'ERS builds cvery component completely within its own plant,

and you can readily understand how PILOT can offer frue

quality comiponents at the lowest possible prices.
WITH ALL We invite you to examine the specifications of these two,
- systems engineered, basic PILOT stereo amplifiers. And, read
' in your favorite technical magazines how highly the experts
H in the field rate them. Thiok, too, how much guality must be
built into PiLoT's integrated stereophonic preamplifier-
amplifiers, deluxe stereo preamplifier and deluxe stereo-
phonic tuners and tuner-preamps! They, also, are systems
epgineered —designed at the outset to be used together for

matched performance of the bighest caliber. Only with
PiLoT can you get more guality at every price.

PHRIP T Ay Iy A 55
P TITASE TS
A

.. MODEL ¢ FILOY. &
el S MR Re
THE PILOT 232, a superb 40-watt stereophonic amplifier, offers the clean
response and freedom from hum you would expect from the leader in
its price and power class! Its output transformers are of special, high
efficiency design with interleaved windings and grain-ori¢oted steel for
maximum power response, The 232 is equipped with an 11-pin socket

to power the PILOT 210 stereo preamplifier. With the 2J0 connected, PILOT SYSTEMS-ENGINEERED COMBINATIONS
and a record changer plugged into the 5-pin RC power socket, the :

entire system wil], at the vser’s option, turm off anromatically with the —— T it ‘f .
changer. Power Output: 40 watts total; 20 watts per channel on musjc e e W ',I}l}l}l{ll ]

wave forms (program material). 80 watts peak. 17 watts per channet - oo ~___‘ e

continuous, undistorted. Frequency response: Flat, 20 to 20,000 cycles. - ” v =
Harmonic distortion: 1% at full output. Hum: 90 db below full power. 210 PREAMP, $83.50

Output impedances: § or 16 ohms. Sensitivity: { volt for full power out-

put. Eight tubes including four EL84 power output tubes. Size: 134" Wﬂilﬂil}lp‘ﬂ}iﬁﬂ'
long x 52" high x 5” deep. Wt. 20 1bs. Supplied with enclosure. $89.50 i il?%'l’!‘l‘ﬂl Ll
Sl !lil|ﬂ|lm i

THE PILOT 260 has every feature of the 232 plus greater power, lower e e e
distoriion and, individual bias and balance controls to accurately match Y g -
outpit tube characteristics, Power Output; 70 watts total; 35 watts per 232 AMPLIFIER, $86.50
channel on music wave forms (program material). 140 watts peak. 30 ;
watts per channel continuous undistorted, Frequency response: Flat, By Wmmﬁwa, i
20 to 20,000 ¢ps. Harmonic distortion: % % at full éutput. Hum: 50 db 1 . l'llliiibh@lkﬂl%ﬁ"
below full power, Output impedances: 8 or 16 ohms, Sensitivity: .8 volt PR e Ry SDR R
for full power output. 9 tubes including four EL34 power output fubes. pE, & ot R &
Enclosure supplied. 15% “ long x 5% " high x 7% ” deep. 35 1bs. $139.50 §80-A STERED YUNER, $289.50 260 AMPLIFIER, $139.50

WRITE TODAY FOR COMPLETE PILOT COMPONENT CATALOG All Prices Slightly Highar in the West.

RADIO CORPORATION : 37-04 36th STREET - LONG ISLAND CITY 1, N. Y,
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1. HI-FI IN STEREO

Marches from the Operas. (Damnation
of Faust, Carmen, Prince Igor, Marriage
of Figaro, Meistersinger, etc.) Virtuoso
Symph. of London, Winograd.

Avdio Fidelity FCS 50,008 (stereo}

This, rather to my surprise, turned out to
be the outstanding disc in the entire Anidin
Fidelity initial release in the “¥irst Conipo-
nent' series.

Yo' prarden me i€ T suggest that ithe tros
First Componeut in any musleal recording is
not the record itself, as A-F maintains, but
fhe music. Here i a fine collec¢tion ol wne-
horse marches calewlated tn hoxe nnyhody to
tears if played io less than fuperb etyling—
and, by golly, I found every one of them alive
here, foll oY good playing, rhgthmically vital
This record is worth its salt in 100 percent
musieal termas, against enormously large conut-
petitfon In the catalogues, nml s 1 =y,
nobady was more surprised thin I. The fact
that the dize is guper-hi-fi as well iz for me,
quife secondary, thongh pleasing.

It's Winograd, the conductor, I presume.
He i5 a relatively yommg min, still on the
way up, master of g splendid series of rather
spécinlized recordings in the classical field
for M-G-M. This was surely a big opportunity
for hipy, und he proves here thar he is a
wider, more versatile comductor thun one
might have thought from f{lhe scope of the
M-G-M serfes as far as T heavd it.

It is immediately eclear, as we Isten, that
Winograd hag no  inteution of turning ont
n mere hi-fi pothoiler. The musical marches,
after all, are Adstinguished mopsic from many
big minds, their only failing being n ton-great
tomiliarity and congequent degradation (o the
war-borse level. This record snatehes them
right ont agxin. Highly recommended on all
conunts,

Tchaikowsky: Symphony VI {(“Pathéy-
ique’’). Virtuoso Symph. of London, Wal-
lenstein. Audio Fidelity FCS 50,002

Here's the kingpiece of the A-I° opening
colleetion and, I'm sorry to say, 1 find it on
the dnll side, if very hi in the fi and—sapenk-
ing purely technically-—an unusual ftour de
Sforce of (ise enrting, probably of consider-
able buporfance in marking ont new terri-
tory for tlie disc process,

These records, the new Audio Fldelity First

Component Series, are clearly intended us
speetnonlar  technologieal hi-i vather  than

significant music. You eay tell rthis merely
by looking inside the album folds and noting
the proportions of the fechmical wrife-up wvs.
musfeal 1 the musie comes off a poor second
in slteer area of black print, Nothing wrong
with this—unless sou happen to find the
musie of some signifiennce. It you are mainly
Interested in the fi, Aundle Ridelity is doing
yout n technical service that is, indeeqd, =
follow-up on the company’s initinl Elereo
conp, the famous stereo dise of December,
1957, that set the whole sterco movement
under way a yvear ahead of f{tself! T'he only

* 780 Greenwich St., New York 14, N. Y.
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trouble yon may encounter here is purely
teehnicnl : the odds are constderable that you
won't be mble to play ihe disc successfully
with your present set-np. If this intrigues
rather than annoys yod, so much the better.
And without any doubt, Audio Fidelify iz on
solid ground if it diselalmus vesponsibility, in
case of non-playing. Our equipment aliould
be better and probably will he, if it jsn't yer.
These records look to ihe foture. But they
are tough bables to cope with, right aow.

Music? Walleggtein is the big cateh i the
new Awlio Fhilellty artist stable and the iden
of snaggiug him was good enouph. He is an
experlenced major condietor wloe basua't bten
ton busy these Inst days He has lots to say
and has said it with profonud effect, notably
in bhig fantous WOR broadeusts of vears ngo,
mmong  the very  firgk “high brow” broad-
ragts (oo atfain national importance. But un-
fortunately, Wallenstein: i toe mnice & goy,
too necommoaodating, for this assignment. 1
ean't believe that Andio Fidelity's 100 per
cent  conveutional, entively.  unimaginative
choice of musie repertory could have pleased
the conduector of the firsk Bach Cantata broad-
casts ever heard in the 1.8, The result, hers,
ig the least distinguished “Pathétigus” re-
eording ever fo hit the markef, hi fi or no.
It's a8 fhough Whallonstein (Fm  guessing)
Lad salil, 'l do my best .. Ib is indeed n
fine opportunity, but if only . . . and the
thought went no forther

The music i accommodating, pleasant,
withont drive and often sounds nnrehearsed,
with hits of shockingly sloppy playving show-
ing through the generally good ensemble. No
fire: the musicigns are just going throngh
proper motions. The Ingl movewent seems
particplarly desicested to me, If really sonnds
as il W. just deésn’t like Tchalkowsky-—aud
old Tehaikowsky is not g muy to take half-
measures in the playing: . .

Enuf zaid, 1 only hope that Andio Fidelity
will how iu its foruee classical offerings the
sort af enterprizing individouality It has been
g0 well known for o its “popolar” lines. I
loved ’am, hut T don't like this,

Ravel: Bolero. Bizet: Carmen Suite. Virtu-
oso Symph. of London, Wallenstein.
Audio Fidelity FSC 50,005 (stereo)

Well, well ! To heck with those complicated
and indecisive termz  that measure stylus
complinner—-4 times xxx to the mintis some-
thing-or-other, T've just devised mwy own com-
plianee measurcment, ripht off this record.
It’s called the B.F. the Bolero Faetor, and is
determined aver-sosimply by measuring the
number of millimeters frem the final, inside
groove nf which your pickup stylus savs
UNCLE ! It'l] say it, all right, and loudly.

Mozt of my siyli-—I tried several—gave
up the ghost and yelled UNCLE! at aronud
B.F. 30, well over an ineh from the end of
the side. T defy you to lind one sterco set-up
in a thousand that will play this Bolero
straight In te B.F. 0, the final groove on
shle 1. :

“Carmen' is slightly milder, not having in
its musleal nature guite the sgme progressive
index of inereasine lowidness characteristic
of the DPolero. Mr, Wallenstein does a
straightforsvard joh on the =uite, guiie in-
distingnishable from at least two dozen other
strafghtforward jobs I've henrd.

Offenbach: Gaité Parisienne. Khachatu-
Yian: Gayne Ballet Suite. Boston Pops,

Fiedler. RCA Victor LSC 2267 RE (stereo)
Same  musie, same  orchesira az HCA's
sterea ilise of last smmmer, LSC 1817, and

yon may wonder why a pew yersion %o soon ?
A number of good reasons, The old “Gaitd”
taped in stereo around 18535, was a4 superh
two-track job: this one {5 an even better
three-track  recording and the diference is
clearly noticeable on direck comparison, Noth-
ing wrong at all with the earlier one— ot
with sueh a marvelously 1iting performsingee
and such brilllant acoustics nnd fine wmike
plekup, But the new version, doubtless made
in the same sgport, Was a zreater dynamie
range, o lnrger and wore reialistie hall-sense,
and o sharper, clearer cut. Algo o more
natural spregd of the musieal instroments,

But muaybe the biggest technical adsance
here is the compression of two sides iuto
one-aud-a-half, with no ohservable loxs of
quality, sllowing room  for the ‘Gavne”
snite o addition, where the earlier sterco
dise had YGaitd” alome, This in effect, note
well, reduees the cost of this steven music
by around 23 pereent and if son ean hear any
sneriice in the sound guality o the new
record, I can't.

In matter snch as this, KA Vietor tradi-
tionally exercises admirable cantion and con-
gervatism, The earlfer version was one of
the very first stereo discy availuble and yet
it remaing an entirely salsfactory job today
~—aven with original recording that is some
four years old, The additional ronnjug time
of the newer disc was added only when qual-
ity could be maintained at a high par 1'd
sugegest these (wo as permanent demo dlses
for anyone who is inveresied in showing off
the salil pregress of stereo dise duriog its
first commercinl year.

P.8. Again—don't underestimate the Bos-
ton Pops itsell ! There is nothing—absalutely
nothing—to compare with the Fledler zest
and lightness of toneh, the Popsian polish,
humor, lift and sheer acenraey of  perfori-
anee, in this sort of musie, as played by the
Pops ovchestra.

Copland: Billy the Kid; Statements for
Orchestia. London Symphony, Copland.
Everest SDBR 3015 (stereo)

Everest hag made an impressive beginning
with its new eatalogne and this is perhaps a
gootl sample of thé kind of thinking that
dominates the new eompany at the moment,
An ensy, ‘‘populnr’ classicgl piece, “Billy the
Kid.” (but an imporiant one) iz coupled with
i less well known work by the same man, an
interesting plece, and the whale is set down
in records hy the composer himself, ndding n
8peecinl appeal that vaires his recording up
to an even importance with others, sueh ns
the excellent recording of “Billy" by Morton
Gould for RCA Victer.

“Billy," with fts cowboy songs, wns one of
the earlier of thie folksy Copland ballets and
1t mever fails to please, "Statemeuts,” a
gerjes of ghort pieces with adjectival titles—
Cryptic, Dogmatle, Subjective, ete—comes
from the very beginning of the new and
popular Copland, composed In the enrly Thivi-
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ties, even before “El Salon Mexico," the first
of the well known works. 1t hag the sparse,
steely sound of the late Twenties still, but
since we 21l know Copland’s later music so
well now, it turns out for our ears to be
a lot less than forbidding.

Tbe English performers aren't guite ax
crisp in  this American idiom ns Morton

Gould’s boys, but mostly they do very well
indeed. Lovely, straightforward stereo.

Tchaikowsky: 1812. (Original Scoring).
Capricclo Italien. Minneapolis Symphony,
Univ. of Minn. Brass Band, Bronze can-
aon . . . Bells . . ., Comment by Deems
Taylor. Mercury SR 90054

I hate to say so, but this repeat labor-of-
love by Mercury’s entire stafl leaves me
alightly chillier than cold. Frankly, 1 think
the whole thing iz childigh, though quite in-
nocous, to be sure,

I can say this simply because, for all the
noble effort that went into the project (in-
eluding Tehajkowsky’s), the stull just doesn’t
sound like anything but a potboiler, on rec-
ords—and never can. Too many things going
on at once, at too many dynamic levels, in
too many areas of attention-demanding sound.
Net rexult is just plenty of noise and not very
Impressive nolse efther, unless you whomp
[t up to deafening proportions.

The cannon shots, which took such stu-
pendous efforts to record, are just a lot of
booms lost in the general confusion. The bells
are bells, but the cannon and the music (in-
cluding the brasg band) get in thelr way. T'd
like the bells fine by themselves and the can-
non, too. Also the brass band, and the orches-
tra. Together, they are a sonic mish-mash,

The sudden lowering of the gain, clearly
andible, just befors the cannon starts to
boom (I think that's where it was) merely
proves my point. Here you have the biggest
darned agglomerntion of musical noige pro-
ducers ever assembled and with a turn of
an engineer's wrist youn take the whole thing
down a couple of dozen pegs (dbs) in order
to allow a mere cannon to enter, nt no louder
level than was already blooming forth before-
band! The cannon, by rights, should knock
everything in sight for a loop, but in order
to do that you'd have to run the combined
bellg, orchestra et¢. at a whisper, before-hand,

Maybe I'm not being very aceurate but my
feelings are very aceurate. Try it if you wish
and see for yourself. Youn probably have al-
rendy, if your system {8 big enough.

Jazz in 34 Time. Max Roach Quintette.
Mercury SR 80002 (stereo)

Billy Eckstine, Sarah Vaughan Sing the
Best of Berlin. Mercury SR 60002

Mercury has me on its jozz-pops list for
stereo and though I can't review the stuff
regularly (see Mr, Robertson's department) I
do enjoy listening now and then—and am
grateful for the chance to compare jazz-pops
stereo technique with classienl, the appronch
being interestingly different.

Bekstine and Vamughan, for instance, are
squarely in Channel A and Channel B, each
one about ten times life size, each virtually
Inaudible in the opposite channel. They nre in
your speakers, inside your room, to all intents
and purposes. The effect is obvlously a good
one and the duet principle in musical terms
ls enhanced no end’ by such treatment. It
could be uged more often, I should think, in
opera of the classical sort—given two singers
that could properly be henrd at close range.

The Max.Ronch Quintette waltz-time jazz
offers a neat and imaginative-solution of the
recording problem involved when so few in-
struments play, all on termg of equality in-
cluding the percussion. The golo parts again
are usunally taken "“in" the right or left
speaker or very close behind each, as you
listen. The percussion {s generally in the
middle and back a bit, rounding out nn
audible half-circle from one speaker around
to the other. The gkill with which the inter-
vening three-dimensional gpace is joined wp
for the ear, tied at each end to the speakers
themselves but extending smoothly around
and in back between them, indicates Mer-
cury’s kaow-how. This sort of thing, again,
could be better done than I've heard it in a
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UNMATCHED MUSICAL CLARITY

delicately balanced by 176 ‘strings”

Patented
Sheathed
Conductors

2,

Micro-thin
Diaphragm

Molded

Frame

Each radiating element of JansZen Elzctrostatic Speakers contains

176 push-pull sheathed conductors. This dual array of “strings”

is the most durable and efficient ever patented. Without any chance of
electronic breakdown, it provides uniform opposing forces to move

the sensitive diaphragm with the same amplitude and in the

same phase over its entire area, Like a-true piston, the diaphragm

behaves as if it had neither stiffness nor mass—in short, as if it were not
there at all. This enables the JansZen to precisely recreate the acoustic
pressures recorded by the microphone without unnatural coloration.

NEW!

Model 65 Electrostatic Mid/High Range Speaker
Using two of the JansZen Electrastatic elements

with a built-in high-pass filter, this remarkable new
speaker combines all of the advantages of the model
130 but with 60° dispersion. Gives absolutely

clean response to 30,000 cycles. $85—$91.50
depending on finish. Slightly higher in West.

Model 130 Electrostatic Mid/High Range Speaker

For those who insist on the most gracious sound
attainable, only this original JansZen model will suffice. -
Excellent for multiple woofer systems.

Contains four Electrostatic elements individualty
tested for distortion and matched within 1 db for

output. Room-filling 120° dispersion

to 30,000 cycles. $161—$188 depending on finish.
Slightly higher in West.

Jans/en’

*including designs by Arthur A. Jansz

en
made exclusively by NESHAMINY ELECTRONIC CORP., Neshaminy, Pa.
Ezport Div.: 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y.
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Low-Cost Hi-Fi with the
SOUND ECONOMY

[

STENTORIAN"

LOUDSPEAKERS
R

THE SOUND THAY STANDS ALONE...

Now, with W/B Stentorians, you can enjoy
high-quality high fidelity at unbelievably low,
low cost!

Manufactured in England by world-re-
nowned Whiteley Electrical Radio Company
-— originators of the first commercial per-
manent magnet loudspeakers in 1927 —
Stentorians provide a beauty and realizm that
has won the unqualified praise of nearly
every leading audio eritic and user, both here
and abroad.

But hegaring iz believing! Hear the W/B
Stentorians at yvour very first apportunity
= and discover for yourself why these
distingoished units are the leading low-cost
speakers in the world today.

STENTORIAN EXTENDED RANGE SPEAKERS
15" STENTORIAN WOOFER Model HF 1514
Response, 25 — 4,000 cps.; bass re-
sonance, 35 cps.;: power rating, 25
walts; 10 Ib. Alcomax Magnet System
List $149.50
12" STENTORIAN EXTENDED RANGE
LOUDSPEAKER Model HF 1214
Response, 25 — 14,000 cps.; bass re-
sonance, 39 cps.; power rating, 15
watts; 5% Ib. Alcomax Magnet System
List $87.50

SPECIAL
AUDIOPHILE
NET

$89.50

$52.50

Model RF 810 (8”)
Response, 50 — 12,000 cps.;: bass re-
sonance, 65 €PS. ..t List $18.25
Mndel HF 610 (6")
Response, 60 — 12,000 cps.; bass re-
sonance, 70 €ps. coviiiarii List $14.95
UNIVERSAL IMPEOANCE LOUDSPEAKERS
WITH 4, 8 & 16 OHM YOICE COILS
Mode! HF Y012-U {10)
Response, 30 — 14,000 ¢ps.; bass re-
sonance, 35 ¢ps.; power rating, 10
watls; 12,000 gaus 2 Ib. Alcomax
Magnet System ... List $31.60
Mode! HF 1D16-U (10”)
Response, 30-15,000 cps.; bass reson-
ance. 35 cps.; power rating, 15 watts;
16,000 gauss; 3% Ib. Alcomax Magnet
System .. List $61.85
Model 812-U (8")
Response, 50 — 12,000 cps.; bass
resonance, 65 cps.; power rating, 10
watts; 12,000 gauss; 2 Ib. Alcomax
Magnet System ............ List $25.00
Model HF 816-U
as above but with 16,000 gauss; 3%
Ib. Alcomax Magnet System List $49.95 $29.50

STENTORIAN TWEETERS
Pressure Tweeter Model T-10

Response, 2000-16,000 cps.; power rat-
ing, 5 watts; 2%z Ib. Alcomax Magnet
System List $35.00
314" Cone Tweeter Model T-359

Response, 3000-17,000 cps.; power rat-
Ing, 15 watls; 9,000 gauss; 8 oz. Alco-
max Magnet System ... List $25.00

$10.95

$ 8.95

$18.95

$36.50

$14.95

$20.95

$14.95

For complete litecature on these and many
other famous Steniorion loudspeakers ond
audio accessories, see your dealer ar write:

Barker Sales Company
J3% Broad Avenue, Ridgefield, N. ). U.5.A,

Exclusive Sales Agenls for the LL.S.A. and Soulh America
Charier Member: Inst. af High Fidelity Mics., Inc,

~ "T/M Whiteley Electricol Rodia Company
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lot ot “eclassical” chamber musi¢, éspeééinlly
of the more modern variety. Or something
like Siravinsky's “L’Histoire du Soldat"—
for a similar complement of instruments.

These, incidentally, are far from the
slightly gushy old-fashioned wnltzes that get
stuck into dance programs hetween the danc-
ing jazz numbers. This ix semi-progressive
jazz, more or less, and the three-beat time
isn't supposed to get in the way, 1 find that
it does, n bit. Gets sort of lhupy every once
in awhile, as though the musicians were ftch-
ing to get back into & good, solid square time,
in fours.

Side 2 is all one waltz (“Valse Hot")
chorus after chorus, sort of 18th century
tune, donc¢ up in modern. The percuasion solo
-——that mnst be Roach—Is quite fabulous,
musically and in the stereo.

Music of Leroy Anderson, Vol. 2. East-
man-Rochester “Pops’” Orchestra, Fennell.
Mercury SR 90043 (stereo)
(See also Vol. 1, SR 90009.)

There’s nothing wrong with the stereo here,
though ir is somewhat less live than, say,
RCA Vietor's Boston Pops sonnd. The music
ix another story. 1 was amused and delighted
by Leroy Anderson when the Boston Pops
first put him forth, complete with musical
typewriter, sleighbells, syncopated clock, and
50 o2 ; I enfjoyed him just as much in a later
Decca LP with the composer conducting his
own orchestra. (It might as well have been
the Boston, and perhaps it was, at that.)

But this Anderson is tame, stuffy, pedantie,
played with a kind of effete, nose-in-nir man-
ner that reeks, to my ear at least, of con-
descension. 1 could be wrong—you'd better
listen. But even if the muslcians actually
loved the stoff, their performance has no zip,
no taste, no imagination. It is cold, accurate
and dead-pan.

What's more, some of the lnter Anderson
items, written presumably after his leap to
fame and national distribution, are pretty sad
stuff, minus the nice, simple touch of the
first pieces and plus a lot of TV-style dress-
ing up. Come to think of it. the record might
be best for mood musie—but even mood music
has to have more punch than this.

2, AYRES and MADRIGALS

Dowland: Lute Songs. Russell Oberlin,
counter tenor, Jos, Ladone, lute.
Exp. Anonymes EA 0034

English Lute Songs (Dowland, Morley,
Campian, Pilkington and others). Alfred
Deller, counter tenor, Desmond Dupre,
lute, In Nomine Singers.

Vanguard BG 576

Here are two counter tenors, arch-com-
petitors face to face at least In this column,
Oberlin, American, has a Jovely instrument,
beautifully trained and controlled, anging
from tenor up into the soprano heights. IHix
singing always sounds like Oberlin, no matter
what the music—but then, 8o does Alfred
Deller's sound like Deller. Deller is English,
has a more personal, less masculine, more
flexible and more ‘‘eceentric” voice that
ranges far up jnto the soprans area, often is
produced without any wobble at all.

Oberlin’s oboe-like tone s almost unvary-
ing, his piteh and musicianship good but not
distingujshed ; he sings tempered piteh, piano
tuning, so to speak. Deller's sense of pltch
is exquisite, his musleianship and understand-
ing of the music of this perlod seem to me
far ahead of Oberlin's, but hls highly indi-
vidual singing can both delight and annoy.
Deller is the unpredictable performing genins :
Oberlin is the predictable, solidly trained
stalwart of the art. Take yr choice.

Beth men here employ the alternative lute-
and-solo form of the English song, as con-
tragted to most of the offerings of the Golden
Age Singers, who sing in parts. Both forms
are entirely correct. (See bhelow)

Oberlin tends, as often, towards a some-
what rigid beating-of-time that makes the
free-lowing rhythms of the sixteenth cen-
tury seem plodding. Not bad here—and his
tonal beauty in the simple melodies is extra-

ETEYE W Y “NA > A Ty L w

ordinary. Deller persoualizes every song,
brings out its essence but somehow tends to
over-emotionalize them. I prefer him even
80, but those not so familinr with the music
will probably find Oberlin's more conventional
voice production easier to understand.

