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MODEL R775 DELUXE FM-AM TUNER-PREAMPLIFIER

1t took Bogen creative engineering to develop the tuner that automatically “fine” tunes
itself. Just turn the tuning knob until vou reach the fringe of the station vou want (as indi-
cated by the meter)—then let go. A light goes on to tell you that Bogen is taking over.
Walk away. The exclusive Auto-Lock tuning “zeros in” like a homing pigeon. Then it locks
out all unwanted signals — however strong —and locks vour station in for keeps. No
drift. Pin-point-perfect reception, even in areas where others fail. All this plus special
“squelch” circuit which eliminates interstation noisc. Complete chassis: $243.50. Blonde
or mahogany-finished enclosure: $8.00.

David Bogen Company, Paramus, N. J. * A Division of Unitronics Corporation

HI1GH

SPECIFICATIONS: Cortrols: Volume; tuning; separate
bass and treble; 7-position recerd equalizer; loudness contour
selector; separate high and low “requency filters; function selec-
tor. Colored dots indicate average listening settings. Audio
response 10 cps to 100,000 cps +=0.5 db. Extreme sensitivity (2
microvolts for 3) db quieting on FM). Extremely low distortion
(0.4% at rated output). Adjustable hum-eliminator. Tape recorder
output. Inputs tor magnetic, ceramic, and crystal cartridges.
Write for compl:te catalog and, or send 25¢ for 56-page book
“Understanding High Fidelity’ to Dept. 000.

en

FIDELITY

... because it sounds better

INTERCOMMUNICATION SYSTEMS
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THE 3 NEW LEAK AMPLIFIERS

High power 50. 25. 12 watts . . all at
1/10 of 1% {0.1%) distortion

C

[us

These new units were produced to provide
you with broadcast and professional compo-
nents and workmanship 1n an amplifier for
home use.

Simply stated: these umplifiers incorporate
every desirable feature you have ever wanted

Wl 2(

/}

in an ampliher . and without compromis-
ing the high Leak standard of craftsmanship
CIRCUITRY

These new amplifiers continue to use a triple
loop, negative feedback circuit. The unusually
high amount of negative feedback in the Leak
circuitry permits us to keep distortion to 1/10
of 1% (0.1%) at full rated output. and to
reduce hum noise and the effects of tube aging
or replacement to a4 minimum. In order to uti
lize this amount of negative feedback. and to
achieve these advantages. a highly stable cir-
cuit is necessary. This requires the finest com-
ponents and great skill n testing and assembly
For example, costly sealed condensers are used
exclusively

POWER RATING

There has been a consistent demand for higher
power in amplifiers for home music systems.
and recent developments and improvements in
output tubes have now made 1t possible to
satisfy these demands without altering the
proven Leak circuitry or compromising the
Leak "Point One” performance standards. The
Leak "TL/50 Plus” amplifier employs the
newly-developed. high output KT88 type tube:
the "TL/25 Plus” incorporates the recognized
KTé6 type. and the "TL/12 Plus™ the N709
type www.americanradiohistorv.com
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by a 50 watt “plus” Leak amphﬁer We rate
this amplifier at 50 watts because that is the
point at which the harmonic distortion reaches
1/10 of 1% (0.1%) at 1000 cycles. In actual
fact, this amptifier can deliver as much as 64
watts, still with negligible distortion. This
explains the word “Plus” in the model num-
her. In the same way, the "TL/25 Plus” de-
livers 32 watts, the "TL/12 Plus” delivers
14 watts . . _ therefore, these model designa-
tions also contain the word “plus.”

CRAFTSMANSHIP

One way to recognize the care taken in manu-
facturing a Leak amplifher is to turn it upside
down and compare it with any other ampli-
fier. Take a good look at these components

fine as they are . . . all are utilized well below
their maximum ratings, which insures great
stability and long life. These are the kind of
considerations which produce the recognizable
difference between Leak sound and that of any
other amplifier.

PRICES: "TL/s0 Plus” $149.00
“TL/25 Plus™. $109.50
"“TL/12 Plus” $89.00

THE 2 NEW LEAK PREAMPLIFIERS
Compact, handsome and flexible built spe

cifically and only for the Leak power amphificrs’
The hrst impression you will get is the hand
some. compact look of these preamplihers.
They have been completely restyled in rich
gold, brown and white by world-famous de-
signer Richard [Lonsdale-Hands.

EXCEPTIONAL VERSATILITY
Careful thought has been given to the varied
installations and arrangements to which these
preamplifiers must be adaptable. For example,
one exclusive feature is the tape recording
and playback jacks on the front und the rear
panels—to facilitate portable as well as per-
manent tape recording installations.

THE NEW "POINT ONE"” PREAMPLIFIER
The “"Point One” Preamplificr includes more
expensive components. and a more complete
circuitry than you will find in most preampli-
fiers. The reason for its low price of $55.00 is
that this preamplificr was designed without a
power supply. since it takes its power from
the amplifcr. The "Point One” 1s a low-noise,
low-distortion 2-stage feed-back tone control
preamplifier. The first stage provides record
compensation through frequency selective nega-
tive feedhack. The second stage embuodies feed
back tone control of both bass and treble fre-
quencies . + 16 db at 30 ¢/s and * 18 db
at 20.000 ¢/s. A 4 ke, 6 ke and 9 ke filter
permits comprehensive control of treble fre-
quencies in old or worn records. The four
playback characteristics cover all records ever
made! The inputs for tuncr, tape and phono
cartridge each have their own balancing con-
trols' You simply cannot get more preampli-
fier for the money!

THE NEW VARISLOPE 11l PREAMPLIFIER
This preamp has all the features of the new
'Point One” and. in addition. has two mag-
netic input positions, a rumble filter. and the
exclusive Leak Slope Control. This important
control makes availahle an infinite number of
equalization positions.

Here's how the Vanslope works: When the
Filter Control is turned to 9, a filter is switched
inte circuit, the turnover frequency being 9
kc/s. Other turnover frequencies of 6 kc/s and
4 kc/s are also obtainable. The Slope Control
varies the rate of attenuation above the turn-
over frequency, between 5 db per octave and
35 db per octave. The Treble control is opera-
tive at the same time, and you can see that these
three give a most versatile control of the high
frequency range. In actual practice, records
which may sound distorted . . . harsh or shrill

. ¢an be controlled to remove the distortion,
yet keeping all the musical content. This will
give you the greatest listening pleasure possible
for every record in your collection.

Point One: $55.00 Varislope [11: $79.00

HERE ARE THE SIX LEAK GROUPINGS AND
THEIR PRICES, FOR CONVENIENT REFERENCE:

AMPLIFI!I -+ PREAMPLIFIER — PRICE

/m vanisioer $728.00
. \m romi onl $204.00

g’kk ” iy °  verion $108.50
e ront one $164.30
(v o !i'i'ﬁs

l / I varsiont $180.00
/1 e ronr ong $144.00

Dept LR17
W BT ESSS RS T BiEs/ mTRP
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the Ultimate

95 pv sensitivity

N

_ bberwood
TUNERS

“‘Featter-Ray'* Tuning Eye

indeed the Ultimate! Under one micro-
volt sensitivity for 20 db FM quieting in-
creases station range to over 100 miles
with the newly engineered Sherwood
tuners. Other important features include
the new ""Feather-Ray' tuning eye, a local-
distance switch to suppress cross-
modulation images, AFC switch,
fly-wheel tuning.

MODEL S-2000 FM-AM Tuner. . .$139.50 net
MODEL S-3000 FM only Tuner...$99.50 net

Write for literature— Dept. A-10

rerwood

Electronic Laboratorles, Inc.
2802 West Cullom Avenue, Chicago 18, lilinois
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The "completo
high fidelity homs
music center."*
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TRANSFORMER

NEWS

FROM TRIAD

Mighty midgets developed out of military
applications for audio use. See your dis-
tributor, or write to us for Catatog TR-57
which gives complete specifications and
prices.

Type Primary Secondary  Maximum

No. Impedance Impedance Level |
TY-64X |32 CT. (575 Ma)) | 16/8/4 ow | |
TY-65Z |32 CT. (575 Ma.) |6000,/4000,3000 | 10W ‘
TY-48X | 100 CT. (40 Ma.) |8/4 S00Mw
TY-58X 125 CT. (15 Ma.) | 8/4 200MwW l
TY-57X |250 CT. (10 Ma.) |16/8/4 200MwW
TY-27XT|500 CT.(2 Ma.) |500CT. 100BM
TY-28XT | 500 CT. (2 Ma.) | 200 CT. 1008M
TY-45X |500 CT. (5 Ma.) |(16/8/4 200mMwW
TY-55X 2000 CT. (2 Ma.) | 500 CT. 200Mw
TY-59X [5000 CT. (1 Ma.) | 50000 CT. 200Mw
TY-56X |10000 (1 Ma.) 2000 CT. 200MwW
TY-54% |15000 (1.5 Ma.) |[200CT. 200mMwW
TY-52X 20000 CT. (1 Ma.)| 2000 CT. 200mMwW
TY-30X |125000 2000 CT 200mMwW

4055 REDWOOD AVE., VENICE. CALIF. |
% 812 E. STATE ST, HUNTINGTON. IND.

A SUBSIDIARY OF LITTON INDUSTRIES

2

AUDIOCLINIC??

JOSEPH GIOVANELLI*

Note: I have received many letters con-
taining requests for complete plins for
custom-designed equipment, In order to fill
these requests, it would bhe necessary for
me to construet cach nnit. Clearly, this is
impraetical. To those of yon who have writ-
ten sueh letters. I can only recommend
sourees in which relevant information ean
he found. Anyone who actually requires a
picee of equipment designed to meet his
needs woukl be hest served by a consulting
engineer. [ am truly sorry that 1 cannot
fill sueh vequests; nevertheless, I appre-
ciute the confidlence in me shown by those
who sent them.

Ills of Stereo

Q. I have recently installed a stereo tape
playback system, and 1 am having troubls
with it, I’ deseribe the symptoms first
and then the system.

Wherever | place wmu lwo speakers, |
wet sounds that do not bleud properly. If
I place the speakers close together, the
cffect is that of « single spealer. If T more
the speakers farther apart, there is a hole
between them and I am very much awdre
that T am hearing two speakers. In fact,
some instruments yive the illusion of com
ing first from ome speaker and then frow
the other. While some instruments are very
definitely located at rvight or left, no sound
seems 10 come from a position somewher:
between the hwo speakers. Eaelt channel 1
made up of cquipment which is not
matehed by the other channel. One chan
nel feeds a Georgian speaker system, while
the other feeds a twelve-inch speaker with
a Heathkit range extender added. One of
the amplifiers is a fifty-watt Dynakit; the
other is a seven watt unit. Since the stereo
tape head eame with inadequate installa
tion instructions, I am not sure that it is
properly aligned. Can misalignment de
stroy the stereo effect?

The room in whieh the equipment i~
housed is small and, roughly, T-shaped; i/
may, for convenience, be divided into two
sections. Area X is approrimately 12 fect
wide, 8 feet deep, and six and one-half feet
high. Arca Y is aboul 25 feet wide and 17
fect deep. The center of area Y is full
ceiling height, 6% feet, but walls slope to
sides so that there is about 85 inches of
clearance at outer edges. In neither section
do I get good results. Clarence W. Kauf-
man, Lincoln, Nebraska.

A. Your problem is largely one of room
acousties. If possible, close off the section
of the room you decide not to use. If there
is too much reflection from solid surfaces,
too mueh of the sound intended for one
ear will be reflected to the other and the
stereo effect will be lost. Therefore, place
some kind of absorbent material on the
wall and floor. These can take the form of
draperies and rugs. Covering the ceiling

* 2420 Newkirk Ave.. Brooklyn 83 N.Y.

www.americanradiohistorv.com

would be helpful but it may be imprae
ticable.

Sowe of your trouble may be electrical
in nature. Perhaps, as you indicated, the
playhead is not properly aligned. To rem-
edy this most easily, listen to one channel
and note when the high frequencies are
heard most ¢learly. Alignment itself is ac-
complished by rocking the playhead from
side to side. In some installations, the pivot
point is in the middle and in others, it is
at one end. In still others, there is no pro-
vision for this alignment. and therefore, it
is likely that it is correetly done when the
head is mounted flat against the motor
hoard, amd when the tape runs perfectly
parallel to the board. Assuming the align-
ment to be correet, it is possible that you
Jdo not have the channels properly balanced
against each other. Correct balance can be
obtained by playing a full track tape using
hoth ¢hannels. \When they are properly
balanced, the sound will appear to come
from a virtual source midway between the
two speakers. The faet that your two
speaker systems are mismatched will have
some bearing on the problem. If the speak-
ers have similar sound quality, good resulte
should be expected. We have, however, con-
dueted experiments here which indicate
that a large spenker used for one channel
and a table radio used for the other can
give quite a good feeling of third dimen
sion. However, such small speakers have
resonances which ean emphasize instru-
ments such as horns far out of proportion
to their real strength, so that while these
instruments should be in the center, let us
say, they will actually appear to come
from the side where the resonuating speaker
s «dominant.

If the phasing of the two speakers is not
correet, sound from one speaker would tend
to cancel that from the other. Therefore,
rather than blending, sound would come
from one or the other of the two speakers,
lepending upon which had the greater vol-
ume at any instant. To correct this con-
Jlition, reverse the leads to one of the
speakers.

Hum in Preamplifier

Q. Several years ago, | assembled
Audio’s Preamp with Presence. I like the
unit very much but I do have a hum which
is objectionable on soft passages of music.
I have added more filtering to the power
amplifier used to supply B plus to the unit,
together with a hum balance with d.c. bias;
I have also tried various stunis with the
coax between the amplifier and the pre-
amplifier, such as grounding the shield at
only one end, with the chassis for the two
units bonded together with heavy bua.
Nothing has helped. What can you suggest
for me to try next? A. D. A. Crawford.
San Franciseo, Cal.

A. This hum is probably caused by lack of
internal shielding or by poor ground lead
placement, leading to ground loops. Perhaps

AUDIO e OCTOBER, 1957
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Electio Yores

NEWUltra-Sonaxand Super Sonax Very High
Frequency Drivers, Diffraction Horns and
Revolutionary E-V Avedon Throat Design

No other manufacturer gives vou very high frequency drivers
combining all the customer benefits of these unique new
Electro-Voice models. Today’s folded horn and phase loaded
speaker systems with their low first-octave response require
flat. extended high range response beyond the very limit of
audibility if essential musical balance is to be achieved. These
very high frequency drivers, employing the time-tested dif-
fraction principle and the new Avedon throat design. over-
come range and sensitivity limitations, function without
distortion at the highest ranges.

All three models T35, 'T35B and T350- -have 180° dis-
persion patterns, program eapacities of 50 watts, peak 100
watts, voice coils one inch in diameter and 16 ohms imped-
ance. Chart shows other characteristics of each model.

Loading Plug

Sonophase Assembly

Sound ‘Chomber

Ad These ane the Reassons (Wi

The Avedon Throat Design

L]
Voice Coil

The unique throat design illustrated here overcomes a problem
common in conventional high frequency drivers. This is dia-
phragm deformation at high frequencies, occurring at fre-
quencies above 5 kilocycles. Piston action is destroved, the
phase is shifted and the result is destructive interference.

These Ilectro-Voice UH F drivers solve the diaphragm defor-
mation problem with a longer sound path from the center
of the diaphragm. This restores proper phase relationship.
This is important above 12 kilocycles, where sound must
be taken from the center of the diaphragm and from the
outer edgesimultaneously. The diagram shows E-V's Avedon
construction.

The Hoodwin Diffraction Horn

This is the Flectro-Voice development which is used in all E-V
horns to disperse sound equallv in all lateral directions from a
single point source. This is espeeially important in stereo-
phonic reproduction to preserve the undistorted depth and
width of the original sound. Diffraction horns insure balanced
levels of both right and left stereo speakers. These drawings
tell the diffraction horn story:

ElecthoYoree

ELECTRO-VOICE, INMC. . BUCHANAN, MICHIGAN
Export: 13 East 40th Street. New York 16, U.S.A. Cables: ARLAB
Electro-Voice manufactures the most complete high-fidelity product family ...
speakers, speaker systems, speaker enclosures, amplifiers, preamps, tuners,
phono cartridges, do-it-yourself enclosure kits and microphones. Available at

leoding high fidelity distributors.

3%

T350 Ultra-Sonax

/|

Specifications T3as

e =

Frequency Response: 2db 2 ke—19 ke

RETMA Sensitivity
Rating 57 db

Magnet weight 7ot

Gauss 13.500

Size
Hoin 5% in.long x 2 in. wide
Pot Drameter 2% n. maximum
Depth 3% in. overall

Shipping Weight 3 Ibs.

Net Price $35.00

Figure A

Figure A —This shows how sound disperses
ecually in all directions from a single point
source.

Figure C

But in Figure C, if the distance between the
two soucces is > wavelength or greater. the
sound from the two sources will be consider-
ably out of phase for points off the axis. result-
ing in decreased sound pressure.

[at3e

g ey

e

1.000 CPS
CROSSOVER

poat ——

¢ v A
Figure £ o soveR ‘ﬂ L4

Figure E shows representative horns_illustrat-
ing that horns must have a certain fength, as
well as cross sectional area along this length
and at the mouth to load the duver diaphragm
down to the lowest frequencies to be repro-
duced. The lower we go, the longer must be
the horn and the greater the mouth area.

www.americanradiohistorv.com

T35 and T358 Super-Sonax

TR

T358B T350
% T P oy T —
2db 2 ke—18 ke 2db 2 ke—2ike
I 54db 60 db
| 40z 1.
9,000 20.000

7% in.long x 2% in. wide
3% in. maximem

3 in. overall 4% in, averall
3% Ibs | 9% 1o
$22.00 | 360.00
sx_
Figure 8

tn Figure B two sound sources are shown. On
the axis, at point ““x;" double the sound pow-
er results as the resultant pressures ace in
phase,

Figure D

Tigure D will show the deficiencies in horns of
wide lateral dimen compared to the
wavelength being emitted. Any horn mouth
can be considered as a group of small point
sources of sound. They must beam the sound
down the axis by their very nature.

2

Figure F

figure F shows That natrowing the horizontal
area and exiending the vertical dimension of
the horn mouth preserves the loading area
necessary for good low end response, dis-
perses the sound perfectly in the horizontal
direction where it is so necessary, and keeps
interfering reflections off the floor and ceiling.
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if
you

can
press
a
button

you
can
enjoy
the
best

in Hi-Fi

be sure your system includes

MIRACORD X A-100 is the 4 speed
record changer that makes Hi-Fi easy
for everyone. It does everything antomatically, at the push of a but-
ton , .. starts, stops, repeats, pauses, filters! It intermixes 10" and 12"
records! It changes {rom automatic to manual in a moment. And it
has the unique “free-wheeling” tone arm that can’t jam! No other
record-player has all these features! So get a MIRACORD XA-100, if

. or having your $ 67 50

...and for transcription quality
n a 4-speed manual player...

you’re assembling your own system . .
dealer hook-up a system for you!

MIRAPHON
XM — 110A

at only s3g7so
complete with every feature to
satisfy the most critical listener!

ask your dealer for a demonstration

FAR AHF.AD) THE FINEST BY FAR

AUDIOGERSH CORP s14 s8roaowaY. NEW YORK 12, N. V.

WORTH 6-0800 IN CANADA: Atlas Radio Corp., Ltd., Toronto
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LETTERS

National Anthems

Sik:

We submit this suggestion to you be-
cause of AuUDIO’s influential position and
cur mutual interest in good musie.

Wouldn't it be wonderful if some large
recording corporation made an album eon-
taining a collection of foreign national
anthems as well as our own. The company
could have the best chorus and orchestra
from each individual country do their own
national anthem. After all, who can ex-
press the nationalism and personality of a
country more than a native artist? Would
yéou go to bat for such a project? (Yes.

D.

Just think of the variety, color, and
human interest that could be put into it!
It could be DYNAMIC.

Speaking for ourselves, we would love to
have such an album, and we strongly feel
that many people would share our enthu-
siasm if they were given the chance.

We hope this letter has encouraged some
sort of action other than a move towards
the wastebasket.

Lixpa CorreLL and
MARGARET PARKHURST
2035 North Brighton,
Burbank, California

Hi-Fi Design Questions

SIR:

These few questions have been hothering
the writer for some time, and it is possible
that some of your realers may have opin-
ions on them.

Construction articles, descriptions of
commercial designs, and advertisements
appear fron wonth to month makiug
claims for the aldvantages of this eircuit
or for that construction method. This is
only natural, since the authors have some-
thing to scll—either an idea or a product,
However, one is inclined to wonder whether
they are isolated examples of the enthu-
siasm of some builder or advertiser or are
indicative of a tremd or fad.

One of the most obvious guestions con-
cerns the number of controls, particularly
on preamplifiers. Many preamps available
today have anywhere from four to fourteen
controls which have some effeet on tone
quality, whether as tone econtrols, rumble
or seratch filters, or recording compensa-
tion controls. Are they all really necessary?
Or, somewhere along the line, have they
become s0 numerous and so complicated
that they defeat the purpose of the whole
system, which is—or at least should be—
to make possible the faithful and enjoy-
able reproduetion of music or other sounds.
The prime purpose of some of the more
complicated correction systeins would seem
to be that of impressing the uninitiated,
in mueh the same maunner as the chrome-
plated carburetors and other gadgets on
an adolescent’s hot-rod are meant to do.

For example, preamps may have eom-
pensation for many different reeording
characteristics, Those which are now, or
have been recently, in use are so similar
that only a hypereritical ear can tell the
differenee. The standard instruetions for
the use of one of these preamps seems to
be to set the compensation to match the
record heing played and then to adjust
the tone controls for the best sound com-
ing from the speaker. This, of course,
assumes that the recording echaracteristic
for each item is available, but this would
he far from true, especially with older
records, It wonkt certainiy be far sinipler,

AUDIO e OCTOBER, 1957


www.americanradiohistory.com

aud for 99 per cent of us would permit
more enjoyment of the music, to have the
compensation set for a single recording
characteristic, preferably the uow stand
ard RIAA curve, with possibly a simple
toggle or slide switeh to remove the treble
rolloff for use with old 78-rpm records.
The tone controls would still performn their
normal function of ‘‘touching up’’ the
response for best listening, but this would
also include the touching up for slight
variations in record eompensation. My own
system has been used in this manner for
the past year or so and I have not felt
the need for any additional corrections or
compensation which were bevond the capa
bility of the tone controls.

Another point in question along the same
line is whether the sonic purist, after he
has set all his compensating controls to
correspond to the corrections theoretienlly
needed for a particular record being
played, or to mateh some other signal
source, has any real idea of the over-all
response of his sound system, ineluding
(most especially ineluding) the speaker.
While the response of the purely electronie
portions of the system ig fairly easy to
eheck, speiker response determinations are
something else again for the average hLifi
addiet. Leaving actual measurementy Gut
of the pieture as heing beyond the scope
of most hi-fi fans’ equipment or ability,
just look at the frequeney-responsce eurves
for some of the hetter speaker systems, as
published by their manufacturers. They
are held, not to the 1-db tolerance of the
amplifier bovs, but to 5 db, a total range
of 10 db within a speecified freqneney
range, which might be 60-9000 eps if vou
want to spend less than $50 for vour
speaker, or it might be 30-20,000 cps for
a mueh higher price. Siuce these measure
ments are undoubtedly made under condi
tions as nearly ideal as the manufaeturer
can devise, the peaks aud valleys of the
published ecurves represent the least that
ean happen to the signal after it has
passed through that perfeerly compensated
preamp and that power amplifier (guaran
teed flat from 20 to 20.000 cps). Reflection
and absorption in the room will undoubt
edly alter the sound still more before i
reaches the ear. All this brings us right
back to using the toue coutrols to give the
most pleasing sound; in other words, to
place the various sections of the audio
frequency range where we like them, dy
namieally speaking. They may, or may not.
eorrespond to the dynamie placement of
the original, depending jn part on speaker
and room charaeteristies, and in part on
personal preferences. T actually know one
person who lacquered lis speaker cone he
eause he preferred the sharper, almost
tinny, sound that resulted. However, such
sub jective factors make too intensive and
involved a topic to discnss here.

Speaking of speakers, articles on spenker
enclosures range from the authoritative,
well engineered deseriptions by represent
atives of the major eompanies to the well
meant but inadequate write-ups of various
home-designed-and-huilt systems. Tt ean
not escape notice that the professionals,
in diseussing the performance of their
aystems, refer to sound inteusity (or
pressure) as their eriterion of performanece.
They show ecurves of sound intensity wvs
frequency. determined under conditions
approaching the free-field state. whieh
show both eflicicncy and smoothness or
response over the entire awdio range

On the other hand, the amateurs, if they
give any quantitative data at all, show only
the impedance enrves of their units for the
low-frequency end of the raunge. This is
understandable, sinee impedanee is about

(Continued on page 56
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MIRATWIN

world famous quality cartridge brings out

THE BEST IN ANY
HI-F1 SYSTEM!

MIRATWIN

mst-1 single

with diamond stylus for LP
or standard diamond stylus

Formerly $34.50 NOW $26.50

MIRATWIN
mst-2 turnover

with sapphire stylus
for standard and diamond

stylus for microgroove

Formerly $45.00 NOW $31.50

If you have a hi-fidelity system, bring out

its finest tonal values with MIRATWIN,
Because MIRATWIN is as smooth and sensitive a cartridge as man can
make ... faithfully transmits the eoniplete recorded sound! Aecclaimed
by audio engineers and music appreciation enthusiasts alike, MIRATWIN
fits all standard tone arms, has instant stvlus replacement. Enjoy it in
vour hi-fidelity system for the best in recorded musie! Recommended
tracking force when used in separate tone arms 4 to 8 grams; in record
changers 6 to 8 grams. Ask your dealer to give vou an A-B Test today.

MIRATWIN CARTRIDGES REPLACEMENT STYL)

MST-1D Singlc Diamond. $26.50 DM-2 Micro-Diamond $16.50
S Sinule Sapphire 10.00 DN-2 Standard Diamond _ 16.50
2D Dual-1 Sapph., 1 Diam._ 31.80 8M-2 Micro-Sapphire 5.00
MST-2A Dual Sapphire 15.00 SN-2 Standard Sapphire 3.00

FAR AIEAD ) THE FINEST BY FAR

AUD'OGERSH CORP. 514 Broadway, New York 12, N. Y.

WORTH 6-0800 IN CANADA: Atlaus Radio Corp., L.td., Toronto

L
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5772
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treat your family

to all the fun and enjoyment
of fine high fidelity at
one-half the price you
would expect to pay

HERE'S ALL YOU NEED

HEATHKIT
HIGH FIDELITY FM TUNER KIT

This FM tuner is your least expensive source of high
fidelity materiall Stabilized oscillator circuit assures
negligible drift after initial warmup. Broadband IF
circuits assure full fidelity, and 10 microvolt sensitivity
pulls in stations with full volume. High-gain cascode
RF amplifier, and automatic gain control. Ratio detector
gives high-efficiency demodulation, All tunable com-
ponents prealigned. Edge-illuminated dial for easy
tuning. Here is FM for your home at a price you can
| afford. Shpg. Wt. 7 Ibs.

Fid TUMER MODEL FM-3A $25.95 (with cabinet)

HEATHKIT
BROADBAND AM TUNER KIT

This tuner differs from an ordinary AM radio in that it
has been designed especialty for high fidelity. The
detector uses crystal diodes. and the IF circuits are
“broadbanded’’ for low signal distortion. Sensitivity
and selectivity are excellent. Quiet performance is
assured by 6 db signal-to-noise ratio at 2.5 uv. All
tunable components prealigned. Incorporates AVC,
two outputs. and two antenna inputs. Edge-lighted
glass slide rule dial for easy tuning. Your “'best buy''
in an AM tuner. Shpg. Wt. 8 Ibs.

MODEL BC-1A $25.95 (with cabinet)

HEATHKIT "MASTER CONTROL"
PREAMPLIFIER KIT

This unit is designed to operate as the *'master control ™
for any of the Heathkit Williamson-type amplifiers, and
includes features that will do justice to the finest pro-
gram material. Frequency response within =1} db
from 15 to 35,000 CPS. Full equalization for LP, RIAA,
AES, and early 78's. Five switch-selected inputs with
separate level controls. Bass and treble control, and
volume control, on front panel. Very attractively styled,
and an exceptional dollar value. Shpg. Wt. 7 Ibs.
MODEL WA-P2 $19.75 (with cabinet)

PREAMPLIFIER

8 AUDIO e OCTOBER, 1957
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HEATHKIT "BASIC RANGE"
HIGH FIDELITY SPEAKER SYSTEM KIT

The very popular model $5-1 Speaker System proviges ama. -
ing high fidelity performance for its size because it uses
high-quahty speakers, 1n an enclosure especially designed tc
receive them.

It features an 8” mig-range-woofer to cover from 50 to 160
CPS, and a compression-type tweeter with flared horn tc
cover from 1600 to 12.000 CPS. Both speakers are by Jensen.
The enclosure itself is a ducted-port bass-reflex unit, measur-
ing 114" H x 23" W x 113{” D and is constructed of veneer-
surfaced plywood, }4” thick. All narts are precut and pre-
drilled for quick assembly.

Total frequency range is 50 to 12,000 CPS, vathin =5 db
impedance is 16 ohms. Operates with the "Range Extending”™”
(SS-1B) speaker system kit later. if greater frequency range
is desired. Shpg. Wt. 30 Ibs. MODEL SS-1 $39.95

HEATHKIT "RANGE EXTENDING"
HIGH FIDELITY SPEAKER SYSTEM KIT

The SS-1B uses a 15" woofer and a small super-tv.eeter to
supply very high and very low frequencies and fill out the
response of the “"Basic™ (SS-1) speaker system at each enc
of the audio spectrum. The $S-1 and SS-1B, combined. pro-
vide an overall response of =5 db from 35 to 16.000 CPS. Kit
includes circuit for crossover at 600, 1600 and 4000 CPS.
Impedance is 16 ohms. and nov.er rating is 35 watts. Measures
29" H x 23" W 174" D. and is constructed of veneer-surfaced
plywood. * " thick. Fasv 1o build! Shong. Wt. 80 ibs.

MODEL SS-1B $99.95

...and save!

HEATHKIT "LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The fine quality of the Legato Speaker System Kit is matched
only in the most expensive speaker systems available. The
histening expenence it can brnina to you approacios the
ultimate in esthetic satisfaction.

Frequency response is =5 db 25 to 20.000 CPS. T:o 157
theater-type Altec Lansing speakers cover 25 to 500 CPS. and
an Altec Lansina high frequency driver with sectoral horn
covers 500 to 20.000 CPS. A precise amount of phase sni‘t in
the crossover network brings the high-frequency channel
into phase with the low.-frequency channel to eliminate neaks
or valleys at the crossover paint. This is one reason for the
mid-range “"presence’’ so evident in this system design.

The attrarti.oly styled “contemporary’™ enclosur empha-
sizes simplicity of line and form to blend v.ith all ‘urmishings.
Cabinet parts are precut and predrilled from 3,” voneet-
surfaced ply~ood for rasy ass.-mibly at home. Impedance 1s
16 ohms. Poser rating 1s 50 s atts for program mat-nal. Full,
smooth frequency response assures you of outstanaing hiep
fidehty performance, and an unforgettable istenina «xnart
ence. Order FIH-1-C (buch) for hght finishas, or HH.*-C".
(mahogan,) or dark fimishes Shpg. Wi, 105 Ibs.

MODELS HH-1-C or HH-1-CM $325.00 each

Pioneer in
“do-il-yourself”

elecironics

COMPANY

A subsidiary of Daystrom, Inc.
Benton Harbor 25, Mich.

AUDIO e OCTOBER, 1957

“BASIC'" SPEAKER SYSTEM

RANGE EXTENDER

World’s finest
electronic equipment
n kit form. ..

"LEGATO"" SPEAKER SYSTEM
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easy-to-build designs by

You get more comprehensive
assembly instructions, higher
quality circuit components, and
more advanced design features,
when you buy HEATH hi-fi!

HEATHKIT 70-WATT
HIGH FIDELITY AMPLIFIER KIT

This new amplifier features extra power
reserve, metered balance circuit, variable
damping, and silicon-diode rectifiers, re-
placing vacuum tube rectifiers. A pair of
6550 tubes produce full 70-watt output with
a special-design Peerless output trans-
former. A quick-change plug selects 4, 8
and 16 ohm or 70 volt output, and the
correctfeedback resistance. Variable damp-
ing optimizes performance for the speaker
system of your choice. Frequency response
at 1 wattis =1 db from 5 CPS to 80 KC with
controlled HF rolloff above 100 KC. Har-
monic distortion at full output less than 2%,
20 to 20,000 CPS, and intermodulation dis-
tortion below 1% at this same level. Hum
and noise are 88 db below full output.
Variable damping from .5 to 10. Designed
to use WA-P2 preamplifier. Express only.
Shpg. Wt. 50 Ibs. MODEL W-6M $109.95

10

T0-WATT AMPLIFIER

S LW

25-WATT AMPLIFIER

ELECTRONIC CROSS-OVER

HEATHKIT 25-WATT
HIGH FIDELITY AMPLIFIER KIT

The 25-watt Heathkit model W-5M is rated
"best buy'’ in its power class by indepen-
dent critics! Faithful sound reproduction is
assured with response of «=1 db from 5 to
160,000 CPS at 1 watt, and harmonic distor-
tion below 1% at 25 watts, and IM distortion
below 1% at 20 watts. Hum and noise are
99 db below rated output, assuring quiet,
hum-free operation. Qutput taps are 4, 8
and 16 ohms. Employs KT66 tubes and
Peerless output transformer. Designed to
use WA-P2 preamplifier. Express only.
Shpg. Wt. 31 Ibs. MODEL W-5M $59.75

HEATHKIT
ELECTRONIC CROSS-OVER KIT

This device separates high and low fre-
quencies electronically, so they may be fed
through two separate amplifiers driving
separate speakers. The XO-1 is used be-
tween the preamplifier and the main ampli-
fiers. Separate amplification of high and
low frequencies minimizes IM distortion.
Crossover frequencies are selectable at 100,
200, 400, 700, 1200, 2000, and 3500 CPS.
Separate level controls for high and low
frequency channels. Attenuation is 12 db
per octave. Shpg. Wt. 6 |bs.

MODEL XO-1 $18.95

WwWwWw.americanradiohistorv.com

HEATHKIT W-3AM
HIGH FIDELITY AMPLIFIER KIT

Features of this fine Williamson-type ampli-
fier include the famous Acrosound model
TO-300 "ultralinear’' transformer, and 5881
tubes for broad frequency response, low
distortion, and low hum level. Response is
+=1 db from 6 CPS to 150 KC at 1 watt.
Harmonic distortion is below 1% and IM
distortion below 1,3% at 20 watts. Hum and
noise are 88 db below 20 watts. Provides
output taps of 4, 8 or 16 ohms impedance.
Designed to use WA-P2 preamplifier. Shpg.
Wit. 29 Ibs. MODEL W-3AM $49.75

HEATHKIT W-4AM
HIGH FIDELITY AMPLIFIER KIT

A true Williamson-type circuit, featuring
extended frequency response, low distor-
tion, and low hum levels, this amplifier can
give you fine listening enjoyment with a
minimum investment. Uses 5881 tubes and
a Chicago-standard output transformer.
Frequency response is =1 db from 10 CPS
to 100 KC at 1 watl. Less than 1.5% har-
monic distortion and 2.7% intermodulation
at full 20 watt output. Hum and noise are
95 db below full output. Transformer tapped
at 4, 8 or 16 ohms. Designed to use WA-P2
preamplifier. Shipped express only. Shpg.
Wt. 28 Ibs. MODEL W-4AM $39.75

AUDIO e OCTOBER, 1957
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W-3AM
20-WATT AMPLIFIER

A-9C
20-WATT AMPLIFIER

...top HI=-Fl performance

HEATHKIT A-8C
HIGH FIDELITY AMPLIFIER KIT

This amplifier incorporates its own preampli-
fier for self-contained operation. Provides 20
watt output using push-pull 6L6 tubes. True
high fidelity for the home, or for PA applica-
tions. Four separate inputs—separate bass and
treble controls—and volume control. Covers 20
to 20,000 CPS within =1 db. Output trans-
former tapped at 4, 8, 16 and 500 ohms. Har-
monic distortion less than 194 at 3 db below
rated output. High quality sound at low cost!

Shpg. Wt. 23 Ibs. MODEL A-9C $35.50

HEATHKIT A-7D
HIGH FIDELITY AMPLIFIER KIT

This is a true high fidelity amplifier even
though its power is somewhat limited. Built-in
preamplifier has separate bass and treble con-
trols, and volume control. Frequency response
is =1 db from 20 to 20,000 CPS. and distor-
tion is held to surprisingly low level. Output
transformer tapped at 4, 8 or 16 ohms. Easy to
build. and a fine 7-watt performer for one just
becoming interested in high fidelity. Shpg. Wt.

10 Ibs. MODEL A-7D $17.95

Model A-TE: Same as the above except with
extra tube stage for added preamplification.
Two switch-selected inputs, RIAA compensa-
tion, and plenty of gain for low-level cartridges.
Shpg. Wt. 10 Ibs. $19.95

AUDIO e OCTOBER, 1957

W-4AM I
20-WATT AMPLIFIER :

7-WATT AMPLIFIER

-

World’s finest
electronic equipment

m kit form. ..

HOW TO ORDER...

Just identify the kit you desire

by tts model number and send check or
money order to address below. Don’t hesitate
to ask about HEATH TIME

PAYMENT PLAN.

Pioneer in
“do-it-yourself"
electronics

LI ¥Rl , l COMPANY

T A subsidiary of Daystrom, Inc.
Ehrie Benton Harbor 25, Mich.

NAME

ADDRESS

CiTY & STATE _ _

Please send FREE Heathkit Catalog

n
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EFRESH
YOURSELF
WITH *

Apioneer
COAXIAL

Because men and women are getting
tired with too much noise, high fidelity
in sound has become part and parcel
of the daily life the world over...

Hi-Fi loudspeakers that reproduce the
beautiful sound end heal your fatigue,
therefore, are indispensable to every
home ...

pioneer's PAX series speakers are
recommended to you exactly for this
purpose . ..

15" Coaxiol Two-way :
PAX-158

Rectangular twaeter hoen
covers high frequency
ronge above 3,000 cps,
Handles approximately 25
watls

12" Cooxial Two-way :
PAX-12A

Separate bass and treble
speakers give better re~
sponse over the oudible
range. Power Rating: 15
wotts

12” Caoxiol Twa-way :
PAX-128

A low cost 12" coaxiol
R speaker copable of ex.
cellent music reprodution,
Maximum power 10 watts.

12” Cooxiol Twa-woy :
PAX-12C

Consists of two indepen-

dently-driven reproducing

L J elemen*s in One unit, each

- coveting o portion of the

total frequency range.
Mox. Power 20 warts.

10” Cooxial Two-way :
PAX-10A

A low cos” dual system
speak-~r for small space
requirements  1C watts,

Write for information to :—

(D FUKUIN ELECTRIC

5, Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan.
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HAROLD LAWRENCE*

Recording in Milan

OVEMENT, MARBLE, AND MUSIC are
M thiree features of Milanese life that

impress the visitor at first encoun-
ter. This ix 2 bustling metropolis with a
fast-moving stream of pocket-sized autos,
motor-seooters,  and  hieyeles. Here  you
mnst have your wits about you when you
cross the narrow old streets of the city.
At the first ““buzz’’ of a Vespa or a
Lambretta, get back to the sidewalk as
quickly as you emn. If you have already
reached the point of no return, senrry to
the opposite curh for safety. Autos, with
their less hoisterous motors, have a way of
sieaking up on the unwary pedestrian, aim-
ing at him. and then narrowly aveiding
him at the last instant. The strects of
Milan are an ltalian Indianapolis Speed-
way ou to which the public has heen
allowed to walk, A keen sense of hearing
is esscutinl for avoiding motor-scooters;
for autos, a perfeet field of vision. During
the first days in Milan, it is still discon.
certing to stroll along the vias to the ae-
companiment of the whizzing sound of the
motor-scooters,  It's  almost  like being
sturtled out of your sleep by finding o

*26 W Ninth St New York 17, N, ¥,

mosquite trapped in your ecar.

Along with the fast pace of Milanese
traffic, the sound of pnenmatic drills, trae-
tors. amd wreeking erews, points up one
of the brightest aspects of Italy’s eco-
nomic picture. New huiklings are sprouting
up in the heart of this industrial ¢ity at a
fautastic rate. One of the principle ma-
terials  used  in these  constructions s
marble, Not marble in the decorative sense
alone, but as a hasic struetural element: in
huge slabs, columms and  tiles, and in
myriad colors and patterns, Marble ahounds
in ineredible  profusion: the  sidewalks
themselves are made of it in certain streets,

The Milanese have not overlooked the
acsthetie value of marble in planning the
interiors of their spanking unew buildings,
The city's largest music-equipment-instru-
ment shop, G. Ricordi, contains a record-
ing studio in which light-colored marble is
combined with the deep, warin tones of
hard woml to produce a truly stunning ef-
feet in modern design, Terrace apartments
in the newer apartment houses include in-
teresting  marble-tile  embellishments  on
walls and fleors, In addition to decoration.
the solidity of the stone allows for extra-
ordinary flexibility ; this. coupled with the

e iail™

Teatro Alla Scala,
famed Milan
opera house.

— Photo Courtesy

Italian State
Tourist  Otfice.
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Removes all static and dust while record is played;

new moyving coil microphones and transistor amplitier

ESL DUST BUG

The problems of dust, li
and pickup stvli have

on which

t, and static buildup en phonog
cen solved by this inge
d as it is be

The automatic record cleaner

M“J

hspecial, harmless
Thig helps to lo
ed by the pad. It
ge present in all reco 1
ed by the wide pad approximitely one
ring a single play.

fluid suppli
groove dust and dirt, which is then collec

neutralizes the

rr §5.75

ESL Dot Bug, complete with Dust Bug Flaid in apyrl

ESL TRANSISTOR AMPLIFIER

This hum-fr tion amplifier can provide improved

x coil microphones, for which it is a

e

+Input impsd-
= Hum bevel: 2cra

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.

Dept. A «35-5 4 Thirty-sixth St Loug Island City 6. N.Y.

AUDIO e OCTOBER, 1957
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Highest fidelity at moderate cost

Electro-Sonic Laboratories
is pleased to ammounce a
complete wew line of superb
moving coil microphones,
wicrophone transformers,
and miniature earphones.
For every application—
broadcasting, professional
recording, home recording.
dictating machine, and
public address— there is
alow impedance ESL
wmicrophonc specifically de-
signed to provide the
highest quality of per-

. formanuce ar sensible cost.

A brochure describing the

entirelineof ESLmoving coil
mticrophones and accessories
is available free uponrequest.

Hum-free low impedance amplificarion

e ]
&=

- -

|

U Additional information available

_ free wpon request 10 ESL

i . v

www . americanradiohistorv-com
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ordered separately
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THE NEW ALTEC LANSING

YUAcouctic Gate””

MICROPHONE

SPECIFICATIONS

Type: Oynamic
fFrequency Response: 30—15,000 cps
Output Impedance: Low. 30/50 ohms

Medium, 150/250 ohms
High, 20,000 ohms

Output Level: —58 dbm/10 dynes fcmz

Dimensions: Diameter, 1” body, 1-1/2” ms
Length, 7” (without connect.

6A Stand Switch
is an accessory
and must be Weight: 8 oz. (without connector)
Finish: Black and green anodized
Mounting:  'Slidein*’ holder with 5/8"-27
Swivel head.

Price:  $96.00 net

[ ee— 4

RUGGED! DEPE“DAB[E! Years in development,

the new Altec ‘‘Acoustic Gate''* principle is available for the
first time in the sensational Altec 680A microphone. This
feature eliminates the high frequency peaks inherent in
conventional dynamic microphones; and provides
outstanding performance throughout an extended high
frequency range. Here at last is a broadcast dynamic that can
be used under any conditions. It is unaffected by wind, water,
dirt or weather. The amazing Altec ‘‘Acoustic Gate''™ 680A
is first for quality, ruggedness and serviceability.

=
-
-
- \

- \
* ‘*Acoustic Gate is a \
peripheral sound entrance \
channel of 2 mil width which
provides an acoustical resistance
loading to the front of the
diaphragm thereby eliminating
high frequency peaks
and extending the frequency /
response over an
exceptionally wide range. /
(Patent Pending)

N
-~ I

(

=~

SOUND REPUTATION SECOND TO NONE

Write Dept. AJ10
1515 S. Manchester Ave., Anaheim, Calif. » 161 Sixth Ave.. New York 13

www.americanradiohistorv.com

imagination of u fine architeet, resulted in
a marble staircase in a shop in the Duomo
that seemed magieally suspended in air.

Music is, of course, an integral part of
Milanese life, ecentering around the his-
toric Teatro Alla Seala. At the end of the
summer, the members of the La Seala
Opera Orchestra return to Milun after
their vacations and hegin preparing for the
new season. Last month, recording sessions
were held prior to the opening of the fall
season. All the seats in the hall were re-
moved ; the stage was stripped, and the
orchestra pit raised to the same level as
the stage.

In design, the Teatro Alla Scala is one
of the most unusual halls in the world. Tt
seats some 2500 people, approximately half
of whom are situated in the parquet, and
half in boxes. The boxes do not project
into the theatre, but are stacked one on
top of the other, and are inset into the
frame of the hall, all the way to the
dome’s summit. The semicircular effect of
the rising tiers inspired the theatre’s
name: ‘‘Ladder-Like Theatre.”’

A chandelier of enormous proportions is
suspended from the lheight of the dome,
like a multifaceted jewel hanging from the
neck of a beautiful woman. Red velvet and
gold leaf, the traditional symbols of grand
opera, are illuminated by clusters of globes
extending from the boxes. The stage of
La Scala is gigantie; it recently aequired
a evelorama of Cecil B. DeMille dimen-
sions, which helps to make its productions
of such operas as Aida unsurpassed in
grandeur and physieal scope.

The musicians in the La Scala Orclestra
seem the same as their counterparts in
other countries, with minor variations in
temperament. During one rehearsal, a first
violinist sneezed in the middle of a pas-
sage. All his colleagues in the immediate
vieinity said ‘‘God Bless You.'’ He in
turn bowed graciously to each of them,
saying, ‘“Grazie.”’ All this without losing
track of a single note. A bass player, be-
tween notes, made himself self-appointed
assistant conductor. He gave cues, molded
phrases, and beat time along with the real
conduetor. Another bass player sung the
arias of the opera whose orchestral ac-
companiments the men were rchearsing.

What seemed like an army of stagehands
and technicians put itself at the disposal
of recording staffs from all over the world,
carrying out with alacrity every wish of
the engineer or recording director. These
men obviously take great pride in their
theatre and in their jobs. One of the work-
ers (an employee of La Secala for nearly
two decades), however, made a rather
amazing statement after escorting me on a
tour of the spacious, elegant lobbies of the
Teatro. In answer to my query about his
personal tastes in music, he said: ‘I don’t
care much for opera. Tt's really suech a
silly business: dying heros, with their
hands elutching a fatal wound, somehow
find time to emit an aria hefore passing
away; fat middle-nged sopranos singing
Juliet-like roles: ete.—too ridiculous for
words! T prefer symphonie music.”’

Despite this note of dissent, the heart
of opera beats strongly in this forward-
looking eity of Milan.

(To be continued)
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Speakers and enclosure matched and

acoustically integrated to perform as a single

unit, and as a single unit only! (These special
speakers and enclosure not usable separately)

A new system concept by G. A. Briggs based
upon the absolutely unhindered performance of the
speakers themselves, which results in unparalleled re-
production. Yet, it is moderate — even low —in price!

Omni-directional spacious sound resuiting

. I!‘ITyegesinggdrftg(evaolri agft:bfirnst;ﬂe:ﬂ: from open dssign, which allows the speakers to
- /( ) tem. 12" Low Frequency, 10" Mid-range radiate in all directions; eliminates “point source
. @ " 3" Treble. ' ' effect”. (This is the reason for Its. magnificent

stereo performance when used in pairs.}

Featuring all the Wharfedale advantages:
plastic foam suspension, cast chassis, high flux density.
Each speaker custom-built and individually tested.

Exceptional smoothness and excellent

transient response make the sound of this
full range system a revealing experience in any
home environment,

Resonance-free, sand-filled baffle . . vecause
sand makes the baffle inert; effectively damps all vibra-
tions. No cabinet resonance, because there is no cabinet

Free-standing and mobile! This speaker system
performs without dependence upon placement against
walls, corners, etc.

of the urdinary type.

SAME SPEAKER SYSTEM
3 «+. SAME PERFORMANCE
= IN TWO STYLES

Bugx Restnance: 30-35 eps

Mrequency response: 20-20,000 cps.
System impedance: 15 ohms.

Weight: Approximately 75 1bs.

Nize: Custom: 34” w.. 31" h,, 12" deep.
Delure: 35%” w., 31%” h.. 13” deep.
Finixhes: Mahogany, Walnut and Rlond

SFB/3 SFB/)
Warwick Windsor
Custom Deluxe
$199.00 $249.00

The SFB/3 systems are now on display at your dealer.
Write for full information on these and other Wharfedale Speakers and Speaker Systems.

BRITISH INDUSTRIES CORPORATION, Dept. WR-27, Port Washington, N.Y.
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EDITOR'S REVIEW

TWO DOWN—ONE TO GO

HE “ONE TO Go™ s, of course, the New York High

Fidelity Show, which opens at the New York

Trade Show Building on October 8, The “‘two
down™" are the two shows held in Chicago around the
middle of September—one presented by the Interna-
tional Sight and Sound Exposition and staged at the
Palmer Ilouse on September 13-15, aud the other
presented by the Institute of High Fidelity Manufae-
turers at the Morrison Hotel September 18-21. The
former consisted mainly of packaged hi-fi, with some
components being exhibited by loeal jobbers; the latter
was a show of component high fidelity only.

Both were interesting—as any aundio show would be
to this observer, we presume—and if it may have been
said in previous years that stereo was important or
was the theme or that it dominated the show, it must
be said that this is the first yvear those statements
should have been made.

At the Palmer House. the Magnetic Recording In-
dustry Association presented an exeellent demonstra-
tion, along with a talk from a representative of
Armour Research—where most of the present-day
developments in tape recording originated. The show,
catled ** The Magic of Tape,” exhibited a minimum of
stereo gimmicks, and was a really adult presentation
of the subjeet from the musical point of view. It
should have been educational to those who attended.

No formal indoctrination or entertainment was
scheduled tor the THIFM Show at the Morrison, but
several of the manufacturers staged their own demon-
strations which served the same purpose. An excep-
tionally good example was that of Westminster and
Sonotape, which offered some cleven minutes of good
entertainment in a well prepared tape. This show was
consistently crowded—we are glad we heard it twice
before the show opened. And we did sit through it
twice in succession because we considered it such a
good demonstration of the sterco system.

On the subjeet of sterco, we attended another West-
minster demonstration the day we returned from
Chicago to hear a magnificent stereo recording of the
one-aet opera, < The Devil and Daniel Webster.”” Since
Mr. Canby was also there, and sinee he covers the
musical picture for these pages, we will leave com-
ments on the opera to him. Technically, however, we
considered the entire presentation an exceptional
stereo job.

The trend toward well decorated and planned ex-
hibits is still growing—practically no exhibitor offered
a room that looked like a hi-fi dealer’s establishment
of two or three years ago. In many respeets the in-
dustry is growing up and beginning to recognize that
not everyone is fascinated by a maze of wires running
aronnd the room from a number of uncovered chassis
placed in a haphazard fashion on uncovered tables.
We were also pleased to note that—with very few
exceptions—over-all sound levels are eoming down to
a practical range for the average living room. and we
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trust this condition will obtain for the forthcoming
New York Show. After all. we like reasonably high
listening levels. but certainly not up to the threshold
of feeling. Nor is everyone conditioned to levels of
90 to 100 db.

Weo realize that demonstration rooms where the
sound level is that which might be considered normal
by the average person are often the least crowded,
and we fully realize that a perfeetly balanced repro-
duetion would not appear to be partieularly striking
to the visitor to the shows, but we also believe that in
past vears many exhibitors have overdone the ‘‘en-
hancement ™" of sound reproduction. There undoubt-
edly has to be some boost of lows and highs in order
to make the sound sufficiently “different™” so that it
will be woticed. It is quite probable that the average
person would not listen to the standard ~andio show
curve'’ for very long after he installed a new system,
but for demonstration purposes it is certain that some
theatricalism must be injected. Several yvears ago it
was aceeptable, but not now,

So. having seen two of the major shows of this
season, we can hardly wait until the next one—right
here in our own bailiwick.

NO SHOW IN MEXICO

According to our latest information, there is to be
no high fidelity show in Mexico City this fall. It
appears that shows will be held only on alternate
vears if present plans continue.

Furthermore, partly beeause of the multiplicity of
regional shows in the U.S,, the first ’uerto Rico I1-Fi
Show will be cancelled—at least as a manufacturers’
show. We are sorry to learn of these cancellations for
we feel as though both of these aveas constitute large
and almost untouched markets.

There goes our ““vacation™ this year, if attending
shows can ever be called a vacation,

ROBERT LEE STEPHENS

As the Institute Show opened in Chicago, the entire
industry was saddened to learn of the death of Robert
Lee Stephens, founder and retired president of Ste-
phens Manufacturing Company, following an opera-
tion at lowa City, lowa.

One of the real pioneers in the high fidelity business,
Bob was building high-quality londspeakers long be-
fore he started his company. and hefore that he was
a sound technician in the picture industry where we
first made his acquaintance in 1938, Ile retired from
active management of Stephens Manunfacturing Com-
pany during the summer of 1956, after having built it
up to an hnposing position in the industry.

In the sincerest meaning of the phrase, he was “‘a
jolly good fellow,”” well liked by everyone and a
solid and staunch friend to all. We will all miss him,
and the Shows won’t scent the same without his genial
presence.

AUDIO e OCTOBER, 1957
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NO
FINGERNAIL

FUMBLING !

o

: “T = GUARD”

STYLUS

L ]
& —_—
Only wlth/ the PICKERING'S introduction of the (ridy miniature FLUXVALVE

magnetic phonograph cartridge represents a new era in high fidelity
cartridge design. This newest of PICKERING cartridges brings the
music lover the most eaciting and safest idea in a stylus assembiy since =
PICKERING introduced the first lightweight high fidelity pickup more

than a decade ago. -

PICKERING

Huxvale i

The "T-Guard™ stylus assembly 1s a quick-change. easy to slip-in unit which
eliminates precarious finger-nail fumbling. Its practical " T shape provides a
firm and comfortable grip for safe and casy stylus change.

The most fleaible cartridge in the world . . . the FLUXVALVE is the only
cartridge with the remarkable Y2 mil sivlus . . . exclusive only with
PICKERING. The FLUXVALVE cun be used with any onc of five styli,
Lo meet any requirement or application ...to play any record, &t any speed.

If you are planning to buy a new cartridge —the fact that PICKERING
developed this revolutionary stylus is imporant 1o vore! All of the
rescarch. development and planning that went into the “T-Guard”

stylus is conclusive proof of the superltative engineering shil)
in every FLUXVALVE model you buy.

FLUXVALVE
TWIN SERIES
350 — A turn-
over cartridge

FLUXVALVE
SINGLE SERIES 370

providing a rapid

change of stylus point ra-
dius. Available in 12 models
featuring many combinations
of styli, prices start at a
modest $24,

Ihe FLUXVALVE oy

Qe

-~ A miniature high
quality cariridge for
use in any type of auto-
changer or manual
player arm. Available
in 5 modeis, prices
start al a low $17.8S.

3 rejec ) it

requires no adjustment?

Maodel 194D) UNIPOISE Pickup Armo- A new
<. lightweight . integrated arm and car-
tridge  assembly  containing the F1LUX- ssures distor-
VALVE with exclusive “T-Guard™ e tionless tracking
stylus. The complete assembly — 1one of microgroove
arm and cartridge — is only a fraction and standard groove
of the weight of conventional tone arms. recordings. Available
The high compliance of the “T-Guard® L with the V2. 1 or 2.7
stylus. with the lightweight tone arm E, mil diamond stylns,
and single  friction-Ires pivot  bearing prices trom $59 K$,

for 1hase who fﬂﬂ_ﬁﬂ_ﬂ/ 168 OIrence  eme QUALITY HIGH FIDELITY PRODUCTS BY
P|CKERlNG & COMPANY, INC., Oceanside, N. Y.
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Choice of the hest phonograph pickup can onlv be resolved by comparison!
What is the yardstick? . . . How can you tell? . . . What do you look for? . . .
the answer is 100% Important Quality Features™!

PICKERING has had long experience in the cartridge field. supplying the
finest quality products for recording studios. broadcast stations, wired music
services, and high fidelity home music systems. As a result of this extensive
experience. PICKERING has developed the FLUXVALVE . . . the one car-
tridge which incorporates a/! of the Important Guality Features® so
necessary for high fidelity reproduction from records.

Before you choose a cartridge . ..

