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Offer them a “top’ note. Send your “deepest’ bass. Blast your “fullest” fortissimo
at them. Never fear the outcome if your high-fidelity amplifier is designed around
this “perfect pair”...RCA-7199, medium-mu triode sharp-cutoff pentode and
RCA-7027-A, beam power tube.

Study the sensitivity of the high-g,, pentode unit of the RCA-7199...wonder-
ful for use in a low-noise low-hum amplifier; consider the medium-mu triode
unit...ideally suited for use in a phase splitter. On the masculine side of the
table is the other “mate”, RCA-7027-A, developed specifically to reproduce the
“big sounds”. A pair of 7027-A’s in a push-pull class AB, circuit utilizing feed-
back and driven by a 7199 with an input signal of 2 volts can deliver a power
output up to 76 watts with total harmonic distortion of less than 0.5% with a
hum and noise level of 85 db below 76 watts.

Ask your RCA Field Representative for the details on the High-Fidelity
“Music Mates”...RCA=7199 and RCA-7027-A. For technical bulletins, write
RCA Commercial Engineering, Section F-91-DE, Harrison, N. J.

RADIO CORPORATION OF AMERICA

& Electron Tube Division Harrison, N. J.

RCA-7199 and RCA-7027-A...music motes
and quality mates...blead inlo a sysiem
tho) provides music reproduction of ils
finest]

EAST: 744 Brood Streel, Newark 2, N. J.
HUmboldt 5-3900

MIDWEST: Suite 1154, Merchandise MartPlaza
Chicago 54, tllinois. WHitehall 4-2900
WEST: 4355 E. Washington Boulevord

Los Angeles 22, Colif. RAymond 3-8361
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The NEW

SLIM-LINED
GRAMPIAN
DP4 DYNAMIC

MIGROPHONE

with
UNIFORM, WIDE-RANGE
FREQUENCY RESPONSE

High quality performance is assured
by the Grampian DP4 Dynamic Mi-
crophone’s uniform, wide-range re-
sponse, extending from 50 c/s to
15,000 ¢/s. But with Grampian, you
also enjoy the styling, adaptability
and light weight so vitally important
to ‘a microphone’s function. Gram- .
pian’s slim-line styling never detracts
from the user’s attention. It is de-
signed to be highly adaptable for
virtually every conceivable micro-
phone requirement, yet its light
weight (less than a half-pound)
makes it particularly ideal for hand
use. The Grampion DP4 Dynamic
Microphone is supplied with 18 feet '
of cable, a desk stand with a swivel

adapter. It is available in imped- -
ances of 25, 600 or 50,000 ohms.

LIST PRICE: $49.5°

Write us for complete information
and expect a quick reply.

8 Third Avenue, Pelham, N. Y.

Canadian Agents: Enginearing Sound Systams Lid.,

167 Kipling Avenue Sauth,
Yeronte 18, Ontarie, Canada

Clifco, 245 W. Osbarne Rd.,
No. Vontouver B.C., Canada

AUDIOCLINIC??

JOSEPH GIOVANELLI™

A Complex Listening Room

Q. The problem is to design and install
a lstening situwation where a mazimum
number of individuals can oudit any of
twelve channels of classical music material
through erystal earphones (perhaps 20-50)
built into tables in a large room. The num-
ber of auditors will vary at any moment
from minimum o maximum for any of the
lwelve channels and swilching clicks and
level variations must be held to an absolule
minimum. The erystal phones have a re-
sponse of 100-8000 eps. AU of the anditors
will be located within 50-150 feet of the
sound source.

1. How ave high impedance phones (50,
000 ohms) best conneeted Yo such a switeh-
ing arrangement?

2. Is there any practical reason why two
one-quarter track heads on one tape deck:
(plus two one-gquarter track erase heads)
cannot supply the material for 4 of these
channels? Can these channels be érased,
recovded and played back separately with
ease? D. H. R., Rochester, N. Y.

A. 1. The phones can be driven very

* 3420 Newkirk Awve., Brooklyn 3, N. Y,

nicely from cathode followers because the
wattage required for each headset would
be measured in milliwatts rather than
watts. A few milliwatts would be enough.
Remember that erystal phones are voltage-
operated devices.

If 1 swere making thig installation, I
would proceed as follows: Since there are
12 amplifiers and possibly 50 headsets, T
would not use a separate amplifier for each
headset. The number of tubes and other
components would be staggering, and main-
tenance would become a major problem.
Even my proposal will encompass quite a
bit of circuitry. For simplicity, assume
that you are going to use 20 headsets. The
output of each program channel is fed ‘into
four cathode followers, each of whose im-
pedance is made as low as possible. Each
cathode follower will supply a maximum
of five headsets, The coupling capacitor
from each eathode follower should be quite
large, 0.25 uf or perhaps s high as 1.0 pf.
The far sides of each of these capacitors
are terminated with 470-k resistors. (There
will be 48 cathode followers, and hence 48
separate terminations.) Divide your phones
into 4 groups, 5 per group. Bach headset
shonlil be provided with ity own 50-K

CATHODE
FOLLOWERS
! 2570 1.0
‘ .
b4
o
~
-
PROGRAM 1 L
SOURCES
2 2510 1.0
i¢

. TO SECOND GROUP
> OF 5 SWITCHES

5 TO THIRD GROUP

“~ OF 5 SWITCHES

1O FOURTH GROUP

I
w4

3-1) ~———

17 apie——idl

i OF 5 SWITCHES

Fig. 1.
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DON'T COMPROMISE
Serving the owners of Garrard— WlTH QUALITY. -

world's finest record playing equipment—
and other discriminating listeners . Th
e advantages
are all in favor

of the

CHANGER

The World’'s Finest

It's \

Gentle

its 1
Economical

It's

It's \\1
| Correct

“Clean”

It's \ |

Quiet Convenient

Despite its many

S—

I'he Garrard is Garrard’s I  Garrard insures With the Gacrard affords it
actually i superb exclusive | professional tone exclusive, ‘ all the features of sCatnlelalils g
foolproof pusher | o manul cost of a Garrard |

. Changer s still I

aluminum tone I arm performance.,
arm makes it I luis precision-
non-resonant, engineered to '
and distortion- track all
free. That is why
it is superior to
most sepirate ight. thus [
INSUring

1

transcription t

fess than a
turntable with {
separale arny.
Backed by

Garrard's f
36-year record [
of perfect, '
trouble-free !
pecformance.

wrntable. No

plattorm, the
Gurrard actually J
handles records |
more carefully

than your own
hand —dehnitely
more carefully |
than any other
record changer ¥
or turntable.

turntable. with
the tremendous ’
added advantage

ol automatic

play when

wanted!

Pre-wired for
sterco—-can be
installed in

nminpres.

flutter, and
rumble content—
you will find
Garrard
Changers
comparable (o the
best professional
turntables.

minimum friction

arms.
and record wear.

New Comparaifor Guide — FREE
Garrard Sales Corporation, Dept. GF-19.
Port Washington, New Yark.

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

m 5
gl::;":!’ 'tm:‘.“ w»:mr ﬁ“ﬁ:-” Name
50 39.00 1539.50 B0
GARRARD SALES CORPORATION, div. of British industriss Corg.. Port Washington, N. Y. Address.
Cenadion Ingulrles 1o Chos, W, Painten, Lid,, & Alsina Ave., Térento
City. State

Toreitories othier than W.5.A, ond Canada ta Gorrard Enginoering & Mig. Cei, Lid., Swindon, Wilts., England



TERIRRE
ACOStereo

//BEST BUY!

says leading consumer research publication

Most important
ofz all, *Best Buy'” means

~ BEST LISTENING — at low cost. The
otone non-magnetic stereo curindge Is
wjnl link between the promise of stereo
-_1_'f€'¢0!d,lng and your ultimate enjoyment of glorious

gl L‘—f‘l.lI:Igfdln‘mﬂsu:mcl sound. Budget-priced but not
'!éydgel-mmded the Duotone cortridge delivers
’ﬁ;ﬁhes! output, perfect compliance hum-free perform-
- uﬂce,,gud here’s a Duotone bonus: lowest replacement
".' cost of diumond-sapphire stylus.

e Write for complete dq_fu and specifications.

Maaufacturers of the World's Finast Phonogroph Needles

A\S\N AN\ S

LOCUST STREET e  KEYPORT, N. J.

¥

b 2

potentiometer for individual volume ad-
justment. Bach phone is also fitted with a
switching cirenit sueh that you can switeh
to any of the 12 program sourees.

Here is where the grouping comes in
and where things can get complicated. Rae
member that there are four mthode fol’i
lowers per program chamnel. Bach is in-
tended to feed a particular group of five
headsets. We will arbitrarily number each
cathode follower of a given source 1, 2, 3,

‘=and 4. Cathode follower 1 of each channel

will feed group 1 as Follows:

1. Counnect the arms of the five switches
(A, B, C, D, and E) in group 1 to their
respective potentiometers and phones.

2. Commect position 1 of switech A of
group 1 to cathode follower 1 of program
channel 1.

3. Commect position 2 of switeh A of
group 1 to cathode follower 1 of program
channel 2.

4. Conmnect position 3 of switch A of
gronp 1 to cathode follower 1 of program
channel 3.

5. Proceed until all 12 positions of the
switch are connected.

This will allow one pair of headphones
in one group to receive any of the program
channels. Switch B of group 1 is similarly
wired to cathode follower 1 of each of the
12 program sources. Positions C, D, and E
are similarly connected. Group 2 is wired
in the same manner, except that all switeh
positions are wired to cathode follower No.
2 of each program chaunel. Proceed like-
wise for groups 3 and 4.

The system should incorporate a VU-
meter cireuit which can be switched to any
of the inputs of the 12 program preampli-
fiers in order to determine whether enough
level is being sent out to supply adequate
listening lev el to the groups of headphones.

Note that I am loading the cathode
followers as lightly as possible. This is
done in order that the level will remain
substantially constant with a load of from
1 headset to 5 headsets. There should be
no switehing clicks, even when a listener
switches to a group tp which no one else
is listening. This is accomplished through
the use of the 470-k grid resistors: the_\,'
keep the capacitors charged even when they
are not loaded by phones. Figure 1 shows
the method of wiring one group of head-
phones. The diagram should be followed for
each of the remaining thres groups, Figure
2 shows the (let'nl for a typical cathode
follower.

You should l)e able to use two 4-track
tapeheads in the manner you suggest, since
each actually has only two “heads,” not
four. They are spaced so as to cover fracks
1 and 3, counting from the top. The second
head is mounted slightly lower and covers
tracks 2 and 4. However, there is one thing
which must be done, If you wish all four
tracks to play at once, the¢y must be re-
corded in the same direetion, not alternately
as in the usual 4-track machine.

Eraging an individupl tape presents seri-

(Cantinued on page 73)

Be 250V

470K

Fig. 2.
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UPERLATIVE

THE PEERLESS K-241-D (20-20 Plus)

INPUT TRANSFORMER

The K-241-D is a 20-20 Plus transformer of comparatively small
size in relation to its performance characteristics. Its primary balance
places it in a class with repeating coils (See Chart C). It is magnetically
shielded to 90 db. The following charts show its superb performance.
They demonstrate the quality of Peerless which can help

solve your input transformer problems.

DIAGRAM A-Frequancy Response K-241-D
B g — — Frequency response curves for four oper-
- R ating conditions, divided into two parts.
-4 = The first shows response al maximum
rated power level with the transformer
= lerminated resistively and unterminated.
The same conditions of operation are
o shown in the second part except for the
—60 dbm level which is representative
| o = of microphoae output. Extreme performance
| » ’/—" TN stability is illustrated by these frequency re-
| Al ksl sponses taken at widely different power levels and
) under two extremes of operations; that is, with open cir-
| cuited secondary and with fully loaded secondary. Performances
S ; - e Gy . e between these extremes are within the illustrated limiting curves,
H- b= 1O0eS 150000
FRTQUENCY IN CYCLES PIR SLCOND TERMIHATED oo o i - UNTERMINATED
. g
v T i 0529
 « 1 DIAGRAM B-Harmonic Distortion K-241-D E || A1 ) 555
gz R Distortion characteristics are shown under )I/1 Rt
ER = three conditions. 7 w232
2 NI 2. Input at --8 dbm, secondary open circuited [ i ! = 1 3555
H V[ b. tnput at +8 dbm, secondary resistively e T Ty gﬁ
ER PR terminated 20 10 jue0 o Y
: E lt \ ¢. Input at 0 dbm, secondary resistively FREQUENCY IN CYCLES PER SECOND
3 ] e b terminated DIAGRAM C - Longitudinal Current Cancelling Characteristics of
T o PR d. Oscillator residual distortion a4 ieD
d The attenuation of longitudinal currents, measured on the 600
5 4 ohm input connection is showa in db below the relative steady-
T <« 5671 z

0 100 B

FRIQUINCY IN CYCLES PER SECOND

state transmission level.

Frequency response is guaranteed on all 20-20 plus transformers

**Max. Impedance, Ohms Primary DC MA Dimensions, Inches Weight Net
Descriptive Data Level  Primary Secondary Max. Unbal. Height Depth Width Lbs. Price
Frequency response, +1 db: 10-25,000 ¢ps. --8 500-280- — 23 12 2 1 $30.00
Primary balanced to attenuate longitudinal dbm 125-31 70,000°**
currents in excess of 50 db. Secondary may or or
be used single ended or in push-pull. Has 2 600-340- 84,000***
)i secondary windings with balanced capaci- 150-37.5
& tance to ground. Electrostatic shield is provided between primary and secondary. Has 90 db electromagnetic shielding. Insertion loss 144 db.

Transformer will operate into open circuit or resistive load. Frequency response down less than 1 db at 15 KC, when operated into resistive
3 load shunted with 120 MMFD, capacitance. High power rating makes transformer suitable for use as output transformer.

*This transformer may also be used as a bridging transformer.
Complete application data in each packing box.

Available only through authorized Peerless distributors.

Since 1935, Peerfess. has designed and manufactured transformers of high-
est reliability to exact specifications for electronic application. Peerless —
pioneers in size-reduction —established industry standards for ruggedness
of packaging and reliability of sealing.

Peerless is the leader in the design and production of broadband trans-
formers.

Transformers engineered and built by Peerless include: units from Y of
a cubic inch to more than 8 cubic feet; from fractional voltages to 30,000;
from less than one cycle to approximately a half megacycle, and in one,

AUDIO e JUNE, 1959

6920 S. McKinley Avenue, Los Angeles 1, Calif.

P E E RI.. E S S ELECTRICAL PRODUCTS

161 Sixth Avenue, New York 13, N.Y.

**Maximom operating level, 1 mw reference.
"**Impedance is tolal of two separate windings.

two, and three-phase or phase-changing configurations. Construction cate-
gories cover the entire range from open-frame construction to potted,
hermetically-sealed and vacuum-impregnated units. Peerless transformers
can be varnish-treated, fosterited, epoxy or silastic-impregnated and en-
capsulated. Hermetically-sealed units can be compound, resin, mineral or
silicone oil-filed.

Whatever your transformer needs, Peerless engineers can design to any
given mililary or commercial specifications, and manufacture in any quan-
tity. We invite your inquiries.

Division of




for less work and more play

GET THE TURNTABLE
THAT CHANGES RECORDS!

L

No turntable and no record player,
in the history of high fidelity, gives
vou more quality and more features
than the famous MIRACORD XS-200!
® heavyweight, professional-type turn-
table—and a fully-automatic changer!
@ plays hoth stereo and monophonic!
push-button controlled throughout!
Magic Wand spindles eliminate
pusher platforms and stabilizing
arms!
intermixes 10” and 12”; plays all
4 speeds; has a 4-pole motor!
¢ even as a turntable it shuts off
automatically when record is
finished and tone arm returns to
rest position.

—yet it cosla only 567s°audt'aphile nal

s —_—

STEREOTWIN 200

varcanvvae s

R R R R R TR A P

R T T S

the stereo cartridge that

ELIMINATES HUM!

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

NOW $445° audiophile net
L 4

A

For Free catalogie, please twrite Dept. A

AUDIOGERSH CORP.

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

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

LETTERS

| Hi-Fi System Hum

Sir:

The impurtant topic of hum is again
considered, this time accidentally. To those
who have checked, eliminated, rechecked,
rewired, and so on, until every method of
hum reduction has been employed with a
lack of sufficient results, I suggest one
more try. A few years ugo, I succeeded in
reducing the hum level within my radio-
phono hi-f system (which is responsive
audibly and technically down to 26 ecps)
to a nearly inaudible level. Reeently, how-
ever, I have been disturbed by a gradual
inerease in the hum level. This situation
has been growing worse over the past few
months.

Last weck, as a result of installing some
heavy appliances in my home, I had my
electrical serviee rewired from pole to
branch-cireuit panel. At the same time,
the water-pipe ground was lifted tempo-
rarily for a few days while a new loeation
for the ground connection was established
near the new meter box. Simultaneously
the hwm level inereased significantly. Since
the water-pipe ground for the new elee-
trical service has been established, the
audible hum has disappeared completely.

As a result, I should like to offer the
following advice: Check your water pipe
ground commection from your electric
power panel, meter box, and so on. Make
sure that all connections are cleaned, tight-
ened and protected from corrosion and
mechanical abuse. Low impedance grounds
are essential—apparently even in your
electrical service. "

A. C. Porr, Jr.,
6926 El Cedral St.,
Long Beach 15, Californin.

A.C. Balance in Power Amplifier

Sir:

I should like to take exception to one
statement made by Mr. Horowitz in his
fine article on push-pull amplifiers in the
April issue.

A. C. balanee has proved beneficial in
cases where perfection demands distortion
at the lowest possible level, even with
closely matched output tubes, and with
selected dual-triode inverters or drivers.

I can think of some half-dozen high-
power kit amplifiers to which balancing
arrangements have been added to the
phase-splitter cirenit. In each case, a lower
intermodulation and harmonic distortion
was realized. Further, any change of tubes
from the phase splitter on to the output
stage almost always necessitates re-balane-
ing.

To be completely objective, however, in
most. cases the difference, while measur-

i able, cannot be detected by ear,

L. B. DALZELL,
1162 Fleetridge Drive,
San Diego 6, California.

Audio Patents

SIR:

Tor a long time I have intended to write
and tell you that I have missed the feature
Audio Patents, by R. H. Dorf, and would
like to see it reinstated.

Please add wy voice and vote to the
reader who recently wrote to you in the
same vein.

C. B, BRILMAN,
Argonne National Laboratory
P. 0. Box 299,
Lemont, Illinois.
We miss them, too. Ep.

NEW LITERATURE

o Electro-Volce, Ime., Buchanan, Mich,
hag just publirhed one of the most hand-
some and worth-while high-fidelity cata-
logs ever to be produced. A completely
new and colorful guide to the extenslve

-V line of speakerg, enclosures, and
speaker systems, Catalog 134 also con-

tains a well-written introduction to stereo
gound and illustrates proper placement
of speakers in stereo music systems, Ir-
respective of Yyour interest in speakers
and speaker systems—whether layman or
professional—this catalog will be 2
worthy addition to your audio
Available upon writtéen reguaest.
Catalog 134,

library.
Specify
¥-16

e Valor Instruments, Ine., 15214 Cren-
shaw, Gardena, Calif,, has performed a
fine industry service with the publication
of “Andio Transistor Kinks,” Vol. 1, No.
1, a four-page folder covering “Voltage
Breakdown and Leakage Current in Tran-
gistors.” Written on a professional engi-
neering level, these articles have stimu-
lated a great deal of favorable comment
so far, and will undoubtedly be of con-
siderable interest to AUDIO's readers
who work with transistors in any manner,

# Jengsen Manufacturing Company, 6G01
S. Laramie Ave. Chicago 38, Il fully
illustrates and deseribes its new line of
monophonic and stereo speaker systems
in Catalog 165-C which will be maliled
free upon written request. Complete spe-
cifications of the new Jensen tube-vented
Bass-Superflex enclosures for high-com-
pliance Flexair woofers are included. The
Stereo Director units which are said to
permit “aiming’” of directional Irequen-
cies, thus eliminating the need for angling
cabinetry, are fully explained. Alsa ill-
lustrated and described are the Jensen
kits for those who wish to build their
own cabinets or built-in speaker systems.
An excellent catalog. Write for a copy.

]

o CBS-Hytron Advertising Service, Parker
St., Newburyport, Mass, will mail freg
a copy of a most interesting article titled
“Why a Ceramic Cartridge?" Written by
ud Tomer, Lhis 4-page folder does an ex-
cellent job of analyzing the basic differ-
ences in ecrystal, ceramie, and magnetic
pickups. Although proponents of other
types of cartridges ma)y take issue with
cortain of its conclusions, no one will
deny that the author presents his case
with force and authority. Write for this
excellent piece of audio literature—of
interest to engincers and hobbyists :1#];{;

o Unlversity Loundspeakers, Inc., S0 S.
Kensico Ave., White Plains, N. Y. has
just issued a handsomely-prepared 16-
page booklet appropriately titled “An In-
formative Guide to High Fidelity Stereo

and Monophonic Speaker S ms and
Components. Available free upon writ-
fen request, this book is full of uselul

information, lips and practical sugges-
tions of interest to evervone contemplat
ing building or improving a hi-fi speaker
system. In addition, there is a complete,
concise, illustrated description of every
gpenker and accessory component manu-
factured by University. Direct your re-
quest for a copy to Desk BL-1. P-20

e The Turner Company, 909 17th S, NI,

Cedar Rapids, lowa, will mail upon re-
quest & mnew catalog on the company's
entire line of wmieraphones, stands, and

other miscellaneous accessories. Illustra-
tions, specifications, and description of
each product make this publication an ex-
cellent handbook for the selection of
microphones and accessory eqmpmcmrﬁzni

any application. Write for it.

e Amplifier Corp. of America, Trans-

oemite Division, 398 Broadway, New
York 13, N. Y., will mail without cost a
new 6G-page brochure describing in detail
exclusive mechanical and electrical fea-
tures of the latest TransMagnemite tran-
sistorized, hatterv-operated, spring-motor
portable tape recorders \leiph were engi-
neered especially for professional field
applications. Single- and multi-speed mod-
els are available and listed with their re-
spective recording characteristices tabu-
lated for casy reference. The recorders
operations are concisely explained and
complete technical sgpecifications, recom-
mended accegsories, as well as direct fac-
tory prices are included. r-22
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SUPERLATIVE

THE PEERLESS K-241-D (20-20 Plus)

TOTAL »AAVOMIC DISTORTION |

INPUT TRANSFORMER

The K-241-D is a 20-20 Plus transformer of comparatively small
size in relation to its performance characteristics. Its primary balance
places it in a class with repeating coils (See Chart C). It is magnetically
shielded to 90 db. The following chaxts show its superb performance.
They demonstrate the quality of Peerless which can help

solve your input transformer problems.

DIAGRAM A-Frequency Response K-241-D

: 2 ] s T ' ] ' ¥ oy
16 0 onen

TRIQUINCY In CYCLES PER SICOMD

i = = Freq
i ating conditions, divided into two parts.
The first shows response at maximum
rated power level with the transformer
terminated resistively and unterminated.
The same conditions of operation are
shown in the second part except for the
—~60 dbm level which is representative

& of microphone output, Extreme performance
stability is illustrated by these frequency re-
N sponses taken at widely different power levels and

under two extremes of operations; that is, with open cir-

cuited secondary and with fully loaded secondary. Performances
between these extremes are within the illustrated limiting curves,

y response curves for four oper-

TERMINAYED

UNTLCRMINATED

I T w5En
BIAGRAM B-Harmonic Distortion K-241-D I L] 4 5%5
‘\ Distortion characteristics are shown under ;‘(_’,a
Gl 5 1 three conditions. 7] w32z¥
wWa o
‘.‘ ? a. Input at +-8 dbm, secondary open circuited o A Eg:;:
‘! b. Input at 8 dbm, secondary resistively e e Serian. CE"
o LY terminated 26 0T Luod 10w09 £DOO0.
'? © ¢. Input at 0 dbm, secondary resistively FRECUENCY IN CYCLES PER SECOND
IR terminated DIAGRAM C - Longitudinal Current Cancelling Characteristics of
= = . Oscillator residual distortion the K-241.D
T4 e i ek The attenuation of longitudinal currents, measured on the 600
‘ ohm input connection is shown in db below the relative steady-
Vo4 zeruv:

0 105 TR0

FREQUENCY IN CYCLES PER SLCOND

state transmission level.

Frequency response is guaranteed on all 20-20 plus iransformers

**Max, Impedance, Ohms Primary DC MA Dimensions, Inches Weight Net
Descriptive Data Level Primary Secondary Max. Unbal. Height Depth Width Lbs. Price
Frequency response, =1 db: 10-25,000 ¢ps, —+8 500-280- - 2% 114 2 1 $30.00
Primary balanced to attenuate longitudinal dbm 12531 70,000

currents in excess of 50 db. Secondary may
be used single ended or in push-pull. Has 2
secondary windings with balanced capaci- 150-37.5

or or
600-340- 84,000*"*

tance to ground. Electrostatic shield is provided between primary and secondary. Has 90 db electromagnetic shielding. Insertion loss 14 db.
Transformer will operate into open circuit or resislive load. Frequency response down less than 1 db at 15 KC, when operated into resistive
load shunted with 120 MMFD, capacitance. High power rating makes transformer suitable for use as output transformer.

“This transformer may also be used as a bridging transformer.
Complete application data in each packing box.

" *Maximum operating level, 1 mw reference.
***Impedance is ‘otal of two separate windings.

Awvailable only through authorized Peerless distributors.

Since 1935, Peeriess. has designed and manufactured transformers of high-
est reliability to exact specifications for electronic application. Peerless —
pioneers in size-reduction — established industry standards for ruggedness
of packaging and reliability of sealing.

Peerless is Lhe leader in the design and production of broadband trans-
formers.

Transformers engineered and built by Peerless include: units from Y& of
a cubic inch to more than 8 cubic feet; from fractional voltages to 30,000;
from less than one cycle to approximately a half megacycle, and in one,

6920 S. McKinley Avenue, Los Angeles 1, Calif,
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P E E R I_ E S S ELECTRICAL PRODUCTS

161 Sixth Avenue, New York 13, N.Y.

]

two, and three-phase or phase-changing configurations. Construction cate-
gories cover the entire range from open-frame construction to potted,
hermetically-sealed and vacuum-impregnated units. Peerless transformers
can be varnish-treated, fosterited, epoxy or silastic-impregnated and en-
capsulated. Hermetically-sealed units can be compound, resin, mineral or
silicone oil-filed.

Whatever your iransformer needs, Peerless engineers can design to any

given military or commercial specifications, and manufacture in any quan-
tity. We invite your inquiries.

Division of




» style
« performance

MONAURAL-STEREO PREAMPLIFIER
KIT (Two Channel Mixer)

MODEL SP-2 (stereo) $56.95 Shpg. Wi, 15 Ibs.
MODEL SP-1 (monaural) $37.95 Shpg. Wi. 13 Ibs.

MODEL C-SP-1 (converts SP-1 to SP-2) $21.95
Shpg. Wt. § bs,

Special “‘building block™ design allows you ta
purchase instrument in monaural version and add
sterao or second channel Jater il desired. The SP-1
monaural preamplifier features six separate inputs
with 4 input level controls. A function selector
swilch on the SP-2 provides two channel mixing.
A 20’ remote balance control is provided.

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER KIT

MODEL PT-1 $8996

The [0-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning meter operates on both AM and FM while
a 3-position switch selects meter functions without
“disturbing stereo or monaural listening. Individ-
nal flywheel tuning on both AM and FM. FM
" sensitivity is three microvolts for 30 db of quicting.
The l-tube FM front end is prewired and pre-
aligned, and the entire A M circuit is on one printed
circuit board for ease of construction. Shpg. Wt.
20 Ibs.
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STEREO EQUIPMENT CABINET KIT

|
MODEL SE-1 (cent t 95
Shpa. WL, 182 Ips. [SREISIL $149

MODEL SC-1 (speaker enclosure) $39°5 .1,

Shpg. Wi, 42 Ibs.

Superbly designed cabinetry to house your complete stereo system.
Delivered with pre-cut panels to fit Heathkit AM-FM tuner (PT-1),
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank
panels also supplied to cut out for any other equipment you may now
own. Adequate space also provided for tape deck, specakers, record
storage and amplifiers. Speaker wings will hold Heathkit S8-2 or
other speaker units of similar size. Available in unfinished birch or
mahogany plywood.

World’s largest manufacturer of
electronic instruments in kit form

HEATH COMPANY

Benton Harbor, 25, Michigan

_\ [| a ;;}bsfdiary of Daystrom, Inc.
i =/
i

= HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $6495

Turntable qud!itv with fully nmomatic
features! A unique ‘‘turntablec pause’ allows
record to f'.lll gently into place while turntable is stopped. The tone
arm cngages the motionless record., and a friction clutch assures
smooth start. Automatic speed sclector plays mixed 33!)4 and 45
RPM records regardless of sequence. Four speeds available: 16, 334,
45 and 78 RPM. Changer complete with GE-VR-I1 cartridge with
diamond LP and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

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

A real work horse packed with top quality
features, this hi-A amplifier represents a
remarkable value at less than a dollar per
watt. Full audio output at maximum
damping is a true 55 watts from 20 CP§
10 20 ke with less than 2% total harmonic MODEL W7-M $5 495
distortion throughout the entire range.
Featuring famous “‘bas-bal™ circuit, push-
pull EL34 tubes and new modern styling.
Shpg. Wit. 28 Ibs.




“BOOKSHELF' 12 WATT AMPLIFIER KIT
MODEL EA-2 $2895

There are many reasons why this attractive amplifier is such a tre-
mendous dollar value. You get rich, full range, high fidelity sound
reproduction with low distortion and noise . .. plus ‘*“modern styling".
The many features include full range frequency response 20 to 20,000
CPS +1 db with less than 19, distortion over this range a( full 12
watt outpul—its own built-in preamplifier with provision for three
separate inputs, mag phono, crystal phono, and tuner—RIAA c¢qual-
jzation—separate bass and treble tone controls—special hum control
and it’s ecasy-to-build. Complete instructions and pictorial diagrams
show where every part goes. Cabinet shell has smooth leather texture
in black with inlaid gold design. Shpg. Wt. 15 lbs.

"MASTER CONTROL" PREAMPLIFIER KIT
MODEL WA-P2 $1975

All the controls you need to master a complete high fidelity system
are incorporated in this versatile instrument. Features 5 switch-
selected inputs each with level control. Provides tape recorder and
cathode-follower outputs. Full frequency response is obtained within
+ 115 db from 15 to 35,000 CPS and will do full justice to the finest
available program sources. Equalization is provided for LP, RIAA,
AES, and early 78 records, Shpg. Wt. 7 Ibs. =

HIGH FIDELITY TAPE
RECORDER KIT

MODEL TR-1A $O995 MODEL TE-1 $3995

Includes tape deck assembly. pre- Shpo. ‘Wt 10 Ibs. (Tape Preamplifier Only)
amplilier and ro |l of tape.

The model TR-1A provides monaural record/playback with fast
forward and rewind functions. 7Y4 and 334 IPS tape speeds are
selected by changing belt drive. Flutter and wow are held to less than
0.35%,. Frequency response at 7145 IPS +2.0 db 50-10,000 CPS, at
33% IPS +2.0 db 50-6,500 CPS. The model TE-1 record/playback
tape preamplificr, supplicd with the mechanical assembly, provides
NARTB playback equalization. A two-position selector switch pro-
vides for mike or linc input. Separate record and playback gain
controls. Cathode follower output. Complete instructions provided
for easy assembly. Signal-to-noise ratio is better than 45 db below
normal recording level with less than 197 total harmonic distortion.
(Tape mechanism not sold separately). Shpg. Wt. 24 Ibs.

HIGH FIDELITY AM TUNER KIT
MODEL BC-1A $2695

Designed especially for high fidelity applications
this AM tuner will give you reception close to
FM. A special detector is incorporated and the
IF circuits are ‘‘broadbanded' for low signal
distortion. Sensitivity and selectivity are excellent
and quiet performance is assured by a high
signal-to-noise ratio, All tunable components
are prealigned before shipment. Your “*best buy**
in an AM tuner. Shpg. Wt. 9 lbs.

HIGH FIDELITY FM TUNER KIT
MODEL FM-3A $2695

For noise and static-free sound reception, this FM
tuner is your least expensive source of high fi-
delity "material. Efficient circuit design features
stabilized oscillator circvit and broadband IF
circuits for full fidelity with high sensitivity. All
tunabic components are prealigned before ship-
ment. Edge-illuminated slide rule dial. Covers
complete FM band from 88 to 108 mc. Shpg.
Wt. 8 lbs.

“"UNIVERSAL’ 12 WATT
AMPLIFIER KIT

MODEL UA-1 $2195

1deal for stereo or monaural applications, this
12-walt power package features less than 27,
total harmonic distortion throughout the entire
audio range (20 to 20,000 CPS) at full 12-watt
output. Use with preamplificr models WA-P2
or SP-1 & 2. Taps for 4, § and 16 ohm speakers.
Shpg. Wt. 13 Ibs.

: ®
HEATHKIT

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

Heathkil hi-fi systems are designed for maximum flexi-
bility. Simple conversion from basic to complex systems
or from monaural lo stereo fs easfly accomplished by
adding to already existing units. Heathkil engineering
skill Is your guaranlee agains! obsolescence, Expand

your hi-fi as your budgel permils . . . and, if you like,
spread the payments over easy monthly installments
with the Heath Time Payment Plan.
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CONTEMPORARY
Model CE-1B Birch CHAIRSIDE ENCLOSURE KIT

_ Model CE-1M Mahogany MODEL CE-1 $4395 h
=L eac

Control your complete home hi-fi system right from
your easy chair with this handsome chairside en-
closure in either traditional or contemporary mod-
cls. 1t is designed to house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and the WA-P2
preamplifier, along with the RP-3 or majority of
record changers which will fit in the space provided.
Wel ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on either right or left side as
desired during the construction, and the lift-top
lid in front can also be reversed. All parts are pre-
cut and predrilled for ¢asy assembly. The con-
lemporary cabinet is available in ¢ither mahogany
o Mistiim Guerall Blanet . TRADITIONAL or birch, and the traditional cabinet is available in

2 A anslanss Model CE-1T Mahogany  mahogany suitable for the finish of your choice.

18" W.x 24" H. x 35%" D. All hardware supplied. Shpg. Wt. 46 Ibs.

¢ No Woodwaorking Experience
Required For Construction.

s All Parts Precut & Predrilled
For Ease of Assembly.