Agsorted varlety is nfforded by lute solos
and by ithe In Nomine Singers.

Dowland: Ayres for. Four Voices, vols, 2,
3, 4. Golden Age Singers, Julian Bream,

lute, Ens. of viols.
Westminster XWN 18761/62/63

Madrigals by Temkins
Golden Age Singers.
Westminister XWN 18764

Back in November, I raported on the newly-
cut (RIAA) reissue of two records In this
Westminster import series, the first volume of
Dowland and the madrigals on texts from
“I1 Pastor Fido” by Marenzio and Monte-
verdi. Now the company looses a positive flood
of Golden Age vecording and, if I'm right,
these weren’t included in the originnl re-
lease. Evidently the market is riper now.

Worth it. The Golden Age group is—or was
—in my opinjon the best, the most satistac-
tory madrigal group on modern records. These
gingers have an nnmatched smoothnesg and
precision, they ging musically and with feel-
ing and excellent diction, their tone Ix un-
nsually steady (in spite of some vibrato) and
the blend, for clear harmony, is better than
that of auy other group I can think of. All
of which makes their music more than usually
nceessible to the ear.

The ayre (air) was in the sixteenth cen-
tury and early seventeenth simply a song,
the same melody usually sung to a number of
verses, though in the versatile style of those
days the tune {tgelf was set very flexibly, for
singing in four parts and/or with instru-
mental accompaniment. The songs c¢an be
done with lute or strings, as solo piecer—
or in four parts, alone or with instruments,
That ts the way you'll find them here, and
the somewhat novel c¢ombination of lute and
“madrigal singer"” sound. plus in 8 few of the
songs g quartet of viols, mnkes for variety
where jt is mueh needed. Also, the instruments
zive this music an exotic and more experimen-
tal sound, far more closely related to the musie
of such asg Monteverdi and Schiitz than those
who know the English madrigals would have
fmagined possible. Most interesting!

The madrigal recordings of Tomking and
Morley are more jn the expected vein—of top
quality. Just listen’ to' the hictedible tangue-
speed of the “falalala’ refrains in "My Bon-
nie Lnss She Smileth” and others of the sort!
Note, too, the unusuvally high pitch of the
singing, thanks to the very high soprano
singers.

Final word—don't expect old Dowland to
charm you continuously for two or three
hours on a single run-throngh. These records
make an anthology; they are for learning,
for repeat playings. The unobtrusive tunes
will go In one ear and mostly out the other
the first time over. Be patient, though, and
ye shall be rewarded—Jlong before that dia-
mond stylus wears out from repeated play-
ings.

and Morley.

Monteverdi: Madrigals. Golden Age

Singers. Westminster XWN 18765

Whoa—throw this one jn, too, and de-
cldedly. Almost lost it among my pile of
records. The superb madrigals of the great
Italian bring out an unexpected richness and
warmth in these British gingers, and it is
surely the essence of the music itself. My only
reservation is that the Italinn diction is not
ns sharp and artleulate as it conceivably
might be—but, after all, you ean't have every-
thing in a package. The blend of sound, the
phrasing and harmony here, are just lovely
and no less. Barring almost no other record-
fng—posgibly the very different French re-
cordings by Nuaidia Boulanger—these are the
best Monteverdi jobs I have yet heard. See
catalogue for contents.

The recording of the entire series is clean
but somewhat on the dead side. None of the
fancy big-echo stnfl that enhances the “fi" of
other madrigal recordings, sometimes at the
expense of musical propriety.
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ties, even before “El Salon Mexico,” the Hrat
of the well known works, It has the sparse,
ateely sound of the late Twentles still, but
glnce we all know Copland's later musle so
well now, it turns out for our eary to be
a lot less than forhidding.

The English performers aren't qulte as
crisp In this American idiom as Morton
Gonld’s boys, but mostly they do very well
fudeed. Laovely, stralghtforward stereo.

Tchaikowsky: 1812. (Original Scoring).
Capriccio Italien. Minneapolis Symphony,
Univ. of Minn. Brass Band, Bronze can-
non . . . Bells . . ., Comment by Deems
Yaylor. . Mereury SR 90054

I hate to say s0, but this repeat labor-of-
love by Mercury's entire staff' leaves me
slightly chillier than cold. Frankly, I thilnk
the whole thing is childish, though quite {o-
aovous, to be wure,

I can say this sqmply becnuse, for all the
aoble effort that went Into the preject (in-
cluding Tchaikowsky's), the stnfl just doesn't
sound like anything but a potboller, on ree-
ords—and never cun. Too many thingx going
on at once, at too many dynamic levels, in
too many areas of attention-denianding sounq,
Net regult is just plenty of nolse and not very
Impresgive nolge elther, unless you whomp
it up to deafening proportions.

The canuvon shots, which took such stu-
pendous efforts to record, are just n lot of
booms lost in the general confusion. The bells
are bells, but the cannon nnd the mugie (in-
cluding the brars ban@) get in their way. I'd
like the bells fine by tlhiemselves and the can-
non, too. Also the brass band, and the orches-
tra. Together, they are a sonle mish-mash.

The sudden loweriog of the galn. clearly
audible, just before the canmon starix to
boom (I think that’s where it was) mersly
proves my point. Here you bave the biggest
darned agglomeration of musical noise pro-
ducerg ever assembled nnd with z turn of
an éngineer's wrlst you take the whole thing
down n couple of dozen pegs (ilbs) fo order
to allow & mere cannon to eénter, af o londer
level than was already blooming forth before-
hand ! The cznnon, by rights, should knock
everrthing in gight for a loop, but in order
ta do that you'd have to run the combined
bells, orchestra ete. at n whisper, before-hand.

Maybe I'mn not beivg very accurate bot my
feelings are very aceurate. Try it if yon wish
and mee for yourself. You probably bave al-
rendy, if your system is big ensugh.

Jazz in 34 Tlme. Max Roach Quintette.
Mercury SR B0002 (stereo)

Billy Eckstine, Sarah Vaughan Sing the
Best of Berlin, Mercury SR 60002

Mercury bas me on its Jazz-pops list for
stereo and though I ean't review the stuff
regularly (see Mr. Robertson’s department) I
do enjoy listening now and them—and om
grateful for the chance to eompare jazz-pops
stereo technlque with clnssleal, the approach
befng Interestingly different.

Eekatine and Vaughan, for instance, are
squarely {n Channel A and Channel B, each
one shont ten times life size, cach virtsally
naudible in the oppasite ehannal, They nre n
your gpeakers, inslde your room, to all intents
and purposes. The éffect I8 obviously a good
one and the duet principle in musical terms
Is enhanced no end’ by such treatment. Ir
could be used more often, 1 shonld think, 1
opara of the clagsical sort—gliven two singers
that conld properly Be heard at close ranga.

The Max _Roach Quintette waltz-time jazz
offers a neat and imaginative-solation uvf the
recording problem involved when so few $n-
struments play, all on terms of equalliy fn-
cluding the percussion. The solo parts again
are ugually taken “in’ the right or left
spenker or very close behlnd ench, Bg you
llaten. The percugsion s generally in the
middle and back a bit, rounding oot an
audible half-circle from one speaker arcund
to the other. The skl with which the Snter-
vening three-dimensional spree is jolned up
for the ear, tled at each end to the speakers
themselves but extending smoothly around
und {n back between them, Indicates Mer-
cury’s kmow-how. Thiz eort of thing, agnin,
conld be better done than I've heard it in a
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UNMATCHED MUSICAL CLARITY

delicately balanced by 176 ‘'strings”

Each radiating element of JansZen Electrostatic Speakers contains

176 push-pull sheathed conductors. This dual array of “strings”

is the most durable and efficient ever patented. Without any chance of
electronic breakdown, it provides uniform opposing forces to move

the sensitive diaphragm with the same amplitude and in the

same phase over its entire area. Like a true piston,.the diaphragm

behaves as if it had neither stitfness nor mass—in short, as if it were not
there at all. This enables the JansZen to precisely recreate the acoustic
pressures recorded by the microphone without unnatural coloration.

Model 65 Electrostatic Mid/High Range Speaker N E w ,
o

Using two of the JansZen Electrostatic elements

with a built-in high-pass filter, this remarkable new
speaker combines all of the advantages of the model
130 but with 60% dispersion. Gives absolutely

clean response to 30,000 cycles. $86—$91.50
depending on finish. Slightly higher in West.

Model 130 Electrostatic Mid/High Range Speaker

For those who insist on the most gracious sound
attainable, only this original JansZen model will suffice.
Excellent for multiple woofer systems.

Contains four Electrostatic elements individually
tested for distartion and matched within1dbfor .
output. Room-filling 128° dispersion :
to 30,000 cycles. $161—$188 depending on finish.
Slightly higher in West.

Jans/en’

*sncluding designs by Arthur A, Janszen _
made exclusively by NESHAMINY ELECTRONIC CORP., Neshaminy, Pa,
Ezport Div.: 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y.
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TCHAIKOWSKY §
SYMPHONY VI

(PATHETIQUE) in B Minor+Opus 74
onducted 4y Oifped

: sy 4 3 R
FIRST COMPONENT SERIES

FCS50,002

RAVEL BOLERO
BIZET CARMEN
conduled,. /? SUITE

ALFRED WALLENSTEIN

WALTZES

TALES FROM THE VIENNA WOODS:
EMPEROR WALTZ; WIENSRBLUT;
BLUE DANUBE

COMPONENT

FC$50,000

THE

UDIO
DELITY

ST
COMPONENT

STEREO
SERIES

STATEMENT OF POLICY

PLEASE READ CAREFULLY

Axiom: The first and most important component of a High Fidelity Stereo-
phonic phonograph system is the phonograph record.

It is a Little known fact that until now the dynamic range of phonograph records
has been restricted by the inadequucies of certain cartridges and pick-up arms.
Since this new series was successfully recorded with tremendously increased
dynamic range and sinee Audio Fidelity does not wish to compromise the full
potential of this recording project to -accommeodate inadequate equipmemt, we
announce with great pleasure and infinite satisfaction the new Audio Fidelity
First Component Series®.

Since Audio Fidelity desires to raise still further the high quality stendards of
it3 product and 10 maintai nthe Highest Standard of Figh Fidelity in this industry,
we decided te mcrease the dynamic and frequency range, and level of sound of
the records in this new series—and state therefore that we can.certify only the
highest quality cartridges and arms te track the First Component Series. We do
not recommend that yon buy these records unless your equipment is of the first
rank. If you are in doubt, the Audio Fideliry First Component Sterec Test Record
(FCS $0,000) provides a ready means of determining the tracking ability of your
high fidelity sterco equipment. The following arms and ecariridges have been
found by Audio Fidelity to be capable of wacking its First Component Series
records:

ARMS: Audax-K71.16; Elac; ESL-310S. P-100; Fairchild-282; Garrard-TPA/12;
G. E—TM-2G; Grado; Gray 212; Pickering 196; Rek-O-Kut $120, 8.160; Shure
Dynetic.. Weathers Stereoramie Pickup System, arm and cartridge MC-1.
CARTRIDGES: Dynaco B & O Stereodvie: Electrovoice Magneramic 21-M
General Electric GC5, GC-7; CI-T: Grudo; Pickering 371; Secott-London 232:
matched arm and cartridge; Shure M3D Professional “Dynetic”; Stereotwin (Elac)
200: Weathers Stereoramic Cartridge C-501; Faicchild 232

FREE: WRITE FOR CLASSICAL BROCHURE & TECHNICAL DATA

AUDIO FIDELITY, INC. 770 Eleventh Ave,New York 19, N.Y.

© AUD[O FIDELITY, INC. 1958 *REG. APPD FOR
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Arthur Winograd — rising youg American conductor has appeared
widely in the United States and Europe. His first releases on

Augdio Fidelity stamp bim a musical personality of brilliance and authority.

The Audio Fidelity First Component Series

A new standard in Musical Performance
and Stereophonic High Fidelity Recording

The Virtuoso Symphony of London is composed of

Great Britain's finest musicians especially selected for
Audio Fidelity’s First Component Series. Hear, for the
first time, musical elements heard in the concert hall
reproduced in proper balance and spatial relationship.
Counter melodies and secondary voices so vital to the
musical meaning of the score have now, for the first time,
been given their correct auditory perspective.

In an auditory sense, Audio Fidelity has put the

entire score on records . . . for the first time!

$6.95 each Stereodisc*

Listening to play-back, in the Control Room, are
Sidney Frey, President of Audio Fidelity, Arthur Winograd,
Jh M sle and Emanuel Vardi
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TCHAIKOWSKY

SWAN | SLEEPING |
LAKE | BEAUTY

wndsded f ARTHUR WINOGRAD

OVERTURE!

BEETHOVEN "EGMONT
BRANMS "ACADEMIC FESTIVAL"
MOZART "MARRIAGE OF FIGARQ™
VERD) "1.A FORZA DEL DESTINO®

STEREQ

IRSYT COMPONENT SERIES

FCS50,012

MiRciEs FroM Openys EREESS

Berioz "DANNATION OF FAUST™ Suet CARKENT
Borodin "PHINGE 1GOR~, Glinka “WZARDS MARCH™
Meyerbert "THE PROPHET™ Manart “FIGARD
Rimsiy-Korsakov "COQ DOR"; Vero "AIDAY

FIRST COMPONENY SERIES

RussisN COMPOSER i s
MasTerPIECES  SRERED

Woursorguly. Pokonaese, fBors Godouno
Rerdy Konawy s Exstier (v, Daocn of The Boflooes
‘Boicds: Poieeirian Dances, e lpor) - vy Suior Dance.

oondueled é‘ %ﬂ fég;»/yla/

FIRSY COMPONENT SERIES

¥ FCS50,009




Low-Cost Hi:Fi with the
SOUND ECONOMY

.
STENTORIAN
LOUDSPEAKERS
W

THE SOUND THATY STANDS ALONE...

Now, with W/B Sténtorians, vou can enjoy
Jhigh-quality high {idelity st unbelieyably low,
low eost!

Manafactuved in England by world-re-
nownerd Whiteley Electrical Radio Company
~~ oviginatoyz of the fivst comwmeveial per-
manent magnet londspenkers in 1927 —
Stentorians provide a besuty and realism that
has won the unqualified piaise of nearly
every lending rudio eritic and user, both here
and abroad.

But hearing 1¢ believing! Hear the W/B
Stentorians at your very Qrst opportunity
- » . and discover fov yourself why thase
ilistinguigshed units awre the leadinp low-cost
speakers in the world today.

STENTORIAN EXTENDED RANGE SPEAKERS -
15” STENTOR)AN WOOFER Mode HE 1513 , SPECIAL
Response, 25 — 4,000 cps.; bass re- NET
sonance, 35 cps.: power rating, 25
watts; 107 Ib. AtcomaXx Magnet System
List $149.50
12" STENTORIAR EXTERDED RANGE
LOUDSPEAKER Madel HF 1214
Response, 25 -— 14,000 ¢ps.; bass re-
sonance, 39 <¢ps.; power rating, 15
watts; 514 1b. Alcomax Magnet System
List $87,50

$89.50

$52.50

Model HE-B10 {8)
Response, 50 — 12,000 cps bass fe-
sonance, 65.CPS. .o I $18.25
Model HF 610 (6")
Response, 80 — 12,000 cps‘: bass re-
S0Nance, 70 CPS. v List $14.95
URIVERSAL IMPEDANCE LUUDSPEM(ERS
WiTH 4,8 &.16.0HM YOICE COILS
Modal HF 1012-U (10
Response, 30 — 14,000 cps.;
sonance, 35 cps.; power
watts; 12_.000 gauss; 2 Ib. Alcomax
Magnei Syulem ot s il $31960
Muodel HF 1018-U (107}
Response, 30-15,000 tps.; bass reson-
ance, 35 ¢ps,; powa rating, 15 watls;
16,000 gauss; 314 Ib. Alcomax Magnet
Sys'em List '$61.95
Mode| 812 U (8
Response, 50 — 12,000 cps.; bass
resonance, 65 cps.; powar rating, 10
watts; 12,000 gauss 2 b, Altomax
Maznet Syslem s LISE $25.00
Mode)} HF 816-U
as above but with 16,000 gauss; 3%z
1b. Alcomax Magnet System List $40.95 $29.50
STENTORIAN TWEETERS '
Pressure Tweeter Model 1-10
Response, 2000-16,000 cps.; power rat-
ing, 5 watts; 2% Ib. Alc comax Magnet
RyTia oy SO s ool ..List $35.00
334" Cone Tweeler Model 1 359
Response, 3000-17.000 cps.; power rat-
ng, 15 watts; 9,000 gauss; 8 0z. Alco-
max Magnel System ... e LiSY $25.00

$10.95

$ 895

bass re-
rating, 10

$18.95

$36.50

$14.95

$20.95

$14.95

For camplote literature on thess and many
other famous Stentorion loudspeokers and
avdle occessoties, see your dealer or writas

Barker Sales Company
339 firoad Aveauc, Ridgeficld, N. 1. U.S.A.

Exclusive Sales Agenls for ite U.SA. and South Amarica
I Charter Member: Inst. of High Fidellty Mies,; fnc,

*T/M Whitelsy Eleciricol Rodio Company
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1ot of “classieal” chamber musiv, cspecially
of the more modern varfety., Or something
like Siravinsky's “I’Istoire du Soldat"—
for a similur complement of fnstruments.
These, incidentally, nare far from the
dlightly gughy old-fagbionced’ wnltzes that get

wtuck into dance programs between the dane-

fng jnzz numbers. This is semi-progressive
juzz, more or legs, and the vhree-hear time
Isn‘t supposed to ger fo the way. I lind that
it does, a bit. Gets sorl of limpy every once
in awhile, ag though the musivinnyg were itch-
ing ta get back inxe a good, =0lid square. thne,
in fours.

Site 2 i3 «ll one waltz (“Valse Yot™)
chortig arfer chorus, sort of 18th century
tiune, done up In wodern. The pereussion =olo

musleally and in the stereo.

Music of leroy Anderson, Vol. 2. East-
man-Rochester “Pops” Orchestra, Fennell.
Mercury SR 90043 (stereo)
(See also Vol. 1, SR 90009.)

Thiere's nothing wrong with the sterea here,
though It s somewhat less live than; say,
RCA Vietor's Boston Pops sound. Lhe music
iz nuorher story. I wag amesed and delighted
by Teroy Anderson swlien the Boston Fops
first put him forth, complete with musical
typewriter, sleighbells, syncopated clock, and
50 on; 1 enjoyed him just sy much fp a later
Decca LP with the composer conducting his
own orchestra, (Iv might ns well bave been
tliec Bosfon, and perhaps it was, at that.)

Bnt this Auderson Is tame, stolfy, pecuntic,
played with a kind of efete; nose-in-air man-
ner that recks, to my ear gt least, ol eon-
deseengion. 1 conld be wrong—yon'd better
Hsten. But even if the musfeians nctually
loved the stasf, thefr performunnce has no zip,
na tzdte, no imugination. T¢ is ¢old, accurate
and dead-pan.

What’s more. some of the later Anderson
items, written presnmably after his leap to
feme asd natlona) distribution, are pretty sad
stuft, wious the nice, mimple touch of the
(irit pileces and plus a lot of TV-style dress-
ing up. Come to think of i#f. the record might
hé begt for mood music—hut even mood mugic
hag to Bave more punch than this,

2. AYRES and MADRIGALS

Dowland: Lute Songs. Russell Oberlin,
counter tenor, Jos.-Ladone, lute.
Exp. Anonymes EA 0034

English Lute Songs (Dowland, Morley,
Campian, Pilkington and others). Alfred
Deller, counter ténor, Desmond Dupre,
lute, In Nomine Singers.

Vanguard BG 576

Here are two counter tenors, arch-com-
petitors face to face at least in tbis column.
Oberlin, Amerlcan, has a lovely {nstrument,
beautifully trained and controlled, ranging
from tenor up into the soprano heights, Jis
singing always sounds like Oberlin, no matter
what the musfc—but then, so dees Alfred
Deller’s sound like Deller. Deller 18 English,
has a more personul, lése morcullne, more
flexikle and more ‘‘eccentrie”  voice that
ranges far up Into the soprano area, often is
produced without any wobble at =all.

Oberlin's oboe-llke tone §s atmost unvary-
ing, his pitch and muslc]nnalnp good bnt not
distinguished ; he singg tempered pitch, plano
tunirg, so to speak. Deller's semse of piteh
is exquisite, hix niustefanshin and nnderstand-
My of the music of this period seem to me
far abead of Oberlin’s, bhut lls highly indi-
vidanl singing ean both delight and anvoy.
Deller js the unpredletable performing genfus ;
Olerlin {8 the predicrahle, soldly
stalwart of the arf. Take yr cholce.

Both men here employ the alternative lute-
and-golo form of the Poglish song, N8 cou-
trasted to most of the offerings of the Gohllen
Age Bingers, who stag in pnrts; Both forms
are antlrely correct, (Ses bulow)

Obsrlln tends, us often, towards a some-
what rigid benting-of-tima that makes ‘the
free-flowing rhytbme of the sixteenth cen-
tury seem plodding. Not bad here—and his
tonan] beauty in the simple melodies is extra-

trained-

ordinary. Deller personnlizes €very goug,
brings: out its eszence but somehow tends to
over-emotionnlize them. 1 prefer him -even
80, but those not so familiar with the music
will probably find Oberlin‘s more conventlonal
voice production ensfer to understand.

Asgorted variety i8 afforded by lute eolos
and by the In Nomineé Singers.

Dowland: Ayres for Four Voices, vols. 2
3, 4. Golden Age Singers, Jullan Breum,

Iule, Ens. of vials.
Westminster XWN 18761/62/63

Madrigals by Tomkins ond Morldy.
Golden Age Singers,
Westminister XWN 18764

Back in November, 1 reported on the newly-
cut. {RIAA) relssue of two reeords in this
Westminster import series. the first volume of
Dowland aud the madrigols on texts frow
©I}1 ¥Pastor Fido" by Marenzio and Monte-
verdl, Now the ¢ompnny looges a poslelve Daod
of Golden Age recording and, if I'm right,
thege weren’t included In the orlgina) re-
lease, Bvidently the market {s riper now.

Worth it. The Golden Age group js—ar wus
—in my opinion the best, the most =atisfac-
tory mndrlgal group on modern records, There
singers have an: unimatcbed smoothmess aud
precision, they ging mugically and with feel-
jng and excellent dletion, thelr tone is un-
usually eteady (in spite of some vibratg) and
the blend, for clear harmouy, ix battér than
thnt of any other group I can think of. All
of which makes thelr music more than nsually
aceessible to the ear.

The nyre (air) was ln the slxteenth ceu-
tury and early seventcenih simply 2 sgong,
the same melody nanally snng to # number of
verses, though in the versutile style of those
daygr the tune itgelf was set very flexibly, for
siuglpg io four parts and/or with insgtru-
mentn) accompaniment. The songs can be
done with Ilute or strings, as splo pieces—
or In founr parts, aloone or with instroments,
That is the sway yon'll. Aad them hare, and
the somewbat novel combdination of lute and
“*madrigal singer” sound, plus in a few of the
songs n quartet of vloly, makes for variety
where it I8 twuch needed. Also, the Instromentd
give thia music an exotle and more experimen-
tal sound, far more clogely related to the musie
of such us Monteverdi and Schiitz than those
wlho know the Eanglish wadrigals would bave
imngined possible. Aost interesting!

The madrigal recordings of Tomking and
Morley are more in the éxpected velo—of top
quaticy. Just listen™ té” the “Wiéredible tapgte-
speed of tha “falalala” refraing in “My Bon-
ni¢ Lnsg She Smileth” and othera of the siort!

Note, too, the wunnsually high plich of the
singing, thanks to the very Ligh sopramo
singers.

Final word—don’t expect old DPowland to
charm you. continuously for two or three
hours on n single run-through. Thege records
make an anthology; they are for learning,
for repeat playings. The unobtrusive tunes
will g6 in one ear and jostly out the other
the firat time over. Be patient, though, and
ye shall be rewarded-—long beforec that din-
;nond stylus wears out from repented play-
ngs.

Monteverdi: Madrigals. Golden Age
Singers. Westminster XWN 18765

Whoa—throw ¢thla one In, ioo,'zmd de-
cldedly. Almoat lost it ameng my ‘pile of
records. The superb magdrigals of the great
Italinn bring out an unoxp?cted richpess and
warmth in these British singers, and it is
surely the esgence of the music itself. My only
resorvation s that tbe Ttallax dfetion ls not
as rharp and artfculate as it concelvably
might he—but, after afl, rau can't have every-
thing In a package, ’I‘he blend of sound, the
phraging and harmony here, are just lovely
and no less. Barring almost no other record-
Ing—possibly the very different French re-
cordings by Nadla Boulanger—these are the
best Monteverdi jobs T have yet heard. See
catalogue for contents,

The recording of the éntire series ls clean
but somewhat on the dead side. None af the
fancy big-echo stuff that enhances the “f’ of
other mndrigal recordings, sometimes at the
expense of musical proprilety.
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Gasualdo, Monteverdi: Madrigals, Roan-
dolph Singers. Westminster XWN 18652

Nothing loth, here Westminster continues
another series that competes, I suppose, with
its own Golden Agze releases.