LISTEN AND COMPARE ... demand 100% IQF !
Frequency Response: Fiat = ) )
20-20,000 cps + 2 db YES 20 Points | NO OPoints | NO 0 Points | NO OPoints
(see curves on right)

e s YES 20 Points | NO OPoints | YES Points | NO O Points
-4 grams
High Qutput, No . . -
Transformer Required YES 10 Points | NO O Points | NO OPoints | YES 10 Points
Replaceable Styli YES 10 Points | NO OPoints | NO OPoints | YES 10 Points
Y2 Mil Stylus YES 15 Points | NO OPoints | NO OPoints | NO 0O Points
One Cartridge For 2 ; . :
LP's and 78 YES 5 Points | NO OPoints | NO 0OPoints | YES 5 Points
Anti-Hum Design YES 10 Points | YES 10 Points | YES 10 Points | YES 10 Points
Hermetically Sealed YES 10 Points | NO OPomts | NO 0OPoints | NO 0Points
1 di 0% 0%

THE FLUXVALVE...chosen time and again as the top cartridge solely on the
basis of listening quality . . . by panels of qualified experts . . . tests which have
proven that it is actieally less costly to own a FLUAVALVE

The FLUXVALVE preserves the quality and prolongs the life of your record
since there is complete absence of resonances throughout the audio frequency
range.

It may interest you to know that the FLUXVALVE, because of its ability to
make precise and reproducible record measurements, is used for calibrating
recording channels and record masters.

Make the IQF* test today . . . listen to your favorite record

reproduced with a FLUXVALVE ...the gentle pickup.

Series 1940 UNIPOISE Pickup Arm

wilh FLUXVALYE Cartridg

Model 1940 with | mil d1amond ~T-Guard™ shylus $59.8%
model 1940 with 2.7 mil didmond ~ T-Guatd™ $Iylus 59.85
Model 194 SD with 2 mil diamond ~T-Guard ™ stpius 6585

SERIES 370 SINGLE FLUXVALVE SERIES 350 TwIN FLUXVaLVE®

37018 1 mil Sapphire 17.85 350.D0 1 mil Diamond 36.00
370:2S 2.7 mil Sapphire 17.85 350-.500 2 mil Diamond 42.00
37010 1 mil Diamond 29.85 350-D8 1 mil Dlamond 2.7 mil Sapphire 42.00
37020 2.7 mil Diamond 29.85 350-DD 1 md Diamond 2.7 mil Diamond 53.00
370..50 32 mul Diamond 3585 350-D.50 1 mil Diamond V2 mil Diamond 60.00

Avgilable v many other Combinalians ot shyl

For those who con ﬁéﬂf- the aitference B A nT iRV, RGOS TS Y
PICKERING & COMPANY, INC.,

FREQUENCY RESPONSE CURVES

FLUXVALVE

fl-::“

DECHBELS

P
33

4

———l

FREQUENCY IN CYCLES PER SECOND

CARTRIDGE A

DECIBELS

b hi it

t tr—L e —
FREQUENCY IN CYCLES PER SECOND

CARTRIDGE B

44
k:

[N I IS
ki, E

DECIBELS

L illig

FREQUENCY IN CYCLES PER SECOND

CARTRIDGE €

DECIBELS

}»3 R
:
{ i

I -
FREQUENCY 1IN CYCLES PER SECOND

HEEIEEEI

Peaks and/cr resonances in the Stylus
assembly at any recorded frequency will
distort; and, damage the record Eroove.
Therefore, any deviation from flat response
over the recorded frequency band results
in eventual breakdown of the groove wail.
Deviations of from 3-6 db distort the rec-
ord material as much as 60-100%.

SERIES 3500 "T-Guard™ STYLI®
$-3510 1 mil Sapphire 6.00
$-3527 2.7 mil Sapphire 6.00
D-3510 1 mil Diamond 18.00
D-3927 2.7 mil Diamond 18.00
D-350% /2 mil Diamond 23.00

- Other alyius 1ada dvailable oh special order.

www americanradiohistorv com
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Audio Engineering Society
NINTH ANNUAL CONVENTION

NEW YORK TRADE SHOW

October 8-12, 1957

BUILDING, NEW YORK

Program of Convention Papers

Tuesday, October 8.
9:30 a.m, TECHNICAL SESSION: DISC
RECORDING AND PLAYBACK.
Edward Sorensen, Columbia Records,
Inc., Chairman.
LATEST ADVANCES IN EXTRA FINE
GROOVE RECORDING.
br. Peter ¢, Goldmark, CB& Laborato-
ries, New York, N, Y.
CUTTING MECHANISM IN DISC RE-
CORDING.
A. Y. €. Tang, Walworth Company, Bos-
ton, Mass.
PERCEPTION OF WOW.

Sheldon 1. Wilpon, New York Naval
Shipyard, Brooklyn, N. Y., Chairman.
MEASUREMENT OF FLUTTER IN MAG-

NETIC TAPE RECORDING.
Roger H. I'rager, U.S, Navy Electronics
Laboratory, San Diego, (alif.
A RECORDER FOR THE PRODUCTION
OF WOW MEASUREMENT TAPE.
Jack Bayha, V-M Corp.,, Benton Harbor,
Mich.
THE SUBJECTIVE DISCRIMINATION
OF PITCH AND AMPLITUDE FLUC-
TUATIONS IN RECORDING SYS-

TEMS.
Alan Stott and Peter Eric Axon, The
British  Broadeasting  Corp.,  London,

England.

(Read by Dir. K. R. Sturley)
Tuesday, October 8
1:30 p.m. TECHNICAL SESSION: MEAS-
UREMENT OF DISC AND TAPE FRE-
QUENCY RESPONSE.

Sheldon |. Wilpon, New York Naval
Shipyard, Brooklyn, N. Y., Chairman.
THE CALIBRATION OF DISC RECORD-

ING BY LIGHT PATTERN MEAS-
UREMENTS.

'eter Eric Axon and William K. .

Geddes, The Rritish Broadeasting Corp,,

London, England.

(Read by Dr. K. It. Kturley)
CALIBRATION OF DISC FREQUENCY

RECORDS.

Lincoln Thompson, Raymond Engineer-

ing Laboratory, Inc. Middletown, Coun.
AN ANALYSIS OF TAPE NOISE IN A

100 KILOCYCLE BANDWIDTH.

Robert 1. Glendon, U.8. Navy Under-

witlter Nound Laboratory, New London,

Conn,

LOOPHOLES IN STANDARD QUALITY
PERFORMANCE TESTS.

Jdolin M. Leslie, Jr., Ampex Corp, Red-

wood City, Calif.

CALIBRATION OF TEST RECORDS BY
B-LINE PATTERNS.
RBenjamin B. RBauer, CRS
New York, N. Y,
THE STANDARD TAPE AS A PROFES-
SIONAL AUDIO TOOL.
Frank F. Richards, Ampex Corp, Red-
wood City, Calif,
SYMPOSIUM
TEST RECORDS FOR PHONO PICKUP
MEASUREMENTS.

Benjamin B. Bauer, CBS Laboratories,
New York, N, Y., Chairman.

PANEL

William S. Bachman, Columbia Records,
Inc., New York, N. Y,

Laboratories,
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Roy Dally, General Electric Co., Syracuse,
N. Y.

Julian Hirsch, Consultant, New Rochelle,
N. Y.

J. H. McConnell, Electro-Sonic Labora-
tories, Long Island City, N. Y.

Lincoln Thompson, Raymond Engineering
Laboratory, Inc., Middletown, Conn.

Paul Weathers, Weathers Industries, Bar-
rington, N. J.

B. J. White, RCA Victor Record Division,
Indianapolis, Ind.

Sheldon I. Wilpon, New York Naval
Shipyard, Brooklyn, N. Y.

Wednesday, October 9
9:00 a.m. TECHNICAL SESSION: STUDIO
ACOUSTICS AND PSYCHO-ACOUSTICS.

Dr. Leo L. Beranek, Bolt, Beranek &
Newman, Inc.,, Cambridge, Mass.
RECENT EXPERIENCES IN STUDIO

DESIGN.

L. L. RBeranek, W. B, Clark, \W. k. Far-

rell. J. B. €. Purcell, 13 (i, Watters, all

of Bolt, Beranek & Newman, Ine, Cam-

bridge, M 5

(I'resented by Dr. Leo I. Beranek)
TECHNIQUES FOR MEASURING AND

EVALUATING NOISE.

JoJ0 Tlmrick,  Internationa]  Business

Machines Corp., Endicott, N. Y
THE PSYCHOPHYSICAL PARAMETERS

OF THE MASKING EFFECT AS
APPLIED TO SOUND RECORDING
AND REPRODUCTION.

John AL Cooley, Georgetown University,

Washington, D, .

BASIC CONSIDERATIONS IN STUDIO
DESIGN.

H. V. Munchhausen, Munchhausen

Soaundproofing Cua., Ine., New York, N. Y.
AUDIO APPLICATION PROBLEMS.

Gordon Mercer, Audio Vision Company,

Santi Barbara, Calif, Chairman,

USE OF SPEAKER ARRAYS FOR HOME
INSTALLATION.
Gordon Mercer, Audio Vision Company,
Santa Barbara, Calif.
Wednesday, October 9
1:30 p.m. TECHNICAL SESSION: ELEC-
TRONIC MUSIC.

Professor Otto Luening, Columbia Uni-
versity, New York, N. Y., Chairman.
THE INSTRUMENTS [¢) 3 EXPERI-

MENTAL MUSICS.

Dr. Abraham A, Moles,

French  Broadeasting

France.

THE PROCESSES OF EXPERIMENTAL
MUSICS.

Viadimir A,  Ussachevsky,

University, New York, N. Y.
MUSICAL COMPOSITION WITH A

HIGH SPEED DIGITAL COMPUTER.

I.. A. Hiller, Jr. and L. M. lsaacsen,

University of Illinois, Frbana, IH.
ELECTRONIC INSTRUMENT, TOY, ED-

UCATIONAL AID.

Consultant to
System, Paris,

Columbia

Leonard E. Geisler, Japan PElectronic
Trading Co., Tokyo, Japan.

{(Read by George Tloriuchiy
ARTIFICIAL REVERBERATION.

John M. Ilollywood, CBS Laboratories,

New York, N, Y, Chairman.

www.americanradiohistorv.com

SOME NOTES ABOUT ARTIFICIAL RE-
VERBERATION.
Carlos K. R. A. Moura, NIGE Records
Ltd., Sao Paulo, Lirazil and Sergio Lara
Campos, Columbia d6 Brazil, Rio de
Janeiro, Rrazil,
(Ilead by John M. Hollywood)
SOME PRACTICAL ASPECTS OF MAG-
NETIC TAPE REVERBERATION
GENERATOR DESIGN AND OPERA-

TION.
C, J. LeBel, Audio Instrument Co., Inc,
New York, N. Y.

STEREO-REVERBERATION.

R. Vermeulen, Philips INeseinrch Labo-

ratories, Eindhoven, Netherlands.
Thursday, October 10
9:00 a.m. TECHNICAL SESSION: TAPE

DUPLICATION.
Julius Konins, Dubbings Sales Corp.,
Hewlett, N. Y., Chairman.

COMMERCIAL DUPLICATION OF

STEREO AND MONAURAL TAPES.

Russell J. Tinkham, Ampex Corp., Red-
wood City, Calif.

PROBLEMS AND CONSIDERATIONS OF
TAPE DUPLICATING PRODUC-
TION.

Julius A. Konins, Dubbings Sales Corp.,
Hewlett, N, Y.

AUDIO TRANSISTOR APPLICATIONS.
Frank Dukat, Llaytheon Minutaeturing
Co., Newton, Mass, Chairnan.

A TRANSISTORIZED PREAMPLIFIER
FOR PROFESSIONAL TURNTA-
BLES.

Harold J. Paz, Radio Corp. of America,
Camden, N, .

TRANSISTORIZED MAGNETIC AND
PHOTOELECTRIC INPUT STAGES
FOR SOUND MOTION PICTURE
PROJECTORS.

S F. Bushman, Bell & Howoell, Chicago,
1.

A PORTABLE TRANSISTOR MUSIC-
SYSTEM.

Richard S. Burwen, Minneipolis-Ttoney-
well, Boston, Mass.

Thursday, October 10

1:00 p.m. TECHNICAL SESSION: MAG-

NETIC TAPE DEVICES,

Walter H. Erikson, Radio Corp. of

America, Camden, N. )., Chairman.

A SURVEY OF FACTORS LIMITING
THE PERFORMANCE OF MAG-
NETIC RECORDING SYSTEMS.

Eri¢c D. Daniel, National Bureau of
Standards, Washington, D, C.; P k.
Axon and W. T. Frost of The British
RBroadcasting Corp., Londor, England.

A CONTINUOUSLY VARIABLE TAPE
DRIVE MECHANISM FOR THE IN-
VESTIGATION OF SOUND PHE-
NOMENA.

John J. Ianson, Pyramid Interprises,
Nashville, Tenn.

VARIABLE SPEED SCANNING OF RE-

CORDED MAGNETIC TAPE.
William 8. Tatham, U.S, Nzvy Under-
water Sound Laboratory, New Iondon,
Conn,

DESIGN OF AN AUDIO PROGRAM
SELECTOR IN A MAGNETIC TAPE
RECORDER.

A. Y. ¢, Tang,
Abass,

Wialworth Co., Boston,

(Continned on page 103)
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Shown at Bell Lahoratories, Murray Hill, N, J.. are, left to right, F. J. Herr, S, T. Brewer, L. R. Snoke. E. F. Zajac and F. W, Kinsman.

They’re wiring the seas for sound

These five Bell Labs scientists and engineers may never ~go down to the sea in ships.” Yet.
o 7 =)

they’re part of one of the most exciting sea adventures of modern times. Along with many

other specialists. they are developing the deep-sea telephone cable systems of the future.

Here’s how they join many phases of communications science and engineering—to bring
people who are oceans apart within speaking distance.

F. ). Herr, M.S,, Stevens Institute, is concerned
with svstems design and analvsis. le studies the
feasibility of new approaches and carries out
analvsis programs to select optimum paramelers
for a proposed system design.

S.T. Brewer, M.S. in E.E., Purdue. communications
and electronics engineer, explores new designs
for sea-hottom amplifiers needed to step up
power of hundreds of simultaneous telephone
conversations.

L. R. Snoke, B.S. in Forestry, Penn State, is the
team biologist. He investigates the resistance of
materials to chemical and microbiological attack
in sea water. Materials are evaluated both in
the laboratory and in the ocean.

E. E. Zajac, Ph.D. in Engineering Mechanics, Stan-
ford. is a mathematician. He studies the kine-
matics of cuble laving and recovery. Cable's
dvnamic characteristics, ship’s motion. the
mountains and vallevs in the ocean bottom—all
must be taken into account.

F. W. Kinsman, Ph.D. in Engineering, Cornell.
solves the shiphoard problems of storage. han-
dling and “overhoarding” of cable. New ma-
chinery for laying cable is being developed.

Deep-sea cables once were limited to trans-
mitting telegraph signals. Bell Labs research
gave the long underseas cable a voice. New re-
search and development at the Labs will make
this voice even more useful.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

WWW . americanradiohistorv.com
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Stereosonic Magnetic Recording

Amplifier

ARTHUR W. WAYNE*

Describing a specific amplifier designed for a Ferrograph Tape Deck, but
one which could be adapted fairly easily to accommodate any other type
of stereo deck with heads of similar impedances and drive requirements,

HE BASIC REQUIREMENTS of any ag-
netie recording system are tfew and
simple. They are:

(1) A tape transport deck

(2) (a) A loudspeaker and (b) a
hox or baftle for it,

(3) An amplifier

(4) A reasenable amount of intelli-

genee in the use of (1) (2) and
(3).

Requirement (4) is casily disposed
of, as it is obvious that every reader of
Avnio will more than satisfy it; and of
the remaining three items, the only ones
in reach of the ordinary amatenr con-
structor are (2) (b) and (3). So far as
(2) (b) is eoncerned, suggestions will
be made in Appendix 2 for the con-
strietion of a resonant enclosure suitable
for use with one particwlar malke of
speaker only: and, as there are few
amatenrs with the necessary  facilities
for acoustic determinations, where other
londspeakers arve preterred, the maker's
recommendations should be sought,

This leaves us with (3); and a strietly
practical deseription of a  comnereial
amplifier, intended for stereosonic or
single-channel use at will, and eminently
suited for amatemr eonstruetion, follows.

With a genuine high-fidelity output
of 15 watts per channel, rising to 25
watts peak, and a comprehensive tone-
control system, it provides a quite use-
ful amonnt of noise tor the smaller P.A,
operator as well as for the home,

The basie amplitier, the Shirley Labo-
ratories Ltd. FS101, shown i Fig. 1
was deliberately developed with “listen-
ability” in mind, a subtle facet of hi-fi,
not always completely covered by eon-
temporary design, Most modern ampli-
fiers have approximately equal charae-
teristies, but there is no doubt that, to
paraphrase “Animal Farm,” some am-
plifiers are more equal than others. Now,
we engineers are a parochial lot, much
given to blinding ourselves by scienee,
and with a touching faith in figures:
moreover, we labour under the extra-
ordinary delusion, perhaps in company
with the biologists, that these figures

* Shirley Laboratories, Ltd., 3, Prospect
Place, Worthing, Susscr, England.
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tell the whole story. kven here we don't
play fair, for we talk glibly about
square waves and sine waves, and all
the other sorts of waves, without ex-
plaining that these are funetions, part
of a general system of analysis of which
our familiar audio problems are a very
small part indeed. (Fven the concept of
a square—eubie >—wave in three dimen-
sions seems a little ditticult, and we do
hear in three,)

The F'S103 is designed to work with
the “Ferrograph” type OS85 stacked-
head deck, now becoming available in
the U.S.A.; and it has been demon-
strated in conjunetion with this deck at
virions Audio Shows in New York and
elsewhere, where it appeared to arouse
interest, For the amateur who wishes to
experiment, Appendix 1 gives details of
some possible moditieations, one or two
of which are in nse on versions of the
amplifier manufactured for specialized
purposes. [t is not proposed to discuss
the theory of magnetic recording, as
this has been fully covered in this jour-
nat and elsewhere.

Over-all Circuitry

In the over-all schematie Fig. 2, the
figures and letters in the cireles refer to
the tag strips on the underside of the
88 deck. All funetion switehing on
Ferrograph equipment is provided on
the deeks themselves, which makes the
task of the econstructor considerably
simpler than it would be if the switeh
units were incorporated in the amplifier,
At the same time, it venders possible the
provision of heavier and henee more
reliable switelr banks, those on the 88

”

:
i.
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being very substantial,  The terminal
strip locations are shown in Fig. 3, and
the spare positions on the switches may
be used for a variety of functions, as
dictated by the will of the constructor.
Where a letter and a digit appear in a
cirele, ez, 3L, OU, this is to be taken
that the letter indieates *L.7 for the left-
strip and “U” for the upper strip, the
digit referring, of course; te the number
opposite the tag, The cireuit deseription
of the amplifier proper will be of one
channel only, the left one in the diagram,
the second channel being a mirror image
of the first. The transpositions are
obvious.

On replay, the input from the head is
taken, through a stundard co-ax socket,
to T',, the head-litt transformer, and via
J, to the grid of voltage amplitier 1, a
low-noise pentade, The output from the
anode of this valve is hy the way of
Crsy Crzy Rypy and J, to the top of P,
the gain control. €, and R, supply a
small amount of treble litt, the signiti-
cance of which will be considered later,
and R,, and Cy are an RC bass Lift net-
work, providing most of tae necessary
cowpensation for the tape losses, Fur-
ther amplifieation is by 1", another low-
noise pentode, the output frem which is
through €,, and the tone-eontrol net-
work Pyl Ry oI, Ryy 1-C 1y C-C - -
C,,. When the controls are at their mid
positions, there is a hoost of approxi-
mately 2.5 db at 50 ¢ps. In theory, sueh
a network should be fed fron a low im-
pedanee source to avoid high frequeney
losses, but in faet, the difficulty does not
oceur, capacitor €, compenszating up to
about 45 keps. However, it is very casy
to reduee the source impedance by the

—
® ['as
S

RAEEE

Fig. 1. Front panel arrangement of the completed stereo recording and playback
amplifier,
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Fig. 2. Over-all schematic of the amplifier described.
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simple expedient of connecting a 10-
megohm resistor between the grid of V,
and the junction of C,, and C,,. A 47,-
000-ohm resistor from the grid of V, to
the arm of P’ will tend to prevent any
interaction with V,;. The maximum bass
lifts and cuts are 18 db at 20 eps rela-
tive to 800 cps, the treble lift and cut
at 20,000 eps being 14 db and 18 db
respectively.

V4 is another voltage amplifier, with
feedback via potentiometer R,;, R, in
the cathode eireuit, phase correetion he-
ing provided by C,,. Actually, C,, is
more in the nature of an insurance
against r.f. when the output tubes are
viciously overdriven, it being quite su-
perfluous under normal conditions. Ad-
ditional feedback is obtained by the
omission of a bypass capacitor for R,,.
1t is difficult to apply feedback over the
whole of the amplifier because of (a)
the provision of the two inputs at dif-
ferent levels and (b) the equalizing and
tone-control networks; but the ecireuits
of V, and V; are so caleulated as to
introduce negligible distortion in these
stages. Vg, is d.c.-coupled to V,p, the
phase splitter, which operates with equal
loads, R, and R,, in the anode and
cathode circuits, thus providing the out-
of-phase driving voltages for V, and
Ve, feeds being via C, and C,, and the
grid stoppers R, and R,. For hair-split-
ting in addition to phase splitting, R,
should he about 12 per ecent lower in
value than R,,, but in practice, very
little difference in output voltage from
the two sides will he observable. 17, and
V. are operated in elass ABl with
common cathode resistor R;, bypassed
by (',. Should it be desired to use the
output valves in pure class A the anode-

to-anode load must be altered to 11,000
obms, E; dropped to 75 ohms, and C,
omitted, when the valves will become
self-balaneing under most conditions,
owing to feedback in R;. R, and R, are
sereen-grid stoppers, to remove a possi-
ble source of unwanted r.f. oscillation
on full drive, the stoppers being con-
siderably more effective in this position
than in the anode leads. Feedback to
ensure valve balance may he attained by
the inclusion of an undecoupled resistor
of 150 ohms in the ecommon H.T. feed
between the junetion of R,, and R,, and
R, and R,; but it is, however, unneces-
sary, unless the emissions of V', and V,
are markedly different, in which ecase
the valves should be changed, anyway.

T,, the output transformer, must be
chosen with care, as it is a very eritieal
component, and only the best will do
here. It should not be overlooked that it
has to deliver up to 15 watts on con-
tinnons sine-wave drive. rising to 25
watts on peaks, and yet not lose its
induetance under low-signal conditiens:
its coupling must he tight, its self-
capacitance low, and its resonance
points right outside hoth the audio and
low r.f. ranges, this latter beeause of the
inevitable stray hias appearing at the
anode of the V,, when reeording: so it
will be seen that no second-rate com-
ponent from the surplus market will he
satisfactory.

Power Supply

The power pack is perfeetly normal,
except for the provision of a 100-uf
capacitor for smoothing. This is to pre-
vent interaction hetween the ehannels at
low frequencies, a point not to he for-
gotten if the econstructor contemplates

using existing stocks of different values
off the shelf. The reservoir capacitor,
too, must be chosen with care, that used
in the commercial equipment being
capable of handiing a ripple current of
600 ma. As the total current drawn by
the amplifier on RECORD is approximately
230 ma., it will be seen that the 600 ma.
ripple requirement is not excessively
high. The formmlas for ealculating hoth
the impedance of the smoother and the
ripple current in the reservoir are given
in Appendix 1, as well as an alternative
power supply seetion, to eater to the
more impecunious reader.

Ry, must be explained at this point.
On the Ferrograph decks, a quick-re-
lease device is fitted in the form of a
solenoid, the armature of whieh nor-
mally holds the switehes and linkages
“in” when operating. Depression of a
small button on the deek control panel
short-circuits the solenoid coil, so re-
leasing the armature and stopping oper-
ations. Rge is the limiting resistor for
the solenoid current, the rainimum re-
quirement of which is 30 ma., the coil
resistance being 300 ohms.

On ReCOrD, movement of the deck
control knob to that funetion automati-
cally disconnects the heads from the
input sockets, and joins the B+ lines to
the oscillators, of which more anon. It
also conneets the anodes of the recording
output valves to their respective heads,
together with the bias inputs. On the
amplifier, recording is done, in the case
of low-level inputs, via J,, which is a
double eireuit jack socket. Insertion of
the jack changes over hoth the ground
and live econtacts, hreaking the first, so
diseconneeting the bass equalizing chain

(Continued on page H6)

Cly Clﬂ
Cy Cs, C,

0.25 pf, 500 v, paper

a3 Cser 25 uf, 25 v. clectrolytic

C-ﬂ'
Cyy Cis 3200 puf, miea or ceramie
Cy, Ce Cy, Cyy
Cll' Clﬁl C[i!
Cl‘) Ct?! C_'M
C-‘" C.|7) Cll)
Cso, Cine Ciy L5 pf, 500 v, paper
Cy Cy 012 uf, 500 v. paper
Ciy Cy 500 puf, miea or ceramie
Cis Cu 30 uuf, miea or ceramie
Csiy Cys, Cssy €z 1000 yuuf, miea or ceramie
Cus Cay Cysy Cye 01 pf, 500 v, paper
Cn, Ciey Cenv Cary
1y Cu 200 puf, mica or ceramic
Ci» Cyy 1500 puf, mica or ceramic

s a2y (}I.IV

16 uf, 350 v. electrolytic
2200 ppf, mica or ceramic
3000 puf, Silver Mica

ZITER T

47
Csyy Oy

Ci, 100 uf, 450 v. electrolytic
Cu 60 uf, 450 v. eleetrolytic
L, 2.5 mh.

L, 10 Hy. 250 ma, 200 ohms

Pl! 1,!! I’lv
],‘) 1)3Y Pl

2 megohms, audio taper
Py Py Py, Py

50,000 ohms, linear, pre-
set
10,000 ohms, linear, pre-
set

Pll! Pll
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PARTS LIST

Ry R.. Ry R, 47 ohms, % watt, 109
Ry By Ry

Ry Ry, R, 4700 ohms, Y% watt, 109,

k. I, 130 ohms, 4 watts
. ke R R,
R, 0.47 megohms, % watt,
109,

>
K, ll'm !‘u; Rn,
Ry, Rygy Ry,
Any " 42

R, Ry,

0.27 megohms, high sta-
hility, 5%
47 ohms, %4 watt, matched
to within 5%
Ry By Ry

Rl?) R‘!) R“!

330 Alsy

Ry Ry, Rss’ Rn

47,000 oluns, V% watt, 10%
1.5 megohms. high stahil-

ity, 5%
RI" 1"3'! R5'7
R‘ﬂ! Rﬂ.‘! R‘I 0'1
10%
2200 ohms, % watt, 10%
2200 ohms, high stability,

megohms, %% watt,

Ry By, Ry

20y 09
5%

Ry, Ry, Ri, R 15,000 ohms, % watt,
10%

Ry, Ry 1.0 megohm, Y watt,
10%

R. Ry 0.22 megohms, V4 watt,
10%

Ry, Ry 22,000 ohms. % watt,
10%
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Ry, R, 1000 ohms, high stability,
5%

Ry, Rsy 470 ohms, 1 watt, 10%

Repyy Ry 0.33 megohms, %4 watt,
10%

Re, Res 10,000 ohms, V% watt,
10%

Re:, R 10.0 megohms, % watt,
10%

Ry 10,000 ohms, 15 watts,
wirewound

T, T, push-pull output trans-
former, 10,000 p-to-p/15.

T, T, Wright & Weaire type
969

Ts, T Wright & Weaire type
579

T Power transformer. Pri-
mary as requirad; second-
aries: 300-0-300 v. at 250
ma; 5 v. at 3 amps; 6.3
v. at 8 amps, CT.

Vi Ve Vo Vi EL84

» Vs BCC83 (12AXT7)

Vo Vi, Ve, V, EF8G (Z-729)

Vi Ve 6VE

Vi Vu ECC35

Vi (/34
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Loudspeaker Damping

The author presents an interesting and thorough discussion of the effects of mechanical,
electrical, and acoustic damping on frequency response, resonances, and transient performance.

NE OF THE LESS widely understood
subjects in audio, it would appear,
is damping and transient response,

particularly in relation to loudspeaker
systems, The following is a general out-
line of the problem, and an attempt to
clear up some of the more prevalent
miseonceptions.

Some of the material here presented,
by virtue of the fact that it is contrary
to many popularly accepted (and even
published) ideas, may appear to be
radieal in approach. Tt is, however, en-
tirely eonservative. The subject has heen
well investigated in the literature; the
main concepts in this artiele, for ex-
atuple, appear in a mueh more complete
and mathematically rigorous form in
Reranek's Acousties,! and a motor engi-
neer should casily recognize the lack of
novelty of the hasic ideas relative to
cleetro-magnetie damping.

Terminology

Before proeceding further we must
be clear about. the meaning of our terms.
Damping refers exclusively to the intro-
duction of a resistive clement into a
vibratory oscillatory system. This resis-
tive clement may be eleetrical, mechan-
ieal, or acoustieal.

If we introduce alternating cuergy
into an eleetrical or mechanieal system
—we could apply a.e. to an eleetrieal
cireuit, or vibratory force to a meehan-
ical device—the system  will  respond,
oscillating in the grip of the applied
stimulus. The extent to which the system
will oscillate, foudly referred to as its
“response” by audiofans, depends on its
impedance. Tmpedance may bhe thought
of as mechauical, acoustical, or electrieal
intransigence—the unwillingness to he
moved or to pass current under the par-
ticular conditions involved.

The reactive part of the impedanee,
associated  with characteristics as
mass, clastieity, inductance, ete., allows
the load to accept energy for storage
only, not for absorption. A frictionless
system of a weight on a spring would

such

* Aeoustic Kescarch, Ine., 24 Thorndike
N, Cambridge 41, Mass,

1 leo L. Beranek, .teoustics,
Hill Book Co., 1954,

MeGraw-
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Fig. 1. Response of o direct-rodiator

speaker system, in the region of reso-
nance, at different values of Q of its
mechanical system, (After Beranek)

2o on bobbing forever once it was
started. The real or resistive part of the
impedance, associated with electrical re-
sistanee, frietion, and viscosity, permits
the load to aceept energy permanently,
Le., to absorb it (or, as in the ease of
radiation resistance, to aceept energy
for one-way transmission).

When we conceern ourselves with how
the system acts, not during the time
when it is working steadily, but at the
very start, on the “attack,” and also at
the end, after the stimulating and pre-
sumably controlling foree has been re-
moved, (the “decay™). we are dealing
with transient rather than steady-state
response,

Attack and Decay

[t would he useful to consider conerete
examples of the transient response of
wechanieal systems, Let us consider two
such examples: the response of a kettle
drum to the impact of the drumstick,
and the response of a loudspeaker to
a signal representing the drum’s re-
corded sound.

When the drumstick falls it produces
a deformation of the stretehed skin, The
veloeity of the initial, complex move-
ment of the membrane over the distanee
travelld will not be in step with the

wWwWWwW. americanradiohistorv.com

natural frequeney of the drum's me-
chanieal-acoustical system. The strike
sound, instead of having the same piteh
as that to which the drum is tuned, will
exhibit fundamental compouents of much
Ligher frequeney.

The amplitude of the steady-state
sound that will ultimately appear due
to the blow will depend on the imped-
ance of the drum's primary woving
system, relative to the applied force.
The amplitude and duration of the
initial, higher-pitehed attaek sound will
depend on the impedance of the drum
to higher frequency stimuli, and the Q
at these higher frequencies. The more
amenable the drumhead is to moving at
veloeities and amplitudes eorresponding
to higher frequencies than its funda-
mental, the crisper will be the attack
sound. The nature of the transient acous-
tical attack is therefore a function of
the frequeney response of the drum—
the relative amount of sound it puts out
when stimulated at different frequencies.

Onee the drumstick bounees oft, the
drum is on its own. It ean operate only
on the energy that was supplied in the
single stroke, as it will reeeive no more
energy until it is hit again, We know,
of course that the sound continues. If
the drum were totally undamped it
would continue to vibrate forever, but
mechanieal and acoustical resistance pro-
vide light damping to absorb the vibra-
tory cnergy gradually, and the sound
takes a relatively long time to die away
unless it is checked by the player, This
is the decay; the length of deeay time
depends on the amount of damping.

In the case of a loudspeaker repro-
ducing the kettle drum’s sound a similar

hanicol Lumped ol of
due to mechonical and
‘ymognnli: domping acousticol systems,
I | Ry M C Rya
c 3
3
3
'
g e
5 2
« 3
>

-—

Fig. 2. Simplified electrical analogy to

mechanical system of o speaker, includ-

ing the mechanical resistance introduced
by magnetic damping
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analysis applies, The initial stimulus s
provided, not by an external blow, but
by w surge of signal eurrent from the
amplitier, and the attendant magnetie
field built up around the voiee coil. And
since the speaker should vibrate only
when the signal so dictates, it nmst have
a highly damped mechanieal system. 1§
the speaker cone, like the drumhead it
selt, continned to vibrate after the con-
trolling  stimulus  had  stopped  there
would be a hopeless confusion of sound.

The quality of' the reproduced attack
sound, ux in the ease of the drum, is
a function of the speaker's response
to higher-frequeney sound components,
Thus the attack sounds reprodueed by
multispeaker systems arve controlled, not
by the low-tfrequeney performance of
the wooter, but by the performance of
whatever mnit is assigned to reproduecing
the mid and higher fregueneies, and
may involve the woofer itself hittle or
not at all, depending on how low the
erossover frequency ts. By definition, a
woofer which covers only the low-fre-
queney range eannot and is not intended
moxt  transient  attack
sonnds, Itx contribution to a erisp drum
heat is to nmove, however Inmberingly,
in acenrate veproduction of the tund:
wmental and lower harmonie frequencies
only; the sharper attack components
are reprodueed and contributed by other
speakers,

So mueh for the general background
of the problem. We may now twrn onr
attention to the more specitic question
of londspeaker damping,

to  respond  to

Magnetic Damping in Speakers

Speakers ave damped, in their main
resonance region, in three wayvs: me-
chanieally, throngh triction in the sus-
pensions, acoustieally, through variouns
methods of applying aconstie resistance
and through the air load resistanee, and
magnetieally. In eflex and horn
systems aeoustic damping normally pre-
dominates; in direct-radiator svstemns
most of the burden of damping falls on
the electro-magnetie systen, Damping
ol cone break-up modes of vibration, at
higher frequencies, also takes place in
the cone material and in its edge termi
nation, but thix is not the subject of the
present article,

Magnetie damping results in an addi-
tional mechanical resistancee heing ap-
plied to the moving svstem. This me-
chanical resistanee can be investigated
diveetly in a very simple manner—if one
shorts ont the terninals of a londspeaker
containing a fairly heavy magnet, and
then tries to work the cone back and
forth manually, it will feel as though the
voiee-coil has been vis-
cous fluid. The apparent viseosity dis-
appears as soon as the terminal shovt is
removed. When the speaker is connected
to an amplitier with a low souree re-

bas

immersed in a
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Fig. 3. Test set-up for measuring speaker performance. The speaker sees a controlled
solid angle of 180 deg.

sistance the amplifier souree resistance
veplaces onr experimental short, H the
souree resistance ix raized in value (lower
damping factor) the mechanieal damp-

ing vesistanee i correspondingly  de
ereased,

The effects of <peaker magnetie dinp
g are twotold:

oIt prevents vibration  from
continuing after the signal has stopped
{hangover).

2, It econtrols response in the
frequeney region of resonanee, perhaps
an octave on cach side.

The first of these effects is generally
known and  widely  commented  upon,
while the second is not o well known.

The mechanieal resistanee introdueed
hy magnetic damping may hecome the
major element in the speaker’s meehan
ical impedanee in the vegion of reso-
nance, where nmmss and compliance ve-
actances caneel each other ont. Actually,
the influenee begins at some fregueney
above vesommnee, when the mass resct

cotie

bass

anee beeomes equal to the damping me
chanieal resistanee.
The extent of the fluence of dmnp-

Fig. 4. Recorded
speaker response
curves for differ-
ent values of am-

plifier  damping AK-IW

factor, open field "““""'._‘f‘f,_."%:.,o.‘?“
conditions. The e

calibration curve |

for the recording has mnfin |
equipment, not in- e 7;:0/“
cluding micro- ,_,,,_,"‘-, 06 000

phone, appears at
the top. (See Fig.
5 for corrections).
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ing is a function of the value of moving
mass in relation to the damping resist-
ance, tore preeisely, on the mechanical
Q of the system. Where the resistance is
small velative to the mass reactance at
resonance (a high-Q system) the etfeet
of damping on bass respouse is small;
where the value of resistance is large in
relation to this mass reactance the effect
on bass response is great. This ix a sim-
plitied way of saying that which is de-
seribed exactly by the well-known fam-
ily of eurves representing the frequency
responze of resonant systeris for differ-
cut values of Q. Figure 1 veproduces a
sot of such curves, speciticatly applied
to the acoustie ontpnt of speakers.® All
dynamie  lowdspeakers, of  course, arve
mass-elasticity resonant systems.

The erux of the matter is that for that
vithte of @ which will bring the resonant
peak down to a tlat eurve, the damping
will alko be such as to prevent any hang-
over. For lower values of @ the hang-

2 Ihidi, po 226, Also see DL EL 1L, Shorter,

**Lowdspeaker  eabinet  design, '’ o 382,
Wireless World, Vol, 56, No, 11, Nov,,

1450,
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Fig. 5. Response curves of Fig 4, corrected

for the calibrated errors of recorder and

microphone (calibration curve for the lat-
ter appears in inset),

over will continue to be dammped out in
neither better nor worse fashion, but
other things being equal, there will he
an attennation of bass response as indi-
eated in Fig. 1.

The mechanieal Q of a system is eon-
trolled by the relative values of mass and
resistive clements at the resonant fre-
yneney, according to the relationship:

where M =

B =weehanieal resistanee

wg=2 7 times the resouant fre-
queney of the system. (Note
that M is the mass reaet-
anee at resonance)

In the ease of a londspeaker this ex-
pression may be elaborated into:

0= we M
Lo+ Ry+ Ry
where
M =mass of voice-coil and cone,
plus  acousticnl  mass  re-
flected into the system
Ri=uconstical resistanece
Ry =mechanieal resistanee of sus-

pensions
Rp=cquivalent  meehanical  re-
sistance  associatel  with
magnetic damping, This is
Bl

equal to Tt R ¥ E
where B ix the air gap flux
density, 1 is the length of
wire in the pap, Ry is the
voice coil resistanee, Einy is
the amplitier souree resist-
anee, and Ky is any other
d.e, resistance in the line,

The dynamical analogy to the mechan-
ieal system ot a londspeaker, ineluding
the mechanieal resistance due to mag-
netic damping, is shown in Fig. 2. Sinee
the amplifier source  resistanee deter-
mines the value of this magnetie damp-
ing mechanical resistance, a variable
damping factor eontrol ean be used, par-
ticnlarly with a direet-radintor speaker,
to control the Q over a fairly large
rango of values.

It can be secn in Fig. 2 that at fre-
quencies well above resonance the equiv-

26

alent  electrical  eireuit is  inductance
controlled, that is, the net reactance is
inductive, representing mass control in
the speaker’s mechanical system. As the
frequeney is lowered in the direetion of
resonance the net inductive reactance de-
creases, and current flow (velocity in the
mechanieal system) correspondingly in-
creases, This is as it should be; the cone
veloeity of a direct-radiator speaker, for
constant acoustieal power, must double
with each lower bass octave in order to
offset the progressive deerease in air-
load resistance.

At some frequeney, depending on the
speaker used—perhaps an octave above
resonanece—the net induetive reactance
will hecome equal to the total resistance.
R will thenceforth, as the frequeney is
lowered, aet to reduce current progres-
sively, compared to the rising value that
would exist in a pure LC cireuit. That
value of R which produces a ¢ of abonut
1 gives an approximately flat eurve, with
neither resonaut peak nor hass attenua-
tion.

If R, is swamped by large values of
other resistive elements due to the na-
ture of the speaker system, its effect will
obviously be minor,

Below resonance the net capacitive re-
actanee of the circuit begins to mount.
until it is greater in value than the total
R. An octave or so below resmunee, then,
R again loses its influence,

It should he clear at this point that
the absolute value of the mass of the
speaker’s moving system has no relation
whatever 1o damping or hangover. It is
the mass-resistanee ratio that influences
the Q. The only exeeption to the former
statement is provided by the new elecetro-
static units, where the mass of the very
hght diaphragm may be kept so low that
the controlling resistive element is the
actual air load resistanee.3 In such a ease
all system constants heeome tied to a
fixed reference of resistance,

Nor does the ahsolute value of the
mass influence attack performanee. What
is needed for the proper reproduction of
attack sounds is: (a) the same level of
system response at the attack frequenecies
as at the fundamental, however this is
achieved, and (h) uniform respounse in
the region of attack frequencies (corre-
sponding to proper damping in this
range). so that the attack frequencies
themselves don’t ring.

So much has been said and written
contrary to some of the above conclu-

3 Arthur A, Janszen, ‘CAn eleetrostatic

londspeaker development,’’ p. 89, JAES,
Vol. 3, No. 2. April, 1955,

sions that it was felt that a set of actual
field measurements, illustrating the main
points of discussion, would prove bhoth
interesting and informative, Accord-
ingly a direct-radiator speaker system
of known characteristies was fed by an
amplifier with controllable damping fae-
tor, and facilities for measuring the
speaker frequencey response and deeay
characteristies were provided, as illus-
trated in Fig. 3. The test set-up in which
the speaker is sunk into the ground in
the middle of an open field, its face flush
with the surface, have been described by
the writer.? The speaker sees a controlled
solid angle of 180 deg., and test condi-
tions conform to ASA and RETMA
specifications. Validation of the fre-
quency-response curves of the speaker
used as representing essentially funda-
mental output was also deseribed in the
article referred to,

The equipent. used ineluded the tol-

lowing :

AR-IW  Acoustiec Research
system (woofer only)

Fairchild 275 power amplifier, with
variable damping factor

Bruel and Kjaer beat frequeney oseil-
lator BL-1014, meclanieally cou-
pled to:

Bruel and Kjaer level recorder (auto-
matie) BL-2304

Electro-Pulse pulse generator 1310A

Bruel and Kjaer microphone ampli-
fier BL-2601

Altee  21-BR-150
phone

speaker

capaeitor wmiero-
The acoustie output of the speaker
over its frequency range was measured,
using the automatie frequeney-level re-
corder, at an input power of 20 watts,
These enrves were re-run on the same
graph paperS with all conditions the
same, except for a change of setting of
the damping factor control (thereby
changing the damping resistance and
the speaker’s mechanical Q). The results
are reproduced in Fig. 4. 1t will be seen
that the curves conform closely to the

+ Edgar M. Villehur, ¢¢Commnereial acons-
tie suspension speaker,’’ p. 18, Aupio, July,
14955,

5 Unfortunately, 30 db per decade
(American standard) graph paper was not
available, and 20 db per decinle paper had
to bhe used,

Fig. 6. Acoustic output of speaker, as monitored by microphone and oscilloscope, in

response to step-front of low-frequency square wave: A (left), With amplifier damp-

ing factor of 6; B (center), with damping factor of 1; C (right), With damping
factor of 0.1,

wWwWWwW. americanradiohistorv.com
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theoretically plotted eurves of Fig. 1,
especially when they have been corrected
for the calibrated errors in recorder and
microphone (Fig. 5).

The effect of the increased amplifier
source resistance on the upper frequency
range can also he seen: this is due to the
rising electrical induetive reactanee of
the voice-coil.

Figure 6 is a series of three osecillo-
scope photos of the wave forms of the
acoustical output of the speaker, in
response to the step front of a low-
frequeney square wave, They represent
magnetic damping conditions associated
with each of the three curves of Fig. 5.
Note that there is no significant dif-
fercnee between the recorded hangover
associuted with a properly damped and
an over-damped system. Ringing at the
speaker’s resonant frequeney is clearly
seen, however, in the under-damped con-
dition, as is a large increase in the
slight initial secondary ringing., at a
higher frequency, which shows up as a
disturbanee half'way down the first deeay
slope.

1t should be possible at this point to
see the error in that miseoneeption about
damping which denies ability to the am-
plifier souree resistance to damp the
speaker mechanically because of the lat-
ter’s low conversion efficieney. Magnetie
damping is, of conrse, powerless to con-
trol effects which take place in the course
of energy transfer hetween the mechan-
ical system of the speaker and the sur-
rounding air, hut it is of paramount im-
portance in controlling the mechanieal
system itself., Tt should also be noted that
the magnetie damping of the speaker is
a funetion of the magnetie ficld strength
and of the amount of copper in the gap.
Since these two faetors do not uniquely
determine clectro-acoustie cfficieney (the
mass of the moving system, and the
method of ecoupling the diaphragm to
the air are at least as important), there
is no direet relationship hetween eleetro-
acoustic efficieney and damping. The
AR-1W used in these tests, for example,
a speaker with very low over-all effi-
ciency, has unusually high magnetie
damping due to its heavy magnet and
to the large amount of copper in the
gap. It is, as a matter of faet, in danger
of being over-damped when improperly
used, as under conditions similar to
those of the lower curve of Fig. 3 (180
deg. solid angle of radiation, high damp-
ing factor), in which bass attenuation
ean he seen.

Figure ?a is a recorded graph of the
frequeney response of the speaker in n
living room, with the two extremes of
damping factor used in Fig. 4. Note that
the over-all shape of the curve is affected
by changing the damping factor, in the
sane way as it was in Fig. 4, but that
the irregularities due to the acoustieal
environment of the room are eompletely
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Fig. 7. A (top),
Response curve
of speaker
mounted in
two-sided cor-
of room.
Lower curve is toag fu o g o
for damping

factor of 6, up-

per curve is o

Puafum
vt ¥
. [V &w/
for damping

€ ¢«
factor of 0.1. ;
B (bottom), Re-
sponse
of the
speaker in a
different posi-
tion in the
same room at
damping foc-
tors of 6 ond
1.

AR-tW
dalis e 105 finvy

- rwriconmet

ner

curve
same

00 fron

&/

uninfluenced. This illustrates the inde.
pendenee of room  ringing—associated
with peaks and dips in the steady-state
frequency-response eurve—from damp-
ing in the speaker system itself. The
enly damping that ean have any effect
here is that connected with the room sur-
faces; neither magnetie, mechanical, nor
aconstical damping of the speaker’s
moving system can affeet a eure. The
latter point is further ilhustrated in Fig.
7h, a frequency respouse record of the
same speaker in a different part of the
same roont,

Effect of Solid Angle Seen by Speaker

Tt may have been noted that the con-
dition of high damping faetor produced
bass attenuation when the speaker radi-
ated into 180 deg. in the open field, but
that the same high damping factor is
assoeinted with essentially uniform re-
sponse down to 30 ¢ps in the indoor
measurement (ignoring room-derived ir-
regularities, and correcting for iniero-
phone and recorder). In the room the
lower damping factor produces a some-
what exaggerated bass. The primary
reason for this lies in the fact that the
speaker in the room was momted so
that it faced into a reduced solid angle
(90 deg.)—in a corner, off the floor.

Figure 8, also borrowed from Bera-
nek’s Acoustics, shows the change in bass
response  produced by vrestrieting the
solid angle seen by a speaker. Higher-
frequency components arve concentrated
in the area ahcad of the cone, and if the
environmental solid angle scen by the
speaker does not similarly restriet the
non-directional bass, it will he thinned
out relative to the treble. As might be
expected, below the frequeney at which
the speaker’s signal beecomes essentially
non-direetive cach suneeessive halving of
the solid angle doubles the hass power,
or raises the response curve by 3 dh.

Tt would seem to be a good idea for

www.americanradiohistorv.com
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someone to design an equalizer network
to produce variable bass boost to com-
pensate for this effeet on performance
due to change in solid angle. In the
meantime the closest approximation to
such a eireuit is a variable damping
control, which gives the user additional
flexibility in tailoring the low bass ve-
sponse of his system to the eanditions
of speaker mounting. Lowering the
damping faetor may also affect the mid
and high frequencies, and a ecircuit
which only varied the damping faetor
(from a high value down to one-half
or so) over the bass frequency range
would be useful.®

Other Misconceptions

I would like to add some further com-
ments to this article in an attempt to
lay to rest some of the old wives' tales
about speaker damping. The insertion
of a few numbers into the general rela-

(Continned on page 81)
e ;l'he writer hag, sinee completing the
draft of this article, learned of such an
amplifier design available commereially—
in the MecIntosh MC-304 and MC-60A.
Tests on a sample MC-604 showed it to
perform precisely according to expeetation,

500 1000

RELATIVE RESPONSE IN db

20 50 100 20
FREQUENCY IN CPS

Fig. 8. Effect of restricting the solid angle

seen by a loudspeaker. The top curve

(A) is for a solid ongle of 45 deg.; each

succeeding lower curve represents an in-

crease of the solid ongle by a foctor of
2. (After Beranek)

27


www.americanradiohistory.com

Low-Noise Transistor
Microphone Amplifier

JAMES |. DAVIDSON*

A discussion of the factors involved in developing a satisfactory microphone amplifier using tran-
sistors, with thorough consideration of the effects of emitter current, source impedance, and
volume-control placement to ensure low distortion, low noise, and over-all optimum performance.

HE DESIGN OF MICROPHONE AMPLI-

FIERS has o long and arduous history.

Throughout the years, the major
and absorbing problem has been that of
noise, Ax the art progressed, the ex-
trancous noise originating in the elec-
tronic equipment has been pushed close
to the absolute minimun. In a well de-
signed  vacuum-tube amplifier, such as
is generally used for professional ap-
plications, the limiting noise is that gen-
crated thermally in the microphone ele-
ment resistance,

Sinee the advent of transistors, the
guestion has often arisen whether tran-
sistors ¢an equal, or even approach, this
near-pertection of vacnum tubes, Be-
fore proceeding to a direet comparison
of performance, it would be well to re-
view briefly the concept of noise figure,

Ngaise Figure

Auy resistor which is at a tempera-
ture absolute zero generates a
certain amount of white random noise,
For convenienee this noise can he rep-
resented as an imaginary voltage gen-
erator in series with a noise-free resis-
tor. The generated voltage within a given
bandwidth is completely defined in terms
of the value of the resistance, the ahso-
Inte temperature, and the equivalent
noise bandwidth.

The expression for the rs generated
noise vollage js:

ahove

Vet VTR B,

where

7 = Absolute Temperature (°K)
I = Resistanee (ohins)
& = Boltzinann’s Constant =
138 < 10 2% (joule/°K)

Beq = BEquivalent Noize Bandwidth (eps)

The equivalent noise bandwidth of an
amplifier is detined as the bandwidth of
the rectangle with the same area as the
power response curve, and the
low-frequeney wain,

Figure 1 shows a resistor connected
to a completely noise-tree amplifier, Tt

sime

ROt Vietor Radio & " Vietrola®* Divi-
~sion, Camden, N,
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Fig. 1. A noise-free amplifier with resis-
tive input termination,

is obvious that the output, in the ah-
senee of xignal, is simply the gain of
the amplifier times the thermal noise ot
the resistor. As a specifie example, for

NOISY aMPLIFIER
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Fig. 2. Noisy amplifier with all noise
sources referred to the input.

Ry = 3000 ohms, T=300"K (27°C), and

Bei =20 ke, the resistor noise is 1 miero-

volt. If the voltage gain of the amplifier
s 1000, 1 millivolt of noise will appear
a* the output terminals, Since this noise
voltage is the absolute minhmum amount

which could under the eondi-
tions outlined, the noise is zero db above
theoretical minimum, or the amplifier is
saitl to have a zero-dh noise figure (or
noise factor),

appear

Figure 2 shows the more realistie case
of an muplifier with some internal noise,
here represented as an equivalent noise
generator in series with the input of an
maginary noise-free amplifier. For the
suke of diseussion, this generator is as-
sumed to have a noise voltage exactly
cqual to that of the 3000-ohm resistor.
Thi, the rms input voltage to the noise-
free amplifier is 3 db higher than in the
first case, and so is the outpnt voltage,
Since the ontput is 3 db higher than the
theoretical minimum, the real amplifier
is said to have a noise figure ot 3 db. In
terms of signal-to-noise ratio, the same
figures apply: a completely noise-free
amplifier will have a S/N ratio only 3
db better than one with LO uv equiva-
lent noise input, under the above eon-
ditions,

From this point, let us sce what we
are up against in terms of vacuum-tube
amplifiers. Figure 3 shows the noise fae-
tor of a 1620 tube s, souree resistance,
The variable source resistance is gen-
erally obtained by a grid step-up trans-
foriner, and in practiee it is possible to
obtain noise factors of .25 db which is
close enough to perfection (zero db) to
be insigniticant.

NG

Fig. 3. Noise fac-
tor vs. source re-
sistance for type
1620 vacuum
tubes,
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Fig. 4. Variation of noise figure with
collector-to-emitter voltage.

Transistor Noise

The design of a transistor amplifier
is not so straightforward. There are
three major design eriteria: proper op-
erating point, optimum source impe-
dance, and most important, the selee-
tion of low-noise transistors.

The variation of noise figure with col-
lector-to-emitter voltage is a compli-
cated affair. If the transistor is well
made (clean surfaces, well ordered erys-
talline structure, ete.) the noise figure is
practically independent of voltage, as
shown in Fig. 4. Where these conditions
are not met, however, the effect of volt-
age can be profound and often unpre-
dictable, except that higher voltage al-
ways causes increased noise. Thus the
colleetor voltage should be kept low, 3
volts being a reasonable rule of thumb.

The influenee of emitter current on
noise is much better behaved in normal
transistors, as shown in Fig. 5. The re-
duetion of noise figure in the region of
0.3 ma is of great importance in the
design of low-noise amplifiers. As will
be shown later, however, operation at
sueh a low current has drawbacks in
terms of signal-handling capabilities,

Once the operating point is chosen,
the proper souree impedance has to be
considered. Vacuum tubes generally, be-
cause of their extremely high grid im-
pedance, operate hest from source im-
pedance as high as practicable. Tran-
sistors, on the other hand, have a definite
and optimum source impedance for min-
imum noise, as indicated in Fig. 6. It
should not be surprising, considering the
low impedance of transistors, that the
minimum  oceurs around 1000 ohms,
This is a great advantage of transistors
in many applications, sinee the climina-
tion of the hulky, weighty, and expen-
sive grid input transformer is highly
desirable, The 2:1 step-up transformer
required to matech a 250-ohm 1iniero-
phone can be small and light, and ecan
even be eliminated in applications where
the degradation in signal-to-noise ratio
can be tolerated, sinee the loss is only
2 to 3 dh. There are doubtless many ap-
plications where the reduction in bulk
will be desirable or necessary,

The foregoing considerations have as-
sumed that the transistor used has a
good noise characteristie. The subject
of noise sources in transistors has been

AUDIO e OCTOBER, 1957

well treated previously, so we will take
a quick look at the noise mechanisms.
and how to minimize them. Fignre 7
shows the low-frequeney equivalent ¢ir-
cuit with noise generators. There are
five noise gencrators shown, of which
three can be considered “intrinsie”, or
functions of current flow within the
transistor itself, (I2e0’. IZ2er’ and I%ce)
and two are “extrinsic”, or funetions of
the construetion of the transistor. The
low-frequency generator is a lumped
generator representing all of the low-
frequeney or “flicker” noise found in a
transistor. Since it represents both sur-
face and leakage noise, it is dependent
on hoth emitter current and ecollector
voltage. In particular, if the surface is
contaminated or imperfeet in  other
ways, the influence of collector voltage
can be profound. Thus, as a matter of
general principle. as previously men-
tioned, it is well to keep the collector
voltage as low as possible without sae-
rificing other characteristies.

The bhase-lead noise generator is a
function of transistor type, but is quite
uniform within a given type. Once low
flicker, or low-frequeney noise 1is
achieved, r,,” noise hecomes a limiting
factor. The minimum noise figure which
can he achieved within the “intrinsie
transistor” (the tramnsistor less the ex-
trinsic generators) is given by Giaco-
letto! as:

s 1
F=!+—
Vi
This value of F occurs at an optimum
source resistance of:

R, = ‘—t/?— ohms,

where A= =40y

1
kT

Thus, for =100, and 7, =.25 ma, the
intrinsic transistor has a noise figure of

1 L. J. Giacoletto. ¢ The Noise Figure of
Junetion Transistors’’, Transistors 1, RCA
Laboratories, Prineeton, N. .., 1956, pp.
296-308.

%

NOISE FIGURE 1db)

o 2 . L] L] [X-]
EMITTER GURRENT (MQ}

Fig. 5. Variation of noise figure with

emitter current.

0.4 db, at a source resistance of 1000
ohms.