IT'S EASY . . . IT'S FUN “BASIC RANGE'' HI-FI SPEAKER SYSTEM KIT

The modest cost of this basic speaker sys-
AND YOU SAVE UP TO ¥% oSt : k
WITH DO-IT-YOURSELF HEATHKITS R R T

hi-fi_enthusiast. Uses an 8° mid-range
Putling together your own Healhkil can be one of the most wyoafer andia conplession;type lwele feZA0
1 ! d : 4 cover the frequency range of 50 to 12,000
exciting hobbies you ever enjoyed. Simple step-by-step in- T CPS. C Ty A R e i
: Sppldai A . Crossover circuit is built
slructions and large piclorial diagrams show you where 5 n : ¢
. in with balance control. Im-
every parl goes. You can't possibly go wrong. No previous ‘pedance is 16 ohms. Power rat-
eleclronlc or kit building experlence is required. You'll . :
learn a ol about your equipment as you build i, and, of

ing 25 watts. Tweeter horn ro-
course, you will experience the pride and satisfaction of tates 56 that the speaker may
having done It yourself.

be used in either an upright or -
horizontal position. Cabinet is

made of veneer-surfaced fur-

niture-grade plywood suitable

for light or dark finish. All wood
parts are precut and predrilled

easy assenibly. Shpg. Wt.

bs.

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

DIAMOND STYLUS Hi-Fi

PICKUP CARTRIDGE LEGATO HI-FI SPEAKER SYSTEM KIT
MODEL MF-1 $28695 MODEL HH-1 $29996
Replace your present pickup with the MF-1 The startling realism of sound repro- i
and enjoy the fullest fidelity your library of duction by the Legato is achicved™§
LP’s has to offer. Designed to Heath specifica- through the use of two 15" Altec
tions to offer you one of the finest cartridges Lansing low frequency drivers and a
available today. Nominally flat response from specially designed exponential horn
20 to 20,000 CPS. Shpg. Wt. 1 1b. with high frequency driver. The special
crossover network is built in. Covers
“RANGE EXTENDING" HI-FI 2510 20,000 CPS within + 5 db. Power
SPEAKER SYSTEM KIT rating 50 watts. Cabinet is constructed

of 34" veneer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your

The SS-1B employs a 15” woofer and super
tweeter to extend overall response of basic
YR Spraber ROt 33 oIV CES o1 db: choice. All parts are precut and pre-
Crossover circuit is built in. Impedance is 16 drilled for easy assembly. Shpg. Wt.
ohms, power rating 35 watts. Constructed of 195 Ibs

34" veneer-surfaced plywood suitable for light -
or dark finish. Shpg. Wt. 80 lbs.

COMPANY - BENTON HARBOR 25, MICH,

pioneer in

MODEL SS-1B

“do-it-yourself’
99 ‘electronics

U a fb/bsidiary of Daystrom, Inc.
| =g

O Please send the Free Heathkit catalog.

Enclosed find $........ name
Please enclose postape
for parcel post—express
orders arf'c shlnocd” de-
livery charges collect, ;

Alf prices F,0.8. Benton ~ 2ddress
Harpor, Mich. A 203 de-
posit is required on all
C.0.D. orders. Prices )
subject fo chanpe with-  cily & state
out notice.

SEND FOR FREE CATALOG

Describing over 100 easy-to-build
kits in hi=fi, test, marine and ham
radio fields. Also contains com-

QUANTITY ITEM MODEL NO, PRICE

plete specifications ‘and sche-
matics.
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A Pilot for Regency

1. THE REGENCY HFT-1A

I've been playing with a pair of lovely
little all-transistor preamplifiers lately, And
as a result, I've been fussing with a prob-
lem in pilot lights.

Iixeept for the glaring lack of this Iast
commodity, the Regency HI'T-1A batiery-
powered Pre-Amplifier (Regeney's spell-
ing) is a pleasure to use and a double-
pleasure; more or less, in a pair for sterco.
A pleasure for me, that is, until T ran the
batteries dead, which was all too soon.
More of this later.

Transistor audic, especially the all-tran-
sistor sort, has been exerting a lot of fas-
cination upon audiofans thiz last year.
There is the newness of the cireuitry, of
course, But more important are the nesw
factors of miniature size, extraordinarily
low current drain and the convenience of
low-impedanee inputs that allow the tran-
sistor preamp to be used in place of a
trangformer for low-impedance broadeast-
type mikes (with long cables) and for mag-
netic phono ecartridges. Also of interest is
the battery-type operation and the new
applieations for portable, non-power-line
hi-fi, often possible from an anto battery.
Last year, the Vico all-transistor complete
hi-fi amplifiers brought more inquiries to
this department than anything I had men-
tioned in many a month, though the com-
pany later got into a snarl of some sort and
gave up.}

T first got interested in transistor Li-fi
thanks to the pioneer Tisher all-transistor
preamp of a few years back, a small bat-
tery-operated unit that unexpectedly went
fo work as an emergency mike preamplifier
for my broadeast tape set-up and managed
to last a whole season on the original bat-
tery, pending the completion of my perma-
nent equipment. The new Regeney preamp
is its latest deseendent and it is a “com-
plete” unit, with phono equalization, bass
and treble controls, fumetion switeh, all
operated in a very small space from built-
in batteries. T was delighted at the com-
paetness, good looks and the easily man-
aged multiple functions that lhave been
incorporated into thig small unit and my
only beef, a great big one, is that the
Regeney doesn’t tell you when it is turned
on. Not so you'd notice it, anvhow. For
thig, however, I have found a dramatic
solution, not envisioned by Regeney.

You see, the very first day I got these
fwo preamps I inadvertently left them on

{ The Vico line is being reorganized, the
entire inventory having been sold out by its
originator, Video Imstruments. A new cor-
poration was being formed to take over
the line and the interim management w
by the Altshuler Management Co., 1
North Bronson Av., Los Angeles 28, Calif.
Turther infornmation will be forthcoming
from them, when & if.

8
)

10

for several hours. A few days later I did
it again, though I had told myself T just
wouldn't. That time it wag overnight, The
end came quickly, alas, when I set off for
the eountry the same weekend leaving the
little darlings happily burning their hearts
(batteries) out. When T got back, on blue
Monday, they were dead, very dead.

But before I give you my answer to this
life-and-death problem in Regeney's HIP'T-
1A, let me deseribe the preamps’ living
virtues, given fresh batteries.

The HI'T-1A is a neat oblong measuring
only about seven by two by three inches,
add a quarter-inch or so each way. 1t is
Llack with a handsome gold front panel
and four round, black econtrol knobs, leg-
ibly marked SELECTOR, BASS, TRI-
BLE, LEVEIL, garlands of numbers en-
cireling the last three, zero at the top.
(One curious thing is that the “flat™ posi-
tion is not exactly at the zero point but
glightly off to one sidée—wvhich ig just plain
nufty and surely unnecessary. But the dis-
placement is slight enough s0 you ecan
ignore it in praetice and, at this stage,
T've already forgotten the precise “flat”
points.) The SELECTOR knob has fouor
positions, rather faiutly warked a6
PHONO, MIC, TUNER, XTAL PHONO.

What? No RIAA, AES, 78, COL, LP,
LON, ete.? Nope! Not a trace of 'em, and
I thorougbly approve. This is a good ex-
ample of the latest trend in the old busi-
ness of record equalization and it was
surely inevitable, onc¢e the dismal tangle
of some years back was ironed ont in favor
of ncar-conformity, around RTAA.

T've always felt that eventually we would
have on most equipment just the one equal-
ization position—more accurate, none at
all, with RIAA taken for granted and
built-in, That's what we have in Regency’s
preamp, and I remind you that most varia-
tions in the old record eurves ecan still be
talken care of via the average bass and
treble controls—and that, too, within quite
small tolerances, as wag pointed ouf long
years ago by engineer Howard Sterling in
connection with his Ileetronie Workshop
and Waveforms amplifier lines.

The rear of the Regency is neatly ar-
ranged, with four inpuf soeckets &t the
usual right end of the panel (as you look
at the baek) and a single main output
socket at the other end, well igelated.
Good: too many preamps mix the inputs
and outputs together, inviting all sorts of
wroung l'.()li)l(‘(‘.t.i()lls.

It operation, the little preamp is ecasv
and convenient to use (not counting that
fatal lack of an oN signal). The unit is just
heavy enough so that you can work it with
one hand, without slippage. Note that many
small units of this sort are so light in
weight that, paradoxieally, you must use
both hands in order to operate the con-
trols. A thought, here, for those who would

achieve even more extreme hi-fi miniaturi-
zation. I

A pair of Regencies will fit nicely into
an odd eorner of any hi-fi system, on top
or to one side of other squipment, with a
minimum of cablez; there ave cork comypo-
sition feet on the bottom corners to anchor
the unit and minimize seratehes. They're
only stuck om, with rubber cement, but
they work. Why not?

A removable back plate with two serews
allows for battery changing and the unit
will operate either on one or two 9-voll
batteries—same life but higher sound
quality with 18 volts. This would seem to
be an inherent choice in transistor battery-
powered equipment and it represents a
good value, too, sihice you may economize
with only one hattery (they cost plenty of
eagh) or, in an emergency, make nse of one
when a seeond isn’t available. The rela-
tively large-eapacity batteries that were
furnigshed by Regency were a good idea, but
when T tried to replace them I found that
one New York supplier didn’t carry the
tvpe. Not important, since battery avail-
abilities vary from place to place; I put
in a common but smaller type, Burgess
206, whiech worked out fine. There's room
for various types and sizes, in ecase of
necessity.

As to sound, the Regeney preamp docs,
to be sure, produce that characteristic
slight hiss, at higher gain levels, which
gseems to be inevitable in all-transistor de-
sign at this stage. Here, you trade hum
for hiss and, when you eome down to it,
I prefer a bit of hiss any day. Not obtru-
stve mind you—just a bit of it, dewn in
the tube-noise area.

As a comparison, I tried one Regency
preamp hooked into one half of a stereo
set-up, the other channel going through a
Dynakit preamp, both set at RIAA with
the tonc controls flat. (The Regency, by
the way, hasg all the gain you can poessibly
want and, indeed, it had more gain by a
good deal than the correspondiug input
channel on my dual-12-watt stereo ampli-
fier of standard tube design.) Now lhere T
noticed at once, T must admif, that the
tonal balance on this direct comparison of
two sterco channels was not exactly the
same throngh the two vreamps—RIAA or
no. (But 1 would be hard put to it to
choose which seemed “‘righter”). They were
slightly different, and that wasg that.

Tolerances

Which, I think, merely offers a slightly
realistic proof of the principle, usually left
unmentioned, of allowable tolerances in
good audio design. Nobody matches the
RIAA curve exactly, without some leeway,
Maybe nobody ever has, Every audio man,
every manufacturer, knows perfectly well
that those little works “plus-or-minug”
mean what they say, and in every audio
component, too.

Perhaps the toleranees in matehing the
ideal RIAA curve (which, I gather, is sup-
posed to be designed for fairly easy mateh-
ing via common component values) are not
quite as c¢lose in general practice as, say,
the much-advertised tolerances for over-all
amplifier regsponse, distortion and so on. I
wouldn’t know, But I strongly suspeet that
in much of our present andio equipment,
including the best, equalization tolerances
arg wide enough so that if two unlike
models of different make happen to hit the
opposite extremes within their respective
tolerance limits, the resulting sounds on
direet comparison could be noticeably dif-
ferent, taken from the standard RIAA
control settings. Nothing for us to be
ashamed about, I’d guess; nor could T put
blame either on Dyna or Regency in this
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NEW STEREOPHONIC EQUIPMENT

HF85: Stereo Dual Preamplifier is a complete steres con-
trol system in ““low silhouelte’ design adaptable to any
type of installation. Selects, preamplifies, controls any
slereo source—tape, discs, broadcasts, Superb variable
crossover, feedback tone controls driven by feedback
amplifier pairs in each chaanel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners & FM

Multiplex. One each auxiliary A & B input in each channel.

e Independent level, bass & treble controls in each channel

may be operated together with built-in clutch. Switched-

in loudness compensator. Function Selector permils hear-

ing each stereo channel individually, and reversing them;

A N D also use of unit for sterco or monophonic play. Full-wave

ex e r S rectifier tube power supply, 5-12AX7/ECC83, 1-6X4. Works

with any high-quality stereo power amplifier such as

EICO HF86, or any 2 high-guality mono power amplifiers

such as EICO HF14, HF22, HF30, HF35, HFSO, HF60.

“Extreme flexibility . . . a bargain" — HI-FI REVIEW.

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

"o HF86: Sterco Dual Power Amplifier for use with HFB85

above or any good self-powered stereo preamp. Identical

. Williamson-type push-pull EL84 power amplifiers, con-

servalively raled at 14W, may be operated in parallel to

I n (o deliver 28W for non-stereo use. Either input ¢an be made

common for both amplifiers by Service Selector switch.

Voltage amplifier & split-load phase inverter circuitry

feature EICO-developed 12DW7 audio tube for significantly
-th better performance. Kit $43.95. Wired $74.95.

e e S u S a re HF81: Stereo Dual Amplifier-Preamplifier sclects, ampli-

: fies & controls any stereo source — tape, discs, broad-

casts—& feeds it thru self-contained dual 14W amplifiers

te a pair of speakers. Monophonically: 28 walts for your

speakers; complete stereo preamp, Ganged level controls,

separate focus (balance) control, independent full-range

bass & treble controls for each channel. identical William-

son-type, push-pull EL84 power amplifiers, excellent out-

put transformers. “'Service Selector’ switch permit

World-famous preamp-contyol sectionvtloedriv:the inlse“r,:\al po‘i:erlasmuo?ie-
EICO advantages :;e.rs wl;'ne °:{'.1°t'. nrearr;n-corlnuol xlg'c_tion isE Ie(lt[ (r{ze ta .
rive vour existing external amplifier. “Excellent’” — >
3 = SATURDAY REVIEW; Hi-FI MUSIC AT HOME. '“Outstand- 2
guarantee your complete satisfaction: ing quality . . . extremely vgrnli?e" — R?\DFO &°T|:ISNE:"S z
LAB-TESTED. Kit $69.95. Wired $109.95. Includes cover. =
1 i i H MONO PREAMPLIFIERS (stack 2 for St -85 b U
. ﬁgvar?ced e;glneermg e Finest quality components new desen. Ipuls AR ILE L e LR -
z nr A i i ~t tridge & hi-level . IM di i 049 -
* ‘Beginner-Tested," easy step-by-step instructions @ aut. Atractive riow siouetts” design. nirsss [
o LIFETIME service & calibration guarantee Kit, $28.85. Wired $44.55. HF65 (with power supply) Kit iR
e IN STOCK — Compare, then take home any EICO MOHO RN ER AP IERS o
- % Wi (2] . L -
equipment—right “off the shelf""—from 1900 neighbor- HESO (8ow), HESO. (S0W), HEQS (35W), HF30.(soW), HF22 I
hood EICO dealers. e 3 U s 3

MONO INTEGRATED AMPLIFIERS

(use 2 for STEREQ)

HF52 (50W}, HF32 (30W), HF20 (20W), HF12 (12W): from

Kil $34.95. Wired $57.85.

SPEAKER SYSTEMS (use 2 for STEREQ)

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft, split

conical bass horn. Middles & lower highs: front radiation

fram 814 edge-damped cone. Distortionless spike-shaped

super-tweeter radiates omni-directionallv. Flat 45-20,000

cps, useful 30-40,000 cps. 16 ohms. HWD 36", 154”,

11Y%,”. “Eminently musical’’—Holt, HIGH FIDELITY. “Fine

for stereo”—MODERN HI-FI. Completely factory-built:
Mahogany or Walnut, $139.95; Blonde, $144.95.

HFS1: Bookshelf Speaker System, complete with factary-
built cabinet. Jensen 8” woofer, matching Jensen com-
pression-driver exponential horn tweeter. Smooth clean
bass; crisp extended highs. 70-12,000 cps range.
FM Tuner HFT90D Capacitv 25 w. 8 ohms. HWD: 11” x 23” x 9, Wiring

AM Tuner HFT94 time 15 min. Price $39.85.

FM TUNER HFT90: For the first time, makes practical
even for the novice the building of an FM tuner Kit equal
| to really good factory-wired units. No instruments
needed. Pre-wired, pre-aligned temperature-campensated
*front end"™ is drift free—climinates need for AFC. Pre-
cision “eye-tronic'' DM-70 traveling tuning indicator, sup-
plied pre-wired, contracts at exact center of each FM
channel. Pre-aligned IF coils. Sensitivity 6X that of other
kit tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db
quieting, full imiting from 25 uv. IF bandwidth 260 ke
at 6 db poinls. Frequency response uniform 20-20,000
cps =1 db. Has 2 output jacks: cathode follower output
1o amplifier, plus Multiplex output for FM Multiplex
Stereco adapter; thus prevents obsolescence. Flywheel
tuning, AGC, stabilized low limiting threshold for excel-
lent performance from weaker signals, broadband ratio
detector for improved caplure ratio & easier luning, full-
wave rectifier & heavy f{illering, very low distortion.
"*One of the best buys you can get in high fidelity kits*’
— AUDIOCRAFT. Kit $39.95*. Wired $565.95*. Cover $3.85.
*Less Cover, F.E.T. incl.

NEW AM TUNER HFY94: Malches HFT90. Selects *‘hi-fi*’

wide (20c — 9kc @ —3 db) or weak-statien narrow

{20c — Ske @ —3 db) bandpass. Tuned RF stage for high

i Omni-directional selectivity & sensitivily; precision ‘“‘eye-tronic™ tuning.

Monaural Preamplifiers: Speaker System HF52 Built-in ferrite loop, prealigned RF & IF coils. Sensitivity

F65, HFE5A 36" H % 15%4" W x 11%%" D Juv @ 30% mod. for 1.0 V out, 20 db S/N. Yery low
(stack 2 for Stergo)

Inc.

Co.,

Copyright 19258 by EClectionic Inur,

Add 5% In the West.

" B%OKSQEI{

Monaural Integrated Amplifiers: LR

0, 30, 20, and 12-Watt HFst
(use 2 for Stereo)

noise & distortion. High-Q 10 kc whistle filter.
Kit $39.95. Wired $69.95, incl. Cover & F.E.T.

EICO, 33.00 Northern Blvd,, L.I.C. 1, N.Y. A-6

| sHow ME HOW TO SAVE 50% on 65
| models of top-quality: e o 5
[J Hi-Fi [ Test Instruments “Ham*” Gear
B 501“355!. g(;bfzstaer:goidn-\!\!atl I Send FREE catalog & name of neighbor-
I

Stereo Power Amplifier HF86 hood EICO daalar.

NAME...
ADDRESS.

Over 1 MILLION EICO instruments in use throughout

In New York hear “The EICO Stereo Hour,” WBAI-FM, 99.5 mc, Mondays, Thursdays and Saturdays, 7:00 P.M.
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Enjoy a DOUBLE Benefit=Genuine Patented UItra-Liﬁé

12

a;r® ciroﬁitry PLUS Famous ACRd frahsldrrﬁers

TWIN CHABSIS
HYEREO 20-20

STEREO 20-A

*297?

STEREO 20

FLA50

36 WATTS - MONAURAL
18 WATTS PER CHANNEL ’

SATELLITE

SELF POWERED

ADD FOR SYEREO USE

Three Pay as you GROW Stereo-Series 20 Amplifiers ot Unique Size, Set New Standards of Performance
WRITE TO ACRO PRODUCTS CO., 369 SHURS LANE, PHILADELPHIA 28, PA. FOR INFORMATION ON LATEST ULTRA-LINEAR® DEVELOPMENTS

18 WAYTS MONAURAL

partieular comparison of mine, The differ-
ence was within my tolerance.

If you unse @ pair of identical Regeney
preamps (or a pair of Dynakits) for
stereo, these minute differénces will never
show up at all. They didn't in my pair of
pairs.

2. BATTERY PILOT

But now we come to the big joker in the
Regeney Pre-Amplifier—and in  virtually
every other battery-operated transistor de-
vice in the audio field. (That’s why I’'m
making a big point of it here.) How can
yvou tell when the thing iz on? How can
yon prevent accidental extinetion of the
expensive batteries inside?

You see, thia is one of those petty, ex-
ternal problems that just don’t get at-
tended to properly by engineer designers,
who have their hands terribly full with
weightier matters of transistor cireuvitry,
space constrietion and what-not. But far
yve doughty consumer, this is the top-rat-
ing problem—if his batteries go dead by
mistake. No two ways about.that:_ask the
man who'd had it happen to him. Me, for
instance.

I don’t need to go into the praectical
difficulties involved in figuring out a really
visible mechanical ox signal for such de-
vices. The problem was a familiar one in
the old portable radios, long before tramn-
sistors, Varions mechanical possibilities
were tried out with greater or lesser in-
genuity; some makers clearly had this on
their minds more than others. Some of the
old radios said *“on” to you in very small
letters, or mnone at all. Others politely
waved neat little red flags. Not bad.

But the tiny transistor radios have just
about given up on this score, and most of
us have had to accept battery loss as one
of the inevitable risks of portable minia-
ture equipment. Nothing ean be done, we
say, and shrug it off—until the next tran-
sistor battery goes dead.

Now in hi-fi egnipment the situation
isn’t quite as simple, nor ean we ghrug quite
so easily. Our standards for hi-fi operation
are definitely higher and more exacting, for
one thing, and that includes reliability of
operation—over 2 long time. There isn't a
one of us who won’t be violently annoyed
if a transistor preamplifier goes dead on
us just when we want it, thereby knocking
our entire hi-fi system out of serviece.

In the home, where the rest of our equip-
ment ordinarily runs on 117 volts and is
good for indefinitely long use, such a fail-
ure of cruecial equipment ean be particu-
larly infuriating. Even in the sort of port-
able, outdoor, camp-style use that is the
speeial strong point of transistor hi-fi, bat-
tery failure by accident is enough to make
anybody curse and swear. It's just too
much to take, especially when the fault is
your owin. Phooey! is the mildest term
likely to be emanated, and Regeney would
do well to cock its mental ear and shiver
at the mere thought of stronger language.

T'or these reasons, you would think, any
hattery-operated hi-fi component (not to
mention small radios and the like) would
be designed at the least for maximum visi-
bility of wlhatever ON indicator is practieal
under the circumstances, Even if you ean't
do more than mark the ON-OFF switel,
you can make the indieation as visible as
possible, especially if your ON switeh is
incorporated in the volume control, as in
the Regency preamplifier.

Dead or Alive

But the Regeney people evidently had
their minds elsewhere. Their little preamp,
so neatly and sensibly turned out in other
respects, is a real booby trap for the ae-

¢ident-prone operator with Ris mind on
other matters (musie, for instanee). In-
deed, the combination of factors that ask
for acecidental running-down of the bat-
teries is quite uncanny. As I say, I was
caught three times and struck ouf, cold.

A, The ox switeh is on the level control,
a round knob with a very small white dot
that in normal use appears at a great va-
riety of positions, rather than one standard
and instantly visible ox location, to cateh
the eye.

B. This black knob, with the too-small
white dot, is right alongside three ofher
identical black knobs with small dots, all
of which are constantly variable in their
positions. Nice to look at—but your eyes
haven’t a chance of noticing the special
position of that tiny, CRUCIAL white dot
on the right knob that indicates oON, via
the volume control.

C. Tinally, it just happens that the
switehed volume control used on thig Re
gency preamp is one of those that rotate
almost all the way around at the extremes
of its turn, The OFF position is at roughly
half past six; the ON position when the
volume is fully rotated is half past five.
Much too close for comfort and your eye
is very unlikely to notice the small dif-
ference at all. Mine didn’t.

So, you see, in order to ensure, as the
British say, that the preamp gets turned
off every time, you really must have a
check list and a co-pilot to read the items
off for vou, each time you cease playing
your hi-fi! With the best will in the world,
I couldn’'t make my pair of Regencies last
more than a week—and the four new hat-
teries cost me money that wasn’t pleasant
spending.

The simplest sort of solution for this
problem is, obviously, to put maximum
eommon sense and ingenuity into design-
ing visible oN-OFF positions that are as
blatantly clear as possible, so that your eye
is caught even when you are at your most
absent-minded peak of non-attention. Not
eagy, but something can be done, even
without special gadgets. Simply use clear
marking.

Beyond that, you counld try again to work
out some ingenious meehanical signal of
the “red flag” sort which appears when the
unit is turned om, disappears when it is
off. Tivery good reason for doing so.

Don't forget that when a battery oper-
ated wnit is nsed with other equipment—
as here—each section must be turned off
independently. That was my primary trou-
ble. After years of habit-forming master-
swit¢h operation, I just didn’t remember
to furn off my 117 volt equipment and
then turn off each of the preamps, sepa-
rately. Thus for hi-fi equipment of this
battery sort you need much more, a really
drastie oN signal, an indicator that posi-
tively yells at you, so to speak.

In fact, what yon need, obviously, is a
pilot light. Of course! Nateh! What else!
And there, friends, is the big question that
struck we. Why not a pilot light?

Let’s Add a Pilot Light

Now there must be something wrong
here. You CAN'T add a pilot light. If vou
could, somebody—everybody—would bave
done so, long since. Pilot lights just aren’t
practical in battery operation. They are
fine when the current souree is 117 volts
from the power line. Nobody, but nobody,
wounld be foolish enough to think that a
pilot light on a battery would make sense.
Nobody but me, anyhow.

You sece, I'm an obstinate cuss when I
get amoyed. I won't take no for an answer
until T get pushed real hard.

When these two neat little Regency pre-

(Continued on page 46)
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New JBL Dale Enclosure, Madel C49. for
JBL Lingar-Efficizncy drivers measures
23% " x 11% 12" high, is delighttul in
ils simplicily, refreshing in its restraingd
use of interest-arousing dazign details.

New IBL Madison Enclosure, Model C438,
233" x 13347 » 113 ” high, raflacts the
influgnce of Danish dasign. Finished on four
sides and fronl, the Madison may be uted

in eilher vertical ar linrizontal position,

DESIGNS NEW
PRECISION
LOUDSPEAKERS
FOR SMALL
ENCLOSURES

PRESENTING THE JBL LINEAR-EFFICIENCY SPEAKER

You see an all-new precision transducer that could only be a product of James B.
Lansing Sound, Inc. The company which brings you the best speakers for horn enclo-
sures and the best units for reflex enclosures now offers the finest infinite baffle type
transducers. Under intensive development for a year and a half, design judgment and
engineering decisions were recurrently confirmad by analog computer. You will hear
big, deep, accurate bass from these instruments. Application of new principles of
cone suspension permits unusually long linear excursion. Relatively high efficiency
with its attendant precision transient response, clean: reproduction, vast dynamic
range is achieved by use of large voice coils, precision-instrument tolerances, ad-
vanced magnetic circuitry — all typical of JBL transducers.

|1lustrated above is the 1BL Model LE1D,

the super 107 Linear-Efficiency Low
Frequency Driver, To the laft ate the new
X3 Dividing Network and the new JBL

Mode| LE30 High Frequency Driver. To

the far left is the new LES. the super 8
extended range Linear-Efficiency Loudspeaker
which gives a (lalness of response

from 30 to 15,000 cycles that Is

without precedent in a unit of this site

Write for a complete description of these new units and the name
of the Authorized JBL Signature Audio Specialist in your community. JAMES B. LANSING SOUND, (NC. / 3249 CASITAS AVENUE, LOS ANGELES 39



EDITOR'S REVIEW

STEREO QUALITY

HERE IS QUITE A DIFFERENCE of opinion as to the

quality of stereo records, and of stereo reproduc-

tion in general. While many listeners are relatively
well satisfied, some of the hypereritical ones complain
loudly that stereo records do not compare in quality
with the monophonic LP’s. Still others—and some of
the same ones—insist that no stereo effect is discernible
in their listening rooms.

We must admit that not all stereo records are
superlative, but we hasten to add that not all LP’s
were out of this world either. All the way from the
original scheduling of a recording date to the issuance
of pressings there are many things that can go wrong
—careless or inadequately rehearsed playing, im-
proper microphone placement, faulty tape recording,
faulty transferring to master dise, trouble in process-
ing, trouble in pressing, poor handling and packing,
and on and on and on. Any recording is subject to
niost of the same faults—stereo or monophonic—and
the one most likely to appear only in stereo work is
the matter of microphone placement. There are many
ways in which microphones may be distributed about
an orchestra, and the techniques are certainly not yet
reduced to a cut and dried process. It is still pretty
much cut and try.

But there is also the matter of equipment and—
and don’t forget it for a moment—the matter of
phasing. Some months ago we were invited to the
studios of a record company to hear the tapes of a
new recording. Before going into the listening room,
we were told that one of the speakers wasn’t right,
and would we cverlook it.

We listened for eight bars, concluded that the
speakers were out of phase, and asked to have the
music stopped. Thirty seconds with a serewdriver to
reverse one pair of wires and the ‘‘speaker’ was all
right again, and the tapes sounded fine.

If it is possible for those who work with musie
regularly—and in this case the same ones who made
the original recording—to hear a playback in which
one speaker is out of phase and not know what is
wrong, think how much more likely the average lis-
tener is to encounter the same difficulty. Stereo repro-
duction ean sound horrible—or at least it ean lose all
the quality it should have—if the speakers are not
phased properlv. And placement in the room is also
important. Quite a bit of experimenting may be found
necessary before one reaches the best guality and the
optimum in stereo that he has a right to expect. After
that, the excellent records will sound superb, and the
medioere and poor ones will sonnd medioere or poor
—at least it will be possible to judge records from that
time on.

We will agree that a stereo system is more eritical
to set up and get working to the listener’s complete
satisfaction than any single-channel outfit. But in all

14

fairness, remember how long and hard you worked to
get your first monophonie system performing the way
vou wanted it to. And by the same token, remember
that early LP’s weren’t all perfect either.

From our own observations, much of the cause for
complaint arises from listening to psendo-high-fidelity
merchandise with which the market is flooded. People
who have heard about stereo and have gone to their
local appliance outlets and listened to some of the
merchandise offered under the label “*high fidelity’’
have found little to get excited abont.

Two six-ineh speakers 24 inches apart can never
approach satisfactory stereo quality, nor will an assort-
ment of oversized TV-quality speaker units in half-
inch plywood cabinets come anywhere near to good
musical reproduction. Even if you are not in the
market for a top-quality component stereo installation,
at least take the trouble to condition your ears to
what a good system can sound like, even if you must
stick to a budget fizure below what vou would like.
But jndging the whole field of stereo records on equip-
ment that in itself is far from perfect is like deciding
that automobiles are no good because vou have just
taken a ride in a 1924 Maxwell and been less than
enthralled.

Not everyone needs a Rolls Royee, but make sure by
trying a ride in one before you make up your mind.

FOUR-TRACK TAPE

Nearly a year ago we read considerable publicity
about a four-track tape cartvidge operating at 334 ips
which was expected by its originators to revolutionize
the tape-playback industry, but the machines failed to
reach the market. However, the four-track idea has
caught on, and performance at 7% ips has proved
excellent on most of those machines so far introduced,
eomparing quite favorably with two-track models with
respect to both quality and signal-to-noise ratio. Un-
doubtedly much of the improvement in performance is
the result of improved heads, which might possibly
have made the two-track 7l4-ips tape comparable with
professional single-track 15-ips tape.

Herbert L. Brown, vice-president and manager of
Ampex Audio, Inc., and recently elected president of
the Magnetic Recording Industry Association, an-
nounced on May 20 that producers of recovded tapes
had joined together to launch a wave of four-track
stereo entertainment, and that at least 150 releases of
the new tape would be forthcoming within the next
few weeks.

With a number of machines available on which to
play the new four-track recorded tapes, it seems likely
that magnetic tape will quiekly regain the position it
held beforz the inftroduetion of the sterveo dise. While
TVs-ips stereo tape is better than dises, in general. it
did not compare in price on a two-track basis. With
four tracks it does.
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FLUXVALVE AND T-GUARD ARE TRADEMARKS USED TO DENOTE THE QUALITY OF PICKERING & COMFANY INVENTIONS. 2071 A

Truly the finest stereo pickup ever made... - And ...because of this the STANTON
the STANTON Stereo FLUXVALVE is Stereo FLUXVALVE reproduces music
hermetically sealed in lifetime polystyrene with with magnificent sound quality...from both
all of the precision that has made Pickering stereophonic and monophonic records...with
a quality leader in the field of high fidelity negligible wear on record and stylus.
for more than a dozen years,
|n plain truth...the STANTON
For instance...only the Stereo FLUXVALVE is by far the finest stereo
STANTON Stereo FLUXVALVE has the pickup made...backed by a Lifetime Warranty*,
“T-GUARD" stylus assembly—so safe and easy assuring you a lifetime of uninterrupted,
to handle...so obedient and responsive trouble-free performance—with a quality of
to every musical nuance in the stereo groove. reproduction no other pickup can equal.
only the STANTON Stereo FLUXVALVE has We suggest you visit your Pickering Dealer soon
the parallel reproducing element contained in the —drop in and ask for a personal demonstration.

“T-GUARD"...assuring the proper angle of

correspondence between recording and playback o
styli for maximum Vertical Tracking Accuracy. e

&

7ot thase who con[Bear\ the A0b2nce e susuve wisw smirs rocsuces a
*Excluding wear and lear of the dlamond stylus fip and parts
of the relatad moving syslem in the “T-GUARD™ assembly. PICKERING & COMPANY, INC., Plainview, N. V.

NEWLY REVISED—*IT TAKES TWO T0 STERED"—ADDRESS DEPT. 8-69 FOR YOUR FREE COFY.
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“INo man
can improve o

an original invention...”
—William Blake

T ukere are many scientists today who would
argue this point with Blake.

At Bell Telephone Laboratories, for example,
we have seen original inventions improved
and re-improved countless times, the better
to serve mankind.

But William Blake went on to say “...
nor can an original invention exist without
execulion organized, delineated and
articulated.” Here Blake expressed ideas
that apply with striking emphasis today.
At Bell Laboratories organized effort is
constantly aimed at foslering an
environment in which inventions can exist
and prosper, where they can be

expressed either as ideas or in physical
form. and where clear understanding

of their principles can be achieved.

By helping scientists and engineers to
reach for the things they seek, by
organizing and coordinating their efforts,
Bell Laboratories has made important
contributions to the art of communications:
proof of the wave nature of the electron.

first research in radio astronomy, discovery of

the transistor principle. invention of the

feedback amplifier. Such ventures into the

unknown have twice brought the Nobel Prize to
Bell Laboratories scientists, and at the same time
have helped create the most efficient and versatile
telephone system ever known.

William Blake (1757-1827), a versatile genius, was
famous for brilliant, sometimes prophetic, insights which
he expressed with provocative beauty in drawing, painting,
poetry and prose.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT




The TW/PA2-A Comprehensive
Tape Preamplifier

ARTHUR W. WAYNE*

For high-quality reproduction from tape, the amplifier must be designed
for the job. Simplicity does not always produce the desired results, and
most stereo preamps are complex, though not necessarily complicated.