It isn‘t easy to pin down the difference
betwern the two, sinee outwardly both sets
will at first sound much alike to the unprae-
ticed car, in general voice quality and blend.
But the Randolphs, as I hear it, deo more
sluging for less musjenl effect, There is more
vibrato, more “techunlque,” less cpseinble even
though the whole i3 strictly professional in
execntion,

I couldn’t prove it but where the Golden
Age people sing pure intonatlon, I can't lhelp
feeling that the Raudolphs are singing tem-
pered piteh or equivalent. This amounts, in
the hearing, to o correct, but colorless hnr-
monic sound, all chords of the same impanet,
minus the marvelous shadings of contrust
that ought to be there. In addition, the Ran-
dolphbs sing with good bat rather mouth-filllng
diction, the vowe)l sounds unclear and too
moch allke. Ah yes—that’s our unfortunute
Ameérican herftage and the toughest problem
of a1l for eyery American singer.

Muadrigals of Thomas Morley. Deller
Consort. Vanguard BGC 5002 (stereo);
BG 577 (mono)
Madrigals of John Wilbye. Deller Con-
sort. Vanguard BGS 5003 (stereo);
BG 578 (mono)

These are two in anmother seriey, avallable
in steres or mono format, Firstly—if you
want the darndest set of stereo test records
ever launched, get the stereo versions of
these ! Thoy are guaranteed to confound your
plekup into a tailspln, every so often, no
matter how good it js. But if you wani the
Tausic minug technical distractions, better
Btick to the mono form.

The cause of the above i5 mainly to be
found in two very voeal, voiuble, high-girung,
nervous soprano singers, who in their mo-
ments of excitement prodoce such charges of
bigh-powered difference-sound thnt no playing
stylus Uve tried can keep up with them!
Whether the grooves themxselves are un-
distorted 1 could not say—I1 rather suspect
that they are OK nnd could be 5o proved, viu
microscopic examiuation if in no other way.

Musjeally speaking, the Deller Consort has
Qecidedly mixed values. I am not overly en-
thusfastic about jt tbough I admire its musi-
ealify and serious intent, First, the ensemble
I8 uneven, with Deller's pure, unwavering
voice placed In and among a collection of
vartied wobbles that defy blendinz no matter
how musical the Intent. Better a fine mugi-
clanship than an ovtward perfection, of
course, but still. . . The chlef offenders, ugain,
are the two gopranos, who in every rapid or
exelting passage are so wildly uneven in tone
prodoction that ensemble and pltch sulfer
confnsion, The emotlonal expression is be-
youd rteproach and I admire hoth ladies. But
I don’t enjoy the sound.

On the other hand, in the slow, smooth,
austnined sort of musle the Deller group is
snperh. Mhen, the ladles are able to produce
& continucus and lovely tone with an un-
usually good feeling for long phrases and ex-
pressive harmony. Nothing wrong with any-
body’s earg in this group.

Therefore, to get to the music itself, 1
highly recommend the Wilbye record, sinee
Wilbye's finest musie i3 in the slow, expres-
alve vein of the ultra-gerlous madviga}. He is
ont of this world in example after exmmple
on this dise. The serious music of Morley is
less important and tends towards a rela-
tively acndemic expression; hix fnest is in
the light, effervescent "ballet'—the wmrusle
with the falala refrains.. The Dellers are
physleally not s0 good in this though, ngain,
the spirit is wonderfu! and the musfecianghip
excellent.

3. VARIETY
Easter at Grailville. (Woman’s Chorus,
unaccompanied.) Period SPL 746

This might seem to have n speclalized or
even a forbidding look to it nccordiug to the

(Continued on page 74)
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ARE LOOKING
AT A

Modern
Dutch
. Masterpiece .

STEREO
version of the

0’?/00 ‘Continental’
TAPE RECORDER

Developed & Guild-Crafted

Philips
of the
Netherlands

We feel (hat the Stereo version of the Narelco ‘Continental’ ig the ideal tape recorder
for those recordists, high fidelity cnthusiasts and music fovers who seek a professionat
quality machine at a troly modest price. The data listed here, represent painstaking,
conservalive and substantiated laboratory measurements. If you find that these data
satisfy your technical requiremenis, and reflect those qualities that you consider man-
datory in your stereo equipment, by all means lisken to the Sterco version of the
Norelco ‘Continental' at your favorite HI-F} center or Camera store. There, we feel
sure, you will agree that the Stereo ‘Continental’ is, indeed, a modern masterpiece . . .

Three Tape Speeds—73%2, 3%, and 1%
Tracks—Dual ¢ Meads—Stacked
Head-6ap—0.0002 Inches
Frequency Response—

at 744 ips; 50 to 16,000 eps

at 3% ips; 60 Yo 10,000 cps

at 1% lps; 60 to 5,000 cps
Wow and Flutter—0.15% at 7% ips,
0.2% at 3% Ips, 0.35% at 174 Ips
Volume Indicator--Magic Eye (Type EM-84)
Loudspeaker—Integrated, heavy magnet,
wide range
Controls—Piano-key pushbutton console
Fast Forward aad Reverse—Less than 2
minutes for 1200 {t, of tape
Adtomatic Stop—At ends of reel (with
metalized strips)
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Program Indlcater—Built-in, adjustable
Inpats—(1) radlo/phono; (1) microphone
(with mixiag facilities)

Outputs—(1) for external speakar; (2) for
external ampliflers with controls; (1) for
external ampllfier without conirols; Sl)
foqtheadpnone monitoring recording ¢lr-
cul

Microphone—High-lmpedance Dynamic
Tubes—EF-86 (2), ECCB3 (2), ECL82 (1),
€290 (1), EM84 (1) .

Line Yoltage—117 voits AC 60 cycles
Power Consumption—80 watts
She—-1534" x 13”7 x 8”7 ¢ Welght—32 (bs.
Case—Rugged, European-designed port-
able carrylng case (internally designed
for optimum acoustic baffling)

A matching comparion piece, identical in appearance, coniaining a
matched amplifier and speaker, is available for all who seek
the convenience of a complete poriable siereo-tape playback system.
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For further descriptive literatire write to:
NORTH AMERICAN PHILIPS CO., INC.
High Fidelity Products Division, Dep!. 6A+

230 Duffy Avenue, Hicksville, L. I, N. Y.
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CHARLES A

STEREOPHONIC
Buddy Tate: Swinging Like Tatel
Felstad FAJ7004
Buster Bailey: All About Memphis
. Felsted FAJ7003
Earl’s Backroom and Cozy's Caravan
Felsted FAJ7002

A subsidiary of English Decen. dizpensing
music fn the popular velu, Felsted enters the
Ameriean iazz LP market with these three re-
leages, the fivst of a promising new serles.
Recorded in this country lust year and al-
ready Issued in England, they return bere by
a reverse flow of the usual c¢hannels of dis-
tribution. They are designed to satlsfy the
desire of British fans to hear more miin-
ptream jazz, a longing only puartly sgsuaged
before through the import of recordiugs su-
pervigsed by John Hammond lfor Vanguard, or
by George Avnkian in his varions capacities.

Generally regarded as applying to the mig-
dleperioll in javz history svhich links ftra-
ditlonal and motlern styles, the term nin-
strenm jazz was coined by Btunley Dance, one
of its leading protagonists and the most ex-
perienced c¢ritie in England. An  enduring
ambition to record seme of Liis favorite mu-
slefaps was realized when a commission te
produce the feries allowed him to  journiey
to New York, where s presence enabled him
to uycover severul newromers. ‘Theic support
of esinblished lenders showe (hat this music
fg stil very much stlive in forming the volees
of & vounger generation, is continning to prow
and nat remaining stutie.

By personal preference and iu fis wriking,
Dance is partial o the elder statesmen and
has lielped ereate the impression, ne matter
what his Intentions, that maisstream reached
fall-flood in the 30°s and hag since receded.
His present definition, priuted on each liner,
makes no mentlon of any thne span, cslling
it “jazz of a central kind, 4 wusic not inhibited
by any particular instrumental combinntion,
but ecmpharizing the twin virtnes of com-
municable emotional espression and swing.”

A ztatement of considerable seope, In all,
and one which makas roomn for those modern-
ixte who are stopping more frequemily aslong
the stream {o Luild a warming fire on {ts
banks. When Tlielouions Monk finds himself
sounding like Juames 1. Johnson, or Mileg
Davis pays hix respects 1o Louis Armstrong,
and Jollr Adderley returns to Alabama field
songg, the current is flowing strong. A few
more trips across the Atlantic may help Dance
to be more receptive of modern-mainstreamers,
whose references to rootg nnl soul are what
he hns heen talking about all this time. His
ceritical ereuncagemant of Intter-day efforts in
the idiony might do much to draw aftention
to his nwn productions and the work of plny-
ers he feels are heing neglected.

One of the placexs visited by Dance was Har-
lem's Celebrity Cluli to liear wbat he has since
clted as the best regular small gronp encoun-
terad in liig triavels. Ted by Bnddy Tiate, who
held o chaiv with Cennt Buvie longer thap any
other tenor saxist, it has a large aud interext-
Ing Hibrary of origiuals, many of them worthy
of preservition on records. 1t plays the threa

* 792 The Parkway, Mamaroneck, N, Y.
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selectnd For this date with relaxed strength
and appronchez the blueg with the directness
of toyg fanfliarity, particolarly on Walk That
Walk, distinguislied by Kkip Mall’s rolling pi-
anp and Ben Richardson's hiid elarivet. On the
remainiug three numbers, Tate recalls his fen
pventCul yeurs Jon the Basie hand by acting as
hogt to four alumnl., Buck Clayton, Dicky
Wellg, Enrl Warren, nnd Jo Jones all perform
in conslstently exeelent fashlon, and Lord
Westhrook provides n fine rhyihm guitar. This
portion haw the alr of a jam session, but
'ate’s own nctet 18 genernlly more cohesive.
In ¢ day when niest tenor men are striving
tor the unespected, his playing is almest 4
novelty, heing cuvfously unnderned and free
of frilla. Flis phraslng ia nlwoys right and
youug aspirants would do well to listen to him
rather than try to Imitate moere eccentrle
stylists.

Buster Bailey grew up in Memphis and be-
came a member of W. C. Hundy’s band at an
rarly nge. He remembers taking purt in fhe
first performunece of Memplin Rlucg, in o
seboolyard venr his bome. With the nid of a
septet nond arranger Dick Vance, he conjures
D ecwrly memories of u marehing band on Sun-
dny Parade, and a vivid pictorve of a part of
town known a3 Bear Wallow. A rhyihmic =a-
lute is given (o the Indian tribe whose tents
onee necupled Ckichiazarw Blayf, and Hot Water
Rayou jg a rcturn to the old swimming hole.
Lulley's Hallon Avenue and Guayoso Styreet is
an  Interdection plensanfly cloge ta  Renls
Street, which he revisits as sololst with
rligtlon seetion. He recalls it at o faster tempo
than usyal aml then plays o slow, lingering
Memphis Blues. Herman Avfrey, Vie Dicken-
son and [lilton JI«fferson are paced by another
favorite gon in drummer Jimmy Crawford,
who left Menmphis with Lonceford. The late
but weleome debul of Bailey us n writer nud
his Kunent #olos make thia his crowning
achievement on records.

The Earl [ines Quartet aud the Cozy Cole
Septet divide one dise, permitting the leaders
to provide a seminar in their respective gpe-
cialiies. The prosence of Curtis Lowe, for-
merly o memher of Yionel Hamplon's sgx sec-
tion, on barltone and tenor allows Hines to
digplay hig exeeptional talemt a® an mecom-

panizt. The planist appears with Charles
Qden, baxs, and Tarl Watking, driwus, the

rhythm sectlon of his current group nt San
Fruneisco's Club Flangover, s dazzling solo
lights on three bluez—played in mediom, fast,
and slow tempos-—ire Superh anit restate hisg
claim as the greatest of jnzy planists.

Cozy Cole makes nlong and intrlcate dram
solo of Cararan, and Lou Joaes, one of the
newevmers, takes a welodic (ruwmpet passage
on Margie, Trombonist Phatz Morris provides
a Dlues prigingl, swifchingz to harmonier forn
chorus isi the xtyle of Sonny Terry and allow-
lug room fur a robust voeal from gultarist
Diek Thmupkoy., Others introduced am Boe
MeCnby, tenor sux, and Pete Compo. bass,
while brother June Cole is pianist. This is the
only frem not available . stereo, possibly be-
¢nuse the Hines sectlon wus recorded in San
Francizco ynder the aaspices of Yanniek Bruy-
noghe, the Belginn jazz writer, The tnpes ware
gent to Englund for processiug and recelved
ni) the vare lavislied on products of the Lon-
don Iabel, I the rest of the scries measures

iip to the standard set so far, Btanley Dunce
should be booking pussage soon with another
commission in hig pocket.

Shelly Manne & His Men Play "Pater
Gunn”/ Stereo 57025

Contemporary aml Good Tlme Jauz Recoris
operate under one¢ Yoof and ftheir combined
stereo outrput is bejng channeled bhito one out-
let on the Stereo Jabel, \Work on askembling a
stereo cptalopue searted last Spring, but nit
until the tosh hexan for this popnlar televi-
sfon score were both versions issued simulta-
neously. Shelly Manne and Vie Fetdman jolned
the band vged on the show Jast November and
nre competing here with thelr employer’s re-
lease of the sound track., Henry Mancini gave
his blessing, llowever, as their nnnonunead in-
tention is toward an improvised nnd sponta.
nesny reading. It is attniped through ome pf
Contemporary’s famed all-night sessions. this
one lasting twelve hours, and iy somewhat of
a tribute to the viability of the composer's
themes.

The mokt relaxed and intimate sounding of
e varlous recordings, it featuves Feldman
on both vibea nnd a ripe-tomed marfmba. Herb
Geller, 2 new member of Manpe's crew, pluys
alto sax; aud Conte Candoli Is on frumpet.
Russ Freeman, plano, nnd Monte Budwig,
bass, join the leader in ¢he rhythm section.
With Ray Anthopy's bLig band exploiting the
larger aspects on a hest-selling single. Mancini
mey yet convert 4 younger genccation to jaxz,
Just ag his hero i3 waenning it from blue suede
shoes to Brooks Brothars suitg, Roy DuNann
aud Howard Holzer. of the englneering staff,
were fn clogse proximity ts the Westrex steren
cutterhead during §t’ development and shake-
dawn cruises. The vibrahavp affords an exeel-
lent example of thelr mastering procedurs
uud you ure likely to forget ull abont diree-
tionnlity when yvon hear that marimba,

Bob Brookmeyer: Kansos City Revisited
United Artists UAS5008

What it was like to be a youngster growing
up in the Kanxas of the late 40's qnd early
40's is lightly sketched on the liner by Bol
Brookmeyer, along with lhis reiasons for not
wanting to revisit Wg hometown as it {8 now,
Rememberiug a mare invigorating tinie, he
xéts about recreating it with determination
and consgidernble zegt. e funes are in the
RBazie tradition, and Big Miller is there o
shout n resonant hlues and sing Travelin!
Light.

In licu of 4 triimpet player, HKroockmayer
delivery (he requisite obligatos on trombone
ond has adaditlonal solo sprice. Jini Hall rons
into tronble, however, when be #»3e0ys n truni-
pet voleing on guitar and overloads his ampll-
fler. The theory seems to Lo tliat univon pus-
sngns of two tenor saxophones, played by At
Colin_and Paul Quinichette, are more ossen-
tial fhan a trumpet and it works out that
way in sterco, Both have interesting solos,
with Quinichette better neelimaten to tbe id-
iom, aod no hoxgcove {8 ncedad th 21l them
apart. Nat Plerce, Addison armer, and Oszie
Johnson complete thie rhythm secrion, but the
date belongs to Brookmeyrer and his reminis-
censes. May he supply anotuer chapter soall.

Jonuh Jones: Jumpin’ With Jonah
Capitol $T1039
Red Nichols: Porade Of The Pennies

Capitol ST1051
Jackie Davis: Most Happy Hammond
Capitol ST1046

At the tury of the new year, productiou
factlities at Capitol moved into high gerr and
1 tota) of zixteen popular items, plus two
from “‘Capitol of iha World," enterid the ex-
pending stereo vntulogite. The promize of don-
ble thisx number in the next rele can only
mean that this company fAnds Lhe rozponse to
the new mediun gratifyiag, nml antielpates a
growing marker. Already firmly establishad,
its lendership in the popular field is Hkely to
become even greatey due to the variety and
scope of che comversion program.

Typ until now, the cmphnsis swas eatively on
the larger and dramatic aspects of the sterea
stage. Materinl was drawn from its stable of
bunds, choral groups, originnl-cast mugicals
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DYNACO

STEREODYNE
PHONO PICK UP

This new, unique pickup is made
in Denmark by Bang and Oluf-
sen. It features a push pull mag-
netic principle (patent pending)
which permits realization of the
full potentialities of the most
modern recording techniques. The
special attributes which make the
Stereodyne an dSutstanding stereo
pickup make it cqually excep-
tional for monophonic discs. On
any type of record the Stercodyne
offers smooth and natural sound
—firm clean bass and sparkling
treble—while its light tracking
pressure insures negligible record
wear,

BEST ineveryway . . .

# Wide frequency response
Smooth peak free response from 30
cps to over 15 Kc
@ True Stereo
Highest channel separation over en-
tire audio spectrum—better than 22 db.
@ Precision balance
Both channels identical
Same high compliance
cm/dynel in all directions

ISx 100

@ No hum pickup
Balanced coil structure plus low im-
pedance plus  complete shielding
eliminate hum from external fields

@ High output
7 millivolts per channel even on low
level stereo discs provides gain to
spare

® No magnetic pull
Special magnetic circuit eliminates
attraction to steel turntables

© Easy installation
Compact size and standard mounting
centers simplifies mounting. 4 ter-
minals to avoid hum [cops.

o Low price
Only $29.95 net including .7 mil dia-
mond stylus (replaceable n 2 sec-
onds)

Available from leading high fidelity
dealers everywhere

DYNACO INC.

617 N. 415t 5¢., Phila. 4, Pa.
Export Division: 25 Warren St., New York, N. Y.

and sound tracks. They continize to be most
prominent on the corrent list, but several
amnller units make their first appearance and
demonstrate that the carsg of the englneering
staff arc nlso attuned to the more intimate
stereo picture.

Jonnh Jones seemz unable to keep any of
hig offerings off the begt-geller charts nnd his
muted truinpef, when centered between two
gpeakers, sounds sprightly and bold. It growls
nobly on he Liues Don’t Care, and swings in
vigoreus and straighitforward fashion through-
nut, As guest at the session, Hank Jones is
benefited most pnd the clear definition given
hig piano accompaniments makes them as in-
teresting as his solos.

Red Nichols, still golng strong after more
than thirty-five years in the business, s
awaiting the Slm of Lis life story. The ficst
to use » bngs-sax lead, ke s able to hear how
big early innovatiops sound In stereo and
collaborates with Helonfe Beau on o new theme
for Joe Rushton, npproprintely called Bass
Fuee Joe. After he fentured Lddle Lang, the
downfall of the banjo waa immloent, so Allan
Renss siis In on gultar. He intsoduced the
mellophone to the jaxz band anad Jackle Coon
I8 there to play it, Vie Berton ndded trmpani
and bhells, and Adrian Rollini the vibraphone
—all three now bhandled by Ralph Hansall,
And the Nichols cornet pays tribute to his
friend BIx Biederbecke on Davengiort EBlues.
You may see it all happen in the movies and
want to make comparisons with the -sound
track.

Jackle Davis. one of the swinglest and most
melodic of jazz organiets, plays a dozen top
tunes from as mnny musienl comedfes. Tn tak-
ing nis Hammend to Broaodway, he is jolned
a9 the oc¢easion’ demands by Kenny Burrell or
Mundell Lowe on guitar, Eddie Coata, vihes,
and drummer Burtell Xnox. They Bend pleng-
antly with the organ and an exemplary bal-
ance is maintained between the Instrumenty,
with more bass In evidence than last senson.

_"Oklahoma ! in the movie sound track ver-
sion, heads the st of larger pradwuctions.
Rlchard Jones conducts the strings of the
Plitsburgh Symphony in “Stringtinie.” Mere-
aith Willson's “The Music Man"” is sung hy
Fred Warlng's Pennsylvanians,

Harry Jumes, Sten Kénton, and Ray An-
thony represont the cause of the hig bande.
George Shearing. Jackie Gleason, Don Baker,
and’ Freddy 3Martin provide waterin) for the
moeod musie contingent. And from the corps
of vocnligts are albums by Nat “King" Cole
Dakati Staton nvd June Chelsty.

“Jet Flight” (Capitol ST10190), an atmos-
pheric world tonir en a Boeing 707, was re-
corded in London by XNorrle Parviainour. He
also ‘leads his ample orchestri on ‘the other
Item from the intermational section, a gor-
geous arrangement of tunes from “Ny Falr
Lady’ (Capitol $110100).

Ted Heath: Swings In High Stereo
Llondon PS140

London’s Kingsway Hall is the scene of
this gession nnd nn enthosiastic andlence
volcex apprecintlon after ench of eleven tunes.
One of the more swinging Ted Heath conearts,
it finds him zpotlightivg his sidemen at length
and fotroduces a new member of the band.
Stun Tracey deburs as vibraplonist, soloing
on Love Me or Leaece Me¢, and n beautifully
conceivell Over The Rainlee, Bassist Johnny

| Hawkswarthh and drummwer Rounie Verrell en-

guge in nn uformed dinlagne on RBig Ben.
Ronnfe Chamberlaln adds the distinctive
gound of the seprano sax on My Fusny Val-
eéntine. Trombenist Kelth Christie brightens
the tempo Unr J Like Toe Recopnize The Tune.
And Ienry MeRenzie’s agile clarinet weaves
blithely throagh Weap Youwr Troubles In
Dreama. ‘Phére are fresh arrangéments of
Fillngron's 0 Jam Rlues unud KSophisticated
Lady.

The recording meets the high standards get
in previous ventures nt the auvditorinm.

The Mastersounds: Kismet
World Pacific Stereo 1010
The Mastersounds: Flower Drum Song
World Pacific Stereo 1012
On the hecls of a successful jazz interpreta-

tion of “The King snd I.” The Mastersonnds
apply varfeolored tints to the music from two

other hit shows. Oriental sounds and patterns
are implicit In each score and the guartet, at
this stage of the game, is quite expert at con-
veying these efferts. Combinsd with the
rhythms of Jazz, they result in a pleasant
blend, unlike that -nchisved by any other
gErouD.

“Kismet” finds g quintet at work 4s Wes
Montgomery, on gultar, joins hls brothera
Buddy (vibes), and Monk (Iender electrie
basg), along with Hichie Crahtree (pfano), nnd
druommer Bering Barth. He helps impart the
necesknry zest to Stranger in Paradise, Fate,
and Baubdles, Banygles, and Beade, tunés rend-
ily adaptalle to Javz and the onek from the
show most oftes heard jo the Idiom. What
scts the wnit apart {5 the abflity to handle
the more obscure pieces, and the readings are
alwayy -pulatebie, If uot the mort rjghteous
jazz., Ofered in evidence are OUve Tree and
Not Since Nincreh, The recording originates
In the Forum Thenter, Los Angeles, and I8
beautifully balanced ln stereo.

“Flower Drum Soung,’”” ag is the case wlth
many muslcals todny, emerges iu a new =set-
ting before most people have absorbed the
original verslon. It J4 sajd that Rodgers and
Hammerstein, impredsed by the treatment
glven ““The King nnd I,” forwarded o copy of
the score before the Broadwuy openlng. Even
80, there was only a week to rehearse and
prepare  the arcangements. Operating ns a
quartet this time, the group concentrates on
the songs best pufted to Jaxz and provides an
inclusive overture. Buddy Montgomery adds
The Flower, a ¢omposition designed tp fit the
general feeling of the show. Nat Hentoff sn-
pervised the dinte at RCA Victer studlos and
the stereo sepurntion is just right for moat
living rooms.

“New Bottle 01d Wine" (World Paelfle
8terco 1011), a wedding of Gil Bvans arrange-
ments sud the nlto vax of Julian Adderly, met
with eritieal acceptance. The subdued textures
of the orchestra are gsore brilliantly communi-
cated In stereo.