Representative values for the base-
lead resistance in alloy-junetion tran-
sistors are: for audio types, 300-400
ohms; r.f. types, 100 ohms; and “drift”
tyvpe, about 40 ohms. Under the eondi-
tions listed above, the amount that r,,’
noise will add to the intrinsie noise fig-
ure is:

"y Tnerease in F
350 1.3 db
100 0.4 db
40 0.2 db

If the B of the transistor is high
enough to raise the optimum source im-
pedance appreciably, the contribution
of ry,” beeomes of less significance, since
it is a smaller fraction of the source
resistance,

Figure 8 shows the lowest noise unit
found in cach of the three transistor
types mentioned. The “drift” unit is
anomalous due to its high B, but is prob-
ubly a goud indication of transistors to
come.,

Dynamic Range and Overload

One of the prime cireuit problems in
any microphone amplifier is the ex-
tremely wide range of input signals
which must be handled without distor-
tion. Assuming that the lower limit is
set by the thermal noise of the miero-
phone resistance, unity signal-to-noise
ratio occeurs at an inpnt of —131 dhm

(Continwed on page 91)
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Try this on for size—it might fit many of us!

Fidelity Perilous

GCEORGE L. AUGSPURGER®

Avuthor’s Foreword:

The following is quoted from an ad-
vertisement in one of the hi-fi magazines:
“We assembled a group of electronic
engineers with knowhow . . . a group
of designers with imagination . . . and
gave them an order—'Create a line of
High Fidelity Amplifiers that will pro-
duce breathtakingly realistic sounds.’. . ."”
This, then, is the courageous story of
this group of unsung heroes.

Joe Blakeson hurried in and took his

seat in the first row. An aura of tense
excitement  dominated the dozen  top-
flight audio engineers who waited, smok-
ing nervously and chatting in low voiees.
There was a sudden hush as a portly
man with a bushy red moustache strode
purposefully to the rostrum. This was
Colonel Bertram Herbish, Commandant
of Sales Strategy for Inert Sound, Ine.
“At ease, men.” lHerbish laid his brief
case on the rostrum. “We'll dispense with
formality today, but I think we might
sing one verse of the Inert pep song.
Joe, will you lead the men while T get
this material sorted.”

Joe felt a flush of pride as he stood.
e always thrilled to the strains of
“Your Fi and My Fi Will Be IHi-Ii
Someday.” but leading the singing was
an honor which the Colonel usually re-
served  for himself. Apparently JJoe's
seventeen years of devoted serviee to
Inert, the last five as Chief Test Fngi-
neer, were finally beginning to pay off.

After the echorus, Herbish motioned
the men to their seats. *Men,” he said.
“I guess it’s no sceret that this year
we're out to beat the big boys. All the
high fidelity manufacturers are planning
new designs,  new  developments,  for
1957. But only Tnert has Project Bee-
Tee.” 1lerhish took a small folder from
his brief case. “Tn this report T have the
complete background of every one of
vou. Everything vou've done, everything
you've said for the past twenty years is
written down here. We had to make
absolutely sure of the loyalty of every
man associated with this projeet.”

Here it comes, thought Joe.

The Colonel picked out a slip of
paper. “Here is an order forwarded to
me from our beloved president, W. W,
Inert himself. It reads as follows, *You

Tlll‘l ROOM WAS ALMOST FILLED when

* 20438
Calif.

S, Holt Are.. Los Angeles 34,

30

will assemble a group of not less than

ten nor more than fifteen eleetronie
engineers. Men will have a knowhow

score of not less than 97.2 per eent. Al
men will be cleared for top seeret infor-
mation. In not less than three months
this group will ereate a series of three
high fidelity amplifiers. These amplifiers
will  produce  breathtakingly realistic
sounds,”

The room was deathly silent. *1 don't
uced to tell you that there's an element
of risk involved. If any of you feel that
vou want to drop out for any reason,
vour decision will in no way refleet on
you.”

“Exeuse me, sir.” A feeble voice from
the middle of the room. Blakeson saw
that the speaker was Bradshaw Me-
Creevy, one of Tnert’s oldest engineers.
“Five yvears ago when we introdueed the
Infinitessimally  Distortionless  Hyper-
Perfeet Amplifier, I considered it an
Lionor to eonduet the final tests myself.”
The old man stared at Herbish defiantly.
“That amplifier broke the sonie barrier
—it attained the ultimate in dynamie
excellenee! But those three days of test-
ing . .." The quavering voice hroke into
a sob. 1 ean't go through agony like
that again. I'm sorry, I just ean't do
i, [ have a tamily, my wife, my chil-
dren. . . "

“That’s all right MeCreevy, we all
understand.” Herbish gently took  the
older man’s arm and led him from the
roon,

“People  without guts shouldn't get
mixed up in this business.” The scornful
commient eame tfrom Ram Fizcher, hrash
voung design reeruit.

The Colonel whirled around. I heard
that, Fischer,” he snapped. =1 won't
stand for talk like that. None of vou

wWwWWwW. americanradiohistorv.com

men—aone  of  vou knows what Me-
Creevy  went throungh five years ago.
Those were the days before we had any
of the safety deviees we take for granted
now, No automatic Power-Pilot, no para-
sitic suppressor, no self-stabilizing feed-
back loops. That broken old man has
done more for Inert than you or I can
ever do. Don't forget it.”
Ram looked at the floor silently.

After a slight pause, the Colonel
went. on, “The reason for complete

seereey ix this. Not only must these new
amplifiers exceed even the most eritieal
requirements. The order states specifie-
ally that their performauee is to he
‘breathtaking”.” Ile stared at the men.
“And that is preeisely what it means.
We are going to design a eirenit that
will literally take your breath awan!”

HE FOLLOWING MORNING JJoe sat at the

breakfast table as his wife Elissa filled
his coffee cup. Abruptly she said, “You
don’t need to pretend any longer. The
other wives have heard about this new
projeet. Oh, Joe, Joe, why do we have
to keep on living this way?’ Elissa
knelt heside her hushband and convul-
sively clutehed his free hand. “What do
vou think it's ltke—watching the man
vou love go off every morning. not know-
ing whether he will come home or not?
And what am | supposed to say when
little Viscons tells me he wants {o be a
hi-fi engineer just like daddy?* She
broke into incoherent sobs.

“There, there,” soothed Joe, *We've
been over all this before.”

“But what point is there to this sense-
less search for absolute fidelity? *High
Fidelity' means only unhappiness and
strife and sorrow, 1 can’t stand it any-
more, Joe. I wean that,”

Blakeson gently took EKlissa in his
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the only fifteen-inch extended range speaker made with a 4" voice coil

The four-inch voice coil in the JBL Signature D130 stiffens the speaker cone to form a rigid acoustic piston. Combined with
suspension which permits long linear excursion, the D130 produces crisp, accurate bass. * The four-inch dural center dome
is attached directly to the voice coil to form a large, effective high frequency radiator. The shallow curvilinear cone permits
an excellent distribution of highs. « The large voice coil is made of edge-wound aluminum ribbon so that, with small mass,
an unusually large amount of conductor is subjected to the lines of force in the gap of the precision-machined Alnico V
magnet. = A pot structure of pure iron provides a low-reluctance return path for the magneto-motive force. Such extremely
efficient use is made of the permanent magnet material that stray magnetic fields are virtually non-existent. - Tight electrical
coupling and meticulous, close-tolerance workmanship combine to produce the most efficient extended range loudspeaker
made anywhere. It is unsurpassed in its handling of transients. Bulletin number SB1002 describing the JBL Signature Model

D130 will be sent to you free upon request.

specifications

PHYSICAL DIMENSIONS e Voice coil diameter 4”
Baffle hole di. ter 13147 « Shipping weight 23 Ibs.

ELECTRICAL = Power input 25 Watts * Impedance 16 Ohms
Field — Permanent Ainico V Magnet

Bl factor —1.7 x 107 Dynes per Abampere

ACOUSTICAL ¢ Free air cone resonance 37 cps

Frequency response, usable range, as a direct radiator,

enclosed in an adequate baffle 30-17,000 cps

“JBL” means JAMES B. LANSING SOUND, INC. 32.9 casitas avenue « los angeles 39, california
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arms and soothed her hysterical out-
break with a kiss. “1I'm sorry, Elissa,”
he said. **l have to go my own way—
you know that. The way I look at it,
I've got a responsibility to the future.
've got to try somehow to make this a
better world so that yon and Viscous
and all the wives and children ean enjoy
a richness of reality which will niake
listening the extreme pleasure you have
dreamed about but never experieneed.”

She pulled away from him. “Words,
nothing but words. You’'ll never be any
different—I can sce that now. T never
should have married you.” She turned
and ran blindly from the room. Joe
heard the bedroom door slam.

(‘ould she be right? Could there bhe
something evil in his search for perfee-
tion? Joe squared his shoulders. No . . .
his was the right way, he was sure of
that. And someday Elissa wounld eome
to see it too.

ExA('rm' TWO WEEKs bhefore the new
amplifiers were due to he presented
to W. W. Inert, a catastrophe oceurred
which was to turn what scemed to be
inevitable defeat into blazing success!

Ram Fischer was about to run pre-
liminary curves on the thirty-seventh
cireuit developed by Projeet Bee-Tee,
So far, none of the amplifiers had shown
noticeable aptitude for taking breath.
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Fischer plugged in the amplifier and was
about to elip on the ground lead when
Joe glaneed in his direetion. “Fischer!
Hold it man, you've got the input
polarity reversed.”

But the warning came too late. The
younger man elipped the ground to the
chassis and there was a sudden “Whoosh”
as the output tubes turned hright purple
—then the room lights flickered briefly
as a jet of sparks emerged from the filter
eapacitor. A plaintive wisp of green
smoke erept out from bheneath the chassis.

Joe tried to control his anger as he
surveyed the charred mess. “That was
inexcusable, Fischer.” he snapped.

“Wait a minute.” Ram's eyes were
strangely bright. *Didn't you feel an
odd sensation just hefore the thing blew
up? Sort of like someone socked you in
the stomach.”

“T wasn't paying attention to my
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stomach. I don’t understand how that
exeuses your mistake,”

“Don’t you sce, We must he on the
right track. I conneeted the amplifier
incorrectly and it started to take our
breath wway.” Fischer was making quick
notations on a sheet of graph paper.
“There’s only one explanation.” he said.

“Wait a minute—I think I know,”
said Joe. *Shades of Iugo Gernshack,”
he breathed, “we must have stumbled on
to contrapolar frequencies!™

“Kxaetly.” shouted Fischer, “And we
can duplicate the psycho-acoustie effect
with a margin of stability by reversing
the reactive angle of the cathode bias.”

Joe placed a firm hand on Ranr’s
shoulder. “I apologise for what T said
before.” lle looked admiringly at the
young designer. “I think you've got the
answer.” he said quietly.

ok 8AT in the comfortable leather chair

facing Colonel Tlerbish’s desk. Al-
most two wecks had elapsed sinee an
unforseen accident brought new hope to
Project Bee-Tee. “So, you see,” Joe was
saying, “Fischer must actually get the
eredit for finding the right approach.
We'lve got stability, distortion, damping,
and deeor licked. Al we have to do now
is run an actual listening test to see how
powerful this breathtaking etfect is.”

1lerbish absently toyved with a pencil.
*I know 1 should he proud of you bhoys,
Joe, and Tam . ., but . .. he paused.
“Frankly, I'm scared. We're on the cdge
of something we don’t know how to
control. I wonder if we're not playing
with something that may ultimately
destroy us.” 1lerbish stood and gazed
ont the window, *[ like this life.”” he
said, *1 lke the feel of clean starehed
shirts and the happy innocent laughter
of my children. T don’t want to take a
chance on destroying all that.”

“1 respeet vour feelings,” said Joe,
“but the way 1 look at it, I've got a
responsihility to the futnre. I've got to
try somchow to make this a better world
so that you and your wife, and all the
wives and children ean enjoy a richness
of reality which will make listening the
extreme pleasure they have dreamed
about but never experienced.”

The Colonel pulled out a handkerchief
and dabbed his eyes. *I’'m ashamed of
myself.” he blubbered. “I'm a cowardly
old man and DI've just seen myself for
the first time. Go ahead with the test
son . .. and, good hick!"

OE BLAKESON SAT ALOXNE in the simu-

lated living room. The X-37b ampli-
fier was installed in an adjoining con-
trol hooth and a cluster of tense faces
peered at Joe through the glass wall.
The amplifier was connected to a simu-
lated speaker system in a simulated cor-
ner of the room. Joe signalled for the
test to begin.
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Tle was engulfed in a torrential ecas-
eade of music. He fought to keep his
critical judgment elear . . . it was awe in-
spiring, unhelievable, frighteningly real
—all  these were familiar reactions
though he had never hefore experienced
them in sueh lifelike splendor. Then
suddenly it eame: a white-hot agony
that scemed to grip his ehest in a vise.
This was it! The X-37b was actually
breathtaking! The sensation  stahbed
again. This time Joe felt a wild exulta-
tion, the mystie *“pleasure-in-pain” of
the aneients,

He was delivious with the wild agony
which swelled within him. e motioned
for the intensity to bhe inereased still
further. His shirt was wringing wet, his
forehead was throbbing, but he had to
experience the wonderful moment once
again, The musie huilt up in a wild
erescendo, and  suddenly Joe found a
new  dimension  of  glorious  listening
pleasure as the tightness around  his

hings constricted ever more micreilessly.
Then . . . all went black.

E BLINKED and tried to focus his eyes.

A white fizure scemed to hover over
him at some immense distance. Ile
blinked again and the apparition smiled.
A disembodied voice floated into his
consciousness. “Ile's awake now, Mrs.
Blakeson, he'll want to talk to you”

As the face of the woman he loved
appeared, Joe realized he was in a hos-
pital bed. Elissa was standing beside
him. A white-clothed nurse was leaving
the room. “What happened to the test?
Did I just imagine, . . .”

“Quiet dear. The doetor said you
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New Transcription-Type Tone Arm

Makes Collaro

World’s First

True High Fidelity Changer

The Turntable That Changes Records

From Collaro, Ltd., world's largest manufacturer of rec-
ord playing equipment— comes the most significant develop-
ment inthe field in years—the new transcription-type tone arm.

This arm, exclusive with Collaro, literally changes the con-
ventional record changer into a brand new instrument — a
TRANSCRIPTION CHANGER — with features of the finest
professional equipment.

The arm is a one-piece, spring-damped, counter-balanced
unit which will take any standard high fidelity cartridge. It
is free of any audio spectrum resonances. It permits the last
record to be played with the same low stylus pressure as the
first. Between the top and bottom of a stack of records there
is a difference of less than a gram in tracking pressure as
compared with 4 to 8 grams on conventional changers. Verti-
cal and horizontal friction are reduced to the lowest possible
level. These qualities, found only in the Collaro Transcription
Changer, insure better performance and longer life for records
and styli,

In its superb performance, the new Collaro Continental,
Model TC-540, meets the rigid requirements for high fidelity .

AUDIO e OCTOBER, 1957

equipment. Here, for the first time in a changer is professional
quality at a record changer price. The Continental is $16.50.
Other Collaro changers are priced from $37.30 up. (Prices
slightly higher west of the Mississippi.)

In addition to the new tone arm, the Collaro Continental features
include: 4 speeds, manual switch for turntable operation; wow and
flutter specifications — 0.25% RMS at 33% RPM — superior to any
changer in the world; automatic intermix; automatic shut-off after last
record; heavy duty 4.pole, shaded pole induction motor; heavy rim-
weighted balanced turntable; muting switch and pop-click filter for
elimination of extraneous noises; jam proof machinery; pre-wiring for
easy installation; attractive two-tone color scheme to fit any decor;
tropicalization to operate under adverse weather and humidity con-
ditions; easy mounting on pre-cut board or base; custom testing at the
factory for wow, flutter, stylus pressure and correct set down position.

FREE: Colorful new catalog describes complete Collaro

line. Includes helpful guide on building record collection.
WRITE TO

ROCKBAR CORPORATION
Dept. A-010

650 Halstead, Mamaroneck, N.Y.

Rockbar is the American sales agent for Collare and other fine companies.
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From the Archives of Bell Telephone Laboratories

Loudspea
for Au

HE  REPRODUCTION OF  ORCHESTRAL

MUSIC in a large auditorium presents

a number of difficult problems, par-
trcularly when a requirement is that the
andiencee shall receive an aesthetie im-
pression comparable to that given by a
personally-present orchestra. A solution
of these problems on the scale sucecess-
fully attempted in Constitution Hall in
April, 1933, would have heen impossible
but for the eareful laboratory measure-
nients which had been made during pre-
vious years, These showed definitely the
amount of acoustie power, the range of
vibration-frequenecies, and to some ex-
tent the amount and character of
reverheration necessary to reproduce the
music of a large orchestra without no-
ticeable c¢hange, Accordingly, the loud-
speakers were designed to radiate a
total of 450 watts of sound power and
to respond uniformly over the range
from 40 to 15,000 eyveles.

For radiating frequencies as low ax
40 cycles per second effieiently, a horn
of large dimensions is required. This
horn, in order to be more compact ix
preferably of the folded type, but a
large folded horn transmits high-fre-
queney  tones inefficiently, The loud-
speaker was therefore construeted in two
units; one for the lower and the other
for the higher frequencies. An eleetrical
network was wsed to divide the curvent
into two frequeney bands, the point. of
division being about 300 eyeles per sec-
ond.

In transmitting large powers at high
pressure, it is essential to consider the
distortion’, in the form of higher har-

(Reprinted by permission  from  Bell
Laboratories Record, Vol. 12, No. 7, Mareh,
1934,

U This distortion, pointed out by Rayleigh
but neglected in his equations of wave
propagation, has recently been sheoretically
investigated by R. Y. Roeard and applied
to exponential horns. He finds that the in-
tensity of the second harmonic inereases as
the square of the fundamental frequency,
diréctly as the fundamental power, in-
versely as the square of the cutoff fre.
quency of the horn, and inversely as the
throat area.
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monies, which may be generated in the
air. At the low-frequenecy limit, cach
horn can radiate about three times the
low-frequeney power of the orehestra
with a second harmonice gencration 30
db below the fundamental. Three low-
frequency units will then radiate power
9 db above that of the orchestra without
noticeable distortion. At these high
power levels no data are at present avail-
able on the deteetion of this type of dis-
tortion. Since it consists principally in
adding tones an octave above the orig-
inal tones, and since the ear itself gen-
erates harmonies at high pressures, it is
reasonable to suppose that still higher
power levels ean be radiated without
objectionable results.

It has heen generally assumed that to
avoid wide variations in output near the
lower entotf point, a horn mouth must
measure across about one third the wave-
length of the lowest frequency. The rule
here would require a mouth diameter of
ten feet, but with a high-efficieney re-
ceiver it is possible to use a much smaller
diameter and smooth out variations by
proper selection of the output impedance
of the amplifier. Considering the acous-
tic impedance of the horn as transferred
by the diaphragm to the eleetrieal eir-
cuit, we have a gencrator with internal
impedance—the amplifier and receiver
coil—driving a variable impedance load.
The problem then is to select an internal
impedance such that variation of power
output with load impedanee shall be a
minimum. This works out to be the
square root of the produet of the maxi-
mum and minimum values of load im-
pedanee, When this condition was met,
a maximum change of horn impedance
of 7.5 to one resulted in a sound output
which did not vary more than 1 db.

The acoustic impedanee into which a
lowdspeaker works depends to a con-
siderable degree on the amplitude and
phase of the reflected sound waves at
the horn mouth. These will in turn de-
pend on the size of the auditorium and
its acoustiec damping.

At high frequencies the damping is
great enough to attenuate the reflected
sounds to a negligible amplitude. This
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ditory Perspective

is not the ease however, in the neighbor-
hood of forty eps. A consideration of
the phase changes with frequency in
this vicinity shows that over a relatively
short range of frequencies the returning
waves are alternately in and ont of
phase with the ountgoing waves. This
means that the load impedance will vary
according as the outgoing waves ave met
by aiding or opposing pressure from
returning waves. Since it is still im-
possible to prediet aceurately the
amounts  and directions  of reflected
sounds there is no way of predetermin-
ing at just what frequencies the horn
will he working into high or low im-
pedances. Tlenee rather large variations
in sound output would have to be toler-
ated were it not for the smoothing effect
of properly chosen eleetrieal impedance,
as outlined in the preceding paragraph.
An essential econdition for this is the
high cfficieney of the low-frequency lond-
speaker,

The receiver unit was similar in con-
struetion to the Western Fleetrie No.
555 Reeciver? but much larger in size.
The driving coil was made of copper
ribbon, as weight in the moving element
was not an important consideration, The
maghetizing coil, however, was made of
copper ribbon instead of round wire
which gave a considerably better space
factor thus reducing the size and weight
ot the mit. One realizes that this is an
important  consideration after assem-
bling one or two of these loudspeakers.

This receiver unit and horn when con-
neeted to an amplifier in the specified
manner are capable of delivering three
or four times the power of an orehestra
in the frequency region hetween 40 and
400 eyeles per second; with an efficieney
of about 70 per cent and a variation in
sound output for a given input power
to the amplifier of not more than 1 db
throughout this range.

The ideal distribution of sound from
a horn is one in which motion of the
air particles is the same in amplitude
and phase throughont the solid angle

2 Rell Laboratories Record : March, 1928,
p- 205.
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British 25W high fidelity output tube

Other Mullard hi-fi audio tubes

EF86
6267

ECC83
12AX7
EL84
68Q5

E281
6CA4

G234
S5AR4

ELECTRONIC TUBES

used throughout the world
(E—

A

Low noise, low hum, low microphony
input tube

High ;2 double triode

Medium power output pentode—
17 watts in push-pull

Full wave, noval base, rectifier—
350V at 150mA

Full wave rectifier—
450V at 250mA.
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builds
Sound
Reputation

RPN RPRPRPPNNRRRRRRPeRRRRRRRRY,
L L L R T T

Principal Ratings

Heater 6.3V, 1.5A

. plate voltage 800V

. plate dissipation 25W
. screen voltage 500V

. screen dissipation 8W

. cathode current |50mA

Base
Octal 8-pin.

Second to none. This elaim has been made for many
products but none deserves it more than the Mullard EL34 (6CA7) high fidelity output
tube. The exceptionally high efficlency of this tube has led to its adoption by the
majority of equipment manufacturers in Britain. as well as an ever increasing number
in America and Canada.

The facts speak for themselves. In push-pull ultra-
linear operation (distributed load). two EL34 tubes under self-bias conditions will give
over 40W output at a low level of distortion. Distortion may be further reduced to a very
low value when negative feedback is applied.

The EL34 when used as a pentode is capable of
supplying still higher power output. Under fixed-bias class B conditions. 100W is obtain-
able from a pair of EL34 tubes in push-pull.

A further significant feature of this tube is its high
transconductance value of 11,000 umhos, resulting in high power sensitivity and low
drive requirements.

Full details of the complete range of Mullard hi-
fidelity audio tubes may be obtained from either of the distributing companies mentioned.

Supplies available from:
in the U.S.A.

International Electronics
Corporation,

Dept. A10.8!1, Spring Street, N.Y. |2,
New York, U.S.A

in Canada

Rogers Majestic Electronics Limited,
Dept. HM. I1-19 Brentcliffe Road,
Toronto 17,

Ontario, Canada.

MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND

Muliard is the Trade Mark of Mullard Limited and is registered in most of the principal countries of the world.

MEV 51
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subtended by the audience and so much
of the wallx and ceiling as are necessary
for suitable reverberation. This is not
realized by a tapered horn of the ovdi-
nary tvpe, which is inherently highly
directive at the higher frequencies.
Juxtaposition of a number of horns
pointed in suitable directions e¢an pro-
duce at their mouths a spherieal wave
front of dimensions large in comparison
with the shortest wave length of interest,
and in which the particle motions arve
substantially alike in amplitude and
phase. To this end, a horn was designed
with separate channels whose acoustic
axes radiate frow a common center.

Each channel has substantially an ex-
ponential taper. Toward the narrow ends
these channels are brought together with
their axes parallel, and are terminated in
a single tapered tube which at its other
end connects to the receiver nnit. Sound
from the latter is transmitted along the
single tube as a plane wave and is di-
vided equally among the several chan-
nels, Sinee the channels have the same
taper, the speed of propagation of
sound in them is the same, The large
ends are so proportioned and placed
that the particle motion of the air will
he in phase and equal over the mouth of
the horn. This design gives a true
spherical wave front at the mouth of
the horn at all frequencies for which the
transverse dimensions of the mouth
opening are a large fraction of a wave-
length.

As the frequency is increased, the ratio
of wavelength to transverse width of the
channels becomes less and the sound will
be eonfined more and more to the im-
mediate neighborhood of the axis of each
channel. The sound will then not be uni-
formly distributed over the mouth open-
ing of the horn, but each channel will act
as an independent horn. In order to have
a true spherical wave front up to the
highest frequencies the horn should be
divided into a sufficient number of ehan-

ol cach channel small compared with
the wavelength up to the highest fre-
quencics. If we wish to transmit up to
15,000 cps it is not very practical to
suhdivide the horn to that extent. Both
the cost of construction and the losses
in the horn would be high if designed
to transmit also frequencies as low as
200 eps, as is the ease under eonsidera-
tion, but it is not important that at very
high frequencies a spherical wave {fvont
be established over the whole mouth of
the horn. For this frequeney region it is
perfectly satisfactory to have each chan-
nel aet as an independent horn, provided
that the construetion of the horn is such
that the direction of the sound waves
coming from the channels ix normal to
the spherical wave front.

The angle through which sound is
projected by this horn is about 60 deg.
both in the vertical and the horizontal
directions. For reproducing the orchestra
two of these horns, each with a re-
ceiving unit, were used. They were ar-
ranged so that a horizontal angle of 120
deg. and a vertical angle of 60 deg. were
covered, These angular extensions were
sufficient to cover most of the seats in
the hall with the loudspeaker on the
stage. The vertieal angle determines to
a large extent the ratio of the direet to
the indireet sound transmitted to the
audience, The vertical angle of 60 deg.
was cLosen purely on the basis of judg-
ment as to what this ratio should he tor
the most pleasing results.

In the design of the low-frequency re-
ceiver one of the main objectives was to
rednce to a  minimum  vaviations in
sound transmission resulting from varia-
tions in the throat impedance of the
horn, The high-trequeney horn can, how-
ever, be readily made of a size sueh that
the throat impedance has relatively
small variations within the transmitting
region. Ou the other hand, while the
diameter of the diaphragm of the low-

nels to make the transverse dimension frequency unit is only a small fraction
70
L~ N
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Fig. 1. Output-frequency characteristic of moving-coil microphone used in measure-
ments on loudspeakers described.
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of the wavelength. that of the high-
frequency unit will have to be several
wavelengths at the higher frequencies
in order to be capable of generating
the desived amount of sound. Unless
special provisions are made there will
he a loss in cfficiency because of dif-
ferences in phase of the sound passing
to the horn trom various parts of the
diaphragm. The high-frequency receiver
was therefore construeted so that the
sound generated by the diaphragm
passes through a uumber of annular
channels. There is a sufficient number
of these channels to make the distanee
trom any part of the diaphragm to the
nearest channel a small fraction of a
wavelength, These channels are so pro-
portioned that the sound waves coming
through them have an amplitude and
phase relation such that a substantially
plane wave is formed at the throat of
the horn,

The high-frequency receiver unit was
also similar in construetion to the 555
receiver except that the channels eon-
necting the diaphragm to the horn were
redesigned so as to transmit frequeneies
up to 15.000 ¢ps. By the use of iron hav-
ing high permeability at high flux den-
sity, and a compaet ribhon-wound mag-

netizing coil considerably higher flux
densities in the air gap were obtained

resulting in an efficiency of over 50 per
eent.

The wicrophones nsed for the trans-
mission of music in aconstic perspective
have been previously deseribed. They
are of the moving-coil pressure type.
From their trequency-response charae-
teristic as measured in an open sound
deld for several different angles of inei-
dence of the sound wave on the dia-
phragm, it is scen that the response at
the higher frequencies falls off as the
angle of ineidenee is inereased. This is,
in general, not a desirable property, but
with the orchestral instruments as here
used, the sound observed as coming from
each loudspeaker is mainly that which iz
picked up direetly in front of each
mierophone; sound waves incident at a
large angle do not play a great part.

At eertain times the sound delivered
hy the orchestra is of very low intensity.
1t is therefore important that the miero-
phones have a sensitivity as great as
possible so that the resistance and am-
plifier noises may be kept down to a
relatively low value. At 1000 eps these
mierophones, without an amplifier, will
deliver to a transmission line .05 micro-
watts when aetuated by a sound wave
having an intensity of one microwatt
per square centimeter. This sensitivity is
believed to be greater than that of miero-
phones of other types having frequeney
response characteristies of eomparabe
excellence, E

3 Rell Laboratories Record; May, 1932,
314,
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For the finest in STEREOPHONIC recording,

use two matched CAPPS "Studio” Model Condenser Microphones.

Their stereo performance has been proven

in professional recording studios and laboratories.

For the utmost in acoustical quality,

complement your recorder by purchasing

Model illustrated is CM 2250A

with chrome swivel as standard accessory.

For further information see your dealer,

or write direct for free brochures.

cCLPPZ) & CO., Inc.

% REG. U.S, PAT, OFF,

20 Addison Place,

Valley Stream, N.Y.

two CAPPS condenser microphones.

Highest quality at lowest prices.

Export Agency

Telesco International

Corporation
36 West 40th Street
New York, New York

Cable Address
Telescomm

b
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ANNOUNCING
THE

NEW
GLASER-STEERS

first automatic record changer
with turntable quality performance

Every audiophile has, at one time or another, asked — “Why can’t I have an automatic
record changer that performs like a turntable?” Glaser-Steers believed it was
possible, and went to work. And when American ingenuity goes to work, things begin to happen.

The result — the new GS Seventy Seven, is the very changer the audiophile has
been waiting for ... the finest, the most advanced automatic record changer
ever developed. Wow and Autter are virtually non-existent. Rumble has, for
all practical purposes, been eliminated. There is, in fact, no
manual turntable, up to double the price, that surpasses
the GS Seventy Seven for sheer quality of performance.

The new GS Seventy Seven is as modern as
automation. To see one in operation is a
revelation. Smooth, gentle, precise
— it performs with an almost
uncanny intelligence. Here,
at last, is the automatic
record changer with
turntable quality
performance.

Examine and appraise its
features — observe its
appearance, its distinctive
styling — then give the
GS Seventy Seven your own
most critical performance
test — at your hi-fi

dealer. *Trademark
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new, exclusive GS Seventy Seven feature
automatically selects correct turntable speed —
gives you record and stylus protection

no other changer can equal.

‘SPEEDMINDER";

You simply set the indicater in ‘SPEEDMINDER’ position

and automation takes over...

* with the standard groove stylus in play position,
changer automatically operates at 78rpm.

% with the microgroove stylus in position, changer automatically
operates at 33 and 45rpm and ... automatically intermixes and plays.
33 and 45rpm records without regard to size or sequence.

the new GS Seventy Seven also offers you:

added record protection

Turntable pauses during change cycle. Resumes motion
only after next record has come into play position and
stylus is in lead-in groove of record. Eliminates record
surface wear caused by grinding action of record drop-
ping on moving disc —a common drawback of other
record changers.

fastest change cycle

Duration of change cycle is only 5 seconds — fastest in
the field.

damped, acoustically isolated arm

Shock suspension prevents vibration feedback through
arm pivot. Resonance is negligible.

dynamically balanced arm

Has easily accessible vernier adjustment for stylus
pressure. Stylus pressure ranges from feather-light to
pressure necessary to utilize the best characteristics of
any individual cartridge. Variation of stylus pressure
between first and tenth record on table is less than
1 gram ~ lowest in the field.

arm has finger lift

Offers transcription-arm convenience. Permits manual
Yaising and lowering of arm without stylus skidding
across grooves,

arm has stylus position guide

V-shaped cut in arm head and raised indicator simplify
placement of stylus in manual operation,

finger lift for 45rpm singles

Molded rubber mat slightly raises 45rpm record to
permit easy removal from table. Mat designed to pro-
vide maximum traction with micimum mat-to-record
surface contact.

foolproof, jamproof and trouble-free

Idler automatically disengages in ‘off’ position to pre-
vent ‘flat’ spots. Arm movement may be restricted
during change cycle without damage. Arm may be
manually relocated on record during automatic play
without tripping change cycle. Changer shuts off auto-
matically after last record. May be wired to shut off
amplifier, as well.

other GS Sevenly Seven

features include:

Automatic and manual operation at all four speeds:
16, 33, 45 and 78rpm

Automatically intermixes and plays all sjze records
at any selected speed without regard to sequence

Muting switch and R/C network maintain silence
at all times except when record is being played

4-pole, hum shielded motor with balanced rotor for
smooth, constant speed, shock mounted

@® Single knob control sets all operations

Your high fidelity dealer now has the new GS Seventy
Seven Automatic Record Changer. Be among the first
to see and try it.

WORLD PREMIERE PUBLIC SHOWING
NEW YORK HIGH FIDELITY SHOW
OCTOBER 8 to 12, 1957

For complete details, write to: Dept. A-10

G GLASER-STEERS CORPORATION

20 Main Street, Belleville, N. J.

IN CANADA: Glaser-Steers of Canada, Ltd., Trenton, Ont.

tPatents pending

EXPORT DIV.: M. Simons & Son Co., Inc., 25 Warren St.,, N. Y. 7
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Integral Speaker Systems,
Pro and Con

HERMAN BURSTEIN*

There are advantages on both sides of the question as to whether you should build
your own loudspeaker enclosure—either from scratch or from a kit—or buy a com-
plete system ready-built. The author presents arguments from either viewpoint,

HE INDIVIDUAL IN THE MARKET for

a high-fidelity speaker system, either

his first or an improvement upon
his first, must make an important choice
among two alternatives: (1), 1le can
buy an integral system, that is, a
speaker and enclosure sold as a unit—
whether a built-up combination or a kit,
a high-quality unit represents a careful
attempt by the manufacturer to match
enclosure construction and charaeteris-
tics to the requirements and charaeter-
isties of the particular speaker used; or
(2), He can buy the speaker of his
choice separately and undertake for
himself the task of finding a proper
housing for it—ready-built, kit, or
home-made.

The correct choice varies with the in-
dividual, with his tastes, skills, and eir-
cumstances. This article will  diseuss
cach alternative to help the audiofan
decide whether in his particular case it
is hest to purchase an integral speaker-
enelosure combination, or whetlier he
shonld buy the speaker separately. Al-
though integral units appear to be a
siafer bhet, excellent results ean be at-
tained the other way too.

Thix article will consider first the ad-

* 280 Twin Lane E., Wantagh, N. Y.

vantages of buying the speaker sepa-
rately. Then it will examine the merits
of buying a speaker and enclosure as
one. The andiophile possibly ean profit
from the latter discussion either by tak-
ing proper precautions when assembling
his own system or by finding justifiea-
tion therein tor purchasing an integral
unit in built-up or kit form.

Speaker Separate

A fair to substantial sum of oney
can be saved by providing one's own
enclosure, particularly it existing facili-
ties serve the purpose. For example, one
might utilize a closet as an infinite baftle
or a boarded-up eabinet as a bass-reflex
housing. 1f the audiofan must bring an
cnelosure into the listening room, the
potential savings are still appreciable,
tor the cost of wood and finishing ma-
terials is a good deal less than the equiv-
alent in a eommercial enclosure. Even
the person without advaneced tools and
skills ean minimize lis eosts by assem-
bling one of the speaker kits now avail-
able, which come in a variety of designs,
such  ax  bass-reflex, folded horn, ex-
ponential slot, and <o on, and which re-
quire but a few simple tools,

Often it happens that the audiofan

One of the newest
Wharfedale Mod-
complete
system,

els—a
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Simplifying the “build-your-own’ speaker,
this Electro-Voice system comes already
mounted on a baffle and wired up.

cannot find a conmereial integral sys-
tem that satisfies his  (or his wife’s)
views on decor, More likely, he can be
satisfied only by building the enclosure
himself or having a eabinetmaker do
this for him. Thus he ean exereise his
choice of exterior and interior design,
woods, and tabries. At the same time
he ean make sure that all is properly
clued, serewed, sealed, and what not.
The incentive to build an enclosare
may originate in the taet that nothing
on the market mreets the andiofan’s
acoustic demands, He may. tor example,
feel that he ean obtain adequate bass or
spread ot sound only hy a battery of
speakers. Or he may have a particular
horn design in mind, One of the finest
hass-reproducers the writer has ever
heard is built into a 12-toot wide arti-
ficial fireplace. nsing one 1H-ineh woofer
and Four 8-inch woot'ers, all horn loaded
and working in push-pull. The owner is
a TV andio techniciau.
The user may find it unnecessary to
go to an integral unit because he hap-
(Continned on puge 81)
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The 1958 Recital 11
Model TA-120

The Original Festival, Madel D-1000
introduced in 1953

N OW and -‘“E“

It wasn’t too long ago that high fidelity was the exclusive
property of the devoted few. In four short years, however,
dramatic developments in technology and product design have
stimulated tremendous public interest. Today — high fidelity is
the new family entertainment center.

When the original Harman-Kardon Festival (see above) ap-
peared, it created genuine excitement. Here was a significant
new approach to high fidelity—an instrument unique in electrical
design and exciting in its styling. The Festival was the first com-
plete quality high fidelity system on a single chassis. It sparked
the trend away from complicated “machinery type” instruments
to the handsome coordinated units so popular today.

As most high fidelity products, the first Festivals were produced
with conventional hand wiring. The precision printed wiring of
the new Recital Il (see above) contrasts sharply with the earlier
maze of wires and parts.

Printed wiring, pioneered and proved in the U.S. Guided
Missile and Earth Satellite programs — locks each critical com-
ponent in its one bhest position and thereby assures exact repro-
duction of the engineer’s design. Because this process virtually
eliminates the human variable in production, each Recital II
conforms to the laboratory standard in every detail. The op-
portunity for complete inspection provided by this technique
is further guarantee of reliability and trouble-free performance.
The Recital 11 is guaranteed for one year from purchase date.
Comparison of our two units reflects other significant advances.
In a handsomer, more functional chassis, the Recital II in-
corporates a 20 watt amplifier, as did the original Festival, but
with the exclusive, Controlled 11" circuitry, it operates almost
100% more efficiently. It actually creates less heat than a 10 watt
amplifier of conventional design.

The Recital II includes greatly improved tone controls plus a
host of additional features such as a speaker selector switch for
multiple speaker systems, rumble filter and equalized high gain
tape input. The FM tuner is more sensitive and more stable — the
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AM tuner is vastly improved.

The American Society of Industrial Designers recently selected
the Recital II for official U.S. display at the Milan Triennale,
world’s most important exhibit of industrial design.

Further dramatic evidence ot progress is its price. During a
period when the price of high fidelity products has increased an
average 12%, the Recital 1I. for $189.95, costs almost 10% less
than the original Festival.

In short, today’s Recital II provides more useful operating fea-
tures, vastly improved performance and sensible price in a dis-
tinguished design.

Other fine features of the Recital 11 include: Automatic Frequency
Control to insure accurate tuning automatically; senmsitive AM with
automatic volume control and built-in ferrite antenna, dynamic loud-
ness contour control to provide precise balance for your own hearing
characteristics; enormously effective bass and treble tone controls to
adjust for the acoustics of your rovm, and selectable record equaliza-
tion to assure correct reproduction of your entire library. Enclosurc
and control panel are finished in brushed copper, the kncbs and control
frame in matte black. The Recital H is 14-3/4” wide x 3-5/8" high x
10-15/16” deep. Simply plug in a suitable loundspeaker and record
player and a high fidelity system of incomparable prriormance and
unique good looks is yours.
The Recital Il Price is $189.95
Slightly h.gher in the West

P.S. Harman-Kardon’s new Festival 11, the Model TA-1040, is today’s
leader in single unit high fidelity receivers. It includes a magnificent
preamplifier, an AM-FM tuner which rivals theoretical perfection and
a 40 watt hum-free, distortion-free power amplifier.

- O N D D I I D B B D D D D D D R G D .

FREE: Beautiful. new fully illustrated catalogs. Describe complete Harman-Kardon
componrnt and package lines, include information on high fidelity und guides on how
and where 1o buy high fidelity. Send for your copics to Dept. A-1¢ Harman-Kardon,

kardon ]
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The Violin and its Hi-Fi Analogies

ANTONY DOSCHEK*

Considered by many to be the most difficult instrument to reproduce properly, the violin and its con-
struction may be compared to high-fidelity equipment. After reading this, it would seem that suc-
cess in the construction of the instrument must be due to a combination of lucky accidents—almost.

No one seems to know exactly why it

is whittled out as it is, but any fiddle
maker knows that it can stand practi-
cally no design change since, in reality,
il is a mechanical or a structural filter as
well as a transducer. I do not know
enough ahout a piekup stylus shank and
armature assembly to be able to list
these as a possible Hi1-F1 Axavogy. But
sinee it ean be shown easily that changes
in bridge design alter the harmonic
strueture of violin tone, it may also be
possible to prove that a negative feed-
back effect takes place in the bridge due
to a particular arrangement of the grain
and design tensors. Nevertheless, the
belly of the violin receives the string vi-
brations via the bridge and goes into a
dance all of its own : which is determined
by its arching, its graduation, its grain
structure, its density, the position and
configuration of its “f” holes, and the
exact location of the bass bar and sound
post. The ribs, as Borge says ahout the
middle pedal of the piano, aect to keep
the belly and the back apart; having no
easily defined vibratory effects of their
own. But the back, which receives vibra-
tions from the belly via the sound post.
plays a very vital role in the tone qual-
ity of the instrument. Sinee it has no
damping device. such as a hass bar. at-
tached to it, and sinee its arehing is
flatter than that of the belly, the hack
is usually graduated thicker than the
belly so as to inhihit its motional ampli-
tude. Otherwise, the pressure of the
player’s shoulder on the bhack would
have a mueh more pronounced tone al-
teration effeet than it does. Therefore it
is evident that here we have a somewhat
different kind of phase-inverter reso-
uator: one in which the sides as well as
the air volume play a vital role in the
production and shaping of the tone en-
velope. But the aforementioned clements
are only the prime movers aecting on
violin tone production because, actually,
every part of the instrument vibrates
and thus contributes its own subtle and
delicate effects to the composite tone.

T}m VIOLIN BRIDGE is a curious dog.

“F" Holes

The “f” holes—II1-F1 Axavroay: Bi-

* Pro-Plane Sound Systems. Ine.. 1101
IPestern Ave., Pittsburgh, Pa.
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lateral slot radiators—are very inter-
esting in themselves sinee they serve the
same purpose, and are subjeet to the
same laws, as the ports in phase-inverter
enclosures. Not only is their area eritical
but their exact shape and position affects
the complex nodal patterns generated
by flexures in the belly. Benjamin F.
Phillips, one of a few great modern
makers, winner of several international
awards, neighbor, and friend of long
standing, has investigated the nature of
the “f”’ holes quite thoroughly and found
that their arca is indeed eritical both
to the character as well as the carrying
qualities of the tone. He believes, on the
other hand, that the port area on any
given violin ecould be translated into
rectangular slots with no effeet on the
quality of tone, provided that the nodal
patterns of the helly were not disturbed
by this change. Sinee it is impossible
to make a seientifieally eredihle demon-
stration of sueh a single variable change
along the complex curves of the arehing
of a typieal violin belly, we will have
to rely on the intuition of a master
maker for our “proof.” Nevertheless, he
does not helieve that eircular “£” hole
ports of equivalent area would produee
satistactory results. It becomes quite
clear, then, that, regardless of individual
deviations from a norm of measure-
ments, all the individual parts are
mutually interdependent and, if the end
result is to he acceptable, must be per-
fectly compatible—whatever that means
relative to the art of violin making. The
hiteh is that no one knows how to pre-
select “perfectly compatible” measure-
ments and materials when he starts out
to build a fiddle or one could become
& as rich as Stradivarius” without
the inheritance. I blush to point out
this Hi-F1 AxaLoGy to those purists
among you who seek the perfectly eom-
patible audio system from jacket notes
to deecibels.

No one alive today who has ever heard
Kreislter, Elman, or Thibaud in their
prime will ever forget the sound of
violin tone. In some respects it seems
that the older artists valued tone qual-
ity for its own sake more than the great
artists of our present generation do. To-
day, a concerto is too often played with
a blinding heat and technieal immae-
ulacy rather than with a nobility and
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grand plan relying on the phrase and
the aesthetie effeet of gorgeously lumi-
nous tone. I do not mean to take any-
thing away from our present artist vio-
linists, since they ecertainly know fine
tone and are perfectly capable of pro-
ducing it—one only neceds to hear Fran-
ceseatti’s Mendelssohn, Stern’s Sibelius
Concerto, the Heifetz-Bruch Scotch
Fantasy, Milstein’s Goldmark, or Gold-
berg’s Beethoven. It is the audiences at
whom I point the finger, and who die-
tate what they want a fiddler to sound
like: who take any adagio as a univer-
sally understood signal that herewith
comes a splendid “eoughing piece,” fair
prey to loud shushers and program leaf-
ers.

Tone

Violin tone as I have referred to it
above is the produet of the acoustieal
properties of the violin and the bow
combined with the many, many faetors
influencing its subjective effect upon the
listener: the artist’s ability to ereate
musiecal tone, the scoring and key tonal-
ity, the nature and perfection of the
accompaniment, and the acoustieal qual-
ities of the concert hall. But we want
a look at the fundamental nature of
violin tone as well, stripped of as many
influencing factors as possible. In short,
we want to know about its wave envel-
ope, its speetral distribution, its for-
mants, and its power output. Many in-
vestigators have viewed its wave form
and this data can be found represented
graphically in the journals and texts on
the physies of music. The wave form is
so complex that it is not at all subject
to visual analysis; and since it varies
from note to note throughout the entire
compass of the instrument it ean not be
said to “look like” any one thing—ex-
cept itself. But a more definite picture
of the tone can be gained by examining
the spectral distribution of the various
notes of the violin as the register varies
from the lower strings to the upper posi-
tions. The lowest fundamental of which
the violin is normally eapable—the open
G string at 196 eps—is down about 20
db from its 2nd harmnonie and almost 20
db from its 3d harmonic; the 4th, 5th,
and 6th harmonices are still a good 8-10
db louder than the fundamental and all
harmonies up to the 13th are louder or
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- Bozak

QUALITY LOUDSPEAKERS
[ J
DISTINCTIVE CABINETRY

B8-30S

B-400

Hear them at yonr Franchised Bozak Dealer

T HE R.T.-gozakSALES C O
N

M PANY
D ARI EN O CcC O NECTI!ICUT
Exports: Electronics Manufacturers’ Export Company Plainview New York
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as toud as the fundamental. Did 1 hear

someone say “doubling”, by way of
Hi1-F1 Axarocy? The open D string, at
294 eps, shows a fundamental some 3-5
db greater than the next most prominent
harmonies, the 2nd and 3d, and 10 db
greater than the 4th, 6th and 11th har-
monies—due to the vohune resonance
of 270 eps, no doubt. The open A string,
at 440 ¢ps, resonates a strong funda-
mental and 7th harmonie, the other low-
order harmonies being only about one-
half to three-quarters the sound pressure
of the 1st and Tth—here we alxo find the
offect of the 450-¢px secondary peak.
The open K string—fundamental 659
eps—shows slightly greater amplitudes
of the 3d and Sth, and appreciable am-
plitudes of the 2nd, 4th. 5th, 6th, Tth,
and 9th. The question is sometimes
asked, *What ix the highest note on the
violin 2 There is no highest note—the
fundamental K, at 2637 e¢ps, quite con-
ventionally used in Romantic and Mod-
ern scoring, has an equally strong 8th
harmonie at 22,000 e¢ps. And funda-
mentals of the order of 20,000 ¢ps and
more are possible by speecial =kill and
spucial techniques related to harmonic
stopping—think where the upper par-
tials must be, Hi-F1 Axarocy: Flat to
20 ke. Haw! However, as unevenly dis-
tributed as the open string spectra scem
to he, a wonderful thing happens when
the chromatie seale is stopped through-
out the whole compass of the instra-
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The harmonie structure of cach
note changes torn subtly and gradu-
ally so that a perfectly even gradation
of titmbre and sound level is the net re-
sult 1 something  that  many multiple
speaker syvstems don’t do. needless to
say: -1 Avanoay,

The directional pattern of the violin
is quite irvegular but it does not vary by
more than about 10 db trem any given
maximum/minimum  axis. Ten decibels
is not an insignificant variation hut
some horn instruments vary by more
than 20 db in this respeet. The intensity
level of the instrument varies from
about 40 to a little over 90 db (re 10-1¢
watts/square centimeter), from usable
pianissimos 1o fortissimos hefore tone

ment,

break. By way of comparison, the organ
dynamies vary from about 30 db te over
110 b, Sinee the inherent damping of
a good tiddle is very high. transients and
transient mnsieal effeets seem to bhe lim-
ited only by the expertuess and facitity
of the performer: each generation brings
someone who pushes the frontier of daz-
zling technigue turther and turther, but
no one has yvet demonstrated that the
violin wax ineapable of  reproducing
what he was capable of producing.

To return for a moment to the res-
onanees, harmonies, upper partials, or
what have voun, generated by the violin:
it one examines an accurately plotted
wraph of these it will be evident that
they tend to cluster around prominent
peaks. Furthermore, a very caretful—
and tedious—harmonic analysis  will
show that harmonies foreign to the cx-
citing fundamental are also present in
the clusters and must evidently affeet
the tone. Such clusters and their in-
truders are known as formants, and al-
though we know that they are essential
to musieal sounds, and that they con-
stitute the definitive criteria of “good”
and “bad” musical tone, we know very
little about how to place them into a
position of influence—though Heaven
knows we can’t avoid them in the wrong
places, We know, for example, that only
the position of the formant series, or
cluster, stands in the way of duplicat-
ing the finest Strads or Guarnieris—
but alt the technologieal skill and pre-
cision workmanship at our disposal can
do nothing about it. It has been tried
by experts!

The Bow

And all this time that [ have been
seribbling away ahout the fiddle, the
lowly “stick” or bow was laying by: if
one can call something that costs as
much as three thousand dollars “lowly.”
I said nothing about it not because 1
hope to dgnove this indispensable item
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of a fiddler's equipment but because I
kuow that |1 know far less about the how

than [ would like to believe 1 know
ahout the fiddle, T know, for example,
that there are “good™ bows and “bad”
bows—and that’s it. But 1| also know
that a nationally known pedagogue and
teacher, Paul Sladek, (a one time pupit
of Auer and Kreisler) and 1 spent sev-
eral days with a colleetion of six or
seven very fine bows, which had all heen
rehaired from the same shock, trying to
discover why every one of them im-
parted a distinetly different tone qual-
ity to the same violin, We tried to equal-
ize matters by tensing the bowhairs dit-
ferently and hy adding or rubbing off
resin, but we learned nothing of =cien-
tific value. We did learn, however, that
a bow fits a fiddle like—1011-1"t ANaroay
—a cartridge fits a tone arm (for the
purest of the purists, only). We know,
of course—and all fiddlers know—that
a bow must also suit the preference of
the individual ax vegards its weight, bal-
ance. imd school of technique with which
it will be used; but, aside from that, the
bow actually alters the tone of the violin
and Paul and I still don’t know why it
should. Incidentally, all the hows with
which we worked were made of Pernam-
buco wood, and we even taped the
sound to see if it could be distinguished
on the playback: it could. Can it be that

(Continned on page 78)
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TYPICAL

FREQUENCY ' |
RESPONSE OF | _
VRIL CARTRIDGE !

MEASURED ON A (I =

CONSTANT

VELOCITY
BASIS

S
db-0 _ S
20 50 100 1000 1OKC 'HR
g CYCLES PER|SECONC .

———

A dramatic new cartridge to bring you new heights in Hi-Fi performance!

New Full-range Reproduction General Electric’s new VR 11 the most exacting conditions.
magnetic cartridge makes possible “faithful” reproduction

Hear the difterence! Ask for a demonstration at vour Hi-Fi
from 20 through 20,000 cveles. -

dealer’s, but be sure to insist on o genuine G-E VR 1!
New 4-Gram Tracking Force Lateral compliance of the VR 11
has been extended to 1.7 x 10-6 em. per dyne, permitting a track-
ing force of only 4 grams to mimimize record and stylus wear-
Instant CLIP-IN-TIP Stylus Stylus replacements van be
made instantly at home without removing cartridge from rone
arm. There i1s no need to discard an entire dual assembly
when only one 11p 1s worn.

New Electrostatic Shietding In the VR 11 cartridge a new
electrostatic shielding prevents pickup of electrostatic inter-
ferences and hum. This shield also grounds the stvlus assembly.
thus preventing the build-up of electrostatic charges from the
surface of the record.

New Lightweight Construction The microscopic precision
and strong, lightweight construceion of General Electric's new

VR 11 assures you continued pleasure and satisfaction under

Forfurther information corite to: Specialty Klectronic

~
Components Depr., Section HEA037 West Genesee y Fi
Street. Auburn. New York % ' G E N E RAL E I-E c-l- R I c
-
In Canada: Canadian General Electric Company, Hi )
189 Dufferin Street. Toronto 3. Canada. >
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The Worlcl’s oMOSt Extensive

New Performance Levels in New Price Ranges

UNAX™
SINGLE ELEMENT

FD<]

The new Jensen UX Scries provides a new
high in single-cone single voice coil loud-
speakers at unusually low cost, actually out-
performing comparable (and even more
complex ) units selling for much more. A
listening test will convince you that this is
a maximum value buy in hi-fi listening
pleasure.

Of course, there are special design elements
that enable us to give so much for so little.
The cone is artfully dual acting, the center
sector operating cffectively for unusually
extended highs, while the whole moves to
reproduce the lows.

Withal, there is superb baiance and clean-
ness. And, if you choose, you can step up
performance later with the inexpensive
KTX-2 Step-Up Kit which substitutes a
compression driver tweeter for the top.

UX-80. 8-in. Speaker. Net $14.50
UX-120. 12-in. Speaker. Net $19.50

DUAX?
2-ELEMENT SYSTEMS

_—y

A step-up in the reproduction scale is the
DX Series in which two carefully coordi-
nated cones are driven by one voice coil.
(Some call these “coaxials,” but we reserve
the name for still more elaborate systems
and higher performance.)

The separate auxiliary radiator gives the
designer a chance to attain a wider fre-
quency range than with a single cone (al-
beit dual acting as in UX Seties). The
result is, with low cost, additional perform-
ance and added listening pleasurce. We
know of no similar speakers with equal
sound, nonc with as high eflicicncy or as
low distortion at anywhere near DX Series
cost. Again you can step-up performance
casily at anytime with KTX-2 Kit to sub-
stitute high-order compression driver
tweeter operation at the high end.

DX-120.12”; 1-lb. mag. Net $25.50
DX-150. 15"; 1-lb. mag. Net $35.50

COAXITAL
3.-ELEMENT SYSTEMS

Still better than the "all paper” system with
single voice coil is the use of a compres-
sion driver tweeter for the highs. The least
expensive way to do this is to nestle a su-
pertweeter coaxially inside the cone; it
must cross over high in the frequency scale
at 3500 to 4000 cycles. The third element
is the diffusion radiator which shapes and
disperses middle-high response.  (Some
call such speakers "Triaxial,” though
Jensen alone is entitled to use this regis-
tered name, applied by us to true 3-way
speakers only.) Again, we guarantce more
and better sound, cleaner hi-fi at lower cost,
than all comparable speakers. And you can
step up performance correctly and im-
pressively with a real C.D. horn 600-4000
cps mid-channel (KTX-3 Kit) that leaves
you with a rea! 3-way system.

12" Models. CX-120* ... .. $49.50
CX-225...... $59.50
15" Models. CX-150*. ..., $66.50
CX-2555 95V s u $76.50

SELECTING A HI-FI SPEAKER? YOU'LL WANT THESE HELPFUL, INFORMATIVE BOOKS

"How to Select o High Fidelity Loudspeaker?’ A comprehensive, authoritative manual cov-
ering all types of high fidelity loudspeakers and systems, their operating principles, performance

ond relative advantages. 24 pages, profusely illustrated. Write for Manual 1061. Prjce 25¢.

“"Guide to Jensen High Fidelity Loudspeakers.”” Complete specifications and detailed descrip-
tive information on ail Jensen high fidelity loudspeakers and ‘accessories. 24 pages. Send for
Brochure 1021, Price 25¢.
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High Fidelity Loudspeaker Line

from this neiw 'comp/eté range__,of»typeg- _a_n'_a_{ 51ze

K-310A

COAXIAL
2 -WAY SYSTEMS

By using two completely independent (but
carefully coordinated) speakers, cach with
its own magnetic system, voice coil and
cone, the true two-way system spans the
frequency range to obvious advantage in
smoothness and extent, cleanness, low dis-
tortion and uniformity of angular dis-
person.

Coaxial mounting makes them a conven-
ient unitary package. Please note that we
at Jensen use the term “coaxial” only in
referring to a speaker with two completely
independent systems.