HERE ARE MaANY excellent professional

tape preamplifiers on the market,

particularly in U.S.A., but, unfor-
tunately, the circuitry of most of them
is rather heyond the capabilities of the
average hi-fi enthunsiast. On the other
hand, the number of simple-to-make cir-
cuits must be legion; but so also must be
the number of disappointed amateur
builders. This is not to say that the de-
signers of the simple civenits do not
know what they ave doing—it is merely
that the comparatively complicated pro-
fessional amplifier is, usunally, the end
product of an intensive development
projeet, while the simple do-it-yourself
affair is more likely to be the result of
a one- or two-of construction. The chief
difference is dictated by the profes-
sional’s basic necessity to make a profit
in a highly technical atmosphere, as
compared to the somewhat less strenunouns

* Shirley Laboratories Lid., 3 Prospect

Place, Worthing, Sussex, England.
LTS 100 in TG.S. AL

demands of the man who likes to make
things. However, it is sometimes possible
to combine the advantages of both
worlds, and the preamplifier to be de-
seribed, the Shirley Laboratlorvies Ltd.
type TW/PA2!, while being a really
professional pieee of equipment, is not
too diffienlt to make, needing, mostly
patience and a delicate touch with the
soldering iron. It is a design which has
been on the market for some while, and
was originally evolved as the basic unit
in a very exacting set-up indeed.

From the schematic, Fig. 1, it will be
seen that the recording amplifier is en-
tirely sepavate from the replay pream-
plifier, this arrangement removing, at
one stroke, what is probably the most
diffienlt part of tape amplifier construe-
tion, the involved switching required
when the tubes ave used for more than
one funetion. As shown, the eireuit is
arranged for use with the Ferrograph
“A” and “B” decks, but details for con-
pling to almost any other type of deck

will be given later. The recording ampli-
fier is in three stages, eomprising a Mul-
lard EI'86 microphone and low-level
pickup preamplifier, and the two halves
of a Mullard ECC81 double triode as the
main amplifier. Auxiliaries ineluded dur-
ing the recording function are a sus-
tained peak-indicating voltmeter of eon-
ventional design, and, of course, a bias
and eraze ogcillator. On replay, an EFS6
1s the head preamplifier, with another
186, triode-connecled, as lhe second
stage. The separation of the record from
the rveplay seetion permits, with three-
head decks, continuons monitoring dur-
ing recording. Letters and figures in the
sehematie refer to the tag-strips on the
underside of the T'errograph deck, con-
nection and switehing defails of whieh
are shown I Fig. 2.

Circuitry

The eireuit will now be considered in
more defail. J1 is an ovdinary single-
cireuit telephone jack, and can quite
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Fig. 1. Over-all schematic of the author’s amplifier.
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Fig. 2. Connection and switching details of Ferrograph 3A tape deck.

satisfactorily be veplaced by an RCA-
type phono jack. The value of R,, V7,
grid leak, is chosen as a reasonable
compromise for loading most types of
microphone; and there is no reagson why
it should not be replaced by a resistor of
lower value, if preferred, althongh users
of crystal mierophones should be warned
that, with certain individual tubes,
higher values may result in excessive
grid current. When the signal source is
a pickup, equalization and the termina-
tion load must he provided prior to the
input. R, and R, are low-noise high-
stability resistors, and ¢, grid 2 de-
coupling capacitor, can be increased to
0.1 uf with a slight improvement in bass
response. This inerease bhas not been
found necessary in the commercial ver-
sions of the amplifier. Coupling ca-
pacitor C, is chosen to give, with P,,
almost unity coupling down fo 50 eps,
and departures from this condition,
which may be necessitated by excessive
bass content in the input signal to J1,
ean be calenlated quite easily from the
formula R?/\/R?+ X? where X =reac-
tanee of the coupling eapacitor in ohms
at the significant frequeney f,, R=P,,
and R/\/R* + X? = fraction of f, passed
to the top of R via C,.

J,, the high-level input, for erystal
pickups and radic tuners, is a standard
two-cirenit telephone jack, and insertion
of the plug disconnects the whole of the
low-level section from the rest of the
amplifier. A phono jack may be used in
this position, too, but if it is, eare must
be taken to ensure that only low-imped-
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ance sonrees are put across its ferminals,
or noise from the preceding stage may
appear in addition to the signal. P,, the
RECORD gain confrol, is eonneeted via its
slider to the grid of 7,4, half of an
ECC81. It will be noticed that R, the
cathode resistor for this tube, is quite
low in value as compared to R, the
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3
>
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>
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Fig. 3. Cathode-follower output stage in
replay amplifier.
anode load. Thiz in intentional, again
with grid eurrent in mind, to avoid the
possibility of noise when operating the
gain confrol. €, passes the amplified
signal from V,; to the grid of V.,
which is, as can be seen, employed rather
as 2 low-output power amplifier than as
a voltage-amplifier; and (,, couples
V.p to the recording head by wayv of
R,, and R,,, which have the effect of
making the tube appear as a constant-
current generator to the head, an es-
sential condition in view of the inductive
component of the windings. €, and €,

provide the usual recording treble lift,
and although the ecirenit seems too sim-
ple to be effective, it does in fact work
remarkably well. It is self-limiting in
respect to the different tape speeds m
regular use, C, having no noticeable ef-
feet at 394 ips, boost at this speed being
ensured mainly by C,, while at 724 ips,
C; and C, between them, together with
the tape and head losses, give an ideal
rise up to about 12,000 eps, after which
the response drops steeply. At 15 ips,
the useful response is held np to around
15,000 cps. All these figures, of course,
are to some degree dependent on the
geometry and adjustment of the heads,
as well as the characteristics of the tape
itself. Reeording bass boost, to accord
with NARTB requirements, is covered
by the feedback network C,,, R4, B,
Ris. and if additional treble hoost is
desived for pulse and gimilar work, E,,
may be bypassed by a ecapacitor of 25
uuf to 200 puf, the actual value needed
being determined by experiment in as-
sociation with the neecessary fest gear.
(It should perhaps he remarked that, if
this modification be made, it is unpleas-
antly easy, without great care in lead
dress, to convert the amplifier into an
effective pulse generator on its own). As
¢, and C; offer a comparatively low-
impedance path at the bias frequency of
50 ke, a trap cousisting of a 20-mh coil
tuned by a 400-puf capacitor terminates
the recording amplifier.

Record level monitoring is by the sus-
tained peak-indicating VIVM. V,, R,,,
Ry, Rys, Bygo Byy, €y, Chsy and delay on
the needle return is determined by the
RC network C,,, R,;, time-constant,
which may be multiplied. by varying
C.., without upsetting the operating
condifions other than inereasing the
hang of the needle on peaks. P, taps off
the monitoring signal to a figure eon-
venient for the meter to handle, while
€, bypasses stray bias whieh might pre-
vent the meter from zeroing accurately.
It is possible that R,, will be a subjeet
for adjustment, as the necessary hack-
ing-off voltage on the cathode of V,, is
affected by individual valves as well as
by the delay network; but 470k serves in
the majority of cases. (U.S. constructors

Vv

A'AVA'A'A'A
1 Meg.
2700

+ QUTPUT

1€
8pf 150V

2700
ANAAAR

YWVWV

Fig. 4. Another output circuit which gives
good output into 600-ohm load circuit
with low distortion.
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Fig. 5. Schematic of auxiliary small power amplifier.

may prefer a cathode follower driving
a standard VU meter.)

T, C,, V, comprise the bias- and
erase-oscillator seetion. (7, is the Fervo-
graph 579 coil, and V, the EL84 steep-
slope power pentode.) P; permits of ad-
justment of grid drive for maximnm
output consistent with good waveform,
which should be a pure sinusoid, free
from second harmonics; and eunrrvent
feedback via R,, helps ensure this. Oy,
by acting as a resexvoir of B+, prevents
the too rapid cessation of oscillation
when the B+ supply is switched off via
the deck function switeh, this being es-
sential to ensure that the bheads will not
be left in a state of permanent magneti-
zation, with consequent noise on the
tape. Beeause of the comparatively low
impedance of the heads, T, is wound
with a step-down secondary winding, and
the erase head takes its enrrent from this
by way of C,,, the record head being fed
through €, and P;, the potentiometer
providing an adjustment for optimum
bias, the value of which is stated by the
makers of the deck for each individual
head. (Note that recording bias is not

taken across the whole head winding, but
is brought in via a tap about a third of
the way from ground terminal.)

On replay, the head is coupled to V;
via the deck switeh and 7,, the Ferro-
graph step-up transformer type 977,
which has a ratio of 1:6; and the con-
pling between V; and V, includes the
replay equalizing network, where most
of the bass boost is provided, as well
as a small inerement of treble lift to
help compensate for high-frequency
losses during REPLAY. (5, presents an
increasing reactance as the frequency
deereascs, in accordance with the for-
mula X=108/2fC, (where f is in ¢ps
and O is in uf), its shunting effect on the
signal becoming less and less, R,, pro-
viding the step, while the RC network
R,;, C54 boosts treble according to the
same formula, the decreasing reactance
of 0,,4 bypassing R,, at the upper end
of the seale. V, is another EF886, triode-
conneeted, and P; is the output potenti-
ometer. For long lines, this may be re-
placed by a control of down to 100k,
with slight reduction of maximnm out-
put signal, or it is possible to substitute

SOCKET

{NPUT CO-AX

- OO: OOO
(e} )

OCTAL POWER
CABLE
O O Q o o O INPUT
P3 P5 P2
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4-WAY

FIXING FOR OSC. COIL

@0 ¢{®

OUTPUT CO-AX

9@

Fig. 6. Exploded underside of bare chassis.
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a double triode for the EI'S6, the second
half being arranged as a cathode fol-
lower. The cirenit is given in Fig. 3, and
may be used for feeding into lines nup
to 20 ft. long, provided the terminations
are not less than about 80k ohms. With
600-ohm terminations, severe distortion
will occur with this type of cathode
follower, even at low levels, and it will
be more satisfactory to retain the EF86
and follow it with an ECCS2 connected
as a cathode-follower in the circuit of
Fig. 4, which will permit of a maximum
output signal of about 2 volts into such
a terminating impedance, with no meas-
nrable loss over the whole of the audio
range and bheyond. (I'rom the cirenit as
given in Fig. 1, up to 3 volts are avail-
able from a tape fully modulated on the
recording section of the amplifier.

It will be noted that B+ for the replay
seetion is drawn from the junction of
R, and C,: and this is absolutely essen-
tial if the power supplies as a whole
come from the main power amplifier
into which the output from ¥V, is fed.
The response on the replay side is such
as to permit of appreciable signal being
passed at 2 e¢ps or even lower, and in
most cases, if B+ is taken from the
junetion of C,; and R,, 4, and providing
of counrse that the low-frequency ve-
sponse characteristics of the power am-
plifier are good enongh, interaction will
cause motorboating at any frequency
between 0.5 and 10 cps, depending on
the eirenit constants.

Figure 5 is the schematie of an anxil-
iary small power amplifier, for monitor-
ing with three-head decks. Not to put
too fine a point on the matter, it can
fairly be deseribed as the triumph of
brute force and ignorance over civilized
design. It really is a disgraceful example
of low cunning. A very flexible tone-
control system is simulated by the simple
expedient of cutting bass and boosting
treble as a permanent feature, and then
reversing the process as required, by
means of P, and P;. Negative feedback
to minimize hum and disfortion is pro-
vided by R, and R,, and, as the ontput
transformer is oufside the feedback
loops, there is very little risk of instabil-
ity; so this component does not have to
be in the luxury class: the cheapest will
do. The experimenter will no doubt try
various values for B, and the lower it is,
the greater the feedback. The only re-
striction in this direction is when the
shunting effect of R, on R, is so great as
to reduee the load on V,p to too low a
figure. Substitution of the ECC83 by an
ECCB1 will put oft the evil, although the
gain of the amplifier as a whole will be
veduced, even without feedback. Lead
dress is nnimportant, as it appears to be
quite impossible to make mistakes in that
direction, but if the WB/U is used also
as a power source for the TW/PA2, B+
is better dvawn from the cathode of the
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Fig. 7. Chassis with sockets and hecter
wiring in place.

GZ30, and not from the junction of R,,
and C,,. The amplifier is unworthy of
further comment. Suggestions as to ob-
taining the parts for it will be given
later, and the total cost need be no more
than twenty dollars, and may well be
much less, as most of the bits and pieces
will already be in most constructors’
Jjunk boxes.

Returning to the TW/PA2, the gen-
eral dress should follow, in broad out-
line, that of the commercial article

the recording section. The corresponding
socket holes are noted, and that going to
the Gr pin is joined via a short length of
# 20 or heavier wire to any near point
on the chassis, for which one of the
sockat fixing rivets is an obvious choice.
The reason for this connection is fo keep
the deck frame and motor grounds away
from the main amplifier ground point.
Five tags on the octal socket are thus
available as anchor points, and the four-
wire power eable is now wired into place.
It carries heater supply, and B+ from
the power-pack, but if these supplies
are taken from the main replay power
amplifier, the ground retwyn from this
is not used, or hum will certainly result.
The replay output co-ax shell is the only
ground connection between the two am-
plifiers. R,,, is wired across the B+ “in”
tern:inal and the remaining spare on the
socket, which is now the main B+ bns.
Next, all the controls and the two jacks
are fitted into their respective positions,

2| 2|8
15 T L

ITALIC NUMBERS REFER TO CONNECTION POINTS ON FIG. !

Fig. 8. Arrangement of paris on resistor strip (group board).

which, one may be sure, is arvanged with
ease of construection and duplieation of
results in mind. The suggested chassis is
of mold steel, and is fitted with a bottom
covey, so totally enclosing the works, and
excluding external hum and noise pick-
up. An exploded view of the inside is
shown in Fig. 6, and the tube-socket and
control holes ean be drilled or punched
cither before or after folding, with equal
facility. Apart from the main openings,
the awateur will probably find it easier
to drill as he goes along, rather than
measure and mark ouf first.

The factory wiring procedure is based
on the assumption that the deck cable
forms are attached, and the power cable
is wired in, before any other work is
done. (It is only an assumption, but it
helps eclarify the position in the opera-
tor's mind.) With this end in view, a
three-way cable-form is connected to the
lettered terminal-strip under the deek,
one lead being joined to Gr, a ground
point on the frame, another to A, which
carries the recording signal, via the
switching, to its appropriate head, and
the third to G, the B+ bus for the oseilla-
tor. The remote ends of the form are
soldered into three of the pins of an octal
plug, for which a socket is provided on
the rear of the amplifier chassis, behind
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and then the tube heaters are wired up;
but note that the form between ¥, and
Vs carries, in addition to the heater
wires, one extra wire each for (1) the
B+ line from the junetion of B; and C;
to the replay section, (2) the cathode
lead from V, to R, C.,, which are lo-
cated on the main group-board, and (3)

T I

]

.\ul.‘.‘-’—f«« Lol CH
#P- g

Fig. 9. Underside

the econnection between the spigot? of V,
tube socket to the spigot of V, sockel.
The next operation is the fitting of the
two co-ax inputs, one for the replay in-
put and the other for output, and the
shell are joined, via solder-tags undex
the fixing rivets, by a short piece of
# 16 wire. Figurs 7 shows the heater
wiring, together with two of the extra
wires, as well as the B+ wire from the
octal socket, ready for soldering to the
main group board.

The osecillator section is now wired, as
is the V; cireuitry, a length of insnlated
wire being first soldered to pin 3 of V,
socket for later connection to the june-
tion of R,;, R,,, which are on the main
group-board. Connections for the B+
line for 7, and ¥V, ave by way of a 4-pin
socket on the chassis and eorresponding
plug and cable-form to the deck, and
this socket also ecarries the bias, erase
and ground returns ie, 2, 3, 4, and 1 in
Fig. 2. The main group-board, which
has already been assembled and wired, is
then Dolied into place, and the replay
section B+ feed wire—which, as will be
remembered, is included in the form
from ¥, to V,—is connected to the june-
fion point of X, and R,, another wire
from the B+ terminal on the four-pin
socket being joined to the top of R;.
(. and C; are now soldered into place,
and the remaining lead in the form, from
Vs cathode, is wired to its appropriate
position on the group-bhoard, the latter
heing shown in Fig. 8. The shield aronud
the replay section is prepared by mount-
ing a small terminal strip on if, and
soldering on fo this all the remaining
components belonging to ¥V, and ¥V,
with the exception of R.,, C;, R,;, R,
and C,,, which are laid as near to their

(Continued on page 74)

* Mr. Wayne tells us that the “spigot” is
the center shield of the noval socket.

view of completed amplifier.
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he Trimensional Stereo
Speaker System

VICTOR BROCINER*

The desirability of a compact, single-cabinet speaker system for stereo
has led to the development of a new design incorporating the equiv-
alent of two 3-way speaker systems in one cabinet of moderate size.

separate speakers, no matter how

compact, are not always feasible in
modern living rooms. Loecating the
speakers for besi stereo performance
sometimes leaves no way of positioning
furniture in an attractive manner. The
requirement that the listener be on or
near the center line between the two
speakers makes locating two separate
systems and seating arrangements even
more of a problem.

For many homes, the ideal solution
for stereo wonld utilize some means
whereby the twe normally separated
speaker systems are combined in a cabi-
net of modest proportions, while pro-
viding adequate separation and spread
of sound for real stereo. This was the
basic objective in developing the Uni-
versity “Trimensional” speaker system.
A maximnm cabinet width of 30 in, was
specified.

Since it is required that the speaker
systems for the two channels be physi-
cally close together and that the appar-
ent sound sourees be separated by a
eonsiderable distance, the obvious solu-
tion is to direct the sound from the
speakers in such a manner that the lis-
tener hears mainly the sound reflected
from the walls of the room. This idea is
illustrated in Fig. 1. The nsunal wall sur-
faces refleet sound fairly well in the
frequency range above 150 eps or so,
and it is within this range that the
stereo effect takes place. The difficulty
in the simple arrangement of Fig. 1
is that, since the speakers themselves

* Stlaff Consultent, University Loud-
speakers, Inc., 80 8. Kensico Ave., White
Plains, N. Y.

s’.n[-:(mo INSTALLATIONS involying two

N

Fig. 1. Two speakers, with sound re-

flected from side walls.
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Fig. 2. Sound paths from one side of
speaker; similar paths exist on other
side.

are not extremely directional, a good
deal of sound reaches the listener di-
rectly from the speakers, and the
sources appear to be close to the cabinet.
The remedy, of course, is to muake the
speakers dirveetional, but, for frequencies
down to 150 cps, the space vequired to
aceomplish this is not compatible with
the reqnirement that the width of cabi-
net he kept below three feet.

The solution adopted was to place
two doors on the front of the cabinet
where they are out of the way when the
unit is not in use, and arranged so that
they ean swing ontward to the positions
shown in Fig. 2, when using the speaker
for stereo. The doors are large enough
to reduce the direet sound from the
speakers to a sufficient extent to keep it
from masking the sound reflected from
the walls. A certain amount of sound,
of course, “leaks” around, or is dif-
fracted from the edges of, the doors, but
the effective separation between these
apparent sources is of the order of 4 to
5 feet. The over-all effect is similar to
that of a phantom channel in the center
to provide a continnous sonnd feld.

Figure 2 alzo shows the way in which
sound is reflected from the rear of the
deflector doors, from the rear wall, and
from the side walls to form two broad
sound fields which are econtinuons
through the center. The paths followed
by the sound are as follows:

(1) Sound from the speaker reflected
by the side wall.

(2) Sound reflected from the rear wall
and then again by the side wall.

(3) Sound reflected by the front de-
flector, then by the rear wall, and
finally by the side wall,

(4} Sound direetly from the speakers,
spreading around the deflectors.

The resulting virtual sources of the
sonnd, or rather the areas from which
the sound seems to come, spread not
only beyond the confines of the cabinet
but beyond the walls of the room. The
resulting spread is actually greater than
that obtained with a conventional two-
speaker arrangement. In eftect, a cur-
tain of sound is produced that extends
across the end wall and beyond both
side walls.

An interesting consequence of the re-
flections from the walls is illustrated in
Fig. 3. Unlike the situation obtained
with two speakers, in which there are
two sound sources, there are muliiple
virtual sources, located behind the wall,
spread out in depth. The sonnd field
created by these virtual sources, plns the
diffused sound arriving from the rear
wall, is seen to be three-dimensional. It
is this guality that inspired the name
“Trimensional.” The sense of depth pro-
duced is definitely audible, and has been
judged by a large proportion of the lis-
teners in exhaustive listening tests, to
add appreciably to the realism of re-
production.

Sometimes an engineering develop-
ment yields unexpeected dividends. The
nature of the broad sourees created by
the Trimensional speaker is such that
a good stereo effect is produnced throngh-
out the room. See Fig. 4. In the listen-
ing tests previously referred to, all of
the audience heard stereo, regardless of
their positions. Demonstrations under
difficult eonditions have eonfirmed this
fact—even at the 1959 San Franciseco
International High Fidelity Show at the

VIRTUAL
SOURCES

Fig. 3. Virtual sound sources from direc-
tion of reflections.
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Fig. 4. Over-all sound distribution.

Cow Palace, where no side-walls were
provided in the “booths,” and it was
possible to install plywood panels no
more than 4 fi. wide to simulate the
end walls of a room.

Construction Details

The construction of the speaker sys-
tem is shown in Fig. 5. I'ront and in-
terior views are included in Figs. 6 and
7. 1t will be seen that there is an S-inch
speaker for the mid-range, plus a com-
pression-type horn-loaded tweeter, fac-
ing in each direction. The upper
crossover frequeney is 3000 ¢ps; the mid-
rangé units cover the range down to 150
cps. The tweeter and mid-range speaker
on ecach side are mounted in a eclosed
compartment, independent of the low-
frequency speaker, to prevent the latter
from driving the mid-range diveet-radi-
ator speakers. These compartments are
of adequate size to ensure that the reso-
nant frequency of the mid-range speaker
remains below the crossover frequency.

The 150-cps crossover frequency was
chosen on the basis of extensive tests,
which indicated that the stereo effeet
oeenrs over a frequeney range that ex-
tends down to this region. Thus, all
the frequencies involved in ereating the
dirvectional effect are covered by the
speakers mounted in the sides of the
cabinet,

There being no directional effect below
150 eps, the low-frequency souree can
be located according to considerations
of hest performance, greatest conven-
ience, appearance, and ease of assembly.
For the same reason, it is not necessary
to use two separate woofers. In the Tri-
mensional speaker, the bass of both
channels is veproduced by one speaker.

If all stereo recordings were made
with moderate microphone spacing, such

WOOFER DUCT
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Fig. 5. Diagram of speaker arrangement,
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that both microphones received essen-
tially identieal signals below 150 eps,
it would ouly be necessary to reproduce
the bass range from one channel, boosted
3 db to make up for the absence of the
other channel. However, 'with the miero-
phone techniques currently in use, it
can easily happen that one ¢hannel eon-
tains practically all the bass, such as
when a group is being recorded with one
microphone e¢lose to the bass instru-
ments. There 1s, of course, no way of
predicting which channel will have most
of the bass. The logical answer is to
combine both channels up to 150 eps.
This is accomplished at no sacrifice in
performance, affording an appreciable
saving in space and cost.

The combination of the two channels
below 150 cps can be effected by means
of a special filter and transformer net-
work. A typical schematic of such a
filter is shown in Fig. 8. It is seen fo
be rather complicated, and it is ex-
pensive, too, since the isolation trans-

Fig. 6. External

view of the

speaker with

doors open, When

closed, the doors

cover the entire
front.

former must perform well down to the
lowest frequeuncies to be reproduced and
must be capable of handling the full
power of one channel.

A simpler and more satisfactory solu-
tion of this problem is afforded by the
use of a woofer with a dual voice coil.
Figure 9 shows the schematic of the
speaker circuit and indicates the essen-
tial simplicity of the system. The woofer
has two voice-coil windings, bifilar
wound, with four leads brought out to
terminals. Kach winding is connected
to its amplifier channel through a choke
which aets as a low-pass filter, The two
voice-coil windings simply add the bass
from the two channels.

There is practically no transformer
action between the two voice ecoils at
low frequencies; the two amplifiers are
electrieally isolated, and no undesirable
interaction can oceur hetween them. The
elimination of a common ground eon-
nection is also an advantage. At the
higher frequencies, the chokes isolate the
voice coils from the amplifiers, and any

coupling that may occur between the
windings has no effect on the latter,

The single woofer used in the Tri-
mensional speaker system is a high-
compliance design, capable of large ex-
eursions without departing from lin-
earity. The moving system has high
mass, as required for good response,
down to, and below, 30 cycles. The free-
air resonance of this 12-inch unit is 18
eps.

Bass Enclosure

In order to obtain opfimum response
to 30 eps with minimum exeursion of
the voice-coll, the 2 cubic-foot bass en-
closure is “vented” by means of a tubn-
lar duet.! Through careful adjustment
of system Q’s, excellent damping is ob-
tained, as indicated by the tone-burst
photograph in Fig. 10.

Note the almost nonexistent “hang-
over” which is actually less than the
amonnt to be expeeted from the listen-

ing room itself. The woofer-enclosure
combination is designed for operation
from any high fidelity power amplifier
having high damping faector.

The duct provides a load on the

1 Vietor Brociner, “Compact ultra-linear
speakers for sterec.” AuUDIO, Aug. 1958.

Fig. 7. Internal construction of the

speaker.
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speaker, in the vieinity of cabinet reso-
nance, that is practically pure radiation
resizsfance. At the hottom of the range,
most of the power is radiated from the
duct; as a result, voice-coil exenrsion 1s
markedly reduced, with corresponding
reduction in distortion. This action is
evidenced by the presence of a notice-
able breeze in the vieinity of the vent
when low frequencies are reproduced at
high level. If the vent is elosed while
30 ¢ps is fed te the speaker at high
power, the inerease in motion of the
cone is readily seen.

Ineidentally, there seems to be some
popular misconeeption about the rea-
sons for nsing a duet instead of a simple
opening or port in “phase inverter” en-
closnres. Speeial properties are some-
how associated with a duet that make
for improved performance. The usual
explanation is that the duet calls for an
opening of considerably greater area
than a port, that this provides with a
larger value of radiation resistance and
that this, in turn, results in more bhass
and hetter damping.

From an intuitive standpoint, this
looks very plausible. Does it bear an-
alysis? The radiation resistance, in me-

chanical units, of a large opening is
greater than that of a small one, just
as it is for a large speaker compared
to a small one. In the case of a speaker
cone, which is drviven by a force deter-
mined by its electromechanical coupling
and the applied power, more power is
radiated the larger the cone. But a port
is driven by the pressure developed in
the box. If we nse a large opening, the
fluid veloeity out of the port will be
lower. The lower veloeify counteracts
the effeet of the inerease in radiation ye-
sistance; in fact, it compensates it ex-
actly. The power out of the port is not
affected by its size,

The significant difference between =2
duet and a port is that the frictional
loss in a port inereases more rapidly
than the inertance as the port size is
decreased. As the port becomes very
small (a fraction of a square inch}, the
resistance becomes so large that the sys-
tem becomes over-damped and the port-
cabinet combination no longer funetions
as a phase inverter. Tuning a small box
to a low frequency requires a small
port; a duet allows a larger opening to
be used, which avoids excessive resist-
ance in this “cirenit element.” The lower

DUAL-VOICE-COIL WO OFER
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Fig. 9. Schematic of Trimensional circuitry.
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Fig. 10. 50-cps tone burst. Irregularity
of modulation envelope is inherent in
the test equipment.

air veloeity also prevents the production
of noise due to turbulence.
Efficiency and Frequency Response

The efficiency of the system is moder-
ately low; this is typieal of small eabi-
nets having extended bags range. Ex-
perience has shown, however, that a dual
12-walt stereo amplifier provides very
satisfactory operation for average home
use.

It will be remembered that most of
the energy above 150 eps reaches the
listener after one or more reflections.
At each refleetion there is a certain
amount of loss. The nature of most sur-
faces is such that this loss is greater
the higher the frequency. So, if the
frequency response of the speaker were
flat, the listener wonld hear a response

O e

Fig. 11. Arrangement of speaker in dif-
ferent locations.

that is deficient in highs—progressively

so as we go up the frequeney seale.

In order to compensate for this, the
Trimensional speaker is designed 1o
have a vresponse curve that rises with
frequency. This response can he varied
at will to compensate for the different
reflective charaeteristies of various wall
materials, construction, and decoratfive
treatment. L-pads econtrolling the mid-
range units and tweeters on each side
permit adjustment of the response char-
acteristic. If the listening room is not
symmetrical acoustically, it is possible to
achieve balance both tonally, and in
londness, by means of these controls,
The range is sufficient to enable the
nuser to compensate for sizable losses
such as may be cansed by nearby up-
holstered furniture or drapery. An ob-
struction adjacent to the speaker can
he taken care of by turning the door on
that side slightly forward to prevent
blocking of the lower frequencies, Af
the same time, the controls deseribed

(Continued on page 74)
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Two More Ears

M. DAVID WEISBERG*

One effective method of making a high-quality stereo headset from a
surplus item with a minimum of effort and expenditure. Many are the
uses for such a device, both in the laboratory and in the listening room.

HE AVERAGE CITIZEN’S conception of a
Tpair of headphones is that of a device

that holds the studio engineers’ head
together. Or perhaps the emrmuffs that
the “ham” down the street wears so as
not to hear the wails of irate TV viewers.
This attitude may be due to the fact that
headphones are not generally associated
with living room listening. My own ex-
perience with them had been confined to
the “ham” shack or the test bench. Some
time ago, the need arose for some way
of listening to the audio system withont
annoying others, It was tried, with a
pair of ‘phones at hand, but the results
seemed to justify all the derogatory re-
marks heard on the subject.

The answer to complaints of poor re-
production through ‘phones may be had
by understanding them. There are three
basie types: magnetic, crystal, and dy-
namic. The first constitutes about 90 per
cent of the commercial and surplus mar-
ket and is the type found in telephone
handsets. The least expensive of the
three, it consists of an iron diaphragm
close to one or two electromagnets with
permanent magnet corves. These arve
rugged nnits of 2000 to 8000 ohms im-
pedance, the best of which are lacking

* 2707 Creslon Ave., Byonx 68, N. Y.

in response at hoth ends of the aundio
range. Peaked in the 300- to 3500-cps
range, they are designed primarily for
speech and will seriously distort when
subject to dynamie, wide-range andio
material.

The erystal ‘phone is similar to the
crystal microphone in that they both
employ piezo-electrie salts. When sub-
jeet to an alternating current, the erys-
tal moves and in turn moves a fiber dia-
phragm linked to it. This produces
sound. These are high-impedance devices
of medium price, and while lacking in
low-frequeney response, they are capable
of satisfying the casnal listener. They
are delicate, however, and may bhe ren-
dered useless by running d.c. on them,
or by exposure to shock, heat, or mois-
ture.

The remaining eclass, the dynamie, is
the Jeast common and the most expen-
sive. It is basically a miniature PM
speaker, consisting of a moving coil
connected fo a cone, usually of fiber.
Possessing the widest response of all,
the dynamic ’phone is a low-impedance
device. It is usually available in some
standard line value, such as 600 ohms.

It appears then, that the dynamic
type is the choice. A look at a current

Fig. 1. Modified phones showing wiring methed, 4-pin plug, and matching connecior.
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catalog, however, may prompt the reader
to leave the order blank blank, The tag,
over forty dollars, will deter all but the
most heavily endowed. If the surplus ads
are consulted, yon will find “moving eoil”
units available for seven or eight dallars.
These are dynamic units used by the
military for audiometer tests and are
duplicates of some units available on the
commniercial market, This is the type to
purchase.

Conversion Precedure

The degree of conversion is up to the
user and his requirements. If the appli-
cation is monophonie and impedance mis-
match can he tolerated, the ’phones may
be used “as is.”" For greater flexibility, it
is advisable to cbange the cord. Not only
will the cord be too short but it is un-
sightly and, finally, is not wire but
tingel covered threads to which it is im-
possible to solder. On the vear of each
tmit there are two screws. Loosen each
a turn or two and the wires will come
out, Remove all the cord from the head-
band. Using fonr conductor intereom
eable, strip back the jacket for 18 in.
Wrap Scoteh brand electrical tape
around this point to build up the cable
diameter. Examination of the headband
will reveal four eable clamps, two on
each side. One is larger than the others
and this is one that holds the cable. Slide
plastic spaghetti over two of the wires,
route them over the headband and under
the ¢lamp. The remaining fwo wires are
treated in the same manner, heing run
under the clamp adjacent to the eable.
xamination of Fig. 1 will make this
clear, The headband shown in the photo
was taken from a pair of magnetic sur-
plus ‘phones, the wires being run throngh
the leather loop. You now have the two
pairs of wires terminating near their ve-
spective earpieces, Bare the ends and
solder each into a piece of brass tubing
V4" hy 34" long or into the serewdriver
slot of a machine screw of the same
dimensions., Slide these into the ’phone
terminal holes and tighten the serews.
The other end of the cable may be
terminated in one or two plugs, depend-
ing on intended use. For wmonophonie
use, counect the two units in series or
parallel, using a standard phone plug.
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The world’s
most sensitive

FMTUNER

is now the

QU)J And designed for a long future!

FISHER DOES IT AGAIN! Year after year, tuner after tuner, there is only one best—THE FISHER. Today,
the Jeader is the FM-100, latest in a series of FISHER FM tuners now used by radio stations, the Satellite
Tracking Project of Obio State University and by many government agencies. The reason is simple—
these tuners meet the exacting standards of performance and reliability required by professional users.

m And where standards are concerned, the audio enthusiast is, in his own right, a professional. He desires
maximum sensitivity for optimum reception of stations near and far. FM-100 SENSITIVITY is 0.8 microvolts
for 20 db of quieting! ® The audio enthusiast wants an FM tuner that permits simple adaptation to
stereo. THE FM-100 1S CUSTOM-DESIGNED FOR STEREO. It has space directly on its own chassis for installa-
tion of a multiplex adaptor. Moreover, it includes feed-through facilities for FM-FM and FM-AM stereo
as well. ®m The audio enthusiast expects maximum fidelity. THE FM-100 OFFERS FOUR WIDE-BAND IF STAGES,
uniform frequency response (20 to 20,000 cps) and less than 0.5% harmonic distortion. ® The audio
enthusiast wants an FM tuner that eliminates noise when tuning between stations. THE FM-100 EXCLUSIVE
INTERSTATION NOISE SILENCER automatically eliminates noise, side-band respopse and unwanted weak
and noisy signals. For the audio enthusiast who buys the best at the outsel, there is only one truly logical
choice—IT IS THE FISHER FM-100 TUNER, $159.50 Cabinet, $24.95

Stightty Higher in the Far West.