“Something For Both Ears” (World Pacific
Stereo HFR2) is s demonstration gampler at
2 bargain price. Ten numbers are played by
"The Mastersounds and groups herded by
Johnny Mundel, Churlie Marlonao, Jerry Dod-
gion, Bud Shank, Chico Hamilton, Gil Bvans.
and Gerry Mulligan. The demonstration track
consigts of soundR fn the ztudio before re-
cording begins on a stereo date.

Jo Basile: Accordeon di Roma, Vol. Two
Audio Fidelity AFSD 5871

The volnme number {5 deceptive as this jg the
seventh album to feature Jo Baslle on thig
label. He accompanfes a vocalial ou three
ocensions, having mastered the nrt in support
of Patachou, but thlg time i8 free of encum-
brance and romnntic sentiments flow onim.
peded. Those who have met himi on previous
tours kmow he iz equally at home in Frapes
and Italy. He ably carles the dozen tunes hy
mixfng lesser known items with such familar
melodies as  Toaell’a Serenade, Ciribiddbia,
Carnfval of Venice, and 0 Marle, The nccor-
dlon s earefnlly centered among vibrant
strings In ®gtereo,

A Night At The Tropicoro Cook 21875D

The Hotel El San Juan' Intercontinental ia
part of a large chain which blankets Central
and South Americn and the show at its Tropi-
coro 15 a typleal tourist attraction. Lita
Penu's Orguesta Panamericang i8 composed of
native Puerto Ricans, but is commerelal
eunpugh to play at a ¢lub In any quarter of the
world, The musiciang se¢in to be intent listen-
ers to bands from the States and mix what
thay hear with loeal rbhythms, The renl lfe
sound of singlng treetoads, on 2 merengue
dedicated to thelr breed, may appease the per-
sons who expe¢t Emory Cook Lo uncaver some
thing unusgul on his trips. For Latin Amori
can musie aqually good amd suthentle, this
expedition needed to go no further than
Broadway, which seems to be the ultimgte aim
of the band. Of course, Cook enterpriges now
extend to Puerto Rico, but the moral seems to
e not to mix business with plepsure,

Mnastering was accomplished by means of
the new ook vector stereo cutter and clalme
for a full bass range geemt justified. There I8
not much it enn do’ to improve the sonnd of A
gultarist who evidently lenrned his Inatru-
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ment by stadying old Les Paul records, how-
ever, and it would be unfair to jodge the over-
all results on this busis.

Coney Island In Stereo
Riverside RLP1113

The many nttractions of the world's largest
amikement park are vigited and much of thelr
fun snd excliement conveyed on this stereo
outing, atong with quite a bit of uproar from
a happy throng. The fun housa, side show,
frenks, and shooting gallery are part of the
tour, plus rides on mininture e¢nars and the
Thanderbolt. With microphones placed near
the top and bottom, the apparatus for the
contest of “tegt yours strength’ is turned on
Its side. making it easier to hit the bell, ‘Chere
iz the big curousel at Steeplechase TPark, a
smaller one¢ at an ewclosed merry-go-round,
and two calliopes, all with varying degrees ot
inlierent distortion. But this never hotlers
anyone on thie Boarcwalk, where Nathinn's is
always handy ¢o replenish the hungry and
woeary, The enticement of Iot doys xizzling on
the gridille and the sound of the cash register
may cause listeners to veach for their wallets,
Next time, why not stay for the fireworks?

Lenny Hetman: Music In Motion
Janus FST2004

Trust a hotel mwanager to know a hargain,
and most of them are hajipy to buy a gocfety
band which comes ali wrapped up at the price
of Ave musicinng Under the trademark of the
mightiest little band in the land, Lenny Her-
man offers just such a volue and works as
hitrd ng -any of his men by doubling on vibes
and accordian. Alan Shure plays clarinet and
an assortment of saxes; Barl Comtort, viglin
and bass; Clarles Shaw, piane and orgao;
and the drommer is Stan Seott. How the ar-
rangenientz achieve the unique blend of sound
js clearly deftned in stereo, and It mukes for
fascinnting listening a Tew times nround. Af-
tey that, the tempoes are always good for
dancing and the geventeen tunes include Skip
To My Lou, La Cinguintaine, an Mizs You.
Olmyted Sounid cut the masters, and in the

dlmensions of steres the quintet is more than
a mateh for any soclety band on one-chunnel.

MONOPHONIC

Les Baxter: African Jazz Capitel T1117

Alwnys on the prowl for exotie sounds, Les
Baxter ventures deep into Afrien in seareh of
primitive rhythms and the chants of natlve
rites. Also making the trip ave jazemen Larry
Bunker, Milt Bernhart, and Plag Johnson. As
several of the compositions are designed to
shiow the eutry of the twentieth centnry into
the dark continenf, the perils of the safari
are less hnzardons than the Hollywood l'ree-
wiuy. They ride to the jumping-off place on
Conyn Truim, and even locate o nightelub on
Mombusa After Midnight. Johoson’s tenor sax
wails witly uncanny realism oun Xlephant Trail,
s Rernhart aszists on sowe highly uptradi-
rional trombone passages. Bunker plays vibes,
xyloplione, nnd marimba on a visit to a Caire
Buzaar, and adds to the pulsing beat of Brl-
mese Bongos.

Baxter employs a number of percgsslon in-
stroments in hls impressionigtic sketches and
distrilntes effects for the high fidelity enthu-
siast with a lavish hand. His jungle-downponr
is intemge and {ncludes echoing thunder. The
ananige rhythms of Walkin® Watugi are adven-
turouy and colorful. Of the several specracu-
lar albnms released under hig name, this is the
most unusual and absorbing.

Benny Carter: lazz Giant
Contemporary 3555

When so0 many minor Jazz fignres are re-
cording weekly, if not more often, tie appear-
ance of Benny Carter in nny capacity is some-
what of an event and an album uvnder his
pame s a prize worth coveting, Since depart-
fng the band business, he has resided iv Los
Angeley, where his work as ¢onduelor, ar-
ranger and writer keeps him busy in filims and
other medig, His few LI's for some strange
reagon. komown ounly to the producer, pgive a
partial pletnre of the artist, stressing the ele-
gonee and urbanity of his playing.

This time he enjoys the same carefree
small-group xetting he experienced in the 308,
before the eares of fronting a hund weighed
him down. Ben Webster falls beir to the tenor-
sax position once token by Celemun Hawklns
and becomes a pattner on equally valid terms
in inspired chorusee on Blue Lyu, aud Ol
Fashiened Love. In additien to alte sax, Car-
ter plays trumpet on I'm Coming Virginta,
and How Cen You Luse, o compoxition of
bis own with earthy tromhoue comments from
Frank Rosolino. Bussist Jeroy Vinuegir In-
troduces Carter's 4 Walkin' I'hing. Shelly
Manne and Andre Previn complete the rhythm
seetion which necompinies tlie lone sax so)ilo-
quies on Ain't She Sweet and Blwes My
Nuaughtie Sweetie Gives To Me.

The Playboy Jazz All Stars, Vol. Two
Barney Kessel: The Poll Winners Ride
Again Contemporary €3556

A few thousand more voiers indicated their
favorites In the 1988 Playboy Juwz Poll tlhan
in 1057, but there fs little change amoug the
winners and the second album is much iike tle
firgt. Becanse it ig the largest of the polls,
many chofees are based on past performnnces
to begm with and the ghifts in pusition whiel
signal the trend of publiz rtaste are apt to
oeenr slowly, The only significant change in
the 1959 results, angonuced in Ifebrnary, Ik
the rize of Mlles Davig, &o the third volume
probably will be ecast aiong similar lines,
Harry Jame$ inay walt two years to see his
comeback of last year, both ns a bard leuder
and player, reflectad in either category. Play-
boy las found a =uccessful formule, neverthe-
legs, and is likely to stick with (€ as long as
returng come in,

Twenty-two musicinns and singers are al-
lotted tracks of their own on the two dises,
suitably encaged In 2 lavish album with notes
by Leonard Fenther, and several reappear in
support of other stars. Small groups fare well,
but the defanlt of Stan Kenton leaves big
bands poorly represented. Large studio groups
are headed by Reany Goodman uand Shorty
Rogers, who uses geveral Kenton sidemen, and

60
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nelthier “has the permanence of a contribu-
tion from Elington or Basie. RCA Victor
prexsad the album and Columbla i3 distribu-
ting it, Other cooperating companies are
Frausk Sinatra’s Essex Productions, Beouy
Goodman's Park lubel, Fantasy, Verve, World
Pacifie, and Audio Fidelity.

Contemiporary produced last year's editlon
and its perennlal poll winners again tuke part,
each mare than once. Burner Kessel, Shelly
Manne, and Ray Brown consistently win all
national polls In this country and are united
for @ wecond time on a geszfon conimemorating
thar feat, Kessel contributes three swinginz
origipals snd amnsing guitur passages on
Douienleo Modugnao's Yolare. Brown's Oustard
Puyf gives him an opening for a brilliant hass
solo. Manne's choice ol tempos justifies lig
drummer rating on Surrey With The Fringe
On Top, and The Merry-Go-Rownd Proke
Down. Bach comments on his task with in-
sight on tle llner. The performances are of
the highest order and excellently recorded.

Nat “King” Cole: Welcome To The Club
Capitol W1120

The velveiy voice of Nat Cole is unrufled,
it sMghtly less languorous, In welcoming the
surging challenge of n band under the direc-
tion of Dave Cavanaugb. A quick perusal of
the roster revenls that all the men Count
Basie took on Dhis \West Coast trip last sum-
mer are present, Contructual obligations rele-
gate the leader to the sidellnes and his place
at thi piano iy ably filled hy Geradd Wigging.
The rest of the party iz in ffne form and ready
to meet the ringer ou hig home grounds, eape-
cinlly Sonny Fayne who dellvers an infectlons
beat. He quickly grasps Cole's buoyint con-
ception of Bahy, Won't You Please OCome
Hiyme, and W¥s drum solo prepures the way
for a tricky stop (ime vocal on Avalon.

No more complete picture of the many
facets of Cole ne n singer i3 contained on one
LP. Cavannugh’s arvangements are fashioned
to show him in all ecapacitics, on ballads,
blues and srraight vhythm tunes. There Is a
ravighing Moot Indign, n vollicking Wee Babdy

Blues, and a relaxed. Anytime, Anyday, sAny-
where. In all Lkelthpod, 4 Steteo release ean
be antfcipnted.

Beverly Kelly Sings
Audio Fidelity AFLP1874
Kitty White: Sweet Talk
Roulette R52020

The Pat Moran T'rio provides top notch
backing [or the voice of Beverly Kelly, n
singer capable of toying in modern girl-meets-
horn style with Lover Come Back To Me, or
Jmparting a2 fAne swilnglng bent to [ Get a
Kiek Out 9f You. Like most of her contempo-
raries, she hng certain muonperisms thiat wear
thin on diges and are best left in night clobs.
The pitrons, however, expect to fiud them on
the record, She shows her nwareness of this
problem by splitting her program neatly
down the middle. \When not doing her acr, she
gings In  wtraightforward fashion and s
helped, of course, by the trin and flne record-
fng.

Ki{tty White is blessed with the relaxed sort
of accompaniment that iy all too rarc these
days. Sych men ns Haurry Edisou, trumpet,
and Benny Carter, nlto sux, make It one of
those memorable sessions where everything
seems Informaul, vet Calls futo the c¢reative
order necessary to Jazz. veryone solos or
molds warmy obbligates Dbehind the voice.
Larry Bunker, Laurinde Almeidn, Jimmy
Rowles, Ted Nagh, Blll Pitman, auyd Red
Cullender all participate in n lesson on what
a singer needs most, although the recording
balance could be better. Cartv Vieal's bongos
open When The Wind Was Green, and Alv¥in
Stroller 18 on drunis. As for Miss White, Iis-
ten to the record once for her., ohee for the
musicinny, and again for Luzy Afternoon.

Sing Along With Basie
Roulette R52018
The latest movement fo wed poetry and

jazz seems to have bogged down, possibly
becanse too few of those concerned possessed

the intimate kpowledge, experlence, and will-
ingness to work which characterize this pro-
doction. Ten Count Basle Ipstrumentals are
sung to lyrics written by Jon Hendricks to
fit horn lines ¢reated by the original solojsts.
By Joining lhis voice to those of Anniz Ross
and Dave Lambert n trjo s formed capable
of complex enwembles or Individunal flights on
Juwipin’ at the Woodxide, Feery Tub, and
Swingin’ the Bluea. Multitaplng enabled them
to imitate « full hand sound sueccessfully on
a previous recording. Electronic aids are re-
placed, fn this case, by the Basie band and its
big-voleed voenlist Joe Williams, wha helps
deseribe Shorty George, Goiny to Chicago, nnd
Rusty Dusty Blues,

A reading of the texts, printed In full on
the liner, falls fo ddisclose the greotest of
poetry and it is hardly likely that Hendricks
wins trylng to do more than fit words to pre-
determined lines. They do work when suong,
however, and form as& valld a poiut of de-
parture for u marriage of poefry and jnzz as
any vet discloged. The group’s popularity nn-
doubtedly will cause it {0 collaborate with
musicinng on new compositions of much in-
tecest. Be ndviged Yo look for an early press-
ing containinyg Li'l Darlin, withdruwn beeause
of a hassle with the composer and nlready a
collector's item.

George Wright: The Rcaring 20’s
Hifirecard R718
Eddie Dunstedter: Mister Pipe Organ
Capitol 11128

Built when n fahnlous deeade wawn at fts
peak, the San Franelsto Fox Thenter mnkes
an ideal place to recollect the days when the
movies weve silent and the organ rouared nn-
checked.  The gilt-eneruated console Of the
four-manunl Wurlitzer is a ¢hofee perfod piece,
and its like will not he 4een again, Giorge
Wright remembers its days of glory and com-
mands the thirty-seven sets of pipes, distrib-
uted over Ave chambers, with the skill that
comes (rom long experlence. Among the four-

(Continued on page 66)

NEW “STEREO 60” AMPLIFIER
BY STROMBERG-CARLSON

On stage and screen fhe name Yul Brynner
means integrity in performance. In high fidelity
Stromberg-Carison means integrity in music re-
production, For example, here is a new dual-

what you actually hear.

plus a master gain conirol.

Each chonnel has its own complete set of
controls: loudness/volume, bass and treble —

Your best single
source of matched
components for
complete systems —
Stromberg-Carlson

channel stereo amplifier with performance and
control features Mot odd up to the best valve
in the field.

Each channel gives you 30 watts of clean,
balonced power. Exclusive Stromberg-Carlson
'Stereo Tone Balance'' lets you balance the
two channels by a signal tone, You set up fo

INPUTS: Magnetic Phono, Ceramic
Phono, Tope Heod, Tuner and

Avx. Tope.

AMPLIFIER OUTPUTS: 4, 8, 16 ohms.
PRE-AMPLIFIER OUTPUYS: Dual Tope
Ouf; Ouvlpu! for exlernal
second-channel amplifier.

LOUDNESS CONTROL: In-out,
conlinuously vorioble.

TONE CONTROLS: Bass 15 db droop,
15 db boost; Treble 14 db droop, 45" H
12 db boost.
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For complete details and specifications see
your dealer or write to us for literature.

*Qur deliberately conservative ratings will
exceed published specificalions, based on
ASRE-measurement procedures.

Find your dealer in. the Yellow Pages,
under '"High Fidelity''

EQUALIZATION: RIAA Mag. Phono,
NARTB Tape Head.

TUBES: 2-12AX7]7025, 2-6AVS,
2-6U8, 4-7027.

CHANNEL SELECTOR::Chonnel ‘A,
Channel "B, Stereo, Monaural,
Crossover [at 3000 cycles).
CHANNEL REVERSE

TWO AC CONVENJENCE OUTLETS
DIMENSIONS:13%,” W, 133" D,

FRICEr$‘169.95(Audiophile Net, Zone 1).
STROMBERG-CARLSON o

A DIVISION OF GENERAL DYNAMICS CORPORATION
1418C N. GOODMAN STREET ¢ ROCHESTER 3, N. Y.,

CARC

PR-498 “'Perfeclenpa’™
inanpal turntable

RA-ASA Tone fum

SR-430 AM-FM Tuner
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EAR® DEVELOPMENTS

ETEREO 20-20

TWIN CHASSIS
%@ KIT
26 WATTS -~ MONAURAL

18 WATTS PER CHANNEL *

Set New Standards of Performance

s of Unique Size,

STEREO 20-A
SATELLITE
=

ier

es 20 Amplif

ADD FOR STEREO USE
I

STEREO 20
SELF POWERED

18 WAYTS MONAURAL

Three Pay as you GROW Stereo-Ser

WRITE TO ACRO PRODUCTS CO., 369 SHURS LANE, PHILADELPHIA 28, PA. FOR INFORMATION ON LATEST ULTRA-LIN

Enjoy a DOUBLE Benefit-Genuine Patented Ultra-L

ACROSOUND UL, T1

HAROLD LAWRENCE*

Let’s Sing a Symphony

pearance of the season (I'ebruary 22)

was titled, “The Infinite Variety of
Music,” but it could have been called,
“Variations on How Dry I Am.” The New
York Philharmonic conductor took the first
four notes of the familiar drinking tune
and showed us how Handel, Beethoven,
Strauss, and Shostakoviteh used this par-
ticular sequence in their compositions.
“How Dry I Am" was heard in the major
and minor keys, as well as in a variety of
moods ranging from the festive, to the
Iyrie, playful, romantic and martial. Be-
fore the program was over, one found one-
self yearning for a good stiff drink.

To exclaim how wonderful it is that a
composer ecan express 30 many different
things by means of an alphabet of twelve
notes tells us very liftle about the art of
musie. After all, the composer performs no
less a miracle than the writer with his
twenty-six letters, the painter with his
three primary eolors, or the mathemati-
cian with his nine integers. Having once
emunciated hisx thought, Mr. DBernstein
would have done well to have gone on to
more substantial areas. Instead, he chose
to repeat his theme without alteration,
thereby turning his program into a rever-
berating platitude. He is too talented and
versatile to indulge in an approach that
smacks of the “music appreciation” class,
which many of us will remember from our
public school days.

The mugic appreciation period in the
wveek’s sehedule usually involved marching
into the assembly hall to the tune of
Sousa’s King Cotion, or Washington Post,
played vigorously on the piano by the
musie teacher. Most students regarded this
ag the easgiest c¢lass in their currienlum;
they rested comfortably in the auditorinm’s
less battered seats and listened to record-
ings of classical music played on a port-
able phonograph. Between recorded selec-
tions, the teacher picked out melodies from
the compositions on the program. The edu-
cational ohjeetive was simple: to learn
great music by remembering themes from
famous works. Teachers long ago discov-
cred the obvious faet that mere exposure
to classical music will put most of their
classes to sleep. (A glance at the audiences
at symphony econcerts demonstrates that
this holds trne even for ticket-paying
adults.) Therefore, they had to devise a
niethod for engaging the students’ full at-
tention.

The association of words and music
“seemed the answer to the problem. In
memorizing a sentence or a poem linked

lx—:oxmm BeERNSTEIN’s last television ap-

* 26 W, Ninth St.,, New York 11, N.Y.

with a melody from a popular symphonie
picee, it stands to reason that the student
will memorize the musie, too. This proved
a practical scheme. Too praectical, in faet.
I'or no matter how much we now try to
eradicate these words from our mind, they
cling to us with the tenacity that only cer-
tain youthful memories are wont to pos-
sess.

Before proceeding further, the reader
should be warned that this subject hag its
contagious aspects. How often have we
been pursued by a tune from which we
cannot eseape? This writer, like thousands
of music lovers who attended the same
kind of music appreciation classes, has had
certain words insecribed indelibly in his
memory alongside themes from great musi-
cal scores. Here are a few examples.

Schubert—Symphony No. &: first move-
ment.

This is the sym-phony

That Schu-bert wrote but never fin-ished.

Beethoven—Symphony No. 5:
This is the Fifth!
Beethoven's Fifth!

This is the fifth sym-phony
That Beeth-ov-en wrote.

opening

Haydn—Symphony No. 94: second move-
ment,

Papa Haydn made this tune

A surprise is coming soon.

Grieg—Pceer Gynt
Morning is breaking,
And Peer Gynt is waking.

In the hall of—the mountain king,
Mountain king, mountain king . . .

Some of the best specimens of musie-
appreciation poetry arz written in Eng-
land, where one musie edueator set to
words the themes of the entire Well-Tem-
pered Clavier. English school-children re-
member Mendelssohn’s Hebrides Overture
by meaus of the following lines:

Opening theme
How love-ly the sea is!

Second theme :
Oh! Listen to the leve-ly second subject!
On the ’cellos,
Lueky fellows!

In dawveing class, schoolgirls tripped to
Beethoven’s Minugl while singing these
speeial lyries:

Come and let us make a pretty bow.
Make a bow, make a bow.
Come-~and let us make a pretty bow,
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Make a pretty stylish, fancy turn.
Now we'll walk off so straight,
Make a bow, make a bo-ow.

Come and let us make a pretty bot.
Mzke a bow, vis-d-vis.

In his book, “Great Symphonies—haw to’

recognize and remember them” {Comet
Press), Sigmund Spaeth, the high priest
of music appreciation, sets to words the
principal and subsidiary themes of well
known symphonies. With impressive deter-
mination, Dr, Bpaeth performs verbal acro-
batics in order to make the words fit the
tune, Take, for example, his settinga of
Mozart’s Jupiter Symphony.

1. dllegro vivace
Jovel Great Jove! Mighty Jove!
We come to thee with trembling.
Jove! Great Jove! Mighty Jove!
Onr fears are past dissembling.

2. dndanie cantabile
Even Jove ma-ay faill Ha!
Even Jove tu-urns pale! Ha!

3. Menuetto
Mo-zart used this progression be-fore.
Look for it in his G Minor se-ore.

For Beethoven’s Funeral March from the
“Erojea” Symphony, Dr. Spaeth contrived
this stark verbal setting:

Muflled drums tell a hero's ending,
Slow steps, mourners wending.

Raige not the head.

The eyes are closed, the hero is dead—
Cold and dead.

In the above examples, Dr. Spaeth bujlt
his poems on a title or am implisd pro-
gram. He was greatly handicapped by such
a work as Mozart’s Symphony No. 89,
whieh bears no subtitle and has no extra-
musical allugions:

First movement
E Flat the key.
Great symphony.

Dr. Spasth’s comprehensivenecss, how-
ever, proves to be his undoing, for how 1s
one to recognize the themes of great sym-
phonies when the key words are too nu-
merous and diffieult to remember? The con-
eise phrase used in the public schools may
sorve to highlight enly one theme per work
—and ofton merely part of the theme—but
it is a simple phrase.

Which brings us back to “How Dry I
Am.” Mr. Bernstein’s purpose in uging this
drinking song differs from that of the
musjg appreciation teacher. Yet he has un-
wittingly injected an element of uncer-
tainty into the field, for “How Dry T Am,”
while a handy identity key, now stands for
several different pieces. In addition, the
words do not refer speeifieally to the nmusic
In question, with the possible exception of
Handel's Water Music.

In view of the eonfusion, perhaps this
would be a good time to end the practice
of writing lyries to great musical works
once and for all. Did Mendelssohn antici-
pate the era of music appreciation when
he composed hig “Songs Without Words”$

x
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CONCERTONE MARK VIl

PROFESSIONAL PERFECTION!

L

PROFESSIONAL STEREO RECORDER

A sterling new engineering masterpiece by American
Concertonel The Mark VII Professionsa!l Stereo Tape
Racorder is exclusively for the discriminating few who
seek perfection in sound reproduction, Compare its pro-
fesslonal features with any other recorder on the market,
then hear it at your Concertone dealer's. This is the
ultimate! Pricad from $795,

CUSTOM HEADS — precision designed and manufactured
by American Electronics, Inc. ¢« 3-MOTOR DIRECT DRIVE
s HYSTERESIS SYNCHRONOUS CAPSTAN DRIVE MOTOR
« 104 ¥ REELS—twice the recording tima. « PUSH-BUTTON
CONTROLS *» REMOTE CONTROL- avallable as a plug-in
accessory. » COMPACT, PORTABLE, easily installed in

consoja or on wall.

Monitoring switch for instant source-to-taps comparison
2t output or hesdphones. Aatomatic cut-off switch; self-
energizing brakes; dual inputs; salenold operation.
Calibrated VU-type meter for control of both channels on
record and playback; 2 record and 2 playback built-In pre-
amplifiers. Mark VII-F plays half-track monourat and
both 2-track and 4-track stereo tape.

FREQUENCY RESPONSE: 30 cycles to 17,000 cyclas at
7Y% ips. £ 2 db; 40 cycles to 12,000 cycles. 40 cycles to
10,000 cycles at 33 ips. 3= 2 db; 40 cycles to 7,500 cycles
(two track).