Lowcst 1n cost in the Jensen coaxial family
is this fine group of speakers employing
‘cone” type direct radiator units for both
tweeter and woofer. Available in 8, 12 and
15-inch models, they provide a maximum
of value in true two-way system speakers.
K-80. Coaxial, 8-in. Net $16.75
K-210. Coaxial, 12-in. Net $27.50
K-310A. Coaxial, 15-in. Net $39.75

enéen MANUFACTURING COMPANY

6601 South Laramie Ave., Chicago 38, lllinois
Division of The Muter Co.

The highest type of performaace in the
coaxial two-way loudspeaker is attained by
the use of a compression-driver horn-
loaded tweeter for the high end. When
properly designed, there results an out-
standing clarity, realism and instrumental
separation not achieved by lesser designs.
By adopting the expensive “thru bore” con-
struction, the twecter horn can be made
long enough to operate at the lowest prac-
ticable crossover frequency, a very desir-
able feature for the very best sound.

In this manner, the very popular Jensen
H-222 and H-520 give you the “tops” in
fine coaxial performance. Crossover is at
2000 cycles. Though many will sce no
need to, you can step-up performance to
full three-way with KTX-1 Range-Ex-
tender Supertweeter Kit.

H-222. Coaxial, 12-in. Net.$62.50
H-520. Coaxial, 15-in. Net.$79.50

in Conoda, Copper Wire Products, Lid., Toronto

s

G-610A

TRIAXIAL & TRIAX'
3.WAY SYSTEMS

The true three-way speaker system divides
the range in threc parts with threc elec-
trically and acoustically distinct and inde-
pendent elements, cach designed to per-
form near-ideally in its portion of the
range.

The famous G-610A TRIAXIAL was the
first (and until our new G-600 ), rhe only
speaker made in accordance with this con-
cept! It employs a heavy woofer and two
compression driver horn-loaded clements
for m-f, and h-f channels. (The woofer
cone acts as the final section of the m-f
horn.) Its performance is so outstanding
that it easily rates as the world's most
wanted hi-fi speaker.

Now, for those who would like a G-610A,
but are dissuaded by the price tag, Jensen
announces the new lighter, less expensive
G-600 TRIAX with similarly outstanding
features and performance.

G-610A. Triaxial, 15”. Net $252.75
G-600. Triax, 15" Net $129.50

SEND FOR FREE DATA
SHEET 165-8

RURTON BROWNE ADVERTISING
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Equipment Review

Garrard TPA-10 transcription arm—Stephens FR-80 loudspeaker—Pilot AA-920 and
AA-903B amplifiers—Metzner Starlight transcription turntable and arm—Elec-
tro-sonic Laboratories’ “Dust Bug”—Tape-Indx and Perma-File tape logging system

GARRARD TPA-10
TRANSCRIPTION ARM

Two of the limitations heretofore placed
on the user of high-quality trangeription
arms have heen those of a fixed angle or
bewd in the arm and a fixed length from
pivot to stylus tip, Both of these limita-
tions have been removed finally, thanks to
the design of the new Garrard TPA-10
transeription arm, This arm is sufficiently
adjustable in over-ull length to he necom-
maodated in the smallest turntable enclo-
sures that ean he used with 12-inch records,
and the head angle is adjustable over a
range of about 260 deg. Not that such a
ridienl ehange in angle shonld ever be re-
quired, but it ever a picknp manufacturer
brings out a model in which the record-
groove travel is perpendicular to the long
axis of the pickup housing, this arm will
ﬂl'('(blll'll(lll:lll' lt.

Aside  from  these  features, however,
which may be considered unneeessary in
many instances, the TPA-10 incorporates
a munber of other advantages which are
more tangible in effeet. Among them, the
most  important are—in our opinion—a
super-sensitive adjustment of stylus foree,
and low-friction hearings on hoth vertical
and horizontal axes, neither of which ever
requires any adjustient,

The  horizontal bearing—probahly  the
most tmportant in the constrnetion of any
pickup arm—consists of two needle-point
pivet pins which scat on miniature ball
hearings, This is not in itself unusual, for
many other pickup arms have been built
using ball bearings, but so far most have
required a rather accurate adjustment of
the pressure of the pivot into the bearings.
It the pressure were too light, there was
excessive play, and if it were too heavy it
was likely to enuse rapid wear of the ball
bearings and cup. with consequent loss in
performance as the unit was used,

On the new Garrard arm, however, one
pivot is fixed in the bracket while the other
has a fixed pressure loading applied by
means of a coil spring. This ensures the
proper pressure being applied between the
pivot and the ball bearings at all times,
regardless of wear—which should be at an
absohrte minimum because of the hardness
of both pivet ani the balls. The vertical
pivot is composed of a combination of a
single ball thrust bearing, such as is used
in the better turntables, and a ball bearing
Journal,
will he noted from Fig. 1, the lori-
bearing is at an angle with the arm
itself, a feature which gives a longer sus-
pension between the pivot points and thus
greater stability, As the arm is telescoped
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within itself to adjust length, n compensat-
ing spring maintains the balance of the
arm quite closelv—so elose, in faet, that
movement of the arm from maximum to
minimum length results in a variation of
stylus force, nt a given setting, of only |
gram from a starting setting of 6 grams.
*“Vernjer '’ adjustment of stylus foree is
made by varying the tension of a hair
spring enclosed in the horizontal pivot
housing, and the range is sueh that a GE
cartridge, for example, may be balanced
to zero tracking foree or incrensed to as
much as 15 grams,

The pickup head is so arranged that it
may be rotated over almost 3; of a circle
—ftar more than would ever be required,
Yet with all the flexibility of arm length
and head angle, even the most inexperi-
enced user shoull have no trouble in ad-
justing the arm for optimum tracking he-
cause of the stmplification provided by the
mounting and adjusting templates,

Three sueh templates are  furnished—
one indicates the exaet loeation of the base
for giveu settings of arm length, a second
is the actoal layout of the opening to he
mivde in the motor hoard to acecommaodate
the arm. and the third shows the angle to
which the head shonld he set for minimum
tracking error,

The locating template has five slots, one
for cach of the marked positions of the
telescoping arm, 1t is recommended  that
the longest possible arm be used that ean
be accommodated in o the  record  plaver
cabinet, and onee having seleeted the arm
length, the slot  corresponding to that
length is placed over the turntable spindle,
whercupon the center point of the arm is
located on the motor hoard, At the same
time, a second template is pliced under
the first and Jined up with its edge, and
the holes may then he spotted from the
seeond template, After the i is mounted,
the third template is placed over the eenter
spindle and the stylus placed inoa small
eyelet which pivots a portion of the tem-
plate on whieh is shown the outline of the
head. When the head and the outline eoin-
cide, the tracking error for that partienlar
diameter is indicated on the scale. Thus
the head may be set for minimnm tracking
error at either outside or inside of the
record, or at any intermediate point—one
partieular position heing recommended and
80 marked on the template,

All in all the arm provides a high degree
of flexibility together with execellent work-
nianship and inteltigent design. For those
who are inelined to experiment it is almost
essential—for those who just want a fine

arm it shonld he aceepted readily, K-20
- Fig. 1. Garrard
TPA-10 transcrip-
tion arm,
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STEPHENS FR-80 LOUDSPEAKER

In this day of newer amd smaller loud-
speaker enclosures practically every other
month, one soon develops a janndiced eyve
sinee there is likely to be relatively little
difference bhetween themr—most heing nota-
ble for their lack of hass, or it they do
have bass it isx hoomy. llowever, the new
Stephens FR-80 speaker unit mounted in
their 811 cabinet is n welcome change from
many others we have heard—and declined
to review—over the past six months, This
waodel has elean, erisp bass response which
is comparable with the speaker we consider
our ‘'Standurd "’ and with a complete ah-
senee of any noticeable peak in the lower
range so that it is possible to hring up the
bass response without ohjectionable hoom-
ing as the hass boost is added,

Fig. 2. Stephens FR-80 speaker mecha-
nism—an entirely new 8-inch model

Now we do not mean to say that the
hass  response is direetly comparable in
level with the Standard speaker, but in-
stend that the character of the sound is
similar so that oue might well deseribe the
FR-80 hass as **solid,”*

Presumably, the gquality of sound radi-
ated tfrom the new maodel is the result of
construction features of the speaker mecha-
nism itselt. This unit, shown in Fig. 2,
einploys o plastic-impregnated fabrie sur-
round whieh holds the cone to the trame
amd provides strength, tlexibility, and dura-
bility which—=tephens elaims—has “never
before heen uttained in any speaker of any
size.'” Be that as it may, the results seem
to indicate that this unit is unusunally good
in pertornimee, and  the surround may
have something to do with it. In addition,
however, there are some other teatures
whiclh may have something to do with it
also. For eximple, the construction of the
speaker includes an internal air dinping
system which introdnees **eontrolled eush-
foning,”* and the magnet has a weight of
one pound, in itselt somewhat above aver-
age tor an 8-in. unit. The cone is curvilinear
in shape to provide gridunted decoupling
to reduee resonanees, mud the frame is die
east and provided with a eork-rubber com-
poundl gasket to provide a tight seal be-
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THE NEW

ALTEC

uartet S 44 A

20-watt power amplifier and preamplifier
INVITES COMPARISON

AR LA L 4

The new ALTEC “Quartet” (named for its unique
4 independent volume controls) is the only complete
amplifier with all of the control features found in
the best separate preamplifiers plus a full 20 watts
of power.

Compare these outstanding features of the
“Quartet” :

Six Inputs—3 lo-level for magnetic phono pickup,
microphone. and tape deck...3 hi-level for tuner,
tape reproducer, and spare.

Four Major Source Volume Controls allow you to
pre-set the level of any major program material and
change from input to input or turn the power on
and off without the necessity for readjustment.
D. C. powered program indicator lights for com-
pletely hum-free operation.

Guaranteed Performance Specifications: 20-22,000
cps range, 20 watts (40 peak), 138 db gain, 32 db
bass control range, 35 db treble tone control range.

Four Position loudness compensation control...
continuously variable wide range bass and treble
controls...Three Position independent rumble and
scratch filters—all designed to give complete flexibil-

AUDIO e OCTOBER, 1957

ity to suit reproduction quality of individual tastes
and material.

Tape Recording Output —provided so material from
any input may be selected for recording.

Equalization—4 phono compensation curves:
European, LP, RIAA, and 78 rpm. 1 tape deck
compensation.

Quality Construction—an example of the quality
built into the “Quartet” is its “professional” printed
circuit. Unlike common printed circuits, all compo-
nents are attached through riveted eyelets making
it possible to replace components without destroy-
ing the circuit.

Extraordinarily Sleek Design: Dimensions (less
cabinet) —4-5/8" H, 13-3/4”" W, 7-1/8” D...(with
cabinet) —5-15/16" H, 14-5/8" W, 8-13/16" D.

Price: (less cabinet) 510600 Walnut, blond, or
mahogany solid hardwood cabinet, $18.00.

ALTEL

(ANSING CORPIRATION

Write for free catalogue .
ALTEC LANSING CORPORATION A-10
515 S. Manchester Ave., Anaheim, Calif.

161 Sixth Ave., New York, N.Y.

www.americanradiohistorv.com
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Fig. 3. The Stephens enclosure,

811
which was used for listening tests on
the FR-80.

tween speaker and bafle, Still one more
feature is the use of edgewise-wound alumi-
num ribhon for its 2-in. voice coil,

We had the pleasure of visiting the
Stephens plant last Fehruary when the
early development work was being done on
this model—although we didn't know at
the time what the final model was to be.
We did see, however, something new in
the method of winding the voice coil and
we saw what a sturdy coil the new method
made. This is apparently one of the times
when theory is thoroughly borne out by
practice. The speaker has a free-air reson-
ance at 50 cps, and is claimed to reproduce
from 40 to 15,000 eps.

The ecabinet in which this model was
tested is 23% in. high, 15% in. wide, and
113 in. deep—a rather small enclosure.
It is simple and neat in appearance, as
seen in Fig. 3, and might easily be de-
seribed as unobtrusive. The important
statement to be made about any speaker-
enclosure combination relates siniply to its
quality, and this one we would unhesitat-
ingly place high on the list.

Efficiency is slightly lower than some of
the larger and much more expensive units
—but not so much so that it would be

considered a ‘‘low-efficiency’’ madel—we
would say it is about average for an 8-in.
unit. But the final word is that it is good,
K-21

for whatever contributing reasons.

S

-
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PILOT AA-920 and AA-903B
AMPLIFIERS

Differing basically only in power output,
these two amplifiers are equipped with
features which add up to a good over-
all design, smooth control operation,
and distortion commensurate with the
output tubes employed. The output stage
of the AA-920 employs two 6L6GB’s work-
ing at a plate potential of 380 volts and
a consequent power output (claimed by
the manufacturer) of 20 watts. However,
this rating is at an intermodulation distor-
tion of 1.5 per cent, while Aupio rates
power output at the point where IM dis-
tortion reaches 2 per cent, and in the case
of the AA-920 this measures 24 watts, The
smaller AA-903B employs two EL.84’s with
fixed bias in the output stage at a plate
supply of 300 volts and a claimed output
of 14 watts at 1.5 per cent distortion; it
was measured at 16 watts for 2 per ecent
IM. The AA-920 uses a 5Y3GT rectifier,
while the AA-903B uses an EZ81. One
other difference is in the power amplifier
section—the 920 employs a 6C4 as a volt-
age amplifier and a 12AU7 as a ‘‘ William-
son type’' direct coupled pair, the firat
seetion as nn amplifier and the second as a
cathodyne or split-load phase splitter. The
903B uses a 12AX7 with the first half
serving as a voltage amplifier and the
second as a paraphase type phase splitter.
The remaining difference is in the rumble
and serateh filters—the 920 has 3-position
filters while the 903B has 2-position filters.
The preamplifier and tone-control sections
are identical, and even the appearances of
the two amplifiers from the outside are al-
most identical—both measuring 43 in.
high, 13% in. wide, and 9 in. deep, and
both use the same protective cage housing.
Both employ 21 dh of feedback in the
power amplifier section, and both have
output impedances of 4, 8, and 16 ohms.

Starting at the phono input, we first
encounter one feature that has been stand-
ard with Pilot amplifiers for several years
—the variable load resistor for magnetic
pickups. This consists of a 6800-ohm fixed
resistor in series with a 100K-ohm potenti-
ometer calibrated directly in ohms. This
permits the user to seleet any value of
load from G800 ohms to 106,800. Actually,
we have never heen able to understand
tully why amplifier manufacturers do not
offer impedances of, say, 500K ohms, with
the correct terminating resistor heing
placed at the pickup by the pickup manu-
facturer. On the other hand, of course,
high-frequeney rolloff for many types of
pickups is specified to be obtained by the
use of load resistors of given values, and

Fig. 4. The new
Pilot AA-920 am-
plifier—a 20-watt
unit. The AA.
903B is similar
in appearance.
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when employed with preamps which do not
provide any rolloff at all this method
allows the user to set the rolloff exclusively
by means of the load resistor,

The phono preamp consists of two stages,
the two halves of a 12AX7, with passive
equalization networks between them. This
method has the advantage of reducing the
possibility of overloading the second stage
when using the high-output magnetic cart-
ridges—a condition that often results in
poor output quality with the cause being
almost indeterminate. Another advantage
of the Pilot circuits is the inclusion of 8
potentiometer ahead of the first stage of
the preamplifier to permit lowering the
voltage applied and still further reducing
the possibility of preamp overload.

Equalization is provided for T.P, AES,
RIAA, and NAB curves, together with
another position direct from a tape play-
back head. In this position the input is
switched to a separate jack so that connee-
tions from phono and tape head may be
teft plugged in permanently.

The output of the preamplifier section is
fed to the input selector switch, which also
acconmmodates tuner, auxiliary, and tape
amplifier inputs at high level. This switch
is followed in turn by the first section of
the two-section volume control, and it is
followed by the loudness contour switeh
whiell has five positions and provides for
flat response and for four different degrees
of loudness compensation. While we have
net always agreed in principle with the
loudness contour type of compensation, it
must he admitted that the user is likely to
do his listening under conditions where he
wants either full volume, with its attendant
flat response curve, or at some other volume
level dictated hy neighbors, hours of listen-
ing, or whether or not the music is being
listened to carefully or is employed as a
background to other activities. Since the
given condition is not likely to change
rapidly, it does seem logical that the con-
trol might just as well be calibrated for
these differing listening conditions, and
when set to accommodate one or the other
of the conditions it would remain so for
an extended period of time. Be that as it
may, some people will still not accept the
loudness control, and they may easily leave
the contour control on the flat position
permanently. We still believe firmly how-
ever, that high fidelity can well date its
acceptance into the home—as contrasted
tc the gadget room—with the introduction
of the loudness control, for early hi-fi fans
were criticized most frequently for playing
their rigs too loud always. But that is
philosophising again.

The tone-control section is located be-
tween the two halves of another 12AX7,
and is of the ‘‘Sterling’’ type with lossers
in both frequency-correcting networks.
Rauge of the controls is + 18 db at 20 and
20,000 eps. In both of these amplifiers the
preamplifier and tone-control stages have
their leaters supplied from a d.c. source
consisting of a full-wave sclenium reetifier
and adequate filtering. In addition, the
amplifier-and-phase-splitter tube is fed
from this same source, resulting in a hum
output of the order of 68 db below omne
watt, which is essentially inaudible.

In appearance and performance these
amplifiers are rated excellent. One advan-
tage of the circuit as deseribed is that with
the addition of either of these amplifiers
and a stereo head to the tape recorder, one
has the ‘‘makings’’ of a complete stereo
conversion to an existing instaliation. The
best way to choose amplifiers is to listen—
and it is believed that either of these am-
plifiers would give a satisfactory account
of itself. K-22
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WEATHERS FM PICKUP SYSTEM

THE STANDARD FOR COMPARISON IN HIGH FIDELITY PICKUPS

Originally designed for broadcasting and precise sound engineering purposes, WEATHERS FM
Pickup has been so advanced in design and construction, that it can be treated like any ordinary
phonograph arm under constant home use. It is the “perfect beginning” to professional sound
reproduction with high fidelity for everyone! Play your records once or a thousand times and with
WEATHERS you’ll enjoy professionally perfect high fidelity that’s distortion-free, carefree!

Perfectly balanced for perfect
record tracking

WEATHERS FM Pickup System is the
only pickup designed and balanced
at a stylus force of ONE.GRAM. For
this reason, it perfectly traces all
the minute record engravings which
produce delicate overtones and rep-
resent sound with true fidelity. It
causes no flexing of groove side-
walls, thereby improving response to
high frequencies without increasing
surface noise.

AUDIO e OCTOBER. 1957

Saves records... preserves Hi-Fi
qualities

Improper stylus force can ruin high
fidelity qualities of your records at
the very first play. WEATHERS, the
lightest, professional touch, shows
no record wear even after a thousand
plays. Your favorite records, your
valuable records will last a life-
time—and still sound new! A sap-
phire stylus on a Weathers pickup
will last longer than a diamond sty-
lus on ordinary pickups.

Distortion-free . . . carefree

WEATHERS FM Pickup System is free
of alt common causes of sound dis-
tortion. It does not pick up hum from
motors, it tracks perfectly even if
your turntable is tilted to a 45°
angle, no leveling necessary! AccCi-
dentally dropped, WEATHERS pickup
floats with feathery ease onto your
record. Weathers pickup is shock-
mounted...eliminates mechanical vi-
bration and acoustic feedback.

MORE than a pickup,
WEATHERS offers more to
Hi-Fi

WEATHERS tone arm and pickup is a
complete FM system, a virtual.minia-
ture FM radio station. Its sole pur-
pose is to pick up and transmit im-
pulses from your record. Your record
practically does NO work when played
with WEATHERS pickup. The result
always is a flat response from 20 to
20,000 cycles.

WRITE FOR WEATHERS FREE BOOKLET ON HI-FI FACTS AND RECORD CARE TODAY!

UWeatters

Industries, Div. of Advance Industries, Inc.
65 E. GLOUCESTER PIKE, BARRINGTON, N. ).

Export: Joseph Plasencia, Inc., 401 Braadway, New York 13, N.¥.
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METZNER “STARLIGHT”
TURNTABLE
There are still many users of high

filelity equipment to whom the need tor
# continuously variable turntable speed
appears important—fortunately most of us
who are not gifted with absolute piteh ean
get along with turntable speeds which are
censidered standard. Ilowever, when the
need for continuously variable speeds does
oeeur, it ean only be filled by a machine
that will provide any speed from, say, 15
to 90 rpm.

However, it is not necessary that one
have some speeial use to which he would
put a variable-speed turntable for him to
select this type for a more normal installa-
tion, particularly when the unit under eon-
sideration has the features and eharaeter-
isties of the Metzner Starlight, Fig. 5. It
would seem that the only difficulty in using
a variable-speed turntable for normal-
speed operation would be the always pres-
ent doubt that the unit were actually run-
ning at the correet speed. The stroboscope
on the underside of the Starlight platter—
illuminated by a neon lamp and visible
from the top through a mirror—always
keeps you reminded of aecnrate speed
settings,

Many readers will not remember the old
I3rush automobile transmission in which a
flat plate mounted on a fore-and-aft axis
drove a leather-faced wheel which made
contact anywhere from slightly beyond the
center on one side (to provide for backing
up) to the outer edge of the plate on the
other side of the center for full speed
ahead. The cross shaft ended at either side
of the ear with sprockets which drove,
through chains, the two rear wheels. The
Starlight is a modern adaptation of the
same speed-change prineiple, and the range
covers from 15 to 90 rpm smoothly and

SPACER USED WITH
GE CARTRIDGE

WEIGHT
INDICATOR

™ smus HEAD PIVAT
' N

f TOP WEIGHT e .

132" ,
e
AUXILARY WEIGHTS ECCr T
USE AS REQUIRED TO ===
PROVIDE CORRECT TRACKING —rras
BOTTOM WEIGHT — CTRITNTY

Fig. 7. Sectiana!l drawing of the head an

the Metzner arm. Weights may be re-

moved to accommodate even the lightest
cartridges.
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ARM BALANCE SPRING
PN ' [—- RETAINING PIN
1

STYLUS PRESSURE

ADJUSTING SCREW

AND PRESSURE INDICATOR - -

,/é
© Q\ il \@\/’l

N HEIGHT ADJUSTING BRACKET HEAD

SCREW AND SPRING

YOKE (cut away 1 shoom e 301 alunementh

= BEARING SUPPORT
Tm— MOUNTING BUSHING

Fig. 5 (left). Metzner “Starlight”” transcriptian turntable—a
cantinvously-variable-speed unit adjustable fram 15 to 90
rpm. Fig. 6 (abave). Diagram of the Metzner arm. Vertical
pivot is a ball bearing, while pickup head is pivated on end
af arm, which also raises to change cartridges ar clean styli.

continnously. Otherwise it is much like
conventional torntables. Flotter and wow
are aceeptubly low, and rumble measures
approximately 51 db below a 20-¢m/sec¢
signal. A calibrated seale gives approxi-
mate speeds (within 1 oor 2 rpm) and the
stroboscope permits sctting the speeds ae-
curately, The unit is attractively finished,
with a satin finished mounting plate and
cork-and-rubher turutable cover,

The Metzner arm is shown in diagram
torm in Fig. 6, The most unusual feature
of this arm is the pivoted head at the end
of an arm which also raises—when the arm
comes to its stop, the head pivot takes
over, The head itsclf is shown in Fig. 7
in eross seetion, A movable weight, which
consists of a number of separate parts sa
a8 to provide a wide range of adjustment,
is arranged to slide backward or forward,
with a satin-finishel mounting plate and
seale, Typieally, a cartridge would he in-
stalled and cheeked for balaneing to proper
stylus foree with the movable weight at
the center, If it did not come elose to the
normal foree, the weight conld be redueed
hy removal of one or more sections. Fine
ad justinent could then be made by moving
the weight itself. The range of adjust-
ment extended from 0 to 18 grims with a
GE  pickup installed, using the entire
weight. The arm  mounting  position is
arranged to he 931 in. from the center ot
the turntable spindle.

One interesting feature of the arm is
the ease with which the stylus is lifted
from the record groove—simply press down
on the adjustment knob at the back of the
head. This is easy to do without the chanee
of sliding the stylus over the surface for
two or three grooves as the cartridge is
tifted,

The  Starlight  and its

matehing arm

— weenr provide an exeeptionally attractive com-
QCD‘:K:' bination, and together they do  provide

variable speed operation when snch a re-
quirement exists, K-23

ELECTRO-SONIC
LABORATORIES’ “DUST BUG”

Simple and almost primitive in construe-
tion, the British-built ‘Dust Bug'" pro-
vides a meuns for eleaning records easily
and effectively while playing, and also
gives an anti-static protection at the same
time, o

This device, Fig. 8, consists of a plastie
arin_on which are mounted a fairly stiff
brush and a eylinder of what appears to
be a pieee of fine textured carpeting. the
cylinder heing pivoted so as to be able to
rise amd fall slightly. In use the brush is
placed in the starting grooves of a1 record
hefore the stylus is lowered to its surface,
The cylinder of earpeting, having first
heen given a light dousing with an anti-
statie solution, follows the brush and very
slightly coats the surface with the solution
Just after the brush removes the dust and
lint from the grooves. The brash also has
the funetion of tracking the Dust Rug
across the record just as a styhus does
with the usual pickup arm.

The anti-static solution is ethylene glyeol
—permanent  anti-freeze to northerners—
whieh is either dyed blue to identify it or
clse that is its normal color in England,
In any ecase, it does remove—eor at least
reduce—the static charge on the record
surface and after a half dozen plays the
surface of the dise looks exactly like a
new, unplayed record. Noise, pops, and
clicks are gone also, which is, of course,
the basic reason for the device,

The plastic arm is drilled in two places
to accommodate both 16- and 12-ineh turn-
tubles, and the entire unit is mounted on
the motor-bourd by means of a rubber
suction cup. Light, fairly inexpensive, and
very effective is this device, a development
of Cecil Watts, who is recognized as one
of the authorities on phonograph equipment
iz England. This device is highly recom-
mended and it seems to us as though it
should be on every turntable—even though
it does add a little work to getting a
record played, From the clean record sur-
faces, though, it seems to be worth the
extra trouble, K-24

Fig. 8. Electro-Sanic labaratories’ “Dust Bug“—a simple and effective device to
remove dust and lint from record grooves and to destaticize the entire surface.
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A I_TE [D'UPLEX® SPEAKERS

12 YEARS OF SUPERIORITY NNOW EVEN BETTER

Other outstanding design features of the new 604D
Duplex are: improved bass cone and suspension,
smoother high end quality, and redesigned pole-piece
for a deeper magnetic gap and even less low frequency
distortion.

‘The result is the most fuithful reproduction of sound
obtainable with a coaxial speaker. Transients are
virtually ehiminated.

Besides its new features, the 6041 still has these
time-proven clements: annular centering spider and vis-
cous damped compliance . .. an edge-wound, double-
insulated ribbon bass voice-coil which moves in an
extremely deep magnetic gap in order to assu-e the
same efliciency throughout its excursion . . . fatigue re-
sistant tungential compliance high frequency diaphragm

604D

The new ‘ ‘
ALTEC ]

Since its introduction twelve years ago, the ALTEC
604 coaxial type speaker hus been the recognized stand-
ard for use as a monitor speaker in the largest recording

studios and broadcast stations.

And now, the new 6041 has even smoother response

and lower distortion.

It incorporates i more highly developed dividing net-
work with smooth twelve db per octave attenuation,
plus a new shelving control adjustable to every individ-

ual room condition.

the 6028
Features

NEW HORN
and DRIVER

The latest mujor development in the long line of
ALTEC couxial type speakers, the 602B nearly equals
the 604.

The 602B features a newly developed 3000 ¢ycle
high frequency driver with an improved magnetic
structure for increased etticiency coupled to an amaz-
ingly smooth exponential sectoral horn. This type of
horn, consistently used by ALTEC, produces the most
natural veproduction of sound of any high frequency
speaker so far developed.

This outstanding high frequency unit and horn are
mounted asymmetrically within the frame of the base
speaker to form a two-way speaker capable of repro-
ducing a guaranteed range of 30 to 22,000 cycles.

Power: 25 watts (30 peak); Impedance: 8 ohms;
Magnet Weight: 2.4 Ibs.; Max. Cone Resonance: 42
cycles: Distribution: 90° hor., 40° vert.; Diameter:
15-3/16"; Depth: 7-1/4". Price: $135.00 (including
network )

Write for free
catalogue

LANSING CORPORATION
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with exponential multicellar horn.

Power: 35 watts (50 peak): Guaranteed Frequency
Response: 30 to 22,000 cycles: Impedance: 16 dhms;
Mugnet Weight: 5.6 Ihs: Max. Cone Resonunce: 40
cyceles: Distribution: 90° hor., 40° vert.; Diameter:
15-3,16; Depth: 11-1/8. Price: $177.00 (including
network ).

the 601B

Smallest ALTEC
DUPLEX

The 6018 is designed with all of the professiona. fea-
tures found in the larger ALTEC duplexes.

Like its lurger brothers, the 601B has an impreved
bass cone for even smoother response and lower dis-
tortion and an improved high frequency driver of
much greater etheiency. It also has a new heavy cast
frame like the 604D and 6028 which provides a rigid
suspension for the bass cone making it impossiblz for
the voice ¢oil to become uncentered in the magnetic
gap.

Power: 20 watts (30 watts peak): Frequency
Response: 40 10 22,000 cycles; Impedance: 8 oams;
Magnet Weight: 1.8 Ibs.; Max. Cone Resonance: S5
cycles: Distribution: 90° hor., 40° vert.; Diameter:
12-1/47: Depth: 5-5 87, Price: $114.00 (including
network ).

ALTEC LANSING CORPORATION
Dept. A10-A

1515 S. Manchester Ave.,, Anaheim, Calif.
161 Sixth Avenue, New York 13, New York
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SHOWN WITH FAIRCHILD ARM AND CARTRIDGE

ELECTRONICS TAKES OVER

ACHIEVES

UNPRECEDENTED
TURNTABLE PERFORMANCE

=N
NEWw FAIRCH | LD\/E’/

The only high fidelity turntable system

using an LElectronic Drive to select and control speed

Exciting, brilliantly engineered, the new Fairchild E/D brings
the precision and accuracy of electronics to a component that
has always been regarded as a strictly mechanical device.

Gone are the intricate mechanical linkages of the conventional
turntable — the step-pulleys. cams, rubber wheels, etc. And
gone with them are the principle causes of turntable distortion.

The new Fairchild E/D achieves an almost incredible quality of
performance. Completely independent of power line variations.
its speed is precisely regulated and controlled by means of an
clectronic power source, Rumble, wow and flutter are virtually
non-existent. There isn’t a trace of distortion or noise to mar
the flawless reproduction of the finest modern recordings.
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THE MOST IMPORTANT SINGLE ADVANCE
EVER MADE \
IN TURNTABLE DESIGN

Never before has there been a turntable of such precision and quality of performance.
Through the combined, effective use of modern electronics and acoustical filtering tech-
niques, Fairchild engineers have succeeded in isolating, and virtually eliminating all of
the principle causes of turntable distortion. Here are some of the quality-contributing
factors:
— precision machined, Densite-damped cast aluminum turntable
coupled to a
—— hysteresis-synchronous motor by means of a
—— specially designed, 2-stage belt drive which
—— reduces motor-to-table transmission of noise and vibration by
more than 40db.
—— speed is selected, controlled and regulated electronically to an
—— accuracy and constancy of +0.15%

regardless of variations in power line voltage and frequency.

HOW IT WORKS...

In conventional turntables and in record changers the motor operates at one speed.
Changes in turntable rpm are effected mechanically — by step:pulleys, gears, cams, rubber
wheels, and other moving parts. In the new Fairchild E/D turntable speed is changed
by changing the speed of the motor. And the speed of the motor is changed by altering
the frequency of the operating current.

THE ELECTRONIC CONTROL-REGULATOR

is a variable frequency, voltage-regulated oscillator-amplifier with an unusually high
order of stability. It can be operated from any AC power line from 85 to 135 volts with-
out regard to frequency. It can be operated with DC, using a simple AC converter, and
from storage batteries with an ordinary vibrator-type inverter. The quality and stability
of the output are the same in all instances. ’

The ECR is connected directly to, and operates the turntable motor. It delivers current
at any one of four frequencies: 30, 60, 81 and 141 cycles. With the turntable speed
selector set for 1623 rpm, the ECR output frequency is 30 cycles. At 3314 rpm, the
frequency is 60 cycles — and so on through 45 and 78 rpm. Each speed also has its own
electronic vernier control of *5%.

THE TURNTABLE UNIT

consists of the hysteresis motor, the belt transmission, the turntable, and the enclosure
for the Electronic Control-Regulator, all mounted on a unitized chassis. Without the
ECR, the Turntable Unit is a complete, high quality, single speed 331 turntable, and
can be operated directly from a 60-cycle power line. The Turntable Unit can, in fact,
be purchased separately, and the ECR obtained at a later date. It is easily mounted in the
enclosure with an ordinary screwdriver.

FAIRCHILD®! performance ratings surpass all industry standards

RUMBLE CONTENT..... 1009, better than NARTB standards
FLUTTER CONTENT... . 100% better than NARTB standards
SPEED REGULATION... ... 100% better than NARTB standards

(These ratings surpass specified standards for primary professional recording equipment.)

FAIRCHILD E/D Complete 4-speed system.... $186.50
TURNTABLE UNIT Single speed 3314 rpm turntable less ECR. 99.50
ELECTRONIC CONTROL-REGULATOR (ECR) . 94.00
HARDWOOD BASE (shock-mounted) walnut, mahogany or korina 31.50

Visit your Fairchild dealer for an exciting preview of the new 'E/D’. Descriptive literature now available.

FAI R C H I LD RECORDING EQUIPMENT COMPANY

10-40 45th Avenue, Long Island City 1, N.Y.
wWww.americanradiohistorv.com
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“
CHARLES A.

The Magnificent Thad Jones,
Vol. 3
Blue Note 1546

Already firmly established as a challeng-
ing figure on trumpet, Thad Jones gains
considerable stature in his third LP on this
label as the leader of a small group. The
deep-rooted vigor of the WBasie sideman
flourishes on four numbers with a sextet
and reaches prime state in his solo inter-
pretation of I've Got a Crush on You. lis
nnfolding of some latent beauties in the
verse and chorus of the Gershwin tunes
bids fair to make this record a jazz classic.

It is also representative of the work op-
tometrist-engineer Dr. Rudolph Van Gelder
does for several companies in the studio
of his Hackensack home and elsewhere. A
jazz enthusiast and eleetronics hobbyist
since high school days, he began to make
it eareer of his two avocations in the early
days of L.P, When interviewed at his home,
on a comparatively ealm day set aside for
mastering, he recalled: ‘‘The new medium
brought about a big change for the jazz
companies. Though there were many prob-
lems they were not equipped to handie, the
opportunities for those with foresight were
great. It became possible for the independ-
ent to make records that really meant
something. 1 was fortunate enough to be
in a position to grow with the industry
and help some of the companies develop.’”

Like many a youth who grew up in the
1930’s, Van Gelder, now thirty-two, fol-
lowed the swing favorites and colleeted
their records, He played trumpet in the
school band and tried to emulate Bix Beid-
cerbecke and Bobby ITackett by way of the
phonograph, He still holds the radio ama-
teur eall letters W2TMD, which he earned
at the same time as he began to make honie
recordings of local groups. Most of these
interests went with him to the Pennsyl-
vania State College of Optometry in 1942,
along with an early Rek-O-Kut 12-inch 78-
rpm _recorder.

When he was graduated soon after the
close of World War II, his father allowed
him to design a huge studio room as the
central portion of their new home, Shortly
hefore he opened optometry oftices in Tea-
neck, N.J., he made his first professional
reeording in 1946 for the Carousel label.
*¢‘Joe Mooney was playing at Sandy’s in
Paterson,’’ Van Gelder said, ‘“and it fea-
tured him at the organ as he sang We'll
Be Together Again. Al Colling was just
starting with WNEW and took a liking to
it. It was a great thrill to hear it on the
radio nearly every day.”’

He continued to record for countless

* 732 The Parkway, Mamaroneek, N, Y,

56

olll thot.

ROBERTSON*

small companies and soeial functions in his
spare time, while putting his spare cash
into equipment. ¢‘I aequired one of the
first Ampex tape recorders,’’ he related.
““The old Rek-O-Kut was presented to
Stevens Institute and replaced by a Fair-
child lathe. But it was not until LP got
underway that my schedule was reversed.
Three-hour sessions stretehed to nearly six,
and there is still a backlog of remastering.
I am in my Teaneck oftices only on Satur.
days now, mostly for a ehange of atmos-
phere and to sce old patients.

‘‘Mine is a ome-man operation and I
don’t have time for all 1 would like to do.
I devote a minimum of one day each week
to Blue Note, Prestige, and Savoy, my
three oldest clients. The jazz labels I have
recorded are too numerous to mention.
They include Atlantie, Coral, Debut, King,
Pacific Jazz, Riverside, and ABC-Para-
mount. My latest is Signal and I just
finished a Lee Konitz date for Norman
Granz’ Verve label.

““Then I master everything pressed for
Westminster by the Abbey Record Manu-
facturing Company in Newark. Also the
Musie Treasures of the World, a classieal
mail-order firm. I do considerable work for
Vox. T went to West Point for their record-
ing of the organ, besides dates with George
Feyer and others. T recently recorded the
organ in Madison Square Garden in the
quiet, early morning hours for ABC-Para-
mount. These are the sorts of things I am
always willing to fit into my schedule, I
would like to o more of them, along with
classieal engagements, as T don’t want to
restrict mysclf to jazz. As it is, I am
usually busy six days and four nights.’?

The cantrol room, adjacent to the studio,
is a eompact workshop for the completion
of a dise throngh the cutting of the wmas-
ter. Thongh it was set-up on a temporary
hasis for stereophonic sound some time ago,
the new control console was completed last
January. after a yvear spent in designing
and building it. “It is a real bit of crafts-
manship by Rein Narma.’’ said Van Gel-
der. ““T first became acquainted with his
abilities as a design engineer when I ae-
quired a Grampian cutterhead. T think mine
wias the second in this eonntry. the first
going to Reeves Sound Studios. I thought
the companion amplifier was inadequate
and suggested that he design and build
one of 150 watts, It is the one T still use.
e also designed and installed the control
console in the home studio of Les Paul and
Mary Ford.’’

An array of four Ampex tape recorders
consisting of two 300’8 and two 2507, line
cne wall and are interconnected for the
varied requirements of stereophonie sound
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and mastering at 30 ips. Two portable
Ampex 350°’s are kept rendy for field as-
signments. For the past two years, Van
Gelder has owned a Seully automatic lathe
for mastering. Two bass-retlex ecabinets
fitted with Altec Lansing 604C speakers
are fixed to the wall near the ceiling for
monitoring in the control room. For play-
back in the studio, there are two back-
loaded-horn eabinets with Jim Lansing 13-
inch woufers and acoustic lens tweeters.

Air conditioning keeps the studio at a
temperature of 70 deg. the year around.
Foeal points are a Steinway concert grand
piano and an impressive marshalling of
microphones, ineluding six Telefunkens.
“*There is no universal mierophone,’’ he
said, ““and 1 wouldn’t want to describe
one of my set-ups as it might scem to com-
mit me to one particular teehnique. As for
some of my theories, 1 think learning the
sounds a mike can give is of first impor-
tance. Then it should be utilized to fit the
musie, with the same ecare a photographer
employs in sclecting a lens. Of course, the
Telefunkens are likely to appear in a pho-
tograph of a date, but that reminds me of
the story of the company which recorded
with one muake of microphone and then
brought out another make for pictures.

‘“Just to keep abreast of the times in
equipment is not enough. It must be used
creatively and 1 find more than twenty
years of listening to jazz musicians a help
and inspiration. T know what they are try-
ing to do and the way they like to sound
on a record. And I pride myself on the
attention I give new talent. It often hap-
pens that a young musician comes to his
first date as a last minute replacement.
1 like to think my experience is valuable
in determining his proper halance in a
group he has unot regularly played with.
Should he fail to come through on his first
record, it will do him more harm than
good. e might better stay home.

‘“When one mike will do the job, T never
use two. Mueh of my planning today in-
volves sterco. I have an echo chamber and
use it when necessary. Like the microphone,
it is a tool that can be put to good or bad
use. I try to avoid anything that seems
artifieial.??

When asked to cite an exumple of the
importance of knowing musicians, Van
Gelder considered a moment and snid;:
‘‘Thelonious Monk, Horuace Silver and Mal
Waldron all come under the general classi-
fication of modern pianists. Yet each has
an individual toueh, a different sense of
dynamies and distinet ideas ns to the use
of the piano in a group. If they are all
recorded the same way, an exaet compari-
son of their sound might be provided, hut
the result would be fair to only one of
them, I try to give their separate styles
full value, according to the framework of
the musie. T may also vary my set-up from
traek to track, not treating rhythm num-
bers and ballads the same way.

‘‘T worked many years before [ first felt
satisfied with a reeord. It was the Walkin’
date with Miles Davis. When transterred
to 12-inch this year, it was listed among
the first ten in the jazz bestseller list for
a time, an unusual distinetion for a re-
issue.

‘Tt is my wish not to become set or
sterile in my approach, though I seem to
have formed a style of my own from my
sense of how o reeord should sound. Or so
some of the words of my erities would
lead e to believe. T ium more interested in
the opinious of the artists on the date.
Ilappily, T am still able to relax and en-
joy the work of other engincers. Should it
ever come about that we all think and
operate alike,”” Van Gelder said with a
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UNIVERSITY ANNOUNCES THE VERSATILE

MODEL

Horn bell rotates full 360° on its axis, while the
‘U’ mtg. bracket provides better than 180° vertical
and 360° horizontal adjustment of projector posi-
tioning. Thus, sound can be distributed in any
direction regardless of projector location.

Model CLH
$44.50 List

(teas driver)

“TUNE OUT” ECHO & REVERBERATION

The unique pin-point ad-
justinent possible with the
CLH a last provides the
long-awaited answer to
coverage of “‘dead spots™
and control over trouble-
some echo and rever-
O O O beration —regardless of
s o structural or physical
placement limitations'

USE SINGLY OR STACKED

The ‘U’ mounting br
of the Model CLH is spe-
cially designed to link two
or more projectors into
any configuration, achiev-
ing exactly the sound dis-
tribution pattern required.
Even diagonal or alternat-
ing projections are just as
easy to achieve as "stand-
ard” patterns.

VERSATILITY & ADAPTABILITY UNLIMITED

Meets every soundcasting requirement. Use the CLH
wide-angle projector with any University driver to
get exactly the frequency response, efficiency and
power handling capacity you need. Here is depend-
able performance and real cconomy—for actual
dollar savings you can count on year afler year.

SZPECIFICATIONS Air Cotumn, 41/ ft.; Horn Cut-off, 120cps Dispersion,

x 60°; Bell Mouth, 211,” x 11 DA

; Depth (less drlver), 20"; $44.50 List.

USTEN | Univeraidy sounde G E

UNIVERSITY LOUDSPEAKERS, INC.,
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80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y.
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THE MOST COMPLETE SELECTION
OF DRIVERS IN THE INDUSTRY NOW
AVAILABLE FOR USE WITH THE CLH

Model PA-50. Features extended high
and low frequency range. highest con-
tinuous duty power capacity. greatest
conversion efficiency, husky built-in
multi-match transformer with terminals
conveniently located at base of unit. The
answer to the toughest sound problem.
Nothing fincr!

Ru,mnu-. 70 to 10.000 cps. Power Ca.
pacity: Full Range 50 watts; Aal;uucd
Range* 100 watts; List Price: $57.5

Model PA-HF. For appications requirs
ing the greatest power handling capacity.
maximum sensitivity, widest range fre-
quency response, plies rugged lifetime
construction. Complerely die-cast alu-
mijnum housing. Increased sound output
cuts amplifier requirements in half?
Response: 70 to 10.600 cps. Power Ca.
pacity: Full Range 50 watts; Adjusted
Range* 100 watts; List Price: $47.50.

Model SA-30. ““Battleship™ construction
for maximum durability against abuse or
in hazardous environments. Complﬂely
die-cast aluminum housing and built-in
matching transformer for connection to
high impedance lines or “‘constant volt-
age™ systems.

Response: 80 to 10,000 cps; Power Ca-
pacity: Full Range 30 watts; Adjusted
Range* 60 watts; List Price: $47.50.

Model SA-HF. Will deliver that extra
punch needed to cut through heavy noise,
Use for speech or high quality music.
Response: 80 to 10,000 cps.; Pawer Ca-
pacity: Full Range 30 watts; Adjusted
Range® 60 watts: List Price: $36.00.

Model MA-25. Low
quality, lmlunn{. high etticiency magnet,
tropicalized 2” voice coil. **rim-centered™
breakdown-proof bakelite diaphragm.

Response: 85 to 6500 (ps.: Power Ca.
pacity: Full Range 25 watts; Adjusted
Range* 50 watts; List Price: 50.

*Plroy

tn cost. high in

respoune adynsted 1o harn cut-off.

ACCESSORIES

avc commecton

2YC Connector cnables two driver units
to be used with one CLH trumpet for
up to 200 watts output. Now you can
get the Super-Power you want., . when
you want it, using standard stock dnvers.
PMA Adapter fits standard %" dia.
threaded pipe to the CLLH "U’ mounting
brachet. Takes the headache out of
mounting on pipe!
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¢huckle, **it would be a dull day for the
record buyer.’’

The shift to LP brought a special set of
problems and a series of crises to the in-
dependent jazz producer. Classical com-
panies had a backlog of longer works, or
¢ould turn to European tapes. But the new
medium saw the collapse of many of the
small jazz concerns which mushroomed
after the war. That Blue Note was among
the more fortunate stems in part from the
tact that its first session in 1939, with
Meade Lux Lewis and Albert Ammons, re-
sulted in the first 12” 78-rpm jazz piano
dises. Alfred Lion, its founder and head,
believed jazz should not be confined to
10-inch space and assembled an imposing
catalogue of five-minute sides. These proved
sconomically attractive on 10-inch LP’s,
and served as a stopgap until new methods
of production could be established.

As Lion tells the story of those days:
**With several otber companies, we used
a Broadway studio employing as engineer
Doug Hawkins, who has since gone to
Mercury. Around 1952, I learned it would
not give its eugincers tbe modern equip-
ment needed for high fidelity sound on LP.
[ had liked the sound on a Gil Melle record
and this led to Van Gelder. I found that,
like Hawkins, he combined technical skill
with a good fecling for juzz. He also bad
top-notch equipment and was intent on
making better LP’s. If there was anything
uew in the wind as to equipment, Rudy
would get it, no matter what the cost. In

that respect, he is still a pioneer and tries -

to be a step ahead. But Rudy is more than
an ordinary engineer in his knowledge of
Jjazz, and the way he applies it to the re-
cording of different musicians puts him, to
my mind, in the class of a creative artist.
‘‘The association has been happy in
every way. Even the news that the 10-inch
LP was on the way out, turned out to be
a boon. There were 120 of them in our
catalogue and a program of remastering
was started. It is enabling us to get rid of
early LP sound as, thanks to Rudy, the
12-ineh reissues are a big improvement.’’
Prestige, another of Hawkins’ clients,
aoon followed. Its head Bob Weinstock,
wbo remembers that trying period well, re-
called, ‘‘It was discouraging to have a
good date spoiled by poor sound. I was
thinking seriously of getting out of the
business when we tried Van Gelder. Not
only did he give us good engineering, but
he has a thorough understanding of how
a gession should be handled. I always feel
be has personal interest in what we do.’’
On the recommendation of Marion McPart-
land, Savoy became a client soon after.
As the oldest jazz label in uninterrupted
operation, Blue Note still reflects the per-
spective of the record collector. For Alfred
Lion began to delve into the archives of
Jazz in Berlin, where he was born forty-
nine years ago, when the Sam Wooding
band paid a visit in 1925. He began re-
cording with the idea of preserving some-
thing that might otherwise be lost. The
first sessions with Ammons and Lewis were
made with just enough money to pay the
musicians and the studio. The capital for
the pressings came later. Since then, he has
presented an impressive list of artists, from
Art Hodes to Horace Silver, on their first
dates as leaders. Many were recorded when
tbey were known only to other musicians,
often Lion’s best talent scouts. But the
final criterion is his own judgment, based
on a knowledge gained as a collector who
has owned or heard every worthwhile jazz
record.
Francis Wolff, a boyhood friend of Lion,
Jjoined the firm in 1940 and has made good
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use of his hobby of photography. He takes
his Rolleiflex to every session and all cover
photos are his. As art director, he consults
with various typographers on the layout. A
design by Reid K. Miles for the George
Lewis album, Vol. 2, won the current Bill-
board award as the best jazz cover of the
vear.

As for the future, Lion intends to go
along uncovering new talent and giving
established musicians a platform to speak
from. ‘‘We have firsts by pianist Sonny
Clark and trombonist Curtis Fuller coming
up,’’ said Lion. ‘‘Horace Silver is now
under contract, along with Jimmy Smith,
Johnny Griffin, Hank Mobley, and others.
The Art Blakey percussion date was a little
out of the ordinary for us. If the oppor-
tunity develops, we will do more things
like it. Personally, I am devoted to the
small groups.’’ With Van Gelder and Lion
teamed togetber, a dull day for the jazz
collector seems remote,

Illustrative of the benefits of giving a
Jjazz musician his head on his own session
are the three collections by Thad Jones on
this label. They are uncensored expressions
of the progress he has made in bis three
years with the Basie band and as sideman
on numerous recording dates. Such esti-
mable training grounds can be stagnating
for the bright student, unless he is allowed
to do some original research, as here, and
turn in a thesis or two. His fluid improvi-
sation and rounded tone indicate that the
big band is still an excellent school for a
trumpeter.

On four numbers, Jones is joined by
trombonist Benny Powell, an associate in
the Basie brass section, altoist Gigi Gryce,
pianist Tommy Flanagan, bassist George
Duvivier and drummer Elvin Jones, bis
brother. His originals Slipped Again and
Thadrack are bright exercises for all, taken
at a fast clip, as a warmup for inventive
choruses on a rhythmic theme in close to
nine minutes of Let’s, where his powerful
horn extends the microphone. Il Wind is a
melodic introduetion to the sublime I've
Got a Crush on You. Accompanied by Max
Roach, Percy Heath and pianist Barry
Harris, Jones gives it a classic sweep that
is not to be missed.

Mose Allison: Back Country Suite
Prestige LP7091

Memories of a boyhood spent among the
byways of the Delta are distilled in ten pithy
sketches, all carrying the cssence of the blues,
which form the long Back Country Suite.
Mose Allison was born in Tippo, Miusissippi,
in 1927, and reached maturity with recollec-
tions of a generation of down-home blies
artlsts. After graduating with a B.A. in Eng-
lish from the University of Louisiana. and
service in the Army, he turned to music. Thls
February, he hecame pianist in the Stan Getz
Quartet, whose auditors may have been for-
tunate enough to hear parts of the suite, s Is
a lean, economiecnl style, at its moxt revelatory
reminlscent of the flashes of light found in
the solos of Eurreal “Little Brother” Mont-
gamery, and he moves knowingly throagh
many aspects of blues piano. Though some of
the sketches might henefit from further devel-
opment and it is possible the sulte would he
strengthened by fewer of them. it is n most
agtonishing and rewarding composition to
come from a young pianist. That his first LI’
should please bhoth traditionalists and mod:
ernists makes it all the more encouraging.

Taylor La FFargue, bass with the Getz
group, and drummer Irank irgola glve him
sceure support. Allison shows n more con-

temporary style on Blucberry Hill, I Thought
About You, You Won't Let Me (io, and his
original In Salak. On One Room Country
Shack, nnd one number in the suite. he sings
in a southern version of the Hoagy Car-
mirhnel twang.
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Lee Konitz inside Hi-Fi
Atlantic 1258

The album title comes from the cover
photograph of the artist taken through a
foreground of equipment in Rudy Van Gelder's
sound salon. The look inside Lee Konite,
provided by the eight pieces, shows him to
have mellowed considerably since his Lennie
Tristano days. His alto has lost much of it
anemic yuality and sounds almost well-fed.
ilix recent experiences with the tenor saxo
phone are detailed for the first time on rec
ords, and its tone is so full that it becomes
gorged with riches for a politely-honked burp
near the end of the concluding Indiana. Al
together, his is a warmer, more human per-
sonality, suited to the father of five children.

Gathered about him are Tristano graduates:
Billy Bauer, guitar, and Arthur Fishking,
bass, on the alto side; Sal Mosca, piano, and
I'eter Ind. bass. on the tenor side. Twenty-
year-Old Dick Scott is drumnmer throughout.
It is an improvised session and the Tristano
influence is felt only when it fits in the con-
stantly evolving flow of ideas. Rather than a
base it is applied, especially by Bauer, as a
pastel coioration of a stronger pulse. The
Konitz originals are Kary’s Trance and Cork
‘N’ Bib, named for the nitery where he was
playing when the record was released. Ind
has a cogent solo in his Nesuhi’s Instant, and
the standards All of Me, Star Eyes, Every
thing Happens To Me. and Siweet and Lovely
complete the bill.

Art Pepper Meets The Rhythm Section
Contemporary C3532

Went Coast altoist Art Pepper was intro-
duced to the rhythm section of the now dis-
banded Miler Davis group in the Contem:
borary studios last January. Pianist Red Gar-
land, bassist Paul Chambers and drummer
i’hilly Joe Jones have the benefit of having
played together nearly a year and a half and
are well equipped to inspire the former Ken-
ton star. For this is a spontaneous sesston
and Pepper did not know it was arranged
until the morning of the date. At thirty-two,
he bridges the swing-era with more than
seventeen years of playing and is appreciative
of dixieland. Few musicians of his age have
a8 many resources to draw on, and it is a
substantial bag of goodies which he strews
t(hroughout the nine numbers, following a
relaxed Jazz Me Blues with the intricacies of
Chano Pozo’'s Tin Tin Deo.

Garland collaborates with him in Red
Pepper Blues; Chambers in Waltz Me Blues.
His own Straight Life is an unmitigated shout.
in the standards fmagination, Star Ejecs, and
You’d Be 8o Nice To Come Home To, he shows
a talent for playing upon a phrase. dropping
a reflective touch into an emotionally positive
~statement. The concluding Birks' Works is
another proof that West Coast men should
meet this sort of rhythm section Inore often.

Gigi Gryce and the Jazz Lab Quintet
Riverside RLP12-229

As contrasted to the established unit or a
pickup group, the Jazz Lab Quintet is de
scribed as a cooperative. In this case, it
means that compatible musicians are banded
together under a nominal leader, and have
made reasonable preparations before the re
cording date in the hope it will help in
getting bookings. Altoist and leader Gigl
Gryce joins with Donald Byrd. the rising
young trumpeter from Detroit, in a rework-
ing of the basic bop formula, freshening it
with well-thought-out, well-arranged passages
designed to give impulse to the rhythmic and
melodic ideas of the soloists,

The increasingly popular practice in these
circles of taking an old tune and showing
how much inventiveness can be applied with-
out straying too far from the melody is used
in Zing Went the Strings of My Heart and
Lore for Sale, which is put into /8 time.
PI’ianizst Wade L.egge contributesx the ballad
Geraldine, and has a highly individual blues
solo in Straight Ahead. Gryce's Minority and
t.ee Sear’s Wake Up! are uptempo romps.
Drummer Art Taylor knows how to make
himself felt without intruding on the soloists,
and is helped by Wendell Marshall, former
FNington bass.
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Sonotone announces a true
coaxial speaker system for only $79.50

True 2-speaker coaxial

7 separate drivers...in.
ductor-capacitor dividing
network...full frequency
range

“'Rectiiinear”” vent en
ables low-frequency per-
formance normally found
only in larger cabinets

The Sonotone “110*
Loudspeaker System

Top view

Speakers radiate directly
for wide dispersion, true
“'presence’

Hand-rubbed cabinet in
choice of 3 fine finishes
...convenient size

BIGGEST HIGH-FIDELITY VALUE IN YEARS

Count on Sonotone to bring you all these big-cabinet
features at a price you can easily afford. After all,
Sonotone’s been up to its ears in acoustical research
for 30 years!

Speaker R
Power handling capacity
Frequency range .
Resonant frequency .
Crossover frequency .
Iimpedance

Flux density .

The “110” speaker system is ideal for any home use.
It’s styled to fit any decorating scheme. It can be
placed anywhere in the room. And if you're thinking
of two-system stereo, two “110” systems are exactly
right in size and price!

The Sonotone “110“ Loudspeaker System

. CA-12 12-inch coaxial
. 10 watts

. 40-14,000 cycles
. 50 cycles

. 2000 cycles

. 15 ohms

. 12,000 gauss

Cabinet: 30” x 14” x 20”. Available in mahogany. blond or
walnut hand-rubbed finish on birch.

Shipped with CA-12 installed. Shipping wt.: Approx. 50 lbs.
Slightly higher in the West

Ask to hear the ‘“110" at your dealer’s! Price: $79.50

NAME

Or for full information, send coupon--======---cmmmmmemm

N MAY,
St

¥)

Electronic Applications Division

ot iy
Zany

%
%. ADDRESS.

SONOTONE® corroration

Dept. LA-107, ELMSFORD, N. Y. ciry

ZONE STATE
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ALTEC LANSING 436A
COMPRESSOR AMPLIFIER

Ana
dearmpatt g

In plant paging systems where rugged dependability
and economical operation are prime requirements, there is no
substitute for Allec Lansing's 436 A compressor amplifier.