WRITE TODAY FOR COMPLETE DESCRIPTIVE LITERATURE

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y.
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For binaural use, conneet each unit to
its own phone plug. Proper phasing may
be bad by noting the color code of the
wires, and to which terminal on the head-
phone each one goes. When connecting
the wires at the plug, join like terminals
under one serew and the remaining two
under the other. Don’t make the mistake
of wiring the two leads of one phone
together or to both plugs (in the stereo
connection). Before attaching the plug,
make sure all the hardware is on the
cable and facing in the right direction.
The connector shown in /7ig. 1 is a four-
pin type which allows attachment of
extensions wired for varied purposes.

The phones are ready to use at this
point, but unless your program source
terminates in 250 or 600 ohms, there will
e a power-transfer loss and the fre-
quency response will suffer. However,
you may not he able to notice either,
since the phones demand far less power
than is normally available.

The truly dedicated andiofan may de-
mand a eloser mateh and this may be
had in two ways. The nominal terminal
impedance of each phone is 300 ohms.
Series conneeted, this represents 600
ohms at the plug, or 150 ohms in the
parallel connection. A small transformer
to match 150 or 600 fo 4, 8, or 16 ohms
will provide a proper match. This not
only entails spending money, but it
seems just a bit odd to have to use three
transformers between the output tubes
and the voice coil. There are three, for
within each unit there is a miniature
300-to-8-ohm transformer. By removal of
these, you have your pick of 4 or 16 ohms
wonophonically, or 8 ohms for ecach
channel of a stereo system.

Removing Transformers

To remove the internal transformers,
remove the phones from the headband
and note that these do not unserew as do
the magnetic type. That would make
vour job and this article shorter. Place
the unit face down on a hard surface
and pry up the crimped edge of the
retaining ring, using a knife or screw-
driver. The latter is preferable, since it
won’t go too far into the table when it
slips! After the erimp is undone, slip off
the retainer ring and the black bakelite
cap. This will expose a silver metal dise
with six brass rivets anchoring it to the
: With a small bit, drill ont the
rivets, going only deep enough to remove
them. These will be nsed in reassembly.
The fiber washer on the rear of the case
will be loose now and it may be removed.
Slide a knife blade hetween the case and
the metal disc and work it around. The
assembly is now free of the case except
for the wires soldered to the cord termi-
nals, Unsolder these at the terminals.
Remove the metzl dise¢ and you can see
the freated fiber cone, Some units may
have a thin latex covering over the rear

o
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RETAINING RING

BAKELITE DISC

RIVETS

SILVER METAL DISC

SPEAKER ASSEMBLY

FIBER WASHER

Fig. 2. Assembly detail of a single head-
phone onit.

of the speaker assembly. This is pre-
sumably for waterproofing and may be
removed and discarded. On one side of
the speaker, the transformer is held in
place by a drop of solder and two inte-
gral spring clips. Cut the two voice-coil
wires as eclose to the transformer as
possible. Unsolder, push in on the two
clips and remove the transformer. Serape
the clipped ends of the wire and re-
solder to the cord terminals on the ecase.
Use spaghetti to avoid shorts to each
other or to the ease. Check the connec-
tions with an ohmmeter. The voica coil
reading should be 10 to 12 ohms. Check
each wire for a short to case. Refer to
Fig. 2 during reassembly, in the event
you forgot what-goes-where, Use Neo-
prene or Pliobond cement between
washer and case, case and speaker, and
the speaker and dise. This is a rubbery
adhesive that will help hold everything
together and prevent any metal-to-metal
chattering. Reassemble, line up all the
rivet holes, and replace the vivets. Face
down, on a hard surface, deform the
ends of the rivets with a center punch
or small serewdriver. Place the black
bakelite cap over the metal dige, noting
the iwo projections that mate with holes
in the dise. This prevents rotation of the
cap. Place the fiber washer over the rear
of the case, the retaining ving over the
front and reerimp the assembly together.
The ring will appear a bit chewed up but
this won’t show when ear cushions are
added. Now proceed in the same manner

with the second headphone unit, making
sure that the wires from the voice coil
go to the same respeetive terminals as in
the first unit.

Applications

The use of the phones will be deter-
mined by the needs of the veader, but it
should be pointed out here that phones
have not been designed to compete with
lendspeakers. It bas been the purpose of
this article to provide, at a cost com-
mensurate with ntility, a mieans to enjoy
audio material where the size or volume
of a loudspeaker precludes its use. The
fine timbre of a properly haffled woofer
will just not be present in a pair of
headphones. The physieal configuration
limits the listening to one person. With
these limitations in mind, it might seem
that there is little use for a headset. This
is not quite so, for there ave many iu-
stances where phones may even be neces-
sary. When recording, for example, it is
wise to use phones for wmonitoring to
avoid feedback to the mike, It is manna
to the modern eliff-dweller, who, Fletcher
Munson or not, has to keep the power
down when listening at midnite. By the
same token, it climinates oulside noises
while youn’re trying to hear soft passages.
Low-power amplifiers will overload the
headset long before they reach saturation.
So little power is required that it is
advisable to use a *“T*" pad in the head-
phone line to reduce the volume. When
stereo in considered, think of the ease of
channel balancing withont having to
wear a path thru the rog between younr
easy chair and the preamps. Further-
more, the listener's position in the room
15 no longer exitical.

After many hours of listening by head-
set to varied selections, both monophonic
and stereophonie, seviral comments arve
in order. It was found desirable to boost
the bass and droop the treble slightly.
The bass lacks the drama of a large
enclosure, but it has no “hoom™ and is
adegnate. If the headphones are pressed
tightly to the ears, the bass will be more
pronounced. Because of this, ear cush-
ions should be selected for tightness of
fit, At first the headset may feel un-
comfortable, but after a short time they
are unnoticed. Beeause of the great sensi-
tivity, extremely soft passages will be
heard quite clearly. In fact, in the ab-
senee of a signal, tube noise and so on
may be heard. This iz masked by the
signal, the signal-to-neise ratio being the
same as when speakers are uscd. Due to
the droop at the low end of the audio
range, hum and rumble are no more
objectionable than with speakers. When
listening to stereo, the sound seems to
come from within the listener's head.
The spatial effect is quite pronounced
and this listener has often lapsed into
an unawareness of the faet he was hear-
ing sfereo through headphones. ¥
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New Stereo Tape Recorder
Cybernetically engineered
for intuitive operation

Fluid smooth, whisper quiet...with feather-
light touch you control tape movement
with the central joystick of your Newcomb
SM-310. This exciting new stereophonie
record-playback tape machine has been
cybernetically engineered to fit you,
Intuitively, you sense how to operate this
handsome instrument. The natural move-
ment, you find, is the correct movement.
Loading is utterly simple. It is almost impos-
sible to make a mistake. The transport han-
dles tape with remarkable gentleness, avoids
stretch and spilling.

The Newcomb SM-310 records stereo-
phonically live from microphones or from
broadcast or recorded material. There are

mixing controls on both channels for com-
bining “mike” and “line” The SM-310 re-
cords and plays back half-track monaural
also. So versatile is the machine that you
may record and playback on cither or both
channels in the same direction.

The SM-310 is a truly portable unit which
combines the features required by the pro-
fessional and desired by the amateur for on-
locaticn making of master stereo tapes. For
example, the SM-310 takes reels up to 10%”,
has two lighted recording level meters ar-
ranged pointer-to-pointer for ready compari-
son, has a4 digit counter to pinpoint position
without repeating on any size reel. For play-
back there are a “balance” control and a
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ganged volume control. Head cover removes,
giving direct access to tape for easy editing.

The Newcomb SM-310 is a sleek, ruggeg,
compact machine, discreetly styled by an
eminent industrial designer in easy-to-live:
with shades of warm gray and satin alumi-
num...a gralifying, precision instrument for
the creative individual who is deep in the
art of tape recording. Eight, tightly-spaced
pages are required in a new brochure to
describe the SM-310 in detail; send for your
free copy.

Advance showings in New York and Los
Angeles proves an unprecedented demand
for this instrument. We urge those who de-
sire carly delivery to place their orders now.

DEPT. T-6

NEWCOMB AUDIO PRODUCTS CO., 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIFORNIA

NEWCOMB SALES REPRESENTATIVES

CALIFORNIA, San Francisco 3, William 'J. Purdy Co., 312 Seventh St.; COLORADO, Denver, Cox Soles Co., P. O. Box 4201, So. Denver Station; FLORIDA,
Yompa 9, Morri‘;"F.'Yoylor Co., AIJOI: Corona SYL; Winter Hoven, M. F. Taylor Co., 940 Loke Elbert Drive; GEORGIA, East Point, M. F. Taylor Co., Box 308;

INDIANA, Indi {is 20, Th

LAND, Silver Spring, M. F. Tayler Co., P. O. Box 111;
S. E.; MISSOURI, Claytsn 5, Lee W. Maynard Co., 139 N. Central; NEW YORK, East Meadow,
Co., P. O. Box 123, DeWitt Stotion; NORTH CAROLINA, Charlotte 5, M. F. Taylor Co.,
P. ©: Box 4098; PENNSYLVANIA, Hellertown, M. F. Taylor Co., 534 Ellen St.; I.umd.owne,
Co., 5436 Youngridge Drive; TEXAS, Dallas ), Wyborny & Yount Co., 408 Merchandise Mart Bldg.;

Ave., West.

& Sukup, Inc., 5228 No.

Keystone Avenue; MASSACHUSETTS, Brookline 48, Kenneth L. Brown, 54 Atherton Road; MARY-

MICHIGAN, Ferndalo 20, Shalco, 23525 Woodword Ave.; Grand Ropids 6, Shalco, 700 Rosewoad Ave.,

Harry N. Reizes, 1473 Sylvia Lane; Syrocuse 14, Paston-Hunter
1224 Dresden Drive, West; OREGON, Portland 8, Den H. Burcham Co.,
M. F. Taylor Co., 275 Bryn Mawr Ave.; Pittsburgh 36, M. F. Taylor
WASHINGTON, Seattle 99, Don H. Burcham Coa., 422 First



TAPE AMPLIFIER

GANGED SWITCHES
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NOTE: SEE FIG. | FOR CONNECTION g
OF THIS AMPLIFIER TO THE INPUT, OUT- s
PUT, AND RECORD/PLAYBACK HEAD. oNo
(RECORD) BIAS
S, OSCILLATOR
(PLAYBACK)

Fig. 3. Elements of a tape amplifier used with a single record-playback head,

recording is compensated hy an equal
error in playvback.

But if it is one’s intention to play
recorded tapes—commercial tapes or
those recorded on friends’ machines—
then correct azimuth alignment of 90
deg. becomes imperative, and there is
no advantage i this yespect over a
three-head machine, except for the faet
that there is Jess work in aligning one
head than two.

When a single head is used for both
vecord and playback, the playback re-
quirements take over. That is, the
requirements are more exacting for play-
back than for recording. A head snit-
able for playback can generally be used
for recording, but not vice versa.

A prime requirement of the playback
head is a narrow gap. The narrower the
gap, the better is the high-frequency re-
sponse, all other things remaining the
same (same tape speed, head quality,
equalization, and so on). The slower
the tape speed, the proportionately finer
must be the gap in order to maintain the
same frequency response. Thus if a gap
of .0002 in. is adequate at 7.5 ips to
mainfain response out to 13,000 cps,
then a gap of .0001 in. is required at
3.75 ips.

A narrow gap is not a prime requisite
of a record head. To the contrary, a
relatively wide gap—in the range of
.0005 in.—tends to be optimum., The
narrower the gap in recording, the more
difficult it is for the magnetic flux pro-
duced by the head to permeate the tape.
The tape acts as a bridge from one edge
of the gap to the other, so that the mag-
netic flux courses through the tape. But
if the gap and therefore the hridge (the
tape across the gap) are too narrow,
not enough flux travels through the
tape, so that the record head has to work
all the harder to impress the desired
amount of signal on the tape; the re-
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sulting increase in signal requirements
raises the possibility of distortion. On
the other hand, it is elaimed that the
increased efficiency of modern heads
makes it possible to record satisfactorily
with the narrowest of present-day gaps
(.00009 in.).

Playback heads produce a very small
signal voltage, on the order of a few
millivolts at the most, and generally
much less. Henece there is a very diffienlt
problem of keeping noise and hum in

HALF-TRACK HEAD

HzAD GAP AZIMUTH ANGLE
(SHOULD BE 90°)
/
1§
e
(1 e
TAPE 1| 1
% 1 |
\\
“ il
—

DIRECTICN OFf TAFE TRAVEL

Fig. 4. Azimuth angle.

the tape amplifier sufficiently low to
permit a salisfactory signal-to-noise
ratio; the problem is substantially more
difficult than in the sinmilar case of the
magnetic phono ecartridge. To maximize
the signal-to-noise ratio, a high-imped-
ance playhack head is desirable, that is,
one having a large nummber of turns for
high voltage oulput. (If a transistorized
tape amplifier were used instead of one
with vacuum tubes, then eurvent rather
than voltage would be the prime require-
ment; as yet, however, virtnally all tape
amplifiers employ vacuum tubes, which
have a high input impedance, so that
voltage rather than current is the sig-
nifleant eleetrical quantity.)

On the other hand, for recording pur-
poses a head with relatively low im-

pedanece is desirable. A eertain amount
of audio voltage is required to drive
audio current through the record head,
thereby generating magnetic flux and
iinpressing a signal on the tape. The
higher the impedance of the head, the
greater is the required driving voltage.
But it is more difficult to develop a low-
distortion siznal at high voltage than at
low voltage. If the recording has low
impedanee, the reqnired driving voltage
is reduced, and the diffieulty is avoided.

By the use of separate heads for re-
cording and playback, the contradictory
requirements of each type of head with
respeet to gap width and impedance ean
be met. But if the same head is to be
used for both purposes, then compro-
mises are evidently in order. Thus rec-
ord-playback heads typically have an
inductance of about 0.5 henry, whereas
a head designed expressly for playback
may have an inductance of as mueh as
2.5 henrieg, and therefore greater output.
On the other hand, a head designed spe-
cifically for recording may have an in-
ductance of 50 millihenries or less.

At the same time, it should be recog-
nized that the compromises entailed in
record-playback heads ave not so severe
as to prevent guite good results from
being obtained with them. But the per-
fectionist, desiving the best possible re-
sults in the present state of the art, can
ohtain even better rvesults with separate
heads designed for eaeh function.

Three-Head Machines

Machines with sepavate record and
playback heads generally are in the semi-
professional and professional elass,
where maximnm assurance is required
that (1) the unit is in proper condition
before the recording session commences,
and (2) that the recording is proceeding
satisfactorily during the session.

The three-head machine, with separate
amplifiers for recording and playback,
permits one to monitor the tape as it is
being recorded, as illustrated in Fig. 5.
That is, one can listen either to the in-
coming signal (which is about to bhe
recorded) or one can switch to the play-
back signal (which has just been re-
corded). The time difference between

O—4——>»— 10 RECORD AMPLIFIER AND HEAD

PLAYBACK HEAD

PLAYBACK

AMPLIFIER [

PLAYBACK SIGNAL
O——CO OUTPUT

—o0
INPUT SIGNAL

Fig. 5. Monitoring provision in a tape
machine with separate record and play-
back heads.
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TR o e

Now one hi-fi amplifier tube--
General Electric’s new 6DZ7
--does the work of fwo/

E\rery inch counts in designing trim, compact hi-fi equipment. That’s one
reason why a single new G-E 6DZ7 in place of two 6BQ5’s is headline news.
Now you can have push-pull amplification in one tube envelope!

And your circuit costs drop! You save a socket, you save other components.
Helps you sharpen your cost pencil, to meet stiff price competition.

With stereo. your savings mount still further. Here two 6DZ7’s. powered by
one heavy-duty General Electric 5AR4, will take the place of four 6BQ5’s.
Speaker volume and tone quality are fully maintained...see ratings at right.
Gomodern in amplifier design, go one-tube, go G-I 6DZ7! Any General Electric
tube office listed below will be glad to give you further information.

200 Main Ave,, Clifton, N. J.
{In Clifton) GRegory 3-6387

{In New York City)
Wlsconsin 7-4065. 6, 7. 8

3800 North Milwaukee Ave. 11840 West Olympic Blvd.
Chicago 41, 1llinois Los Angeles 64, Calif.
SPring 7-1600 Phones: GRanite 9-7765
BRadshaw 2-8566

Progress Is Ovr Most Important Prodvct

GENERAL ELECTRIC

2:231-102

PLAY DOWN
CIRCUIT COSTS!

2

MADE (N USA

TWIN POWER PENTODE

TYPE 6DZ7
Max plate dissipation,
per plate 132 w
Max total screen
dissipation 40w
Power output (Under 18 w, with
following conditions: only 2.5%
Ep = 400 v: harmonic
Fes= 950 v: distortion
o without
Eq= —1lv; feedback

E.g= 22 v peak
grid-to-grid voltage)

OTHER G-E QUALITY TUBES
FOR HI-FI AND STEREO
5AR4 6BQ5 6CA4 6L6-GC
7025 7189-A 7247



ROBERTA PETERS
tapes her own

HAAND

ferro-
sheen

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 headsorshed oxide powderinto your
machine. Price? Same as ordinary tape!

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

Metropolitan Opera star Roberta Peters is under the
exclusive management of Hurok Attractions, Inc.
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the two signals is so small—roughly
about 1/6 second at 7.5 ips—that alter-
nate switching between them affords a
very accurate indication whether the
recorded signal is similar to the original
signal. If there is a noticeable inerease
in distortion in the recorded signal, one
can reduce the recording level. Con-
versely, one can inerease the level if the
monitoring arrangement indicates no
pereeptible inerease in distortion. Simi-
larly, if frequency response of the taped
signal sounds reasonably elose to that of
the original signal, the recording may
proceed; if' not, then the frequency re-
sponse of the tape recorder bears look-
ing into (which is the subject of a later
artiele). Orvdinarily, one wonld not wait
mntil 2 recording session to check fre-
quency response by the monmtoring
method. Instead, one would make a test
run, using a phonograph record or FM
program as a signal source.

There are three basie tests required
to ascertain whether the tape recorder
is operaling at ils maximum poten-
tial for recording and reproduction of
sound. These concern the frequency re-
sponse of the machine, distortion, and
signal-to-noise ratio. A high-quahty
tape recorder, into which category most
three-head machines are apt to fall, con-
tains adjustments for frequency re-
sponse and permils one to adjust bias
current, which in turn affects hoth fre-
queney response and distorfion. The
higher the bias current (within the nor-
mal range of adjustment), the lower is
the distortion, but also the worse is the
treble response.

While one ean check frequency re-
sponse, distortion, and signal-to-noise
ratio on a two-head machine by first
recording a tape with the proper sig-
nals, rewinding the tape, and playing it
back, this is a cumbersome, time-taking,
and somewhat inaccurate process. Kach
time an adjustment is made, it is neces-
sary to repeat the proceduwre to learn
the result of the adjustment. With a
three-head machine, where recording
and playback are virtually simultancouns,
one can check performance as swiftly
as in the case of control amplifiers and

power amplifiers. (Thz technigues of
testing will be discussed in a later ar-
ticle.)

In the case of frequeney response,
there are two tests which should be
made: (1) to ascertain whether play-
back equalization corresponds to the
standard eurve, which is NARTB at 7.5
ips; (2) to aseertain whether flat re-
sponse is achieved when playing a tape
recorded on the same machine, While
the first test can be made as easily on a
two-head machine as on a three-head
one by nsing a standard test tape and
checking for flat playback response,
the second test is greatly facilitated by
three heads.

A few of the bafter (and higher-
priced) two-head machines ean match
the performance of the three-head ones,
at least to the extent where the differ-
ences are inandible, or negligible. The
advantage of the three-head machine,
then, lies not in aetual performance but
in greater assurance of proper perforn-
ance. Such  assurance is  oblained
throngh greater ease of testing and

through greater ease of adjustment
when testing reveals that something is
wrong.

The importance of periodie testing,
and adjustment if necessary, should not
be underestimated if high fidelity stand-
ards are m foree. If the operator of a
tape recorder is interested merely in op-
eration—whether mediocre, fair, or good
—that is one thing. But if he considers
mediocre or fair operation as equiva-
leut to failure, then regular testing and
adjustment hecome an essential part of
the operating procedure. The profes-
sional and semi-professional recordists
check their equipment before trouble
develops, not ouly after it happens. Simi-
larly, the audiofan desiring high fidel-
ity performance from his tape rceorder
will try to head off trouble before it
spoils a veeording session, offen irre-
trievably,

On the other hand, the importance of
ease of testing and adjustment depends
upon the amount of use that the tape
recorder sees. A professional or semi-
professional machine may be used many

TRACKS | AND 3
ARE PLAYED IN
ONE DIRECTION.
TAPE

FOUR-TRACK HEAD

TRACK 1
N <
TRACK 2 TANNVHD IHDIY g
TRACK 3 RIGHT CHANNEL § | 1 <
—— AL
\
TRACKA  13NNVHD 1331 L !
TRACKS 2 AND 4 ARE PLAYED G >

IN THE OPPOSITE DIRECTION,
AFTER THE REELS ARE REVERSED

AND THE TAPE TURNED UPSIDE
DOWN.

DIRECTION OF TAPE TRAVEL

Fig. 6. Four-track stereo tape.
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Ve yous music system a memony |

IF IT'S WORTH LISTENING TO THE FIRST TIME...
IF YOU'D LIKE TO HEAR IT AGAIN...RECORD IT!

Viking equipment offers unmatched quality in the stereo recording
of AM /FM and FM Multiplex programs and in the duplicating of stereo discs.

Once recorded, your tapes can be played as often as you wish
without deterioration. Your investment in Viking tape recording equipment
can be your most econamical source of Hi-Fi reproduction.

You can expect performance in accordance with the following spec-
ifications: Frequency response 30 to 14,000 cycles, =2 db. Signal to noise
ratio 50 db minimum. Flutter and wow .2%. Total harmonic and inter-
modulation distortion less than 2%,

Most important, compare performance. Ask your high fidelity dis-
tributor for a demonstration of Viking recording quality.

Viking’s Customer Service Department
provides a free planning service — to
help you with integration of tape equip-
ment with your music system.

ng OF MINNEAPOLIS, INC.

9600 Aldrich Avenue South, Minneapolis 20, Minn,
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FOUR-TRACK TWO-TRACK
TAPE TAPE
LEFT " ]
& LEFT S
1HON :
RIGHT
RIGHT
1471 §

DIRECTION OF TAPE TRAVEL

FOUR-TRACK HEAD

LOWER GAP SPANS UNRECORDED
> SPACE ON TWO-TRACK TAPE.

Fig. 7. Result of

using a four-track

head 1o play a

two-track  stereo
tape.

hours a week, so that quick, casy check-
ing and adjustment are imperative. But
in the home, a machine may receive only
a few hours of use each week or each
month, so that Zacility of checking and
adjustment beeomes relatively less im-
portant. For one thing, the smaller
amount of use means that trouble is less
apt to oceur. IPor another, when trouble
does develop, there is apt to be less
urgeney about curing it.

A disadvantage of a three-head ma-
chine, compared with a two-head one,
concerns azimuth alignment. Not only 1s
it more time-consuming .to align two
heads instead of one, but more equip-
ment is necessary. Where a single head
is used for record and playback, an azi-
muth alignment tape is all that is
needed. But where separate heads are
employed, one needs in addition an audio
oscillator or other source of single fre-
quencies (such as a test record) in order
to align the record head.

A possible disadvantage is that due
to the oscillator. The frequency of the
oscillator is usually between 30,000 and
100,000 cps, and the signal it generates
has the characteristics of a radio wave.
There is a problem of preventing this
wave from being picked up and ampli-
fied by the playback amplifier, which is
a very high gain affair. If picked up,
.the bias frequency signal can be ampli-
fied to the extent where, though not
audible in itself, it may cause malfune-
tion of the playback amplifier by driv-
ing it to excessive distortion, or perhaps

HALF-TRACK (MONOPHONIC) HEADS

GAP

U/

[} |
1 'J/:_ 1 : : {
L= }  LEFT CHANNEL I 1
] 1 1 [] ] []
1 1L 1 ] 1 1
\J 1 T 1 )
| RIGHT CHANNEL! ! )
o s | o i A,
| !
f—z 1.25" -]
J U GAp
DIRECTION OF TAPE TRAVEL
Fig. 8. Stereo tape using staggered
heads.
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by blocking the audio playback signal.
While commercial equipment employs
proper shielding, layout, and other meas-
ures so that the problem ordinarily does
not arise, the amateur builder who ven-
tures upon construction of a tape ampli-
fier containing separate recoxd and play-
back sections for a three-head machine

fore the individual may wish to add an
extra two-track head so that he can ob-
tain better results when playing two-
track stereo tapes (or half-track mono-
phonie ones).

If a fonr-track head is used to play
a two-track stereo tape, one section of
the head will partially span an un-
recorded space on the tape, as shown
in Fig. 7. Therefore this section of the
head will produce less signal output than
the other section, resulting not only in
deterioration of signal-to-noise ratio, but
also in lack of balance between the two
signals. This problem can be met by a
mechanical device that moves the fonr-
track head up or down—up for playing
four-track stereo tapes and down for
playing two-track sierco tapes. How-
ever, there is some danger of impairing
azimuth alignment as the head is moved
up and down. Thus the andiofan may
prefer to install an extra two-track
head, so that it and the four-track head
can each remain in fixed position.

PLAYBACK ERASE RECORD
HEAD HEAD HEAD
—
TAPE
[] ]
/ FIRSY SIGNAL ! ERASED TAPE !
: FIRST PLUS
SECOND SIGNALS
5| PLAYBACK ’ o Y MIXER o | ReEcorRD
FIRST AMPLIFIER FIRST PLUS | AMPLIFIER | ey pLus
SIGNAL SECOND SECOND
ey Arar sl SIGNALS SIGNALS.
SIGNAL SIGNAL
RECORDISY

Fig. 6. Four-track stereo tape.

may run into considerable difficulty on
this score. The author speaks here from
experience with one such tape amplifier
that he songht to build; after his first
try, he had to tear down the unit 2nd re-
design it with respect to layout and
shielding.

Tape Recorders with Extra Heads

The introduction of four-track stereo
tape has bronght mew problems. As
shown in Fig. 6, two tracks are re-
corded in each direction, so that a stereo
tape may be reversed just like a mono-
phonic half-frack tape. Obviously, each
of the four tracks is considerably nar-
rower than those on a two-track stereo
tape, and the signal output of each see-
tion of the four-track playback head i3
praportionately reduced, resulting in a
lower signal-to-noise ratio. If one plays
a two-track tape with a four-track head,
there is an upnecessary sacrvifice in sig-
nal-to-noise ratio, hecause part of the
recorded signal is not picked up. There-

Four-track stereo tape is associated
in the main with the 3.75 ips speed. As
previously pointed out, this speed re-
quires the playback to have an ex-
tremely fine gap if frequency response
is to be maintained out to 15,000 cps
or thereabouts. But, as also poiuted out,
the gap might be too fine to be suitable
for recording. Consequently, i1t may be
desirable to have an extra head for re-
cording purposes,

Initially, the majority of stereo tape
machines—at least those for the home
—oemployed staggered heads for play-
back, spaced about 1.25 in. apart, and
positioned so that one operated on the

(Continued on page 45)

Comparison between stereo record-ploy-
bock heads. Left, two-track (Shure TR-40);
right, four-track (Shure TR-48).
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Get $75. for Your Old “Mike”!

NEUMANN KM-56 Miniature Condenser Microphone System

The Jatest to Join the precision Neumann line, Wih quatily in avery way similar fo the
U-47 series, bul 15 dimensions are amaringly miniaturized.
Frequency Response: 40-15,000 cps =3 db
Output Impedunce: 50/250 ohms (must be specified in order)
Fleld Puttern: Switchable en mictrophone: nen-directional,

bi-directional, ond cardiold
Lets than 0.8% entire range fo 110 db absolute
Microphone: %" dia.; 6" length
Power supply: 814" x &” x 4%,”
Micraphoner 4 or.
Power supply: 5 Ibs.
Operates on 115 volt 40-80 cydles. %,-27 standard thraad Net $490.00
Lomplefe microphone system consists of microphone, pewer supply {iype NKM) infer-
connect cable (fyps KC-1) with 238 full elostic suspansion, AC powar cable. U. S.
foss holder, pilot light, power connector, ond XER oulput recoptacle, with maling

Non-linear distortion:
Dimensions:

Welght:

coble connector,

KM-540 Minlature Condenser Microphone System

(ol shewn) Some as above

Ki-53a Miniature Condenser Microphone System
{not shown) Same a¢ abeve but non-directional pattern only, Length: 47"

NEUMANN U-47 (U-48) “Studio Standard Microphone System

The only condenser. mitrophone In ifs price range featuring an elactronically
swikchable directional characterishic,

Frequency Response:
Oofput Impedarnce:

" Fleld Pattern:
Non-linear distortion;
Dimensions:

Welght:

Operate on 115 volt 40-40 cycles.
Complefe micrephane syslem consisls of mitraphune, power. supply (type NG)
inler-cannect cable {lyps UC-3) with 2-37 full elasdic suspension, AC power

cable, U, S, fuse holder,

receptacle with mating cable conneclor.
U-48 System Some os abova bur Field Poffers seleclable either bi-

directional or cardioid.

Net $460.00

but ¢ardicid directional patern oaly. Lengihe 43",

Nat $440.00

NEUMANN M-49b Variable Directional Pattern Microphone System
¥ This micrephone parmils remote elacironiz conirol of the directional
characterisiic, A smaoth, comfinuvus fader-control seleds ony of the
basic directiongl potterns (non-direcsiona), bi-directional, and
cardicid) and any Indermediale pattem. Wide {requenty response
with extremely low distertion, 0.6% 40-13k¢ vp to 110 db abso-
lute, a stight rofl-off of frequencies belew 40 .cyclas 1o prevent
shock-noise interference, and extreme ruggedness, moke the M-49b
Ihe ideal “‘work-horse™" for studio and remdte recording, as well
os single-mike pick ups fram tonter! hulls.

Complete microphona system consisls of mitrophane, power supply
{type NN-48), interconnect coble (typa C-28); AC power coble, XLR
oulput conneciar, ond MZ-49 swivel mounting hacness.

Dimenglons: Welght:
Microphone: 3” dla.; 6‘4'" length Microphone: 13 Ibs.
Power supply: 814" x 4" x 43" Power supply: 514 Ibs.

Net $540.00

40-15,000 ¢ps =3 db

50/250 ohms switchable

Switchable non-directional or cardiold

Less than 1% entire range fo 110 db absolote
Microphone: 2),” dia.; 8” length

Power supply: 84" x 4”7 x 43,”

Microphone: 114 1bs.

Power supply: 4 Ibs.
Net $390.00

pilot light, power tonneclor ‘and XLR oulpul

Net $390.00
NEUMANN Type SM-2 Miniature Stereo Microphone System

Two separale ond complete condanser microphones and their respefive pre-
omplifiers in the same mintulure housing. The Iwa candemser copsules ore
mounted one obove Ihe other, the top ome being rotatable to achieva dhe M-S
Steree Recording Technique {also knawn cs Intensity stereo). Each of tha twe
microphona systems ran be sepocafely rwitched to any pabern (non-ditsclional,
bi-directional, and cardioid) or any one of six intermediale potferns. Spetifica-
fions identical to KM-56 microphone with addilion of exireme balance between
syslems, ond nemerous intermedlata directional padlerns.

Complota microphona syslem cansists of microphone, gower supply (lype NSM),
inter-connect cable (type SC-1) with Z-42 full elastic suspension, AC power
cable, XLR Cannon aejpul connectors. U. S. standard pilot light, fuse Rolder,
AC recepfacle. g

Dimenslons:

Microphone: 194" dla.; 8” length
Power supply: 814" x 4" x 43,”

Welght:
Microphone: 914 oz,
Power sopply: 5 Ibs.

Net  $875.00
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...And, have a system used by top record-
ing studios and broadcast stations all over
the world. A system to add that “'presence”,
that quality, that superb liveness that good
chief engineers wen't do without. A Neu-
mann system.

Choose from the best microphones ever
maode ... Neumann micropi.ones. .. stand-
ards of the world.

Choose by number. .. from numbers that
are world-renowned . .. U-47, U-48, M-43b,
KM-56, SM-2. All microphones that have
come to be known for their design and
manufacture . .. come to be used for their
incomparable reproduction of sound.

Update your sound to compete.

Just wrap your old professicnal mikes and
send them to:

Harvey Radio Co., Inc., Industrial Division
Department BW :
103 W. 43 St., New York 36, New York

We'll allow you $75.00 for each towards
the purchase of each, Neumann system
you select. Send those old mikes toduy.

Service to the Broadcast & Reaotding In-
dustries for more than 32 yed¥s. &

P S VD W S i v Sy — — W, Gty WML St i g e D, i, Mame S—

Gentlemon:
We're sending you {hs {ollowing old professional

“mikes”’s Please gend us:

~M48b @ $540.00

..KM-56 @ $490.00

..SM-2 @ $875.00
. U47 @ $390.00
. U48 @ $390.00

Qf course, deduct $75.00 from the price of each
unit that we’va ordered because we’ve zent the
old "‘mikes’’,
Namei il i .o e
Tlles el s L

Compemny.. .. e o L

ALL NEUZRANN TRADE MARKED PRODUCTS ARE EXCLUSIVELY DISTRIBUFED & SERVICED IN THE WESTERN HEMISFHERE BY GOTHAM AUDIO SALES €O., INC.
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Organ and Hi-Fi System
in Unique Combination

HEX R. G. SouLBERG, 3035 E. California Street, Pasa-
Wdena, Calif.,, conceived a “Music Corner” back in

1944, he gave considerable thought as to the best
method for achieving good: bass from his speaker design.
The self-contained straight-horn appromeh was chosen in
preference to corney folding, which bronght with it some
physical and geometrical problems. The horn shown used
the Jensen “Hypex” design, caleulated at every six inches
of the horn length. (Photos by Jay Russell, Lid,, San Gah-
riel, California.)

All-bond AM-FM

Rodio Ebf{“ Concert Orgon
Compression
Chamber
" erwns || | B
Woofer
s

Compression
" Chamber

Orgon Bench

Bracing Srruls

7oTs

Low Sea!

Toble

Upper Deck.: Tuner, Preamplifier,
Clock ord Switching
Lower Deck: Power Amplifiers

Above : Phcnd

Below: Stereo Tape

36

Left, general view of Music Corner from
the front. The horn opening at the left
accommodates a JBL 375 tweeter and
acoustical lens. The control panel is fitted
with edge-lighted Lucite panels, and the
tape and phono cabinet is shown with
doors closad, contrasting with the cover
phote in which the doors are open.