FLUTTER AND WOW: Less than 0.35% at 334 Ips. less
than 0.25% at 74 ips.

DIMENSIONS: Height 14V, 7, width 1634”, depth 6.
WEIGHT: 39 (bs. complete with carrying case.

For further details write—
AMERICAN CONCERTONE

AUDIO DIVISION;, AMERICAN ELECTRONICS, INC.
9449 WEST JEFFERSON BOULEVARD
DEPT. A4 CULVER CITY, CALIFORNIA

63



NEW PRODUCTS

& Ampex Tuner and Andio Coatrol Mark-
ing its entry into the high-fidelity com-
ponents field, Awmpex i8 introducing a
stereo AM-FM tuner aud a matehing
stereo audio-control-preammplifier, both of
which wera developed for incorporation
into Ampex console home music systems,
but which are being made available sep-
arately as individual components. The

Model 502 tuner incorporates on a single
chassis two completely independent but
matched tuning units, for cither or hoth
FM and AM reception, Offering excellent
selectivity and sensitivity, the tuner was
desigmed us i precision unit to provide
optimum balance between the two parallel
channels at all levels of operation, 2a
feature critically important for stereo
recording off the air. AM circuitry pro-
vides hrpad and sharp selectivity posi-
tions. Engineering features include accu-
rate visual tuning indicators and flywheel
tuning mechanisms. The unit also features
provision for adaptation to FM multiplex.
The Modcl 402 audio control center offers
instant selection of any desired source of

atereo or monophonic reproduction. Two
loudness controls, one for each channel,
are mounted on concentric shafts and
friction coupled to permit setting and
maintaining uniform calibration and bal-
ance of audio levels, with automatic trehle
and bags compensation at any desired
listening level. Individual bass and trable
controls permiit maximum boost and cut
of 16 db. Full tecknical information will
be mailed upov request to Ampex Audio,
Inc., 1020 Kifer Road, Sunnyvale, Calif.

D-1

& Shure Stereo Arm-Cartridge Combina-
tdon. Virtual elimination of record and
stylus wear has been accomplished with

the stereo version of the Shure Studio
Dymetic integrated tone arm and magnetic

64

.M.A\aﬁo multiplex adapter, which may be

cartridge. Intended Yor use in profes-
sional turntables, the unft will track at
less than two grams stylus force; at this
torce the cartridge can actually be swept
back and forth across a spinning record
without causing damage to either the
record or the diamond stylus. Channel
saparation of the Studio Dynetic is more
than 29 db at 1000 cps. Freguency range
Is 20 to 20,000 + 2.5 db. Output is 5 mv per
channel at 1000 ecps. Compliance, both
vertical and latera), is 8§ x 109 centimeters/
dyneé. Manufactured by Shure Brothzrs,
Ine, 222 Hartrey Ave., Fvanston, TIL :

D-

o Harmap-Kaxdon Stereo Tuner., The
“Madvigal,’ Model ST350, is a tuner which
sets a new high in simplicity of operation,
being operated entirely by push-buttons
with axception of the tuning funetion
itself. Also it is exceptional in its versa-
tllity. It contains separate AM and FM
sections for simulcast stereo reception,

and is equipped with signal and power
supply to drive the new Harman-Kardon

mounted within the tuner enclosure.
When acquipped with the ndapter the tuner
is fully capable of recetving Crosby com-
patible muitiplex broadeasts. M sensi-
tivity i below 1 microvolt for 20 db
quieting: 1.9 microvolts Tor 30 db quieting;
Tfrequency response is 20 ro 20,000 eps
within + 0.3 ab. AM sensilivity is 20
microvolts/meter: frequeney response i
20 1o 8000 cps + 3:0 db. The ST350 tuner is
fdeally suited for use with the Harman-
Kardon Epic, Model A250, 50-watt stareo
amplifier, Further Information will be
supplied nupon request. Write MHarman-
Kardon, Ine,, 520 Main St,, Westbury, N. Y.

D-3

#® Dual Turmtable/Changer. Embodying
many cxclusive features essential to
sterso reproduction, the mew Dual (pro-
nounecad du’-al) Model 1006 is a combina-
tion 4-speed turntable and deluxe record
changer. The unit will track and operate
the automatic cycling mechanism with

stylus force as ltow ag 2 grams. A bullt-in
insures

direct-reading pressure guage

optimum cartridga operation and long
record life. The turntable proper weighs
5% Ibs. and is laminated and concentric-
ally girded to retain dynamic balance and
a plare surface, The motor is of sufficient
power to drive the turmtable to full speed
within a half second from a dead start. A
ona-piecs tone arm employs a2 double set
of direct-acting bnll bearings for both
vertical and lateral axes. A Stereo-Maono
switch includes a phase-cancelling feed-
back circuit which removes vertical rolse
signals resulting when monophonic rec-
ords @re played with stereo eartridges.
The changer mechanism s unique in that
it will operate with any diameter record
from 5 to 12 ins, and will {ntermix ten

records in any sequénce. These nnd other
gpecinl features of the Dual 1006 are
described in greater detail in literature
available from United Audic Products,
Inc., Desk B, 202—4 E. 19th St., New York

3, N.Y D-4
e G-B SpeaXer ¥nolosure. Proportioned

for mintmum width, with its helght com-
patible wilth the G-E 1Q-1 series equip-
ment cabinet, the new “Sterea Classic”
¥N-50 series ig a 5-cu~-ft. “distributed-
port” speaker enclosure which is intro-
duced by G-E as the top guallty enclosure
in its hl-i components line. When used
with a high quality coaxial or biaxial

"

speaker system, iV Has more than double
the low-frequengy prowery output capabitity
of comparable cloged-type enclosures. The
seven 'distributed port” openings dre in
the rear panel, to eliminate grille cloth
Interference and Improve the enclosure’s
acoustic rvesistance function. Possible
spurious sound from alr turbulence
through the openings is eliminated by the
size and placentent nf the ports. The EN-50
is daesigned to accomnindate air prewsures
of speakers of up to 60 watts., Further
information is available from: General
Klecwrie Company, West Genesee Street,
Auburn, N, Y. D-5

o ¥isher Stereo Remote Control. The
Model RK-1 stereéo control unilt permits
adjustment of speaker level anywhere
within the listening area. Developed for
use with the Fisher 400-C master audioc
contro), this attachment makes it possibla
for the listener to set the volume and

balance of his speakers at the spot where
e hears the program instead of at the

control eenter. The RK-1 consists of a
control assemmbly, a 30-ft. connecting
cable, and an adapter plug for comnection
to the 400-C. In operating position, volume
of hoth left- and right-hand speakers may
be controlled independently. Fisher Radia
Corporation, 21-21 44th Drive, L.ong Island
City 1, N. Y. D-é

o Heathkit 12-Watt ‘‘Bookshell” Amplifier.
This compact little amplifier provides the
same high quality spound reproduction as
the Heathkit Williamson-type amplifiers
and is llmlted only in power output. The
EA-2 has more than enoungh power for the
average home and provides 20-t0-20,000-
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cps response within + 1.0 db, with less
than 1.0 per cent harmonic distortion at
full ountput. Miniature tubes are used
throughout the advanced circuitry, includ-
ing Type EL&4 output tubes in a push-pull
tapped-screen output circuit. Output trans-

former is tapped at 4, §, and 16 ohms.
Built-in preamp has provision for three
inputs, mmagnetic phono, crystal phono,
and tuner. Separate bass and treble con-
trols provide both boost and cut. Vinyl-
clad steel housing with brushed-gold trim
is exceptionally neat in appearance. For
further information on this excellent low-
priced amplifier kit, write Heath Company,
Benton Harbor, Mich. D-7

® Electrostatic Tweeter. Introduced as the
Model AH! Electrestatie Transducer, this
unit iz equipped with a self-contained r-c
crossover network, and may be connected
in parallel across any low- or full-range
gpealer without additional facilities. Fre-
quency range ig 500 eps to well beyond the
limit of audibility. Ruilt-in fused power

supply affords 1000 v.d.c. polarizing po-
tential. Two capacitor elements permit
120-deg. dispersion. Push-pull construec-
tion holds distortion to an absolute mini-
mum. The AH! is designed to match an
§- or 16-ohm output of a 13- to 5H0-watt
amplifier, Cabinet is finished in hand-
rubbed walnut. For further information
write Cosmos Industries, Ine, 31-28
Queens Blvd., Long 1sland City 1, N. Y.

D-8

o Minjature Transformers. A new series
of small transformers intended for use
with printed circuits has been added to
the line of audio components manufac-
tured by Audioc Development Company,
2833 13th Avenue, South, Minneapolis T,
Minn. Five standard case sizes range from

0.56” square by 0.30” in height up to 1.27"
square by 0.94” in height. Audio, power,
and ultrasonic transformers and inductors
in these sizes are available for either
transistor or vacuum-tube circuitry.
Terminals and inserts are on standard
0.1” grid multiples. D-9
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This Man is Using an
Electronic Crystal Ball

The H. H. Scolt advance development team must
foresee the future. They must design new producls
50 thal they stay current for many years. Hermon
Hosmer Scotl insists on this as a protection to
your inveslment.

The new 130 Stereo preamp is an example of the
way Scolf engineers work ahead. Engineering of
this brand new product was started when slerep
was nothing more than a hobbyist's delighl. This
allowed lime for thorough testing of its many
advanced fealures.

Every H. H. Scolt component is designed to defy
bsolescence. Careful pl 2
exceptional qualily mean yout investment in th
new H. H. Scolt sleres-preamp . . . or any H. H.
Scolt product . . . is an investment in a component
that will still be up-to-date many years from now.

g, fine engi £,

17 reasons why you should buy the

New H. H. Scott
Stereo-Preamp

3 13 11 12 16 4 8 5 1 8 7 15

| j LA Lok

1 Visual signal light display panel shows mode of opera-
lion at a glance. 2 Complelely separate bass and treble
zonlrols on each channel so that different speakers may be
maltched. 3 Play stereo (rom any source — Records, FM-
AM Tuner, Tape. 4 Reverse channels instantly, or play
monaural from any source through both ehannels doubling
your power. § Play Trereo — a cenler channel output
lets you use your present speaker as a middle channel,
§ Special cirevilry lets you balance channels quickly and
accurately. 7 Reverse the phase of one of your thannels
180 degrees instanlly. Lets you correct for improperly
recorded lapes. 8 Separate 12 db joctave rumble and
scratch fillers. 9 Complete retord equalizer facilities.

10 Use as an electroniz crossover at any time. 11 Two
stereo low-level inputs, You can connect both a stereo phono
pickup and slerec lape head. 12 Slereo lape recorder in-
puts and oulputs. 13 Provision for operating stereo tape
heads without external preamps. 14 Quick-sel dot con-
trols allow any member of your family lo use equipment.
15 Loudness-volume switch. 16 Stereo tape monitor
switch. 17 The exceptional quality "of all H. H. Scolt
components . . . PLUS all the fealures and specificalions
long associated with H. H. Scotl monaural preamplifiers,

Sensitivity 114 millivolts on tape head input, 3 milli-
volis on phono lor [ull output. Hum level 80 db below full
-— output on high level outpuls.
_M"‘” HI-ET Gl Size in accessory tase
S 155w x 5h x 1214d. Model
130, Price $169.95 (§172.93,
West of Rockies).

Write for complete technical
specifications and
new catalog A-4.

H. M. SCOTT, INC., 11 POWDERMILL RD., MAY!ARD, MASS,
EXPORY: TELESCO INTERMATIONAL COAR, 36 W. Z0TH ST, N.¥.C.
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| CONDENSER
MICROPHONE

| dependabilityand. ¢
 fidelify is essenti

*Actual ancchoid
response curve
and descriptive
brochure avail-
ahla on request.

. aracteristics:
o Directional Charé econtes

jgirections 5,000 CPS-
ional: 03““:’{2
imura (:g“:'ha'f

20-15,000

yency Respon
: ;ms.oqo-cps. -
» output |mpedance: 20? u‘1 ec“
t Level: D.mm“d‘\lro\!/

* Ou\p]u 7290 0 db-1

gl;“:/:cm‘-) db O
e \cectionat: —10
< dicectionals — .
gg-‘l volt/dyne/cm‘) -
olse: More .
. %lgndag 1‘31 ‘:‘\g\'\a\ of 1 micrd
par at 1,000 cps. e
Supply: A C.
o POMRe, 117 volts.
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JAIL AND ALL THAT

(from page 61)

teen tunes are You Were Meant For Me, Then
I'lt Be Happy, and Juat A Memory. The fm-
mense size of the house contributes io the
monophonic version, and the placement of the
plpes on elther side of the auditorium should
be dramatieilly realized on the forthepoming
stereo dise.

Eddie Dunstedter combines the effects of n
four-manual, twentyv-four rank Robert Morton
stodio crgan and o {hree-manuid Hammond,
equipped with vibraharp, celesta, and n Krue-
ger gtring bass attachment. Multiple revording
urns up almoest everywheve und it was nierely
a npiatier of tinte hefare an orgahnist tried it.
In thig case, the tapex are blended so wkill-
fully that the scoreboard must be followed to
tell what I3 roing on., Dunstedter sticks to
one iustrinenc on rBeveral tracks, switches
amlably from one to the other on =zome, and
Joins their effectz on others, evan dubbing in
piano embellishments In one instance. Ilfs
repertoire incliudes The Toy Priompet. Poinci-
ann, Brazil, and Serénade to u Wealthy
Widure.

Beauties of 1918 World Pacific WP1245

Described by hits employer of the past three
yenrs as “oue of the most underrated if not
the most underrated alto man in the country,”
in u liver quote, Charlie Mariano fx likely to
be remembered for hix unusunl ehoice of tunes
for tuis album, no matter how 1t affectr hls
rating. Quite n few lateners who would hesi-
fate to uame Shelly Manne's alto saxist wil
recall the man resourcefal enottgh to revive
Ilegllo, Central, Give Me¢ No Man’y Lund, nnd
other songy of World War [ vjutage. His part-
ner, ot alte and flute, s Jerry Dodglon of
Red Norvo's quintet, a fuent performer cap-
nble of meeting the yweds of Till We Meet
dgain, and ‘Til the Clonds Roll By. Vietor
Feldman, vibes, nnd pignist Jinmy Rowles
deal with the subletles of K-K-K-Katy, and
Monty Budwlg delivers a well timed bass line.

RBest of all, these modernists treat the old
tuneg with affection and seem to have a good
time dofng 1. The arrangements, eredited to
Murigno, are skilled and revenl hidden
benuties. On Deep River, lie plays recorder in
4 setting which will evoke wemories in some
of Willard Robigon, n modernist twonty-five
years aga hefore the tersn acquired its present
connotation. Bos# Shelly Manne is on hand to
zive direction and a martinl sound to Over
}‘{hm'e, and When Johnny Comes Marching
10NeE,

Pefe Rugolo: Percussion At Work
EmArcy MG36122
Drums On Fire! World Pacific WP1247

Freed from the conventionul role of the
Jazz drummer, the percusslonists at work on
these two albums combine varhal tonul guali-
ties in complex rbyihmie patterns. using them
to tell 4 story or simply as intereating sounds.
Tg onlarge upon fonr composifions he wrote
while chief arranger for Stan Kenton a dee-
ade ago, Pete Rugolo enlists sixteen men and
retiarns Juck Costanzo, on bougos, and Shelly
Manne, who alternates as tympanist with
vibist Larry Bunker, to their original powts.
Dongo Rifl, Fugue for Rhythm Section, and
Artintry on Pcerenaxion all shine under the
brilliance of improved reeording teclinigues.
Auy preponderante of brass and kettledroma
is IHfghicned by the use of rthythwm section
alono, with Mel Lewis ag an added driymmer
on several numbers. Andre Previn's inventive
pinno passages hreak up the guccesgion of
drimm solos wnd hix playing §s a feature of
Chorale far Broge, Pians and Bongo. A stereo
version is lsted on Merecury.

Chatnr FLal, one ¢f Indin‘'s leading Tabla
players, visited the United States as usccom-
penlst to the Sflar virtnoso Ravi Shankar
and was televised matching wits with Jo
Jones on a memorable “QOmaibus’ program.

His varintions in Tintal style provide a fasetl-
nating eleven-minute introduction to the sec-
ond collectlon. Gnder his agile fingers, an
astonishing array of tones flowx from his two
small droms and the recording conveys tbem
foalthfully., Beuny Barth, drummer of The
Masfersounds, tnkes Caragvan on an extended
Jeurney and his cohorts speed him along on
gourds, rattles, clnves, woodblocks, cowbellr,
and other gear. Extracted from previonsly re-
lensed LPs are Art Blakey's Ritual, & three-
part tribal suite degeriptive of his experieucer
on & visit to the tuterlar of Nigeria, nnd
GeFry  Mulllgin's  Bark oy Boayksidale. u
goindly humaerous vehicle for Wis guartet and
Chico Hnmlilton's parade beat.

Jim Copp Tales Playhouse 101
Gearmany’s Bislefelder Kinderchor
Capitol TI0149

Adults often find children an excuse to
antisfy their own fancies aud these two Itews
are reaxon for such indulgence. The audiofan
who could not justify the purchase of a sound
effects record before will find trains, enrs,
breaking glass, runuing water, hamnlering
and slhamming doors woven into the efgzht
ariginal fables produced by Jim Copp and Ed
Brown. Not always ns nuthentle as Mr. Nunp
or Mr. Cook, they taRke thelr thunderstorm
from g bathroom shower and do conslderable
multiple recording. Copp narrates, plays sev-
eral Ipsrruments, blows up balloonsg, and sings
all geventeen voices of n schoolroom chorus.
Youngaters will dbe enthralled by Mias Goyping
and the Qorllla, aml you will enjoy telling
them how it is done.

ITf the records or performanceg of the
Obernkirchen Chofr gave you pleasure, Ger-
many's other great clhilldren’s choir needs no
introduction. Founded more than twenty-five
years ago by Freldrich Oberschelp, still ez
dirvector, the Bielefelder Choir hng yet to
visit tbis couutry. But the proceeds of Fura-
pean tours enabled It to bulld a sclicol, In-
cluding modern sound studios, and this fine
recording o the first of its products to reach
these sbores. A dozen native folk songs are
sung ‘with nll the charm anad lilt of youthful
voices.

Bess Bonnier: Theme For The Toll One
Argo LP632
Vito Price: Swinging The Loop
Argo LP631

Due to the concentration of jJazz record
companles on either coast, the mapiring soung
mosjclan in the Chicngo area must often leave
home base to achieve recognidon. Aectivity in

~ the local studios is directed chiefly at the

name artist pagsing through tbe city. This
label has heen makiug some tentative ges-
tures at c¢hauging the situation and i8 here
rewarded by the discovery of Bess Bobnier,
a 2B-year-oldl Detrolf hodsewife and mother
of thiree children. Bllnd at birth, she atudied

‘musie in Braille classes and hag played jazz

pinno gionece her teens. Especially frultful is
har recent nassocintion  with  drummer Bill
Steen and basslst Nick Fiore, n tulented ar-
ranger and composer of a rompiukg blues and
the title plece, Durian is 4 refleetive melody,
dedicated by the pianist to her dnughter, nnd
it §s well worth becoming acquninted with
her and the trlo.

Vito Price is a2 native New Yorker, now
a staff muxician at Chicago's station YWGN,
who served a long apprenticeship on the rowl.
His compatriots from the stndlo orchestra
jolu kim on five swinging numbers, arranged
for big Dand by Bill McRee. On ilve othera
his warmly movingz tenor gax {2 supported by
an irinerant rhythm seetion of Lou Levy,
Max Bennett, Freddie Green and Gus John-
son. Price’s three orviginals are nneluttered
and hizs unassuming style shonld win him
friends.
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positions. Thus when the low-frequency
high-amplitude waveform swings the
plate euxrent of & tube up into the high
current region, its plate resistance is
much lower than when the plate enrrent
approaches cut-off. This means that,
correspondingly, the frequency response
contribufed by the interstage conpling
will be changed at different points on
the high amplifude wave form (Fig. 7).
This produeces a form of intermodulation
that has not received much consideration.

It is analogous to the Deppler effect
which has been much talked about. But
it includes possible amplitude fluctuation
as well as phase fluctuation, in the high-
frequency components of a signal pres-
ent along with a high-amplitude lower
frequency. And this form of intermodu-
lation, as well as being diffevent from
that determined by the standard IM
test, will be quite eritical of the fre-
gquency uged for the high-frequency
nieasurement, if such a measurement is
used to detect it. It will also be eritieal
of level in the sense that higher levels of
the low-frequency component are more
likely to produce it than lower levels.
But‘ it is not necessary to run into
maximum output conditions or even
dlose to them for such effects to become
noticeable,

The Villain in the Black Hat

So far we have tallced about a variety
of distortion forms that can oceur in
almost any amplifier, even without feed-
back. We have mot menfioned a com-
ponent that is often acensed of being
the prineipal distortion-contributing ele-
ment of an amplifier: the ounfput trans-
former.

An earlier article examined the ques-
tion of how au output transformer pro-
duces distortion in detail. Snffice it here
to summarize by saying that an output
transformer does not produce appraci-
able distortion over the mid-range fre-
quencies, Assume its non-lineay magnet-
izing curvent approaches 10 per cent
maximum level and the lowest audio fre-
quency, say 20 cps. Then this will only
be 0.2 per cent at 1000 eps and, if the
source resistance of the amplifier is
much lower than the load resistance, the
effective harmonic generation is corre-
spondingly smaller than this. There is
not a tube or transistor made that pro-
duces distortion as low as 0.2 per cent
operating at maximum output.

So unquestionably, over the majority
of the frequency range, the output trans-
former does not contribnte any material
distortion.

However, it can contribute by com-
binalion of other efiects, as we have just
suggested. The output transformer ecan
be one element responsible for changing
the high-frequenay response at different
points on the waveform becanse of the
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variation in plate resistance of the out-
put tnbes. In the more complex eireuits,
such as Ultra-Linear or unity coupled,
a poorly designed ontput transformer
cax he vesponsible for distortion due to
the voltages it presents to various tube
electrodes noft being in precisely the
correct phase relationship to achieve the
intended operational mode. But these
distortions arve actnally generated by the
tubes and their non-linearity rathev than
by the pure reactive effects introduced
hy the transformer.

But because civeuits eliminating trans-
formers would elinsinate these eftects, it
may be argued that the transformer is
responsible for the effect, However, we
have not yet seen an Ultra-Linear eir-
cuit for a dirveet-coupled ontput that does
not. use a transformer,

As the eavlier article on transformer
distortion showed, fhere are two con-
tribnting elements to the way a trans-
former can cause distortion: (a) due to
the non-lnecarity of its magnetizing
current directly; and (b) due to the
induetive loading of the wagnetizing
current in addition to the amplifier
normal output lond. This is illusfrated
in Fig. 8. Here it is assumed that the
source resistance presented hy the am-
plifier is relatively low, so that, provided
the amplhifier ean deliver the additional
current required for saturation magnet-
izing eurvent, no appreciable distortion
is produced.

When the transformer alone is con-

Voltage

Mognstizing
Magnelizing Current

Current

DYNAMIC IMPEDANCE

Loor
VOLTAGE AND Inductive Lood With
CURRENT WAYEFORMS Magnatizing

Current

Resistance Load!
With

Mognatizing S

Current

‘ Saturaling

MAG, CURRENT WITH
NOMINAL RESISTANCE

MAG, CURRENT WITH

INDUCTIVE LOAD IMP,

Fig. 8. Showing how the additional load
of the output transformer magnetizing
current, at saturation, combines with
normal loads to produce variable dis-
tortion or restriction of maximum output.
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nected to the output, the saturation cur-
rent is not in excess of that available
from the -amplifier’s cutput and con-
sequently the output voltage is relatively
undistorted at this point.

When the nominal resistavee load is
connected, the additional enrrent swing
reguired to produce the saturating mag-
netizing current is still not very much
greater.

But when the load applied to the am-
plifier beeomes inductive, as it usually is
when an amplifier is sopplying a dy-
namic loudspeaker at a frequeney below
its fundamental resonance, then the two
inductive effects add to produce an exces-
stve enrrent demand on the amplifier.
Then the undistorted output is severely
restricted due to the maguetizing cur-
rent demand of the output transformer,
and distortion sets in “early.”

Mr. Fixit

So. far we have discussed awmplifiers
withont the addition of feedhack, but
some of the work we have gone through
provides the basis for what happens
when feedback is added to the amplifier.

Taking the matters we have discussed
in sequence, the first thing we consider
is the effect of feedback on the over-all
transfer characteristic. Examining this
cxternally on the ’scope it is immediately
noticeable that feedback liuearizes the
curvature of the transfer characteristic
approximately in proportion to the
anount of feedback applied, which com-
plies well with theory. But when we take
a look inside the feedback loop, we find
that all may not be as well as the simple
transfer characteristic might lead us to
believe.