The 436A costs $140 less than its closest competitor, yet
features such low distortion and superior performance that it
has found wide acceptance in the recording industry. The
small, self-powered unit occupies only 314 inches of rack space
and provides line level output and automatic gain control for
all PA and industrial installations.

Front panel contains meter to indicate db of compression,

a power switch, fuse and pilot light. The input employs a high
impedance transformer which can bridge a 600 ohm line or
the output of the 1510A and 1511A preamplifiers. The

output transformer provides load taps of 150 and 600 ohms or
may be operated directly into the high impedance input of
the 1520A or 1530A amplifiers.

Frequency response is nominally = 1.5 db from 30 to 15,000
cps gain 51 db, and compression threshold —2 dbm (output).
Distortion with 25 db of compression is less than 2¢/, 35

to 15 KC. Output level at 30 db compression is +19 dbm.
The attack time is approximately 50 milliseconds with 63
recovery in 1 second.

Other Coinpressors Available Soon~ 438A high gain, built-in preamplifier

439A 30, 250, 600 ohm input

Ao

Dept. AP10
1515 S. Manchester Ave., Anaheim, Calif.
161 Sixth Avenue, New York 13, N.Y.

A SOUND REPUTATION
SECOND TO NONE
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Frank Sinatra: A Swingin’ Affair
Capitol W803
Joe Mooney: Lush Life Atlantic 1255

Twa graduates of Frauk Dailey's renowned
and lamented New Jersey spot are presented
in atbums purveying the lyrieal vocal phras-
ing which started when the Meadowbrook was
in its hexday., Frank Sinatra gives able treat-
ment to fifteen swing-era tunes, supported by
the Nelson Ritlle strings augmented by some
of the jazz notables used on & recent Nat ('ole
date.

Ahnmnns Joe Mooney now owns his own
small elnb in Florida and favors the more
intimate chamber style. e accompanies him-
self on the Hammond organ, aided by guitarist
Lee Robinson, bassist Mitt linton, and drnon-
mer Osie Johnsen, His thorongh usicianship
is con ed in a well-balanced program of ten
mmhers from the title tune to Hare You
Mot Wiss Jones,

June Christy: Fair and Warmer
Capitol T833
Judy Garland: Alone Capitol T835

T'wo eminent voealists change styles as the
Misty Miss Christy lets a little sunlight in,
and Judy Garland turns to the aloneness of
By Muself and Me and My Shadow. 1'cte
Rugoto provides a light, airy backing for June
in a dozen radiant selections such as I Want
To Be Happy and aun appealing Beware My
Heart. Judy is supported by the Gordon
Jenkins strings in cleven numbers, but her
voice hardly needs to travel so far through
Capitol Tower's subterrancan echo chamber.

Robert Mitchum: Calypso—Is Like So
Capitol T853
Alberto Calderon: Calypsomania
Tropicana 1203

Before Delafonte upset the applecart, part
of the charm of the calypso fraternity was
that so few bothered to try to sing. preferring
a town-crier sort of recitative. This is the
trail Robert Mitehmm follows in twelve charie-
leristic mimbers, accompanied by an admir-
able chorus and a strong beat. He listened to
local champions while spending ten months
on location in Trinidad and picked up a few
new  jtems,

Pepe  Bilyeu's originals  for the Alherto
Calderon conjunto orchestra are more in a
danceable Latin-American vein. Norma Cal-
deron, the Liat of Nouth DPacific, shares vocal
duties with Tony Martinez in a dozen num-
hers. Calderon features the timbales in Mary
Corwbell,

Eddie Barnes: Honky Tonk Piano
Audio Fidelity AFLP1827

One  time aceompanist for Texas Guinan
and man abont the theater, Kddie Barnes hax
specialized in dusting off the old-time pianota
style for the past five years. He has acquired
a facility of invention, and coupled it with
the wevillinn's sense of dramatie timing,
to recreate the day of the harhershap haltad,
minstrelsy, and the free luneh, 1lis world is
stitt inhabited by My Gal Nal, Little Nelly
Kelly and Peggy O’Neill.

In a dozen atmospheric tracks, he affords
the opportunity to clog 10 Tuek Me to Sleep,
waltz to Sympathy and Three O'Clock, and
harmonize to [ Ain’t Got Nobody, MNoonlight
On the Ganges, ete. Worth having en hand to
stip into the breech at that party where the
pinnist gives ont early in the evening, Skilled
practitioners of ragrime are well represented
on LI but only DRarnes hax rewired the
nicketodeon for roday’s sonnd,

Sabicas: Velumes One and Two
Elektra EKL 117 and 121

Long an integral part of the Carmen Amaya
troupe. Sabicns is not unknown to these whao
have observed him in publie performance. or
hesied him on recordings against the connmer
rhythms of clicking heels. As presented here.
e ix the grem flamenco artist known to
other guitarists who mateh wits and  fech-
nique wirh him on tour. or in his Mexico City
lome, as he plays for himself and their amaze-
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ment hey have the expert’s respeet and awe ‘
for hix ability to invent new variations on the
traditional patterns, Bnt one need not be \
versed in fhimenco ta cateh the fever of his
cmotion as his fiying fingers delineate the
dynamie subtleties of the instrument,

The first volume is a representative collee-
tion of these modes: Bulerias, Forrnen, Fan-
dango, Al res, ete. It ix alse avail
able on ster

In Volume Twao, his gypsy imagination is
to work on arrangements of wore familiar
themes, As he cannot read or write musie, his
improvisations  are  those of the moment,
though hix elioiee of selections permits him to
apply an insight as valid that of the com-
poser, There are Leenona’s Halaguena. Monti's
Czardas, Oyanguren’s Fantasia Ineca and Rim-
sky-Korsakov's Capriceio Espanol,

Five of the cleven numbers have an addi
tional guitar track through multiple record
ing. In Milonga Flamenco, his own composi-
tien hased on an Argentine theme, hc is joined
by his brother Diego Castellon, variations
on Gran Jota by Tary v startling
smare drum effect, obtained by crossing the
two bottom strin

Leonard  Ripl ceorded  the first volinme
in the Esoterie studios and moved to Stein
way Con Hall for the second. There is
little difference in the excellent sound on both,
If a choice must be made. it shonld be based
on a preference for the tiery gypsy tflamenco
of the first as opposed to the more rendily
apprehensible second volume.

Pit Stop Riverside RLP5003

After releasing two atbums of the sounds
of sport cars, Riverside flow s oquiplm-m to
the Bahamas to tell the ste of the Nassan
Trophy Ruaces of December, by means of
the tape recorder. Against a h.ukgmuml noise
of tortared metal and rubber. some of the
driuna behind the scenes is conveyed by means
of interviews and the eavesdropping miero-
phone, Detailed are the techuical inspeetion
awl practice race, a hectic driver’s meeting,
the LeMans start. the tension in the pit as
red coral tears tires to shreds, followed by the
anticlimax of the post mortem,

Rill Grauer, Barrett Clark, and Ray Fowler
made the trip with the experience of Sebring
behind them, and are able to take the mikes
to the side of the cars as they come in. They
had anticipated the availabllity of 60-ecps cur-
rent, but ended by hitehing their powerline to
the generator in George Tilp'’s traveling ma
chine shop. I'hil i, Stirling Moss, Carroll
Shelby, and the late Marquis e tago are
smong  the dbrivers interviewed. Full length
LI"s on the experiences of each have been
taped and are in produetion, though the
I'ortago has been withdrawn for the prepara
tion of a wmemorial albnm,

Susan Reed Elektra EKL116

Of the nineteen songs sung by Susan Reed,
the majority are familiar to her friends as
she has delivered them across the country in
more than a decade of tourin mpanying
herself on harp and zither., Previous recorded
versions are supplanted by the superior sonnd.
New are three Louisiana folk songs from the
docnmentary fihn T'he Pirogue-dak made in
celebration of the 200th Annive of the
migration from Areadia. Nova Scotia, to the
Bayou, Michie Banjo, Zelime and (Gué, Gué
are atl weleome additions (o her repertoire,
Rhe arranged them for harp and sang them
~ background mnsie in the film, the o
prizes awarded at the Venice Film
and the Edinburgh Festival,

Bobby Hackett: Gotham Jazz Scene
Capitel T857

When  Bobby  aekett veturened  with his
cornet to the jazz 15t November, he
founmd an eager audience at the ¥ wer Room
LT his new
el hearty sueeess is dne in noe
to the breadth of material sl
s also heard on its first recond, There
are toonthsome  freshenings of A1 the Jda:
Band Bali, Wolrerine Blues, Cornet Chap
Nucy,and Pin Roof Blues, Kicked along by the
sulid tuba of John Dengler, Dick Cary plays

af the lh-lu\ Hudson [l
band ¢

(Continned on page 10.2)
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the speaker that opens
a new world of sound!

For years, engineers have strived to achieve really BIG SPEAKER PERFORMANCE
IN SMALL SPACE., Today, we can say it has actually heen done! Because the
Audette Sr.—the newest of hi-fidelity speakers—cmiploys all the features of systems
many times its size! It is a two-way speaker system, with true Helmholz construction.
It has an extremely wide frequency range (45-17,000 cps), and an amazing balance of
natural sound. Yet it gives you all this in a cabinet measuring only 22” wide x 10%"”
deep x 27" high, including matching legs! See it today, hear it today ...you'll recog-
nize it as the perfect answer to the problem the hi-fidelity industry has long sought
to solve — BIG SPEAKER PERFORMANCE IN SMALL SPACE!

I'n mahogany $69.50 In walnut or blonde $74.50

For Small Space without Sacrificing Quality

unE ) kat Adamj

-y, ’.-'

Sup[‘l b two-way speaker performance  able) or place on table, hookshelf, any-

in a cabinet that measures 11 x 233% where! Richly grained Brown or

x 10. Use as a consolette (legs avail-  Blonde Tan Leatherette covered case.
$49.50 —} brass legs £5.95)

NCDO exclusive U.S. distributors
KI M PRODUCTS, Ltd. 514 Broadway, New York 12, N. Y.« WOrth 6-0800
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ULTRA-LINEAR I1%

Significantly better—of course—because it
features a new feedback system in the proven
Acro-Developed, Uitra-Linear circuit that
sets a new standard of stability in amplifier
performance.

Significantly better—the heart of the 60 watt
Ultra-Linear It amphfier 1s the Acrosound
T0-600 output transformer which provides a
degree of feedback unaffected by the im-
pedance of the speaker system.

Significantly better—the Ultra-Linear 11 am-
plifier is supplied in kit form with all critical
wiring preassembled on a rugged printed
circuit board . . . simple construction requires
only 2 hours' assembly time.

Significantly better in every way:

RATED POWER OUTPUT—60 watts

IM DISTORTION—less than 1% at 60
watts

HARMONIC DISTORTION—Less than
1% between 20 CPS and 20 KC at
power output within 1 DB of 60 watts

SENSITIVITY—1.8 volts RMS for 60
watts output

DUTPUT IMPEDANCE—4. 8, 16 ohms
TUBES—2-EL34/6CA7, 1-GZ34, 1-12AX7,
1-12AU7

DAMPING FACTOR—Variable 0.5 to 10.
HUM—90 DB below rated output
SIZE—7" x 15” x 8" high.
WEIGHT—30 Ibs.

Price $79.50 complete with all com-

ponents. $109.50 wired and assembled

{slightly higher in West) )
* Paten? Pending

Available at leading distributors
. Pleasesend literature oniltustrated Ullra-Linear 1) Amplifief |
Name

Address
City

. ACRO PRODUCTS COMPANY

. 369 SHURS LANE, PHILADELPHIA 28, PA, .

State

1. FM/Q

Some readers may have noted an ad in
this magazine for a new and highly effi-
cient FM antenna system with the above
title. 1 lidl—at a moment when I was in a
very receptive mood; the old TV antenna
on my Counnecticut rooftop had developed
a short somewhere in the transmission line
which by a disastrous oversight had been
buried behind a complete insulation job. 8o
1 wasn’t getting my own radio program,
100 miles away on WNYC in New York;
I had to check it on AM and was able,
through the hiss and roar and explosions,
just barely to recognize the faint mid-
range sound of my own voice and so know,
at least, that my weekly tape had arrived
safely.

Couple of months later the FM/Q was
delivered to me by its chief proponent in
the Apparatus Development Co., of nearby
Wethersfield, Conn., Mr. L, ¥, B. Carini—
but T was away; next time he dropped in,
weecks later, we got as far as figuring out
1 needed so much transmission line (per-
torated 300-ohm) and so mueh new guy
wire, galvanized, to replace the rusty stuff
that still managed to hold my TV mast
more or less up, And the visit after that,
though we got a good start on tearing
things out and re-installing, a providential
rainstorm (providential for our parched
crops) halted operations just as we hooked
the line up temporarily to the antenna-—
which we left lying lop-sided on my semi-
flat roof.

Now you-all know what’s usual with FM
reception in respect to distance-getting.
When FM first eame along, we were told
that it was strietly limited to 100 miles or
line-of -sight (whichever was nearer), that
effective reception was in effect local and
immediate-surroundings, that stations on
the same frequeney could thus be placed
geographieally  fairly close since the
stronger station would blank ont the
weaker one very nicely if there happened
to be any unlikely overlap area. No statie,
no fading, etcete.

That was before FM sets started to elimb
on the increased-sensitivity bandwagon. A
few vears back, T reported what it was like
to have one of the new higher-sensitivity
FM tuners on hand in the country, well
away from any metropolitan district. My
early Fisher had me amazed, bringing in
various stations ’round about, pulling my
own station, WNYC, out of the distance on
most days, and all this on my TV antenna,
which though it had the neeessary two con-
neetions was obviously not intended for my
particular use, receiving the FM band.

That tuner was replaced by Fisher’s 80
series AM-FM model, the one with the two
meters, and after something like two years
—it has never been serviced or aligned or
tinkered with ginee the day it arrived—it
is now picking the most extraordinary
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things out of thin air, thanks to the FM/Q
antenna, which we finally got properly in-
stalled a few weeks back. The combination
is erackerjack.

FM/Q is a highly directional antenna,
a broadband yagi, and it is more than just
bi-directional—it is dead at both sides and
rear. Darned close to it, anyhow, as far as
I can tell; in the rear area I can’t get a
thing, not even a scattering of loecal FM
stations around in Western Massachusetts
just North of me, and not a trace of the
bateh of stations in the Boston area, which
is some 100 miles to my rear, at a guess.
The sides are feeble too; my pet loeal sta-
tion for daily weather and news, WTIC at
Hartford, an hour’s drive off to the left, is
pushed right out of the running by the
well-known and usually un-gettable WQXR
in New York city, which is right in my
beam, a channel or so down from ‘‘TIC.”
‘““What? WQXR?’ That'’s what people
say around here, with envy; but it’s much
more important to me that my own far
feebler station, WNYC, comes bhooniing in
with full limiting and only an oceasional
shush-shush, as a plane or a cloud sails by.

It’s quite safe to bet that I’m the only
WNYC listener within 50 miles of me. Up
here, nobody’s even heard of any such sta-
tion.

Now this isn’t the half of it. Seems that
we aimed my FM/Q a bit too far to the
right to hit New York on the nose, though
I now receive every single New York city
FM station, large, small, and mieroscopie,
with perfeet elarity., How did 1 figure out
that I am aimed to the right of Manhattan
(looking South, that is.)?

Well, first time 1 tuned in, with the an-
tenna lying loose on the roof and sort of
pointing in the geueral direction of South,
I heard a voice a couple of feet from my
chair casually announcing that he was Nor-
folk, Virginia. Yep, 'way down there.

I know, of course, that our Western
readers have an idée fire in their heads
that Norfolk, Va. and Boston, Mass. are
about a half-hour apart in the train, and
maybe it’d take a good two hours in an
old jalopy to drive from Charleston, S.C.,
to that nearby resort of Bangor, Maine.
(Just you try it, I suggest.) ... Anyhow, I
got Virginia on FM, up here in northern
Connecticut, and thereby violated the 100-
niile rule by four or five times.

Next, almost as strong as my own
WNYC, New York and next to it, was a
1i"l old local station called WDEL, ¢‘here
in Wilmington,’’ Delaware. And there was
Baltimore—couple of stations—Washing-
ton, D.C.—that W-Good-Music-Station,
WGMS, of which I’d heard, but never
heard before,

If you have a map of the Northeast,
maybe you’ll begin to see what gives.
And so you will understand that, though
1 ean’t get Pittsfield Mass., which is only
an hour’s drive to the North of me and
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the nearest big town, I now find myself
figuratively spread out in a fine narrow
beam right down across Eastern Pennsyl-
vania, 1 eouple of hundred miles away.

In fact, T think I’ll set my eompass hy
my FM/Q antenna; it is quite clear that
I am beamed exaetly and direetly upon rhe
city of brotherly love, Philadelphia—tor 1
get every Philadelphia station that I hap-
pen to tune in on, come identitieation time,
and mostly with full limiting and only
occasional freakish fades und swooshes—
the inevitable penalty for outer-limit FM
tuning. In Philly (from up here in North-
western Conuecticut) 1’m already hob
nobbing in hi-fi with WIP, WCAU, WI'IL,
WPLEN, and a slightly zany station with
shouting dise jockeys aud lots of gospel
and hill-hilly stuff ealled WHAT. What?
Yep, WHAT,

The narrow edges of my long FM heam
are conieally determined very nicely on the
one side by a bateh of New Jersey stations
and Maryland loeals, WCAO in Baltimore,
WJEJ in Hagerstown, Md., WJLK in
Asbury Park, WSNJ in DBridgeton, N.J.

. and, on the Western edge, such unlikely
items for u Connecticut vokel like me as
the two Easton, Penn. stations WEEX and
WEST (sort of FEast and West-like),
Lebanon’s WLBR, a staution at York,
Penna. called WNOW and one at Sunbury
called WKOK. Quaint eall-letters, these
funny stations have, out in the styx. There
is also a Bloomshurgh outlet, wherever that
may be., a certain WALM. And off in ad-
jacent New York State I listen to Cort-
land, WKRT, and think it’s next door.
Real hi-fi.

Now all of this doesn’t vet muake me a
confirmed station-chaser or DX lhonnd.
These FM stations have turned up in rather
easual attention to signals that are gen-
erally listenable and intelligible, without
ear strain or eye-popping. True, there is a
rood deul of sidden swooshing and fading;
very often two stations at a distance pop
in amdl out, first one and then the other—
for at this outer fringe of sensitivity, in
tervening space ean do strange things to
FM signals. There nre slow fades, a gradu-
ally rising hiss and throb, that sometimes
drowns the signal out altogether; but when
it fades buek a few moments later the
noise often goes right down to zero, and
there you are with full-hi-fi sonnd right in
somehody’s studio off in space. If your
announeer spenks up right then, you don't
have to break vour ear drums to hear what
he says! 1f not, he’s likely to come thru
on the next break.

1 used to fuss around with distance-
getting, hack before the wuar with an old
home-style AM long-and-short-wave set and
I’1l admit that these FM distances aren’t
quite iu the same league. (ITow annoyed I
used to get when that dim, faint, unintel-
ligible short-wave outlet I’d heen honnd-
ing for hours on the theory it mnst be
Moscow turned out to be New York City!
The listening was exhausting, the signals
lo-fi at best, the hiss and statie frightful.
1 svon gave it up, Moscow or no.

Clising FM stations is much more in-
teresting and much easier, because no mat-
ter how distant, the fi is always hi and the
speech ultra-intelligible; the background
noise doesn’t pop or blast, is usually dead-
smooth or gently Dbillowing, so to speak,
and a large part of the time you can listen
with real enjoyment and eomplete quality
reception to your distant stations.

1t's odd, come to think of it, how very
¢“loeal’” most FM stations mannge to
sound. Distant FM reception is still so un-
likely that most of them act as though a
ten-mile radius were the practieal limit—if
that. They forget to say where they are.
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The TRC

triple-duty microphone

it's versatile...
lightweight...
low cost, too!

Elgin's new TRC dynamic microphone
offers faithful audio reproduction in the
80-8500 cps range, yet lists from $11.50.
It is designed for use with tape re-
corders . . . yet has the versatility to
perform ideally at meetings and assem-
blies, wherever p.a. systems are used.
The TRC is less than five inches long,
weighs only nine ounces, has a pol-
ished, chromeplated case. It is omni-
directional and picks up voices within
a radius of ten feet under average
conditions.

The TRC is also available in crystal
and ceramic types.

Get the facts on this new addition to Elgin's
complete line of ''American’’ microphones.
Write today for specifications and complete
descriptive literature.

ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
107 National Street, Elgin, IHlinois
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HOLLYWOOD
B0 ELECTRONICS

The NEW

YNAKIT

Mark it

B0 warr Power
AMPLIFIER KIT

A

when ordered b: mail o

NEW PRE-AMPLIFIER KIT

=

when ordered by moil

Hi-M COMPONINTS EXCIUSIVELY

Ta60 MELROSE AvVE
HOLLYWOOD a4 B
C A L
WERETE N 3

I FOR NI A
nzoOn

HOLLYWOOD ELECTRONICS
7460 Melrose Ave., Hollywood 46, Colif.
Please ship the following:

[ DYNAKIT Mark H1 —$79.95
O DYNAKIT Pre-Amplifier — $34.95

——Check, _—Money Order for $______enclosed.
In Colifornio odd 4% sales tox — Shipping
chorges C.0.D,

Namg.

Addresmice e il oae —

City. Zone. Stote.

L---_-——-__-J
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Take it for granted. ‘“Here '’ is the favor-
ite word, or **here in town,’’ The tempera-
ture ‘‘here in town’’ iz 65 degrees. Or
they mention call letters but mumble the
town 80 you cun't even get it, hi-fi or no.
Why should they bother—nobody out of
town is listening, Except me,

F've got so 1 ean spot a station by the
local news and the ads. Big supermarket
sile, rush gnick down to Chestnut and Fil-
bert Streets call LOcust so-and-so
number ..., where else but Philadelphia,
with its fiwous nutty streets and inseety
telephone exchanges, (Come to think on’t,
that Locust is probably a loenst tree, not a
bug.)

Frederick  Street—must e Maryland.
Names like Susquehanna put youn into in-
terior Pennsylvania, Odd little loeal bits
come through that make you jump—like,
this morning, a newsman who said some-
thing about a nice day, quite a bit of sun-
shine here on the hill. What hill? He didn’t
say. Anybody recognize Lis home town,
somewhere  along  my  beam?  Nateh, |
haven’t bothered to wait for about half
the stations I hear to get around to self-
identification. Takes too long and I wet
awful tived of loeal ads and Elvis Presley.

Whieh brings me to a final observation,
before I get hack to that FM/Q antenna,
the eause of it all. It strikes me as rather
interesting that, in this day of hig-time
expansion, of large-scale and eostly TV,
of shows that arc essentially on a national
seale aired for loeal viewing, radio itself
is getting back, slowly hnt surely, to the
#Ta88-roots,

Rudio networks still have their nets, but
TV has taken over the hig-time. Radio is
going local, and a darned good iden it is,
too. We need something on the air that
has at least a trace of onr own loeal life
in it, even if it boils down to an endless
string of loeal ads, Filbert and Chestnut
streets or the corner of Main and East
First.

Don’t forget (you radio people) that
everybody likes to hear himself, or his own
home locality, right out lowd on the radio,
The local appeal will never ecase to he a
big, pridefnl thing, and radio’s very best
future, AM or FM, highbrow or low, is in
the local-enterprise sound, pinned down to
one and only one place—not Hollywood ’s
and Madison Avenue's quaint idea of all
our towns rolled together! Not Main Street,
Ameriea, it youn please, but THE Main
Street, the one that iatters, the one right
around the corner and our own.

* *

And so, back to FM/Q, for some details.
It’s a broadband Yagi, ie. designed to
cover the full FM band, not too wide, not
too narrow in respect to frequency. It
beamx as already explained, dead in the
rear and fairly dead at the sides. Being
flat, horizontal and very light in weight
it is quite easy to install and is incon-
spieuous to the public gaze. Even two of
them, stiacked (I haven’t tried that), don’t
take up mueh sky-room over your roof,
The makers claim it to ‘“approach perfee-
tion’? and T suggest that this is an exeel-
lent amd apt term, Everybody else’s prod-
uet is perfection itself; this one merely
approaches it—and thereby rates a new
high in honesty!

Moreover, the statement implies what I
find to he important, that there is a prae-
tieal limit to FM sensitivity which is here
very closely approached. At extreme dis-
tant reception you pull in so many stations
on so many close-together channels that
the returns begin to go down, as on the old
AM band. Interfercnce mounts, in the pe.
culiar FM form—the sudden shifting from
one station to another, back and forth.
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Aud your nearby stations, with high sen-
sitivity in the FM receiver and the an-
tenna, become so strong thut they actually
blanket a number of channels on each side.
In the extreme range of sensitivity, a half
dozen strong stations ean grow to a dozen
or more, effectively covering up most of
your FM band and pushing out the distant
stations, Self-limiting,

Yes, o rotator is the final step in this
procedure, awd that will he my nest one.
With a turntable heam 1°1L be able to ex-
plore other huge cones of receptivity; with
the rotator Pl more easily favor one or
the other of the competing stations that
periodieally kill each other off. A rotator
is almost a necessity, out of sheer curiosity,
for many who will want to tackle this sort
of distance FM,

The FM/Q (back onee move . . .) is most
happily put together for permanence and
L must heartfeltedly commend its huilders
on this score, My old TV anteuna, a eum-
bersome eonical affair, was installed by an
carlicr owner of my house, about five yéars
ago. It was a mess, when we looked at it.
The guy wires were almost rusted through,
every holt was rusted to the freezing point
—we had to break some of them to get
the thing loose, The insulators were plastie,
but the arms were fastened onto them with
rusted bolts; 1 tried to silver-paint these,
for preservation, and got paint all over the
insulators, Morcover, the antenna arms
were merely rolled, with a seam, and the
Conneeticut winds of five years had bent
virtually every one of them ont of shape;
they won 't bend hack straight hut tend to
buekle in the middle,

Now this sort of thing is inexcusable,
at any price. Cheap stuff that’s easily re-
placeable is one thing, But a device that
is put up to stay, whiel is dangeronsly ex-
posed and eould easily do serious damage
it it fell down, should be built with at least
a4 minimum of commou-sense concern for
the buyer's safety. It takes a good day’s
work to set up a big TV antenna like that
one, and by everything that makes sense,
it ought to he able to stay up indefinitely.
I have no patience with eallous manufae-
furers who use ordinary rustable wire and
bolts and serews for any such device, at
any price,

The FM/Q antenna, you'll be glad to
know, is made of solid, seamless lightweight
aluminuni—and it is equipped throughout
with stainless steel bolts, nuts, and fasten-
ings. The insulators are a red plastie, a
partienlarly good material, I'm told, aund
the leads are earefnlly *‘stood off,’’ two
individual eopper wires separated hy air
amd given a single twist en route, The en-
tirc unit is built rigidly so that it cannot
come loose. In other wonls—ouce up, this
one will stay forever, barring hurrieanes,
vaporization by a lightning bolt (use an
arrestor) or maybe being hit by a heli-
copter, All of which makes this a worth-
while piece of equipment for conservative
and long-range improvement, long-range in
both spaee and time,

An extra word, probably unnecessary for
most. readers but anyhow ... FM reeeption,
even long-distance, is governed mainly by
the line-of-sight pattern familiar in TV,
Reception varies greatly aecording to loea-
iton and can be plain lousy in some places,
even with the best of antennas. My own
hill-top situation happens to be ideal, at
least in the Southerly direction where my
antenna is now beamed. People in cities
and in deep valleys won’t do so \vp]l. But
T suspect that an antenna of t]n.s type.
especially if it ean he mounted high up,
should do relative womders even in a poor
loeation, It might bring in that one extra
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IMPROVE
your
AMPLIFIER

Amperex

GZ34,/5ARa
RECTIFIER

A LOW-IMPEDANCE. INDIRECTLY
HEATED, FULL-WAVE RECTIFIER
WITH 250 MA OUTPUT CAPACITY
The unique AMPEREX GZ34 replaces
without circuit changes, in the
majority of amplifier circuits, an
entlre line of popular, heavy-duty 5-volt
rectifiers—5U4G, 5V4G, 5T4, etc.
— with the following benefits:

* Better voltage regulation due to
lowered power supply impedance;

e Higher power supply output
voltage for more power;

e Added filter condenser protection
due to reduced surge;

e Cooler operation due to lower
voltage drop;

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

OTHER Amperex TUBES fOR
HIGH-FIDELITY AUDIO APPLICATIONS:

ELB4/6BAS  9-pin power pentode; 17 W PP
6CA7/EL34  High-power pentode; 100 W PP
EF86/6267 Low-noise high-x penlode

ECC81/12AT7 Low-n. medium-u duol triode
ECC82/12AU7 Low-noise low-u duol triode
ECCB83/12AX7 Low-noise high-x duol triode
ECCB5/8AQ8 High-u dual triode for FM tuners
EZ80/6V4 9.pin rectifier; colthode; 90 mo.
€281/6CA4  9.pin reclifier; cathode; 150 ma.
At Alf Leading Electronic
Parts Distributors

Amperex

ELECTRONIC CORP.

sville, Leng 19and, M.Y
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fully-limited station that makes all the dit-
ference hetween listening and not.

There's u larger super FM/Q wmodel, if
yoir really want to clutter your root for
specinl types of sensitivity, aud for eity
noise reduction there’s the comnplete 72-ohim
kit, for use with shiclded wire lead-in in
place of the usnal 300-ohm plastic trans-
mission line, The makers, Apparatus De
velopment Co,, Drawer 86, Wethersfield 9,
Conn,, even stick their necks out and offer
free counsel to anyhody on his particular
M reception problems, For a quarter, you
ean have o useful hooklet (“*Theme and
Variations™") covering the whole subject
of FM antenna reception and giving a list
of M stations in every state, 1°ve alrendy
picked up three stations tlet aren’t on the
list,

2. EICO

Sinee last month, as antieipated, another
new small speaker hias come iny adding one
nore push to the new tremd townrds small
sized  systems in the middle-high  price
brackets.  The new  Eico  “‘stundard’’
speaker system costs around 135 (aver
aging several models), stuuds up agaiust
your wall, oecupying maybe a square foot
of space on your living room floor (it is
waist-high) and produces sl that to
my musical ears rates as excellent. trom
high top to clean Jow hottom. Its special
feature is highly non-lireetional radiation
of the highs, hoth straight upwards ol
ontwanrls, from the open-work (grill eov-
ered ) top seetion,

1t vou will imagine a short-hauled grand-
tather elock, you’ll get an idea of this new
systenn It is a foot or so taller than the
RJ-AR-University type ot small speaker
hox, bt stands up in even less spaee, being
somewhat flattened so that it tits eoinfort-
ably up against a wall. 3 feet high, 117
inches deep. The upper cight inches or so
consist of grill material, on three sidles
amd the top as well, aml inside this spaee
is the business end, a spenker array that is
decidedly ont of the ordinary, along with
the donble conieal slot-loaded horn inside
the lower portion.

The Eieo Standard uses a Hegeman
tweeter set coaxially within an eight-ineh
cone wooter, edge-damped  with silicone,
peinting straight upward; crossovers are
hoth eleetrienl and mechanieal, The tweeter
is the oddest thing you've seen, a pair of
projecting paper *‘tlower pot’’ cornueo-
pias, one within the other, sliced off at a

slant and brought to a lovely, graceful |

point, the whole standing strajght up out
of the middle of the woofer. The inner is

stationary, for leading, the outer one radi- |

ates highs, non-direetionally and without
resonances due to the special fluted shape.

The grill plastic more or less hides this
elegant arrangement from the eve and just
as well—TI7d likely be pouring in water and
setting a flower display into it. (More of
this in a moment, on a more serious note.)

You can look into the top of the woofer
through the grillwork, but what ecounts
more lies underneath, in the lower part of
the small box. The woofer ‘‘secs’’ what
isn’t there at all, an infinite horn minus
resonanees, thanks to a very carcfully
thought-out and quite elaborate horn sys-
tem. Note that it is conical, not exponen-
tial, with gradual cut-off, and note further
that this double horn, folded to each side,
is loaded at the bottom, next to the floor,
by two slots of unequal size, one on each
side. At first T thought somebody had mens-

ured the side panels wrong—but this is how |

the bass comes out and the slots are in-
tentionally that way, for smoothing.
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MISCHA ELMAN
makes his home
recordings on

That’'s 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
recorder, too — because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic headsor shed oxide powder into your
machine. Price? Same as ordinary tape!

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

, Erport: Morhan ExportingCorp., New York,N. Y.
(Continued on page 10-4) Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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STEREO CORNER
Solid

Dvorak: Wind Serenade, Op. 44. Los An-
geles Woodwinds, Roksin. Stereotape 8
Stereo Rating: 5

This is a first-rate stereo of a close-up sort,
not unlike those of Mozart hat written in a
meltingly lovely romantic idiom, beautifully
set for the wind instruments (plus string cello
and bass). The eleven instruments are spread
evenly across a smallish hall, but with nicely
intimate liveness ; each man ix personally evi-
dent, chamber-style, each solo color i8 on its
own, yet the whole sound s hig enough for an
orchestral fmpact. Fine balance between mid-
dl¢ and ends, closeness and distance.

The L.A. performance {8 not as melting as
the musie itself, hut I found it thoroughly
musical and a good modern interpretation of
the work, Not available on dise.

Prokofieff: Symphony #7. Philharmonia
Orch., Malko. RCA Victor DCS-38
Stereo Rating: 4

The last symphony of this great musical
humanltarian and it is a movingly simple, di-
rect, unaffected plece, not afraid to be "“old
fashioned” in melody and harmony, yet actu-
ally as modern as the day, If you are musi-
cally inclined at all towards the symphony
orchestra, you will not be able to help liking
this gentle, sweet, expertly written work.

The British performance by the great Phil-
harmenia I8 as warm and sensitive as the work
itself. The stereo effect ix appropriately mod-
est, excellent for its purpose though not sen-
sational. Hard to know just how to rate It.
Strings a hit on the edgy side, from the audlo
standpoint—could be slight distortion, or per-
haps merely an effect of miking; or both,

Toch: Symphony #3 (1955). Pittsburgh
Symphony, Steinberg. Capitol ZF-7
Stereo Rating: 5

This is, first, an unusually fine stereo of a
full-senle orehestra. Stereo is still not easy to
describe In absolute terms—each new achieve-
ment adds perspective to those alrendy fa-
mtlinr. This one is rather.strikingly unlike the
bir RCA stereo recordings, those with Relner
and the Chicago Orchestra ; but I find it fully
as good—hetter at this moment as [ listen.
(But the RCA product will seem hetter when
I return to it, prohably.) There is less of a
huge space behind this orchestra. though It
sounds plenty big: the orchestra itself is Iess
close, more blended, more solid and. 1 think,
perhaps in a mere natural perspective than
the somewhat ingenious RCA orchestra sound,
No criticisin intended—as T say. both types
of stereo reecording are useful. Important,
pleasinz, amtl add to our growing ability to
interpret music into stereo.

Toch is an older composer who was fairly

* 780 Greenwich St., New York, N. Y.
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STEREO RATING

Mr. Canby rates stereo tapes on
o scale from 1 to 5 (5 being the
highest value) as to specific stereo
effectiveness, over and above the
general values of recording and per-
formance as heard in comparable
monavural reproduction.

The rating is personal, includes
both musical and technical features
that contribute to stereo value. It is
designed to measure the stereo
worth of the recording in terms of
the greater cost of stereo tapes and
of stereo playback equipment.

All tapes were reviewed in the
stacked (in-line) form. Some, but
not all, are avoilable for staggered
heads as well.

often heard 'way baek, then not so often ; now
he has suddenly bhurst forth in a series of
mature works of which this ix a prize winner
(1"ulitzer). As with others of his generation of
oller moderns, Prokofieff (above) included, he
has mellowed, deepened. concentrated, and
simpiified. This piece is & fine work, skillfully
set for the orchestra, written in an effective
modern {diom that seems to combine a taste
of Hindemith with strange reminiscences of
Shostakoviteh in his mellower moods. Only a
few traces of the older. more didactic (and
now rather dated) Toch remain—ag of, say,
his “Chinese Flute'’—and they are good traces,
well modernized and streamlined. A good new
hi-ft piece—it makes good sound and fine
listening,

Haydn: Trumpet Concerto; ltalian Over-
ture in D. Vienna Philharmusica, Swarow-
sky. Adolph Holler, trumpet.

Urania UST 1203
Stereo Rating: 3

Thix was reviewed in its dise form as a
first-rate recording and performance of these

. two fine Haydn pieces, It ix the same here,

including the excellent hig sound In a warm
liveness, But I've given it a strictly neutral
stereo rating of 3—not good nor bad—be-
cause. odddly, 1T ean’t hear a very great dif-
ference hetween the stereo and “monaural”
playings, both of course heard through the
snme speiakers. The tape sounds just fine both
WilyS,

Saint-Saéns: Symphony #3. Vienna Phil-
harmusica Orch., Swarowsky. Franz Eib-
ner, organ. Urania UST 1201
Stereo Rating: 4

Same orchestra (though
eourse), same conductor.

more players. of
perhaps virtually
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the same miking as the Haydn above, but in
this one the stereo seems more effective,
Agaln —this is a fine sound either way, stereo
or not. hut the stereo effeet adds more notlce-
ably to the immediacy and clarity of orches-
tral sound and to the sense of hall space,
I'd guess that this one is better stereo than
the Haydn mainly because of the music itself.
which has a more complex texture with much
more in the way of solo and color-Zroup ele-
ments to stand out in stereo relief,

This is a mild and rather Germanic version
of the Saint-S8aiéns warhorse-with-organ, not
bad but minus a good deul of French get-up-
and-go. The familiar old (once-hi-fi) Colum-
bin disc version makes it go a good deal
better, with more excitentent.

Variety

Ravel: Bolero. Rimsky-Korsakoff: Capric.
cio Espagnol. Hollywood Bowl Orch. Slat-
kin. Capitol ZF-4
Stereo Rating: 5

This is another of those smooth, profes-
slonnl jobs, turned out admirably to order
and note-perfect, slick as marble and cool teo
the touch, It's all there, all of the music.
hut the spirit Iy missing,

Can one make old Rimsky's show-stuff into
warm music? Matter of fact, I'd just as soon
not have to hear Rimsky played by a virtuosoe
conductor who tries to make him sound like
great art! And the Bolero, too, benefits by
strajzht playing, minus extra herotes. Stlll
. . . these hoth leave me mildly chilled and
that is that. Guess 1 do prefer a warm-
hearted reading, be the music gvuod, bad, or
just neutral.

1t’s a very fine stereo, and no doubt abou
it. Big hail. but not cavernous; instruments
nicely and evenly distributed, not touv close,
never falsely magnified. This is one type of
sound that rates a full 5, the top, though
other kinds also rate it.

Breaking the Sound Barrier—Vol. 1: Per-
cussion. Am. Percussion Society, Paul
Price. Urania UST 1204
Stereo Rating: 5

Percusslon men are getting to be as persist-
ently enthuslastic about percussion as hi-§
men are about hi-power nmplifiers and home-
bhuilt tweeter horns, This group. led by Iaul
Price, plays five fiendish items here, lurge and
small, including music of their own, until
your ears are ready to bust. Some of it 18
real nice, though, and good listening.

The Vardse ‘“‘lonisation,” the original hi-fi
percussion piece (1926) and well known now
to most of us, Is rather ineonclusive here,
stereo or no. I still like the old EMS disc
hetter for sound, A long Canticle by Lou Har-
rison is the most imposing work; it 8 too
serioun for me, with its ocarina sole and other
somewhat pompous effects and organization.
but the sonnd will Interest. “IFour Iolldays,”
by one Bartlett, 18 very amusing. taking us
from New Year's Eve (sad New Year horn
and hiccupg) through the Glorions Fourth
(nice little slightly cockeyed tunes and
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TOTAL FREQUENCY
RANGE RECORDINGS

In the strictest sense of the word
only AUDIO FIDELITY RECORDS
are HIGH FIDELITY RECORDS!
Engineering tests prove a frequency range
of 16 to 25,000 cycles and more!

Hear, for the first time, because of &
marvelous microphone techniques, a brilliance
and clc‘:‘rity of each and every element
in the recording — whether it be a vocalist,

a shimmering trumpet or a steam locomotive.

WMUDIO FIDELITY, INC.

wua
the ultima.th in high fidelity listening pleasure...

770 Eleventh Avenue
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10010 FIDELITY 4FLP 1030

JOHNNY PULEO
AND HIS

A lovable little guy, a zany group and a
breath-taking display of harmonica mastery
never before recorded! AFLP 1830

iBULLFIGHT! =

MUSIC OF THE BULL FIGHT RING

PUATVEIRS Tag oRisuAL
" T v et
nana mrnigg’ W
wore's Lakant
rans o ass 7
amhzo womez, [
consucrem

LA FIESTA
BRAVA Vol. 4

2 sludy in-HIGH-FIDELITY sound

All the drama of an exciting afternoon at
the Bultfightsin Hi-Fi! Complete with four color
illustrated book of Bullfight scenes. AFLP 1835

Moon-drenched Cha Cha rhythms vibrantly
alive with the mystery and romance of
tropical nights. AFLP 1837

¥ AFLP 1829

WURLITZER
PIPE
ORGAN

vol. 2

LEON BERRY

AT THE MUS RINR ORGAN, CHICAGD

Pop' standards on the most brilliant Theatre
Organinthe Western Hemisphere. AFLP 1829

MARCHING ALONG WITH. .. KUDID FIDELITY AFLP 1881

the plonertenal ;D)UIKF“SI QP
DIXIELAND (==
A =
& 355
{ ?'..?; ) '_;1‘
AL

‘A

| ..¥OU HAVE TO HEAR 1T TO BELIEVE IT! J

Dixieland Marches done in the Dukes own
unique styling converts the ordinary to the
unusual! The most in Hi-Fi! AFLP 1851

[ Ao |
-
oEE-X" 1|
O
- e @

o
| Warry Breuer and his Quintet I

—
| g

A Hi-Fi musical extravaganza of exciting toe-
tapping novelty tunes. AFLP 1825

records with Action!!!

AUDIO FIDELITY

LEADER IN THE HIGH

FIDELITY RECORDING FIELD

Here is the powerful and vital sensuous impact of sound in its
purest and most natural form. This is true high fidelity as you

always want it to sound! . ..
Emotional Experience!

not just records . . . each a Wonderful

Each record, in individual protective polyethylene
case, attractively packaged in full-color jacket.

Exotic, tantalizing music from the romantic,
mysterious and fascinating Middle East. A
thrill in listening pleasure. AFLP 1833

- —
ATLROAD

THE SOUNDS

Q\ SOUNDS

- -
A documentary of the priceless sounds of a

vanishing era captured in dazzling Hi-Fi.

Luxuriously packaged. AFLP 1843
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Sinuous, exotic Tango melodies from the
land of the Gauchos. Llistenable, danceable
tempos. AFLP 1838

"MILITARY MARCHES ...

America’s most famous marches excitingly
and brilliantly performed, in Hi-Fi, by the
BANDA TAURINA. AFLP 1836
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THE EMOTIONAL

Let’s be basic for a change. Let’s not confine ourselves
merely to music, Music is just one of many kinds of
sound. Let’s make an attempt to understand what
takes place when we listen to a prepared series of
sound or tonal variations.

Time was when the phonograph record was the
weakest Iink in the entire process of sound reproduc-
tion. Assuming that the live sound was of a high order,
there was — and still is — many a slip between this
live, vibrant sound and a finished recording. The
original sound frequently turned out to be weak, dis-
torted, filtered or unnatural in one way or another,
when heard on the record.

Today. however, the process of sound recording
has undergone a sensational and dramatic change.
Through better understanding of the science of acous-
tics. through special microphone technique and re-
sulting better balance. and through the application
of the latest electronic engineering skills the present
day record can be the strongest link in sound repro-
duction. Properly produced, a fine record is the sum
of all of the factors that enter into transferring live
sound to disc.

By today’s Hi-Fi standards music or sound need not
be loud in order to be impressive. For those who
enjoy soft music as a happy undercurrent of sound to
accompany their work and for those who like to listen
to the quiet dignity of a dramatic performance, soft
background music of the whisper of a human voice
can be equally moving. The thrill of an exciting per-
formance is not in its loudness or softness, but in the
realism and purity with which the original sound is
captured on a record,

In addition to new microphone technique and under-
standing of acoustics, this realism and purity can be
achieved through only the finest mastering and matrix
processing techniques, through use of the finest vinyl
material available (ensuring virtually noiseless
record surfaces). and through careful pressing of the
records. The net result is not merely high fidelity, but
a reproduction of overtones attaining an audio range
of from 25,000 cps to 16 cps. And while the average
person may not actually hear the sounds at either end
of this range, he can certainly feel them.

IMPACT OF HIGH FIDELITY

by Sidncy Frey

PRESIDENT, AUDIO FIDELITY RECORDS

PROPOSITION: People respond emotionally to sound.

AXIOM: The more stimulating the sound. the
greater the emotional response.

There is nothing like hearing sound reproduced in its
pure, unadulterated form. Whether it's the sound of
a passing train, the crisp rustle of castenets, the opu-
lence of a brass band. the fragile beauty of a solo
violin or the richness of the human voice, each has
great appeal in its own right. And. if this sound is
crystal clear. powerful. commanding. packed with
the original dvnamics and reinforced to command
added attention. you have not merely High Fidelity,
but something which contains the impact of an atomic
age marvel — the miracle of High Fidelity combined
with an overwhelming emotional experience.

We at Audio Fidelity take pride in the fact that we
contribute the performance, the sound and most im-
portant — the emotional experience which constitutes
the impact of a High Fidelity recording.

One of our most unusual and successful series of re-
cordings is entitled The Brave Bulls! — La Fiesta
Braval, featuring the brilliant Banda Taurina of the
fabulous Plaza de Toros in Mexico City. In these
recordings of actual bullring music ane catches the
tense, exciting drama of the arena where man and
beast square off in one of the world’s most moving
spectacles, Through superlative sound transmission
one can almost sense. in these recordings. the suspense
of the struggle that inevitably ends with the spilling
of blood.

Another successful Audio Fidelity series are the rec-
ords featuring The Dukes of Dixieland, a sensational
jazz combo which is chalking up one triumph after
another across the nation. These records have such
“presence” that one has the feeling of actually
hearing The Dukes in a live, literally earth-shaking
performance. We're also mighty proud of a release
which features the sensational Patachou, female per-
sonification of Paris and one of the world’s leading
contemporary chanteuses. The thrilling “goose-bump”
producing style this internationallv famous singer
hoasts is readily apparent in a truly outstanding
recording.

For the Hi-Fi fan who has the rare gift to perceive,
sense and enjoy not only the performance but the
tremendous emotional experience of sound in all its
pure splender, present day recordings provide a great
new challenging world. AUDIO FIDELITY Records
is proud to reckon itself a contributor to this world.

Reprinted from: 1957 OFFICIAL SHOW PROGRAM
INSTITUTE OF HIGH FIDELITY MANUFACTURERS
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MARCHING ALONG WiTH, .. ‘miitumuris

- # piemens! DUKES OF
DIXIELAND ve-s [ MALLI!T]I

[ JOHNNY PULED

AND HIS G
HARMONIA
o QO AG‘

r-n.

t) Harry Breuer and hls Quintet I

£

AMERICAN a
MILITARY MARCHES .. [AF] > 1exe0 master 1ave
guaranteed frequency range
recordings . . . the outstanding
choice of high fidelity enthusiasts
and manufacturers alike!

L T

e
AFST 184daummmn. ., You have to hear it to helieve it!
- Their startling realismy and magnificent

S — ‘ | afalicy bringe o wew dimension of s
Trlrocliccerg g - .
AUDIO FIDELITY STEREQ MASTER TAPE

A NEW DIMEP*SION IN SOUND

. for music lovers and sound enthusiasts who

5 ] : T
|BULLHGHT' | \ } demand the ultimate in sound reproduction.
|

M1 0TI BWL PIaET miee

AUDIO FIDELITY, leader in the field
of high fidelity recordings, infroduces
a new dimension in Stereo Sound..
Tape equivalent to the original master!
Hear, for the first time, unsurpassed sound
reproduction of the tota] fecordable frequency
absolute, guaranteed distortion-free

LA FIESTA
BRAVA Vol. 4

spectrum -
reproductigh » maximum signal -
maximum dynamics « perfect balance
* purest definition * highest brilliance -
| ’ startling realism « plus
! exciting entertainment!

715" Stereophonic Tape $12.95

» Full color record-album style pack-
aging with liner notes.

* Box and reel clearly labeled for
immediate identification.

Available for stacked or staggered
heads. Specify when ordering.

s
.

- AUDIO FIDELITY
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narches). ‘T'wo other pivees got themselves
more or lexs merged in my mind on one henr-
Ing s won't try 1o deseribe them at this point,

Thix Is good close-up sterco, very clearly in
a sl wellatetined room. with point-souree
sennd at both sides yer a fair amount of
middle ax welll The tonal varicty, from tum-
torus 1o tam-tams and cowhells to bulfale bells,
I8 gratifying to the ear. Phe stuff is hardly or
the backgronnd music sort and ns hi-fi demon
stration material you'll Nkely want to skip
around, As musie, try the Holiday items lirst,
If ¥ou ean loente them in wil-tape,

Kenton in Hi-Fi.
Stereo Rating: 4

Capitol 2ZD-10

If you ke to jump te big-time noudern
Jozz, this is the nsunl prodduet atd stereo
merely adds a bit more shrick and  bang.
Nope, 1 don't dig Mr. Kenlon myself, hnt
mayxbe yvon do. Dig in, then, far this is prol
ably as gued 08 he comes, as to sonnd.,

Bob Florence Trio,
Stereo Rating: 5

Stereotape 7

I'inne wn the rlght, bass Jeft, drums Just
behind @ that snms up this klnd of  sgeres,
wlhich isx 100 per cent effective in th terms
and xo, | goess, rates 6. My apologies to Mr.
Robertsan, whoe ix 100-add miles Crom me now
where 1 cean’t toss these items over to him,
1 just get curious, and might as well toss
‘em dn here while V'moat §t. This trin I very
mildly wtodern, with harmonies that are ont
of the ol juzz, and a abry, intimate style that
is, T think, of the new. Two or three items
were enough for me; then it began o tee
background night-club music. A very mnted.
highbrow piane, incidentally, snrely a woll
polished grand,

2. FI-ING AROUND

Honegger: Pacific 231; Rugby; Mouve-
ment Symphonique #3; Prélude pour “La
Tempéte’’; Pastorale d'Eté; Chant de Joie.
Philh., Symphony of London, Scherchen.

Westminster XWN 18486

Wel, well .. | shades of the past. "Pacitie
2317 was a very celebrated picee of derring-da
in Its dday it had the erities by the hair:
concert andiences were shocked amil ontraged
at the deliberate imitation of o mechanieal
monster, "This was the ultimate in rude mod
orni o 19240 It was a scandaluns i

i and became nt oonee very pupr
evervbady wanted to hear the aestheti
nanghty musie,

ow? s a noisy picce all right .nul
< for some quite effective fi in the p
hardly Brahms-tike and yon won't nml
weel tunes, But as for Iwmu <hocking
For one thing, who wauts to hear any
thing so quaint and olt fashioned &leam
locomaotive, Far another, the imit 1oisn't
very literal, onr staadards. (It was just
the idea of imitating o mechanieal monster
that shocked people,) Tt haffs and it pas and
it goes faster and slower, in Jorks : the string
o serunch serumeh amd the br
whopping blasts und everything is dreadfnlly
dissonant, and guite ohlt fashioned, Nobady in
the &im future is going to swoon over the
al message of this work,
1 i8 signiticant, I think mainly, in t
it nuw is =0 elearly of its own time, the br
uttra-mechanienl Twenties, You'll recognize
ind in an instant- -it follows atter the
T de Printemps’ (which sturlml muost «r
<, earliert and wmatehes *
ambulator” and “An Amerie
along, too, with eonntless
in publie buildings where big uw-lmul
cal gears mesh together and Torjes  spew
out molten steel. Man, the master of the me
hanical age! The electronic nge, yon sew,
in't yet hegun. We don’t compose mechani
cil musie these days; we turn ot electroni
nmusie, That's the carrent theme, Locomaotive
art is dead,

Ax for Honegger's Rugby game, it is more
of the same—might ns well be another loco-
motive as b hear 1t. And the “Mouvemont
Symphonique  #3" is interesting becanse it
wits & relative flop- -the eom r made tl
mixtake of omitting a faney tiths aml =0 no
bady paid any attention to it. (1f he had

BRIy
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cathal it Burlington Zephyr 19337 it prob-
ably would have gone over hig.y Of the three,
I find jt mneh the most mnsieal and so wih
Mon, title or no title,

More earlier Honeguer an the other side, an
interesting round-up of this man's work in
the Twenties,

Music of Johann Strauss. Minneapolis
Symphony, Dorati.  Mercury MG 50131

Antul Dorati has o remmarkable nbility, used
Ul Nome oceasions, to injeet hard, mechanieal
exactitide into musie that is decidedly not out
of the Mechanieal Age. In a sense he §8 merely
leing modern and of today —we do, after all,
five in the eleetronic, if not the meehaniceal age
And yet, if you're ing to play the musie of
the past yon mnst in some  degree  adjust
vonrselt to itk demands b shonld <ay e
very preat degree,

These waltzex (Voiees of Xpring, Artlst's
Life, Roses from the South, ete.) and polkas
leatutifnlly hi-fi and you'll enjoy them, as
sronnd wr foregronnd musfe, Bot in e
parrison to the <imilar recordings noew eoming
ine out o Vienna (Vanguard's series with
Aman 'anlik, fur exanmple) they nre played
with a hard, nnyielding beat and ot regn
lar, © nnxentimental  expression, Clanees
are this won't bother your much, bt it has
e he mentionml, even so,

Bach on the Biggest. Robert Elmore, At-
lantic City Convention Hall Organ.
Mercury MG 50127

Thix is an interesting item and. it yan'll
~top to think a woement you can see why, The
world's biggest o n he 1 I stops, ana
speaking pipes. in a eonvention hall something
Iike Tanr biscks Jong, “Phe biggest pipe s
hinge 1G4 feet tong), amd emits o completely
sifent tome of tremendons uiwer gt & eyveles
per secomd !

' what happens when all this cets on oo
record” Not, of eourse, what  Aunt Mamie
wight  think, nor what many  an adwpiter
would  snreely elaim- literal  reprodnction  of
this ginnt! That, of eon wanthd prapel yon
foet tirst ont of your ehimpey with the fird
plaece and the rest of yonr honse fidlowing ar
sUpersonic speed,

No—the aricky thing is that, in recording,
all levels come ont the same. within relative
small toleranees. A gand deud pufl on an
vearina enn be reeorded to generate fust oax
wmuech repradnest noise ax this monster does
in your home, vin Mereury's single mike tech
nique, The big guestion is, what happens when
Mou compress the world's biggest organ to the
dimensions ax all the other recnrdel
bz o little?

With that in omind, T ean
astenishing baw muoeh sens
this ontsized Bach, in the b
hardly ¥ that the wmusic is o« tal elear
What surprising i that you ecan somehnw
fullow must of the notes, throngh the general
tthe sonmd is recognizably Bach
cames through more or pess
b Flmore, playing staceatn ax
thongh the keys were red hot, gots throngh
envugh of the hoge, triple-swimmlng poal eelo
- mitke musical sense

Wars it musienl ser Mercury had iu omind?
That 1T eonld not say! T suggest that there
are other recordings of these Bach works
dozens— In which Mr, Bach is more sieeess
mly eoped with, If hi-fi isx your interest, 1
can't even tell you 1 Merenry daesn'ty whether
that R-cxele tene fizures in any of the musie
here recordeb. My speaher doesn't reprodnee
Noexveles and iy ear ean’t hear that how.
VEihen how do pun know it docsnt? It
is any indication ey, oy bHving  reom
axter has yet to fabl down

o that it i
preserved in
2 oevha 1 wiomld

Franck: Symphony in D Minor. Boston
Symphony, Munch. RCA Victor LM 2131

‘The ti consideration liere is musleal. Fhis
was the ~\m|v|lun\ thal tirst hit me, 0 selool
by, as music that could knock yon over with
s emotional  punel s T fafrly swooned
Franck-1y, | ddon’t think any  schawn s or
sehoolgirls are going 1o swoon over thix new
version. Hohas Jost its wazie fur the players
and for the combinctor himselt bt seems (o e
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new
releases
from

STEREOTAPE

A i nd exciting
it hall in Spain. £11.58
A LERDY ANDEH!'}-UII CONCERT™
A tull :"HI of favarit LEY

“INSIIIE POLKA
by 5. Tereo
%

§T-14 A magical
jaded staraophl

Fair! $1

“EN HHPUH"I'"'
Ewe chamngls, Felix

i s5d Jerry Linden sparkle thru a
dL—IthtruI program. A must, §11

'lm MY STEREOLDSMORILE

.Fhv'v boys,
The King and 1" in |
“THE AMATI GUARTET
5T-18 A premiere r:nurulng of g

L |.
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tape, 1h

II It
{ ‘TEF‘EIJT%F‘F quality.
Ll wailabie on re :||

HAuwdlo &rts, Ing,, Dapt,
5607 Melirose Ave., Holfywoed 38, Calif.
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An announcement we hope
will gladden some very

patient people . . .