Below, detail of center unit, with ampli-
fier deck open, showing two Mclntash
60-watt amplifiers. All channels are
switched at the timer panel, and when
second channel is activated, the related
power amplifier and blower are turned
on. :

Above, rear of cabinets, showing com-

ponent arrangement and wiring. Note

neatness of interconnecting cables—aon

example worth studying by anyone en-

gaged in hi-fi installation, either for his
own use or commercially.

Left, system layout diagram. Speaker
components used are those of the JBL
Hartsfield and Paragon enclosures—
woofer, 150-4C, tweeter-midrange, 375,
with  500-cps  crossover. Additional
speaker, not shown, has similar matched
components except that bass reflex cabi-
net is used for portability and rearrange-
ment advantages.
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. . . for the matador — it comes
when he can no longer play at the
game of bravery, but must at last
face up to the supreme test of his
courage and greatness — when he
must conquer or be conquered.

.. . for the turntable or changer —
it comes when the stylus descends
to the groove of a stereo record, to
track as never before required. . .
vertically as well as laterally, with
lighter pressure, greater accuracy,
less distortion and far more sen-
sitivity—when the operation must
be silent, smooth and flawless to
permit the music to emerge with
clarity, purity and distinction.

Shorn of pretension and mere

MOMENT

Ol

The DUALA1006

Juan Montero, matado

From BULLFIGHT, by penmemm of
Simon and Schustor, Publishers
Copyright © 1958 by Peter Bﬂoklem

paper claims, every brand, every
product of old must now face up
to the new challenge wrought by
stereophonic sound. Regardless of
past laurels, it is today’s perform-
ance that counts.

The United Audio DUAL-1006
. . . totally new, significantly dif-
ferent . . . is the only combination
professional turntable and deluxe
changer created for uncompro-
mised stereo and monophonic
reproduction.

We invite you to visit your author-
ized United Audio dealer . . . to
submit the DUAL-1006 to the most
demanding of tests . . . to see and
hear it in ifs “moment of truth,”

combination professional turntable [ deluxe changer for uricompromised stereo and mono reproduction

Actually tracks and operates auto-
matically or manually with only 2
grams siylus pressure.

Choice of haavy, large diameter
turntables® -~ new faminated con-
centrically-girded deslgn retains
dynamic balance and plano surface.

Rigld equlpoise motor suspension
principle elimlnates vartical rumble.

Bulit-in direct reading stylus pres-
sure/tracking force gauge.

Totally new design one-plece  tone-
arm — provides perfect vertical and
lateral trackilng — no multiple arm
rasonanca or cartridge vertlical am-
plitude distortion.

Truly freeffoating tonearm — unique
clutch disengagement for complete
freedom.

Multiple transmission moter drive

‘uses Individual gears for each speed

— automatic disengagement makes
“flat spot thumping'" impossible,

833 Ib. standard; 5Y 1b. optional at small extra cost.
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Stereo-mono switch has phase-can-
celling feedback circuit to remove
vertical noise signal from mono rec-
ords played with stereo cartridge.

Obsolescance-proof intermix for
present or future record sizes.

Elevator action changer spindle safe-
guards record groovas and centers.

True manual (or automakic) single
play — permils setting tonearm on
rotating or motionless turatable.

gt e et e e o

united audio

PRODUCTS DF OISTINCTION
Desk 7, 202-4 East 15th St., New York 3, N. Y.
Please send full details to:

NAME.
ADDRESS

(¢1)  FRRRSRIREREGr 1], | SR 1 1) | SREEERR N
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DUAL MODEL 1006
RECORD CHANGER

Offering a host of new features and a
convenient form of operation, the Dual
(pronounced Du-al) Model 1006 is the
latest record changer to be introduced to
the high-fidelity market. This unit employs
the center-drap prineiple,
spindle which tau%s 41l the records but the
bottom one tp: be lifted slightly so as to

remove all weight from the record to be:

dropped—then = the. remaining records are
Jowered into position for dropping the next
one.

The set-down position is determined by
4 patented roller-feeler dovice, in which
two small rubber rollers are extended be-
low the stylus and when the arm ig low-
cred (at a radius of about 3 inches) the
arm is led outwards to the edge by one
of the rollers and as it reaches the outside,
it “fixes" tlie set-down position. Ther the
arm rajses again, the wheels retraet, and
the arm lowers to the record at the correct
place, rogardless of the dinmieter—be it
7, 10, 12, or 1174 inches. Since tlie set-down
position is determmined by the record itself,
records may be stacked in any order or any
diameter.

The pickup cartridge is carried on a
molded plastie.plate which may ba changed
readily—on turning a small knob on the
arm the plate przctically drops into your

with a sturdy

hand—ullowing for a smooth styling of the
arm without discontinuity for a removable
hiead. Four separate wires are provided,
and the unit is equipped with two audio
output. cables. For playing monophonic
rcecords with a stereo cartrifige, the two
‘“liot” loads are shorted together by a
switch located near the base of the arm.
The eartridge mounting plate will aecconi-
modate ‘most pickups, but becauss of the
feeler rollers (which must clear the stylus
while playing and yet must extend below
the stylus during the change cycle) some
stereo pickups cannof he used because of
their leiglit—among them: being the ESL
and the Stereotwin.

Figure 1 shows the Dual 1006, and at
tlie front will be noted three push buttons
—XTOP, STARY, and REPEAT—which pro-
vide a variety of operations. After put-
ting on one record or a stack, one
simply pushes the sTART button and' the
unit starts, plays the record(g), stops, and
shuts itself off, retracting the idler so there
ig no pressure on the motor shafi which
can cause “flats.” If one wishes to stop in
the middle of a reeord, intending to start
again with thai samo record, one pushes
the REPEAT and SToP buttons. The arm
goes to the rest and the nnit stops. To start
again, one pushes the START and REPEAT
buttans togetber, and the same record
is played again from the beginninz. To
repeat the record after it finishes play-

Fig. 1. ”Dual” Meodel 1008 Record changer.
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® "DUAL" Model 1006 Record Changer

® General Electric Stereo Classic Amplifier
Model MS5-4000

© Connoisseur Type B Transcription Turn-
table

® Glaser-Steers Record Changer Cover
© ‘Microlift’ Pickup Arm Control

© Kingdom ‘“Omega’’ Speaker System

ing, press the REPEAT button;
immediately, press. REPEAT and  START
buttons simultaneously., To use manually,
put in the short spindle, push the MANUAL
button (just lLack of the other three)
and place the arm on the record manually.
E\Lepb during the change eyﬂlc the arm
is freed completely b) an ingenious clutch
arrangement,

Alongside the arm rest is a built-in
stylas gauge which ig a simple dial indi-
cator actuated by a “weighing p]atfom\
into which the edge of the arm igs hooked.
This is a usefunl feature for those who are
likely to use different. cartridges because
it provides an immediate check. On the
unjt we observed the indicated stylus force
dbout lalf the actval value as measured
by an independent gauge. Ouce checked,
however, the built-in gauge could be used
as a guide,

The turntable used with tlie standard
1006 weighs 3 lbs. 9 oz For those who
wish it, a heavier turntable ig also avail-
able ag an extra. Ball bearings are used
freely in the unit—dAouble sets on both
axes of the arm, two in the motor, and the
usual turntable thrust bearing. The motar
is sturdy, and ig fitted with a balanced
¥otor, vacunm impregnzted field coils, and
tightly staked laminations, which together
with the suspension used results in a
rumble level mcasured at -36 db, in ac-
cordauce with tho NARTB standard
method of measuroment. This standard
specifies that rumble shall be rated in db
below 1.4 em/see stylus velocity at 100
¢ps, whith corresponds to 7 cm/gec at 1000
eps with standard cqualization. We made
this measurement ju a simplified manner,
but the result approximates the NARTB
standard. We nsed a D & R Flutter and
Rumble test record, which has three bands
—3000 cps with rzero per ceunt .flutter, 3000
eps with 1.5 per eent flutter, and an un-
modulated band for the rvmble test. The
3000-¢ps band is recorded at a level of 5.8
em/sec, 80 by recording the output of this
band, and then taking a second rcading
wlhile playing the unmoduvlated band, the
differcnee c¢an ‘be used to determine the
NARTB figure. 5.8 e¢m/sec i3 approxi-
mately 1.5 db below 1.4 em/sec at 100 eps,
and since we measured a difference of 34.5

to repeat

db, the standard value computes to —36 ab.

’I‘he aueptable rumble for a reproducing
turntable is -35 db, in NARTDB standards.

Flutter and wow measured at 0.25 per
cent, which is essentially inaudible. The
hum field from the motor, which in itself is
built to minimize hum fialds, is further
ghielded by the heavy steel turntable, and
no trouble was encountered from this
source. The unit tracks reliably at 3 grams
stylus force, and actuates the trip econ-
sistently. Aside from being attractive, the
Dual 1006 is also a good performer. F-25
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pioneer

AUDIOMASTER FM-R 301

Standard - type amplifier with FM/AM

tuner, best suitable for home use.

* Trve Hi-Fi FM reception from 80 to 108
megacycles

* Indicator simplified

* Rumble filter switch provided on front panel

x Easy to use, very aftractively designed

SPECIFICATIONS
Tubes1 2-8AQB8A, 2-6BA6, 6AUS, 3-12AX7,
2-6ARS, 5R-K18, 6ESM, 2-1NA?
Frequency Ranges: BC 535-1,605Kc
SW 3.8-12 Mc
e FM 80-108 Mc
- Frequency Response: 30-30,000 cps
OQutput: 7.5W
Inputs: LOW 5-30mV AUX 200 mV & up
HIGH 30-100 mV.  YAPE 5-30 mV
XTAL 80-300 mVY
Dimensions: 547 %14%7 %1137

AUDIO e JUNE, 1959

STEREOMASTER SM-R150

With 3 Functions as Stereo, Monophonic
and High & Low Channel Amplifiers

PIONEER’s all-new STEREOMASTER SM-R150
is the most versatile amplifier for reproduction
of stereo: 45/45 records, stereo tapes and
stereo radio broadcasts.

SPECIFICATIONS
Circvitry 1 6ARS push-pull 2 amplifiers
involved in one compact chassis

Output: 7 5 wotts per chonnel for stereo
{15 waits for monophenic use) without
harmonic distortion

Hum: - 53 db balow maximum output on input
Frequency Responce: 0.5 db, 20-20,000 cps !
Equalizotion: RIAA & NARTB (NF type)

Inputs: TAPE, PHONO (MAGNETIC & CRYSTALJ, AUX
Channel Filter: Crossover frequency 3.5 Kc 6 db/oct

FUKUIN ELECTRIC

Otowacho, Bunkyoku, Tokyo, Japan
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Fig. 2. General Electric Stereo Classic Amplifier, Model MS-4000.

GENERAL ELECTRIC MODEL
MS-4000 STEREO CLASSIC
AMPLIFIER

Each new amplifier which appears offers
its own features and advantages, and since
performance of wmost high fdelity units
is held to as high a standard as possible,
there is little to choose from except these
features and the over-ull appearance. This
General Llectrie Stereo Classic amplifier,
Model MS-4000 is.certainly attractive, and
the arrangement and functions of the con-
trols is “comfortible” to use.

From: the cirenit standpoint, each chan-
nel of this amplificr employs a feedback-
equalized preamp: stage using a low-noise
7025/12AK7, with ecqualization Dbeing
shifted for plono and tape head inputs.
Two phono inputs ave provided, and the
input, . golector iz marked TAPE, MONO
(Records), sterEo  (Records), TUNER,
and AvX. In the amoxo reeord position,
a scparate input jack is fed into the A
channel only, but Dboth chaunels may be
paralleled by the Mope switeh. It appears
from the schematie that a chauge of a
jomper on the selestor switch wonld con-
noct both preanip stages to the mouophonie
pickup so it would not be necessary to
move the MoDE ¢ontrol, if the user wanted
thiy feature. This wonld apply to the Aux
input too, which iz also monophonie, feed-
ing the A channel. The ToNeR input is
stereopboniec. For playing monophonic
records with a stereo pickup, the two
channels may be paralleled Ly the AopE
switeh, which also can reverse the chaxn-
vels. This switeh i3 marked clearly to show
kow nienophonic recards are to be played—
either through the A chamel (normaly or
through the B channel (reverse), or
through both in parallel. This should be n
handy feature for those who find diffeulty
in figuring out what switches to operate
to get a desired result. The SELECTOR and
MODE switches are at the left with the
large knobs as shown i Fig. 2. To the right
are five other knobs, all smaller, two slide
switehes, and two lholes in the panel—
ihrongh one can be scen the pilot light,
and through the other is a smnall-serew-
driver-opersted input level control for the
tuser input, ganged for both chanunels.
One slide switeh controls the a.c, power,
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and the other controls a high-pasg filter in
hoth channels simultaneously.

The remainder of each ehannel consists
of a 12AX7 in a Baxandall tone-control
cirenit, followed by a GBASA (pentode-
triode) in an amplifier-phase splitter eir-
enit. and ua pair of 6073 us tetrodes in
thie output atage. The B channel has the
norn:al 4, §, and 16-chm outputs, while the
A channel has normal 4 and 16-phm out-

‘puts and a pair of terminals labeled SA

and 8B, These are connected to the 3-ohm
output tap and ground through a DPDT

switeh which serves as a phuse changer in

the speaker line. This switeh is at the back
of the amplifiar. Again ingpecting the
schematie, it seems that it would be simple
to change the internal connections so that
the phase reversing switeh would operate
on either of the other two outpat im-
pedances.

The 6973 outpubt tubes are relatively
new, but are capable of 20 watts cntput
with distortion well below 1 per eent, and
the MS-4000 amplifier employs two pair
of them—resulting in a total output of 40
walts with the two sections paralleled, or
of 20 watfz in caeb ehannel.

The power supply is unique in that it
uses two rectifier tubez—a GZ-34 working
fram 350-volt taps on the power traus-
former and supplying voltages to all ecir-
cuity except the output screens, which are
fed from o 6X4 working from 250-volt
taps on the power transfprmer secondary
and into a separate filter cireuit. Tlie two
preanips and the two tone-control amplifiers
are fed with d.c. to the heaters, resulting
in a Inm/noise leyvel measured at 54 db
below 1 watt on the phono input and 64
db below 1 watt on the high-level inputs,

Fig. 3. The new
Connoisseur Type
B turntable.

Petformance

Input signals for a l-watt output meas-
ured at 0.82 mv on the phéno inputs, 0.73
mv on the tape-hexd input, and .046 volta
at the tuner and auxiliary inputs. Bass

and treble controlg provide a range from

+13 to —17 Qb at 30 cps and from + 12 fo
- 13 ab at 20,000 cps. The rumble filter
introduces a progressive droop begiuning
at 100 ¢ps and reaching -8 db at 30 cps.
The contour control provides a variable
shunt aeross tle ecapacitors in a tapped
volunie control circuit, and provide a
boost of 13 db at 50 ¢ps when the volume
control is 20 dbh down from fhe top, and a
hoost of 20 db when the volume control is
40 db down from the top. Tiwo per cent
intermodulation distortion svas mecasured
at 26 watts iu one chamnel uud 24 watts
in the other.

Oyer-all sound ¢uality with the controls
flat is clean and erisp at good room volume,
and the tone controls—of the variable
turnover Baxandall type which we c¢on-
sider the most desirable of continuously
variable controls—give adequate changes
without introdneing “chestiness” or “thin-
nesg.”

The amplifier is compaet for all its
power output, measuricg 53 in. high, 13
in. wide, and 12 in. deep (less knobs). It
is an amplifier which we would congider
“ecomfortable” fo use. F-26

CONNOISSEUR TYPE B
TRANSCRIPTION TURNTABLE

The recently introduced Type B Con-
noisseur turntable retains all of the good
features of the previous model, adds some
new ones, and has been refined in many
important particulars. Of the features that
are retained, one of the most desirable is
the speed-change control and vernier speed
adjustment which are at the left roar of
the mator plate and separate from the on-
off switel, which js at the front edge of
the plate. This climinates the possibility
of selecting the wrong speed when turning
the power on, This model uses black knobs
for these functions, but we prefer to re-
plaece the power knob with a cold water
faneet handle of the lever type (cold, be-
cause one can then imagine that the C
stands for Conuoisseur; in TFrance, of

eourse, ome would wuse the hot water
handle).
The leavy cast aluminiam (the Con-

noisseur is made in England) turntable is
retuined, but there the similarity ends, ap-
parently. The miain turntable shaft rests
on a Tel nn thrust bearing, and the journal
itself is am adjustable split bearing of
Graflon, »a

graphite-impregnated Nylon.
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Sfightly Righar (n tha West

THROUGHOUT THE LAST 40 YEARS, PiLot has made it possible for every audio

THE 240

enthusiast and music lover to possess the quality equipment most suited to his require-
ments. Now, PILoT announces another new stereophonic preamplifier-amplifier—the
240, rated at 30 watts total (15 watts per channe), music power). We are sure you will

agree that, feature by feature, the new PiLor 240 represents the best quality value in
its class. Designed and enginecred to professiona) standards, the PiLoT 240 includes:

4 independent tone controls — Exelusive Pilot Trol.oK mechan-
ically locks the Bass controls together and the Treble controls
together, at your optlon, to permit simultaneous (ganged) ad:
justment of Bass and Treble for both channels.

Three pairs of high leve) inputs for permanent simultaneous
connection of FM-AM tuner, Multiplex Adapter and Tape Recorder.
Two palrs of low level inputs for permanent connection of record
changer and turntable.

Nan-shorting inputs throughout permit recording and playback
using a permanently connected tape recorder without short ¢ir-
cuiting the tape recording signal, or the necessity for changing
of plugs.

Direct tape playback facilities are provided by connecting the
tape head to one of the phono inputs. NARTB tape equalization
Is provided at calibrated positions on the tone controls.
Amplifier terminals permit you to connect a set of extension
speakers in another room. Front panel Speaker switch con-
veniently selects elther the main or extension system, or both.

Electronlc Crossover feeds low frequencies to Channel A and
high frequencies to Channel B for monophonic bi-amplifier use.
Loudness Switch modifies the frequency response for enhanced
listening at low sound levels.

Exclusive PILOT automatic shut-off switch enables the redord
changer, at your option, to turn off the complete system after
the last record has played.

Provides automatic cancellation of undesired vertical response
of a stereo cartridge when playing a monophonic recording, with
Mode switch set to Mono—and eliminates necessity for separate
Stereo-Mono switch.

11 Front Panel Controls — Input Selector, Mode (including
Stereo Reverse), Dual TroLoK Tone Controls (Treble Channel A,
Treble Channel B, Bass Channel A, Bass Channel B), Stereo
Balance, Master Volume, Speakers, Automatic Shut-off, and
Loudness.

SpecHications — Power Output: 30 watts total; 15 watts per
channel, music power (in accordance with proposed IHEM
standards). Sensitivity for full output: 3 mv for phono racord
changer, phono turntable; 110 mv for FM-AM, multiplex, tape
recorder. Harmonic Distortion: 1%. Hum and Noise: 80 db
below full output. Frequency Response: 1 db 20-20,000 cycles.

Drematic design — brushed-brass escutcheon with 24K gold-
plated frame and heawy duty knobs. Supplied complete with
black vinyl-clad steel enclosure.

Price — $129.50 including enclosure.  Slightly Kigher in the West

WRITE TODAY FOR THE COMPLETE PILOT STEREOPHONIC COMPONENT CATALOG

PILOT RADIO COEPORATION . 37-04 36th STREET « L.. I. CITY 1, N. Y.
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The adjustment permits compensation for
wear, thng keeping the bearing ut optimum
for a long life. The adjustment is made
by adjusting the split bushing to the point
whore the shaft is just free enough to lift
out of the bearing when the platfer is
lifted up, This makes an almost ideal bear-
ing for this purpose, and results in very
low rumble content,

The hysteresis-synclironous motor em-
ploys the same type of bearings, and the
motor itself is very flexibly supported on
rubber wmountings. The wmotor shaft is
siepped and tapered on each step to pro-
vide the vernier adjustment of speed, with
a range of about *2 per cent on each of
the three speeds.

The idler wheel 48 quite narrow, and ig
mounted on a plate whiek is also very
flexibly attached to the main chassis.

Another new feature is the stroboscope,
wlieh ig viewed throngh an opening just in
front of the turntable, which can be seen
in Fig. 3. The illuminated strohoscope dise
is mounted on the underside of the platter
and is viewed through a mirror.

Using the technique deseribed -ecarlier,
the rumble level of the Type B Connoissenr
was measured at 53.5 db beluw a stylug
velocity of 14 em/see at 100 eps—ennsid-
erably befter than NARTRB standards.
This, togethier with wow and flutter of less
than 0,15 per cent, results in an execep-
tionally fine turntable for eritical appli-
cations.

Fortunately, the error of the earlier
stroboscope supplied with the Counoisseur
—whieh had the wrong number of lines in
the 45-rpm band—Mhas been corrected.

In phbysieal specifications, the unit meas-
ures 1334 in, from front to back, and it
13 1534 in. wide; it requires a c¢learance of
3% in. above the tope of the mounting
board and 33 in. below. ¥-27

GLASER-STEERS RECORD
CHANGER COVER

The current tirend for using eomponents
of a high-fi system in their own housings
often meany that a record changer or turn-
table may be exposed to dust practically
all of its unatural life, and while the
changer itself could ‘“take it,” everyone
agrees that dust is not good for records
under any cireomstances. Furthermore,
when a chauger is operated in the open, it
is often possible to lear “ncedle talk”
thronghout the music.

Recognizing these problems, Glaser-
Steers has come up with a simple solution

42

Fig. 4. Plastic rec-
ord-changer cover
by Glaser-Steers.

—an attractive transparent solid plastic
cover. for changer and records, as shown
in Fig. 4. Soft plastic covers, snch as one
nsey for typewriters, may droop down on
the rvecords while they are playing and
cauge speed variatious or jnterfere with
the change cyele. The hard cover cannof
do this, naturally, but with its foam rubber
strip around the bottom it remains in
place, clear of records and mechanism, The
strip is also an effective sound deadoner,

Fig. 5. The Microlift, shown with an ESL
arm.
and no needle talk can be heard when the
cover is in place.
This is an excellent aecessory and no
home that has an exposed record changer
should be withont one. F-28

“MICROLIFT” PHONO ARM
CONTROL

In the days of six-ounce stylus forces
(yes, the old Capehart actunlly worked at
six ounces) it was easy to lower a pickap
£ the record gently because of the natural
gravitational resistance offered to the hand
by s0 much mass. Now, howover, the 1- ta
3-gram stylus forces make handiing the
pickup arm about ag tricky as dropping a
dried pea into a cup from six feet up in a
Ligh wind. The Mierolift—another British
importation—eliminates  this  difficulty.
This deviee, shown iu Fig. 5, mounts on
the main plate of 2 turntable adjacent to
the arm and raises or lowers the arm to
the reeord gontly and accurately. The
curved arm is adjustable for height, and a
quarter-turn of the actuating Jover raises
the pickup arm about 44 in. at the point
of contact—which means aliout 14 in. at
the stylus tip. Sinee the lift is struight
up and down, it may be used for cueing
with considerable accuraey, and the pickup
may be raised and lowcred without amy

possibility of sliding across several precious
grooves in the process.

This item is another which should be
standard equipment wlerever a naunual
turntable is used and where the user likes
to take good care of his records. Mechan-
ically it is very simple—the spring-loaded
vertical rod is raized amd lowered by a
Nylon cam on the hand-lever shaff, resnlt-
ing in a smooth action without sny back-
lash in its aperation, The Microlift mounts
to the motor board at turntable chassis by
two serews. F-29

KINGDOM “OMEGA”
SPEAKER SYSTEM

One of the newest of the small speaker
caiclosures in the Omega, introduced by
Kingdom Products Ltd. This unit, measur-
ing 15 in. wide, 26 in. high, and 11% in.
deep, offers excellent tome quality with a
remarkible range, considering its small
gize. The cabinet itsclf is made of 1%-in.
plywood, well lined with rock wool, and
completely onclosed. Three speaker units
are used—one 12-in. cone and two 2%4-in.
tweeters, togetlier with two capacitors serv-.
ing as high-pass filters for the tweeters.

Using Vol. 1 of the “King of Tustru-
mants" series—in which a seale ranging
from 16 to 8000 cps is played on an organ,
—the sounds during the lowest oetave ap-
peared to beecome musieal at B, approxi-
mately 31 eps.

Beeanse of the heavy cabinet eonstrue-
tion, the low-frequency performance com-
pares favorably with more costly units. At
the upper end, usable ontput was heard
up to 13,000 eps, and measurable ontput
wias noted to 16,000,

The Omega i finjghed in various woods,
with the oiled walnut model giving the im-
pression of high-quality furniture. - The
grille covering is modern in design, and
the over-all appearance would fit most
deeorative schemes satisfaetorily. The
placement of the high-frequency speakers
—one at cach sideof the ceuter-mounted
woofer—makes its possible to use the
speaker either vertically or horivontally.

- F-30

fig. 6. Kingdom “Omega” speaker sys-
tem.
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The Harmony

Trio Spreakers

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

a barrier to sﬁe‘aker performance.
Stop in at your dealer
and See why.

System

F'eatures:

Three channels. A full range
speaker for each of the stereo
channels and a non-directional
Hrde-away bass. The smallest and most
efficient stereo speaker system available,
Fits any size room. Blends

with any decor.

Component Features:

" Harmony Speaker.

Size: 11¥ x 924" x 334".

Response: 70 to 15,000 cycles.

Finish: Black leatherette. Golden grille:
Hideaway Bass.

Size: 165" x 1614" x 514*.

#e Response: 30 to 100 cycles.
Made in U.S.A. Finish: Ebony:
Ealeptanpled Fol . Individual Harmony Speaker $29.75
' Hideaway Bass $69.50
Complete System:
Harmony Trio $119.50

DIVIBION OF ADVANCE INDUATAIEZS, INC.

66 E. Gloucester Pike, Barrington, N. J.
Export: Joseph Plasencia, Inc., 401 Broodwoy, New York 13, N. Y.
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Recording the pizzicato movement of
the Bartok after a long, grueling session
to determine recording technigues most
suitable for the specia! problems involved.
1t is 3:00 AM. the day of the concert.

LIVE vs. RECORDED CONCERT o« CARNEGIE

RECITAL HALL

Leonard Sorkin, first violinist of the Fine
Arts Quartet, listens critically to trial
recording.

Advertisement

On January 10th, 1959, a “Live vs. Recorded” concert was given
in New York City; protagonists were the internationally famous
Fine Arts Quartet and a pair of AR-3 speaker systems in stereo,
driven by Dynakit preamplifiers and Mark I amplifiers.

At pre-determined intervals the members of the Quartet would lay
down their bows, allowing reproduced sound to substitute for the
live music. After a minute or so they would take over again “live”
without interrupting the musical continuity. (A carefully
synchronized sterco tape had been made the night before in the same
hall by Concertapes, Inc., for whom the Fine Arts Quartet records
exclusively.)

Excerpts from reviews of this concert appear on the facing page.

The formal concert, during one of the “live” portions



upper half of the tape and the other on
the lower half, ay illustrated in Fig. 8.
A substantial number of recorded tapes
were sold for the staggered-head ar-
rangement. The individual who invested
in staggercd fapes may be loath to
write off this investment, preferring in-
stead to add another playback head in
ordex to he able to reproducc his stag-
gered tapes corrcetly. Thug he would
have a stacked head for playing eon-
ventional stereo tapes, and he would
use one section of this head together
with the extra playback head to repro-
duce his staggered tapes, If he were to

head

Holf-track monophonic (Shure

TR-35).

play stauggered tapes with a stacked
head, there would he a relatively enor-
mous lack of synchronization between
the two chamnels. The diserepaney
would be 1/6 seecond at 7.5 ips. whereas
a number of experts consider that the
two channels must maintain synchroni-
zation within .0001 second for proper
stereo effect.

The vecordist wishing to achieve spe-
cial effects may have to add one or wore

chine. Two of the best known of these
speeial effects are sound-on-sound and
echo effect.

In the case of sound on sound, it is
necessary to place the playhack head
before the erase head, as shown in Fig.
9. The sequence is as follows. The fivst
recording is made. The tape is yewound.
The recorded tape is reproduced by the
playback head, and this signal is moni-
tored by the performer by means of ear-
phones. At the same time the performer
makes a second recording. The first sig-
pal (from the playback head) and the
second recording signal are combined in
2 mixer and fed to the record head.
Meanwlile, the tape has heen erased
by the erase head. The clean tape that
reaches the record head receives the
combination of the first and second
signals. This process can he repeated as
many times as desired; however, noise
on the tape will inerease each time, so
there is a limit to the procedure. While
it is not strietly necessary to add an
extra playback head for sound-on-sound
recording, it is quite inconvenient to
have to transfer the playback head
frowm its norma! position (following the
erpse and record heads) fo a position
hefore the erase head each fime that one
wishes to ereate this special effect. Ac-
cordingly, the individual who plars to
do an appreciable amount of sound-on-
gound recording enstomarily will add an
extra playback head prior to the erase
head.

Figure 10 illustrates how the tape re-
corder may be used to achieve an echo
effect, Part of the signal pieked up by
the playback head is fed back to the
record head, and is therefore repeated
in the manner of an echo. One ean ob-
tain superior vesults, more akin to the
natural echo, by adding additional play-
hack hends, cach one feeding part of the
signal back to the record head. The
amount of signal fed back is deereased

heads to those already on his tape ma- at cach succossful head. b: 4
ERASE RECORD PLAYBACK
HEAD HEAD HEAD
L]
7~ UNRECORDED TAPE s RECOROED TAPE r
INPUT O———3—{  RECORD o] PLAYBACK o
o1 AmpuiRiER AMPLIFIER outeut

oyl

ATTENUATOR

Fig. 10. Method of producing an acho effect in recording.
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Record Guide

(Larey Zide)

“When I wasn’t looking 1 was never quite
sure which was which . . . . Directly after
[the movement from the Barték guartet]
the audience was informed that except for
the first eight bars . . . the whole had been
recorded. I must confess that I was com-
pletely fooled.”

AUDIO

*The program notes for the concert suggest
that . . . if the audience cannot detect the
switchovers, the demonstration would bo
successful. By this criterion we would have
to say that it achieved at least 90 per cent
of success.”

high fidelity

“The [listeners] up front were able to dis-
cern an occasional difference during transi-
tions from live to recorded sound, while the
deception was essentially complete for the
man farther back . . . But during the pizzi-
cato movement from the Bartdk . . . source

location seemed to make no difference; the
recording fooled just about everyone.”

(C. G. McProud)

Bergen Evening Record

{Stuart Davis)

“Only by observing the musicians was it
possible to detect the switch . . . The repro-
duced sound was so like the origimal it was
difficult to believe.”

The ultimate test of sound reproducing
equipment, we believe, is its ability to
stand up under an “A-B” test in which
“A” is the real thing. The influence of
dramatic but unnatural coloration is
automatically eliminated, and faithful-
ness to the original sound becomes the
sole standard.

The speaker systems and amplifiers
used in this concert were designed for
the highest qmality possible, limited
only by the present stale of the arl
Descriptive literature is available for
the asking from:

DYNACO,INC. (Mark 111 amplifier kit §79.95

617 81st. St. { Preamplifier kit $34.95

Phila., Pa. Stereo Control kit $12.95

ACOUSTIC RESEARCH, INC. (AR-3

24 Thorndike St. speaker

Cambridge 81, Mass. system  §216.00
45



ampsa died on.me, 8o soon, I got myself into
one of my obstinate moods. Obviously,
pilots are impraetical, or there would be
pilot Yights. But they ought to be practieal
and, by golly, I'l ind out for sure whether
they are or aren't, before I waate any caab
on replasement batteries, thank you.
Well, I bave a consultart-assistant to
help me in just suech matters, name of
Ray Prohaska. I asked him. We, talked. We
investigated. We argued, for some weeks
on and off. He got down to work gund came
up with facts and figures—and I said, go
ead. We were off on a fine chase Two
chages. s
-'--%q_netﬂwult'iaﬁat right now I have
in operation two exesllent battery-operated
preamps both of which-have-real, honest-
to-goodness, highly visible pilot lights, that
go on and off with the regular power
switch. BeFency, prepare to quail. The
ide;.h worl]in . batt
e pilota g of course, battery-oper-
ated. But tﬁ’:;e’don'_t drain the regular
power supply; wo ussdestra battery power
for the jingicators. The lights will last
lenty long enough for anybody's needs.
ne of the two types we tried will burn,
as we figure it, for about a hundred hours
in normal hi-f operation, with the usmal
rests betwsen playing. periods. But the
other type (which turmed out to be the
most vimbls) lagts literally thouvsands of
hours without ba replacement—the
shelf Ufe of the batiery 4tself. Once in-
stalled, it operatss practically for the life
of the preamplifier. How about thatl
The pay-off is that these pilot lights
don’t cost much, even for the home gad-
goeteer who makes his own conversion at
audiophile prices. The more expensive con-
version of the two—the long-lasting one—
will eost him in parts less than the replace-
ment of a set of burnt-out power batteries.
Now I ask you, ie®’f-a e¢ofiversion that will
preserve your main batteries for their full
vgeful life, and is good for a year or two
without being touched, worth the cash foz
anybody? '
ure, if you're ome of those seven-day
wonders, who never make absent-minded
mistakes, you wor't need a pilot at gll
Youll save money. But who's a seveun-day
wonder? If we rll wers, there wouldn't
need to be any pilot lights anywhere.
For the manufacturer, of eourse, the eost
of sueh a pilot light ig far less—he installs
the extra parts in the first place, without
havirg to replace those already built .iato

NORMAL ON-OFF SWITCR

Q\X'ﬂﬂ;‘ﬂ

EXTRA SWITCH, GANGED

(&)

2-)5Vv "¢

== OPTIONAL

(8}

AUDIO ETC
(from page 18)

a finished unit. We figured out the prob-
able cost of the components in the two
pilot light systems at the manufacturer’s
priee and if we are right, there just izn't
any excuse for not imcorporating these
lights into all future production of battery
transistor units, even fairly cheap designs.
Our cheaper pilot system, for instance
(with the 100-hour battery life for the
lamp) would eost Regency roughly 40
cents extra in parts. No more than that.

The better system, with semi-infinite bat-
tery life, would cost.all of 96 cents per
nnit, over and above present parts, in fae-
tory production. -

Either one.of our two systems could be
incorporated - into the present Regency
HFT-1A produetion, Both work. The val-
ues are different, though, in terms of flrst
cost and of battery life, as well as the
space for the extra components. One of
our pilots is a flashing neon lamp. The
other i3 a continuous jneandescent light.