Feedback operates to utilize the trans-
fer characteristic aguinst itself, so to
speak, in the cancellation of distortion.
The owtput of the amplifier is applied
back to the input again to be reamplified
in opposite phase. This means that most
of the harmonies or other components
present will be nentralized, or consider-
ably reduced, due to the feedback action.
But the multiplication of harmonic prod-
uets that ocenrs in suceessive stages with
similar order distortion bnt in opposite
phase will also oeenr with feedback.

So, if a two-stage amplifier prodnces
harmonies up to the ninth and has feed-
back applied over-all fo reduce these
harmonies, this will extend the converg-
ing series on out to the 8lst harmonie.
True it will converge much more yapidly
because the feedback is present and con-
sequently the measurable distortion,
either by harmonie or IM test, will be
almost infinitesimally small.

Butf now we econie to some other fae-
tors that we may have overlooked so far.
These are the possible combinations on
program material. Iither of the test
signals utilized a shaple sine wave or
combination of sine waves which opex-
ates the amplifier in its phase-shift-less
region. The presence of phase shifis in
the fed back signal can result in failure
to cancel or even in additive produnetion
of spurious components. Continuning this
by using a complexity of andio fre-
quencies such as ocenrs in program Mma-
terial we may well end up with a wide
range of extremely low-level spurious
components, that gives the amplifier the
familiar rough sonnd often noticed in
feedback amplifiers.

The phase shift that may give rise to
this ean be due to the fact that the load
applied is not purely resistive. This is
especially likely to oceur in a pentode-
type amplifier because the plate resist-
ance is a much higher value than the
load resistance or Impedance. Conse-
quently, the phase of the fed bhack signal
will have the same phase as the imped-
ance of the load, being fed from a con-
stant-current source. True, the feedback
tends to make the whole thing look like
a constant voltage souree, but not before
the loop gaim phase has been shifted by
the impedance of the load.

This means that any of these spurious
components occwring will not be can-
celed to the same extent that is measur-
able with a pure resistance load.

Further than this, the amplifier may
have a variable degree of peaking in its
over-all or loop-gain response either at
the top end of the audible range or
beyond it. This will fluctuate with posi-
tion on the transfer characteristic in the
mid-band range dne to wide exeursion

= \

& Y I ourrur
RERE [S FLAT,
FREGUENCY
e, OUTRUT HERE
d MUST RISE.
FREQUENCY

Fig. 9. Why the use of a “phase compensating’’ capacitor across the feedback
resistor may be considered an inherently bad feature.
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signals, Consequently, these high-fre-
quency spurious components, even
though of low magnitude, will be ampli-
tude and phase modulated in the loop
gain of the amplifier and thus provide
further opportunity for making them-
selves aundible as spurious components
under program amplifying conditions.

This leads us into another trick often
used in feedback amplifiers, the use of
phase compensation in the feedback. It
is well known that an amplifier with a
peaked characteristic, or even too sharp
a rolloff, will produee high-frequency
transient distortion. I'requently, how-
ever, an amplifier is stabilized by apply-
ing a phase compensating capacitor
across the feedback resistance, or across
part of it. This levels off the frequency
response where otherwise it might show
a peak. Also it sometimes -effectively
eliminates square-wave distortion, as well
as allowing a quarter amount of feed-
back to be applied than would be possi-
ble without it. So why is this not a
legitimate method?

Assume that the use of the phase-
compensating capaecitor at the amount
of feedback nsed does achieve a flat re-
sponse running into an ultimate rolloff.
This means the fed hack signal must
have a rising response hecause of the
phase-compensating capacitor (Fig. 9).
So the loop gain characteristic of the
amplifier must have a rising character-
istic which, from the well established
principles, means the amplifier, regarded
from input hack through the feedback
network to the input again, suffers from
transient distortion and a square wave
traced through this path wonld also show
exeessive ringing.

The ringing is cnly apparently eradi-
cated because the feedback network is a
coniributing element to it.

If all the amplifier elements were
linear, that is, if the plate resistances
did not ¢hange with instantaneouns signal
value as we discussed earlier, it is possi-
ble that the over-all response to tran-
sients under this condition might be
acceptable. But a ecloser examination of
the sqnare-wave response of an amplifier
performing like this shows that the resid-
ual effect is not a pure ringing one.
Usually the amplifier has been skillfully
adjusted so that some of the overshoots
are canceled and then, as the top or
hottom of the wave settles down fo its
steady value, later excursions of the
“ring” show up a little more than the
earlier ones.

This is measured at the output. But if
you put the ’scope across the cathode

resistor to which the feedback is ap-:

plied it is quite a different story. Here
very eonsiderable ringing is evident, pos-
sibly with an amplitude even as great as
that of the square wave itself. This indi-
cates that the smoothing-ont effe_ct on the
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output square wave is due to skillfnl
balancing of time-constant effects due to
residua) capacitances around the ampli-
fier in conjunction with the phase-com-
pensating capacitor across the feedback
resistor.

This can happen where the wave is a
siinple repetitive one such as a square
wave, But when combined with the aetion
of more complicated transients present
in program material, sharp high-fre-
quency fransients can get quite brokeu
up by comparison with an amplifier that
has not been treated in this way in order
to get more feedback with stability.

(To Be Continued)

PUSH PULL

(from page 21)

80 ma. Assnming a cathode resistor of
100 ohmx (Ry), the voltage across thiz
resistor 1s iR, = (59 ma+ 30 ma) 100
ohins =8 volts. Under the conditions il-
lustrated in Fig. 1, the plate current
through tube I would be 20 ma less than
the plate current through tube I1.

T'ollowing the same line of reasoning,
consider the cirenit of Fig. 7. The plate
eurvent in fube I is 3D ma, through a
200-ohm resistor, vesulting in a bias
voltage of (30 ma) (200 ohms) =6 volts;
the plate current in tube II i3 50 ma,
through a 200-chm resistor, resulting in
a hias voltage of (30ma) (200 ohms) =
10 volts. If thig eondition ean exist, the
difference in quiescent plate curvent
would still he 20 ma, as in the case shown
in Fig. 1.

ITowever, the 6 volts bias at tube I
will permit morve than 30 ma to flow in
Fig. 7, since a bias as high as 8 volts in
Iig. 1 was necessary to limit the cur-
vent to 30 ma. The plate current will
increase, Increasing the bias which is
directly dependent on this plate current
(Ep=4R;) . It will increase until a point
of equilibrium is reached. Let us say this
equilibrium point is where the plate
current is 35 ma and the bias voltage is
E.= (35 ma) (200 ohims) =7 volts.

In the case of tube I, gnite the op-
posite effect is achieved. The 50-ma
plate enrrent is possible only with an
8-volt hias. When the bias is 10 volis, the
plate current must be less than 50 ma.
It will decrease until a point of equilib-
rium is reached. Let us assume this point
to be 45 ma—the cathode bias will then
be FEy= (45 ma) (200 ohms) = 9 volts.

It then beecomesz obvious that the dif-
ference of quiescent curvents due fo the
configuration in Fig. 7 is 45 ma for tube
IT minus 35 ma for tube I whieh is equal
te 10 ma, while the difference in the case
of Fig.1is 50 ma - 30 ma, which is equal
to 20 ma. It is obvious that the ease with
the two separvate bias resistors will tend
to make a hetter balanced output stage
than with the use of a single resistor.
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It should be noted that the figures
taken for the current in the second case
is purely theoretical. However, the ex-
ample goes to indicate that the tendency
is toward better balance with separate
cathode resistors than with a single re-
sistor. However, with a good pair of
balanced tubes this difference is negli-
gible,

D.C. Balance?

D.c. balance adjusts the bias on tubes
so that the guiescent, or d.c. plate cur-
rent of the two tubes are equal.

Sinee the d.e. balance is usually ad-
justed on both tubes to a portion of the
curve with equal nonlinearity, there is a
tendency toward lower distortion, This
13 not the main function of the d.c.
balance adjustnients.

The d.c. saturation eurvent in the out-
put transformer is a limiting factor on
the low-frequency response.

The d.c. enrrent flows from both tubes
in opposite directions through the trans-
former. When these two currents are
wade equal, the effect of each d.c. eur-
rent is cancelled by the d.e. current
passing through the transformer from
the opposite tube. With no d.c. mag-
netization of the transformer core (sat-
uration) the low-frequency response is
inereased.

This d.c. balanee will incidentally also
help balance out the humn. Since rela-
tively unfiltered voltages are applied to
the plates of the output tubes, there will
be a large hum ripple across the trans-
former due to plate current. When bal-
aneed, the hum ripple across one half of
the transformer cancels that appearing
aeross the other half—resulting in no
hum output. In fact—the condition for
minimum hum is an excellent point of
adjustment for the d.c. halance control.

Fixed Bias

Sehematies of two popular cirenits
used in fixed bias operation are shown
in Fig. 8.

All the d.c. current passing through a
tube—the sum of the plate and sercen
currents—must pass through the eathode
as well. To measure the total tube eur-
rent conveniently, a small resistor can
be placed in the cathode of each tube.
Due to the cathode eurrent being con-
ducted through the resistor, there will
be a voltage drop across this small
resistor. This voltage is proportional to
the total tube curvent [, = (i, + i) R;].
The wvoltage E,;, measured across this
small resistor with any type of volt-
meter, is actually a measurement of the
tu})e current.

In (B) of Fig. 8, a 10-ohm resistor is
included between cathode and ground in
each tube. A balanee control is provided
so that the d.e. curvents in both tubes
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can be adjusetd to be equal. This goal is
achieved when the measured voltages
across both resistors are equal.

The bias on a tube controls the current
through a tube. This eurrent is measured
as a voltage aeross either 10-ohm re-
sistor. The bias voltage is adjusted to
the point that the voltage across either
of the 10-ohm resistors will indicate the
optimum operating point for the tubes
used.

In Fig. 8, (A) shows the two cathodes
comnected together and provides a com-
mon 10-ohm resistor between the june-
tion of the two cathodes and ground.
The current through this resistor is the
sum of the plate and sereen currents
through both tubes. A bias adjusiment
is also provided here to adjust the total
currents to a predetermined value. No
balance control is provided and thus only
the snm of the currents throngh both
tubes is eontrolled. The individual cur-
rents through each of the tubes are as-
sumed equal. This may be the case if the
tubes arve identieal.

The advantage of the two-resistor
system over the single resistor is only
in the flexibility in permitting the indi-
vidual adjustment of the d.c. eurrents
through each tuhe.

A good case can be made for the two-
resistor system similar to the excellent
case made for using two individual bias
vesistors in Fig. 7. The voltage devel-
oped across the two small resistors or the
small single resistor of (A) in Fig. 8
are too small to have any real effect in
providivg balanee—signal or d.e. They
serve the sole purpose of convenience in
nieasurement.

The advantages of d.c. balance need
not be disenssed further. The facts out-
lined above for the self-hias conditions,
apply here as well.

A.C. Balance

The fact that the voltage inputs to
the grids and the ontputs to the trans-
former must be exaetly equal and out of
phase, is indisputable.

The inputs to both grids may be kept
identical without an a.e. balance contyol
when carefully selected load resistors are
used in the phase-splitter cireunits. The
excellent modern phase splitters! make
any further balance controls unneces-
sary.

The signals from both tubes to the
ontput transformer are kept equal only
when the tubes have equal gain and
fairly similar eurves. Providing any bal-
ance control or “gimmick” will be worth-
less if the tubes are not similar, How-
ever, dynamie¢ balanee ean  best be
achieved in similar tubes when they are
first statically balaneed with a d.c. bal-
ance control. p: ]

4 Mannie Horowitz, “Phase inverters for
hi-i amplifiers,” Zadio § TV News, May
1957, pp 92-97.
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dual triode . . .
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REPLACEMENT FOR THE 12AU7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at feast 100 mv for an
output of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 100 my
when the grid circuit impedance is no
greater than 0.3 megohms (at 60 ¢ps),
the center tap of the heater is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BQ5 9-pin power pentode; 17 W PP
6CA7/EL34 High-power pentode; 100 W PP
EF86/6267 Low-noise high-u pentode
ECCB1/12AT7 Low-noise medium-x dual tiade
ECC83/12AX7 Laow-noise high-x dual Iricde
G234 Cathode-type rectifier; 250 ma.
E£280/6V4 9-pin rectifier; cathode; 90 ma.
EZ81/6CA4 9-pin rectifier; cathode; 150 ma.

At All Leading Elecironic
@

Parts Distributors
LLIILIES

[~

Amperex

ELECTRONIC CORP.
230 Duky Ave., Hicksville, Long Island, N.Y.

73



... WHEN YOU BUY IT
+.+BUND IT...HEAR IT

STEREO
TODAY'S GREATEST VALUE IN
HI-FI KITS AND WIRED

Comparison proves Arkay is the best value on the
market today for advanced hi-fi engineering, styl
ing and performance. Arkay means STEREC at its
best, within your budget.

NEW! WUSIC MASTERPIECE!

ARKAY (5-28 STEREO AMPLIFIER
_STEREO PRE-AMPLIFIER
-COMPI.HE CONTROL CENTER :
Prasentin ~1he ultimate in lotal sterec! The |
versatife -28 Is a2 superb product of Arkay's 200
years of advapced ejectronic enginearing, with
beauty of design that won the fashion Founda-
tion's coveted Gold Medal. |
{dentical dual 14 watt amplifiers canvert to 28 |
. wafis for monaursl ogeratios. Full.28 walte, at
flick  of 2 switeh, may be' joined with an existing
- monaural amp for extended stereo, ope:a:ed with i
the doal pre-amp Ilﬁer. |
“Reyerse Steren’* switch lnten:hanges channels. |
Belance. Control compensates each ' channel for

speaker system, room acoustics, etc. Gain Contral |
‘operates both thannels slmnltaﬂeauser

Power Rating: 28 watts (twa 14 walt channels);
60 walts' paak. Frequency Responsar 20-20,000

L CPS. IM msmn‘.ion 4 1p:1.- Harmonic Distortion,
. less than 1%, 3(!-20 000 CPS. Pre-amp. Outputs =
L 2V, Tape Recorder Outputs 10V. Speaker Oulputs:

. B, 16 and 32 ohms.

L \rﬁ_;_e_g and tesled $99,95 Easy-to:bulld Kit 36495‘Y
PERFECT COMPANION FOR THE CS28

ARKAY §T-11
AM-FM
STEREO TUNER

Unmatcheo by units costing twice the price, the
Arkay ST-11 provides wide-range AM and FM turiing
af remarkamc clatity and ~drAft-free stebllity.
UMiracle Esr’’ sensitlyity in FM channel, 4 uV. (2
uv. in AM) for 20 db quieting. Two distinctive re-
cefvers In one, for use singly in monaural racep-
tion or simultaneously for sterea broadcasts.

£
Wired and tested $74.50 Easy-to-build Kit$499’

ARKAY €s-12
STEREQ PRE-AMP
AND AMP

12 watts of clean powar.
Dperates. from ceramlc
or crystal cartridge,

ARKAY SPA-55

STEREO AMP
Two 2734 watt dista
tion-tree hi-fi amplifiers.
Or use as 55 watl mon: .

tape; 1 3 it aural amplifier.
| squipment; :u 'a.;ys Fasy-tobull x.¢56495.
iawlnabnild Kit 35 Wired and tested $79. a&i
ARKAY §P-6
-STEREO

CONTROL CENTER -

tompletaly self-powered sensitive dual pré-am
with unparsliefed flexibility. Reversa position, h(
Io filters, etc. Prices fess ‘cover.

Wired and tested $62.95 Easy-to-buitd Kt S 3995
All prices 5% higher west of Mississippl

See and hear completely wired ARKAY Kits at your
ealer, Write for detallad specifications & catalog.
Dapt. As

(s % 444

Bi-06 Van Wyck Expersiway @ Richmond Hill 18, N.Y,
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RECORD REVUE

(from page 55)

title and the cover——but 1 found it
agreenbly plensant ju the listening.

Grailville iz evidently the scut of tle Grail
mevemant, or « seat; the interest is religlous,
but. its expresston in this case is in mnsieal
terms and therefore "universal”—or at least,
direcily appealing to a large number of us
who also enjoy and understand the language
of music. The girls who sing nre clearly dedi-
caled, singere bat, more Important, they are
very musical. The singing is exeellent, beanti-
fully in tune¢ and well balunceed, withont
show-off goln work (the solos sing modestly).
Music ranges from gome nheely done Grego-
rian ehant, sunz with req) understanding of
the style, through mugic by sixteenth-ceniury
men such as Palesirina, and on to Negro
spirituals, folk-style songs of various natlon-
allties. A nice record to have around ag 8
change.

most

Texas Folk Songs. Alan Lomax; with Guy
Carawon, John Cole. Tradition TLP 1029

Don't know whether you know the name
Lomax—you surely do il you huve ever bought
or heard folk musle, He hag dug wup, coi-
lected, organized, promuted. cadified, recorded
Yolk music wutll it rung out his ears; be
produced singlehandedly the hnge Columbla
collection of the folk music of wmnny coun-
trles, then lafer on the currently-appearing
Westmiaster collection of the folk musie and
dances of Spain (region by region) which
runs to eleven LI‘s. Rut never a note from
Lomax bluiself until now.

To be sure, he j2 no singer. Hls voice just
ajn’'t. (It wonld be better it the engineer
hadr't tried so hard to pmt him intg the
background.) e has never, If I'm riglt, made
any pretense of beiny n folk urtis( himself
nor a Inlk singer. But if yvou thousht Lomux
maybe doesn't know his stuf, this'tl disabuse
vou. After all, he aud i3 pn were rhe ones
who dug up Lend Belly, nnd ke has been IHs-
tening o every known folk xinger dny in
and day ont thexe twenly yenrs and more.

Thus, .the Lomax Texns tunes are of the
best and the singing style is obviously firat-
hand--by which I mepn Just thac: he gets
this st right from the gourve. In content
nnd in style, bBoth nre excellent. It's only
when you run onto a song that some real big
folk shiger bas sung for you (in persen or
on records), that yon realize what a good
imitator Lomax is. 1 wns thinking ju par
tienlar of “Black Betty (Lam-de-lam)’--— one
of the most potent of the songs Lead Relly
used to sing. Lomax does it in the Lead Belly
miuuner but the voltage is nbont one lialf.
IU yon hindn’t henrd old Hudie hlmgelf, you'd
think Lomnax was terrlfic. In this =ense, he is.
{The song wasn‘t actunlly Lead Belly's own,
put must have been one of thoge he polished
up for his own productions,)

The nitar and banjo necompasbuent to
Lomax hag a nlce, miuthen(le guality but
someliow s very pelite and, for wmy ear, toe
genteel, The renson is, 1 presnme, that the
toopernting artists are B play
Texus with a falnt British aeeent. The DPeter
Kennedy who mada the recordhig must be the
son of the long-lime and Adistinguished lepder
of the Enzlish Folk Dance nnd Song Soctety.
The Lumax operating base in recent yenrs
hzs, 1 garher, been Londoxn,

Offenbach: La Grande Duchesse de Gérol-
stein (complete opera). Eugenia Zareska,
André Dran, Gisele Prevet, ete., Paris
Lyric Chorus, Pasdeloup Orxch., Leibo-
witz. Urania USD 1015:2 (stereo)

The “Gilbert et Sulifvan' of France, dapper
M. Offenbach, turns out Niere gue of hiy very
numarous comic opsrectas thal are so largely
unknown for us—except in Buch frothy con-
cert wuites ns “Galté Parlslenne.” Thix one
is really a honey, and most amusingly sung
and ncted for the steres mikes. It's all about
a rakish Jady who (s absolute monarch of
a state wogpiciously like Monte Carlo—es-
peelally in the cover picfurs on this album,
which features a Grund Duchess who J5 the
spitting Image of Princess Grace herself. De-

liberate, I'll bet,
original Intent.

Anyhow, the spirited lady has been brought
up well protected fromt the facts of lfe by
n Baron Pack and z General Boum—until
she custs liere roving eye upon A raw recrail
in her army called PPritz. The fat is in the
fire at once and i no rime at nll FPritz is »
pawpered Geweral, rununing the show—hnt,
alng, he hus tils own gal triend nnd the doughly
Duchess gets unnoyed: when ‘Puck anad
Boum, and the rest ytart a plot to assasginate
Fritz, the Ducherks bursts in and offers to
Join them. Real, spirited gal.

This—and munch more. The whole thing
has the preposterousness of the best Gllbery
and Sullivan, bet Jastead of Vietorian pro-
priety It has Frenchh can-canunery, if you see
what I mean. Especially the slightly lusty
stene near the cnd where Fritz hag been
cooght with his pants——well, anyway, a jealous
husbnnd is after him aud has twlsted his
gabre into n corkscrew. Lovely, lovely—-and
Jukt as well 'y in French.

This high spirlted performuance makes «
fine contrast to the sad-sack ginging of Offen-
bach’s “La ¥érichole” (Im Euglish, tooed
down) lLeurd o a recent RCA Vletor album.

tliough not Offenhach’s

Denis Matthews Plays Beethoven Baga-
telles for Piano, Op. 33, 119, 126.
Vanguard. VRS 1033; VDS 2018 (stereo)

Vanguard s been  enterprisingly  ship-
Muyg hoth stereo nnd monoe review coples of
almost  everything it Las  released lately,
thereby fnviting a comparison that conld well
be disastrous If this company weren't prergy
darned carefnl to cut stereo that ean tuke the
comparigon witl §ts mono. I would not want
to state that the stereo i3 always exactly ns
clean, loud, sharp-ptzed and what-not as the
correalmndm" mono cut; but ginee the musie
is virtually ulways more satisfuctory in sound
in the stereo verslon,—even in solo plano.
such #s this dise---rhierve’s a bt of leeway
allowable.

1 guess the mono dise here 12 techoically a
shade better in the eutiing, though it eould
easily e 5 mntter of my pickup performance.
But the stereo pinuno I8 ¢learly n better pinno
sound, more mellow, larzer, more alive, tuore
nitural ; and for this reason 1 am decldely
prepared to take m bit of nalsiness in my
pickup now and then for the extra value
of the sicreo dise.

Yes—Vunguard adds proof to London's and
Devea's stereo pinne thet a solo instrament
in steren Js an excellent iden. No trouble
whatioever with apy sort of double Image, if
rour speakerg are get properly and phased
right. The piano i3 between and behlnd the
spenkers, In a flne, My spmce.

U don't mean to neglect the musie. The
Bagatelles are very dear to my musical heart.
I've Jong thought them to be minlature ex-
ampley of the very essente of Beethoven,
notably the superb Inte oner in Opus 119 nnd
126. Right nfter the Toldes recording and
that by Artur Bnlsam comesz this—three in
a row, Matthews, British by birth and train-
Ing, plays gently and poetieally, ie mueh at
hiy best fn the earlier pieces, as also is Ariur
Balgam. But the concentrated intensity of the
Inter Brgetelles seems to me {o be lurgely
lopt on him ; be treats them lke poetle little
things—whicii they are not. Try Andor IFoldes
on thewe, for a thrill. He's on Decea.

Beethoven: Thiny Two Variations in €
Minor; Variations in F Op. 34; Varlations
In E Flat Op. 35 (“Eroica’). Denis Mat-
thews, piano.

Vanguard VSD 2017 (stereo)

No doubt abont it. Denis Mntthaws i8 good
rL the more lyric sorts of Beethoven, among
which two.out of the three pets of plano varl-
ntions on this record belong. He itoes n fine job
with the somewhat frilly and relaxed ¥aria-
atjong in I' and a {ine one, too, wlth the
much more hnpressive and Iarge-senle Varl-
ations called “Brofea*—the work ypon which
the last movement of the “Eroica” Symphony
was later bdilt. But the short, flery. iutense
Verintions in C Minor, not unlike the first
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movement of the IMifth Symphony (same key)
in spirit. are not so happily treated. Yor
them, nagaln, I recommend among recent
Tecordings the LP by Andor Xoldes mentjoned
above (Decca DL 9964), Where Matthewy ¢x-
cells in the lyric, Foldes trjumphs in the
steely, intense Beéthoven.

Jt seems to me to have been a wmistike,
though perhaps unaveidable, to put the ¢
Minor Variationg fn ull thelr tnpetuosity right
before the gentle I® Major set on one wide of
this disc. The effect I8 to downgrade the I
mnjor musle, which is much too relaxed to
fellow so suddenly after the violent ¢ Minor.
They fust don't muatech, thiz way. Better to
have put them the other way around, I'd
gsay, eveén At the rigk of immer-groove trouble
with the lond ending of the C Minor set,
(’Chat’s undoubtedly why Vanguard chose this
arrangement—but it doesn’t help in the lUs-
tening.)