HERE IS THE NEW

Jans/en

DY NAMIC
PRECISION-DESIGNED WOOFER

From the day designer Arthur Janszen finished the production
prototypes of the JansZen 130, the electrostatic loudspeaker was
here to stay. Such true, transparent, trouble-free treble had

not been heard before from a loudspeaker. Music lovers

succumbed at once, in delight, and demand ran away from supply.

This was gratifying, especially so because there had been
strong misgivings here about marketing the tweeter without a
woofer to match. (Not that we had any choice. It is almost axiomatic
among small manufacturers of precisely crafted devices that
you must sell one product to pay for the development of the next.)
Worthy woofers existed, but they had been carefully designed—
good woofers do not just happen—to complement tweeters of
operating principle similar to their own: a moving coil driving a
cone or diaphragm. Most of them, when teamed with
electrostatic tweeters, showed irreconcilable variances of phasing,
midrange roll-off, transient attack, impedance, and efficiency.

A few, fortunately, worked rather well, earning our
recommendation, and it must be said here, with profound
respect, that certain ingenious home sound experimenters
managed with multiple woofers and special enclosures, to produce
sound with which we could find no fault at all, except that it cost
them more hours and/or dollars than most people can afford.

Obviously, we still had an obligation, but we had not been
delinquent about it. As soon as the 130 was launched,
Mr. Janszen and his staff had gone back to work designing a bass
speaker to complement it. Silence was imposed until he could be
reasonably sure of success; premature mention would have been
unfair both to prospective buyers and to other manufacturers.
Early last summer he admitted he had something satisfactory,
which is for him a wildly enthusiastic statement. We present
this product to you, as the JansZen DYNAMIC woofer.
It consists of one cone in a special cabinet. It is unique in some
particulars, It had to be, because it was conceived, designed, and
empirically crafted to work in seamless sonic unison with the
130 tweeter. It does. Expert listening juries have been (happily)
unable to detect its point of crossover. Further, it is small,
hearteningly inexpensive, and capable of clean, solid bass down
to a measured 30 cycles per second. You will be able to buy it
either by itself or in a common enclosure with the 130.

Write for literature and the name of your nearest dealer

Product of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa.

Export Division: 25 Warren Street, N.Y.C. 7, Cable Simontrice, N.Y.
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all modern efficieney, curiously  speedel up,
mande sntward and routine in a brisk. work-
manlike fashion: it fairly talks to yon -let's
get this warhorse out of the way, brilliantly,
and move on to semething with punch in it.

In a word. the symphony sxomuls plain
dated—oll fashioned— and the fanh is in the
playing, naot the musie. If you can dig up an
old pre-war low-fi rendition of thix musie,
from the days when people xtill thought it
the ultimate and when orchestrus played it
as A0 it were meant ty bowl you over, you'll
hear what 1 mean by musieal i

George Russell and his Smalltet. (RCA
Victor Jazz Workshop.)
RCA Victor LPM 1372

Well, darn it, they will keep semdding me
these jazz items and I ean’t help listening,
ot of curiosity. For gomd retzon though—
the Canby musical salulivisions very seldom
follow the standard lines and 1 see no par-
tieulr reason for wot listening to a dise Hke
1his merely beeanse it sports a black label in-
steid of a red one,

Truth is. jnzz is on the way to becoming
onr awn  speclal Yclassienl” music. and this
sort of elis < a vinylite straw in the wimd,
Egg-head j . thig, and the composer (he i3
A composer mind you, who writes (down  his
improvisations) says things like this in his
own written notes:

“The Lydian Concept of ‘Tonal Organiza-
tion acknowledges the existenee of a central
tonality and an underlying tonie tone  (or
primary #axix) for & whole aren regardless of
the degree of dissanance ised in the area.”

The guy is detinitely eggy, bhut what he says
in words muakes a lot of sense—in part, that
the best written-down Jazz gounda improvised.
that therefore in effect composed jazz can re
tiin the musieal expression that jazz has de-
velopeid, Good ! Thia s simply restating what

ax &t whole has Zone through in Western
eivilization these thounsund years. Tmprovisa
tion music made up, like speech. at normal
speed —has nlways come first: writing i
down ix a more elaborate and artificial ap
prouch since it’s done. sov to speak, at a erawl:
birt it does allow greater freedom to develop
hig music, in the end. in jazz as anywhere
else. Whao conld lmprovise a whole novel, with
out writing it down?

The Ritssell sound? 1 sort of like it thongh
it has the dry, somewhat self-consciously in
telltectnal feel that is now in voegue, I1t's not
nearly ax intelleetuanl in the listening as v
makes out to be and the best thing to do is —
as with all music—just ta lJisten. Lxeellent
for soundl. with neat, close-up recording of the
half-dozen-odd players.

Tchaikowsky: Nutcracker Suite; Chabrier:
Espana; Ponchielli: Dance of the Hours;
Suppé: Morning, Noon and Night in
Vienna (Overture). Royal Philharmonic,
Beecham, Columbia ML 5171

If you're going to have fi, you might as
well have it like this. Sir Thomas Beecham is
a sheer genius at polishing wp war horses —
especially old-fashioned ones—to make them
shine like—well, like war horses. There is.
now, o xort of Heecham stable of these, a
batelt of familiar items like the Nuteracker
Suite, and a hrace of Reechamn specinlties, okl
fuxhioned bnt out-of-the-way, like the von
Suppé overture here. Beecham just loves to
trot ont (hese horses and put them throngh
sich musical pnees as can delight the soul of
every listener who longs for impeceable play
ing and doesn’t often hear it.

't listen to Beecham conduet atmost any
wir horse and like it. And the recorded fi i~
generally up to the musie, too. Solidly British.

Finlandia (Sibelius, Grieg, Alfven). Phila.
Orch., Ormandy. Columbia ML 5181

ormatuly  is anoether favorite war hoise
man. lle, 1oo. ean make a war horse shin
but hix ix 2 more showy. big-sounding sort of
horse, Where Beecham relies on snperbly im
peceable phrasing, neatly turned expression.
with a twinkle in the eye and a serious over
tone of dedieation, Ormandy is an expert
showman who can persuade his orchestra to
play the big horses with real convietion. Most
of the time, anyhow—und this Is one of those
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times, Finlandina never sounded so bleak and
magnificent and Northern, the Swan of Tuo
nela ixn’t one little bit apologetic and neither
modernized nor streamllned. That's exactly
right-—Nibelius must be all-out or not at all.
these days,

The fi here is magnificent—no less. Just
play the first few notes of PFinlandia, those
big, brassy chords, and see what Cohmbia
has alone,

Hi-Fi Fiedler. Boston Pops, Fiedler,
RCA Victor LM 2100

Gotta mention this small masterpicee— for
here is still another war horse man, in a
slightly different eategory., I ean't get over
the really nice cover picture on this one: i
tells the Boston ’ops stury in terms of Mr.
Fiedler himself,

He sits on a silly stool, in 1ails aml with
lomg baton in band; next to his head, sus
pemled in space, I8 1 speaker and aronmd his
feet, nlso in space- no shadows, no back
gronnd, of course—there are zany amplifiers,
tubes, power supplies, Zany. that is, as an
accompaniment to Mr., Fiedler himself, whae
wears a quizzical expression that tells yon

exactly why his Pops music is so wonderful.

The impeceable musician again, hi-fi or no,
hut nwot the musician with nose in air, disdain
ing andio!

Willinm  Tell Overture, Le Coq Far of
Rimsky-K., Tchaikowsky's Marche Slave, A
real hi-fi program and it zeunds good. Also
in stereo tiape.

Dvorak: Symphony #5 (“New World").
Vienna Philharmonic, Kubelik.
London LL 1607

This is a eompanivn to the Second Sym-
phony, reviewed recently and with pleasure ;
this version of the New World is superb, for
my ear, warm and lyrie, splemtbidly big in
both the hi-fi sound and in the performance.

Just goes to show, if you can let the old
composers  speak in  thelr own terms and
values, they'll sound as modern as you please ;
but once you try to “modernize” them heyvond
the breaking point, they'll sound merely dated
and worn out. It's happened more than ounce
to this familiar symphony, but in this version
all is well and the musieal gods are in their
heavens !

London’s fumilar firr sound might have
originally been designed to fit Dvorak him
self, so beantifully does it complement the
music here. Exeellent.

Beethoven: The Five Piano Concertos.
Artur Rubinstein; Symphony of the Air,
Krips. RCA Victor LM 6702 (5)

Nou doubt about it, & certain modern sense
of symmetry in us makes this sort of record-
ing——of a complete exele of big works un
usually attractive. Five conecertos with one
performing design are, in a strietly practical
merchandizing way. a better “offer™ than the
very same five done separately by different
artists and sold by the piece. In fact, yon can

offer this type of package right alongsile |

other individual recordings of parts of it, all
ou the same lubel,

This is a “limited odition at a special price.”
That. 1 suppose, is a uot too happy relegation
of the former NBC Symphony to a lower level
of appeal under its present name, Symphony
of the Air. Considering that it was onee sup
posed to have been put together from the very
cream of the world's bext players, this mlght
seem unfair; the truth is, ax you may guess.
that an orchestra ix a plastic, living thing.
which like an individual performer not only
rises and falls in fame but may well change,
from month to month and year to year, in its
effeetive musieal abilities—up, down. or side
wise, The Symphony of the Nir hax had to
stare all over again sinee Toseanini anmd its
struggle to be a top-rank orchestra is not yet
by any means over. musically or tinancially,

It is hard to have tn s therefore, that
the best thing in these recordings is Arthur
Rublnstein, whe shows his hest obd-trouper
qualities of sure-fire technique and hasteally
sound musicianship, in spite of an old tend-
ency towards whanging amd banging in the
louder fast movements. He is far from the in
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than ever. ..

Write for literature and the name of your nearest dealer

Products of NESHAMINY ELECTRON'C CORP., Neshaminy, Pa.
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PROOF OF

[ - HF-61A
MASTER-CONTROL PREAMPLIFIER
r -

- A — KIT $24.95
- @® @ @ -|WRED $37.95
(powered by ony

I - - - EICO power
amplifier)

HF61 KIT $29.95

{with Pawer Supply) WIRED $44.95

““,..the HF-61's performance rivals that of
the most expensive preamps. There are in-
puts for several types of phono cartridges;
five phono-equalization curves; a tape out-
put which follows the filters but precedes
the tone-control stages; inputs for tape
recorder, tuner, TV, and an auxiliary; AC
sockets for four other pieces of equipment;
the Compentrol type of loudness control
with a separate level control; the excellent
tone-control action of the Baxendall circuit;
a hum adjustment; and low-impedance
main output. All in all, here is an example
of a high level of engineering skill, which
has managed to achieve fine performance
with simple means and low cost.”

Joseph Marshall - AUDIOCRAFT, April, 1957

HF60 60-WATT Ultra-Linear POWER
AMPLIFIER with o

ACRO TO-330
Output Xfmr
KIT $72.95
WIRED
$99.95

02 03 0507 1

35 7 10 20 30 50 70 100
POWER OUTPUT WATTS
IM distortion vs. power output as measured
by AUDIOCRAFT,
“As far down and as far up as we are equip-
ped to measure, the frequency-response
specifications were met easily. Square-wave
response was nearly perfect with any kind
of load: resistive, inductive, or capacitive.
The only way we could make the amplifier
show noticeable high-frequency ringing was
to operate it with NO load at all. Low-
frequcncy stability was excellent also , . .
Listening tests confirmed the fine instru-
ment test results without question. Our
HF-60 produced firm, well-defined bass
and clear, sweet treble on the finest speaker
systems available. It clipped momentary
overloads very well and recovered quickly,
and this gave listeners the impression of
tremendous reserve power. In our opinion,
it is one of the best-performing amplifiers
extant; it is obviously an excellent buy.”
AUDIOCRAFT Kit Report, July, 1957.
Also Available:
HF50 50-WATT Ultra-Linear Power Amplifier with
extremely high quality Chicago Standard Output
Transformer. |dentical in every other respect to
HF60 and same specifications up to 50 watts.
KIT $57.95 WIRED $87.95
HF52 Integrated 50-WATT Ulra-Linear Amplitier
and Preamplifier-Control Section on one chassis.
All preamp features of HF61 less scratch and
rumble filters. Power amplifier section essentially
identical to HF50.

KIT $69.95 WIRED $109.95

Prices 5% higher on West Coast
IN STOCK at your neighborhaod distributor
Write for free Catalog A-10.

[y J® 3300 NORTHERN BLVD.
j LONG ISLAND CITY 1, N.'Y.
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trospective, llwmble stndent of the greatness in
Heethoven that Sehualwl was miud his playings
are more outward, both more hrilllant and
maore easual, But in his relaxedly powerful
wiay he gets over the main sense and deslgn
of the colcertos,

The orchestra, playiag well in many spots,

nevertheless  sonmls not - well  enough  re-
hearsed, Tt isx peossible that in its present
brave strnggle to stay in business it really

does not have time to polish off a sure, un-
rullled, accurate playing of such works as
these, It may be t it wasn't glven time
to adjust to anelher new conductor—one of
dozens who have lately led it In any ecase,
there are many small evidenees of unevenness
here and, o partienlar, some  sour  string
chords that don’t go down well at all,

Finally, as to style, the joint Krips-Robin
stein interpretation temds towards a lot of
eresceindo, a Inrgeness of sonmd and a round-
ing of contonrs that is effective hot, ' say.
anachronistic, It rep rnts the overs
cert hall “concerto s of toda
to almast any old concerto on the books, cen-
rering not on Beethoven ht, rather on a
Iater. Bralans Fschaikowsky axis. As 1 say—
effective. But somie of thls Beethoven, espe-
cially in the earlier coneertos, is wrakened in
its Reethovenian  message,  rather  than
strengihened, by thls ontward  Iargesse of
andible effeet,

There is close-to recording here, in a large
andd oddly contusing liveness, that blurs many
qulek details,

Schumann: Piano Conceito. Weber: Kon-

zertstueck in F Minor. Friedrich Gulda,

piana; Vienna Philharmanic, Andreae.
London LL 1589

Here's a dilly, and malnly becanse these
now rather ditllenlt works —ditlienlt to play
convineingly in onr muodern age—are really
beautifully turned out by the versatile Mr.,
Gulda, who just happens to be a jazz planist
s well, TTe plays night cInh dates hetween
Sehumann recordings,

Coulil any two kinds of rausle be turther
apart than Sehumann and jazz? No- net by
ordinary conventions, But conventions hr
down when they nee tackled by people
If yon wish, is nuude np ot people and
they do and, thus, when human heings wish
them otherwise, conventions simply do uot
oxist,

And so jazz and Sehumann, in terms of
Gulda at Jeast, are related and equally under-
standable, That's all you need ta know,
cept that, after you have enjoyed these tweo
xeellent performanees, you shonld go right
out and ask for Londen’s Gulda jazz record-
ing, That'll show yoi. .k

COMING EVENTS

Hl FI SHOWS

Oct. T-12—New York High Fidelity Show,
Trade Show Building, New York City
(THFM).

Oct,  18=20—Mimmi, Florida: MeAHister
Hotel (Rign).

Oct, 25-27—Cleveland (JHFMD.

Oct, 30=-Nov. 2—Torento: Park Plaza

Hotel (Independont).

Nov, 8&-10—>Seattle: New Washington Ho-
tel (Rigo).

Nov. 8=Iti—Dbeetroit: (JHFM).

Nov. P-17—Buffalo (THFM).

Nov., 20-24—&t, Louis:  Statler  Hotel
(Rino).

OTHER EVENTS

Oct,  7-%—Nutional Eleetronies  Confer-
enee, Hotel Sherman, Chicago, TIL

Oct.  S-12—Audio  Engineering  Society,
19537 Convention. Trade Show  Bldg.,

New York, Banguet on evening of Oct.
10, Terrace Raom, Tlotel New Yorker,

Oct. 16-18—IRE  Canadian  Convention,
Exhibit Park, Toronto.
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MID-RANGE \

Sal

B
~

BASS

J

a major break-through in

RANGE

.

®proudly presents . ..

speaker system development

a ncw combined
horn and direct-
radiator system hav-
ing uncolored tran-
sicnt responsc,
superhb damping.
and non-directional
sound distribution,
Includes built-in L.C
dividing network
and balance control.

Frequency Response:
essentially flat 45-
20,000 cps; usetul re-
sponse 30-40,000 cps.

Rated Impedance:
16 ohms.

Efficiency:
can be driven satis-.
factorily from good
amplifiers having a
power output as low
as 10 walts,

Rated Power Handling: 30 watts integrated program
material.

Dimenslons: 36" high, 1514” wide, 11¥2” deep. Weight
45 Ibs.

Finishes: hand-rubbed mahogany, walnut, or blonde.
Price: $129.95 net

1f you appreciate the difference belween ani-
sten

ficial “hi-fi* and truly natural sound,
1o the EICO New Standard Speaker
your local distributor. For complete dat
for free Bulletin AX-10.

BOOTH 519, N. Y. High Fidelity Show.

@ 33.00 Northern Blvd.

Long lsland City 1, N. Y.
Prices 5% higher on West Coast
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a high quality system at

—_—

low cost... frnmll_“' EICO
NEW!

FM TUNER
HFT90
$39.95+

KIT, less cover ...

WIRED., less cover $65.95*
Cover

$ 395
*excise tax incl.

Newly-designed, extremely sensitive, low-noise
“front end”. supplied in a cast housing com-
pletely pre-wired, pre-aligned, ready to use,
Employs temperature-compensated compo-
nents and advanced circuitry to completely
eliminate need for AFC. Drift less than 2
parts in 10,000 from cold start. Radiation
sapressed far below FCC standards. Also fen-
tures new DM-70 traveling tuning eye. Sensi-
tivity, unapproached among FM tuner kits,
of 1.5 uv for 20 dh quieting®*. Input 300 ohms,
1 handwidth 260 ke, detector penk separation
of 600 ke. Fregq. resp. 20-20,000 cps =1 db.
Audio output 1 V for 10 uv input with 75 ke
deviation. Hum 60 db below 1 V. Cathode fol-
lower and multiplex outputs. Flywheel slide-
rule tuning, AGC, stabilized low limiting thresh-
old for excellent performance from weaker siga
nals, broad-band ratio detector for improved
capture ratio and easier tuning, full-wave
rectifier and heavy filtering, very low distor-
tion. Uses 1-ECCR5/6AQR, 3-6AUS, 1-6ALS5,
1-6C4. 1-DM70, 1-6X4. Flexible “low silho
ette” design adaptable to any panel thickness
for console installation: optional cabinet.
HWD: 3%" x 12" x 814", Operates from 110~
125 VAC, 60 eps line.

**Typical unit, measured with Marconi TF
955A /2 FM-AM signal generator.

- 3

12-WATT

\ %
Williamson-Type

® @9 Q,
HIGH FIDELITY

INTEGRATED AMPLIFIER HF12

with Preamplifier, Equalizer and Control See

KIT $34.95 Wired $57.95
Compact, beautifully packaged and styled.
Provides complete “front-end' facilities and
true high fidelity performance. Direct tape
head and magnetic phono inputs with NARTI
(tape) and RIAA (phono) feedback equaliza-
tions. 6-tube circuit. dual triode for variable
turnover bass and treble feedback-type tone
controls. OQutput Power: 12 w cont., 25 w pk.
IM Dist. (60 & 6000 cps @ 4:1): 1.3% @ 12
w; 0559 @ 6 w; 0.3 @ 4 w. Freq. Resp.:
1 w: 205 db 12 cps—756 ke: 12 w: *+0.5 db 25
cps — 20 ke. Harmonic Dist: 20 cps: 279 @
4.5 w; %% @ 2.5 w; 30 cps @11 w; %%
@6w: 40 cps: 19, @ 12 w; %0 @ 9 w: 2000
cps: %0 @ 12 w: 10ke: 19 @ 10 w: %% @
4 w. Transient Resp: excellent square wave
reproduction (4 usec rise-time): negligible
ringing, rapid settling on 10 ke square wave.
Inverse Feedhack: 20 db Stability Margin: 12
db. Damping Factor: above 7, 20 cps 15 ke.
Sensitivity (input for 12 W) : Mag. Phono., —
9 mv: Tape Head — 6 mv: Tuner. Aux — 0.5
v. Hum & Noise Level (below 12 W): Mag.
Phono — *60 db: Tape Head *55% db: Tuner,
Aux — 75 db. Speaker Connections: 4, ¥, 16
ohms. Tone Control Range: @ 10 ke, +14 db;

50 ecps, =16 db. Tuhex: 2-ECCK3/12AX7.
1-ECC82/12AU17, 2-EL&4, 1-EZ&1. Mounts in
or out of cabinet. Size: HWD: 375" x 12" x
K17 13 lbs.
*includes effect
of compensation.

TWO-WAY
SPEAKER SYSTEM
HFSI $39.95
complete with
FACTORY-BUILT

"I

Jensen heavy-duty 8" woofer & matching
Jensen compression-driver exponential horn
tweeter, Smooth clean bass & crisp, extended
nautral highs. Overall response: *6 db 70-
12,000 cps. Power-handling capacity: 25 w.
Impedance: 8 ohms. Bookshelf size: 23" x 117
x 97, 25 lbs. Wiring Time: 15 min.

IM STOCK et your neighborhosd distributar.

Wit for free cotoleg [ 10 |

33-00 MORTHERM BLYD
LOMG |SLAND CITY 1, M. ¥

pE/CO%
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BOOK REVIEW

ACOUSTIOS FOR THE ARCHITECT, Ly
Harold Burris-Moyer and Lewis 8. CGood-
friend, 126 pp. New York., 1leinhold,
$10.00,

It is a truism that music cannot sound
any better than the acoustics of the space
in which it is performed, recorded. or
reproduced. will permit. The door which
leaks in outside noise, the vibrating tloor.
the playroom which is so live that you
caunnot understand the words of the tele-
vision program. are deplorable hut com-
mon phenomena. And we suffer these ills
hecause someane took a chance rather
than planning the acoustics, often heciiuse
he didn't know any better. ACOUSTICS
FOR THE ARCHITECT undertakes to
rectify this lack.

The authors provide the architect with
the tools requisite to handle acoustices
and noise control in the structuves he
designs  without  requiring him  to  ex-
anine the complex physies fundantental
to the science of acousties. Charts, tables.
and check lists (containing new material
ented for the lirst time) simplify the
sary  acoustical  ealeulations. The
architect ean now plan accurately in his
own shop that part of the design tradi-
tionally left to chance. The hook dis-
cussex the method by which acoustics is
integrated  into  architectural  design:
various architectural elements and their
acoustical characteristics, and electronic
sound  systems. Design procedures are
given for demanding situations: concert
halls, coliseums. theatres, and studjos.

So now that the architect and builder
have an acoustical handbook unencuni-
bered  with mathematical  derivations.
there muy be soime attention given to the
acousties of the home as has been to the
thentre. the oftice, and the sound studio.

Included with the book is @ copy of the
Avoustical Materinls Assoeintion Rulletin
which lists the ¢haracteristics of acous-
ticadl materinls  currently available,

—C. G, MeD,

Bauer Joins CBS Labs

Appointmient of Benjamin B, Bauer to
head the section for awdio and acoustical
research of CBS Laboratories Division has
been announced hy br. Peter ¢, Goldmark,
president.

Prior to joining CBS, Mr. Baner was
viee-president in charge of engineering mnl
researeh for Shure Brothers, Tne., where he

as responsible for the development of

cleetro-ncoustieal  devices suell as
microphones, phonograph pickups, and tape
recording  heads, e numerous
inventions to his eredit in fields of
andio and  aconsties,

He is a Fellow of the Institute of Radio
Engineers,  the  Aconstienl  Society  of
Amerien, and the Audio Engineering So-
ciety, Also he is associnte editor of the
Journal of  the  Acoustieal  Society  of
America, mud in 1955 as co-fonnder and
past national chairman of the IRE Pro-
fessional Group on Audio was recipient of
the group’s Achievement Award. As an
active member of the American Manage
ment Assacistion, Mr. Bauer has condneted
seminars on varims phases ot researeh and
administration,

has

the

also
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20-WATT
Ultra-Linear
Williamson-Type
INTEGRATED
HIGH FIDELITY
AMPLIFIER HF20

complete with Preamp-Control Section
KIT $49.95 WIRED $79.95

During its first year, the HF20 has received
consistently high praise from users— has
become established as the outstanding value in
amplifiers of this power class. Employs an out-
put transformer capable of handling far in
excess of its rated 20 waus, a full Ultra-Linear
Williamson power amplificr, and the finest pre-
amplifier-control facilitics. Rated Qutput: 20 w
(34 w pk.) IM Distortion (60 & 7,000 cps @ 4:1):
1.3% @ 20 w. Harmonic Distortion: helow 1%
from 20-20,000 cps within 1 db of 20 w. Freq.
Resp.: 205 db 15.30,000 cps at any level from
I mw to 20 w: no peaking or raggedness outside
audio range. Square Wave Reap.: 20-20,000 cps
essentially undistorted. Sens.: 4 mv on mag
phono & .4 v on tuner, etc., for 20 w output.
Hunt & Noise: 60 db below 20 w on mag phono,
75 db below 20 w on tuner, ctc. 5 feedback
cqualizations for LI's & 78s. 4 hi-level switched
inputs (tuner, tv, tape, crystal), unused inputs
grounded to eliminate cross-talk; 2 low-level
inputs for proper loading with all cartridges.
Low distortion variable crossover feedback tone
controls: =15 db @ 50 cps & =15 db at 10 kc,
with mid-freqs. & volume unaffected. Hum bal.
control. DC superimposed on tube filaments to
climinate cathode-heater leahage as hum source.
Centralab printed circuit " Compentrol.” Loud-
ness control & separate level set control on front
panel. Extremely fine output transformer: inter-
leaved windings, tight coupling, careful balanc-
ing, grain-oriented steel. Speaker Connections:
4, 8 & 16 ohms. HWD: 814" x 15 x 16" 24 Ibs.
Matching Cover E-1, $4.50.

2=

.
i"‘“
L 4

NEW! 30-WATY
High Fidelity
POWER
AMPLIFIER HF30

KIT $39.95 WIRED $62.95

Four ELR4 output tubes in push-pull parallel;
high power sensitivity eliminates need for extra
driver stages, permitting Witliamson-type circuit
with large inverse feedback and high stability
margin. 6 1b. output transformer, exiensively
interleaved windings & grain-oriented steel lam-
inations, Surge.free, high reliability power sup-
ply using two KZ81 full-wave rectifiers. Power
take-off socket for EICO HF61A Preamplifier.
Rated OQutpat: 30 w (47 w ph.) IM Distortion:
(0 & 7,000 cps @ 4:1) 2% @ 30 w; 0.83 @
20 w; 0.35% @ 10 w. Harmonic Distortion:
below 19 from 20.20,000 c¢ps within 1 db of
30 w. Freq. Resp.: 20.1 db 15-30,000 cps &
=1.5 db 15-100,000 cps, at any level from 1 mw
to 30 wi no peaking or raggedness outside audio
range. uare Wave Resp.: 20.20,000 cps essen-
tinlly undistorted. fnverse Feedback: 20 db.
Stability Margin: 15 db. Damping Factoe : above
10, 20 cps to 20 kc. Sens.: 1.24 V for 30 w.
Jum: B0 db. below 30 w. Speaker Connections:
4, 8, and 16 ohms. HWD: 57 x 12" x 7°. 17 Ibs.
Matching Cover E-3, $4.50,

pr— e me S e —— R E— — et St ey

®  33.00 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y.

Please send FREE catalog and name of neighbor-
hood distributor or high fidelity specialist

Addrass.

City. Zona Stote

Prices 5% higher on West Coast A-10
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the new imported

like this...

N o R E LC O®‘CONTINENTAL’

world's most advanced all-in-one portable

TAPE

For the name

and address

of your nearest

Norelco dealer,
write to Dept. 23

NORTH AMERICAN orelco
PHILIPS CO., INC. W&}
High Fidelity

Products Division
230 DUFFY AVENUE,
HICKSVILLE, L.1., N.Y.

78

RECORDER

Engineered by Philips of the Nether-
tands, world pioneers in electronics
Precision-crafted by Dutch master
technicians
Styled by the Continent’s top designers
Three speeds (7%, 3% and 1% ips)...
twin tracks...push-button controlled
Special narrow-gap (0.0002 in.) head
for ded freq y resp
Built-in, wide-range Norelco speaker
Also plays through external hi-fi set

www.americanradiohistorv.com

VIOLIN

(from page 1f

the tiny resonators™ to which 1 referved
earlier with sneh slighting attention con-
tribute their fair share, and that the
how actnally radiates <ound?

Playing

To the layman, the ineessant practice
needed by a violinist may seem to be
a reflection on his mentality. T won't
argne the point. But [ would like to state
that two problems aside from apprecia-
tion and memory ave involved: that of
training, conditioning, and strengthen-
ing the musenlatures taking part in the
»stanee” and  the manipulative tech-
nigues of violin playing, and the estab-
lishment of sangninary and lymphatie
cireulatory paths around and throngh
museles. tendons, and tissues that arve
foreed to funection in a highly unnatural
position. This latter item hecomes pain-
fully apparent to the older ex-violinist
who hasn't the time to play for more
than a few hours each month: namely.
me. Not only do vigorous exercises bring
on pain in the hands. wrists, and shoul-
ders but they ecan produce numbness
and even paralysis in extreme cases. The
vstanee” of the vielinist is the ground-
work around which his technieal abili-
ties eenter: but this same “stanee” varies
widely for persons of different build
and nervous temperament. The fingers
<hould fall like miniature forging ham-
mers—and the thuds ean be heard on
any good. close-np recording: the left
wrist shonld flexibly and surely antiei-
pate and lead the shift of the hand; the
ethow provides the power for moving
the upper arm: and the shonlder stabil-
jzes the entive arin as well as the instru-
ment itself, All this is done in what the
lavman soon  finds to be a highly
cramped  and ameomfortable  position
when he is <hown how to hold a fiddle.

As for the how-arm, the fingers of
the right hand lock—I repeat, lock—
onto the how. This to me is the most
marvelous holding attainment of man:
even greater than that required of sur-
geons, Tt is virtnally impossible to wrest
a how from a vielinist's grip withont
breaking it or his fingers, and yet the
how is held with the utmost delieacy and
sensitivity, Tt can he moved at great
speed—over 300 inehes per second—or
cling interminably. Tt can barely graze
the string so that virtually only the
overtones are audible or it can excite the
string into violent oscillations. It ean
brush gently like a neophyte’s kiss or
bite the string like a terrier. It ean
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change strings much more quickly than
the ey ean follow the ¢hange, or in ean
play all fowr strings simnlaneously.
You may ask what roverns this amaz
ing development of control and the an
wer, of  course, is  feedbael ;. Hi-Fu
ANatocy. Fven the nenrologists and oy
hernetists eall it feedback—and have for
a good many vears—so the aundiofins
need not feel that the word belongs to
hem. The evhernetists define feedhaek,
nothe act of picking up a peneil, for
example, ax the estimation and reaetive
adaptation of the amonnt and direetion
of movement by which vou have not vet
picked np the peneil. Uve tried for vears
te figure that one ont.

Have von ever watched a very voung
lad trying to learn to play a fiddle?®

T ean conevive of no pietnre more
exernetatingly amusing and pathetie, at
the same time, than the picture of a
small hoy in the preemial stages of vie
lim practice. Despite a bull-dog deter
mmation and an intense sineerity, the
sounds enmating from the objeet un
der his ehin are withal so meournfull
manspicious as to he virtually unbear
able. But this is only beeause he has not
vet learned how to apply the rvight kind
and amount of feedbaeck to the move-
ments that he had been tanght to inake
nor da his reflexes yet supply this auto-
matically. This is what takes ineessant
praetice!

There are so many ways in whiel the
teehnique of the :artist affects the tone
of the vielin, and =0 many variations of
tone, color, and projeetion that, happily
can he explaimed by reasonablv credible
engineerving theory, that it would require
at least one other paper to disenss them.
Suffies 1o <ay. nevertheless, that the vie
lin i= ot a simple, strimg-up hox. nor
are its players simple minded nuts who
zet <o wood at it beeanse thev ean not
learn to do anything clse. Althoneh
the average violinist in this conntry lives
i a perpetual state of apology for his
profession, and takes a moral heating
from the cngineering  and  seientifie
worlds. T wonder if he is any more naive
than the cager-beaver andiofan  whoe
buys a (ifty-doilar londspeaker and fully
expeets it to sound like a $50.000.00
Strad-—played by a man with a $50,
000.00 edueation. And if it doesn’t. then
it conld anly be the fault of the five ol

worecard, or the twentv-five dollar ear
rulge. or the hundred doliar amplifier,
or the two-hnndred dollar speeially de
signed  Bilingnal-Phase-Perverting-Alp
torn  Wit—mavhe the manufacturer
forgol to pack evervthing.

This last by way of a final IIi-Fi
Axaroay, ZE

Pl1L.OT

and only

Pl1LOT

offers you peak performance
in high fidelity at low cost

AMPLIFIERS

Pilot-engineered Williamson-type circuits employing
specially wound output transformers to insure abso-
lute stability and lowest distortion. Power specifica-
tions are conservatively rated, and amplifiers are
designed for continuous operation at full output.

W™
\\\\\\\\\\\\\\\\\\\\\\
ANN

AA-920
Rated output with less than 19 distortion:
20 watts (40 watts peak); frequeney re-
sponse: 20 to 20,000 cycles, +1dh. Has built-
in preamp and audio control with hum-free
DC on tube heaters; tape head and phono
inputs with separate equalization; 3-position
rumble and scrateh filters: bhass and treble
controls; loudness-contour and volume con-
trols; plus tape recorder output. Housed in
handsome enclosure finished in brushed brass
and burgundy.

Dimensions: 4% ”h x 134 "w x 8”d.
$99.50 Complete

AA-410A
Basie amplifier—rated output with less than
1% distortion: 20 watts (40 watts peak);
frequency response: 20 to 20.000 cycles,
£0.5db; 6L6GB output tubes. Chassis and
cover cage [inished in brushed brass.
Dimensions: 4” x 123%” x 6" high.
$59.50 Complete

AA-903B
Rated output with less than 19% distortion:
14 watts (28 watts peak): frequency re-
sponse at rated output: 20 to 20,000 cycles,
1db. Has built-in preamp and audio control
with hum-free DC on tube heaters; tape head
and phono inputs with separate equalization;
2-position rumble and serateh filte
and treble controls; loudness-contour and vol-
ume controls; plus tape recorder output.
tHoused in handsome enclosure (inished in
brushed brass and burgandy,
Dimensions: 4% "h x 134 ”w x 9”d.
$79.95 Complete

Basic amplifier—rated output with less than
19 distortion: 40 watts (80 watts peak);
frequency response: 20 to 20.000 cycles,

0.1¢db: GCAT output tubes; provision for
sclecting optimum demping factor. Chassis
and cover cage finished in brushed brass.
Dimensions: 12%” x 34" x 6%” high.
$125.00 Compiete

Make your own performance tests of these amplifiers at your Pilot dealer.
For complete specifications, write to Dept. AX-10

Prices slightly higher west of Rockies.

RADIO CORP., 37-06 36th St., Long Island City 1, N. Y.

Over 38 years leadership in electronics.
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HEAR

CONCERT HALL
REALISM

AT THE NEW YORK
HIGH FIDELITY SHOW 1957
Room No. 343

One ol the many factors contributing
to the worldwide success of the Tannoy
Dual Concentric Speaker is that its
overall tonal balance is as stable at low
volume levels as ai the full 15 or 25
watts output. Thus, with a mintmum
of control adjustment. the realism of
the concert hall is brought faithfully to the
much smaller dimensions and varying
conditions of the living room.

Dual Concentric 157 unit (25 watts) with
crossover. Dual Concentric 127 unit (15 watts)
with crossover.

TANNOY
Yariluctance Phono Cartridge, with
the new and exclusive ""Complidex™
sapphire or diamond replaceable
stylus assembly — 78 r.p.m. or [.P.

TANNOY
““Autograph” Pre-amplifier, with
four switched inputs and switched
correction for cight recording char-
acteristics with polished wood and
metal enclosure lor stand mounting.

TANNOY
High-fidelity Power amplifier, with
up-to-the-minute ¢ircuitry.

TANNOY
"“GRF" Enclosure, incorporating the
157 Dual Concentric speaker. Maxi-
mum front 1o rear 297 maximum
width 38”: overall height 487 : floor

\TANNOY~

TANNOY (AMERICA) LTD
38 Pearl Street, New York 4, N.Y. U.S.A

TANNOY (CANADA) LTD
36 Wellington Street East. Toronto |
Ontario, Canada
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NEW LITERATURE

e Pilot Radio Corporation, 37-0¢ 36th St.,
Long Island City 1, N. Y., has just pub-
lished an aftraerive 16-page boouklet en
titled “High Fidelity in the Home—a New
\pproach by Pilot,” as a guide 10 the
consumer in understanding the broiud pen
sonal enjoyment which can be realized
from authentic high fidelity. The booklet
describes the history and development of
high fidelity 10 the present day, and in-

cludes useful glossiry of high-fidelity
terminology. It is avallable tree through
writien request direct to Pilot i+ from
iy authorized Pilot dealer in the 7. 8. ;
Canada K-1

e Apparatus Development Company, Inc.,
115 Main 8t.. Wetherstield 3, Coun., has re-
contly published an interesting booklet
titled "Theme and Variatious,” devoted to
the subject of M antenuas and their
usage and installation. The book is written
by L. F. I3 Carini, tor many years an out-
standing  authority in the field of 1°A
antemie design. vVarious types of IFM an
tennas are evaluated to performance and
special attention is given to 72-0l sVS
tems and fringe installations. There is
also included in the booklet a co lete
directory of M broadeast stations and
other useful data. Requests for copies
must be accompanied by 25 cents to cover
mailing and handling, and should bhe sent
direct to Apparatus Development Co. In(;

K-2

e Magnetic Products Division, Minnesota
Muining & Manutacturing €Co., St Paul 6,
Minu, covers “Physical lLinntations ol
Maghnelic Tape” in tne latest issue ol
‘sound Talk.” \Vritten on i practical level
by A. H. Ferscon, the article is exceplion:
iy 1l tive and will be of exceptional
Vibile Lo persons eugaged In the design
and nuinuLaciure o tape-recuording equip-
teul. Kequests Lor copy showd  Specily
Butletin ~No. 35, and should be addressed
Lo Dept. M7-218, 900 Bush S, st Paul 6,
aing “K-T

e Ampex Audic, Iic, lvlu Kifer Road,
sSunuy vale, Cilll, 1 tae 103t hiandsoine
booKklet 1O Cruss s e K LI DAYy Hooas,
Uuscrves Lhe niuie vl Swteleupiionic souady
and how it can by St tuiy enjoyed
tne home. Lavishly 1husarated in tour col
ors, the lo-page bubncation featules an
mneusiy article whien expluans, i prac
tical termmelogy, wnat is meant by s.er
cophonie sound and how it is reproduced
reanisticiily by the new Ampex ne ot
sterev home music systems. The back
ground of Ampex Corporation, of which
Anpex Audug 1he., is 0 whotly-owned sub-
sidiary, and (s coutributions tu the mag
netie tape recording tield are brietly out-
lined. ¢ opies of the new Ampex bo klet
re t request. Write 1o e 8 1
care ol ihe address shown above. w-4

® Goneral Electric Company, Semiconduc-
tor Products Department, Syiicuse, N. Y.
amnounces publication of the second edi
tion of the “Transistoar Manual,” which
contains basic infor ion on transistors
and their use in electronic circuits. -
cluded in the 112-page manuil is mat
on basic semiconductor theory, coustruc
tion technigues usred in making the va

ious types of (ransistors now on the
market, explanations of transistor spe
citication symbols 1low in comimon use.
and specitications with outline drawing
of all transistors registercd with the klec
tronic Industries Association (rormwerl
RETMA). The new edition also includes
circuit diagrams for 29 dirfereut pieces of
equipuient ranging trom a sinrpte cude
practice set to a sun-cell-triggered rvelay
and a completely transkstorized high-iidel-
ity amplitier. Requests ror copies should
sed to Section PRI tieneral
El ompany, Syracuse, Y nd
must be accompanied by a remittance of
51 1t K-5

tric

o J. J. Powers Company, 1317 8. dth Ave
Maywood, Ill. illusirates and describes
the firm's complete line of loudspeiker
batlles in v new page calalog. Included
in the listings are wall und ceiling styles
in hardweood, hurdboard and metal, along
with portable models, hi-fi enclosures and
accossories. Specitications required by con
tractors, architects and sound engineers
e featured. Requesis for copy shoull
speeify Catnlog 1'-100, K-6
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SPEAKER SYSTEMS

(from page 40

pens on a specitic speaker and a specifie
cabinet, made hy different manutae
turers, that make good music together.
An example is the James B. Lansing
D130 15-imeh  single-cone  all-range
speaker in a Cabinet Model 27 bass
reflex enelosure. Diserimiinating  listen-
ers, particularly mmsicians, have found
this combination vealistie. smooth, ex
cellent in ats detinition. (On the other
hand, persons enmnored of locomotives,
drums, keys, castanets, waterfalls, and
s0 forth may consider sneh a svstem less
satistactory thau other combmations
the same priee class))

The individual who aequires a speaker
separately knows exaetly what he is get
ting in the way of eomponents. There
have heen cases where velatively high-
priced eombinations have represented
an anferior huy on a eomponent-by-
component breakdown, Sometimes small,
mediocre speakers have heen hidden in
side o massive enclosure, Tn other in
stauces there has bheen an mdesirable
compromise with ¢uality of a compo-
nent, sueh as the use of cleetrolviie ea
pacitors instead of paper ones in the
erossover network. This sort of thing
does not nnwittingly happen to the per
son who assembles his own speaker svs-
tem,

Finallv, one should take aceonnt of
the ereative satisfuetion derived frow
building or assembling @ speaker en
closure. Tligh fidelity as o hobhy is, to
nany. not only a matter of listening
pleasure hut also of playing an aetive
part in hringing the svstem to life. The
time and effort spent, in planning. con
strueting, and  checking vavions parvts
ol the system are rewnrding in them
selves.

Integral Unit

On the other side ot the coin, essen
tially, is the faet that many factors ean
prevent a speaker and enclosuve from
operating in the hoped-for harmonions
manner, Tt the audiofan buvs a speaker
on the hasis of reputation or how it
sounds in an adio showroom and havs
an enclosnre on the basis of decar, he
1s asking a good deal to expeet this sort
of blind date to eventnate in a happy
marriage, 1t he eleets to bhuild an en
closure of his awn design, seldomn if ever
does he have the test equipment. engi
neermg taleut, and other resonrees not
only to try the embodiments of good
engineering sense bt alsa to explore
extensively o wide variety ol eut-and
Lty approaches,

Following are examples of factors
that ean stand in the way of an effeetive
spraker-enclosure mateh,

AUDIO © OCTOBER, 1957

IN OUR TWENTY YEARS OF HIGH FIDELITY LEADERSHIP, THERE HAS BEEN NO OTHER LIKE IT!

A Professional Unit
Of Unlimited Flexibility

and Matchless Performance!

THE FISHER

Master Audio Control
Model 80-C

THE SINGLE, most popular, self-powered pre-amplifier with
controls in high fidelity history! THE FISHER Model §0-C
Masrer Aupio Control is of a quality normally encountered in
broadcast station console equipment. Designed for simplicity in
operation. the 80-C represents the high fidelity enthusiasts ulti-
ntate ideal. No other unit offers «l/ of the features found in THE
FISHER 80-C — uniform response within 0.25 db from 20 to
20.000 cycles; IM distortion and hum virtually non-measurable;
accurately calibrated 4-position  Loudness Balance Control;
Balanced-Spectrum Bass and Treble Tone Controls; separate
cqualization and preamplification directly from tape playback
head; complete, S-position mixing and fading facilitics on “wo
to five channels; sixteen combinations of phonograph cqualiza-
tion with exclusive lever selector; push-button Channel Selectors.
which, in addition to connecting the desired audio input channe's,
simultancously operate the AC power to auxiliary equipment;
individual channel indicator pilot lights. DC on all filaments: two
cathode follower outputs. TUBE COMPLEMENT: 3—12AN7

Lo

1—12AU7A. size: 12337 wide x 7%2" deep x 4%27 high.

Chassis $995°

Prices Slghtly 1igher in the Far West Mahogany or Blonde Cabinet, $9,95

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. * 21-29 44th DRIVE « L. L. CITY 1, N. Y.
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The new LEE

@ATENQI[]

For the startling realism and presence
that is true High Fidelity—

For the music lover who will not com-
promise—
the Catenoid is the
ultimate speaker system.

SPECIFICATIONS
Complete with enclosure, speakers and crossover networks e Cross-
overs at 300 and 5,000 cps e Response from below 30 to beyond
22,000 cps e 8ohmimpedance o Maximum amplifier rating 80 watts,
minimum 10 watts e Mahogany, blond and walnut pressure laminate
finishes o 37% inches high, 29 inches along the wall from corner o
fFull velocity and stop in less than one cycle transient response e

L E E Incorporated

625 New York Ave., N.W. e Washington 1, D.C.

Resonances of the speaker (woofer)
and enclosure may fail to complement
each other properly, resulting in an un
desirable bass peak, as can happen in a
buss-reflex cubinet with a fixed port. A
speaker may have imperfections, sucl
as buzzes or rattles, which do not be-
come apparent until it is mounted. A
warped panel to which a cone speaker
is flrmly bolted may warp the speaker
and eause wmalfunction. The enclosure
may have rattles or panel resonances he
cause of inadeyuate bracing or con-
struetion. A horn-type enelosure may
not be sufticiently airtight for good
loading.

Dividing-network  eomponents  may
depart exeessively from nominal values,
particularly it asscmbled by the audio-
fan withont recourse to wmeasuriug
struments, causing a hole or peak 1n
respouse. Midrange frequencies may be
absorbed inadequately by intervior pad-
ding,  producing  ragged  response.
Speakers in @ wmultichannel system may
he phased unpmp'll\, creating a hole
w the crossover region. Phasing refers
not only to polarity of the speaker leads
but alse to the fore-and-aft position
of the tweeter with respect to the plane
of the woofer: that is, the tweeter may
Lave to be moved forward or backward
a few iuches for optimum phasing; also,
the design of the crossover network af-
feet~ phasing. High-frequeney response
may be exeessively beamed or excessively
diffused beeause of cholee of tweeter,
type of horn used (it a horn type), or
tweeter placement.

The wooter may be iusufliciently
damped in a given enelosure, resulting
in muddy bass (hangover); even an am-
plitier with a high damping factor or
with variable dauping may be unable
to correet the situation adequately. On
the other hand. a particdar speaker-
enclosure combination may require a
sall mwmount of damping; excess damp-
ing by the power amplifier will cause au
appreciable loss in bass respouse. The
tweeter, if of the eone type, may be
adversely  affected by back radiation
from the wooler if mounted in the same
cnelosure  without proper separation.
The efticieney of the woofer may be ex-
tremely low in a given enclosure, too
low for the power amplitier used. The
level of the tweeter may not be balanced
to that of the wooter unless an attenu-
ator for the tweeter is added. On oc-
casion Lhe wooter may be more efficient
than the tweeter. so that the former re-
quires attenuation. And so forth.

It bears emphasizing that given a
speaker of execllent construetion and
an enclosure of good design and work-
manship satistaction is still not guar-
auteed, There have been many instanees,
as audio salon personnel can testify,
where a speaker has sounded fair to
miserable in a given enelosure, although
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hoth components were individually ot
high quality and operated at least mod-
erately well with other units. On the
other hand, mediocre speakers have at
tines risen to creditable heights in eer-
tain cabinets. On the whole, it is diffi-
cult to prediet aceurately how a given
speaker and given enclosure will sound.

The audiotan night theretore consider
whether in s particular etrewmstances
the best course. though otten more ex-
pensive (perhaps not in the long rum), is
to buy an integral  speaker-enclosure
combination, presuming that the repu-
table producer has shouldered the task
of choosing  compatible elentents  and
eliminating obstacles to good reprodue-
tion. Today. most manufacturers of
quality speakers offer integral units. In
addition,  other  producers,  including
some of the leading audio salons, are
putting  high-grade  generally-available
speakers inte enclosures of their own
dexign and are warketing these as inte-
oral ~ystems.

Conclusion

Bevond  question,  purchase  of  a
speaker or an integral system s a very
subjeetive matter. FTwo  persons  with
cqual taste and wmeans, presented with
Like choiees, excreising the siwne eaution,
and having the same dedication to life-
hike audio reprodoction, may well choose
d@ifferently. Fortunately, the tine speak-
ers and systews are unmerous enough
and range sufficiently in peice so that
almost every individual, with due effort.
should be able to tind one that pleases
hine not only on tirst acquaintance but
over a period long cnongh to justify its
cost,

The listener who has assewmbled a
Ligh-quality  speaker  system or pur-

chased one as an utegral wnit should
ot expect it to turn dross into gold.
Rather, it quite completely reveals dross

as dross and gold as gold, It throws a |

white ight upou the qualities ot the pro-
gram material and of the audio ehain
preceding the speaker. In tevins of fre-
queney range, balanee, and elean sound,
one hears more readily the diffevences
among dise recordings, mmong tape re-
cording=, between dises on the one hand
and tapes on the other, among various
radio stations, and among various audio
colnpolents,

As a matter of tact, on progran ma-

terial of inferior quality an inferior |

speaker system may sowetines  sound
as good or, i its Prequeney respouse is
limited, ¢ven better than a quality sys-
tem. But as program matervial—on FM,
dise. and tape—continues to improve,
the advantages ol a high-quality speak-
er system are becowiug ever more ap-
parent. The andiotan will find it em-
inently worthwhile to direct his efforts
and budget toward the best speaker sys-
tew within his Z

reach,
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finest
hi-f1 tape
recorder
in all the

Made in
England

Model 3A/N
3H—T140 aps
$379.50 net

Model 3AN/H
T%—15 ips
$425.00 net

Read these exciting excerpts from
the AUDIO LEAGUE* Report:

", .. lives up to its claims in full measure,
delivering superb performance.”

The AUDIO LEAGUE Report is a
firm assurance to diseriminating
music lovers, authoritatively stating
that all claims made for the FERRO-
GRAPH’s performance are met and
often exceeded. As a FERROGRAPH
owner, you will find your own words
of marvel and praise when you first
heat the majestic true-to-life sound
reproduction it offers for home or
professional use.

Dual speed, dual-track FERROGRAPH recorders offer a frequency response + 2 db
between 50 and 10,000 cycles with wow and flutter less than 0.2% at 7% ips. All
models have 3 motors with a synchronous hysteresis capstan motor providing
unparalleled long-term speed stability, thus avoiding pitch errors.

&=

Y. .. does not deyrade or change the quality
of an LI dubbed on tape.”

“...S8/N ratio agrees exactly with adver-
tined claims,”

“...perfurmance fully up to professional
standard in many respects.”

REER L tcae B A}

CUSTOM
MODELS

TAPE DECKS 3% -?%" 1PS

‘A’ 1 heads 3195.00; "B*, 3 heads $225.00;
"C™ staggered $250.00:“C™ 77, stacked $275.00;
“C' 488, stacked $275.00

Model 66N, 3%, —71 ips

.+3399.50 net
Model 66H, TY%—15 ips..

- §425.00 net

*Authorized Quotation 764. Please consult the AUDIO LEAGUE REPORT Vol. II, No. 4,
March 1957 for complete technical report and listening evaluation of the Ferrograph Recorders.
P, O. Box 262, Mount Vernon, N. Y.

At selected franchised dealers

ERCONA CORPORATION (Elcctronic Division)

551 Fifth Ave, Dept. 2. New York 17, N. Y.
In Canada, write Astral Electric Company Limited, 44 Danforth Road, Torouto 13.
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ALLIED’S owN knight® Hi-Fi COMPONENTS

MONEY-SAVING HI-FI ¢ COMPARABLE TO THE FINEST

* Advanced Design, Pertformance and Styling
* Qutstanding for Superior Musical Quality
* You Get the Very Finest For Less

* Each Unit Guaranteed for One Full Year

EASY TERMS
AVAILABLE

v STG50
Only $7.95 down
NEW knight Stereophonic-Monaural Preamplifier

N For use with any monaural or stereo Hi-Fi System
Features: I Instant switching Lo monauril or stereo and reverse
For Stereo or Monaural Use left and right channels. Separate guilI\ conll rn}s; M:ﬂler

o = volume control; separate Bass and “I'reble; full phono
2 Channe"l Tape o'r'FM ,AM and tape equa tion (monaural); response, + 1.0
Channel 'Reverse’' Switch dh. 20-20,000 cps; inputs—G.E.. Pickering. Ceramic
DC on All Tube Filaments ‘ ll’honol_,'l‘:l;w (l-:h'ml i\' 'I'z:pe Hea(l H,]l\ll;c.'.{ 'l'un;zr.

izati | Tape Pre or Crystal, outputs-——A and ecorder
il Equal,llatlon | (20,000 ohms imp.), A and B Main Qutputs (cathode
Scratch :'Ine’ followers). Size: 16 x 1% x 74" U.L. Approved.
Rumble Filter l

Shpg. wit., 10 Ibs.
Loudness Switch

$7050
Model KN-700. Net. I.0.13. Chicago, only 79

SELECT FROM A COMPLETE LINE OF MONEY-SAVING knight HI-FI COMPONENTS

e
* TS =
© o -
= 01000 e

STEREQO-MONAURAL 'UNE-FIT TUNER-
PREAMPLIFIER AMPLIFIER COMB.

NEW knight 32-Watt Basic Hi-Fi Amplifier

Model KN-632
« ldeal For Stereo Systems
S7450 « Distortion: 0.5% Mid-Frequencies
Only $7.45 down  * Variable Damping Control

« More Power For Your Hi-Fi Dollar

Amazing value- -ideal for use with preamp above. either
sley for monaural use or in pairs for stereo. l{esponse,
5 db, 20 to 40.000 ¢ps. Harmonic distortion at rated

(at mid-frequencies); never exceeds 1449,

A B

- [ ] Q’.uulpul .6 %
0 from 30 to 20 000 cps. Intermod. distortion at full oulpul

. Sensitivity. ¥ volt for rated output. Size: 774 x 14
'.)‘4 Shpy. wt., 24 lhs.

< 57450
Model KN-632. Net FF.O.3. Chicago. only

-

30-wATT DELUXE 15-WATT “BANTAM™
HI-FI AMPLIFIER

HI-Fi AMPLILIER

e S
‘;&fﬂ
M AM TUNER- 10-WATT ““MINI-FI™
PREAMP COMB. HI-FI APLIFIER

i e
6”9

DELUXE FM-AM
HI-FI TUNER

“BANTAM" FM.AM
HI-FI TUNER

ALLIED RADIO
dmmm-nm our

37th
g LLIED RADIO, Dept. 17-K7
(O FRGE fooIN. Western Ave:.', Chicago 80, i1 year
1958 X "
Ship the following KNIGHT Hi-I'i Components
ALLIED
CATALOG b enclosed

0O Send FREL 1958 ALLIFD 304-1ape Catalog

Your Buying
Guide to the

world's largest selection of Hi-Fi com- Name

ponents, complete music systems,

recorders, Public Address Equipment Address

—as well as Everything In Electronics.

Send for your FREE copy today. City - State o
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DAMPING

(fvom puage 2

tionghips that we have discussed should
Lelp in this connection.

1) Let us study the case of a speaker
whose nomiual nupedance is 8 olhms.
The d.e. resistance of its voice-coil will
b of the order of 6 ohms. Thus the total
die. resistance that the speaker sces.
looking bhack at the amplifier, is equa
to the smn of the wmplitier sonree re
sistance, the d.e. resistanee of auy series
choke from a erossover network, and its
own d.e. resistance. ("The representation
of internal resistanec by an external re
sistor of equivalent value is standard
practice for generator diagrams.)

The due. resistanee of the series ehoke
is likely to be about 0.5 olim. The souree
resistance ol the amplitier, with a dawp
ing factor as low as 4, will be 2 ohms.
The total resistance seen by the speaker
is then 8.5 olims.

Elminating the choke (a component
which is somethines severely  frowned
upon) gives us a reduction from 8.5
ohiis 10 8 ohims. Doubling the dampiug
fuetor (halving the source resistaner)
woves us another sweeping rednetion, to
7 oohms. In brief we st remember
that, even with the speaker terminals
shorted out, by heavy eopper wire of
001 ohm resistance, the smallest brak
g resistance we can ever achieve is
€001 ohms. There is thus little to be
ginined by worrying about small resis
tive conmiponents in the speaker line, or
by inereazing the diwmping factor to
astronomical values.

2) 1f we eouneet u seeond, identical
speaker in oseries, the total internal d.e.
registance is mereased to 12 ohims. Buy
the ratio between resistunce and veaet
ance remains the same, as we now have
a 16-ohm system. and the damping is
unchanged. (Each s-ohm voice-coil may
be thought of as one-half of a L6-ohm
voiee-coil.) The series eonneetion is per
fectly good praetice,

3) Another well gnoted miseonception
velates to the faet that the coupling. at
hass frequencies, between an infiniteiv
baftled cone and the air into which it
vadiates deereases as the frequeney is
lowered, and that this decrease i~ com
pensated by progressively i
speaker eone veloeity, as discussed pre-
viously.