Flashing Rhythms

Conversion A, the best in my estima-
tiom, is the neon light job. It costs more
to inatall but lasts mueh longer and opaer-
ates more cheaply, in terms of battery life.

The gadget makes use of a very simple
relaxation cireuit (Prohaska’s idea) that
twrng the neon bulb on and off to save
current, in somewhat the fashion of those
portable street warning lights we see at
night, though my flasher goes at a much
faster rate. The NE 51 neon lamp was
mounted neatly through a small hole be-
tween the treble and level knobs and just
below; when the Regeney preamp is
turned on (again ¥ia the volume contro)
knob), it flashes a fast, dim, but insistent
“purr,” at, I guess, perhaps fiftesn to
twenty flashes per second. The values for
the flashing speed are adjustable within
cartain limits, amounting to oircnit satu-
ration in one direction.

That speed adjustment was important
for me, and we discussed it at length be-
fore arriving at a musieally ideal flash
rate, What was vital was that the flagh
rate should nol produce a visual rhythm,
to interfere with music listening. At slower
flash speeds, such a thythm wouwld aefi-
nitely be set up aund the sight would- be
unpleagant for any musie listener. Things
would be far worse with two units, flash-
ing glightly out of phase! .

The fast blinking that we achieved is

easily visible ss ‘a pulsing motion but is’

definitely too guick to produce any sort of
rhythm. It eatches your eye remarkably
well, but it is not unpleasant to wateh. In-
deed, this little blinker is the best pilot
light I've even sean, bar mone.

Life? Around 2000 hours for the neon
bulb, and the shelf life of the 6734 volt
battery—one to three years of operation.
Cost of operation, in terms of battery life,
is around a temth of a cent an hour (Cur-
rert drain is about 0.1.ma.)

Our conversion involved the components
for the relaxation cirevit itself, the bat-
tery, the bulb and its hole and mounting,
plus an extra switeh on the volume con-
tro). Wa replaced the original volume con-
trol with 2 new one of thia sort; the manu-

facturer, of course, would use it as original
equipment.

Cost of the parts? For the audiofam,
the conversion of the Regency HFT-1A to
neon pilot operation costs $3.93, as we did
it, including the 6774 volt battery (Burgesa
UX46 or RCA V8 318) at $2.07. The new
switched volume control cost $1.37.

For Regency, to build this little neon

" pilot into its all-transistor unit, the cost

of additional parta would be around 88
cents higher than the present costs, as
above.

Incandescent

Conversion B, just for comparison, was
via a low-voltage incandescent bulb—we
wanted to see what could be done in this
fashion, gince the gystem is simpler and
the parts cost less, notably the battery sec-
tion, two ordinary low-voltage fiash cells.
Was there a “flashlight” bulb that would

- draw a low enough current to be practical?

There was. Batteries§ We Just made it
(30¢), a8 to apace.

We used the GE 49, a low-drain type
bulb, but oddly emough, it turned out that
this bulb was too bright for optimum
pilot use—it was ugly and too prominent,
as well as causing a too-high drain. Our
firat got-np would have lasted for roughly
25 hours of operation before the two “C"
batteries gave up their ghosts—not bad,
except for the inconveninence of the bat-
tery change. But after a 15-ohm resistor
had been added, the bulb glowed with just
the right amber light and the battery life
wag increaged to a probalbe one hundred
hours and the bulb life to infinity.

At three liours of hi-fi a day, this pilot
would o&)eram, then, for roughly & month.
It would tel} you, of course, when its bat-
teries were dead and you, were left un-
protected. New batteriés, installed in a
few minutes, wonld cost 304.

The first cost of thia simpler conversion
would be lower; for the home gadgeteer
it would take only $2.55 to buy the parts
we uged, including tbe same replacement
volnme control with the extra switceh,

For the manufacturer—for Regenoy—
our incandeseent pilot light would add a
mere 40 cents to the cost of the parts in
the HFT-1A preamp. That would seem to
bs peanuts, to put it mildly.

However, the less obvious valves here
aren’t so favorable. It's a touch and go
proposition. You can have louger battery
life at negligible cost via larger and/oz
more 1% volt cells—but the space they
take and their weight are unsuitable, in
miniatore units. (We barely crammed the
two “C” cells into the Regency.) Anrd you'd
still have, to' change the batteries after a
couple of months or 80.in most sitnations.
The bulb itself probably can’t be improved
upon in the ineandescent area.

This isn’t the optimum system, in spite
of gimplicity and low initizl cost.

Practical Values

The higher first-off cost of the neon bulb
gystem will sound bad to the manafae-
turer even at a mere 96 cents, to aguip the
Regeney preamp. But look wkat you get!
The neon is bound to win oa points, when
you take a second look, in spite of higher
cost.

(1) You get a positive, ‘bandasome, ef-
fective warning signal tbat will operate

(Cortinusd on page 72)
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Not since the advent of Stereo has any unit had such dra.
b matic impact on the world of high fidehity.

v Now, for the first time, a comple q_ftereo system which jn.
cludes dual amplifiers and -pre-ampilfiers In a single com-
pact unit . ., with sufficlent powar to equal custom sound
reproduction . . . PLUS every important luzury feature found
in amplifiers soid at twice "the q_rlcm

And, best of all, therUltra-new SNTEGRA Mark XXIV will equal
any sterea amplifier In advanced clrcuitry, enginesring,

Brings The Luxury Of
Within Reach Of Everyone!

thegm MARK XXiV

The Ultra-New comEIete

STEREO AMPLIFICATION SYSTEM

Complete Stereo

beauty of design, quality of manufacture . .
performance.

Walting for Multiplex? The INTEGRA Mark XXIV is ready now
to accept Preclsa Development's accessory MULYIPLECTOR
wRich places Multiplex right where it belongs — inside the
amplifier! You']l be able to receive Multiplex programs with
?o addlll]c’usal equipment other than yaur own AM Tumer, FM
vaer or TV.

. and superb

Precise Development Corp. pepst. A-6.
Oceanslide, Long Island, N.Y.

Please send me information about High Fidelisy
Eqwipment.

Name_
Address.
City.

Zone. State
MY DEALER WOULD LIKE INFORMATION TOO!

He is____

Address.

City. Zone.

State

Extraordinary New p . AM=-FM TUNER

R superb AM and FM tuner providing matched per-
formance and great beauty, Covplad with varlable
automatic frequency contro) and metered output, it
brings In the weakast stations and provides ralor-

« FM — 88 to 108 MC « AM — 500 to 1600 KC » Output Yoning Meter
« Flywheel Tuning « Two Limiters « Ferri-Loop = 3-Gang Varlaple  Ready For
superb New Y ole A AO-WATT

. sharp selectlvity. Distinctive white and gold front

! panel styling. s 95
» Cathode Folower Output » AC Convenience Qullet . Phono, FM, AM, 99
TV Switch » Inputs for Phono and TV . Faster-Seeley Discriminator
Condenser » Logging Scale. s Camplete with Case Listening

- e S G = S e e
MONOPHONIC AMPLIFIER {0
LS

A superb 40-watt amplifier which surnpods a. sym-
hony orchestra with live, crisp, brifiiant, distor-
lon-free. reproduction,

+ 24 Positionps of Equalization » DC on laput Tube Fllaments * Volume 95
Control » Loudness Control » 5 mv Full Output « Rumble Filter s

« Muting Switch « AC Convenience Outlet » Ovtput Meter Reads

Power Quiput in Watts, Tape Output in Voits = Separate and Inde-

pendent Tape Output Leve! Potentlometer » Cathode Follower Tape Ready For

Output » Inférnal Grid Blas, Grid Balance and Hum Balancing Gontrols Listening

» Output Selector for Speakers of Different impedance » A-AB-B8

Speaker Selector » Special Patent—pendin§ Output Transformer » 10 Complete

Tubes » Fused Power Supply « Rich White and Gold Front Panel with Case
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Standard Methods of

Measurements for Tuners

The complete text of IHFM-T-100, adopted in December, 1958

5.00 Requirements ‘and Characteristics
of Testing Apparajus

6.03.09 Spurious Response

With the tuner tuned in turn to each
of the test frequemoies, the signal gener-
ator shall be continuously varied over a
wide frequency ramge to discover if the
receiver ig asimultaneously responsive at
frequencies other than the test frequoency.
These other regponsive frequencies axe
called spurious-responss frequencies and are
mogt often found in superheterodyne re-
ceivers. Each spurions-response frequency
is noted and the spurious-response sensi-
tivity test input is meagured as in the
usable-sensitivity test except that the tuner
output with no gemerator modulation shall
be adjusted to thé same ocutput as ob-
tained in the usable-aengitivity test with
no modulation. Thig is because the genera-
tion of these spurious respouses with the
tuner may involve a change in observed
gignal deviation. The ratio of the genera-
tor output for epurious-regponse measure-
ments and the generator output regnired
for the usable-sensitivity test for 30 db
useble sengitivity may be computed end
expressed in decibels. This is called the

ous-response ratio. This test is prop-
erly clessified as a selectivity or interfer-
ence test, although jts procedure is that of
a sengitivity test. Care shall be taken that
the harmonie output of ths signal generator
i3 attenuated sullieiently so that it does
not affect the observation of the spurious
responsea of the receiver.

Two particular spurious responges are
pot covered by this test and will be treated
separately.

(a) Imaege Besponss

A superheterodyne tuner is generally
respongive to two frequencies yehose
difference from the local oscillator
frequeney is equal to the inter-
mediats frequency. One of these ia
the desired gignal freguemey and
the other is the image frequeuey.
This i8 a specigl case of a spurious-
response frequency and is tested as
such. Its observed characteristics
are referred to as the “image-sengi-
tivity test input” and “image ratio.”
The result shall be expressed io
decibels and is to be performed at
a signal leve! corresponding to a 30
db usable sensitivity.

(b) Intermsdiate Frequency EResponse
Another gpecial case of the spurious-
vesponge frequency in the super-
heterodyne receiver is that due to the
sepsitivity to an  intermediate-
frequency signal input. The test
procedure is the same zs for the
other spurious responses except that
the input is adjnsted to the inter-
mediate frequency. The observed
charneterigtics are referred to as
the “intermediate-frequency-response
pengitivity” and the “intermediate-

48

TWO PARTS—PART 2

frequency-response ratio.” The re-
sults ghall be expressed in decibela

6.03.10 Hum and Noise

Hum and moise of the tuner are pro-
duced in two different sections within the
tuner. One of them jis the audio-freguency
circuitry following the volume or level con-
troL. Hum and noige js meagured as ihe
residual output of the tuner with the level
or volume control set to the eondition of
minjum output. The results are expressed
in decibels below 1 volt and are not
waightad.

The other causes of hum and noise are
found in those seetions of the tumer ahead
of the volume or level control. For this test,
the total output of the tumer is measured
when the tuner is tuned to a signal of 1000
microvolts at 98 megacycles and the gen-
erator i not modulited. The results are
exproesed in decibels below the output ob-
teined with standard test modulatiow

6.08.11 Frequency Drift '

This test is intended to show the vari-
ation of the tumed frequency of the re-
ceiver. The tests are normally performed
with the reeeiver tuned to the standard
wean earrier frequency and the controls aot
{0 their normal control seitings (automutic
frequency control set to minimom fre-
quency comtro)). The variation of fre-

nency is observed with the aid of a beat

signal obtained between the signal gemer-
ator and another oscillator of econstant
frequency. The frequency of the sigmal
generator ig adjusted so that the receiver
is correetly tuned. This beat frequeney
may be measured and recorded. Alternate
methods of measurement are possible but
the primary measurement ahall be a meas-
urement of the change in frequency of the
signal generator. Oms of the .alternate
methods is to obtain a ealibration of de-
teetor d.c. output voltage with varlation
frequency. Detector output voltage is mess-
ured and the corresponding fregueney
drift is recorded.

The test shall cover the following
causes of frequemncy drift and the results
ghall deseribe the operating condifions:

(a) The frequency varies with time

uoring the warmup period of the
yeceiver. A curve of frequency drift
with time is plotted with time in
minutes as abscissas on a logarith-
mic scale and fregnency drift in
kiloeycles as ordinates om a linear
scale. The time js measured from
switching the turer “on,” with ob-
servations started one minute later.
The warmnp drift in kilocyelea shall
be stated as the maximum drift
obgerved during a two-hour period.
If the tuner js intended for different
types of installations, these tests
should be repeated for the different
thermal environmental eonditions.
(b) Tbe frequency varies with powar-
supply voltage in a manner that de-
pends upon the rate of variation of

this voltage. The line voltage shall
be varied from 105 to 125 volts and
the resultant frequency drift ahall
be obgerved ome minute after the
voltage - change has occurred. The
amount of frequeney drift for a line
voltage change from 105 to 185
volts ghall be stated.

(o) If the receiver has automatic vol-
ome control, the variation of signal-
input power affests the oseillator
frequency indirectly by way of the
control eircuit. The frequency drift
with variation of eignal-input wolt-
age is to be observed after the re-
coiver has heen in operation a sufii-
cient length of time to reach temp-
erature stability. The maximum
frequency deviation from the signal
required to obtain 30 db usable
sensitivity to an output of 100,000
microvolts of the signal generator
shall be recorded.

The rated frequency drift is defined
in section 6.03.13.

8.08.12 Radiation

Radiation of the oseillator and other
cirepits shall be measured in aceordance
with the TRE Standards 51 IRE 1781, 56
IRE 2781, and their supplements.

8.083.18 Automatic Frequency Control

If the tumer is equipped with auto-
matic frequency eontrol circuits the teat of
Sections 6.08.02 Usable Sensitivity, 6.03.04
Capture Ratio Test, 6.03.07 Frequency Re-
gponse, 6.03.08 Distortion, 6.03.11 TFre-
queney Drift, shall also be measured with
the auntomatie frequency control set for &
condition 0f maximum frequeney eontrol.
The pull-in range of the automatic fre-
quency control is defined aa the frequeney
difference between the signal-generator
frequency and the tuned frequeney of the
toner which is required to reduee the tum-
ing error to a value of 22.5 ke. This test is
to be performed at a signal generator out-
put corresponding to 30 db usable sensitiv-
ity. The signal generator output ie first ad-
justed and then the loeal oscillator
frequency of the tumer is messured as in
6.03.1L. Care shall be taken that the tuner
has reached thermal stability. Thon the
signal generator i8 to be tuned to a large
frequency difference and ig slowly varied
toward the tured frequemcy of the tuner.
The frequency at which the tuner is mis-
tuned by 22.5 ke ia recorded and the correst
tuned fre%uenay is recorded also. The
frequency difference is the pull-in range of
the tumer. This test is to be repeated for
positive and negative frequency differences
and at levels of 20 db above the previous
test eignals.

It may be desirable to repeat Section
6.03.05 Selectivity Test with the automatic
frequency control set to eondition of maxi-
mmn control.

The rated frequency drift is the
meximum frequency drift value obtained
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Not “just another” sp"eaker ... bt
an advanced speaker development!

Do vou know that there are times when
your speaker cone should move 34"

to produce realistic bass—a magnitude of
motion not possible in conventional
speakers. In Audax Paraflex Speakers, a
new patented foam suspension

operates more efficiently than conveational
suspensions—permitting the cone to
make these large excursions. Just what
does this mean to yonr ear? Simply

this. Severe distortion is eliminated at the
extreme low frequencies—you

hear true, forceful bass— tenors

do not sonnd like baritones!

PLUS many other engineering advances in
speaker design! Here are just three—

Styrofoam Strut-bracing assures

66.o wiipani o ey Y
u S ano 7 r v rigid piston action of cone,
3 & prevents break-up of frequencies—

resules in smoother sound over

the full range of the speaker.
Oriented Grain-processed Magnet

; A S, bas 2095 more efficiency than
; [ o : standard Alnico V weight for weight!

Voice Coil Form of reinforced

glass is unaffected by climate. Windings
permanently polymerized to the coil.
Avudax Speakers are lab-tested and

a performance seal on each unit indicates
1ts resonant {requency = | cycle.

In any comparison test—you’ll like Audax
Paraflex best! 10 models to choose from!
GET THE FULL STORY plus technical data

AUDAY, a Division of Rek-0-Kut Co., Inc.
3819 108th St., Corona, N. Y.
Send full details on Audax Paraflex Speakers.

¥

|

|

|

| NAME
} ADDRESS
|

|

|

]

]

chiy ZONE. STATE
Export: Marhan Exporling Corp., 458 Braadway, New York 13, h. 7.
Canada: Atlas Radio, 50 Wingald Ave., Taronta 14, Oafario




-~ _atthe standard mean carrier frequensy in

-"the tests of 6.03.11 or 6.03.13. The setting
of the automatic frequency control must be
stated. :

6.03.14 8queleh Conirol

If the tuner js provided with an "ad-
justable squéleh control, tho output voltage
of the tuner is observed with the tunmer
tuned to the mean carrier frequency and
the signal generator modulated with stand-
ard test modulation. The signal generator
output is decreased from a large value to
a value of output at which there ia a 3-db
difference in audio output voltage when
the squeleh control 18 turved from minimum
to maximum. The signal-geperator output
voltage is recorded. The signal-gemerator
output voltage is further reduced until a
80-db difference. is found. Thia value of
generator output voltage is recorded also
and the results are expressed in decibsls
and are called “differemtial squelch sensi-
. tivity.” The mean signal generator output
- voltage is also recorded. The result meas-
ured in microvolts is called the “squeleh
threshold level.”

The measurement of hum of Section
6.03.10 shall be repeated with tuners hav-
ing an automatic squelch control circuit
with the aquelch control set to position of
maximum control and the signal generator
khaving no output (zero microvolte) at the
tuned frequency.

7.00 Test Procedures, AM

7.01 Normal Control Settings

Unless otherwise specified, all controls
on the tumer shgll be set to their mormal
settings. The volume, or level, control shall
be set to the position of maximum audio
output (see also section 8.01). The suto-
matic frequency control shall be set to the
condition of minimoin frequency control
The squelch control shall be set to the cou-
dition of maximum sengitivity, providing
least suppression of tuner noise. With the
exception of the selectivity control, all
other controls affecting avdio frequency
responge .ahall be set to the condition of
flattcst frequency response as indicated by
panel markings.

7.08 Tuning Control

A tuner is tuned to a desired signal when
the tuning indicator shows correct tuning
with the genetrator modulated with stand-
ard test modulation, and the selectivity
control in the position giving maximuom
selectivity.

If a tuning position is found giving min-
jmomn (avdio) high-frequeney response, the
frequency difference shall be stated. If no
tuning indicator is incorporated in the
tuner, or if no usable indication is ob-
tained, minimum (audio) high-frequency
Tegponse shall indicate proper tuning.
Tuning for minimum (audio) high-fre-
quency response is performed by firet
tuning approximately and then increasing

the modulating frequency until the aundio”

output has decreased .14 ‘db. The tuning
control is then finally readjusted skghtly
for minimum audio output. ) )

It is recommended that the tuning con-
trols be adjusted at an input level eorres-
ponding to the usable sensitivity test input
giving 20 db ueable eensitivity. Bee Section
3.04,

7.08 Selectivity Control

Many tuner characteristics are affected
by the setting of the selectivity eontrol on
* a tuver having such a control. For initial
tuning and performance tests, the selestiv-
ity control shall be adjusted to give the
highest degree of selectivity. To determine
the effect of the selectivity contro), tests
whose results are affected by its setting
shall also be performed at other settings.

50

7.04 Sensitivity Control
Many receiver. characteristics are af-
fected by the setting of the semsitivity comn-
trol on & tunsr having such a control For
'~ initial tuning and performance tests thc

- sensitivity conirol ahall be adjusted to give .

the highest gemgitivity. To determine tlie

offset of the sensitivity controls, tests

whose results are affected by its setting

shall also be performed at other settings.
7.05 Performanoce Tesis

7.06.01 Tuning Rangs and Frequenoy

Caltbration :

The tuner tuning control is set_for the
respective minimum and mraXimum carrier
frequency in each tuning range which the
tuner is caxable of receiving with normal
operation. At each setting, the signal gen-
erator ig tuned to the resonmant frequency
of the receiver and the -carrier frequemncy
recorded. This procedure may be- ndex]
to obtain a frequeney calibration of the

--dial, if this is required. If any error in
frequeney calibration is found the error
maximum in kiloeycles shall be gtated.

705.02 Usable Sensitivity

This teat is performed at sach of the
standard test frequencies with the signal
gonerator connected to the tuner under
test throngh the standard 200-upf dommy
antenns. -The -gignal genmerator shall be
amplitede modulated with standard test
modulation. The controls of the tuner ghall
be set to the normal control settings. The
signal intensity shall théen be reduced to
the least value which will provide s 20-d)s
rige in judicated output with standard teat
modulation as compared with the indicated
output with etandard test modulation
measured through a 400-ops null filter. This
test serves to indicate the relative freedom
of the tumer from objectionable internal
reéceiver noise during pauses in modulation
when receiver moise is least likely to be
magked by modulation.

The results are expressed in miero-
volts.

If the tuner is equipped with a selec-
tivity comtrol or a sensitivity comtrol or
-both, tlis test is ta be repeated with all
settings of these controls if atep-type eon-
trols are used. If contimuous controla are
used, this test is to be performad at the
minimom and maximum settings of these
sontrols.”

7.05.08 Volume Sensitivity

This test is performed at each of the
standard test frequeucies with the signal
generator c¢onnected through the tuner
under test through the standard 200-pupf
dummy antenna. The signal generator shall
be amplitnude modvlated with standard
test modulation. The signal generator shall
be adjusted for an output of 100,000
mierovolts. The output voltage of the
tunsr shall be recorded in Qesibels with

respect to 1 volt. Then the signal gemerator

_output ghall ba. reduced to 3 value at which
‘"the audio output of the tuner has been
redoced by 20 db, - o

The results of.the volume sensitivity
tests are expressed in ‘plisrovolts.

If the tuner is eqifipped with either a
selectivity or a aensitivity eontrol, or both,
this test shall Be.repeatad for all settings
of thess controls~if step-type controls are
used. If eontirvous trols are used, the
test ghall be made for' the minimum and
maximum gettings of these controls.

The rated sensitivity of a tuner shall
be equal to the highest number of micro-
volta obtained in 2ll tests of sections 7.05.-
.02 and .7.05.03 -with the eontrols set to their
normal gettings.

7.05.04 8elsotivity

The tuner is tuned in succession to
each standard frequency as in the usable-

senaitivity test. The signal-generator out-
put voltage is adjusted for a 20-db usable-
gengitivity test input. The signal generator
is then detunsd 10 kilocycles each side of
regonance, and the output voltage of the
signal generator is adjuated until the same
audio-frequency output is obtained with
standard test modulation. The output voit-
age of the signal generator is recorded and
eompared with the signal-generator output
voltage required for the 20 @b usable gensi-
tivity test input. The ratio of the output
voltages may be expressed in decibels and
gives the ndjacent-channel selectivity for
a generator dotuning of 10 kiloeycles, The
alternate-rhannel gelsctivity is found with
the generstor detuned 20 kilocyeles.

This test is to be repeated in steps of
10 kiloeycles up to 100 é.‘locyc.les off reso-
nancs, or 80-db selectivity or 100,000-
microvolt aignal-generator output, which-
ever is the smaller. Thia test is to be re-
peated with the-signal generator above and
below the tuned frequency of the tuner,

If the tuner is equipped with a salec-
tivity econtrol, thia test is to be repeated in
all positions of the selectivity comtrol if a
step-type control is used. If a continuous
selectivity comtrol is used, this tegt is to be
made for the condition of maximum and
minimum selectivity.

The rated selectivity shall be the ad-
Jjacent-channel selectivity at the standard
mean carrier frequency with the selectivity
confrol adjusted to give the highest degree
of gelectivity.

7.06.06 Frequency Response

The frequency-response test shows the
manner in which the audio output of the
tuner depends on the modulating frequency.
It takes into account all the eharacteristics
of the tuner. The tuner is tuned to a signal
at the three standard carrier frequencies.
The signal generator output is adjusted to
5000 microvolts, amplitude modulated with
standard test modulation. The tuner output
is measured with all tuner controls set to
the normal aontrol settings. The audio out-
put is observed while the modulation fre-
quency is- varied continnously from 30 to
15,000 eps. The regults ars to be compared
bo the response at 400 cps and are to be
expressed in decibels.

This teat is to be repeated for all set-
tiugs of the selectivity comtrol if a step-
type eontrol is ugsed. I£ 2 continuoualy ad-
Jjustable control is used this test s to be
repeated at the minimum and maximum
settings of this eontrol.

If the results of the frequency-response
tests are plotted, semi-logarithmic paper
shall be used and a 20-db change on the
ordinate ehall correspond in lemgth to 1
decade of frequemey variaiion on the ab-
scissa,

If the frequency response changes with
volume control geting, this test shall be
repeated at selected attenuation differing
in steps of 10 db from the pogition of max-
imum output. It is not necessary to make
the frequency-response test or plot the ob-
servations below —20 db or 10% of output
voltage, although further observations may
be desirable for special purposea.

It may be desirabls to repeat the fre-
quency-responee tests at an input level ecor-
responding to a signal sensitivity input for
30 db vsable sensitivity. Comparing this to
the previous tests may show the influence
of the automeatic-gain-control aireuits on
frequency response.

The rated frequenay response shall be
mesgured at the staudard mean carrier fre-
quency end the signil generator set to pro-
duce a 5000-mierovolt output with the seles-
tivity control of the tuner adjusted to give
the lowest degree of sslectivity. The lowest
and highest modulating frequemcies where.
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Years Ahead

New Bogen stereo receiver is years
ahead in price and in performance

;- ~ NO ONE BUT BOGEN, buildet of over one
million high-fidelity and sound-
distribution components, could have
engineered this new high-fidelity
stereo receiver, the SRB 20. A superb
all-in-one stereo instrument, it’s a
highly sensitive FM-AM stereo tuner,
it's a versatile stereo audio control
center, it’s a magnificent 20 watt (10
per channel) stereo amplifier, and it’s yours for only $199.50
—a price you'd expect to pay for a comparable tuner alone!

ROGEN’S ENGINEERING STAFF, largest
of any sound-equipment maker, de-
signed cach circuit stage of the SRB
20 as an individual wunit. By concen-
trating on each stage separately,
they can pack more value, more clean
performance in less space than is
otherwise possible. The separate
stages are then carefully, logically
arranged in an overall circuit of proven superiority. This new
Bogen concept eliminates wiring clutter, prevents hum and
distortion, provides savings which are passed on to you.

Bogen’s engineering excellence, crystallized during 25 years
of building specialized sound systems for schools, theatres,
industrial plants and offices, is yours to enjoy in the new
SRB 20. Put it in a cabinet or on your bookshelf (it fits
easily). Ask your Bogen dealer to show it'to you today.

CONTROLS: Selector, ’'M Tuning. AM Tuning. Separate Bass m A*O—LLVLC{J W
and Treble for each channel (lock for simultancous control

of both). Volume for each channel (correet imbalance, then -to »().,jS,@}t/ Am
lock for simultaneous control). Sepavate On-Off Power. FM
On-Off and AFC. AM On-Off. Multiplex.

Send for illustrated booklet, “Understanding High Fidelity.”
64-page explanation of hi-fi and stereo. Enclose 25¢ please. HICH FIDELITY

BOCEN-PRESTO ¢O., Dept. A69, P. O. Box 500, Paramus, N. J. A Division of the Siegler Corporation

W,

AUDIO e JUNE, 1959 51



the tuser output bas decreased 3 db from
the 400 cps output are to be reported. If a
10-ke filter is used the bandwidth of this
filter is to be stated. The 10-ke filter band-
width is defined as the difference of the two
frequencies near 10 ke where the avdio out-
put of the tuner has beem reduced 3 db
trom the 400-cps output.

7.06.08 Distortion

The test is intended to evaluate the
sporious audio-frequency harmonies which
appear in the audio output of the tumer
during normal operation. Care shall be
taken to avoid appreciable distortion oecur-
ring in any part of the signal gemerating
equipment or in the output measuvring cir-
cuit. Distortion measuring equipment is re-
quired in the tuner output circuit and shall
not appreciably affect the output load con-
dition. This equipment may measure each
frequency component individually or may
meaaure all frequency components collee-
tively. A proper tuning of the tuner is im-
portant in making distortion tests. No one
complete set of conditions can be pre-
geribed for this test because distortion de-
pends on 8o many detsils of tuner design
and operating condition. Distortion is
caused by overloading and by many other
phenomena and is present under various
operating conditions, especially bigh de-
grees of modulation. The following series
of fests are intended to show the effect of
operating parameters on distortiom.

(@) Variation of Output
The tuner is toned to the standard
mean carrier frequency and a 5000
microvolt signal with standard test
modulation is applied. The distor-
tion is noted as the output of the
tuner is varied by means of the
volume control.

(b) Variation of Modulation
At the standard mean carrier fre-
quencey with the above gignal input
aud a 400-cps modulating signal
the modulation is varied from 10%
to 95% of maximum and the dis-
tortion observed. The volume con-
trol ig left in its maximum posi-
tion.

(¢) Vartation of Input Signal
The distortion is recorded as the
mignal input level at the standard
mean carrier frequency is modu-
lated at 400 cps is varied. The teat
is made at both 30% and 90%
modulation. The distortion should
be rzecorded as the signal input is
varied over the entire range of inm-

put voltages (up to 100,000 micro--

volts) in steps of 20 db starting
with an input corresponding to 30
@b usable sensitivity. This test in-
dicates distortion dus to Qdetector
and avtomatie-volume-control char-
acteristics. It may be desirable to
repeat this test with a modulation
frequency of 30 ops.

(d) Voriation of Modulation
Frequency
To Qiscloss the effect of the mod-
vlation frequsney on distortion,
test in Paragraphs (a) and (b)
shall be repeated at several modu-
lation frequencies throughout the
gudio freguemcy range. The maxi-
mum  modulation frequenmey at
which harmonie distortion ean be
detected by this method is one-
half the maximum frequency
which can appear iun the output.
In making distortion tests at the
higher frequency, speeial appara-
tus and special teat methods (such
ag simultaneous application of two
modvlating frequencies) are re-
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quired. Harmonic distortion meas-
urements are useful and signifi-
cant up to modulation frequencies
of approximately 1000 or 2000 eps.
At higher frequencies the selectiv-
ity characteristic of the tuner may
attenuate the higher distortion
products severely and may give
rige to considerable errors in meas-
urement.

Measurement of distortion at the
higher modulatior frequencies will
show up deficiencies such as caused
by inadequate bandwidth or phase
shift of the selective cirevits of
the tuner or the detector cireuit.
In this cass, the distortion product
of most interest is the difference
tone obtained when the sarrier is
modulated by two audio frequency
signals differing by less than 6500
eps. For this test, a signal gensra-
tor is modulated to jdentical mod-
ulation percentages by the two dif-
ferent audio frequency signals and
the arithmetie sum of both per-
centages is recorded as the modula-
tion percentage. The total modu-
lation percentage shall be 80% and
90%. The level of the difference
tone between the two frequencies
ig measured in the audio output of
the tuner and its value is recorded
in decibels below 30% and 90%
modolation at 400 ops.

The rated harmonic distortion of the
tuner shall be the percentage of distortion
measured with the signal gemerator modu-
lated 90% at 400 cps, the receiver tuned
to the standard@ mean carrier frequency,
and the signal genmerator set to a 5000-
microvolt output.

The rated intermodulation distortion
of the tuner shall be measured at the same
input Jevel and signal frequency as above
and the total instantaneous maximom mod-
ulntion percentage shall be 90% with tbe
signal generator moduvlated with two sig-
nals of identical amplitude and frequencies
of 7000 and 7400 aycles per second. The
400-eps output of the tuner shall e meas-
ured and shall be expressed in percent of
the output of the tuner obtained with 400
¢ps at 90% modulation.

It may be desirable to repeat these
tests at the other standard carrier frequen-
cies and also at the different settings of the
selectivity control.

7.05.07 Bpurious Respomse

With the tunsr tuned in turn to each
of the test frequencies, the signal gemera-
tor shall be continnously varied over a wide
freguency range to discover if the recaiver
is gimultaneously re?omive at frequencies
other than the test frequemcy. These other
responsive frequencies are called “spurious-
response frequencies” and are more often
found in superheterodyne receiveds. This
spurious-response frequency is noted and
the spurious-response sensitivity test input
is measured as in the ueable-sensitivity
test. The ratio of the gemerator output for
spurious-responge meagurements and the
generator output required for the usable-
seusitivity test for 20 db gignal-to-moise
ratio may be compuvted and expressed in
decibela. This is called the spurious-re-
gponse ratio. This test is properly classified
a3 a selectivity or interferemce test, al-
though its procedure is that of a sensitivity
tegt. Care should be taken that the har-
monic output of the signal gemerator is
attenuated sufficiently so that it does not
affeet the observation of the spurious re-
sponees of the tuner.

Two partieular spurious responges are
not covered by teat angd will be treated
separately.

(a) Image Response

A superheterodyne tuner is gener-
ally respongive to two frequencies
whose difference from the local
oscillator frequency ia equal to the
intermediate frequency. Oue of
these is the desired signal fre-
quency and the other is the image
frequency. This ie & special case of
a gpurious-response frequency and
is tested as such. Its obaserved
characteristicsa are referred to as
the “Image-sensitivity test input”
and “imege ratio.” The result shall
be expressed in decibels and is to
be performed at a signal level cor-
responding to & usable seusitivity
of 20-db aignal-to-noise ratio.

(b) Intermediote Frequenoy Response
Another special case of the spuri-
ous regponsge in a superheterodyne
receiver is that due to the sensitiv-
ity to an intermediate-frequency
signal input. The test procedure is
the same as for the other spurious
regponses except that the input is
adjusted to the intermediate fre-
quency. The observed characteris-
tics are referred to as the “inter-
mediate-frequeney-response  sensi-
tivity” and the “intermediate-fre-
quency-respousge ratio.” The results
ghall be expressed in decibels,

7.06.08 Hum and Noise

Hum and noise of the tumer are pro-
duced in two different sections within the
tuner. One of them is the audio-frequency
eireunits following the velume or level con-
trol. Humm and noise are measured as the
residual output of the tuver with the level
or volume control sef to the condition of
minimom oufput. The results are expressed
in decibela below 1 volt and are not
weighted.

The otber causes of hum and noise are
found in those sections of the tuner ahead
of the volume or Jevel control. For this teat
the total output of the tuner is measured
when the tuner is tuned to a signal of 5000
microvolta at the mean carrier frequency
and the generator is not modulated. The
results are expressed in decibela below the
output obtained with standard test modu-
lation.