If you know the “Eroica™ Symphony and
have never heard the Varlations of the same
name, you're in for 4 revelntfon. These piano
Variations were the mould for the last move-
ment of the Bymphony, which came later and
was bullt directly upon them. The Symphony
Is bigger and better, bat the plano Variations
are not far behind and the comparison be-
tween the two, with the sarne theme and a
very simllar sequence of musical ideas, is a
tascinating ligtening experience.

The Variations in turn were based on the
famous tune that hud appeared =till enrlfer in
Beethoven's “Pronmiethens™ ballet musie. The
proper téerm shoitld be the “Prometheus’” Varl-
ationz—the¢ Symphony hudn’t yet been werif-
ten. The tune also appenrs as a Beethoven
contradance, one of n series of lttle conntry
dances, Viennese gtyle. =

MIXER

(from page 32)

be made by the experimenter, especially
if attempting to economize by raiding the
Juuk box collection of parts and tnbes.
A little study of the tube manuals will
indicate similar types although a few
suggestions follow—not salways best
choicees, but eapable of giving sati¢fac-
tory sexvices. For the mike preamp tubes,
12AT7's, 12AUT’s, 12AX7's instead of
the quieter and costlier 12AY7’s may be
used with varying gains. The same type
tubes may be used in the mixer stages,
and here the effective gain is far below
the rated maximum, but this stage is
mainly used for mixing, not amplifica-
tion. A less microphonic 1612 may be
used iustead of the 6L7, although at the
high signal level here, no trouble was
encountered. A pentode such as a 6SJ7
may replace the 655, with a gain-re-
ducing network of resistors at its input.
A BAL7 or orystal diedes should work
well instead of the 6H6. The 6SN7 and
6C4 could be replaced by nmmerous
double and single triodes such as 6J6,
6C3, 6J5; or where more gain is needed,
6SC7, 6SL7, or 6SF5. Power rectifier
substitutes are too numerous to mention
—check with the tube manuals. The
mixer shown draws around 30 milli-
amperes, at the plate supply voltages
shown, but would draw somewhat more
higher plate supply. Cathode and plate
resistors will differ from ones used in our
mixer, with these different tubes. Figure
11 shows the schematic of the power
supply, and Fig. 12 shows its physienl
layout.
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STEREO DEMANDED IT!
\TANNOY/7 ENGINEERED IT!

THE NEW “MONITOR” DUAL CONCENTRIC

(the most advanced co-axial to date)

INCORPORATING % Now revolutionary magnetic shunt cir-
e cnit increnging useful low frequency flux
by more than 20%.

* Unique treatment of low frequency dia-
phragm surround providing improved re-
sponse and stability.

% New acoustic balance cavity improving
high frequency response, redncing dis-
tortion.

Tannoy enginecrs have produced a speaker of unsur-
passed quality, already being used as a ‘Monitor’ by world
wide recording, radio, apd tclevision companies. The ex-
tended range and increased efficiency of the low frequency
unit make it ideal for use in relatively small enclosures,
whilst sti)l maintaining the ‘“presence” of unrestricted
sound. This, combined with the fully integrated sound
source of the ‘Monitor’ Dual Concentric makes it especially
suitable {or stereophonic reproduction.

“MONITOR”
12”7 AND 15*

WRITE FOR DETAILS

TANNOY (CANADA) LYD., TANNOY (AMERICA) LTD,,

35 WELLINGTON ST. EAST, TORONTO, ONT. BOX 177, EAST NORWICH, 1. 1, N. Y.
CIRCLE 75A

~
/

professionals ,rs,
choose 0’6 i'ﬂ
the STEREO RECORDER
Sound engineers select the Roberls because its $34950
recording and playback features fulfill the highest

standards of professional performance. Precision
elements that make for smaoth, controlled operation

Now! RECORD IN STEREQ

are Roberts calibra(tfed \‘I%I met;r, exclusive,l-new ROBERTS MATCHING
MULTI:RASE HEAD (for full track erase in stereo
recording) and hysteresis synchronous motor. RECORDING AMPLIFIER
Responding faithfully from 40 to 15,000 CPS, the PROVIDES IDEAL SECOND CHAN-
Roberts satisties discriminating audiophiles in NEL PLAYBACK AND RECORD.
their most exacting listening and recording needs. COMPLETE WITH ROBERTS

RECORDER. ..u.vue
ROBERTS ELECTRONICS Inc. $ 00
1028 N. La Brea Avenue, Hollywood 38, California 499

CIRCLE 758
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SAVE
25%

This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. |f you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, V4 less than the regufar
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues

(Please print}

Namva =000

NEme: .. oo . oo e

Namp o e e e

Name s s e e

Name .. ... . o e

U. S., Possessions, and Canada only

RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y.
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A3, C43, Che

savce.
Fig. 12. Heafer
and plate supplies
agre built on a

long chassis to fit

vnder the top

panel, as shown
in Fig. 8.

Tor six channels instead of eight,
change the mixer cathode bias resistor,
R,,, to 1500 ohms, and the plate re-
sistor, R,,, to about 33,000 ohms. For
fowr channels, these should be about 1800
and 47,000 ohws respeetively, Additional
series resistance should be inserted in
the d.c. heater supply—approximately 85
ohms for each 12-volt tube left out. Cal-
culate the voltage drop aeross the series
resistor and mnluiply by 015 to find the
wattage dissipated. The heater supply
choke could he replaced with the drop-
ping resistor. The ripple in 96 volts of
supply used heve is only 0.25 volt. Slight
lowering of hum is sometimes obtained
by adding a 20 nf. 150-volt capacitor
from each heater to ground, but we left
these out, as the preamp stages weve
sufficiently hum-free,

Many of the filter capacitors in the
plate power supply and decoupling fil-
ters conld be yeduced in capacitance if
desired, although it is best to use the
largest practical ag they sometimes lose
some capucifance 1n aging.

With care in construction, especially
in modifying for individual applications,
this mixer can be a worthwhile and often
indispensable addition to the recording
enthusiast’s equipment or to round out
the facilities of a small studio. Since
few tape recordars have controls for
elaborate mixing, a mixer like this wonld
be nvaluable to high school and college
dramatic groups, advanced home movie
malkers, aud others engaged in serious
andio work. Conneeted to a good power
anmplifier, it would give the public ad-
dress operator unusual econtrol of many
inputs for quality sound eoverage and
versatile musieal entertaimuent.

Fligures 13 to 15 show parts placement
to aid anyone who wishes fo duplicate
this unit. While parts placement is nof
extremely critieal, some eare should be
exercised to keep leads short and to avoid
capacitive coupling between stages.

Although it cowdd be pernianently built
into a control desk, in its present form
it is small enough to he poriable, yet no
apologies need be made for its appear-
ance.

POWER T
TO MINER

ParTs LIST
Mixer Amplifier

ks 6.8 ohms, Y%A watt
B, R, Ry Ry, ]‘,m

I')X'.l! R]Jy R”, . .
R, R, ?’“’}-;“ 470k ohms, ¥ watt
Roy Ras Hyy Rysy By
: ¢ -,,,,‘B.-ts,’ ”,’.R,‘_' 3300 ohms, %5 watt
Ry, R, Ry, R’&.-Rrg;

R::, H:i, Casy 100k ohms, ¥ watt
k\‘.‘ Rr.'._- 1{‘_.:, ],‘.n’

Ry, Ry, By,

300k ohms, andio faper
potentiometer

1000 ohms, 3% watt

1 megohny, % watt

33,000 ohms, ¥ watt

Ry, By, By
-R_ur R“,

37
‘_H.!':! Rlll E:u

R, 150k ohms, 15 watt

R, 270k ohwis, Y4 watt

B, 2200 ohms, Y& watt

R, 1 megohm, audio taper
potentiometer

R By 5600 ohms, 34 watt

1 47,000 ohms, % waft

Tl 1000 ohms, 1 watt

Ry Ry B, 10,000 obms. 1 watt

R, 200 ohms, wirawounid
potentiometer  (hum
halance)

B, 250k ohms, linear po-
tentiometer (817 bias)

By 15,000 olimsg, 2 watts

Cl: Cu a:‘ Cﬁr G.‘J}

Gy €15, G .01 uf, 400 volts, paper
(if power transtomer
supplies higher volt-
age than specified,
use 600-volt eapaci-
tors thranghont}

C..-e Cap C:.- (-/'.n Gm
Gl." Cls.' Gu} Cl;‘)
02y Ciry Ciyy oy 10 pf (or more), 25
volts, electrolytic

Cb«,- GI!U Cxw C?H:

C.iy Gy, Cie .08 nt, 400 volts, paper

Gy Cy: 0.1 uf, 400 volts, paper

Fig. 13. Rear view of chassis showing

audio chassis connectors, with output at

left. Switches over four mike inpuls at

right are intended for input level match-
ing.
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Fig. 14. Closeup of sponge-rubber shock
mounts for preamp and mixer tube sock-

ets,

C.s Cuyy Csy 0324 pf, 400 volts, paper

Cy 0.5 uf, 200 volts, paper

G Cary Cusy Cs 2¢ nf, 450 volts, elec-
trolytic

T, Midget output trans-
former, universal
type

Rect, Conant Ingtrument rece-
tifier, HS type

M 0-1 millinmmeter

g, Phone jack

S, Mike-film slide switeh,
spdt

S, Expand-compress
switeh, toggle, dpdt

Power Supply

T Power transformer:

115-v. primary; sec-
ondary—470 v. c.t.,
40 ma; 5 v. 2 a.; 6.3

v. 2 a. (Stancor
PM8401 or equiva-
lent)

T Isolation transforner,

115/115 v, 35 volt-
ampere (Triad N51-X
ov equivalent)

Ss Slide switch, spst, ou
top panel

cH,

CH,

0)0! Cll
Cl'tl Ci-‘} G“

Rect,
Power plng

Power socket

23 H, 150 ma (mni-
mum), 60 ohmg or
less (Stancor C2304
or equivalent)

85 H, 50 ma (mini-

mum), 400 ohms.
(Stancor C1278 or
equivalent)

.01 pf, 600 volts, paper

40 pf, 450 volts, elee-
trolytic

40 wf (minimam), 150
volts, electrolytic

1000 ohms, 2 watts

5 ohwg, 2 watts

200 ohms, 25
wirewound,
ble

Selenium  rectifier, 150
ma, 150 volts,

Cinch - Jones  P306AD
male, ¢hassis mount
Cineh - Jones S306CCT
female, cable type

watts,
adjusta-

Tone Cornirol Circuit

R:ﬁi

R

Fﬂ'n

R, B

Ris

i

(B 1;.,),
(R Bo)

cH,
¢,

C:sy Caz
C{'\
Cu
C..
Cyy

500k ohms, audio taper
potentiometer

5600 ohms, 14 watt.

47,600 ohms, 34 watt

22,000 ohms, 14 watt

220k ohms, 14 watt

1000 ohms, %4 watt

470k ohms, Y4 watt

Thordarson dual tone

. control, RIOGBX, (2
required)

e}

Thordavyson tone control
choke, 20C74

10 uf, 25 volts, electro-
lytic

.05 uf, 400 volts, paper

1 uf, 200 volts, paper

.04 uf, 400 volts, paper

.01 uf, 400 volts, paper

20 pf, 450 volts electro-
Iytic

£

Fig. 15. Under side cf chassis showing arrangemeni of components made to facilitate
servicing. Terminal strips hold components in place.
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MONARCH

of stereo cartridges:
ESL Gyro/jewel

Thie only stereo cartridge approved by
the High Fidelity Consumer’s Burcau
of Standards, This true electrodynanmic
pickup is years ahead in performance.
Dusist o the ESL C-1o00 Series ar only
$69.95.

FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inc.
Dept Ar35-54 36thSt: Longlsland Citv s, NY
PS: You'll want the wew ESL Gyro/balasce stereo anst

that wakes all cartridges sound better! Only § 3 4.05.
CIRCLE 77A

THE
CASE
FOR
B ETTE R sensitive labels
SOUND threaﬁ?:gvéiigiﬁgg

Finder reel

Why settle for ordinary
tape when Sonoramic
gives you so many
exclusive extras—
brilliant reproduction,
permanent plastic
container, 3-way
indexing system
with pressure

FREE Tape-time ruler. Gives you.:

ge and recording time on reel. Write Dept. @

FUITUCS CORPORATION,
LODI, NEW JERSEY

CIRCLE 778



IMPORTANT Bound Volume of AUDIO Magazine
ANNOUNCEMENT Jan.-Dec. 1958 is ready for delivery.

A full year of AUDIO durably preserved in a handsome binding for quick,
easy reference at all times. Only a limited number will: be made available—
s0, be sure to order your copy now!

No. 121 1958.Bound Volume of AUDIO 810 Postpaid.
SHIPPED SAME DAY WE RECEIVE ORDER!

Neo. 110
HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

Right up to date, a complete course on sound reproduction.
Covers everything from the basic elements to individual
chapters of each of the important components of a high fidelity
system. $6.50 Postpaid.

NEW !
No. 120
THE 4th AUDIO ANTHOLOGY

$2.95 Postpaid
This is the biggese Audio Anthology cver!
Contains 2 wealth of essenxial high fidelity

know-how in 144 pages of complete arti-
cles by world-famouns authors.

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidellty Simplified. Easy to read and learn the
(ecin.iques required for professional results with home
recorders. Covers room_acoustics, microphone tech-
niqlues, sound effects, edjting and splicing, etc. Invalu-
able to recording enthusiasts..

Paper Cover $2.95 Postpaid.

No, 115

McPROUD HIGH FIDELITY OMNIBOOK
Pm%sred and edited by C. G. McProud,
publisher of Audio and noted authority
and ploneer in the field of high ﬁdellgy.
Contalns a wealth of jdeas, how 10’s,
what to’s and when Lo’s, written so

plainly that both englueer and jayman NEW !
can appreclate its valvable context,
Covers planning, problems with decora~ No. 119

thom, | caomen taggdgﬂggg gjpjfﬂ HIGH FIDELITY AND THE MUSIC LOVER
by Edward Tacnall Canby

An up-to-the-minuce guide thac shows yon how ta ger the
best out of your hi-fi records and rape recorder. Mr, Canby
discusses in detail the speaker, the amplifier, the radio tuner,
the record player and the tape recorder. He shows you how
to save time and money, and ger the hi-fi equipment that suits
your parricular needs. Iustrated with line drawings. $4.95

No. 118
NEW! How-fo Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume |
by Leonard Feldman

Latest information on hi-fi components for efficient repair and main-
tenance. Complete, down-to-earth information that is not punc-
tuated with complicated mathematies. Helpful to the hi-fi enrhusiast,
technician or engineer, this first volume includes many important
features: Example schematics with tube layouts, descriptive illustra-
tions and hook up diagrams, buyers’ guide. 156 pages profusely
illustraled. $2.50 Postpaid.

AUDIO Bookshelf

RADIO MAGAZINES, INC,, Dept. A
P.O.Box 629, Mineola, New York
Please send me the books I have circled below. I am enclosing the
full remittance of $.........c.coes e v {No. C.O.D.)

All US.A. and CANADJAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110, 112, 115, 118, 119, 120, 12}
NAME
ADDRESS

CITY. ___ZONE STATE




Sparkling champagne music, uncorked by Lloyd
Mumm and His Stariight Roof Orchestra on
Omega disk! Three new stereo albums each a
varied dance program of bubbling waltxzes,
polkas, fox trots and novelties.

CHAMPAGNE MUSIC 0SL-1
-Lloyd Mumm pours as you sip BUBBLES IN THE
WINE, IN A LITTLE SPANISH TOWN, POOR PEOPLE
OF PARIS, LA RONDE. Intoxicating!

PINK CHAMPAGNE 0SL-37
—PINK COCKTAILS FOR A BLUE LADY, CHAM-
PAGNE WALTZ, BEER BARREL POLKA, THE HAPPY
WHISTLER, MISSOUR! WALTZ and others. For the
connoisseur!

BLUE CHAMPAGNE 0SL-46
~—Lloyd unbotties the SHADOW WALTZ, PUT YOUR
LITTLE FOOT, HOT LIPS, BLUE CHAMPAGNE,
LITTLE SIR ECRO. Limit: one per customer!

S TEREGPHONIC

PRODUCED BY OMEGATAPE * INYERNATIONAL PACIFIC
RECORDING CORP. » 6906 SANTA MONICA BOULEYARD
HOLLYWOOD, CALIFORNIA

CikCLE 75A

ORGAN
for your

HOME!

{ YOURSELF
SAVE!

Now you can own a professional electronic
organ and save up to 50% on an easy
pay-as-you-build plan . . . The world famous
ARTISAN ORGAN—in 14 models from the
popular 2-manual Home entertainment style
1o the majestic 4-manual Theatre and Church
style is now available in kit form. Simple step-
by-step instructions, pictorial diagrams and
schematics make this an ideal spare-time
project for anyone.

ELECTRONIC
ORGAN ARTS, INC.

4949 York Bivd., Dept. A-4
Los Angeles 42, California

CIRCLE 79B
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CROSSOVER

(from page 24)
¢ps to avoid splitting the all important
formant band betwcen two speakers.

An open-cone-type H.F, unit placed
in the center of the L.F. cone, a cheap
and popular solution of the problem,
must be of limited size if it is not to
mask off too great a fraction of the L.F.
cone. With a erossover frequency ir the
vicinity of 2000 eps or higher, only the
center seetion of the L.I. cone is
effective as a radiator near the erossover.
a poimnt that can easily be lost sight of
when choosing a unit to mount in the
center of the L.F. cone.

Crossover frequencies above 1500-
2000 e¢ps make it necessary to look more
carefully at the high-frequeney per-
formence of the L.F. cone. A good low-
frequency performanee with adequate
power handling capacity and low values
of distortion requires a heavy and rather
soft eone but cones that give a satis-
factory performance in these respects
generally exhibit a rather marked rise
in response and distortion in the 1500-
2000 eps region. This often results in a
Larsh tonal characteristic and lack of
middle range definition, defects that
require great eare in selecting the eone
material and cone eurvature if accept-
able performance is to he obtained.

Frequencies appreciably higher than
2000 ¢ps have to be avoided with a
coaxial speaker system for the ILT.
unit diaphragm is inevitably several
inches behind the I.F. cone and thus
some interference due to the relative
displacement of the two speakers cannot
be avoided.

It is diffienlt to attach relative weights
to eaeh of these factors but in general a
crossover frequency in the region of
1700-2000 eps is about the optimum.
Crossover frequencies ahove this figure
generally result in trouble due to inade-
quate performance of the L.F, ¢one and
to interference troubles due fto the
spatial displacement of the H.F. and
L.F. cones. Crossovers below about 1500
eps result in inadequate control of the
polar diagram because of the limitation
on _the size of the H.F. horn and to
trouble due to division of the formant
hands between two speakers.

Speaker systems with crossover fre-
quencies in the region of 5000 cps are
often used bhut almost always with
separate H.F. units. Some interference
due to displacement of the two speaker
diapkragms may then be avoided by
caveful positioning of the HL.F. speaker
but if great care is not taken it is
perilously casy to recognize the H.F.
unit as a source of “ILT. twitterings”
when listening within ten feet of the
speaker,

With both domestic and professional
speaker systems a choice of a high cross-

How can two
stereo speakers
cost so little?

=

700 Series Mark Il
Made in England

No mistake...you heard the price correctly!
It’s unbelievable because you'd expect to
pay $o much more for just one superb high
fidelity speaker. How much does R&A cost ?
Let your dealer tell you the price twice
(you'll raise your eyebrows the first time).

But it's trme! Compare R&A's ““full-spec-
trunm-of-sound” performance with higher-
priced speakers. Convince yourself that your
stereo speaker investment can be minimized
without saerificing guality. If stereo is in
your f(uture plans, single R&A speakers
offer superb Hi-Fi enjorment at a most
sensible price. Conxial construction!

87, 10” and 12” models . . , Alcomax

111 Aniso-tropic Magnet szystem of

12,000 Gauss Flux Densities.

At better Hi-Fi dealers.

Buy it ... tryit. .. money back guarantee,

ERCONA CORPORATION
{ Electronic Division)
16 W. 46 Street, Dept. 29. N.Y. 36,N.Y.
In Canada: Astral Electric Co. Ltd.
44 Danforth Road, Toronto 13
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| Stereo ‘l’:.fj

see the best valves in the 1959 |
. ALLIED CATALOG

-1

i& Send for it!
world's
largest choice
of systems and
components... I
everything in i
STEREO! |

k1 Here's your complete, money-saving |
1;1 guide to Hi-Fil See h ou save on ’

ow

ALLIED-recommended complele systems,

i | including the latest in thrilling Stereo.

| Choose from the world’s largest stocks

of components (amplifiers, tuners,

| | changers, speakers, enclogures, record- |
. | ers, nccessories). Want to build-your-

} own?—save up to 50% with our exclu- |

sive Hi-Fi RNIGHT-KITS! Easy terms ]

available. For everything in Hi-Fi, for |
everything in Electronics, get the 452-

page 1959 aLLigp Catalog! |

|
)

| ALLIED RADIO |
(o GsieatiR e (oL

ALUED RADIO, Dept, |
100 N. Western Ava., Chicago 80, Il |
0] Send FREE 1959 ALLIED Catalog |
Name I
Addresa |
City. Zone State |

o s s i S S S ——— ———— — —— —
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Symphony

Fine sound reproduction begins with
a good microphone, Reslo micro-
phones bring out the best in your
recorder with unsurpassed quality
tor clean, sifky, uncolored, flat re-
sponse to 20,000 ¢/s.

Quality recording, broadcast or P.A,
uses require a Resla Mark (11, Blast-
proef, fully shock mounted, iriple
shielded for outdoor use, they can
be boom mounted without adaptars.
Exclusive ribbon permits near auto-
matlc self-service replacement.
Resto microphones are used by lead-
ing broadcast and recording firms.
Try one at our expense...See your
dealer.

for qualified respondents.

ERCONA

(electronics div.) dept. A-4.

World's

Complete dala and price lists |

16.West 46th St., New York 36 Finest

I'm walking
on
air...

Just had my annual medical check-
up. (Smart move.) I'm making out
a check to the American Cancer
Society, right now—that’s a smart
move, too.

-

Guard your family!
Fight cancer with
a checkup and a check!

L4 AMERICAN CANCER SOCIETY
80

over frequency reduces the size and
therefore the cost of the components in
the actual dividing network. Typieal
values for a simple series dividing net-
work operating at 500 and 5000 cps are
shown in Table I from which it will be
seen that the adopfion of the higher
crossover frequeney allows the size of
the cliokes and eapacitors to e reduced
by a factor of ten times, a substantial
siving in cost in 2 competitive market,
My thanks ave due to The Macmillan
Company for their permission to use
diagrams and material from my book
High Quality Sound Reproduction.
K

AUDIO ETC

(from page 1)

three weeks from now, to launch some fine
new hi-fi produet or a mew reccrding,
please DOX'T TELEGRAPH. That’s the
rottanest old peachi of all. I have no gripe
against Western Union, but you really
onght to remember that telegrams still tend
to foretell either hideous doom or some-
thing porsenal and marvelous. A telegram
tencs to make the heart pound, either way.

When  Western  Union, that kiundly
guardian of the nation’s wire eommunica-
tions, geutly wakes mo from a sound sleep
al six in the moruing with a blast of the
doorbell—to invite me (100 words} to a
party that is weeks away, or even three
days away, I'm apt to get sore. T tend to
threw things, and that jsn’t good. Sure,
the telegrany looks urgent and very im-
pregaive. But [ don't like that kind of

telegram and I don't like you, either, when

you send it.

Maybe the trick wounld be to offset the
heart-poundivg and the anxiety by making
it a singing telegram. After all, Western
Union hag been purveying that sort of
good c¢heer for a long time. Bub if you
send me one, be sure the tune is by Bee-
thoven, or I won't listen.

5. This borders on the absurd, but it
does happen. If yon want to launech a
party, you people with uew products to
introduce to the press, why not get around
to it a bit ahead of time? I don’t know
lIiow often I've had urgont tolegrams to
come o a Grand Reception that very
atternoon. And surprisingly often it turus
ont that the invitation—via telegram—is
for yesterday.

This, you see, is not only frustrating
(since I do like parties, publicity or no)
buf it somohow casts a bilicus Light npon
the organization tbat has done thz last-
nminute job. And too, of course, it assumes
fhat we of the “pross” can drop everything
else and rush off to imbibe liquoxr and
Information ut a moment’s notice.

We ugually do, 'l admit, Especially
when the locale is plush and the drinks
are fabulous. But nevertheless . . .

I'll never forget, speaking under this
hending, about one great, big, wordy tele-
gram that asked me to a very plush press
party and forgot to say where it was.
Straight from the President's office, too.
As I say, I'mt not oue to wmisz a shindig
and so I talephonéd im, but quick.