The belief has somehow gained ground
that the loss in acouxtical eoupling re-
ferred 10 has to do with the low buss
regions only, below one or two hundred
eps, and that the compensating inerease
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cone velocity ic related Lo speaker
resonanee: that is, that the resonant
peak s used to “fill in®* the aeoustieal
losses.

Aetually the air-load resistance pre
swented to the eone deerenses with fre
queney atoan orderly rate (a factor of

per octave), helow a frequeney which

funetion of the cone dimmeter—for

I2-ineh speaker about 800 ep<. No
change in this progressive loss ocenrs in
the extreme low bass. The theoreticaliv
ideal compensation for the deerease in
ar lead resistance wonld bhe  provided
by a purely mass-controlled mechianical
system, withont resonance, which wonld
dictate a doubling of cone veloeity far
sieh lower octave, (The electrical anal
gy is a purely indoetive ¢irenit—for
the  same  applied
throngh the choke will double with each
lower octave, dne 10 the progressively
decreasing inductive reactauce.) Such a
SV&Lem

valtage,  enrrent

non-existent entity, hut if
the speaker’s resonant peak is praperly
damped the meehanical svstem aets

it it were purely mass-controlled at
fregueneies abave resonance. and  tLhe
proper eompensation is provided,

4) As the frequeney of the input
signal to a loudspeaker is lowered in the
direction of resonance, the electrieal im
pedance of the speaker rises far ahove
its nominal vaiue, perhaps hy 5 or 6
times. With a high-damping-factor am.
plifier the voltage across the speaker
remams essentially eonstant, involving
a severe drop in the electrieal power
drawn from the amplifier; with a lower
damping factor the drop in eleetrical
hass power is less severe: and with an
even lower dwmping factor eleetrical
power may remain constant, or may
inerease towards resonance. That value
of damping factor which achieves the
most uniform aconstical output and op-
tiunm perfornance is not tied to a eon
dition of uniform electrical power. but
is a funetion hath of the particular
speaker used, and of its conditions of
mounting. While high damping factors
are gencrally most suitable for horn or
resonant-tvpe svstems, the same is not

spectacular...new

Tape System Components

PENTRON

¢ STEREO

e MONAURAL

S'eleat the Tape units to meet your needs

Pentron combines professional features and custom styling with build-
ing-block flexibility. You buy what you want and add to vour system
when you desire—from the simplest monaural system to the all inclusive

stereo systems.

PENTRON LEADERSHIP FEATURES

Precision made and tested professiorial head assembly
with Azmur-X spring loaded screw adjustment.

Simple single rotary control.

Four outputs plus two AC convenience outlets.

Mounts VERTICALLY, horizontally. or at any angle.

Speed change lever at front panel.

Removable pole pieces in heads. as easy to change as a phono needle.

Automatic self-energizing differential bra_king.

basic specifications
TM series

mechanisms

COMBINATION HEAD:
Frequency response:
40-14,000 cps with proper
equalization. Signal-to-
Noise: 55 db with CA units:
track width: .093~; gap
width: Ya mil; impedance
of record section: 6000
ohms; inductance.of erase
section: 60 mh « STACKED
HEAD: track width: .080";
£3p width: .15 mil;
impedance: 3500 ohms «
FLUTTER: under 0.4% at
742 ips; under 1% at
3%aips. « CAPSTAN ORIVE:
idier driven « MOTOR:

4 pole induction type,
individually balanced
OUTPUTS: 4 standard pin
Jack outputs to accept
shielded phono plug

« CONVENIENCE QUTLETS:
two auxiliary AC outlets
controlled by mechanism
power switch. Supplied
with removable mounting
brackets with shock
mounts.

preamplifiers

- ‘-_ L]
.0 CA-13

ooee

CA-15

Tape Playback only. Re- Tape playback preamp and re- Stereo dual channel play-
sponse: 20-20,000 cps. Sig- cord amplifier. Response: 20-20.- back. Response: 20-20.000

nal-to-Noise: 55 db 000 cps. Signal-to-Noise: 55 db cps. Signal-to-Noise: 60 db
ALL CA UNITS HAVE SAME PHYSICAL DIMENSIONS AND REQUIRE SAME CUTOUT.

neeeszarily tvne for direet-radiators. No
speeial virtne can he attached to that
vatue of damping factor which produces
eonstant voltage, constant power, or
sonmeintermediate type ot relationship

HEAR PENTAPE RECORDED TAPES—‘"GREATEST SOUND EVER FOUND”

- |
!)owa-n aniplifier ontput and froqponvm 1 | Send brochure on tape components ;
if speaker system performance is un- | PENTRON |

known, | _ S ——— ————
] Name l
! i [
1 would like to express my appreeia- | 27"?‘2‘91”;4’ n;’i:::’: T - —— - |

. . - . r

tlo'{ to Dr. J Anton ”0!‘mmm fl‘m' his : Canado: Atlas Radia L1d. Toronte - —— - - ) |
patient reading of the draft of this arti H City & State |
ele and for his valuable suggestions, 2 e W y— = A I |
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when
you buy
the

fabulous 8 7

AUDAX TONEARM KIT

A serewdriver ... 15 minutes of your time. .. and the

fabulous Audax tonearm kit — that’s all you need to own

your own compass-pivot Audax Professional Tonearm

at a big saring! You'll find accurate assembly of this exclusive kit
a very simple affair — with assurance that the final result

will be as fine as factory-assembled units! Use any cartridge
with vour Audax arm. Thrill to the wonderful new

difference it makes in your high fidelity system — a difference
that confirms vour wise choice in owning one of the

finest tonearms ever made!

12" Tonearm Kit $14.55

cour dealer G .. A
G 16" Tonearm Kit $17.55

t BEST RECORD PROTECTION INSURANCE —

T . Audax “Micro-poise”... the
....._..-_..k" i‘l gram weight scale with

— “prescription” accuracy! $3.95

AUDAX Div. of Rek-0-Kut Co., Inc., 38-19 108 St., Corona 68, N. Y.
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AUDIOCLINIC

(from puaae §

coptible to T to varying slegrees. Their
hum content depends upon the lengthe to
which manufacturers have gone in an effort
to eliminate this condition, To do so means
that the cartridge must he well shielded
and wonnd in sueh a2 manner as to oppose
oxternal fields but still operate normally
when juternal changes in magnetie fields
oceur, Certain models of eartridges must
be kept well away from stray fields from
the motor. The solntion te the problem
lies in orienting the tone arm in sueh a
manner that the eartridge’s path is ne far
from the motor as possihle,

Before mounting the arm perinanently.,
conneet the eartridge to the inpnt of the
preamplifier and adjust the arm for the
lowest amonnt of hum pickup.

Tweet Filter

Q. What is a tweet filter? Jacob Black-
man, nion, N.I.

AL The time constant of the Jdiode load
resistor amd its shunt eapaeitor used in
conventional AM dleteetor cirenits is sueh
that while the r.f. peaks which ocenr when
the dinde is condueting are smoothed ont,
the changes in amplitude prodneed by
modulation by the program souree are not
smoothed out, Thus we have deteeted AM
sigmals, Ninee the capacitor serves to re-
move the r.f. component from the audio,
and sinee the r.f. is very high, this eapaei-
tor is sometimes known as a tweet filter,

LETTERS

(from page Ty

the only property of a speaker or speaker
system which ean be measured with only
an awdio oseillator and o voltmeter as
eqnipment, The impedanee curve does show
the resonant frequeney of the unit, bt T
strongly question the validity of using it
to indieate anything else. A= a matter of
personal iuterest. | vecently ran low-fre-
quencey impedance eurves on oo speaker
which T have in my shop. Uneased, it had
an impedanee peak at about 175 eps, in-
dicating  the resonant  trequeney.  Below
this, the impedance dropped off steadily.
The responsc, as determined by ear, also
dropped sharply helow resonance, and was
negligible below abont R0 e¢ps. The speaker
was then installed in a broadband tuned
column eahinet and the impedanee rede-
termined. Housing the speaker lowered the
resonant point to abont 140 eps, but with-
ont changing the shape of the curve, How-
ever, in this ease. awdible response wis
there all the way down to 30 ¢ps (which
is as low as my oseillator will god, even
at 0 eps mnd below the impedanee had
dropped from the nominal X olins to less
than 1. (fa gencral, doe, cesistance of an
S-ohm spealker acould be around 5 ohme, xo
total impedanee must be at leaxt that much,
o, amd T owas not able to measure it
with the available equipment. This means,
at least to me, that the relationship bhe-
tween the impedance curves seen upon the
aetual response of the system is so limited
as to he of little importanee in judging
response,

The preceding divenssion heils down to
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nustn’t try to talk too mueh just vet. s C S3=3g -~
She stroked his forehead. “The test was -0 _& = 3
sueeessful. Tlerbish is prond of vou and v g i ¥
W.W sent 4 personal note of congratu £a- e 50
lations. I saved it at home for vou.” - E S

: ; =
You're not angry with me, dear . . . -9
for taking the chanee I mean?” ] It}
I owas almost heside myself when | Y

heard  vou'd been injurved. But then
Calonel Tlerhish told me the whole story
and T started doing sonte real thinking
for the first time in mv life. | realize
now what a fool T've heen.”

‘Don’t say that Flissa. Jt was ny
fardt. 1.

“Shh! Not another word. T don't know
how to fell yon how prond T am of iy
hushand. ['m a lucky woman Joe. [
promise I'H never stand in vonr way
again.”

Joe teh that his world was complete.
A new life with Klissa—this was what
he'd heen working for.

“I'm owearing a new shade of lipstick, ¥
Toe. Like it?” 5
Me staved for a mement. “Why [
why it's Max Faetor 114-Fy.” g
“Mmm i, Now eloge vonr eves and i

Ul aive van a personal demonstration.”

y. o

EW COMPONENTS FROM H. H. SCOTT....

e oo ¥

EXCITING
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NEW PRODUCTS

® Norelco 3-Speed Tape Recorder.
the “Continental,” this new recorde
designed by Philips of the \n-lln-l lands,
Three speeds —7 %, 33, and 17 ips  as-
sure v in both speech
and hi-ti mus’e recording. A special Philips
magnetic recording head with air gap of
only 0.ano? jns. makes possible extended
high-frequeney response even at the lower
speads. Tinno-Key pushbuttons control all
functions, A dual-track machine, the Con-

tinental
spenker

is equipped with a built-in loud-
of the well-known Noreleo twin-

cone  wide-range design. A high-tidelity
Aynamic microphone is supplied with ench
unit. Detailed specification shect on the

new Noreleo tape recorder may be obtained
by writing North Ameriean Philips <o,
Ine, High Fidelity Products Division, 2'{()
Duffy Ave, Flicksville, N. Y K-8

e Molded Cable-Connector Combinations.
Great savings of time in the interconnec-
tion of high-fidelity conponents will be
afforded by these new phono plugs and
extension  jacks  with  shielded  handle
molded to cable. Manufactured in both

straight and right-angle illus-
trated, the connectors
standard cable assemblies of the type used
in audie equipment for intereonmecting
amplifiers, tuners, mierophones, test
cquipment, and the like., Full details may
be had by addressing the manufacturer,

types, as
are available in

Switeheraft, Tne, 1328 N. {lalsted St Chi-
cigo 22, 11 X-9

® University Wide-Angle P. A. Projector.
The new University Model CLIT wide-
angle reflex trumpet has an air column
length of 41 ft., horn cutoff of 120 cps,
and a dispersion pattern of 120° v 60°, It
incorporates an exclusive omni-directional
swivel mounting arrangement which en-
ahles the projector hell to be rotated 360°
on its axix. The positive-lock serrated

88

swivel 177 mounting bracket isx nlso spe-
cially designed 1o link two or more pro-
jectors into any desired configuration. The
LH n thus project sound in any diree-
tion, irrespective of the speaker’s physical
loeation. The bell mouth is 211 v 111467
and depth is 20 ins, less driver. Universit
Loudspeak Ine, 80 8. Kensico Ave.,
White IPlains, N, Y. X-10

® Techmaster Plug-In TV Remote Control.
In addition to providing remote control ot
a television receiver, the Duo-Master may
he used as an FM receiver for TV-sound
broadeasts, It will supply a high-quality
audio signal to a tape recorder or hi-fi
system by neans of a receptacle at the
rear of the echassis which is ted from a
cathode-follower amplifier. Tn effeet, the
Dun-Master ix a complete TV receiver
with sweep and video output eireunits, but

high-voltage supply and pic-
ture tube. Installation consists of plug-
ging in a single thin lead into the TV
receiver, which permits station selection,
fine tuning for hoth picture and sound.
and adjustment of pieture intensity up to
S0 feet from the receiver. .\ speaker ix
incorporated in the Due-Master chassis
for monitoring of tape recordings. Teeh-
Master Corp, 73 Pront 8t Brooklyn, N. Y.
K-11

minus syne,

e Astatic SlUm Hi-Fi Microphone. DIic¢-
signed for both hand and around-the-neck
use, the new Astatic Model M3IZ2 miero
phone is stated to have o frequency re-
sponse of 30 to 15,100 eps with an outpmt
level of — dh, I'r ion made, though
tow in ¢ the M ¢ n slim-line design
with an pressure finished in

ast housing

Manufacturers models are
or color bodies

chrome.
available in satin hlack
with chrome trim. Included with each
microphone is an 8-ft. shielded cahle, neck-

satin

www.americanradiohistorv.com

Inee-type neck spension, and  stand
adaptor, Model M3232-% also includes
huilt-in on-off  =witch and  sells  for

slightly higher price. Further infornu
miay b obtained by writing for ¢
a3-2, The Astatic Corporation, Conn
hio, K

e Ampex Portable Two-Track Sterzo-
phonic Recorder. Full professional quality
recording is afforded by the new Anipex
Maodel 601-2 in compact por rle Form. Ald-
though the 601-2 is en nsported in
its Samsonite carrying in perforne-

anee it is indistinguishabte from the Am-
pex Model 300-2 console recorder. P'reci-
sion stacked heads are used for both
u-u-nllnz and reproducing. Tape specd is

Tl ips. Frequeney response is 30 to 15,000
down no anore than 1 db at 15,000
10 to 10,000 cps within + 2 (b, Rignal-
to-noise ratio is greater than 50 db at 3
per cent distortion. Effective inter-track
crosstalk rejection is greater than 50 dh,
arting time is virtually instantaneous,
with tape achieving full recording specd
in less than 0.2 second. 'layback timing
decurney is # 0.2 per cent (£ 3.6 seconds
for a 3c-minute recording). Two phone
jacks and a panel-mounted setector switeh
permit monttoring either from the input
or from the tape while reecording., Tape
tension is controlled to 8 ounees maxi-
mum. Eneh channel is equipped with sepa-
rate record and playback amplifiers. Two
professional VU meters read directly all
operating levels on ench channel. A spe-
11y engineered bias supply common to
the two channels insures positive protec-
tion from ineonsistencies in output levels.
Over-all dimensions of the 601-2, including
carrying ease, are 87 x 137 « 21157, Weight
ix 42 Ihs. For complete information write
Ampex Corporation, 934 Charter St Red-
wood Ciry, Calif. K-13

@ Intersearch Tone Arm. Manufactured
with Iaboratory precision in Japan, the
new Model 1,8/12 deluxe tone arm incor-

porates a numher of advanced features,
including the ability to play 16-in. records.
Lateral viscous damping soaks up reson-
ances, nids tracking. Extremely low verti-
eal inertia permits safe use of cartridges
with low vertical compliance, also facili-
tates tracking of warped records. Adjust-
able horizontal static halaneing reduces the
offects of floor vibration, minimizes groove
jumping.  Accommodates  all standard
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HARVEY'S

«sothe plﬂte

you want

o
" '"'REVOX

B36

Portable Tape Recorder

Swiss precision construction. Three gual-
ity motovs produce recordings which

not marred by wow uand flutter. Third
nlayvback head provides i continuous cheek
on rccordnlg (nmhty Pushbutton opera-

3% & 7Y ips spbeeds.
i playing time. 539900

A loudspeuker
designed to
radiate a clean

ively full
signal as low as 30 eps out of a 2 cubic
foot box. Smooth and sweet treble
speaker. naller hrother to the famous

AR-1. Available in
$ 96 00

any or birch at......
(Other finishes at extra cost.)

SCOTT 99-D
AMPLIFIER

A complete amblifier. inchuling 22-watt
power amn and prov m for firo masg-
netic cartridge inputs. and tape monitor-
ing. Speaker selector switeh on front
punel. Separate rnmble and serateh fil-

ters. Hum-G0 b below full 59995

output ..
(ruxc ertra)

You get more
“than just fine

components when

you buy hi-fi
at Harvey’s!

AUDIO e OCTOBER, 1957

Why HARVEY’S? That's elementary. The name has been synonymous
with thoroughly dependable hi-fi shopping since the dawn of separate-
component home music systems. With every high-fidelity component

worthy of name in stock for immediate delivery . . .
consultants famed far beyond the confines of New York . . .
stration facilities second to none. ..

with a staff of audio
with demon-

and with a most attractive time-

payment and trade-in policy — HARVEY'S is in a position to cater to every
desire and whim of the beginning or advanced hi-fi enthusiast.

Right now, HARVEY'S is celebrating its 30th anniversary in the electronic’s
business. Why not drop in soon and see all of the latest hi-fi gear, such as
those described below. during our 30th Anniversary Sell-A-Bration.

madison fielding
Series FM-15 FM TUNER

One of the newest available...and a
heauty. Sensitivity-0.% micravolts for 20
db quiet micro-heam tuning for ae-
curate visual station select shielded
front end to eliminate re- tion of
spurious signals; cathode fnllu\\ r stage
output for cable lengths up to 200°: fre-

quency response  20-20,000
eveles $ 79 95

MIRACORD XA-100
3-Speed Automatic Record Changer
A simple nndd reliable changer. [ntermixes
10 and 12 ineh vecords in any seduence.

Five pus -hn!hms control 56750

every aper:

GRADO
Cartridge

The very latest cartridge, providing su-
perior sound quality, Frequency response
18 .cycles to 28,000; 3 millivolt output;
3-7 gm tracking forece; weighs 15 gms
approximately; static eliminator; replace-

able diamond sl)lns fits any 545 00

standard tone arm..

et ¥ (llnlosh

C-8 AUDIO
COMPENSATOR
PRE-AMPLIFIER

Five separate push-button switches for
hass turnover combensgation, and 5 sim-
ilav switches for treble de-emphasis. Com-
pensates quickly for any
recording charvacteristic ...

RCA GREAT BRITAIN
MATCHED TUNER-AMPLIFIER

Components that meet England’s high standard of audio quality.

RCA FM Tuner assures you of freedom
from interference with n sensitivity

that provides sure clear 57950

reception

(Powered fron pli if purchased
separately. power supnly is an additional
£20.00.)

RCA Amplifier and Preamp control unit
embodies new anid exclusive electro-acous-
tic features. Distortion is imperceptible

to the human ecar at fu].l 516950

output .

HARVEY :aoi6 co., inc.

1123 Avenue of the Americas (6th Ave. at 43rd $1.)

New York 36, N. Y.
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The “King of Instruments’ —an Aeolian-Skinner Organ installation.

he sound of the organ 1s one of the most difficult to reproduce, because of its wide
tonal and dynamic range, and because of the large amount of fundamental energy
that appears at extreme bass frequencies.

At a recent public demonstration, staged by the Audio League at St. Mark’s Church,
Mt. Kisco. N. Y., the recorded sound of an Aeolian-Skinner organ (from stereo tape) was
instantaneously alternated with that of the “live” instrument. The reproducing
equipment selected inciuded four AR-1 speaker systems. Here is some of the press
comment on the event:

The Saturdap Review — (David Hebb)

“Competent listeners, with trained professional ears, were fooled into
thinking that the live portions were recorded, and vice versa. ...

The extreme low notes were felt, rather than heard, without any
‘loudspeaker’ sound ..."”

AUmU (Julian D. Hirsch) =
“Even where differences were detectable at changeover, it was usually

not possible to determine which sound was live and which was

recorded. without assistance from the signal lights. . . . facsSimile

recording and reproduction of the pipe organ in its original

environment has been accomplished.”

audiocraft

“It was such a negligible difference (between live and recorded sound)
that, even when it was discerned, it was impossible to telf whether
.the organ or the sound system was playing!” b

The price of an AR-1 two-way speaker system, including cabinet,
is $185.00 in mohogany or birch. Descriptive literature is availoble on request.

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass.
90

www.americanradiohistorv.com

mounting cartridges. Intersearch Corp., 7
Arcadin Plave, Cincinnati 8, Ohio. K-14

o Multiple-Speaker Matching Trans-
former. Developed tor the hi-fi hobbyist
who is maditying or enlarging his music
system by the addition of auxiliary speak-
ers, equilizers or crossover networks, this
transformer permits changes to be made
without unbalancing required impedances
and power levels, Power handling capacity
ix 30 watts continucus with 100 watts
peak. Frequency response ix 15 to 30,000

cps. Power level adjustiment isx in 3-dbs
steps. lmpedanee mmatching range covers
18, %, and 4 ohms. The unit is supplied
with a hook-up chart which shows prope
methd of conneetion for any ditferem
spraker combinations. Manufactured by
Microtean Company. Ine, 145 E. Mineola
Ave, Valley Stream, N. Y. K-15

e Triad Transistor Transformers. A total
of 14 new models have been added to the
line of Triad transtoriners designed spe-
cifically for use in transistor circuitrey.
Developed to cover a wide variety of tran-
sistor applications, the new units combine

optimum performance with minimunt size
and weight. Hlustrated Is a typical model,
showing its size compared with that of a
dime. A complete listing of all Triad tran-
sistor transformers is contained in Cata-
log TI-57, availuble by writing Triad
Transtformer Corporation, 4055 Redwood
Aven Veniee, Calit. K-16

e Amperex Type ELS84 Power Pentode.
One of the new Amperex seriex of ‘pre-
ferred” type tubes for high-quality audio
applications, originally developed by PPhil-
ips of the Netherlands, the EL8$/6BQ5 is
designed for the output stages of low-dis-
tortion amplifiers with relatively low-volt-
age power supplies. A pair in push-pull will
deliver 17 wuatts at 4 per cent harmonic
distortion (without feedback) in cluss AB

operation with only 300 volts B + supply.
Plate dissipation is 12 watts, which is
achieved in a miniature envelope only
slightly taller than that of conventional
minintures uscd exclusively as voltage
amplifiers, Detailed data and applications
engineering  information are available
from Special Purpose Tube Division, Am-
perex Electronic Corp, 230 Duffy Ave.
Hicksville. N. Y. K-17
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TRANSISTOR MICROPHONE AMPLIFIER

(from

for a 20-ke bandwidth (at 300°K). For
o mierophone  with  a  sensitivity
(RETMA ¢y of - 145 db. this lower
level vecurs at a Sound Pressure Level
of 15 db above reference (L0002 dynes/
et}

For  entertainment -type  pickup
(speech, musie, ete.) the maximum SPL
cucountered i~ usualy 120 dbh  above

—
Lot

—
|
AKTIpp &° | 1)
(BASE LEAD .‘OMII—_O[)_W
N

[ 9'e
i

t % NOISE GENERATOR)

— -
Toe Toe

€
FeCn L .G atC.ETTC,
“TnE NOISE FAC IR OF
uNctieN " TeesT YeansisTons I,

ecaLasona
#e 20¢- 308

S.PRINGETON, % ) 1936,

Fig. 7. Common-emitter equivalent cir-
cuit with noise generators.

reference. Thus. the dynamie range of
the input signal can be as muceh as 105
db. or the input can be as high as — 26
dbm (2.5 mierowatts).

If the first stage of the amplifier is
designed to have 30 db of power gain,
it must therefore be capable of supply-
ing as wuch as 2.5 milliwatts to its load.
If this load should be a second tran-
sistor. with 2000 ohms input impedanee,
this would require a peak output eur-

2 Published by RCA Laboratories, Prinee-
ton, N. T,

prage 29

rent of L6 ma from the first stage.
Since. previously mentioned, the
first-stage operating current was set at
0.25 ma. it eannot deliver a peak cur-
rent greater than this. Therefore, it will
overload at a level 16 db below peak in-
put. or at 104 db Sound Pressure Level.

There are several possible solutions
to the problem:

as

(a) Insert a pad on the input. This is
yuite unsatistactory because of the ad-
verse effect on the unoise figure, (Kacl
db of attenuation raises the noise figure

1 db)

(b) Raise the load iwmpedunce of the

tirst stuge. This will be shown unsuitable

hecause of gain-control rejuirements.

(¢) Reduce the first-stage gain by feed-

back. This is the wost satisfactory

method, although the limitations of see-

ond-stage noise prevent it from being a

complete remedy,

Since the second stage is run at a
higher vperating point, and. if possible,
should not have to be selected for noise,
its noise figure may easily be 13 db or
higher. Should the first-stage gain be
reduced frow 30 db to 14 db, in order
to handle the full range of input, the
scecond-stage noise will be only 1 db be-
low that of the first stage. Because the
noise problem in this case was consid-
ered most hwportant. the gain of the
first stage was arbitrarvily set at 24 db.
making the dynamic range 95 db. Tt
was assunied that the speeial ecase of
Sound Pressure Levels above 110 db
could be taken care of by a switch or
other means,

Gain Controls

Since the first-stage peak output cur-
rent can be as high as 0.25 wa, it must
be followed by a volume control if the

R

Fig. 8. Noise fac-
tor vs, source re.

sistance for a se-
lected transistor

NOISE FiguRE (D)

~ 1
N

of each type.

%}vw[
tBrzr0)

0

06 1000 204
SOURCE RESISTANCE |OnmS}
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HEN the AR-1 speaker system first made

its appearance on the hi fi market, our
published specifications were sometimes
greeted with skepticism; for a speaker to per-
form as claimed, particularly n such a small
enclosure, was contrary to audio tradition.

Now, two years later, the AR-1 is widely ac-
cepted as a bass reference standard in both
musical and scientific circles. There is general
understanding of the fact that, due to the pat-
ented acoustic suspension design, the small size
of the AR-1 is accompanied by an advance in
bass performance rather than by a compromise
in gquality.

Fre—

The AR-2 is the first application of the acoustic
suspension principle to a low-cost speaker sys-
tem. Prices are $89 in unfimshed fir cabinet,
$96 1in mahogany or birch, and $102 n walnut.

We would hke to suggest, as soberly as we in
vite companson between the AR-1 and any
existing bass reproducer, that you compare the
AR-2 with conventional speaker systems which
are several times higher in price, No allowances
at all, of course. should be made for the AR-2's
small size, which 1s here an advantage rather
than a handicap from the point of view of
reproducing quality.

Literature is available on request.

ACOUSTIC RESEARCH, INC.
24 Thorndike St., Cambridge 41, Mass.
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quality designed by G R A D o

We announce with pride the development of a custom crafted
phonograph cartridge of revolutionary design ...THE GRADO
CONSTANT IMPEDANCE MOVING COIL TRANSDUCER.
This unit for the first time reproduces the peerless quality of the
master tape. The Grado is precision made by master watchmakers
to the highest electronic standards. )

Used by leading audio manufacturers and research technicians as
a laboratory standard.

Audiophile Net Price $45.00

GRADO LABORATORIES # 4614 SEVENTH AVENUE ® BROOKLYN 20, NEW YORK
EXPORT DIV. ® 25 WARREN ST. ® NEW YORK 7, N. V.

GRAY’S NEW

“MICRO-BALANCED"

DUAL VISCOUS-DAMPED
HIGH FIDELITY TONE ARM

.. . guarantees maximum tracking stability, because of sealed
viscous-damping on BOTH vertical and horizontal pivots, and
complete static balance around the vertical pivot.

The Gray ‘‘Micro-Balanced' arm offers a maximum of com-
pliance and responsiveness with all popular cartridges, that
is beyond the experience of most High Fidelity enthusiasts.
For details, please write.

THE GRAY MANUFACTURING CO.
ARBOR STREET ¢ HARTFORD. CONN.

Circle 928

www.americanradiohistorv.com

.

Fig. 9. Gain control shown connected as
a current divider.

second stage is not 1o he overloaded.
However, as mentioned, the seeond stage
must be run at a high operating point.
in order to handle more signal, and it
i8 also desirable not to have to seleet
this unit. Therefore, second-stage noise
can be n problem if the control is turned
down. 1t the stage happens to have a
noise figure of 13 db. its noise will he
only 11 db below that of the first stage
at maximum volume, and will he equal
to it if the gain of the first stage is re
duced 11 db by the volume control. This
strongly indieates the use of a second
control, on the output of the second
stage.

The use of a dual-ganged guin con
trol is common praetice. hut some pre
eautions should he ohserved. Iirst, sinee
transistors have a low input impedanec
and high output impedance. the control
<hould not he econneeted as a voltage
divider, but rather as a ewrrent divider
as <hown in Kig. 9. Also, sinee the base
of the transistor s above ground po
tential; there is d.e. flowing through the
control, whieh can eause noisy operation
if a poor eontrol is used. Iinally, sinee
different  stages overlond at  ditferent
levels. the controls should be arranged
to ent-off later stages first, in order to
preserve maximum signal-to-noise ratio.
for this purpose, potentiometers with
dissimilar  attenuation  charaeteristies

Fig. 10. Impedance of a ribbon micro-
phone with bidirectional pickup (250
ohms nominal).
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should be used, such as a linear control
fivst, followed by a log taper. or an
anti-log tollowed by a hnear, it linear
attenuation is  desired, 1t reasonable
care is used, the amplitier can be de-
signed so that at a certain setting of the
control all three stages overload at onee.
giving maximum signal-to-noise ratio.

Feedback

Because of the variability of transis-
tor parameters, and the “in between”
natnre of many of the characteristies,
the application of feedback to transis-
tor audio circuits is almost inevitable.
Some of the undesirable characteristies
are: eommon-citter current gain which
rolls off within the audio band (8000-
10,000 ¢ps tor 2N109 type); input im-
pedance which is low, but eannot he
negleeted; high output impedance, but
not high enongh to be considered con-
stant eurrent.

The simplest and most effective feed-
back for tramsistors is vurrent teedback.
This is achieved simply by inserting an
unbypassed emitter resistor, and has the
effeet of raising both the input and out-
put impedanee, making the current gain
more linear and wore independent of
frequency, and reducing the power gain
of the stage.

As previously outlined, the power
gain of the first stage must be reduced
to minimize the amount ot overload. It
this is done with current teedbaek, it
has the added advantage of raising the
input impedanee sufliciently to enable
the amplifier to bhe used with velovity
microphones,  Although work outhined
here was done with a pressure micro-
phone whose impedance is relatively con-
stant, it was felt that the amplifier
should nat be limited to this inspection,
As shown in Fig, 10, any loading on a
bidirectional  ribbon  mierophone  will
eause a severe loss ol low-frequeney re-
sponse, sinee it yields a flat voltage into
an open ¢ireuit. With feedback, the
input impedance of” the amplifier is 6000
ohms which is sufliciently high to ac-

B_
56K
56K
AN s
nx{
—3
100
0o uf 2 100x

_—225vatidma

12. Experrmental microphone amplifier,

Fig. 11. Temperature-compensated tran-
sistor stage.
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AMPEX STEREO

SIGNATURE OF PERFECTION IN SOUND

i i

takes you
BEYOND THE HI-Fl BARRIER!

Add Ampex Stereo to your system, and you've pierced the last bar-
rier that stands between you and the long-sought goal of actually
experiencing the complete realism of the original performance.
Hear it once, and you'll never be satisfied with anything less.

Ampex is most-wanted because it is best-engineered. You can install
this precision tape-deck in the secure knowledge that it is not only
the finest equipment available today, but years from now will still
be outperforming everything in the field.

In addition to the Ampex Model A124-U recorder-stereophonic re-
producer shown here, there are portables, modular units, and con-
soles complete with their own AM-FM tuners and record changers.

AMPEX

CREATORS OF THE VIDEOTAPE TELEVISION RECORDER; MAKERS OF AMERICA'S BEST-ENGINEERED, MOST-WANTED AUDIO EQUIPMENT
AMPEX AUDIO INC.

1036 KIFER ROAD. SUNNYVALE. CALIFORNIA
Please rush free Ampexr Stercophonic Sound brochure tor

NAME

ADDRESS

CITY
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.the ultimate goal

of the

critical listener
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.' T $90+
) ' . =(xs|ighlly higher west of the Mississippi

oo maranitz company
e 25-]4. Broadway Long Islond City 6, N. Y,

vrite for Lierature

REVISED EDITION AVAILABLE ABOUT
October 15, 1957

ELECTRONIC
MUSICAL
INSTRUMENTS

By Richard H. Dorf
tAUDIO Library — Voi. 1)

Up-to-date information about:

© SCHOBER $7.50
o CONN Postpaid
e MINSHALL
o THOMAS
o KINSMAN

e ORGAN TUNING
Customary discounts to dealers and distributors

If you missed the first edition, you're sure to want this new and revised second
edition. And even if you have the first edition you are sure to want the latest
information about the newest instruments. Order direct, Dept. E2, Radio Magazines,
Inc., Mineola, N

commodate the variation of microphone
impedanec.

Raising the output impedance of any
stage is of hmportance where the load
is to be a gain control. The closer the
output approaches constant current, the
smaller the coupling capacitor can be.
Because of the d.e. on the control. the
capacitor must be charged each time the
control setting ix changed. The smaller
the capacitor ean be made, the less will
be the charging current, and the pot will
therefore have less tendeney to becone
noisy.

Stabilization

Because transistors change character-
isties with temperature, the operating
puint must be stabilized. This is not a
great task. and by using a combination
of three torms of stabilization, the op-
erating point can be well fixed to 65° C.
The three forms are: constunt emitter
current, collector-to-base feedback, and
base-voltage  stabilization.  Figure 11
skows a stage incorporating these means,
and also an unbypassed emitter resistor
for a.c. degeneration.

Complete Amplifier

Since the microphone amplifier was
built primarily to investigate noise prob-
lems. little attention wax paid to the
proper design of an output stage. All
measurements  were made  with  ligh-
impedance instrunents, so the output
stage was designed mevely to give suffi-
cient voltage gain that any extraneous
instrument nojse would be insignificant.
The voltage gain of the three stage am-
plitier shown in Fig. 12 is 70 db, and is
3 db down at 20 ¢ps and 35 ke, This is
considerably more gain than is usable
for a conmereial amplifier, but it sim-
plifies noise measurements. No power
supply filtering is shown because a bat-
tery was used.

IFor completeness. a complementary-
symmetry output stage and driver is
shown in Fig. 13. This stage was de-

=32y

Row  a anoWSON.TAMNDISTON Au0i0
AL FIEHS " TAANSITONS T
#CA LABORATONIES, PRIGETOR, N 3,
36, Pv 918238
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Fig. 13. Complementary-symmetry output
stage.
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signed by A, Arvonson, and is deseribed
in Trausistor Audio Amplifiers* in Tran-
sistors, [ 11 iz eapable of supplyving
200 dbm, or 100 1w into 600 ohms, The
A2-volt supply is necessitated by the
Faet that 0.1 watt into 600 ohins vequives
22 volts peak-to-peak. Sinee it is desira-
ble to have under b oper cent distortion
at this output levell a power supply
higher than 225 volts is neeessary,
Figure 1T shows the neasuring set-up
used to deteriine the noise tigure of the
amplifier in Fig. 12, Beeause of the difti-
eulties of obtaining an andio noise diode.
the generator miethod used, By inserting
the signal through a small (10-ohm)
resistor in =eries with the souree resist-
anee  (Ry), the gain, bandwidth, and
noixe power of the amplitier and tilter
can be obtained. The tilter is used to
maintain a coustant bandwidth as dif-
ferent transistors are substituted. and as
ciremit changes affecting frequeney re-
sponse are made. The 3 db point is
arbitrarily set at 10000 e¢ps, and the re-
sponse is 20 db down at 17,500 cps. The
over-all  power  response (voltage
sqnared) ix shown in Fig. 15 on a linear
frequeney seale. Fhe rise betore cut-off

' z -

‘ -
]

T PR

s =TT 4T 1 -

H ]

I e ~JI\'(w T
A

FREQUENCY 1N A IOCYCLES

Fig. 15. Equivalent bandwidth of the
microphone amplifier plus filter.

i~ in the tilter. The cquivalent noise
bandwidth i~ cqual to the bandwidth of
the rectangle with the sanie area as the
curve, and the same low frequeney gain,
and in this case is 10,700 ¢ps.

Conclusion

At the present stage of the art, it is
pussible to build a transistor amplifier
closely approaching the pertection of
vacwmnn tubes. Its drawbacks would be:
# noise figure one to two db worse than
vacuum tubest and  greater tendency
towanl first-stage overload. Its advan-
tages are: light weight and good porta-
bility. resulting from low battery drain;
possible elimination of the input trans-
former: and durability and long life.
Since every imlication is that the disad-
vantages will be overcome by improved
transistor  technology  and  reasonable
comprouise in eircuit design, it appears
that the universal application of tran-
sistors to microphone amplifiers is in-
evitable, p:
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CALIGRATED
auoIo CALIBRATED é i BAND Pas3 MEASURING
AMPLIFIER !
OSCILLATOR ATTENUATOR et FILTER EQUIPMENT
TEST
Rg
560
[[o]
HEP G.R. KRGHN-HITE BALLANTINE
200¢D MICROVOLTER 3104 3104
546C

Fig. 14, Noise-figure measurement setup.

DESIGNED FOR SOUMD
TESTING SMALL ELECTROMIC
AND MECHANICAL DEVICES

Partalble
AN-ECK-0IC
Cliambers

Model %#545-250 as shown {outside dimensions 65" x 5414" x 65",
interior free field dimensions 33" x 22" x 33") is designed for a low-
frequency cut-off of 250 cps. Chzmber is mounted on Korfund spring
vibro-isolators.

AN-ECK-OIC® Chambets are used for:

e determining acoustical characteristics of radio, TV, audio equip-
ment;

® analysis of noise in mechanical and electiical equipment such as air
conditioners, refrigerators, household appliances, office machinery.
motors. transformers:

® free field calibrations of microphones, loudspeakers, hearing aids,
etc;

® psycho-acoustic studies:

® sound power level measuremeants. aad cther applications.

Portable chambers are tabricated with outside and interior free field dimen-
sions to suit customer requirements.

Low-frequency cut-off in portable chambers down to 150 cps.
Low-frequency cut-offs in built-in chambers down to 50 cps.

THE ECKEL CORPORATION

155 Fawcett Street,
Cambridge 38, Massachusetts
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G WATT

Model 19, an integrated high-tfidelhity, high-
power amplifier package for the budget-
minded audio perfectionist—complete with
low-distortion preamplifier in a single low
slung urmit of strikingly elegant appearance.
Only the most advanced hi-fi circuitry ard
the finest available components are used.
Reserve power is great enough to drive with-
out distortion the new wide-range electro-
static loudspeakers. Preamp prevides com-
pensation for all recording characteristics.

At all leading Radio Parts Distributors

TECH-MASTER CORPORATION
-+ ¥5 Front Street, Brooklyn 1, New York

AMP-PREAMP
by TECH-MASTER

Frequency Response flat from 10-50.000 cps
0.25% Intermodulation Distortion

Ultra Linear Type Output Stage

Direct {nterstage Couwpling

Output Matching for 4.8-16-ohm Speakers
Equalizer Positions for RIAA. AES, NAB.
Orig. LP, and 78's,

Cathode Follower Tape Recording Take Of
Dimensions: 14% " w x 1035 d x 5% " h.

Model 16 (incl. cab.! Net Price $129.50

Also avallable is a 25-watt amp-preamp
system. Model 21, with features simijar
to Model 19 $9

kakers of
Custom-Built
TV Chassis

TAPE RE EDR DERS
TAPE RE{DHDIHG

W e -

The first complete book for the home recordist. Tells why, how,
and what in easily understood language—not too technical, yet
technically accurate. Covers sound,
phones, microphone techniques, editing and splicing, sound
effects and how to make them, maintenance, and adding sound

to slides and home movies.

INC., Book Division
P. 0. Box 629, Mineola. N. Y,

coples of Weiler's TAPE RECORDERS AND TAPE RE-
CORDING. | enclose check [J money order [J. [J Board cover. $3.95,

RADIO MAGAZINES,

Please send me

O paper cover, $2.95.

Name

Address

TAPE RECORDERS

TAPE RECORDING

**High Fidelity Simplified”

AND

By

Harold D. Weiler
Author of

room acoustics, micro-

9%
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AMPLIFIER

(from g 2%)

K, and (', and transferring the grid
input of ¥, from the secondary of T
to the tip of the jack. It will be noticed
that the small treble lift capaeitor, .,
remains o ocireuit, when by rights it
should be in use only on replay: but it
was found to be of assistance when re-
cording from certain sources deticient
in top, so the original provision for dis-
conneetion has been discarded. Its effect
may be countered guite easily by use of
the treble tone control. High-level in-
puts, such as those available from tuners
and crystal pickups, are fed into J,,
which is an  ordinary single-cireunit
socket. When this 1s in use, the whole of
1. and its associated eireuit is con-
pletely isolated from the of the
amplitier. so avoiding the possibilities of
noise from this stage breaking through.
The tone-controls are effeetive on RECORD
as well as on rEPLAY, and the value of

rest

this feature, unconventional though it
may bhe, has heen demonstrated again

and again, the author’s experience being
that, once an operator has made use of
this facility, he will not willingly revert
to the standard avrangement of no con-
trol on rEcorn. The ability to suit the
recording to both the acoustie surround-
ings and the material being transeribed.
enables satistactory tapes to he produced
under conditions which would preclude
the use of an amplifier with less flexible
characteristies. The more conventional
user has unl\ to leave the controls on
the “zero™ positions to satisfy his fas-
tidiousness,

Feed to the head is from 17, through
¢, and K, and R,. to present constant
current conditions. A capaeitor across
the teed resistor as a treble equahizer is
quite conventional Fnglish practice, but
the division of both capacitor and re-
ststor into two is rather unusual. It has
bheen dictated by the necessity of en-
suring corrections suitable for all tape
speeds, without adding more complica-
tion than is essential. Its effeetiveness
is not to be doubted. At 33 ips. C,,
gives the required lift. €, hardly hav-
effeet at all. while at 7% and
15 Lps. the combined effects of €,
and (', together with the head losses at
cach speed permit a response up to the
theoretical maximum, In accordance with
accepted standards as dictated by the
physies of magnetie vecording, nearly
all the treble equnalization is on RECORD
and most of the hass eorrection on Re-
LAY : the chavacteristies of the tone
controls give the recommended NARTB
bass boost on rEcorp, while €. does the
same for treble on REPLAY.

Modulation control is by M, and its
associated eivenitry, where, i at all

ing any

AUDIO e OCTOBER, 1957


www.americanradiohistory.com

a
Zz
=3
o
&
(]

LOWER

TRACK BIAS C

R/R HEAD

Solmm=mreeeeemeeSes S =1 -
START [_“_I WIND BACK WIND ON
SWITCH o MOTOR MOTOR
Juf
p
CAPSTAN a &5 HT.
MOTOR 2 5 (d.c.)
225y @ 3
WIND ONg o WIND BACK s
PLAYBACK ® RECORD g HOLD-IN
AYBACK® ke = | SOLENOID |\ 1/s
00 (3 |
1 osC.
I @ H.T.
o o
o Vs
@ ( MUTING
OSC. H.T. = . RESISTOR
IR @_ :GROUND
TRACK BIAS @
LOWER
L - TRACK
; SIGNAL
I INPUT
FULL WIDTH @
ERASE HEAD GROUND
osc. AN P N
ourtpuT 7 N N UPPER
i } " *  TRACK
osc. @_ \ ’ N 7 _R/R HEAD
. . SPEED CHANGE &
GROUND =0 o T 5 [Eeane
LOWER f SWITCH
TRACK

oy °

f 7‘4-- 3% “/SEC.

Fig. 3. Semi-pictorial diagram of the underside of a Ferrograph tape deck showing
the locations and designations of the terminal or tag strips.

possible, the meter specified should he
used, as its ballisties are ideal. The
arrangement is conventional for a sus-
tained-peak-reading voltmeter, the delay
on peaks being determined by the time
constant of (', and RK... The valnes
chosen appear to satisf'y most conditions,
but there is no reason why the construe-
tor should not make alterations to suit
himself. It,, and FE.; bias the meter
down to its zero position. and may be
replaced by a potentiometer of 500K
ohms, while I’, is for setting the over-
load point on the seale. Directions for
doing this will be given later. The meters
are in eireuit on both RECORn and REPLAY.
and in the latter position are used only
te. ensure halance hetween the two chan-
nels. Switehes 8, and S, short-cirenit
them when this operation is completed.

Bios Supply

The bias seetion eomprizes 17, and
17,0 V7, heing a slave oseillator eon-
trolled hy 17,,. A two-valve oscillator is
the simplest way of providing the r.f.
requirements, as the demands of the

AUDIO e OCTOBER, 1957

Ferrograph “C" decks in this direction
are quite heavy; but other arrangements
are quite feasible and two alternative
civenits are shown in Appendix 1.
Recording biax to the heads is from
the anode of V', via C ;. Iy P, ete,
the rheostats being an essential part of
the cireuit, as caeh individual head has
a bias requirement peenliar to itself.
The values will he found on a label
under the flv-wheel housing under the
deck. Frase voltage is supplied hy the

Fig. 4. Arrange-
ment of compo-
nents on terminal
board which
makes for simple
and direct wiring.

www.americanradiohistorv.com

separate oxeillator V,,, and as it is not
possible to ensure absolute matching of
frequency between the two oseillators,
it is eontrolled hy a grid drive from V.
via the =econdary of 7. and P, bias
loading being provided by the 2.5 mh
coil L,. The oseillators and power pack
are built on a chassis separate from the
main amplifier.

This eompletes the deseription of the
FS103, the construetion of which should
provide a fow week-ends of amusement
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DYNAKIT

Preamplifier

An Outstanding Companion
Kit to the World Famous
Dynakit Amplifiers

This handsome new control unit gives
crystal clear, noise-free reproduction
from any modern program source. Its
unique all fcedback design by David
Hafler sets a2 new standard of pre-
amplifier performance. The design of
the Dynakit preamplifier is a synthesis

of outstanding features which produce

smoother, more natural sound. Com-
pare these features with any other units
regardless of price.

* Unequalled performance

Actually less than .19 distortion under
all_normal operating conditions. Response
+.5 db 6 cps to over 60 kc. Distortion
and response unaffected by settings of vol-
ume control. Superlative square wave per-
formance, and complete damping on any
pulse or transient test,

* Easiest assembly

All critical parts supplied factory-mounted
on XXXP printed circuit board. Eyeleted
construction prevents damage to printed
wiring. This type of construction cuts
wiring time by 509 and eliminates errors
of assembly. Open simplified lavout offers
complete accessibility to all parls.

* Lowest noise

Integral dc heater supply plus low noise
components and circuitry bring noise to
less than 3 microvolt equivalent noise in-
out on RIAA phono position, This s
better than 70 db below level of 10 milli-
volt magnetic canridee.

* Finest parts

174 components in equalization circuits to
insure accurate compensation of recording
characteristics, long life electrolytic capa-.
citors and other premium grade compo-
neuts for long trouble-free service.

High Flexibility

Six inputs with option of extra phono,
tape head, or mike input. Four ac outlets.
Controls include tape AB monitor switch,
loudness with disabling switch, full range
feedback tone controls Takes power from
Dynakit, Heathkit, or any amplifier with
octal power socket.

* Outstanding appearance

Choice of bone white or charcoal brown
decorator colors to blend with any decor,
Finished in indestructible vinyl coating
with solid brass eseutcheon,

* Best Buy

Available from your 1i-Fi dealer at only
$34.95 net (slightly higher in the West),
and yet the quality of performance and
parts is unexcelled at any price,

Descriptive brochure available on request

Pat. Pending

DYNA COMPANY

617 N. 41st St.. Philadelphia, Pa.

Export Division: 25 Warren St.. New York 7, N. Y.

for the ecompetent amatenr. 1t is, in
essence, a resonably simple pieee of ap-
paratus to make. needing patience, a
certain amomnt of skill, and a fairly
well-equipped workshop: hut a hint or
two as to assembly and what may be
expected from the completed amplifier
may not he ont of place.

Construction

As seen in the parts list, certain re-
sistors are 5 per cent high-stability units.
In the eommercial equipment, all these.
with the exception of R, and R, arve
1 per cent, but this is perhaps painting
the lily. €', must, repeat must, he of
very high insulation, as any leakage here
will result in noisy recording: and R,
R,;. € and C,, shonld be chosen to
within 5 per cent. (,, is to prevent a too
rapid decay of oscillation when the
RECORD switches are broken, and if
switeh elicks are ohjectionable, a 100-
ohm resistor may he inserted in series
with the B+ line. I, may sometimes he
replaced hy a 1000.chm resistor. P, in
view of the high gain—85 dh or so'—
must bhe absolutely above snspicion, and
the author’s unvarying choice is either
the Maorganite type “A™ pot. or the
Clarostat type “H.” hoth of which are
outstanding in the matter of silence. The
group hoard in Fig. 4 was made up with
Morganite type “S™ resistors, and their
neat appearance will he noted. They
have excellent characteristies, partien-
larly in their long term vesistanece to
change, an important matter in matched
amplifiers. Figures 5, 6, and 7 show the
top and hottom views of the chassis in
various stages of construetion.

There must he one gronnd point, and
one peint only, for the whole amplifier;
and this paint is where the co-ax inlets
from the heads are loeated. The simplest
method is to solder a bhus-har consisting
of a picee of #16 s.w.g. wire along the
tube sockets, taking all ground returns
to it. The seetions arve sereened from
cach other hy a partition that divides
the underneath of the chassis completely.
while sereens isolate each input side—
that is T, Vo Cree Roywe Cpoe Ryge By
Ce, Ryp. 185, Cou Cyy Byoand J, and the
equivalents of Channel 2 from their
respective  amplifiers. The fwo  co-ax
shells are joined by a short length of
#16 s.w.g. wire, so making them one
from the ground point of view.

Substitutes for the values in the am-
plifying chains shonld not he nsed. as
the hasie amplifier was actnally designed
aromnd these specified: and this injune-
tion applies partienlarly to 17, 17, 1" 17,
the Mullard low-noise  pentode  type
1 F86, for which the anthor has found
no really adeqnate alternative. The oseil-
lators are loeated on the power pack,
which is a separate unit, and no special
preeauntions need he taken here, exeept
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' Fram the grid of 17, to ontput.
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“LIVING SOUND™ IS THE LUXURY

* 230 Duffy Ave., Hicksville, L.

f these unique speakers.

OF LISTENING TO REALISTIC REPRODUCTION
THROUGH /%re/co® cone FULL RESPONSE SPEAKERS

Write today to Dept. A9 for brochures and attract
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ta see that the eoils are under the chassis,
to prevent nndue radintion,

Performance

It 1= difficult to give o ligure for per-
missible vesidnal hum and noise, as it
depends on what the individual defines
as “permissible”; but some idea of the
possibilities will he  suggested by the
ract that, on the commereial amplifier,
given reasonably smooth mains, with the
wrid of 17, short-cirenited and with the
ear held close to the speaker, it ix liter-
ally impossible to deteet a trace of hum
even with the bass control at full hoost;
while with the heads connected and P
at fnll eain, the noise level is stilt much
hetow  the tape ditferential. At half
gain, which is generally the maximum
on REPLAY  with a properly reeorded
tape, the hackground is nearly at vanish-

Fig. 5 deft). Top
° view of the chassis

with tube sockets
o
e ...

m=unted.

one of the <peakers to the position that
makes most noise: bhut the signal must
be kept ta a reasonable level, as the
ripping of speaker cones off the spiders
i« not unknown, Next, the grids of 17,
and 1. are short-cirenited, the bass eon-
trols tuped to maxitumm and the volume
controls to full gain. with the treble eon-
trols at abont 12 o’clock. The interaction
hetween the channels should be at least
100 dh down, and if it is very much
different, the eause should be <onght and
cured hefore proceeding further, A pos-
sible souree of trouble is a high power-
tactor or low eapacitanee ;,. If the
first, a paper capacitor of 1 or 2 uf will
sometimes overcome the trouble, while
the enre for the seeond is ohvious,

The connections to the deek may now
he wired, and  the held-in  solenoid
tested, atter the following alterations te
the nnder-deck  econneetions have heen

Fig. 6 (right). Un-
der side view of
chossis with filo- .
ment  wiring in
place.

".:V.'.. 4 T T I
R B

- - a———

H :g‘

[ * ’
B2 3.3 0% . %o Bl

ing pomt. There ix no deubt that this
desirable state of affairs is due in large
part to the exeellence of the KFR6 as a
low-noise amplitier.

The setting-up proeedure is not diffi-
cult. neither need the test gear he partie-
ularly invalved, at least for the amateur,
An andio oseitlator eapable of a range
af 50 eps to S0 keps, o VTVM, and an
oxcilloseape  are  the essentials,  After
inaking the psual tests and adjnstments
on the amplifiers i detail, the speakers
can he phased by teeding o 100 eps
signal into both channels simultaneously.,
and changing rommd the ontput leads to

P5 Pé

made, The link hetween Foand (0 is ve-
moved, ¢ on the right tag-strip is joined
to 4 on the left tac-strip, 5 and 7 on
this strin are joined, and the motor
mains connected to 6 and 7,011 all is in
order here, o known good  full-width
tape <hould be plaved, using each chan-
nel sepavately by aanipalation of  the
volume controls, 11 the results are satis-
tactory, the metors may be balaneed. A
1000 evele signal i< injected into each
climmel in trom, with the tone controls
alb at 12 o'elock and Poand Py, ad
Justed o that, with 10 volts neross the
recording networks. the meters stand at

[ E T T T PV M
(PRS0

P2 P3

Fig. 7. Bottom view cf ccmpleted amplifier chassis.

AUD!O e OCTOBER, 1957

WWW . americanradiohistorv.com

DYNAKIT

Amplifier Kits

A proven circuit of finest sound
quality in a new deluxe GO watt
model and standard 50 watt medel

MARK Il «w.r 7995

net
4, 8, 16 ohm outputs

The new Mark IIT includes all the
sensational attributes of the popu-
lar Mark 11 plus these outstanding
deluxe features

# 60 watts at less than 174 distortion, Instan-
taneous peak power of 14} watts. IM less
thao .03 a1 average lictening levels.

+ Choke filtering and low noise circuitry re-
duce hom and noise 10 96 (b bhelow 60
watts,

+ New rugeed K'T-88 tubes and other heavy
duty parts used conservatively.

MARK II sowae 6975

net
8. 16 o+m cutouts

The Mark 1 is the best buy in high
power high fidelity kits

* Ease of assembly dae to mniquely simple
circuitry and printed citcuit coustiuction
with factosry-mounted parts.

+ Highest stability using patented stabilizing
networks with minimum number of phase
<hifting stages. Suitable for all londspeaker
svatems including electrostatic,

+ Dyna Biaset (patent pendingd for ~impli.
fied adjustment and complete freedem from
effects of wibalanced compcnents, No bal-
ancing adjnstments required 10 meet pub-
lished specifications

+ Dvnaco Super-Fidelity output transformer
with patented para-coupled windings. This
is dhe finest available  trandormer of s
type for the most critical audio uces

“Slightly higher in \West

Acailable from lcading Hi-Fi dealers coeryichere
Descriptive brochure a:ailable on request.

DYNA COMPANY

617 N. 41st Street, Philadelphia, Pa,
Export Division: 25 Warren St.. New York 7. N. Y.
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— "I never knew what trie living presence
was until got my United Speaker System””

Hi, Fl and HANDSOME ...

New decorator designed, precision crafted cabine
and speaker system in selected woods, hand- rubbed
10 a glowing patina. Choose rich African Mahogany,
Swedish Birch or Pewter Walnur. SPECIFICATIONS
812" AccuSonic Wooler and 3" integral cone Tweeter,
45-16,000 cycle freq. resp . resistance loaded en
closure for maximum bass. DIMENSIONS 24"'x 24"«
1513 deep. Wnite for literature on this and the X- 200
horn-loaded speaker system, sold nationally at $198

AccUSONIC SERIES X-100 .

in Walnut
104.50

34 NEW STREET ¢ NEWARK,N.J.

AT LAST!

The book you have waited
for so long —

EDGAR M. VILLCHUR'S

HANDBOOK OF
SOUND REPRODUCTION

For over two years, this material ran in con-
secutive issues of AUDIO and was followed
avidly by every reader. Now available in
book form, with corrections and minor revisions, this material will be recog-
nized as the basis of a thorough course in sound reproduction. Covers the
subject from the elements of sound to individual chapters on each of the
important components of a sound reproducing system. Ready for immediate
delivery, $6.50 postpaid (Foreign, $7.00 postpaid) .

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division
P. O. Box 629, Mineola, N. Y,

Please send me ........... copies of Villchur's HANDBOOK OF SOUND
REPRODUCTION. | enclose check [] money order[] for
$6 50 each.