7.06.09 Frequency Drift

This test ia intended to show the vari-
ation of the tuned frequency of the re-
opiver. The tests are normally performed
with the receiver tuned to the standard
mean ecarrier frequency. The variation of
frequeney is observed with the aid of a
beat sigral obtained between the signal
generator and another oseillator of con-
stant frequency. The frequency of the sig-
nal gemerator is adjusted so that the re-
ceiver i8 correctly toned. 'Thia beat fre-
quendy may be measured and recorded. Al
ternate methods of measurement are possi-
ble but the primary meesurement shall be
a measuremeut of the change in frequsncy
of the signal generator.

The test shall cover the following
causes of frequeucy &rift and the resulis
ghall describe the operating conditions:

(a) The fraquency varies with time
during the warmup period of the
receiver. A curve of fregueuey
drift is plotted with time in min-
utes a8 abscissns on a logarithmice
scale and frequeney drift in kilo-
eyeleg as ordinates on a linear
geale. The time is measored from
switching the tuner “on,” with
obgervations started one minvte
later. The warmup drift in Xdlo-
eycles shall be stated as the maxi-

(Continued on page ?1)
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YOU

h WHOLE
\ AMOND

DUOTONE — ke originato

of vhe commercial diamond needle

WHICH
WOULD

CHOOSE?

DUOTONE GUARANTEES THE WHOLE DIAMOND
NEEDLE FOR EITHER MONOPHONIC OR
STEREOPHONIC REPRODUCTION, AT NO EXTRA COST

What do we mean by the whale diamond needle?

There are two kinds of diamond needles now on the marker. One
is the whole diamond; the other is a diamond chip welded on a steel
shaft. The overail length of both is the same. With the welded chip
diamond the entire amount of diamond is visible on top of the steel
shafc, and should there be a bubble tesulting from heat or gas dur-
ing the welding, the slightest jar can result in instant loss of the
diamond. With the whole diamond needle, only 14 of the rotal dia-
mond is visible and the remaining 24 is deeply embedded, crimped
and cemenced into the metal bolder — thus making it impossible to
shear off the point by any jarring or dropping of the tone arm,

gbat are the additional advantages of a Duotone Diamond
eedle?

All Duotone diamond tips are hand ground and polished to 2 mirror
finish, hand radivsed to the exact required specifications, and hand
set in perfecr alignment o the record grooves. None of these deli-
cate hand operations can weaken a weld thac does not exist in a
whole diamond. The constant observance under microscopic inspec-
tion plus Duotoae’s exacting quality standards eliminate every pos-
sibility of iroperfecticn — permitting Duotone’s 100% guarantee of
the diamond needle irself, better reproduction and longest life pos-
sible for the needle.

One more importaat feature of your Duotone Diamoand Needle.

No diamond ncedle will last forever. Only Duotone Diamond
Needles give you the “needle that remembers” service and warns
you when rthe Compzny Technicians know that ncedle wear is get-
ting dangerous for your record collection.

Al this at no extra cost over ordinary diamond needles.

DUOTONE

KEYPORT, NEW JERSEY
In Canada: Charles W, Pointon, Ltd., Toronlo
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1. THE ORGAN — SCHMALTZ
TO BAROQUE

Al Melgard at the Chicago Stadium Or-
gan, Vol. 2.
Audio Fidelity AFLP 1887

It doesn’t matter bow big an organ is, the
level on your record is going to be the saine.
To be sure. Andio Fiddlity puts plenty of
level on its dises—hut you'll silll need a
swimmfng pool or oo gymnoasiom, plus phout
1000 watts of audio, to ninke this "“theatre’”
mongter gound Nke itsell,

With its 40,000 pipes, 8§83 stops, six man-
unls, etecete.,” this machine might do nlmoest
anything for any orvguoist, especially if Tie
had twelve Lnnds and five Teet, Ttar Al Mol-
gard, here, it plays relutively gently, geutly
ke a hippopotamus ut plny, Yet's Eay., The
strings are like string beans. the gquavering
song-pipes siug Alzzly, the reedy stops bray
Jike herds of donkeye. A fine sound, al) in
alf, and the extras are there, a0, from
castanets on up.

Mr. Melgard tenids to n rather Jellberate
pace and a certain clumsiness, perhaps heé-
cause of thaf enor¥mons eight seconds or so
of reverberstion with which-he must contend,
(We are close-up nnd we don't hear it much.)
Thir is no George Wright whirlwind. Bnt,
for n stadium, the place isn’t bad. nor the
nnsie,

Next time you liear this organ there'll be
anothier convention goinz on—shades of 'DR,
(And dn 1 remember thls very mounsgter, then,
bellowing over tlie erowdg of tdelegates,)

The King of Organs. Bill Floyd. Wurlitzer
at the Paramount, New York.

Cook 1150 stereo

No hippopotamus liere—this organ moves
as fast as Ughtuinz under Mr. Tovd's go-
phisticated fingers and toes. His style ls.
relatively, quite modern -within - the theaire
organ rradition, the harmonieg thick and fast
and fairly complex, swing sfyle

This is pne ol the old aud famous (‘ook
&tercos, once heard on the old two-hand
sterco dises und o Cook tapes, if T am right.
T don't know what bus huppened to the pew
Cook dise lne slnce last fall when I got this
and several others. Not a word since. The
record 8 made vian microfusion {(powdered
vinyl) in transparent blue. It's good, but uo
better than standard peessings as far ns ]
ean hear. Noikge level is slightly higher than is
now mnormal for bluck.

Alns, the dise s “wny off-center, my capy.

Funny—Cook's old twg-track stereo 1s done
In a style that's already a bit out of date In
sound—widesprend, picken up fiirly - back
In the theatre, withonut the smooth, cloge-up
edge that we gre now used to fn anr stereo,
Purely a mati{er of taste: but tastes change.

Leon Benty at the Giant Wurlitzer, Vol.
3. Audio Fidelity AFLP 1844

This one I have in mono forvy and I've lost
the vover—it was In somebody else’s envelope,

* 780 Greenwich St., New York 14, N. Y.
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EDWARD TATNALL CANBY”

No matter—my npiessnge js brief. Thiz Wur-
litzer, not jdentified on the record label, is
obviously mounted in a large closet. (Mr
Berry's basement, netuully.) There’s na ap-
preciable liveness, anyhow.

That makes for au jmpression of intimacy
and, at the same time, n wonderful clinical
look-see into the organ’s toual machinery.
This player really pulls out his stops (touches
lis Hrrle colored sfop-tabs, 1o he more ue-
curate) and you'll hwar cymbals, xylophone,
bells and anything else yoyu wish to mention,
A gool, ¢lose-up stady of theutre organ tone
and the same gops, no degdbt, for the otler
volimes in the serfes, wihich presumably will
he endless so long o8 vou keep huying. Saper-
bi-fi, needless to say.

Buxtehude: Complete Organ Warks, Val.
1. Jorgen Ernst Hansen. Organ of Chris-
tianborg Chapel, Copenhagen.

Haydn Society HS 9054

The Haydn Soclety s back, after some
rears of the xtillness of death, and a new
flow of interesting musle hns started up ngain
from this once-leading amall LP outfif. This
orgnn reécord may remingd you of thc pioncer
“Baroque’  organ  recordings from  IMaydn
Speiely by the Dane, Finn Viderg, made at
Sarg tn Denwmark In the early LP days, This
man iz a popil of Viderp and a llvely, I some-
what meironnmical player, confldent, Lrash,
neeurate, not very subtle in his expregsion
aut always impeeenbly correct in the execu-
tion of the xtvilp.

Buxtehnde needs such s lively approach—
lic ¢hn use o certain boisrerous reeling, xpenk-
Ing in figurative terms, of conrse, Tle wag n
strong, bright, outgoing personality, Tull of
humor, a grand showman a8 well 45 A sensi-
tive musician, 'The solemn, antiquarlaz ap-
pronen of some organists towards this kind
of musie iy death for Buxtehude. Rettar any
dny an neenrate, brilliant, outgolng organlst
NHke this than a plodder, even if he Is a bit
metronomic,

The organ dates from 182G, whick iz very
late for n “clasgsie’” orzan, but its sound ls of
the right Buxtehude sort, complele wlth
whistles, “ehiffs,”” gnarls, hoots und # gen-
erally  steam-enlliope  tone quality, Real
Barogue—the 1826 builder must hinve been
very -old-fashloned In hig testes. It's a big
iustrument and does have a somewhat more
massive sound than the earller classie inxtru-
ments, as far as one can tell from the re-
cording, bhut there isn't any high-presgure
Ramanticism to be found In it. That would
bhave come g bit Inter in the nineteeuth cen-
tury, nt least fn Denmnrk.

The King of Instrumeats, Vol. Xill—The
Organ in the Mother Chu:ich. Frederick
Jagel, tenor, Ruth Barreft Phelps, organ-
ist. Washington WAS Xl

What a vomantic contvast! I took a look
at the Mother Church organ (Christinn Sei-
eénecel a couple of summers ago when T was
in Boston. Impressive, if slightly gaudy. The
sound of it ¢an be snmmed up in & word—
reverent. Indeed, the whole atmosphere of the
Mother Church itsell Iz reveren?, with polite

ladies waiting for your visit, to. escort you
around and give yvou a spiel in low volcea
about fts wounders, inclnding the orgin, A fur
cry from the world of the Jolly Duxfelnde—
but one of his workg,-a Chacceune in I Minor
(also om the Huydn SNocinty dise] somehoww
gets fntp thls reeftal, even %o, It is, of
course, truysmogrified, -the color and verve
replaced by 2 subdued nnd regpectudle dignify.
Quite nier, but YI'd nevir have reepznized
Buxtehude if I hadn't read the label!

Cuis organ lends ditzelf to the sort of
sentimental zacred musie thes began with
Mendelssohn, and Mr. Jagel gings several
nlmost tearful dtems from that composer, Yo
sweet, woft, lash osgnu background. Mendels-
solin was enough, however, and I had to stop
at the Inter Jagel ftems, which were more
ithian 1 could take. But the Fantasle in A of
César Franvk wag Jovely on this organ und
most musically playved. too. Just goes to ghow
what style can do.

Whashington Reessds has taken over the
Acolfan-Skinner *King of Instruments “series,
of whieh this is the thirteenth.

Bach: Orgon Music. (Toccatas and Fu-
gues in C, D mi., F, Fantasia and Fugue
in G mi.) Fernando Germani, organ of
St. Lavrens, Alkmaar.

Capitol-EMI G-7111

Tonr of the hizgest Bach organ yieces are
playved on this record and tive splendid old
Du'el organ in the cheese market town of
Alkianr ig a glorviong instrument on which to
piny them. (Deuschie Grammophon hns also
reeorded the orgau, with rhe blind organist
Helmut Walcha-—see Arebive catulogue),

This organist with the Tialinn name, nbout
whom 1 have no informntion, does a good
jon on these Lig works, playing with sturdy
cnergy  and sureuesy, a fairly matronomie
beut. The recorded sound 18 good, but twn
minor failings must be noted, (n) there nre
some unfortunate tape “edits” to be heard.
wher¢ none should be audible, and (b) the
organ fs ont of tune {n some gtops. (It's in
wmne for Deutsehe Grammophorn.) Don’t know
what got into EMI.

The organ as new restored s almost ex-
actly as It was rebuile {n 1725, (using many
nitteh older pipes)——the mngie wis composed
within a few years of this same date. Goon
combinantion !

Mendelssohn: Organ Scnata 44 in B

Flay. Widor: Organ Symphony #:6 in G

Minor. Albeart Schweitzer, organist.
Columbia ML 5290

Though Schiweitzer wns long known as
Lot a Baceh specialist and a Bach organist.
weeually bis muosical tradning wns at the ex-
rreme opposite, in Paris of the late nine-
teenth  century where the high-Romantie
school of I ench ovgan mugic was at fts
prime, following Cégar Kranck, In his recent
recordings Schweifzer has gone bhack to this
school—biz last wue of César Franck—and
his playiog ifmmediately sirikes na more an-
thentic note. The Schweitzer Back i3 now
rather fundamentally out of style (though
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atill timeleesly moble in comception) but the
Schweltzer Mendelssohn and Widor are right
on the beam,

The orgar here isn't specified but it ia
decldedly not s “Baroque” or *“Classi¢” In-
strument! Quite right. This is music in the
Romantie tradition, for a blg, blurry, gran-
dlose organ replete with gwell boxes and
masses of nicked pipes, imftating a large
orchestra In its impact if not In tone color.
Schweitzer's fast movements on this organ
are somewhat sHff-moscled and far from
fluent nnd even with tope editing (we can
agaume), there are glips of the finger and the
foot. But Schweitzer alwaye did play that
way; he’s been the horror of the academie
organist for a half century! The slow move-
ments show him at hie best, a really noble
and expreasive muosiclar who can bring out
the most profound emotiomal evels in the
music where others merely play the surface,
fmpeccably. A grand old man, no doubt
about fit.

The Orgain Concertes of Handel, Vol. 2
(Nos. 7-12, Op. 7, #1.#6.) E. Power
Biggss London Philharmonic, Sir Adrian
Boult. Columbia W2S 604 (2) stereo

I missed the flrgt volume of this interest-
fng three-volume set and so, too, I missed the
detalled deecriptive booklet. that Columbia
thriftily offers only in Volume 1. Thus I don’t
bave the lmmediate answera to several nice
queéstions that the muelc has ralsed in my
apeculative mind. I cau use my imagination
to good effect, though, and ao camn you

This, you see, I8 a typleally Biggs-atyle
project ; for the organ itse)f 18 one that
Bandel actually played mpon—indeed, he de-
gigned it uPr  rémained virtnally un-
changed since Handel’s day, 200 years. But
old organe dring problems, over -and above
the quegtion of relabllity in action.

First, thig organ ig located at an out-of-
town estate, the Earl of Aylegford’s in Great
Packington. Yet here we have the Londor
Philharmonic fn all {ts majesty, playing—by
the gound of it—in a London-gized concert
hall. Did the orchestra travel to the organ,
en masse? And if 80, I8 thig fine, big liveneas
the natural one at the organ’s private-estate
location, which seems surprising, or is it by
chance a product of Columbia’s fine, big New
York echo ¢hambers? Could be elther!

Or—speculation continges in my mind—
is it possible that the orchestra stayed at
its home base—played In 1 London hall ot
studio—and the organ was spiritually trans-
ported thither via tapes, the two elements
recorded separately? Possible,” though not
probable. Mr. Biggs could have played his
part first—maybe—and the orchestra could
have accompanied the tape playback. Not a
very artistic way to-do it, but soch thinge
get done -these daye often enmough, and suc-
cesgfully. .

Then there’s the matter of pitch, Do I
recall recently having read an account of this
recording that spoke of the lower pitch that
prevalled in Handel's day and the strangeness
of hearing a Concerto in D minor come out in
say, C-sharp? I dunno—but I checked this
albom, not bhaving absolute pitck myself, and
I flnd that jt 18 precisely at modern pitch,
It's the same, anyhow, as the Cleveland
Symphony, tie Vienna Philharmoule, etcete.

Now has the organ been tuned higher? Or
weas the tape playback speeded up? Did the
London Philharmonic play on piich—modern
pitch ? It probably had to, for it ts usually
impossible to tune the wind {nstruments down
tar enougdh, even thongh the sirings can al-
ways be let out a bit. Anyhow, the record {8
up to modern pitch and the organ matches
ibe orcbestra, Dowever it was done.!

Apswers to these questions are easily de-
termined, but I find it more fun to guess. (Go
3e{e;701ume 1 and you can find out for your-
oeldf,

As 10 the playing, 1c ls pleasing, musical,
and more or less In atyle. I any that beecnuse,
I mnst confeas, there are for my ear a good
mary hints of the old-fushioned, “non-authen-
tic’* Handel fn Mr, Boult’'s London Philhar-
monic playing. Mr. Biggs wounld, of course,

* Later—I hear the pipes wers actually
sawed off to tune the organ higher—then
patched back on agsin for posterity!
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tend to the more "authentlc” playlng style
gsince that i his speclal fleld; how far he
could convince Sir Adrlan B.—and how far
Sir A. could convince- hig professional sym-
phony playera—is a question. Anyhow, they
compromised successfully and the getting-
together ig generally harmonious throughout.

2. BIG STUFF
Tchaikowsky: Symphony #5. Boston
Symphony, Monteux..

RCA Victar LSC 2239 stereo

Ah! Now here iz the Kind of record that
brings me to full conflderce in the tre-
mendous value ot stereo recording—not to
mention hi-i and, Indeed, recording {teelf,
Just terrific. .

Firat, old Papa Monteux i3 surely one of
the greatest conduetors of the lagt fifty years,
perbaps less flamboyent but a far wider, more
resourceful, more effective conductor even
than the famed Toscaninrl Thia is such a
soperb performance, down to the laet detall
and in the over-all sureness of shaping nt
every level, that I am sure Jt I8 the sort
which at the end of a concert would bring
cheers, yells, stamping of feet, bravos from
sny audlence, It's not merely brilllant and
electric—much more thap that, it has every
bit of that sharp, clean, impeccable styling
that 1g a French specielty, without a trace of
over-tension, gloppiness, vulgarity (g0 easy in
Tchalkowaky), and yet every note at its most
pointed, for the total impact, right to the end.
And the greatest facet of all this, to my mind,
fs Monteux's superb understanding of Ro-
mantic rudato, that emotional unevenness of
tampo that can make or ruin a big plece like
this—-that muet be present and yet is horri-
ble {f done without understanding and experi-
énce. Papa Montenx ig gecond to nobhody in
thia—not even the great Mengelberg, wbo
was surely the most profound master of this
technique to llve into the era of recorded
performance.

You don't need to know a thing to be
thrilled by this Montenx Tchalkowsky ; but
the more you know about the muelc, the
more you'll be amazed.

8econd, RCA's stereo 18 a pleasure to listen
to—a0 positive, natural, definite, so easlly
and well balanced for the right musical effect.
1 guessed this was a triple-track job withont
looking ; it hae the clarity of middle, the even
nearness all the way sacross, that ls typleal
of well-done three-track stereo. It i3 =0 re-
aasuring, here, to be able to locate the flrst
viollns where they belong, the brasxs, all the
reat, without vaguenesa and yet without a
trace of exaggeration either, every part of
the orchestra clearly in gpatin) balance with
the rest, the whole texture of sound beauti-
fully clarifled by the atereo separation. Jost
wonderiuL

Tehaikowsky: Symphony #5. Osle Phil-
harmonie, Odd Gruner-Hegge.
RCA Camden CAS 489 stereo

This one §3 a price bargaln—for the sym-
phony i8 plenty long enoungh to fill two sides,
even at the falrly rapld pace it takes on in
thls version,

A new recording, and 1 wonder whether
RCA tookx it over from tbe Norweglang or
gsent ont an RCA team complete with RCA
half-iech, three-track Ampexes? In any caee,

‘the sound js mostly excellent, for a good

atereo effect with gherp, clean detalls and a
pleasing over-all lveness. I aay “mostly”
because I get the impression that the very
loudeat portions of this very loud symphony
are a bit overloaded, here and there, with a
slight bangover feel to tbe drum-punches.
{It's a feint shadow of the effect we used to
get in the old broadcastiug days via severe
Umiter action. The big drums, instead of going
BOOM, sort of go BOO-WOOM, if you see
what 1 mean.) Slight, at worst, and 1 puspect
that most of it j8 Tchalkowsky's fault for
writing muoajc that can be whomped up to
the ex¢reme Iuntensity of this performance.

Don't think this Oslo team I8 a mere hired
outfit turning out potboflers on order! The
performance reeks of personality; It s very
much an ‘Interpretation” and in a way,
rather a self-consclovs ome. 1t demands your
attention In no uvncertain terma and tf you
are au 0ld Tchalkowsky fan you may be

startled gt some of the streamlined speeding
here comblued with highly emotional playing
and lots of ruboto (slowings-down for effect).
Nope, this lsn't the old fashioned, long-drawn
out Techalkowsky uvne Lttle bit. Strictly mod-
ern, jn o highly Romantie sort of way.

Tchaikowsky: Symphony #3 (“Palish*).
Vienna State Opera Orch., Swarowsky.
Urania USD 1026 stereo

This is the third disc In a trlogy of the
early Tehalkowsky symphbonies {the E‘lrst.:
Second and Third, enbtitled "Winter Dreams,
“Little Bussian” and “Polish”) ihat to my
mind ranks collectively near the top in over-
all recorded valae. Here's the other recent
one,—

Tchaikowsky: Symphony #1 (“Winter
Dreams”). Vlenna Philharmusica Sym-

phony, Swarowsky
Urania USD 1010 stereo

I'm not clear as to whbat thig “Philhar-
masiea” orchestra iB-—orchestras of Viennese
habjta(ion seem to proliferate into more and
fancler names ag time goes on yet I enapect
tbat, most of the time, the same familar
players are dolng most of the work. In any
cage, the State Opera Orcbestra is generally
taken to be the Vienna Philharmonic in a
gecond and independent corporate existence :
the Phllharmusica might combine & few of
thege dual-title boys with members of the
Vienna Pro Muoslea Orchestra, if such an
outfit exists.

You may herewith forget all that, and take
my word that this, too, s a top-rank stereo
of beautltully recorded, well-played Tchalkow-
gky. not too hystericel, yet fult of busy,
expresgive life. These records are particularly
good 3in the orchestral detalls, Within the
large, golden llveness, the {ndlvidual etrands
of the musical fabric are both clear and
natural, & dificult combination to bit. The
gtrings are smooth nnd well blended, though
close ; oboes, clarinets, percusslon, are gharply
defined but never exaggerated. A real feat of
Btereo recording, I'd call it, and the technical
quality of the sound is as fine as you'll hear
at this stege in the game.

What's more, yon'll enjoy the brash, gamey
flaver of this youthful Tchalkowsky, full of
hizs cheracteristle big melodies, his beady
orcbestrations, fancy rhythms, but lighter,
less portentous than the late and more
familiar symphonles. Maybe thls music ian’t
as “great” but to my mind it makes juet aa
effective Ustenlog. Try all three of these
Uranias.

Haydn: Symphony #94 (“Surprise”).
Oslo Phllharmonle, Oivin Fijeldstad.
RCA Camden CAS 481 stereo

This $8 a bargain, too, but In ways un-
expected. Yes, it i8 "low-priced”—but since
the symphony 18 spread out over two whole
sidee, whereas every other LP recording that
I koow gets it onto a slngle side, the actual
ecost of the muglc s about the same as in
standard lines.

For the bi-f man, the bargain aspect comes
in the quality, both musical and technjeal
Thiy slereo series s new recording, of courya,
not a reissue of “oldfe” stuf as with many
Camdens. The short length of play here is
an advantage n terms of wide, clear, unforced
groove catting, with no trouble at all In the
lnner grooves and an easy stylus travel
throughout. Fine, big stereo sound, sharp and
well separated in the detalls. R

The Oslo orchestra, in epite of RCA’8 im-
plied downgrading vla the Camden label is
a first rate band and Jts playing i poeitive,
strong, expressive. This ls one of the better
recorded ‘‘Surprige” performances. It favorf
a blg, symphonic effect, rather than the
amalt-orchestra anthenticity of many recent
versions, but the playing is lively, clean and
thoroughly musaleal.

Beethoven: Violin Concecto. Helfetz; Bos-
ton Symphony, Munch.
RCA Victor LSC 1992 stereo

The steveo dise relssues are guietly build-
lng up; this recording came ¢out om stereo
tape (at the fabulous price of £19, if I

AUDIO e JUNE, 1959



(#@u, Lulfﬂ (
THE FISHER (/}/]

be(‘ﬂllbe YOU WANT A STEREO FM-AM TUNER
with a dual-triode cascode RF stage on FM, a tuned FM antenna circuit and
a rotatable AM antenna for incredible FM-AM sensitivity
as well as maximum noise suppression! Compare—and you will choose THE 600

b@C(llU)e YOU WANT A STEREO MASTER AUDIO CONTROL
with /9 operating controls and switches for all program sources, all stereo and
monophonic applications ... present and future! Compare—and you will choose THE Mg

69&111/)8 YOU WANT A 40-WATT STEREO AMPLIFIER

that will provide you with audio power free of hum, noise and
distortion.at all listening levels! Compare—and you will cimo:;e THE 600

THE 600 is also the WORLD’S ONLY STEREO RECEIVER designed to drive high and low-
efficiency speakers, such as the AR-2 and the KLH! It offers EVERYTHING YOU NEED on ONE
compact chassis—including dual bass and treble controls—aund everything the best of its typel
For the discriminating audio enthusiast, THE FISHER 800 is the only possible choice. $349.50

Slightly Higher in the For West

WRITE TODAY FOR ILLUSTRATED BROCHURE AND COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION o 21-29 44th DRIVE « LONG ISLAND CITY 1, N. Y.
Export: Morhan Exporting Corp., 458 Braadway, New York 13, N. Y.
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Qut- Performs any

STEREO
TAPE RECORDER

Tandberg
MODEL §-2

Exclusive Tandberg features assure
the finest stereo quality and per-
formance. You get more tape value,
too—up {o 8 hrs. and 32 min. on one
reel! Tandherg Steres plays back two
and four frack fape. Besides incom-
parable stereo performance, it is the
first o offer recording and playback
on four monayral tracks. And enly
Tandberg offers superb tage motion
at 175 L.P.S.

Monavural tope recarders are avail-
able in 2 or 3 speeds, with or without
foot pedal for remotie control.

Stereo Features

o 3 operating speeds — 1%, 3%,
and 7% LP.S.

o 4.rack Stereo, 4-track monaural
recording and playback, plus
p!uybuck of 2-track Stereo and

Ya<rack raonaural
2 buil?<in peeamplifiers and
power amplifiers

44rack record-playback head
and 3-track erase head which
con erase 1 or 2 tracks at a time
Automaiic tape stop at end of
play
One lever control for tape start-
stop, fost forward and rewind,
record-play
Distinclive sryle, mahogony fin-
ish, leather case

NOW
another Tandberg FIRST!

Tondberg #Model 4
The ONLY Four-Track
Monaural Tape
Recorder, PLUS:
Stereo Playback.

Rerords on all four tracks scporately.

4-track eraze head orases one track at

a time without offecting other recarid-

ings on the same tape.

17 hry. of racording on one reel of mpc
o Ploys back all trereo or manaural tapes.

See yvour dealer or write 10;

8 TYhird Avenue, Pelham, N. Y.
Conadion Agents: Enginvesing Sound Systems isd.,
167 Wipling Avaaue Sauth,
Taronts 18, Onlatio, Conada .

Clifco, 245 W. Oshorns Rd.,
No. Yencoauver B.C., Canada
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-Orff: Carmina Burana.

Taost of us,
—If’s exciting, dramatic, minus nll the tradi-

remember rightly) back f{n early 1937, and
probubly . wag recorded early in 1956. Herc it
is.un stereo: disc for one third as mneh as
{ts earlier cost on tape, which {5 enough ta
recommend e,
The recording has the

was  dunl-track,

‘usual big, convineing RCA sound (not as bip

as the tapes made in Chicazo at the sanie
tlme, svith: ‘Refner), the usunl cloge-up RCA
placentent. of the wuololst, squarely in the
middle, and the sHght indefinitenesz, =0 (o
speak, in the central arex of the orchestra,
the %ery slight emphasis on the slde arens
and on the wall-bounce from the anditorinm,
thiat charavterize the older two-trnck tech-
nigue. Newer, three-track RCA stérco in tle
sanie ball has a more even spread, n some-
what tloser effect for the individunl orchestral
sonnds, 4 shitrper sense of <letall, ‘espeelally
from the center of the orchestra,

A ftaony performance, this, and not exnetls
Ahe all-taie —classie that you mipht think,
rending ‘the cover notes, Ior one thing. the
tempo. fs =0 fast that old-timers will be
really stariled, The amiliar Beethovan leisure,
so spiciousiy strung out in most earlier per-
formances of this work, is just not apparent
here s thin®s maove along in o rapid, business-
like way, beginning with the almost Indecent
haste of the famous solo drum taps that dpen
the concerto, poing straixht on to the hur-
ried-up helds Jn the Jast movement—~thos:
piruses swhich ordinarily mre practically dead
steps, here are mere lasty ncknowledgements.
Coulid thiz be n lnte reflection of Toscanini?
I don’t think so, for Toscanini was never cooi
aml biisiness-like in. hie high-speed Beethoven !

My goness Is that Munch is the speed man
It 15 bis gomewhnt metronomic beat that keeps
things poing lere and chills a gooil denl of
the mugieal ardor lo the process,
good: trouper, adjusts himself to tle faster
gpeed with a fine Hair and with plenty of
top fiddling, ouly an occasional absent-minded
slur; Ifrom too muoch familiarity with the
music. -

Ouly ot the elimneHe return of the open-
Ing pnssage of the first movement id I fur)
that this performance really blazed ont—
that was pood, that part. But the long, slow.
ornnmental second movenient 15 o pmetronontic
fiddle exereise, nnimaginnfively played, cast-
fog no Beethoven spell at all. Maybe Helfetz
himgelt was bored, In his highly éompetent
way.

Houston &ym-
phony, Houston Chorale, Stokowski.
Capitol SPAR 8470 stereo

The encrmously populur Orf work is re-
corded here In tlie performance that Orst
brought it to U.8. attention, with Stokowski's
flymboyant minfstrationy, gevernl yemrs back.
The music ig plenty striking on lta own
Stokowekl ‘makes It really hum,

Orf 1z a strange composer. He's a lending
Genmu nud n fanons and inflyeutind teacher
whose methods have affedted gl sorts of
composers of muny-a -nation. His muslie, for
is the antithesls of the Germsan

tionn) German virtnes of atructure, counter-
point. large-scale nrchitecture—und turgldity !
Orft is all color, all disploy; his ¢fects are
trunsparent as afr and as gharp ns ulira-
viofet. And aw for structure, hig music iz just
nlong chain of enchanting, stodking new ideas,
each ¢one made dramatic mainly by high-
powerel repetltion. Germnny practleally in-
vented@ musical key-wodualation—Dbut Orff stays
put, in one Key, until yon are fairly hypno-
tized. It's both subtle musle and obvious
musi¢—a pleasant- combination, decldedly.
Orf's finspiration, as some listenera will
discover, contes flrst of all frowm the mnsle af
Medleval -FBurope. (His texts tend fo rnn to
Latin, nnd he likes the early Medfevul rhymed
sort.) Jiut the Orf fdea of '‘Medleval” Is not
exnetly the usual orde—his concept iz wild,
racey, dyaamie, - enrthly, full of strong
rhyrhms, lusty color, folksy tunes. Pretty
strong stuff and a lot better than some of
the wore ninsicologieal reconstructions of
netunl older musle that we now hedr.
Above nll, Orff has a fabulons wny with
voives— chorus, sole, and speakivg, Sinzers
just can’t sing Orff without getting. highly
excited, and this excitement {8 jmmediately
transferred to every listener, All this Stokovw-
skI“knows Tull well, And go youwll find this

Heifetz, a

a very stimulating record,
at it

3. TITILLATIONS
The Immortal Sir Harry Lauider.
RCA Camden CAL 479

iz is astondshing! I had uo Idea that
such excellent sonnd quality might Turk in the
masters for those endlers; scratehy old Lauder
records that @61d everywliere and were played
to death In droves when T wns a very small
kid,

I renember Sir JTarry—on records——most
vividly. We still have a pile oL his diser
somewhere {n. a barn and a few of them stfll
play, more or less. One of my father's ilis-
tingnished friends, a collefé president for a
quorter ceniury, used to brenk ionto Lnuder
{slizhtly ou® of tunz) swhenever there was an
outdoor picnie ¢r a fireside pet-topether where
we would Hsten to hiui, Surely, anybody over
40 must vemembér that famlline ha-he-haa
with the npwaid inlection, the chackles that
conldn't he sunpressed, the laugh that Hroke
ap every song in ‘the middie—and the famous
story “nsldes” that interrnpfed confidentially
in the mfdat of rhe music, while the band
respeceifally walted' for the chorus, It was
nicely ealculated and wonderful showman-
ghip right down to. the kilt and the pseudo-
Sroteh aceent that managed always to he
intelligible, even to the Amurricans. He was
wood, Tausler.

Anyhow, here's 8ir Hurry back again, loud:
cleay, henvty and durned mear “hi-fl. Amaging.
There's hordly n trace of bnckground nolse;
the bass is big (vum-pah style), the brass is
lond ‘and melodions and the volce itself is
almaost dixtortionless, a hig, rich tenor with
enouglt sibilant S sounds te malke avery word
intelligible. No faint echo of the dim, distant
prst here! Sir Havey practically walks right
into vonr room. And the original records were
probably all of them sacoustical, at that A
fine relssue,

any wiiy you look

Come Fill Your Glass With Us. lrish
Songs of Drinking and Blackguarding.
Patrick, Tom, Liam Clancy; Tommy.
Muackem, Jack Keenan; with insfrs.
Tradition TLP 1032

The Irtsh! These fellows (with one excep-
tion and he just pluys banjo and ganitar) nre
real Irish and the songs they sing and play
here are the casy-going driiking and goail-
time songs they knew s kids—which wasn'’t
80 very long ago. \What an ¢Xcellent record!
Unassumning, minug nirs anwd graces, yet sung
with gusto aud friendliness and pleniy of
style, 1t'l1 melt aifiybody's heart, even a
simon-pure folklorist. For my money, they
put the Weaverr to shame.

"The three Cianeys, basg, baritonish znd
tenorish, are variopsly involved ‘in actingz,
follksong collecting, producing, und what-net
{they run Tradition recards more or less, 1
gather) but there's time Jeft for this sort of
thing. and I'm all for tt. AR of them, snd
Irish Tommy Makem, have excellent nnturnl
volees, and each hng hia solo here, with guitar-
bunjo back-ground and a lively accompnni-
ment from tin whistle and harmonica—which
they play with musical finesse of a hlgh oriter,
when they aren't singing. Hi-fi—of course.

Old Music Box Wallz Meladies..
Bornand RCB:4 (mono)

Bornand sends me this, reminding me that
I onee enthused over the first Bornand:nusic
box recording ns a remarkable novelfy. It
surely wns, ind the proof is meroly that music
box records are all gver the place mow. This
i3 .a Tenth Anniversary disc but, since the
labe)l reserves nll rights ms of October, 1855,
I'm not exnetly clear as to the present stretch
of time back to the First—wag it 1945, on 787
Guess it must have been.

A batch of hi-fi waltz tunes here, played on
a hplf dozen music hox monsters, the kKind
with low, low bass &s well as tinkling highs.
The company has other dises, gradéd as to
slze from single 78's (for those of us who
haven’t yet dlscovered the LP) through 48's,
ten-inch, 12-lnch 83's—no stereo ns yet and
just ng well. (Bornand AMusic Boo Go., 139
4th Adve., I'elham, N. Y.)
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De Banfield: Lord Byron’s Love LleHer.
Libretio by Tennessee Wiiliams. Varnay,
Ribla, Carlin, Carruba, Academy Sym-
phony ‘Orch, of Rome, Rescigno.