I should’ve sent a telegram. Z

—CLANSIEIED—

Rates; 10¢ per word per: (nssrtion tor momcommercial
advertlyements;. 25¢ per word for commereia) adver-
tisements. Rates are net, and oo discaents wifl be
allowed. Copy most bs atcompanfed by remittance In
futl, and must. reach the MWew York offics by the
first of the month preceding tha date of Issue.

TRADE UP TO STEREO: Lurgest selecs
tion of new, useéd HI-Fi componecnts. Write
Dept. AE for truding Information. 153-21 kil
side Ave., Jamaiea 32, N. Y. Branches in
Brooklyn, Whit¢ Plains, Manhasset.

HIGH FIDELITY SPEAKIERS REPAIRED
Am{rlce Speaker Servive
70 Vesey St., New York 7, N. Y. BA 7-2380

ENYOY PLBASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad you did. Unugual savings. Key Blec-
tronfex, 120 Liberty S§t., New York 6, N, Y.
EVergresn 4-85071,

WRITE for contidentinl money saving prices
on your Mi-Fidelity amplifiers, tuners, speak-
ers, fape recorders. Individual quotations.
only : no eatalogs. Classifed HI-Fi Exchange,
AR, 2875 E. 65 St,, Brooklyn 34, N. Y.

INDUCTORS for crossover networks. 118.
types in stuck, Send for brochure. € & M

k‘.i,ils, 4016 Holmes Ave, N. \W., Huontsville,
1.
UNUSUAL VYALUES. Hi-FI cowmponents,

tapes and wape recorders. Froe catalogue A,
Strereco Center, 51 W, 85th St., N.Y.C.

PROFESSIONAL RI-F1 REVAIRS. New
?recna!un method restores peak performance
nexpeusively, Laboratery test  report in-
cluded. Bring or ship defective components to
Bremy Eleetronics, 394 LEast 18th Street,
Paterson 4, N, J. LAmbert 5-1101,

SELL : Revere Model 'f-11 professional tape-
recorder, portable case, stackéd stersophonic
playback heads, $350 investment, new condis
tion ; 175 ; Wagner-Nicholg disc recor@er—
$50: Bogen S5-statfon magler intercom—S$15.
V. I, Hein, 418 Gregory, Rockforyd, Il

RECORDS FROM YOUR FAVORITE
TAPES—Tape Duplication, custom labels and:
other services. Prices tailored to your Epe-
olfic neceds, Merle Enterprises, Box 145, Lom-.
bard, tlinols.

FREE Anti-Static Record Cleaning Cloth
in handy case. $1.00 séller in stores. Please.
send 25¢ for postage and handlipg. Leslic
Creations, Dept. A-1, Lufayetre Hill, Pa,

A'CROSSOVEH NETWORK KITS, Write.
}r\nt?on Industrfes, 110 Mildred, Venlee, Cali-
ornia,

FOR SALE: Mixing panel, custom made,
six-position, two micropkone inputs, four
high-level inpots, two of which ere bridging.
Cinema amplifiers, Keparate power sapply,
rack mounting 19”7 X 1034 atainlers steel
panel. Excelleut condition, $500. A. C. Smrha,.
12 Mountalnview ‘Drive, Westfleld, N. J.

_TWO Pultee egualizers, like new, $200 each..
H. White, 2123 Kenmipre Ave., Bethiehem, Pa.

CONCERTONE 21-1 (half-traek) tupe re-
corder, with case and turge tape coltection.
15t class condftjon, ouly §473, B. K. Baleh,
611 Livingston Rd., Linden, N. J.

 WANTED : Transcrlpt of television inter-
view with Genern) Gruenther on his return
from Burope, nrlddie of December, 1936, Write
;‘\JU?IO. Bax CD-1, P. O. Box 629, Mineola,

IFOR RALE: Wharfdale 12 FS/AL speaker,
$40; Gray DBrondeait viscous-dnmped arw,
S20 or best offers. D. Ross, 85 Lenox Rd.,
Broeklyn 28, N. Y.

WANTED: REL Precendent tuner. David
Hauser, 2403 Glen Placs, Davenport, lowa..
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PROFESSIONAL
DIRECTORY

the more you know about hi-fi
--.the more you'll enjoy it

RIDER HI-FI LIBRARY

FUNDAMENTALS OF HIGR FIOELITY by Herman
Buratein. How to select the best hi-fi
equipment for the money you have to
spend—how to achieve the best perform-
ance and realize the most pleasure from
your equipment. #226, $2.95
STEREOPHONIC SOUND by Normaen H. Crow-
Aiurst. Saves you hundreds of dollars in
selecting your stereo system, %209, $2.25
HIGH FIDELITY SIMPLIFIED (3rd Emhon) by
Harold . Weiler, Answers ull questions
aboutr tuners, changers, amnplifiers, tape
recovders, speakers, ete., #142, $2.50
REPAIRING HI-FI SYSTEMS by David Fidel-
man. Save money! Dealz with finding and
repairing the troubles. #205, $3.90

HI-FI LOUDSPEAKERS & ENCLOSURES Ly Abru-
ivaw B. Cohen, Answers all questions on
Ioudspenkers and enclosures, design, cross-
over networks, efc., =176 Marco cover,
$4.60; =176-H c¢loth bound, $5.50

GUIDE YO AUDIO REPRODUCTION by David
Fidelmun. Covers Cesiprn, nssembly and test-
ing of sound reproduction systems and
components, =148, $3.50

BOW T0 SELECT & USE YOUR TAPE RECORDER
by D. Mark. Saves money for tape recorder
users and prospective buyers, 179, $2.95
at bookstores, o1 order divect: A-4
JOHN F. RIDER Puhblisher, Inc.
116 West 141h Street, N. Y. 11, K. Y.

Circle 81C

HIGH- FIDELITY HOUSE

Mos! complete stock of Audio
components in the West
Phone: RYan 18171

536 S. Fair Oaks. Pasadena 1. Calif.
Circle 81D

o

ANTENNAE |

Get more FM stations with the world’s most
powerful FM Yagi Antenna systems.

Send 254 for booklet “Thems And Varla-
tions™ cantaining FM Station Directory.

APPARATUS DEYELOPMENT (9,
Wethersfield 9, Connecticut
Circle 81E

no further . . . if you're

searching for hi-fl savings.

Write us your require-

ments now.. .

K% Electronies Company

120-K LIty St N.Y. &, N.Y.
EY 4-6071

Circle 81F

CANADA
High Fidelity Equipment

Complete Lines @ Complete Service

Hi-Fi Records — Componants
and Accessories

LECTRO-VOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST, TORONTO, CANADA

Circle 81C
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M.E.J.A. MEETING. In a meeting held
in Chicago specifically to raise funds for
promoting the use of magnetic tape
recording, the Magmetio Reocording Indus-
try Association digressed long enough to
make a policy decision on the subject of
reel-to-reel vs. cartridge recording equip-
ment. General theme of the decision was
that the industry should concentrate on
the former and forget about cartridge
equipment for the time being. A prime
problem facing the industry, it was stated,
1s to reassure dealers who have lost
confidence in reel-to-reel machines in the
face of premature cartridge promotion.
Irving Rossman, president of the Associ-
ation, who is also president of Pentron
Corporation, stated that his company
would not introduce a cartridge-type
recorder until RCA had marketed one.
Previously Pentron had said that it would
use the RCA-developed cartridge. So far
RCA has not announced a specifie date for
commercial introduction of its cartridge
recorder, although it has been shown at a
number of trade exhibitions.

BRITISH STEREO CONVENTION.
Marcn 19 and 20 were the dates of a
stereophonic sound convention held in
London by the InsHtution of Electrical
Engineers. The problem of adding “dimen-
sion” to other factors creating a high
quality sound image were discussed.
Steveo tape, disc recording, broadeasting
techniques, and pyscho-acoustic considera-
tions were dealt with in separate sessfons.

AMPEX STOCK OFFER. Stockholders
of Ampex Corporation will be offered
rights to subscribe to additional common
stock. Directors have approved the issu-
ance of rights to holders of record April
1 1o subscribe to additional common stock
at the rate of one new share for each ten
now held, Offering price had not been
determined at time of publication. Pro-
ceeds from the offering will be used for
general corporate purposes and are not
earmarked for any special project.

THREE HI-FI SHOWS. In the face of
two days of heavy rains, the San Fran-
cisoo Hi-Fi Music Show, held this year in
the Zamed Cow Palace, drew a paid
attendance of 24,000, compared with
18,00¢ at last year's event held in the
Whitcomb Hotel. Interest of the general
public was heightened by a 44-page special
stereo section in the Chronicle and a
16-page section in the Examiner promot-
ing the event.

With an exceptionally high percentage
of women in_atendance, the 1959 Xos
Angeles High Pidelity Show opened in the
Hotel Biltmore with 94 manufacturers
displaying their equipment in 111 show-
rooms. Factory representatives who were
there primarily to discuss such mundane
items as frequency response, distortion,
and the like, found themselves deeply
involved in discourses on wood finishes,
styvling and other subjects which milady
finds so fascinating about high fidelity.

Crowds were so intense at the annual
Washington, D. C., Hi-Fi Pestival, held in
the Shoreham Hotel, that ticliet sales had
to be halted several times dune to over-
crowding. By far the most successful of
the five festivals held there to date, it
playved host to 300 high fldelity exhibits.
The show was opened by Vice-President
Richard Nixon in the presence of several
hundred guests, including dignitaries from
mote than 20 foreign countries.

LETTERS

(from page 6)
Asgume identical suspension linearity and
equal final system resonances. Hence the
speaker in the small box is more eompHant.
Distortion from the small box might well
be less since the total clastic restraint
whicl it sees iz to a larger extent due to
a linear air-spring. If one box is vented
the distortion question becomes onz of
Lalance between small cone movement with
meehanieal suspension vs. larger cone move-
ment with air suspension. This question
must be decided on the merits of the
particular systems involved.

GEORGE (. ADKISSON,

306-1 Third St.,

Fort Leavenworth,

Kansas

TELADI

?_221.560
complete with
power. supply
‘&all cables

Newest Condenser
Microphone
receives praise
from professional
users!

L4 A

T'he TELADI Condenser Microphone from
West Germany was recently introduced to the
American Market and becausce of its unusually
emooth and wide-range response, its variable
output and other exclusive features, it has al-
ready gained a reputation for top performance

. and yet it costs only about half as much
as other similar micropones,

Typical comments we have received:

“I'vo been using two TELADI microphones
with a Tandberg stereo recorder to make pro-
fessional recordings of Choral groups and
legitimate pipe organs, The results have been
outstanding . . . the extreme low frequency
range, such as the pedal tones of the pipe
organ, are unsurpassed.”

“We are using the TELADI to broadcast
and record live musical programs on our FM
station . . . which covers a wide variety of
material. We have received meny fine com-
roents on the clean crisp sound of our live
shows for which the TELADI is responsible.”

Sand for full particulars and nama of your
nearest dealer.

A Precision Product o) Weatern Germany
Sole importers for the United States

DURANT

SOUND COMPANY

80 W. 55 S¢t. New York, N. Y,
Circle 81A

GOOD ﬁgqyﬂ
SOUND INVESTMENT

Cop’s "Quotas’’ late news bulletins an

hi fi and stereo. Write far free mailing.

Kierultt

SOUND CORPORATION

" 820 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF.

Circla 81B
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/ LAFAYETTE
1 Years Ahead!  sTEREO TUNER KIT
W \ THE MOST FLEXIBLE TUNER EVER DESIGNED ADVERTISING
e b ® Multifiex Outpus for Haw Stareo FM
3 © 11 Tubas (includiag 4 dual-purpsse) +
Yuning Eys + Salenium rectifier Pre- I N D E X
vide 17 Tubs Performante
@ )YOKC Whistle Filter @ Pra-nlignsd 1F's '
® Tuned Cascode FM @ 12 Tuned Circuits
® Dual Cathade Follower Output x
@ Saparately Tuned FM and AM Soctions zzf:s';fo::;f:mh' RGN E e rit s . 62 :;
® Armstr Gircoit with G o | ||| Acte, Produtts iy - i 5
iyl L Ry Allied Radio COIP. .. v..rusee t st 29
@ Dual Doubla-Tuned Transformer Altec Lansing Corporation ......:... e 14
Couplad Limiters. American Concertone .........ss crmn O3
Mora than a yeor of h, plannl ong Tneoring want Into the :::Mnn of Amperex Electronic Corp. ...... el 1D
Use it as & Binanral- thelatayeite ‘s"."'? Tyteerj) friunidon flaxil '::;'".“F'&"‘?n'dh‘&?”"::“‘:d.;:::;:: Apparatus Development Corporation ... 81
Betrizidhdaatortn \ operation of both the FM and AM sections at tho samo time, and the ordinary ATKEY o s b e PN e s 5
{ FM-AM 3 ton af ofthes FM or AM. The AM and FM sectlons are seporately funed, Audio Bookshelf 78
. ¥ae it ms & Dual- " oach whh @ separate 3-gang funing candanser, separate flywheel tuning and e Syt i g e e
Mo PA-AM , ieparats volume control for proper baloncing when used for binaural progroms. Audio Fidelity, Inc, ....... 52, 53, 57, 59
Monanral _""-' Simplified accurate knlfe-edge tuning Is provided by mogic eys which operates Audiogersh Corp. ,........ RO &
Uae it m0 = straight 'lnd.pondaiiuly:‘n FM’ and IAM. Au!umﬂau:‘bl‘r?quon:y contro} *'locks In’" FM signal
i y pormanently. Ida from Ihs unique flexibillty, this 11, obove all slse, o quality
‘Monnurml FM or AM :ﬂoh-ndollw tuner Incorporating features found exclusivaly In the highest nrc‘:ced SZ:::; Sr\:qugzmp?:g Compnny """" i;
Unoers. ring Lompany .......
FM soocifications Include grovnded-grid irleds Jow nelse front and with triede Bell Telephone Laboratories ...... ean 18
mixer, double-fun ual limlters ‘wit stor-. Iminatar, less than 1 = i
harmonlc distorlion, frequency response 20-20,00:)1 cp:"d_'-“ '/‘;ndb,'ﬁll ;30 ‘l{: plonder-Tongue Laborstales, Inc. o x o >
bondwldth ond sensitivity of 2 micravolts for 30 db quleting with full limiting at Bogen-Presto Company .......... e 47
::n:;\kr‘cvoll:.. 'AM |p.ﬁﬂccflolm In;ludol‘islliug" oll Ad\,fC, IIO ke whistle ﬂll'er, British Industries Corporation
n forr oop antonna, less than rmonlc tortion, THvi 3 i
mlcrovolls, 8 ke bondwidth and frequency roxnpems zo-éooo"c"m'f_l_""ové't’.'." facing p. 1, 3, 30, 317
The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Yun! £
and B oviiton Functlon_ Selsstor Switch. Teatofully styled with goid-brass e1¢u- LIRS Thoek sm b Sne =t s 02 eeernnsi 80
tchoon having dark maroon bockground plus malehing maroon knobs with gold Cosmos Industries, Inc. ..... T R
Insarts. The Lafayetls Stereo Tuner wos deslgned with the bullder In mind. Twa
separate printed clrcult boords make comtruction ond wirlng simple, even for Durant Sound Company ..........s... 81
IN KIT such a complex unil. Complats kit Includes all parts and metal covar, o step-by- Dynaco, Inc 58
74 50 FORM step lnstruction manua!, schematic ond pictorlal dlagrams. Sixs Is 13347 W x ! PARAAA] e e S
LR AL 10%“ D x 4Y4” R, Shpg. wi.,|22]Ibs. EICO 1
iRy DOWN et e, e W UL S B et L el S R s O h . e
7.00 MONTHLY f:.ssﬁumeaobav """""" !'l" """"" i d """ d 3 ~Net 74.50 Electronic Organ Arts, Inc. ........ e
% e, completely foctary wired and fested...Net 124.50 Electro-Sonic Laboratorias ............ 77
NEW! LAFAYETTE PROFESSIONAL STEREO Electro-Voice, Inc. ............. Cov. IV
MASTER AUDIO CONTROL CENTER N L s S
n Orporation| v cuacasanasineie 8
Solves Every Stereo/Monaural Confrol Problem! : Ay
- Ferrodynamics Corporation ...... o Ty 17
® UNIQUE STEREQ & MONAURAL CONTROL FEATURES Fisher Radio Corporation ...... 39, 44, 45
© AMAZING NEW BRIDGE CIRCUITRY FOR VARJABLE Fulciy Elecic '(RIOREE 4 soaa e vs see 72
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED GCotham Audie Sales Co., Inc. ...... et 0Y,
& PRECISE “'NULL”” BALANCING SYSTEM Grado Laboratories ...... il e RO [
A REVOLUTIONARY DEVELOPMENT IN SYEREO HIGH Fl- Heaily (GOmMpany .+ s--czeas crrreeens 19
DELITY. Provides tuch unusuc! fealures os o Bridge Control, High Fidelity House .......cavsemuesrs 81
for variable cress-channel signol feed for eliminatian of ‘'ping-
pong*’ |axaggerated seporotion) effects and for 3d chonnel JansZen Loudspeakers ............... 51
output volume control for 3-1pecker slereo systems; 3d channel
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Hos chonnel raverse, electronic phosing, input level controlt. Lansing, James B. Sound, Inc. ........ . 29
Sensitivity 1.78 millivelts for 1 velt out. Dual low-impedonce Leonard Radio, Inc 72
© RESPONSE 10-25,000 CPS == 0.5 DB Sp'aUir lplele followers), 1300 chms. Rasponse 10-24.000 <ps N S VIO
® & CONCENTRIC FRONT PANEL CONTROLS  noise dval irioder. Sike 147 2 10" x TOU". Shope wh, 16 1hy, | | Neshaminy Electronic Corp. ... )
® 4 CONCENTRIC REAR PANEL INPUT Complats with printed circuit board, cage, profussly illustrated North American Philips Co., Inc. ....... 55
LEVEL CONTROLS insiructions, all necssstary parts. 0 Disk 79
o 5 mega Disk-......... ey S T
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‘L. .approaches the anthentivity of evoncert hall prers
formance,” saya fumed violinist Mizscha Ebnan about
his T'MS-2, shown with deflectors opened for full sterco.

The TMS-2 marks the most significant
loudspeaker achievement since the advent
of popular stereo. Combining two complete
multi-speaker systems in one compact en-

closure only 30” wide, it solves for the first
time all the problems of placement, space
limitations, decor and cost inherent in con-
ventional stereo systems. Most important
of all, the TMS-2 literally adds a third
dimension to stereophonic sound...the
perception of depth.

his is accomplished by its unique
acoustic design that recreates multiple
sound sources by utilizing the walls of
the room similar to the way sound is trans-
mitted in the concert hall. The bass ema-
nates from the rear of the enclosuve, the
mid and treble ranges from the sides.
Adjustable deflectov doors increase or de-
crease the amount of stereo spread, as
desired, according to the program mate-
rial, room acoustics, ete.

The TMS-2 can be placed in a corner or
anywhere along a wall, and since with this
system there are no eritical listening posi-
tions, any number of listeners can enjoy
stereo from most anywhere in the room.
Even with monophonic equipment and
program material, the TMS-2 provides a

very pleasing stereo-like effect. It looks
more like a prece of fine furniture than a
speaker cabinet, and will harmonize with
any decor—modern or traditional. (Full
details in catalog—see below.) In Mahoy-
any $258, Blond or Walnut $263, user net.

With defleetor doors closed for
monophonic use, the ineredibly compact TMS-2
ix only 30" wide, 257 high, 124" deep.
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We regret any delay you may have
experienced in receiving your TMS-2
‘Trimensional’ system. The unprec-
edented consumer demand for this
remarkable new stereo speaker sys-
tem has sold out the initial produc-
tion runs. But with our production
facilities now trebled, these delays

_7{//4 Ve BE&A/ —gre-raptdly-beine overcome. E—y&&r——%?ﬂ&

dealer canmet+ give you imme-

diate dellverv, pleaee—be——pamnt—“‘f-ﬂﬁ/k you ForR
)'/06//2 PAWE/VGF

| WHICH WAY
| TO STEREO

IS IDEAL
FOR YOU?

Send for FREE Informalive

Discriminating musiec lovers may Noted choral and orchestra con-

Leading Metropolitan Opera Star

Leonard Warren converled 1o sterco
casily and inexpensively . . . using
a compact Stercoflex-2* “add-on"
sp(.ukcr with his full-range “Trou-
badour™ speaker system.

For those with a full-range
monophonic system or planning
to buy one now with an eye to
stereo later, University offers
three different “add-on” speakers.
Choose the one that suits yéu best
—for bookshelf, wall, or “litepole”
installation—or as an end table.

* Trade-mark. Patent Pending.

?

enjoy magnificenl stereo by simply
connecting two University “add-on’”
speakers to one dual-voice-eoil-
woofer in a suitable enclosure.
This approach offers great ver-
satility. The woofer may be in-
stalled wherever most conveni-
entt ... either in a small, suitable
enclosure, or concealed in a wall,
closet, ete. The two “add-on”
speakers ean then be placed to
provide optimum stereo reproduc-
tion without upsetting room decor.

ductor Fred Waring chose a pair
of University RRLS Dltra Lineor
Response speakers for his system.
Two such identical speakers are
an excellent stereo solution in
rooms where they can be placed
in reasonably symmetrical posi-
tions, far enough apart to provide
sufficient stereo separation. All
University systems are ideally
suited for this purpose, because
they are stereo-matched in pro-
duction to within one decibel.

Guide to High Fidelity Stereo and
Monophonic Speaker Syzlems and
Components. Complete informa-
tion on the TMS-2 and other
stereo speaker systems...how to
adapt your present system to
stereo...how to choose a mono-
phonic system now for most effi-
cient conversion to stereo later

.how to “do-it-yourself” eco-
nom:cal]y, ete. See your dealer or
write Desk R-12, University Loud-
speakers, Ine., White Plains, N, Y.

t Basa freguencica below 150 cyeles do mob contribule to the stereo effect.



e been reading many controversial advertise-
the ments of varlous stereo cartrldges

] are accurate. But how a spemﬁc cartridge sounds in
tereo system is really the criterion. Let’s consider
facts:

"; " FA(.;'I'I <+ + Audio Engmeers agree that magnetic
TR A : stereo cartridges are excellent, costly
" '?but burdened with hum. Tests prove that the_ new

lectro-Voice Magneramic cartridge is completely hum-

No motor or line hum can possibly be introduoed to

..................... The Slmplel' t}.)e
B e e L «:-..... design of a pre-
pmduct the less chance there is of manufacturing
. Magnetic stereo cartridges are far more compli-
~ than the comparable Electro-Voice Magneramic
cartridge. With E-V, you are assured years of
le-free, high fidelity stereo performance.

1 .—-ta.o;.-.-.-.-v--o-:

ﬁ?‘. B e When the Electro-Voice corps”of

S i.eacisasseessss - 60 engineers began intensive sci-

eﬂi{]ﬁc stereo studies, they had the choice of either design-

. ing a magnetic or a ceramic cartridge. Knowing that two

~ of the most vital factors for true audio reproduction were

lack-of-hum and trouble-free performance, they took the

poﬂtwe approach and produced a stereo cartridge incor-

- porating simple elements permitting positive, stable con-
trol for uniform output.

~ And so, with the advent of stereo, Electro-Voice intro-

duced an entirely new concept m oerarmc cartridges ... a

true high-fidelity series. ..

21 MD with 0:7 Mil Diagmond. Stylus, et $19.50; 26 M

Diamond.: Stylus, and 3.Mil_Sopphire Stylus for.78 R.P, %

~Mil Sapphire Stylus, net $9.90; 26 MST Tummunder with

3-Mil Sapphire Stylus- for 78 RPM s, net S\! 90.

GOOD- STEREOC DEPENDS ON THESE VITAL FEATURE

20-16,000 cps flat: {We:lm\: 1A); ‘ELEMENTS, 2 PZT Cammn ; e
Mominol; COMPLIANCE, 2 x 10-8 c¢m/dyne; WEIGHT, 3.4 Grgms;._ TRACKENG fORCE
4-6 Grams; CHANMEL- SEPARATION, 25 db at | KC MBUNTING, EfA {RETAA)
Standafd, 1/2"-7/16" Center; STYLUS, .7 Ml [Dmim'.m or  Sopphire); OUYPUT

TERMINALS, Standord 050 Connecmrs IMPEDANCE OR LOAD, 22,000 chm or' hughor
= mognetic-input. :

s

-
.

See your High Fidelity Specialist or write Dept. AD-2

ElellioYores

INC., BUCHANAN, MICHIGAN
Over ! Million In Use...
MORE THAN ALL OTHERS COMBINED