LT, T T R

Address . ... ... ... iiiiiet teieiea i te e s

(947 55000060006080008a0506080050000900 Zone ...... State ... ... iiiieenean
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the 715 mark, which represents peak
signal level, Note that this is not a rea-
sonable sine-wave recording signal, but
the maximnm permissible instantaneous
peak. Amplifier balance is checked by
feeding signals at varions frequenecies
into each ehannel in turn, and neting
the relationships hetween the positions
ol the respective controls. for equal
indieations on the meters. The differ-
enees, if any. should be small, and large
diserepaneies traeked and eured.

The deek should now he switehed to
rkcorn, and the oseillators checked for
performance. With the oscilloseope eon-
nected  between the top of P. and
aronnd, the slider of this eontrol ix ad-
vaneed to the maximnm eonsistent with
good wave-form, and 7, is tuned. by
weans of its adjnstable core, to 50 keps.
The classieal means of ealihration ix to
feed a signal of known frequeney direct
to the X plates, while the outpnt from
the oscillator is taken to the Y plates,
the timebase meanwhile being rendered
inoperative, and observing the resultant
ellipse or Lissajous figure: but with the
simpler oscilloscopes. it may prove diffi-
enlt 1o attain sufficient stability. and it
i~ far easier tn use the oseilloseope in
the normal way. filling the sereen with,
sav, four waves {rom the known souree,
then disconneeting this and substituting
the ontput from the top of P, adjnsting
T wntil the same conliguration appears.
1t takes about a minute to do. ,, and
P,, are then set to provide the ecorreet
biasex to the heads, after which. further
adjustment of I’. may he needed. The
oxeilloscope input lead is transferred to
(';, the slider of P, advaneed ahout
half-wav. and the eore of 7, adjusted
until 17, locks in. The slider of P, is
now set asx far as it will go without dis-
torting the waveform. and a quiek check
made at the varions positions already
covered, as some slight further veadjust-
ment may he ealled tor. This completes
the preliminary setting up.

The chassis may be of brass, steel or
aluminnm.  depending  on  the pocket
and/or the metal-working skill of the
comstrietor. The one shown in Figs. 5
and 6 is of 20-gauge steel, and measures
21 x10x 2 in. Tt ix fitted with a bottom
cover, thus making a completely en-
elosed hox. Oetal soekets are used for
the deck conneetions, and sereening of
the recording feed wires is unneeessary.
Replay leads must he of good quality
nonmicrophonic eoaxial, and it is sug-
gested that those supplied with the deck
be replaced, as they are a little on the
short side for custom installation. The
ground conneetion from the deek chassis
should be entirely separate from the
Lead eable returns, and is to be taken
to some point on the amplifier chassis
remote from the eo-ax inputs.

(To he concluded)
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EQUIPMENT REVIEW

(from puge 5.2)

TAPE-INDX and PERMA-FILE
TAPE LOGGING SYSTEM

Every so often one sees an item which
calls forth the thought, **Why Jdidn't [
think of that?’’ The Tape-Indx and its
associated equipment falls into that cate-
gory, particularly when one has attempted
to develop some menns of logging recorded
tape so it would be possible to turn to a
desired seleetion quickly amd easily, even
when using  a wachine  which  was  net
equipped with a feotage counter of some
sort.,

Tape-hndx provides a means of locating
any portion of a magoctic recorded tape,
aud it will locate as selective an area as
oue word. With its ose one may record
many short subjects as well as reel-lung
selections because any mnnber of separate
peints of indication may be used on a
single reel.

Sven when using a machine equipped
with 2 tape counter, accuraey of seleetion
is rarely close, and the inconvenience of
Laving to make sure that the counter is set
to zero at the beginning of each reel enuses
the average nser to ignore the counter
entirely. Furthermore, some countors have
i certain amount of slippage, amd while
they auay be accurate when running at

couted with a strip of  pressure-sensitive
adliesive of the stune type used on splicing
tape. With cach sheet of six tabs, num-
bered from 1 te 6, comes an index eard
which is provided with spaces for listing
the titles of the selections at which the
tabs  arve  placed. The index cards are
striped with an adhesive  which  permits
them to be mounted in the ** Perma-1ile ™
Lolder, shown in the upper center of Fig.
1o, with the bottom wdges offset so the
unnber on each card may be scen easily.
Eacli Pera-Pile will  aceonunodate  ten
imdex cards, and  additional  sheets  are
available  to inerease  the  capacity by
twenty eards each, On the bottom of each
of the canls are two pertforated tahs—one
to be placed on the reel itselt and one to
he placed on the box. A third space is pro
villel to number the curd to correspond
with the nambers on reel aud box, thus
naking for ¢ tocation of any desired
reel. The tabs, together with the cards, are
put up in a convenient package which will
accommodate five reels with six tabs each.

While one might think that the tabs
would interfere with tape passing through
the hewds, and even onto the reels them-
selves, snel is definitely not the ease. The
tabs are made of the sine unteri < the
tape, essentially, and are quite flexible. As
the tape is spooled onto the reels, the tabs
simply lie down fhat against the tape where
they are vder a spoke, or they pop up-
right when they wre in an open space. As
they pass through the heads, they  fold
over aml cause no noticeable change in

Tape-Indx, a system for labeling recorded tapes so as to make location

Fig. 10.

of separate selections simple and accurate.

playing speed, they tend to lose 3
when in the rewind or fast for posi-
tions. lTu any ease, it is nee to log
the indications of the counter in onler to
refer to them, and this is a further in-
convenience,

Some users splice in short sections of
leader tape hetween seleetions—a practice
which is thoroughly satisfactory with full-
track recording, but jmpossible with dual-
track tapes. At best, it is a time-consuming
operation. and requires u splicer of some
sort, amd in cases where the tape is to he
erased amd reused for another recording,
the recordist is likely to be surprised to find
two- or three-second **dropouts’' when he
replays the tape.

Tape-Indx eliminates all of these objee-
tions. The system consists of a number of
small tabs priuted on sheets of DuPont
C“Mylar’’ brand polyester tilm. each being

ceur:
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quality, even when vecurring in the middle
of aomusical passage. The inks used on the
tabs are perianent, and will not fade or
rub off. Tabs are printed in five colors,
permitting  the user to assign different
colors to different types of recorded ma-
terial, it des

The Perni is mde of heavy-duty
heat-sealed viuvl plastie, al is printed on
the inside to bulicate the location for each
Libel eard. Tt is appurent that the whole
systen is well thought out, aml its use will
stiplify the heretofore difficult problem of
logging tape sclections. After a nonth’s
trial, we can find vo fault with the com-
plete system, nor can we even think of
any ways in which it could be fmproved.
The cost is low enough for any tape user
to at least make a trial for himself, and
that should be enough to *“sell”” him on
the idea. K-25
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SEE...HEAR...

COMPARE. ..

and you will know

gaemme/L_

IS THE

BEST BUY IN Hi-FI

NEW PG SERIES
HI-FI AMPLIFIERS

20PG 20 Watt High Fidelity Amplifier

The new 20PG has greater flexibility of con-
trols, new advanced circuitry and the highest
quality components. Features: Feedback
throughout, separate turnover and roll-off
record ators, new loud control,
wide range bass and treble controls, rumble
and scratch filters and six inputs including
tape head. Net Price . 89.50

15PG8 15 Watt High Fidelity Amptifier. Has
less power but the same advanced circuitry,
the highest quality components and greater
flexibitity of controls. Net Price .. ... .. 69,50

10PG8 10 watt High Fidelity Amplifier. Here
is new styling with a fult set of controls pro-
viding exceptional flexibility in a moderately
priced amplifier. Net Price ... . ... ..55.00

PREMIERE LINE
212 PREAMPLIFIER

A deluxe equalizer preamplifier control center.
Provides the ultimate in high fidelity perform-
ance. Exceptional flexibility with 13 controls
including 6 position turnover and roll-off
record compensators, bass, treble, presence
and low frequency balance controls. 8 inputs
with 2 phono channels and equalized tape
head input. For table-top or cabinet installa-
tion. In charcoal spatter and satin brass
finish, Net Price 129.50

Premiere 260, 60 Watt Basic Amplifier. New
advanced circuitry, Premiere fidelity assured
when combined with the Grommes 212.
Net Price . 169.50

See your dealer or write . . .

Grommes Div. of Precision Electronics, Inc.
Dept. A-10, 9101 King Street, Franklin Park, Iit.

[O Send details on “’Little Genie'’ kits.
{0 Send Free Hi-Fi Equipment Brochure.

Name ..
Street

City .. o e .. Zone State =
T N R o P i PR S S
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This is our

GROUP SUBSCRIPTION PLAN

Now you, your friends a.id co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will ccst each subscriber
$3.00 each, Va less than the regular
one year subscription pr.ce. Present
subscriptions may be rcnewed 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

tPlease print)

Name

Name
Address .

{0 New .

Name
Address

Name

Name

Name

U. §. Possessions, and Canada only

RADIO MAGAZINES, INC.
P. O. Box 629, Mincola, N. Y.
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JAIL AND ALL THAT

(from page 61)

E-I'lat horn, arranges aud supplics the soar-
ing original Albatross and Henry Hudson.
flo adds a touch of satire to Im « Little
Npanish Toien and supplies an exotic solo on
Caravan. Inctnded are Lary Mood and Rose
Roow. Frnie Cacerex plays o duleet baritone
sax and shares clarinet chores  with Tom
Gwaltney, who doubles on vibes. The varied
instrumentation  gives  everything a  fresh-
minted quality and a tine, full sound. In sumn,
it 1= llackett's best recording in some time.,

Leon Sash: This is The Jozz Accordion
Storyville STLP 917

1n its devotion to wodern soulds, the Leon
Nash Qnartet is g mid-western answer to Mat
Mathews and the New York Jazz Quartel.
Slight liferences in instrumentation give a
ntare husky  voice, and it swings with the
brisk breeziness of its native vhicago. Blind
since the age of eleven, Sash made his delut
as a professional when sixteen, Now thirty-
fonr, he introdueed his new gronp on a nu-ll'
eaxtern trip.

Hisx wife, Lee Morgan, plays bass aml s
kix ecollaborator in four of the originals,
The others are the wak of Sash aud Ted
Robinsou, who plays tlute. clarinet and tenor
21X 1o bleml with the aceordion in uiison
Drummer Max Mariash  completes
the group. Lullaby of Birdlund by George
Shearing, Sash's friend and evident infinenee,
i< heard along with Deep Purple and I Can’t

|: SRNGeR,

Get Started in a careful recording by Mal
Clishollm at Chivago’'s Universal Recording

Ntudios.

Barbara Lea: Leo In Love
Prestige 7100

In a tender perusal of assorted aspects of
love, Barbara Lea shows the line discrimina-
tion In choice of materinl that heightens all
of her ecollectivns, The dozen tunes are given
thonghtful arrangements by Dick Cary, who
accompanies on plano and alto hoern, Johnuy
Windliurst, who is unexeelled in his tasteful
background phrasing on trumpet. is agaln
present, along with Garvin Bushetl, oboe and
bassoon : Ernie Caceres. clarinet and baritone
sax: Al Casmuentl, guitar: Al 1liall, bass:
Osie Johusons, drums. On  five numbers,
pianist Jimmy Lyon leads hix trio of guitarist
Jlm Raney anpd bassist Beverly Peer.

The Lea repertvire makes roowm for such
singular items as an Awfumn Leaves with the
French lyrics, We Could Make Such Beautiful
Music Together, Am I in Lore? and The Very
Thought of You, Mso Cole Porter’s neglected
I've Got My Epes On You and Youw'd Be So
Nice To Come Home To. A folk-sung vein is
tapped In the previons unrecorded Will 1 Find
My Love Todup and True Lore, which ix
favored by the addition of harpist  Adele
Girard, 1t snggests the ¢ 1l of a tum S0-
diated with her Little Nir Echio even at the
risk of an cchio chamber, It was recorded at
Gell Sound Stodios,

A Date With Jimmy Smith, Vol.
Blue Note 1547

Ax an expounder of the lhnmaud organ
in j§ iy Smith has previousty seen tit
to extend it 1o lengths not precisely those
the designers may have had inomind, That
It has roared with such intensity of sound
is somewhat of a tribute to its <llllhllll(“(lll
In this album, his first with horns, he
another role as he tastefnlly selects r(glbtels
to amderline solos awd help build a phrase.
Joining him on the date are Donabd Byrd,
trumpet : Lou Denaldson. atio sax: lank
Mobley, tenor sax: and Fddie Meladden, the
new  guitarist from hix t.io. Denmmer Art
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Blakey rises to the oceasion fn a matching
of wits with the pnlsing organ.

A dynamic blues, Funk's Oatx, tills one side
and there is an elonzated version of the bal-
lad Falling in Love With Love. Smith proves
there ix something new to say on How High
The Muoon, pluyed by ihe trio with Donald
Bailey on denms, in one of the most refresh-
ing treatments affordod thix wmneh belabored
tune, Like nuny jazzueun, he has not always
handled large vohunes of sonnd suecossfully.,
That some never learn is evidem in the bands
of Lienel Hatpton and Stan Kenton, Smith's
progress in this direstion makes this his best
recorded effort.

$:nny Rollins: Woy Out West
Contemporary €C3530

In thix recording made at 3 o, during
a trip West last Mareh, Sonny Roilins is
heard vut of his customary coutext of a Max
Roach sroup. 1t is his fiest trio ende
aol iz graced by the presence of bassist Ray
Brown, of the Oscar Peterson Fiio, and drum
mer Shelley Manne, who has more chances
than usual to build a erackling tension when
the tenor plunges into the two originals, Fach
side Ix programmed for an orderly exposition
of three facets of the Rollins' style, starting
with a comfortable lope on the pop tunes
't .tn Old Cowhand and more than ten min-
nies of Waganr Wheele, The tempo slows to a
walk for o temder treatinent of Solitude and
There Ix No Greater Love. Both end jnoa
welbgaited  prance on his  originals  Coeme,
Gone and Way Out Weat, Rollins dues sumne
strange and woendrons things on his fiern in
this fine recording by Ray l1mNaun, Having
Inft Max Roach in May, he announces on the
liner his inteution of working for hls bache-
lor's degree in Mnsie,

Ken Moule: Arronges For . . .
London LL1673

Former leader of the Ken Moule Seven.
this young British pianlst and arranger shows
his writlng talent on eleven numbers for an
vetet of his country’s wp jazzmen. His tend-
encies to the Gerry Mulligan style, both in
sound amd sense of hwmor, are well snpported
by the work of Rounie Ross on basitoue say
amd Donald Rendell, who is hailed by critles
as the leadlng tenorman in Farope. Cobbly,
Iigh Ratio aml The Tived Badges. all tilles
of his originals, express his dry wit. FHspe
cially weleome is the trombone solo on Laul-
laby of the Leares by the veteran George
Chisholni, who retuins to jazz after a decade
of studio work. He ean hobl Lis own in any
conmipany.

Les Modes: Mood In Scorlet
Dawn DLP1117

The salient cambination of Julius Watkiny
wn French horn, Charlic Rouse on tenor sax
and  Gikde Mahones on  piano makes Les
Modes one of the wmost distinetive groups in
mlern  Jaz I'ieir lImlividual musicianship
and the o ul\mg patterns of the horns lead
ta a startling ortnent of colors and moods
on such standards Antumn Leares, Baubles.
Banglex and  Beads, and variatlons on My
Buddy in Let's Try, In three of the Watkin's
originuls an ueriental atwosphere is conjured
up with the aid of soprane Eileen Gilbert on
Moud in Scarltet aml (he tour parts of oo
Tai. The inte.vieaving of hew voice wirh the
erupting horns s well recorded by bave lan
coek. Linda Delia is o harder swinging exten
sion for the quintetr alone. Watkins' thinking
is atony the tines pioneered by Ellington, as
opposed to wane other nsex of the voice-ns-
a-horn, and when least pretentious is most
moving, ¥4
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AES
CONVENTION PROGRAM

(from puge 19)

Thurs. Oct. 10 1:00 p.m. session (cont’d)

A CONTINUOUS LOOP MAGNETIC
TAPE CARTRIDGE.

Dernard A, Cousino  and

Cousine, Cousine. Ine., Toledo,
MAGNETIC TAPE NOISE.

R. A. von Behrewn, Miunesota, Mining &
Manufacturing Ceo., St. Paul, Minn.

THE FINER STRUCTURE OF MAG-
NETIC TAPE: MICROSCOPIC STUD-

Ralph E.
Ohio.

IES.
Dr. Reuben M. Cures. Kings Park State
Hospital, Kings Park, N. Y.

‘MYLAR"” POLYESTER FILM AND ACE-
TATE AS BASE MATERIALS FOR
MAGNETIC RECORDING TAFPE.

b T, Ormond. E. 1. du Pont de Nemours,
Wilmington, Delawave,

7:00 p.m. NINTH ANNUAL BANQUET.

Friday, October 11

9:00 a.m. Annual Business Meeting
Installatian of Officers
Cammittee Reparts

9:30 a.m. TECHNICAL SESSION: MICRO-
PHONES AND SPEECH INPUT SYSTEMS.

Philip C. Erharn, Audiofax Assaciates,
Stany Braak, N. Y., Chairman.

VARIABLE “D"” CARDIOIDS.
Wayne A, Beuverson, Electro-Vuice,
Ine., Buchanan, Mich.
APPLICATION OF THE MODEL 667
MICROPHONE.

L. R. Burroughs, Electro-Voice,

Buchanan, Mich.

A SECOND ORDER GRADIENT ULTRA
DIRECTIONAL MICROPHONE.
Jere W. O'Neill, RCA Cummercial Elee-
tronic Pruducts, Camden, N. J.

FM AUDIO RECEPTION.
George Maerkle, Fisher Radio Corp.,
Long Island City, N. Y., Chairman

STEREOCASTING BY FM MULTIPLEX
METHOD.
William 8. Halstead, Multiplex Services
Corp., New York. N. Y.

A ‘COMPATIBLE SYSTEM OF STEREO
TRANSMISSION BY FM MULTI-
PLEX.

Mwrray G, Crosby. cCrosby Laboratories,
Ine.. Hichsville, Nooy.

Friday, October 11
1:30 p.m. TECHNICAL SESSION: STEREO
PROBLEMS.

H. E. Rays, RCA Victar Recard Divisian,
Indianapalis, Ind., Chairman.

ARTIFICIAL STEREOPHONY USING
SINGLE INPUT.
Manfred R. Schroeder. Bell Telephone
Laboratories, Murray BHll, N. Y

STEREOPHONIC SOUND WITH TWO
TRACKS, THREE CHANNELS BY
MEANS OF A PHANTOM CIRCUIT
OR 2PH3 STEREO.

Paul W. Klipsch, Klipseh & Associales,
Hope, Arkansas.

STEREOPHONIC SOUND REPRODUC-
TION IN THE HOME.

y F. Olsen. RCA

Princeton, N. J.

THE WESTREX STEREODISK SYSTEM.

Inc.,

Laboratories,

. . Davis, Westrex Corp., Hollywood,
Calif.
THREE CHANNEL STEREO AND ITS

SPECIFIC PURPOSE.
W. II. Miltenburg. RCA Victor Division,
New York, N. Y.
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PANEL:

William S. Bachman, Columbio Recards,
New Yark, N. Y.
William H. Miltenburg,

New York, N. Y.
Saturday, October 12
9:00 a.m. TECHNICAL SESSION: SPEAK-
ERS AND SPEAKER ENCLOSURES.

RCA Divisian,

Jahn Prestan, RCA Laobaratories,
Princetan, N. J., Chairman.
THE FUNDAMENTALS OoF LOUD-

SPEAKER DESIGN.
Frank H. Sl.n)m.lkn Strombevrg-
Co., Rochester, N. Y.

SOUND REINFORCING SYSTEMS.
John K. Voeolkmann, Radio (orp. of
America, Camden, N. J.

A WIDE RANGE LOUDSPEAKER SYS-
TEM.
Aaurice I
Penna.
SOME OBSERVATIONS ON REPRO-
DUCED SOUND IN AN AUTOMO-
BILE.
Bertram A\,

Carlson

Swift. Philco Corp., Phila.,

Schwarz and bonald E.

Brinkerhoff. General Motors  Corp.,
Kokomo, Ind.

TURNTABLES AND ARMS.
Ruben E. Carlson, Fairchild Recording
Equipment Co., long Island City, N. Y.,
Chadrman.

SERVO-DRIVEN PHONO ARM.
Jacolh Rabinow, Rabinow Engineering
Co,, Ine, Washington. D. ¢,

A NEW VISCOUS DAMPED TONE ARM
DEVELOPMENT.
Chester A, Snow, Jr., The Gray Manu-
facturing o, artford, Conn
A NEW APPROACH TO THE HIGH PER-
FORMANCE TURNTABLE PROB-

LEM.
Rein Narma aud Erling Po Skov, Fair-
child Recording Equipment Co., Long

Island City, N. Y.

Saturday, October 12

1:30 p.m. TECHNICAL SESSION: AMPLI-

FIERS.

Victsr Braciner, Radia Wire Televisian,

Inc., New Yark., Chairman.

SOME DEFECTS IN AMPLIFIER PER-
FORMANCE NOT COVERED BY
STANDARD SPECIFICATIONS.

Norman H. Crowhurst, Audio Design
Setvice, Whitestune, N. Y.

MISMATCH BETWEEN POWER AMPLI-
FIERS AND LOUDSPEAKER
LOADS.

Daniel  von  Recklinghausen, Hernwon
Hosmer Scott, Inc, Cantbridge, Mass.
NEW DEVELOPMENTS IN OUTPUT

TRANSFORMERLESS POWER AM-

PLIF1IERS.
J. Rodrigues de Miranda and Dr. J. J.
Zaalberg van  Zelst, N. V. Philips’

Gloeilampenfabricken, Eindhoven, Neth-

wirlands.

ON THE PERFORMANCE OF LOUD-
SPEAKERS DRIVEN BY NEGATIVE
IMPEDANCE AMPLIFIERS.

R. E. Werner and R. M. Carrell, Radio
Corp. of America, Camden, N.

HIGH POWER TRANSISTOR AUDIO

AMPLIFIERS.
M. B. Herscher,
Camden, N. J.

PHONO PICKUPS.

B. B. Bouer, CBS Labarataries, New
Yark, N. Y., Chairman.
PHONOGRAPH STYLI— THEIR VUSE

AND WEAR.
Barnett A. Edwards,

dio Corp. of America,

Recoton  Corp.,
Y

Long Island City., N.
THE CASE FOR THE CERAMIC CAR-
TRIDGE.
Jack Bayha, V-A Corp, Benton Harbor,
Michigan.

THE HIGH FIDELITY USER LOOKS AT
PICKUP DESIGN.
Julian Hirsch, Consultant,
chelle, N, ¥

New
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It's AM! It's FM!
It's SW!

[y

GLOBEMASTER
HI-Fl TUNER

® Excellent sensitivity and selectivity
with drift-free tuning

® Worldwide shortwave bands

® Fine tuning with Mullard Tui ing Eye

® High quality widcband ratio detector

® Preset volume control

® Twin outputs including 600-ohm
cathode follower

® 300-chm balanced
FM aerial inpuis

and 75 ohm  unbalanced

Available in Awwerica for the firse time, a fine

example of England's custom craftsmanship.

Fulfills
audio perfectionists.

the most demazding  requirements  of
Excellent <circuitry assures
nuise-free reception of even weakest signals with-
interference or distortion . delightful
performance. FM  Sensitivity: less than 4 mv
for 20 db quicting at 22.5 ke
30% modulation on 300-chm antenna. Selectiv-
ity: 200 k¢ bandwidth at — 3 db. 250 ke band-
width at =6 db. Three short wave ranges from

12.5 meters (24 mos) to 250 meters (E.1 mes).

Chussis only — sl 49’95

Finished hardwood cabinet, mahogany
or blonde korina — $17.95

out

deviation and

Custom craftsmanship limits our pro-
At

or order direct.

moderate  quantities.

quality hi-fi dealers,

duction to

*full Friquency Ranpe (total FA bandicidth of
43 koo anures maiwmwn fidelity)

ERCONA CORPORATION

(Elrctronics Division)
551 Fifth Ave.. Dept. Y2, New York 17,

N.Y.
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@ Are you
Listening...

to full frequency range with-
out getting what’s really more
important . . . definition?

Definition is that clarity of detail that
enables the listener to identify, clearly and
distinctly, all the instruments of a ful!
orchestra even when played together in
tumultuous crescendo.

Good definition depends upon good transient
response, i.e, the instantaneous reaction of o
speaker system to both the beginning and end
of each signal impulse.

It is impossible for resonant speaker
systems to produce good transient response
because the resonances created by one sig-
nal overlaps, and blends with, succeeding
ones, so that the result is a fusion of tones
rather than distinct tonal entities.

Poor definition may be caused by a loud-
speaker that does not respond quickly to signal
impulses, or a resonant enclosure, or both.

The patented Bradford Baffle is non-

resonant. Therefore, with a signal-re-
sponsive speaker, not aonly full range, but
sharp definition

superior speaker system . . .

. the true test of a
is obtained.

If you want definition as well as highs and
lows, house your speaker in a Bradford Baffle.
And remember, also, no boom . . . ever,

These better Baffles are available in twe
sizes: 12” x 12" x 9" for 8s and 10s: 17" x
17" x 14" for 12s and 15s.
struction and finish throughout. All panels

Finest con-

34" genuine mahogany, korina blond, wal-
nut and ebony veneers, and unfinished
birch. From $34.50 to $69.50.

Join the thousands of smug, sophisticated
Bradford Boffle Fans who now dig definition
os well as highs and lows. They know that if
you don’t get definition . . . you don’t get

rea! hi fi.

Write fer literature . . .
and become sound happy.

Bradford & Company

27 East 38th St., New York 16, New York
Circle 104A
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AUDIO ETC

(From puage 05)

Ko also are two additional resonators,
one on eaeh side up ingide the hox iu the
**throat '’ area of the horu, again tuned
differently to blot out still more potential
unevennesses of response, Sort of shaped
pouehes, with duets into the two horns at
the neck,

All of which somwds dreadtolly complex.
Lighly contrived amd—mayhe impraetic
Contrived or no, it works and works exceed-
ingly well, il osay, amd as for practicality
—the speaker system is on the market or
will be very shortly, at a price that scems
to me gquite reasonable in view of ddemon:
strated performanee aud convenience,

[ fonnd the Fieo speaker system an-
nsually mnsieal, not only in its very pleas
fug sound quality but, even more fimpor-
tant, in its unique sound distribution pat
tern, from a space that ix ahnost no spaece
at all on any living room tloor, This, 171
have you know, is the first lowdspeaker that
I've ever been willing to listen to tlat
against the middle of my wall, 11 is the
first in my experienee that ean he placed
almost anywhere, aleng any wall in the
room, with equally good results, All other
speaker systems, radinting outward  hori
zontally for the main beam. [ prefer te
place where 1T ean get retleetion, where |
do not have to tace the speaker direetly,

MThix is the first speaker (thongh T re
member a0t Pountain Speaker’ o few
vears ago, monnted in some sort of ronnd
column facing upy which gives you really
non=direetional sonnd dispersion, 180 de
grees trom wall surtaee to wall, and mor
than that straight up towards the cciling
owd down to the sides, Wherever you put
it, the room ix filled with sonud amd the
CUpointesouree T unpleasaintiess is virtaally
climinated, For good mnsic listening this
seems to me o be extraordinarily impor-
tant, especinlly tor those who have limited
spaee amd tew  possible loeations for a
speaker installation, Thix one will go any-
where that allows o samare toot of free
floor up against the wall. Yon ean even put
it behind o table, sinee the hass will radi-
ate ecasily ont from nnderneath ul the
tweeter element will he raisesl just above
table-top level, ahout where a conventional
table phouno or radio wonll Twe, Stand it
in o corner, next to a fireplace, hetween
two tabourets, next to o deer . . . any-
where that a grandfather clock wonld go
it sawed off one-half!

As for the sonnd itselt. 1 found the
Hegeman tweeter very smooth, the sound,
not unlike the hest of the conventional
conestyp e tweeters but generally brighter
bheeause the paper rudiating elements are
right ont in the open at the top of the
cahinet,

At first T didn’t seem to he hearing
muel hass (from those slots, at floor level).
But I soon found that this speaker system
sonnids best at a moderate distanee, across
the room ov equivalent. When vou stand
right Dheside it the freely radiating highs
come straight up at you from waist level,
withont impediment, whereas the bass is
dawn in your trouser cuffs, or skirts. Re-
sult: Too mueh in the highs. This is aetu-
ally gquite OK: ax s0on as you move away
a few feet the balanee becomes entirely
natural—and you shoukld always listen at
some distanee, to any speaker, for musical
results,

There is, T should add, a balanee control
that takes the mid-range—not the higher
highs—up and down. T fonnd this quite nse

www.americanradiohistorv.com

Listen knowingly
for more musical

enjoyment

In this book «ne of the best-known and most
highly regarded American composers shows
you how to inerease your enjoyment of musie

throngh  ereative listening. Now  you  can
listen to more wusic—hear '
it with greater understand- J

ing and enjovment —when
you know and can identify
the elements, forms, and
qualities  with  whiclh the
composer has worked, Hear
the great masterpieces of
music  as the composers
wanted vou to hear them!

i

New Rewvised Edition Just Out

What to Listen for
in Music
By AARON COPLAND
307 pages, 54 x 8. £3.95

ME author first disensses the creative

process and the elements of musical anat-
omy—rhythm, melody, simple harmonic strue-
ture, He then gives a full and clear explana-
tion of the principal musical forms—simple
dance forms, the fugue. the variation, the
sonata. the symphony. the symphonic poem,
the opera.

Chapters on contemporary music and film
music have been added to the new edition.
Also new is a list of recorded music to illus-
trate each topic covered,

Praise for What te Lisen for in Musie
(First Edition)

“The besl book 1 know to explain things
to the layman."—0Oscar Levant

“Sound, practical, and sanely modern.”
—The New Yorker

“By far the best thing of its kind yet to
appear.” —Wodern Music

“One of the most helpful. sensible and
engaging discourses on the subject ever
published.”—Victor Record Review

SEE IT 10 DAYS FREE

| RADIO MAGAZINES, INC.

|
| P.O. BOX 629, MINEOLA, N. Y. I

| Send me Copland’s What 10 Listen for in
! RS |

| Music [or 10 dayvs’ examination ot approval.
1o 10 dayvs 1 will send $3.95, plus few cenis |
lor delivery costs, or return book postpaid. ]

1 {We pay dclivery cost il you remit with coun-

l potw; same return privilege,) |
(PRINT) I
Name |

| Address 5 oe o oo .

|
| Citv Zone State |
Company |

l Position . |

| For price and terms outside U. .

y write McGrawe-Hill In¢l,, N.Y.C. |
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FOR LESS HUM PICKUP
AND DISTORTION . ..
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Eliminates the nced for special
precautions against hum pickup
1n circuits having signal levels as
low as -40 dbm. Negligible
intermodulation distortion at
levels up to +20 dbm. All capac-
itors and inductors hermetically
sealed for lifetime service. Aging
effects are negligible. Requires
only 3% " rack space.

Write for Bulletin S-1 for complete
information on the HYCOR
Variable Filter. Bulletin E de-
scribes HY COR Program Equal-
izer, developed for utmost versa-
tility in the compensation of
sound recording and broadcast
channels.
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INTERNATIOMAL RESISTAMCE CO.

HYCOR DIVISION
12970 Bradley Ave., Sylmar, California
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tul in adjusting for the room. We don't
well enough realize, | think, that the mid-
dle highs do a lot more to adjust room
tonual balinee than the highest highs, (This
coutrol rolls off the woofer’s upper re-
sponse, that which feeds upwards trom the
front of the cone, Bass goes downwards
into the horn,)

Bass  quality?  Surprisingly  clean,  for
surh o small box, This is no boom-hox sys-
tem, It in taet, noticeably eleaner on
AR comparisen than another gowl small
speaker next to it, which shall e name.
less, T hadn 't notieed anxthing hetore (the
difference is not great, of course), but the
Eico s sharper, lighter bottom made a con-
siderable impression on me in this iner-
dental test.

I didn’t worry about how low the Eico
could go. As |'ve said often enongh, the
oxtreme hottom range is seldom important
in musieal listening, But the spees eall for
tlat response down to 30 eps without
doubling, with **uniform impedance load,”
amld effective loading continuing to the bot-
tom of the audio seale, BExten damping
from another air space, hetween the tweeter
cone and the stationary loading cone |, . .
this beging to gret over my heidd, but as ]
sy, it adoes sound as it is claimed to sound,

I have only one reservation, it it enn
he called that, concerning the Eieo's hypo-
thetical ability to stand up to the strains
of home life, Alas, it is exactly the right
height to secommmdate o tall glass of foam-
ing heer, a peripatetie teacup, the over-full
ash try (not to mention the thicked cigar
ash!) and the teetering coffee pot. So con
veuient o right under vour hand, T eaught
myself, to my horror, about to set a fresh-
opened and overflowing beer ean on top of
it, the other day,

Now it this cabinet were like most, sol-
idly topped in Mahogany or Korina or
plastic, ripe for burns and seratehes but
safe as far as the insides are concerned—
all would be well, Go ahead and spill yonr
beer and mop it up, Flick yvour cigarittes,
amd rub the burns down,

But Eico's leading feature is its exeel
lent top radiation of highs, The top, thus,
is a plastic grille cover, full of a billion
holes, and right underneath are all the ex-
sential - speaker elements (inclading  the
hond-paper tlower-vase cornucopins), fae-
ing np, ready to eateh coffee, heer or live
sparks. In faet it all makes a sort of ready-
set double eatel basin, The wooter, below.
will eatel whatever heer misses the deli-
cate paper tweeter, | .

Well, hefore Eico ddies of aeute emhar-
rassment let me assure you I'm just using
adinholieat imagination ; elanees are sligrht
that sneh o disastor would ocenr in o well-
ordered houselhald, Atter all, diamond pick
s can he ground across conereto tloors.
TV tubes can be shot at with BI3 guns, . .,
The Jast thing | would suggest would he o
sobid rooftop protector that wonkl eut off
the all-important and unigue npwanls radi-
ation of s from this speaker! The faet
that Fico did not compromise ou this vital
matter, spilt heer or no, is surely to their
eredit,

Perbaps the answer will be fonnd in
some sort of slightly tilted top panel, dis-
conraging the roving beer ean. Or alter
natively, there might be some species of
raised edging that wonld  keep people s
hands a bit farther away when dangerously
loaded, Auvhow, T had the speaker around
for & number of weeks and was uble to
return it safely, beerless aud coffecless, So
could you,

(P8 Hex, Editor, T have a swell idea,
Why not a disereet clectrie fenee around
the top? ETC) (Go ahead, but please bhe
careful—we don’t have your nert month's
colunin yet, Ep.)
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xophonic \

¢

{

rd

dimensional

sound

A startling new invention by
Radio Craftsmen, pioneer maker of high
fidelity equipment. Introducing an
entirely new concept in sound
reproduction. Add thrilling third
dimensional sound to your present high
fidelity system, conventional radio

or phonograph. Only $99.95

Write for free Xophonic booklet.
Xophonic is an exclusive development by

RADIO cra{tsmen

4223 AU WEST JEFFERSON BOULEVARD,
LOS ANGELES 16, CALIFORNIA

(Some dealerships and distributerships available.
Write for information on the entirely new market
created by the XOPHONIC.)
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SAWE 'y — PAY PART-BY-PART — HAVE FUN
Assembling the SCHOBER

ELECTRONIC
ORGAN in KT form

oy TR
iyl e

i .
Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers_ Because over 2 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions, In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford .

You'll get a real kick out of putting the Schober
Electronic Organ* together — and then siting down
and pulling the stops for Strings. Trumpets, Clar.
nets, Diapasons, Flules, etc. Electronic Percussion
optional; chimes available

Compact CONSOLE

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
variety of hnishes. It is equally at home in a tradi-
tional or modern setting, and takes little more space
than a spinet piano.

; Free Literature

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Efectronic
Organ, a 10” long-playing demonstration recording is
available for $2. This is refundable when you Order.
Write today and see what a fine instrument you can

get at such a greal savin
The SCHOBER ORGAN CORP.

2248-x Broadway, New York 24, N. Y.
*Designed by Richard H. Dorf
Circle 106A

M ...get the ultimate

in your
tape recordings...

THE LIBRASCOPE MAGNETIC

OO SE T a=Ey

Save your tape and still enjoy quality re-
ngs with this magnetic Noiseraser
it. Easicr, faster degaussing (erasing)
for old and new tapes. End undesirable
noise and signals.
Demagnitizes '4” tape on reels up to 10"
dia. Size: 7%" x4%” x3%41”. Operates on
standard 110V AC. A reasonably priced
superfor tape-eraser.

Write for Bulletin,

IBRASCOPE

INCORPORATED
131 £ SANTA ANITA AVE.. BURBANK, CALIF.
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3. PONSONBY

Last spring | got n letter from an andio-
fan, radio engineer and amatenr pianist,
in Ponsonby, Ankland, W.1, New Zealand,
who collects records, reads Atvpio all the
time, and is frustrated becanse the N.Z.
recording firms are mneh too mueh inter-
ested in Elvis the Pelvis to import the ree-
ords he ‘s (dyving to get hold of,

Very specifienlly, he was after the huge
set pnt ont by RCA Vietor of the complete
Beothoven  Piano  Sonatas  with  Artur
Selimabel (all of them trausferred from
pre-war TR dises). a set which, with the
complete musieal scores, costs a mere $80,
Mr. Wylie's idea, whieh T pass on to you,
wias to raise the necessary wherewithal vin
2 barter system. He wonders whether any
of our renders are interested in tapes of
native Maori songs, or of the New Zenland
Champion Brass Bands, to name two sug-
gestions, Any other goods or serviees of
any eseription yon might require ‘way
down there are offered, to raise that hunk
of foreign exchange.

Mr. i, Wylie is at Beacon Radio, Ltd.,
Brown and  Fitsroy  Streets,  Ponsonby,
Auekland, W1, New Zealand, and I sus-
peet would he happy to hear from yon.

4. BOOM AND BUST

A fellow from Mavwood, fll. sends me
a clipping from the Chicago Trib, which
tairly made me bust, Ad for a set of
twin consoles, one TV, the other a ITi-Fi,
hoth for $199. The matching ITi-Fi was
deseribed in these deleetable terms:

—Magle Mind {.Speed Changer
—12 Dynamiec Speakers
—More WOOF
—More BOOM
—More TWEET.

—which raises a number of hilarious ques-
tions, in my skeptieal mind at least, Twelre
speakers?? Well—maybe, if they’re all
3-inch jobhs, More likely the effervescent
copywriter, hardly an andie bug himself,
was snpposed to say a twelve-inch dynamie,
bat preferred to embraider a hit,

As for the BOOM—chanees are that the
gentleman was absolutely right, And so we
ean’t really eomplain, this time, about ad-
vertising misstatements. [’ beteha it does
go  PBOOM, on every niddle-bass  note.
(Whether it woofs and tweets is another
question) 711 have to frame that ad, and
thanx to Ralph Rabe, who sent it in.

% x ok

Yon ean imagine how T reacted when, in
the very same mail by o freakish chanee,
Debhie Tshlom of Columbia Reecords sent
in Aer hoom contribution:

“EDITORS.—HI-FI FOR FUN.—In the
Year of the Room.

“The keynote of Columbia’s Fall 1957
releases will be Hi-Fi for Fun, a sue-
c¢inetly appropriate slogan for the year of
the blggest boom In bhoth record and
phonograph (sle!) history.”

Does she know what she's saying? 1
already had visions of the newest Columbia
260 phonograph, the biggest BOOM box in
phonograph history . . . but T'in sure she
didn’'t mean it that way. E

EMPLOYMENT

Neat, alert young man (29) desires place-
ment with opportunities in audlo field. 1Tolds
management and T1i-Fi consulting position
with large serviee organization. Strong cox-
perience in customer relations and poliey ad-
justments requiring quick, posltive decislons.
1lighly aective audiophile dating to pre L.T.
era, technical training, veteran. An asset to
any firm. Minimum =alary, $7.000.00.
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—CLASSIFIED—

Rates: 10¢ per word per insertlon for moncommerclat
advertisements; 25¢ per word for commerclal adver.
tisements. Rates are net, and no discounts whil Be
allowed. Copy must be accompanied by remittance in
full, ané must reach the New York ofMce by the first of
the month preceding the date of issue.

THE AUDIO EXCIIANGE has the largest
selection of new and fully guaranteed used
equipmment,  Catalog of used cequipment on
request. Audio Exchange, Dept. AK, 1 N-10
Hillside Ave,, Jamaica 32. N.Y, AXtel 7-7077;

267 Mamaroneck Ave, White IMlains, N.Y.
WII R-3380; 5 Flathush  Ave., Brooklyn,
BUeckminster 2 5300,

HIGH FIDELITY SPEAKERS RETAIRED
Amprite Speaker Serviee
70 Vesey St New York 7, N.Y. BA 72580

LOOKING FOR CLEAN RESIONSE TO 20
CYCYES? Listen to the radically new Racon
“I1i (" 157 foam suspension speaker. Racon
Eleetrie Co., Inc., 1261 Broadway, New York
1. N.Y.

LLONG PLAYIXNG records 20 to 50% dis-
counis ; brand new : factory fresh; unplayed;
all 1abels, Seml 204 for catalog to Record Dis-
connt Club, 1108 Winbern, ITouston -1, Texas.

FOR RALLE: Genuine Klipschorn, Labora-
tory Model, Style BB, Original cost, $303, Sell
$175. J. M. Edelman, M.D,, 700 Commerce
Bldg.. Raton Rouge. Ta.

FOR RALI: AMTEX
8012 Ne A-Seri
pris Roslyn, 1

300, 350, 350-2, GO1,
lable at Grove Enter-
Tarner 7-4277,

FOR AL : Marantz  Audio  Consolette
$125.00, 1. M. Edelman, M.D.,, 700 Commerce
Bldg.. Baton Ronge. La.

SPEAKER CABRINETS
Manufactur over run—brand name en
closures, gennine mahogany, completely
finlshed, with or without speakers, 50% off
audiophite list, Write for details, Custom
Craft. 1>, 0. Box 20t Jasper. Indinna,

JNEATHRIT AUDIO ANALYZER, including
1.M. . andio veltmeter, and sensitive
ae. VM. Cavefully constructed. Ierfeet.
\. Tarner. Box 22 Oakhurst, Calif.

CUSTOM JHGIL FIDELITY systems  de-
signed and instalied.  Equipment expertly
servieadl and repaired, Free pickup and de-
livery in New York City area. Fastern Audio
(0., 130 Tyndall Ave.. Bronx, N.Y, KI 9-8151t,

New Reott 2323 Pasie Amplifier;
fedale super $” speaker; Goodman 127
1 speaker; hatian 120 Rass Accordion:
like new Greteh Drnn oatfit, Bly Wishniek.
1.0 146 8t Whitestane, XY FPL 33141,

unit,
White,

WANTED : ITammoud reverberation
State condition, age, and price, L
2124 W. Broad 8t Bethlehem. I'a,

QUTSTANDINGLY corner
horn for 12 driver. %05 J. Launsing 12"
b-1 36: 8 D2iG, $18. Can demonstrate
Cain, 15 Manet Cirele, Chestnut Hill,
. Lasell T-0820,

FOR SALE:
microphone,

Telefunken U 47 condenser
Telefunken M 221 con-
denser mierophone, $£235, hoth in perfect con-
dition : PPreste 6N overhead entting mecha-
nism  wdige) cquipped with hot stylus appa-
ratns, $165: snetion equipment for 86X Iathe,
$46; Tleath Cundenser checker, $16; Tleath
signat Traeer, $18; fonr assorted 16” tran-
seription arms. X6, cach, JAC HOLZMAN, 361
Bleecker St N.Y.O. OR 57137,

s

Write ns hefore you huy any hi-fi, you’ll he
glad yon did. Immediate replie Key Elee-
ies, 120 Liherty St N Y. 6, N Y. Phone:
16071,
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PROFESSIONAL
DIRECTORY

< ‘ ‘Hﬂll?wl}ﬂﬂ ELECTRONICS

wilosAngeles 486 Calif-w
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CANADA
High Fidelity Equipment
Complete Lines ® Complete Service

Hi-Fi Records — Components
and Accessories

SLECTRO'UOICE
SOUND SYSTEMS

$4) DUNDAS ST. WEST. TORONTO, CANADA,

Circle 107C

the finest in Hi-Fi

leclhoYoree. .

I PFONENTS

featuring
HIGH FIDELITY

mun

LA S Calil-m7

A28 W. Siympic Bird
Circle 107D

HIGH-FIDELITY HOUSE

Most complefe stock of Audio
components in the West
Phone: RYan 1-8171

$36 S. Fair Oaks. Pasadena 1, Cslif.
Circle 107E

e

antenna Sys tems

High gain Breadband Yagl for max. semaitivity te beth

72 and 300 shm inpat. Destgned for frings FN.
APPARATUS DEVELOPMENT CO.

Dept. C Waethersfield 9, Connecticut

Cirele 107F

BE HAPPY AGAIN!
Write us your hi-fi needs now
you'll be glad you did.
immediate replies. Complete stock
Dept. AC
\ KEY ELECTRONICS CO.
\_120 LIBERTY ST., N. Y. 6, N. V.
& e Phone: EVergreea 4-6071

Cirele 107C

a_

Righlights of Cencertape,
Livingsten, Omegatape
and Replica libraries

STEREIJPHOch

MUSIC SOCIETY, IMC.
303 Grand Ave., Palishdes P, M. ).
Cirele 107H
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Industry People. ..

Henry Klaus, designer of the new X111
speaker system, reports overwhehning ae-
eceptance  of  first production units  de-
livered to 1he New  York area.  Mail
response to KLII advertising indieates
similar enthusinsm on a nationwide scale
. .. Gary Cohn has been named assistant
sales nmnager of Ronette Snlex Corpora-
tiem, importers of pickup cartridges and
microphones—formerly with Mark Simp-
son Manufaeturing o, . . . Will A, Con-
nelly, formerly assistant sales manager,
has been npped to sales manager of Metz-
ner  Eugincering  Corporation, manufac-
turers of the Starlight high-fidelity turn-
table . . . Concurrent with expansion of
advertising and promaotional activity, Uni-
versity Lowdspeakers, Ine, has anpointed
David Glaser 1o the position of art
director,

Benjamin Kaye, owner of New York's
fabutous Liberty Music Shops, has anu-
nounced the apening on December 1 of o

new store in the Socony-Vacuum building
at 42nd Street and Lexington Avenue. 1t
will be the lifth store in the chain, and

will earry a complete stock of records,
packaged hi-fi radio-phonos, and  high-
fidelity components . Appointment of

John P. Taylor to the newly-ereated post
of manager of marketing plans and serv-
ices for industrial eleetronic products,
has been announced hy A. R. Hopkins,
manager of RCA  industrial  electronice
marketing departmment. Other CA  per-
sonnel changes inetude the appoints of
Orrin E. Dunlap, Jr., as vice-president in
echarge of institutional advertising and
nublications, and Sidney M. Robards as
director of press relations,

Rein Narma has heen appointed man-
ager of the production and engineering
divigions of Fairehild ecording Equip-
ment Company. cCurrently serving as chief
engineer, Nr. Narma will continue to
out these duties in addition to his

new assignment . . . R. M. "Rocky” Gray
has resigned as sales manager of The
Rauland-Barg poration to open shop

as a manufacturers snles representative,
I1is place will be taken by Elmer Arehart,
who has heen director of purchases for
the past eight years.

5::&442‘44;/1’0&4.. .

Harman-Kardon and Concertone Receive
Design Honors. Sclected by a committee
from the American Society of Industrial
Designers, n Harman-Kardon Recital IT
tuner-nmplifier and a Conecertone custom
sterco tape recorder have heen chosen to
represent the United States as outstand-

ing examples of jndustrial design at the
eleventh Milan Triennale, considered Ly
many to he the world’s meost important

international exhibit of industrinl design,
architecture and home turnishings., The
1.8, exhibit, nsored by the Department
of Commerce, entitled “"Communieations
at 1Mome and at Work.” The Triennale will
continue until November 2, after which
both the Recital 11 and the Coneertone
will be made available to the trade fair
division of the Department of Commerce

for showing in  various trade fuirs

throughout Europe during 1058,
ORRadio Starts New Plant. Ciround has

heen broken for the nation’s ftirst plant

designed expressly for the production of
Videotape and instrumentation tape, When

completed, the new plant of ORRadio
Industries, Inc., manufacturers of Irish
brand magnetic recording tape, will he

the only facility of its kind in the world,
accarding to 1. MHerhert Orr, president.
Al working areas will he air-conditioned
to control dust content as well as tem-
perature and humidity. The plant will in-
erease ORRadio’s production capacity 400
per cent. Completion date is expected to
he sometime this winter.
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first at
LEONARD RADIO....

The three remarkable New
Low-frequency reproducers
Designed and manufactured

"

fov unmedna!e delivery

g

Model Three combines the convenience
of a small enclosure with an unmatched
uniformity of response extending from
the mid-frequencies dowr to the very
bottom of the musical spectrum

Mahogany or Birch ... $174.00
Walnut 1 0
Utility Enclosure

B

Mode!l Two 1s similar to Model Three
but is housed in a floor model cabinet
which has an additional space for a
Janszen electrostatic loudspeaker

Mahogany or Birch .. ... $197.00
Walnut 206.00

]

Mode! One consists of two loudspeaker
systems specifically designed to work as a
pair and housed in a floor model cabinet.
which, like Model Two, has an additional
space for a Janszen

MODEL
THREE

MODEL
TWO

MODEL
ONE

Mahogany or Birch . ....$378.00
Walnut 330.00
Utiltty Enclosure 336.00

These systems are possibly the finest
available today. Their excellence results
from an extended research program which
determined optimum use of the acoustic
suspension principle and developed a
technique of fabricating loudspeaker
cones to give a complately new order
of smoothness in frequency response

All models are 16 ohm impedance

Provision is made for varying the
relative levels of the KLH and associated
high-frequency speaker

All KLH loudspeaker systems carry a
two year guarantee

Mail orders filled. 25%, deposit, balance C.O.D

EﬂN.ﬁHD RADIO, INC.

LR Vot 7. M V. COviondt 70315
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574[:5 ?/l/e J(now

a speaker system does not have to he
BIG or COSTLY to reproduce clean
halanced sound from

30-15,000 cFs.

Now you can prove this to yourself
Listen to

The .5. model A10

Speaker Systems
Availahle at Your
Distributor

$99.50

®
B NTERNATIONAL
ECIENTIFIC

®
B NDUSTRIES CORP.

COLORADO SPRINGS, COLORADO
Address inquiries to:
SALES OFFICE, 15 ELLIS ROAD
WESTON, MASS.
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GIBSON GIRL® TAPE

| Semi.Pro Sp $ 350
2. Junior T5-4JR & 50
3. Srandard 15.45TD L]
4, De luxe TS-4DLX 1150
E. Industrial (5 sizes to 1) {net) 55.00
ROBINS PHONO AND TAPE ACCESSORIES
. Splicing _tape ST.500 $ 1
. Jockey Cloth for Tapes JCT-2 (K -]
Tape Threader 11 9B
AUD-O-FILE AF.50 (net) 23 %%
. Changer Covers gc:l, 2 2.08
. Turntable Covers [ | 2.50
. DisClosures E10. 12 {pkg) 1.20
. Jockey Cloth lor Records JuC ! )
50

[|

1
4. KleeNeeOLE. E- 1
5. Phono-Cushion. 107", 12 PZo10, 12 1.50
. Atomic Jewel SE-90 s
At Dealers Everywhere

O ROBINS INDUSTRIES CORP.
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Ampex Audio, Inc. ................ 93
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Electro-Voice Sound Systems ......... 107
Elgin National Watch Company ...... 63
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Fairchild Recording Equicment Co. .. 54. 55

Fisher Rad:o Corporation ............ 81

Fukuin Electric (Pionecer) 12
General Electric .......... ... 45
Grado Laboratories ...... L. 92
Claser-Steers Corperation . .... 38, 39
Gray Manufacturing Co. ............. 92
Grzl)mmes, Div. of Precision Electronics.
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Harman-Kardon, Inc.
Harvey Radio Co.. Inc.
Heath Company ......
High Fidelity House ...
Hollywood Electronics
Hycor Division of International

Resistance Corpecration ............ 105

International Scientific Industries Corp. 108

JansZen Speakers {Neshaminy Electronic
(ST h e aa 0000 60800000000 74, 75

Jensen Manufacturing Company .... 46. 47
Key Electronics .. 107
Kierufff Sound Corporation . . 107
Kingdom Products, Ltd. ....... .. 61
Lansing, James B. Sound. Inc. ....... 31
LEE, Incorporated ............ ... 82
Leonard Radio, Inc. el 107
Librascope, Inc. ... ... ... 106
Marantz Company ............c... ... 94
Mcintosh Labzratory, Inc. ....... Cov. Il
Mullard Overscas, Ltd. .............. 35
North American Philips Co.. Inc. .. .. 78, 98
Orradio Industries, Inc. ............. 65
Pentron .......... ..o chanannn 85
Pickering & Company ..... ...... 17. 18
Pilot Radio Corp. .................. 79
Professional Directory .............. 107
Radio Craftsmen ........... ...... 105
Rauland-Berg Corporation S 108

Rek-O-Kut Company
Rigo Enterprises
Robins Industries Corp.
Rockbar Corporation . ..

Schober Organ Corporation .......... 106
Scott, H. H., Inc. ................ . 87
Sherwood Electronic Laboratory. Inc. .. 1
Sonotone Corporation 59
Stephens Tru-Sonic Irc. . ......... Cov. IV
Stereophonic Music Society. Inc. ...... 107

TaNNOY . .o e e
Tech-Master Ccrporation
Triad Transformers Corp.

United Speaker Systems
University Loudspeakers, Inc.

Weathers Industries, Inc. ........... 51
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The “coLpEN CREST” 20-Watt
Amplifier...with continuously
variable coutour control for

Fletcher-Munson correction...

one of a complete line of
advanced design high fidelity
tuners, amplifiers and components...

hear these quality RAULAND units aof
your Hi-Fi dealer or write for details. ..

RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. G, Chicago 18, 1ll,
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Cancer can’t strike me,
I'm hiding.

e\ “ Cancer?

The American Cancer
Society says that too
many people die of it,
NEEDLESSLY ! That’'s why
I have an annval medical
checkup however well 1
feel. I know the seven
danger stgnals. And
when I want sonnd
information, I get it
from my Unit of the

AMERICAN CANCER SOCIETY

®

AUDIO e OCTOBER, 1957
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MclIntosh guarantees performance at all listening
levels from O to 60 watts. Compare these
guaranteed specifications:

GUARANTEED

Harmonic distortion of 1/3% 20 to
20,000 cycles. Less than 1/2% inter-
modulation distortion of any two fre-
quencies provided power does not
exceed 120 instantaneous peak watts.
Impulse distortion is negligible.

GUARANTEED

Frequency response is =.1 db at 60
watts 20 to 30,000 cycles.

The revolutionary patented McIntosh Bifilar
GUARANTEED Circuit,* results in 99 60/1009, perfect (dis-
tortion free) power. Only McIntosh, the most
trusted name in High Fidelity, brings you
such performance.

Total noise and hum is 90 db or more
below rated output.

GUARANTEED DISTORTION vs POWER OUTPUT
1o% T [ T T T T T T ]
N o N | | )
Maximum phase shift is less than =8°, | S O L LL) L [
20 to 20,000 cycles. N L _,__,_'_);__'_';_.'__1‘___;:'53;‘,:?::1:3_--.
0 E

® - ’O::I OUTPUT 1 BmS. v::"!
SINGLE FREQUENCY HARMONIC DISTORTION

—— T T T T
|

| | GUADANTEID AT VAIUE AT 60 wall$
r r

! | )
| — THCar mtasulfmint — a0 walTS

~r 1 1
0 » ) 0 0 %0 1 4C_ 2xC  3RC 104C 0xC 30 &€ 100 ¢C
OUINCY e T

The C8 McIntosh Professional Audio Com-
pensator 1is the finest preamplifier built
today. For unmatched brilliant performance
and flawless reproduction hear it today.

Mec Intosh guarantees the specifications!

GUARANTEED Less than .3% distortion at 4 volts output, 20-
20,000 cycles, at any setting of controls.

GUARANTEED Maximum flexibility, the baton at your fingertips LARORATORY. INC
for perfect equalization of all phonograph records. 4 Chambers 51, Binghomton, M. ¥,
Enport Division: 25 Warnen 51, Mew Yark 7, M. Y.
GUARANTEED Total hum and noise is —110 db as referred to Coble: SIMONTRICE M. Y.

input.

*U.S. patent ¥477,074; 2,545,788; 2,654,058,
22 Front Street W., Toronto, Canada AE 957

In Canada manufactured under license by McCurdy Radio Industries, Ltd.

wWwWWwW. americanradiohistorv.com
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“THE NEW TRUSONIC:ElGHT INCH SPEAKER
(1 i SURLIL
1 Ar 'll'l'l"'lil‘l' |‘ | |
.
8 inches big!
8 inches small!
e
ik,
L p
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