RCA Victor LM 2258

Ugh. This is one of those dreadlul (xo 1
hear them) folksy Amerlcan operas sung in
low-brow English by vast, besomy, Ttallan-
siyle gopranos and tellowing Carusgo lenors,
whert: one Yeeps feeling, rather violently, thaf
if ouly they'd all stop yelling we might he
able to figure ont what they're trying to say.
The music 8 utterlr conventionnl, without
siyle, grotesquely unsuited to any sort of
effort by the terse nnd stageworthy Tennessee
Willlnms, who ought to bave kept himsgelf out
of this dismal afair.

Sorry, but if RCA iy going to send out
records of this worth, it's up to us to review
them as we hear ‘em ! (The story is something
about a couple of old N'Yorleans gals who
have a love letter from Xord Byron that the
tourists come in to ske, Faded Suthunn gris-
tocracy and all that.)

The New York Taxi Diiver. Recorded by
Tony Schwartz. Narr. by Dwight Weist.
Columbia ML 5309

Tong Schwartz Is n full-time New Yorker
with n positive genfus for candid recording.
He never goes anywhere without a small
portable tape recorder (currently u Swiss
model) and he never, if I am right, plays
tricks on -bis subjeet; they ulways know they
are being recorded,

It’s all the more amazing, then, that Touy
gets sueh utterly easy, naturnl, lluent coti-
ment from the people of New York—ineluding
taxi drivers. The Schwartz recordings are
heard week in and week out on radlo and
have heen collected ia numerous records for
Foliways; it looks as though Schwnriz was
about to gradunte into blg-company work. But
there are a few problems.

Come to think of {t, maybe it's Just ag well
that 1he ocenslonal narrator here, a standard-
voiced big-company announcer, has suecb
idiotie stuff to read and does it in such a
de-humunized, commercial-sounding manner.
1t makes the taxl men sound 2l the betfer.
Don't think they aren't human! Fortunately,
the narrator only breaks in omce in n blua
moon, and mainly for voenl contrast and a
Iyoment of peice and quiet after the nolses of
New York's strects.

As for the boys, *hey aren’'t always too
oasy to understand, what with Bronx accents,
auto horps, wmeters, transmissions, and what-
not. But under the efrcummstances they do
brilliantly and yon'll get the glst of their
amazing talk even the first time over. Of
course, taxl drivers nre famous for their con-
veryation—even mare famous than barbers.
Of course, they have to yell to be heard, But
to get the “feel” of a way of life, so graphie-
ully presented, onto a set of tape recordings,
Is somgthing to marvel at. Nobody but Tony
would even think of it, let alone ecollect
countless bours and bours of taxi stuff ns n
brie for thege excerpts.

The montage at the beginning, T ruzgest,
i9 the poorest part of tlie whole and the
lagst understandable what with a constant
interchange of voices, each man overlapping
the next after a few sentences (vln trick
editing). Don’t be discovrnged. The next
gections take yon through single subjeety—
it's amazing what quantities of muterinl
Schwartz got on n glven subject like women,
lold-ups;, home life {particnlarly poignant).
art, psychlatry, policemen, New York geogrn-
phy. And then there are geveral quilte long
gtories where the drivers’ personalities come
throveh almogt luminoasly.

A unique record—for New Yorkers, who'll
feel utteérly at home, nnd for oaut-of-towners.
who will probnbly be utterly bewlldered.

The He:d Rides Again . . . in Stereo.

Woody Herman.
Everest SDBR 1003 stereo

This is a composite reereation of the sonndl
of the famous “Herds” of the mld-forties

(Continued on page 67)
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‘TRIMENSIONAL' TMS-2 Camponents: C-12HC dus! voice
coil woofer, two 8” mid-range speakers, two wide-angle
tweeters, two networks with “presence'” and “‘brilliance” controls.
Dimensions: 30" wide, 25" high, 1214 deep.
User met: mahogany — $258, blond or walnut — $263.00.

CHANNEL B
L

Balanced Stereo
anywhere in the room

with the

TMS-2

New developments have proved that a single cabinet integrated speaker system
can provide stereo sound equalling or surpassing the performance of two
separate units. Up to now, however, to achieve sufficient separation, such
integrated systems have had to be large — and often expensive.

Now, University, employing a new principle of obtaining stereo separation
presents the TMS-2. .. containing two complete multi-speaker systems in one
handsome enclosure only 30" wide.

The “Trimensional” TMS-2 projects frequencies of both channels to the
rear and side walls of your room. Thus, one large wall aréa becomes channel
“A”, another becomes channel “B” . .. exactly as if you had a series of widely
distributed speakers for each channel. This regults in a new standard of stereo
performance . . . excellent separation, real depth and broad sound distribution.

IMPORTANT ADVANTAGES OF TMS8.2 'TRIMENSIONAL' STEREO

TMS-2 STEREO CONVENTIONAL STEREO
Smooth, full-bodied, balanced stereo.sound throughout the room (rather than the
‘two point source* effect with critical listening area of conventional systems).

Fulleom- S o WY o 4Stereow
plement spread can = =
of controls, _ be controlled ° .

and adjustable doors allow easily. by means of the adjust-
you to place the compact able doors —~ according to pro-
TMS-2 virtually-anywhere  gram material and personal
along 4 wall, orin a corner,  preference (e.g. wider spread
irrespective of existing-  for full orchestral works, less
farniture or furnishings. spread for small groups).

2 ‘Hole-in-the-
middle’ effect
eliminated by
central position
of the dual voice
coil woofer to-
gether with the
unique wall re-
flection system.

Hear TMS-2 stereo at your dealer . . , now. But
don't be fooled by Its small size. Close your eyes
and let your ears judge the quality of its musical
and stereo performance.

For the_complete TMS-2 story, write to Desk R-2,
University Loudspeakers, Inc.,-White Plains, N.Y.
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STEREOPHONIC

Ahmed Abdul-Malik: Jozz Sahara
Riverside RLP112)
Mohammed El-Bakkar: The Magic Carpet
Audio Fidelity AFSD5895

Jazz embraced Oriental effcets adbout the
tline a Chinese restaurant thrst hived a dance
badd, employring them with more or less nu-
thentielty and  subtlety ever since. Largely
dependent upon transltory fushlons in temple
blocks, tamn-toms, and gongs, the imprints left
are zometimes dim. But when combined with
compositions the culiber of Ellington's Caya-
va#n, they blaze'n continnous trall to the mora
serious ayproach now being made by musicians
on both consts, It may lead acrogs the Pacific,
on a course followed Ly Chico Hamilton, nr
to the Middle Enst, the divectlon favored by
Dlzgy Gillespie and others living close to the
Atlantic zepboard. Much of their progress is
limnited to the grnrfting of new tonal colors
and rhythmic devices to YWestern forms, with
gnsef Lateef being the most venturesome to
ate.

Ahmed’ Abdul-Malik is econvinced a closer
voion would be reallzed by working from the
more flexible paiterns and greater welodie
improvisation poszible in  this chord-free
musfe. In four compositions created for his
albvm, he makes the flrst tentative steps
toward what he believes can bé a vast new
ares of advancemeni for jazz. Born in Braok-
lyn of Sudanese descent, he is pecullnrty
fitted to contrive snch a blend, having played
at Greek, Syrion and Gypsy weddings as n
youtl. Most recently bassist with Thelonlous
Monk, he gnined wide Jazz experience under
Art Blakey, Coleman Hawkins, and Xandy
Weston. Before forming Nhis own ILlastern
group, he increased his kiowledge of thie sub-
ject by working - for Djmal Aslan and Mo-
hammed Bi-Bakkar, His ambition is to obtnin
a fellowsnip or grant and visit North Africa
for further atudies.

In addition to provlding a bass line in sup-
port of Johnny Griffin, whose inprovising dn
tenor sax supplies much of the jazz interest,
he is able to solo on the oud, e also uses this
lute-like instrument in ensemble passages with
Naim Karacand, violin, and Jaeck Ghanaim,;
who plays the 72-stringed kawnoon. A) ¥lare-
wood adds a jazz dram setup te tambourine
and darabeke, s meral vage with skin stretehed
neross the top. Griffin sticks close to the blues,
but seems more at ease than in many of his
previous efforts. Epjoying considerable frec-
dom, lhe manages the veteran’s frick of ap-
pearing to play himself ioto a corner and out
again,

In making comparisons, it might bLe pre-
sumed that the joility and popular mood of
Mobained El-Bakkar's Intest LP, the fourth
in a series; would serve to preparve unge-
customed ears for Abwmed’s copsidered en-
denvers. The exaet- opposite is apparently the
case, however, ag Ahmed's primary purpose
i5 to provide an Infroduction to the enormous
potential of the music. He concentrates on
those aspects best suited to jazz, vsing themn
with skill and restraint. so they may be

¥ 732 The Parkway, Mamaroneok, N. Y.
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readily understood, After becoming acquninted
with his tleories, it is easter to delve Dbe-
neath auch surface manifextations as X)-
Bakkar's impassioned vocals and the borrow-
fug of ehq chp chythm for one number. Doth
albums afford an nnusaal ligtening experi-
ence, especially in stereo, and ave excellently
recomled,

Dukes .Of Dixieland: Up The Mississippi
Avudio Fidelity AFSD5892

1f they ever heard it disputed that jazz
came up the Mississippi, at fepat the Dukes
of Dixieland harboy mo doubis nbout their
own origins. And they have yet to desert their
New Orleans heritage for an alhunt of show
tunes or popular trivia, Thelr only gimniiek
is good sound nnd it is-paying off ‘at a healthy
rate. Sinee the relesse of their last LI, they
enjoyed the opportunity of proving te New
Yotkers that what comes from the loud-
gpeakers is really true, The clubowner ivho
met their weekly $§3,000 fee, 8 sum pre-
viougly unhenrd of for Dixieland in Man-
hattan, did a recowd business and hocked n
return engagement, which' wns also very suc-
cessful. Needless to say, none of their salary
will be in Dbriecks from Haverstriw, N. Y,
another reputed Dhirthplace, .\Nllongh they
might give np a few nights of work to be
uble to hLear the old 101st Ranch baud whiel
came Noyeh shordy after World War I, The
circuy travelwd by rail and could have pitched
its tents next ro fhat legendary brlekyard.

The Assuntos make the trip in lelsurely
stages, via such landmarks us Riverside Blues,
Ma Aan River, and Dawn By The Riverside.
A rigld tegt of your equipment occurs duviug
the trownbone and taba duei on Dzar Old
Southland, Wbhen other compuanies provide
2 more difffeult hurdle In runout grooves,
you mpy question the wisdom of purchasing
n cartridge able to negotiate these pussages
at 2 pgrams. Some still persist in coiting an
obsticle which zends a Ught pickup back for
nn encore on the lost chorus. What will eon-
vince them that tracking under 2 grmms i
no longer a novelty? Perhaps the Dukes play-
Ing a dozen tunes in steren on their ninth
album will help you farget abdéut bricks and
nout grogves,

Dicky Wells: Bones For The King
Felsted SJA2006

A blues written by Dieky Wells as a tribute
to the lnte Tommy Dorsey expining tbe albmn
title, and it introdaeces in turn fellow trom-
honists who are masters of the idiom. George
Mntthews, Benny Morton, Vie Dlekenson, nxd
Wells form # novel gquartet, made unigue by
the addition of Skip Ball, organ, Major
Holley, bass, and drmummer Jo Jones. It
allows for hrisk exchanges that dare quite
urresting In stereo, aud no ofher mediun
counld convey a3 well the humorous repartee
during Sweet Daddy Spo-de-o. The difHculty

‘arises from plocing the orgin too much jin

one chaunel. Thie ig a feat which even Londou
is unable to perform snccessfully at present.
S0 you can try your luck at removing it
from ite confines and juggllng it into rexson-
able bBalunce with tlie other channel, or play
snfe with the monophonie ‘verslon,

There is no wiclt confliet on the sacond

sidae, where a more conventional lineap swings
Into nction and speaks the lampuage taught
by Basie. Guitarist Bverett Barksdale is
added, and TIall returns to pianoc behind
Puck Clayton, Rudy Rutherford, and Buiddy
Tate. Not to forget the leader's stop time
chorus on his awn Come And Get It.

Budd Johnson: Blues A La Mode
Felsted SJA2007

The last but not the least of the dividends
from Stanley Dance's vlgit to this country
places Budd Johuson’s name on an LT as
leader for thie first time. If the journey =eryved
no other purpose, the effort would he wuarth
whiile, In some wnyx It is the wmasl attradtive
and unpretentiouy of the lot. Nance evidently
aaked the lendets to bring originals and play
as they liked. Six of his own themes, half
of thém blues, copiprise Johnson's reply,
wrapped {n his extremely mmellow tenor-sax
work,

His quintet companion is Charlie Shavers,
who celebrates a release from tramper dis-
play pleces by the most relaxed playing he
bas done in some time. Trombonist Vie Diek-
ensonr and Al Sears, baritone sax. add their
volces in {be septet. Bert Keyes' organ is

well handled in stereo, as ig pianist Ray
Bryaut's plunging left hand and Joe DB
Jamin's bass. Nothing momentous happens,

unless you o rate » drume solo frpm Jo Jones,
but thnt apparently was not the intention.

Hank Jones: Porgy And Bess
Capitol ST1175
Miles Davis: Porgy And Bess
Columbia CS8085
Mundell Lowe: Porgy And Bess
Camden CAS490

Bome day in the future Gershwin's folk
operi gcore will enter publie domain, but it
is hard to beélieye a larger flood of LP's wil
follow the event than that sttendant on the
film verglon. The musie is treated to varying
degrees of modernity in the rhree aop for
notice, with Hank Jones being generally most
interesting and cohesive, Al Cuohn sketches
unusual settings for tlie quartet, allowing
brillign¢ ipterplay between the pinnixt and a
supporting st of Kemng Dureell, paltar,
Milt Hinton. basy, and driummer Llvin Jones
in 2 number of percussive roles. Two ex-
tracts not nlways cited ave 1 Can’t Sit Do,
and I Ain’t Gor Xo Shame. The sterzo sound
I8 superb and will it any Jiving room,

Miles Davls, agaln <ollaborating with ar-
ranger Gil Bvans, makee each Interpretatinon
a Mttle gems. They are reguired reading for
students of the modern schonl, 1u the ab-
gence of competing soleists, (he emphagiz on
his horns. bethh trumpet nnd flngethorn, may
be n little wearing to athers. It feads to a
sameness nor alleviated by a balance favoring
Davig over the other elghteen orcbestra rem-
bers. Try It in casy stages—it will be well
worth  your time. particularly for Goneg,
Byzzard Song nud Here Cowme de Honey Man,

Mundefl Lowe leads n septet. dilled as All
Stars, In low-priced stareo, Buf the only
point ‘where economy. enters into the pro-
duction is the limiting of a second session of
three numbers w a wrio. With  players the
stature of Ben Webster, Art Farmer, and
Tony Scott in the studio, Lowe ecould ‘he a
bit more retiving. ‘Titles not listed in the
two other albums ave Redhaaded Woman, and
It Takes A Long Pull To Get There.

Bob Prinice: Charleston 1970 -
. Wamer Bros. WS1276
Red Nichols: Ai Marineland
Capitol ST1163

Diehards of Dixieland persuasion should
be delighted with these two items. The first
adds proof to their contention that good
Dixfeland requires a speclal talent and wany
young ihadecnists laek it ot never have
bothered to develop it. Bob Prince's iden s
to comlvast passages orranged in yaodern
atyle with choruses resurrected from the '20's.
He pulls off many surprises along the way, and
the tentette manages to convey what Js wrlt-
ten with considecable mﬂomb But trumpeter
Donald HByrd is qulte lost in the ad-lib por-
tions, where only Milt FHinton, bhass, and
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Don Butierfield, tuba, seem to know iwhat
is going on, Of the four new ftitles, one turns
out to be Then 'l Be Happy. The moral ig
not fo attemipt a spoof untll certain it will
turn out bhetter than the original. Tt takes
practice to be as corsy as I’ee Wee Hunt,
A live performmance finds Red Nichols having
a wonderful time in the Porpojse Room at
Mavineland, a Pacific resort more noted for
television’s “Sesn Hunt” than jazz. The Flve
Pennies are mnangmented in this outing and
revive Iatry of the Gladiators, Carelinag in
the Alorning, and  Lonesonic Lovesick.  The
eornetist Is' up to his old trick of following
a medipcre chorus by one as gaod as they
come, 1f he only could be as-consistent ns
his elavinetist, Bill Wood, or trombonist Pete
Beilmann, the Nichols’ story might be dfffer-
ent. ¥is splendid tooe is benefited by the
recording, and Joe Rushton, playing bass
saxophone, sounds as big ax life in stereo,

Jack Teaga:den: Shades Of Night
Capitol ST1143

A woodwind choir I8 selected to surround
the blg, rounded tonme of Jack 'Teagarden’s
trombone in sftereo, as he creates a dreamy
mood. The tempos are geared to solo meander:
ing, with ample time for considered thoughts
on Cabn in the Rky, Auwlwmn Leaves, and
Alone Together. Sid8 Feller sketches the back-
grounds In lightly and they can be conveni-
ently disregarded or not, depending upon
your tolerance for minor iptrusions. Some-
day Jess Stacy and Tengarden may. be re-
united on a similar date, but 2 visit is pafd
to such old friends as Diane, Junk Man, and
Street of Tears.

Yma Sumac: Fuego del Ande
Capitol 5T1169
Jo Basile: Argentine Tangos
Audio Fidelity' AFLP1869

The pride of the Ineas, Yma Sumac, brings
her four-octave range to stereo in a dozen
authentic folk songs of South America. Only
one, Virgins of the Sun, s sung without
Iyrics in her exotic vocalese, a greater em-

phiasis being  placed on the stories told in
Enchanted Loke, One-Eyed Roaster, and My
Pigeon. As might be expected, the medium
muakes her vaeal projection apnear moré stun-
ning than ever. alihough it ig used less for
effect than on orlier occasions. The arrange-
ments are by Moises Vivanco, who leads the
orchestra and manages 10 keep four eleetrie
guitory and assorted percussion under con-
trol,  Among thé several rliyths is the
Iirapne, dating from 1000 B. C. and sounding
remarkably like boogie woogie, as well as a
Tz

Jo DBazlle offers an alternate veading of
this Inst tempo. one adapied ro the Parisian
tango’ paviors where its 20th-century revival
hegan, Centered among strings, his accordion
putz more hite than usual into such danceable
items as A Media Tz, Jalousie, and El
Choclo.

The Cabalferos: Viva!
Hifirecord R816

Sinee the suceess of “I' Town,"” their first
album from ncross the border, The Cabsalleros
ive moved on to the Desert Inn in Xas
Vegas. Thefr forte continues to be Mexican
folk music and: ballads, excellently played in
arrangemenis by Ruben Guevera, guitarist
and. lender of the quartet. On ane side are
gultay and the full, rick soond of marimbas,
balaneed on the other by pieno and accordion.
Percusslons are heard in the middle and close-
miking adjnsts the stereo sprend to the sgize
of a comfortable living room, The same effect,
withont ag mueh depth, i8 to be found on the
fine nronophoxfe version.

Al Melgard: Chicago Stadium Organ,
Vol. 2 Audio Fidelity AFSD5887
Don Baker: Sophisticated Pipes

Capitol ST1171

Resuming his concert at the Chicago Sta-
divig organ, Al Alelgard discloses a second
ifuota of splenderous effects and .a Sweeping
ine’ght into ite tremendous power. None of
the reverberation Hme s clipped off the end-
ing of any of a dozen numbers, and 1ts depth,

especiglly in-stereo, Is illustrative of the puins
taken by. the englneers. The program ig light
but varied, f{ndulging in such caprices as
Londonderry Air, Mezican Dance, Sugay Blucs,
and Raruska Polka. (See Canby’s cominents,
page 54.)

Doy Baker's instrument, the Robert Morton
organ housed in the Lorin Whitney studios
at @Glendnle. Californin, is bardly as mam-
moth, boasting 2,000 pipes as compared to
a total of 40,000. It proves to be eapacious
enough, however, for Richard Nodgers'
Slanghtes on Tenth Avenne, with its fall-bass
paraphrase of 7Three Dlind Mice. The re-
muzinder of h's repectoire is equally ns c¢hal-
lengipg, and Includes Alfred Newman's Street
Scene, Park Acenwe Fantusy, gnd Nanhattan
Serenade. Both albums offer contrasting
values, and are brilliantly achieved in sterco.

MONOPHONIC

Negro Folk Songs And Tunes
Folkways FG3526
Josh White: Chain Gong Songs, Spirituals,

and Blues Elekira 158
Blizabeth Cotton, a 39-year-old house-

keeper for the Seeger family, harks bavk to
the tunes and ¢ountry rhythms of n ¢hill-
heod spent in the vieinity of Chapel ITII,
North Carplina, Encouraged by her employers,
she remembers the spirit and context of most,
although the words of some still escape her.
Lut not those ta Freight Train, a song she
calls her own, having passed It on to Peggy
Seegar, whenece it went to Naney Whlskey and
the kit pacade. Muceh of the interest les in
her guitar and banjo picking, however, and
Mike Seeger describes her methods in the
notes. The recording balance also favors the
instruments over her sweet but faint: voice.
Studentx of botly can learn a great deal from
Wilson Rag, and lier Vastopol and Spanish
Filang-dang tunings. For the blues enthusiast
there are Going Dawn the Read, and I Dor’t
J.ave Nobody.

Josh White, the man who first made such
material palatable to many, claims his just

DIMENSIONS:
(8" system without base):
132" high, 1 834" wide,

134" deep.

STYLES AVAILABLE:
Three matching décors:
confemporary,
traditional, provincial.

FINISHES AVAILABLE:
Mahogany, walnut, oak:
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due on the liner ¢f his collection, stating,
"I've tried to make the songs clear: and 1
feel if I and some other hadn’t done that
and helped people understand what the stories
say, we wouldn't have as much interest in
folk music as we do now. Another thing I
have tried to show is that folk songs are
conversations. You don't have to shout. Sure
they did in the open in the South: but now
you can get Into the intimacy of what this
music says. It ought to be as if I were just
talking to you."

The last remark is a fair estimate of both
his style and the nrrangements he provides
for the voices of his four male accompanists,
He reassembles many chain gang songs from
memory, capturing the smoldering fury and
tension of Crying Who? Crying You, Troubdle,
and Going Home, Boys. His daughter, Beverly,
Joing in on a lovely 3Mary Had a Raby, before
entering into the cheerful abandon of Every
Time I Feel the Spirit,

George Lewis Of New Orleans
Riverside RLP12-283
Ch:is Barber: Petite Fleur LLP1001

Rudi Blesh, in bis book “Shining Trumpets,”
chronicles the revival of early New Orleans
jazz and bis vigit to the city to record George
Lewis in 1946. An essentinl study, it is recom-
mended zs a supplement to this relssue of
items first released on his Circle label. It
explaing why the sound suffers from the use
of portable equipment, although the remaster-
ing improves on the originals. Six marching
numbers by the Original Zenith Brass Dand
are still unsurpassed as representations of
the real thing, and there is no substitule
totlay for the drumming of Baby Dodds. Both
he and Lewis also are in the group which
accompanies Sister Berenice Phillips, an
authentic singer of older Jubilee hymmns, and
Harold Lewis on tlhe second side.

A mnew edition of Blesh's volume would re-
quire a section on the traditionalist move-
ment in England, where the response to Lewis
continues to be great. It culminated a decade
later in the Chrix Nnrber band, whose elari-
netist, Monty Sunshine, bases his limpid style

directly on Lewis. The popular appeal of the
title tune brought the band and this 1956
recording to this country in the Spring. Sun-
shine seems well on the way to adding Lewis'
creative strength to his liquid tone. On Wild
Cat DBlues, his banjoist iz Lonnie Donegan,
another who collected the hit parade geldt not
likely to be paid Lewis in his lifetime. The
liner notes cleverly skirt any mention of his
name, but the sound has the resonance of a
large hall.

Red Garland: All Kinds Of Weather
Prestige 7148
Fats Waller: One Never Knows, Do One?
RCA Victor LPM1503

When jazz historians trace trends {n plano
styles, the sectionm usually allotted to the
Harlem stride school ends with the citation
of Fats Waller as its ecrowning representative.
His debt to James P, Johnszon and others is
pointed out, nnd then the chapter and an era
are brought to a cloge. Rarely does his name
reappear a8 having influenced younger pianists
and, mnhappily. none of them has success-
fully incorporated all his many attributes,
Of late, hix exuberance and ready wit have
croppad up in performances of Red Garland,
notably on Billy Boy. with Miles Davis and
in his own albums. The most recent is full
of yet another element. In the notes ac-
companying sixteen relssues from his father's
legacy, it ig expressed by Manrice Waller,
who remembers sitting “listening to him play
at home until four in the morning, sometimes.
That's when he wasn't entertaining, just
playing. ¥rom these evenings I know \what
he was trying to say.”

That thig side of his art was too seldom
displayed in public or on records is often
lamented by collectors of jazz piano. Garland
gives a good idea of what a few of these
moments might be like if Waller were alive
today and improvising on such old favorites
as Rain, Summertime, and Stormy Weather.
While it is true that IPaul Chambers, bass,
and Art Taylor, drums, take much of the
burden off the left hand, he iz one of the

few still eapable of using it with dynamie
effect. Alwayx melodic, he also has a taste
for the neglected ballad, ineluding an apt and
seasonal Spring Wil Be A Little Late This
Year.

Besides ripping into pop tunex with charac-
teristic vigor, Waller ghows what a left hand
once meant in solos on (Geoyg.a On My Mind,
and Carolina Shont, A) Casey, Gene Sedrie,
Herman Autrey, and Farry Dial are numbered
among hiz companions and the sound is nicely
refurbished.

Horace Silver: Finger Poppin’
Blue Noste 4008

The title tune is Horace Silver's current
display piece and it is just as well to have
it preserved in this recording ns the fast-
moving intricacies can scarcely be absorbed
in a ¢lub performance. The pian'st's slower
compositions are equally memorable. especi-
ally a smoky blues. Come On Home, and a
moody ballad, You Happened My Way, which
calls out for a set of lyrics. They are played
by his present quintet, now touring I'rance,
with new members Blue Mitchell, trumpet,
and Junior Cook, tenor sax.

A reminder that too long an interval has
passed since Silver's last solo album ig con-
tained in Sweet Stuff. a trio number with
bassist Gene Taylor and drummer Louis
Hayes. Strongly lyrical, it exposes another
aspect of his talent in the best moments of
the set. IMis other originals are a medium
blues, a s«amba, and a fast jump tune to end
it all,

Soenny Rollins: Newk’s Time

Blue Note 4001
Harry Edison: Sweetings

Rouletita R52023

Just what is meant by the personality of a
jazzman, as opposed to the jazz personality,
ean be deduced from a study of Sonny Rolling
and Harry Edison. Although they go separate
wiys to achieve their ends. each makes his

IN ACOUSTICAL DESIGN
BY STROMBERG-CARLSON

Place these systems
in any location you
choose, in any way
you like:

Announcing . . . a revolution in speaker
system design!

The world-famous Acoustical Labyrinth®
—Ilong acclaimed for its peerless perform-
ance—is now available in small, compact
systems! You get the cleanest, identifiable
bass response—in shelf-size systems, for
8”7, 127, 15” speakers.

Identification of sound in all frequencies
is directly related to, transient response.
NCW STROMBERG-CARLSON HAS' BRO-
KEN THROUGH iransient response limita-
tions at low frequencies. How? WITH OUR
ACOUSTICAL LABYRINTH® QUARTER-
WAVELENGTH DUCT. The

result: new

“There is nothing finer than a Stromberg-Carlson”
STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION 5“

1418C N. GOODMAN STREET e ROCHESTER 3, N. Y.
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and obvious superiority of response!

The phenomenal performance of these
new Stromberg-Carlson speaker systems
is matched by their versatility. They are
available with or without base. You mount
them on shelf or table ... on end or on
the side—IN ANY WAY AND I[N ANY
LOCATION YOU CHOOSE!

The new systems are available as (1)
complete, factory-wired systems with
speakers mounted; (2) as assembled laby-
rinths; (3) as unassembled labyrinth kits.

Ask your dealer for a demonstration
now. He's in the Yellow Pages under "'High
Fidelity."
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point through pereuasivenecss of style and
ideas rather than individuel dominance. A
Jeadlng figure on tenor sax, Rolling still lays
the creative process bare in every performance,
inviting the Mstener to participate im his
mustcal progress. This can be a challenge, as
in Kenny Dorbam’s 4giatio Raes, or lead to
the pure delight of Namely You, and Wonder-
Jul! Wonderful! A high polnt is Survey With
The Fringe On Top, where his only partmer
le Philly Joe Jones. He returns the compli-
ment by dedleating & blues to the drummer,
on which he la abetted by pianist Wynton
Kelly and bassist Dovg Watking In effective
solos.

Harry ‘‘Sweets" BEdison left Count Basle
when the ranke dlspersed in 1960, eventusa)ly
finding lucrative employment in Loz Amgeles
studics, where the muted tones of his trempet
backed countless vocalista. An urge to open
up his horn and appear on his own, last fall,
led him to leave these comfortable surround-
ings behind, With Jimmy Forrest, temor sax,
and g varied rhythm section, he again brings
his intimate style to full fiower on seven tnne-
ful standards, and four originals, One evolves
bis nickpame Into the album title, and an-
other, COenterpicce, performs a slmllar func-
ton for Willow Weep For Me.

Chico Hamilton: Ellington Suite
World Pacific WP1258

First let it be sald that this s the origlual

Chsco Hamjlton group, with Pauv) Horn added.

on fute and alto sax,. engaged.in a project
which drew Its attention’ back when -
Quintet was formed fn 1955. Eilington com-
positiong Agured in the drummer’s programs
from the beginning, and now eleven of the
most melodie are glvan an orderly arrange-
ment by bassigt Cargon Smith. They derive
from what many consider to be bis best
period, a point midway in his career which
saw the development of Take The 4 Tralrn,
Perdido, In 4 Mellotons, dgure, and In A
Sentimental 3Mood. At least, it Is the best
perfod to explore in 4 time when even the
compoger’s present organizatiop ls unabdle-to
recapture the intensity of hisg earlier works.
Buddy Collette, Hmiting himself to tenor
and alto sax, shows his close affinlty to Elling-
ton and proves again that he would make &
valoable adjunct to the band. Jim Hall's solo
gultar passages hold much Interest, while the
gound {8 enriched by the full cello tome of
Fred Katz. Smith connects each plece and the

performance |¢ uninterrupted. The best from -

the Quiotet in ages, it will probably remain
g0, unless Hamilton holda another reunlor and
returns to Ellington, this time with Collette
algo playing clarinet c e T

André - Previn- Plays ' Songs By . Vernon.

Duke Contemporary  €3558
Freddie Gambrell: -Picne." - .

World. Pacific-WP1256

Both albums "are - noteworthy for pianists
who, rather than take )lbertles with tried
and familiar tunes, find fregh conceptiona to
renew them. Some are wholly transformed
in the process, a treatment heartlly approved
by Vernon Duke, who admits to ene super-
vigsaory suggestion in hig liner notes——am ad-
moultion that André Previn “go berserk’* on
Aprll in Parig, The composer also applauds
the inclusion of the verse, along with the
neglected dges Ago, and Round About. When-
ever you hear one of the ten songs In the
get after this, you are Ukely to find yourself
retarnlng to Previn for further elacidation.
It should be stressed that the piano ia solo, a
distinetion necessary when trio and quartet
efforts are falling finto the category. Xt im
Previn’s first such venture, and he does have
a left hard

Freddle Gambrell, borne up by the plavdits
for bis first appearance, i8 Dot quite as
startiing In hia second. The blues are left
behind for a program deslgned to please the
managers of plush bistros where he might like
to play. If that goal ia reached, this LP will
be a bargain compared to the teb, and there
i3 maoch to enjoy In Asnything Goes, Without
A Song, and Indian Love Cull, Hiz thres
otiginals, along the same veln, offer & waltz,
moonlight remblings on Opus 116, and a
cube Who Youf The piano dypamics and Ben
Tucker's bass viol are bandsomely recorded,

Basle Reunion Prestige 7147
Count Basie & Joe Williams: Memories
Ad-Lib Roulette R52021

Atter bringing Shad Cotlins back to the
gtudios for ome pleasing tribute to Basle,
Prestige becomes more ambitious on an en-
core. adding a second trumpet in Buek Clay-
ton. Jack Washlngton's Daritone sax, imported
from Oklaboma, jolns the temor sax of Paul
Quinichette, and FEddie Jones replaces the
late Walter Page on bass. Some of the sbarp
fmpact of the first session lg lost In the proc-
egs, but the octet s better equipped to
bandle Johss Idea, and Roseland Shkufle. The
trumpet duoc carries away the honors, gener-
ating sparkling choruses on Buster Smith’s
Blues I Like To Hsar, and Clayton's Love
Jumped Out. Congratuiations are iu order on
a fresh combipation of present and former
Basie personpel and it ls hoped thia seriea
will continue to explore numerous other pos-
sibllitles.

Baste opena one avenue by etaging a8 re-
union of hls own—one Informal epough to
extract rare guitar interludes from Freddle
Green. Alomnus Harry Edison is welcomed
back to the East Coast, and his trumpet
obbligatos goar gracefully behind the vocal
line. The dozen songs are memorable hits of
another day, polished to a rich lmgtre in Joe
willams’' best ballad style, and lnclude AR
0f Ue, Call Me Durling, and Sometinies I'm
Happy. Lonceford graduates George Duvivier,
bass, and Jimmfe Crawford, drums, complete

. the psrty. But jazz fans will return to it

time and again- for those few choruses from
Green, who enhances both dlscs.

Ed McCurdy: When Dalliance Was In
Flower, Vol. 3 Elektra 160

A Night At The Ash Grove
. World Pacific WP1254

The fifteen anssaults npon n maiden's virtue
cneased here revenl that Bd McCurdy merely
seratched the surface of his subject in the
two preceding volumes. He delves a little
deeper this time Into the morés of a bygone
age, a8 a perusal of the enclosed text will
show, and comes up with some of his mosat
effectlve work In tbe series. He accompanles
his lusty baritone volce on gnitar, with Hrik

Darling adding the support of either guftar

or banjo. The more serlous atudent might note
thnt 8 seymbolic reference to paila In Old
Brass To Mend, a Tlnker's tule, turns up n
few centurlea later In Cripple Clarence Lof-

“.ton’s Youw’ve Done Tore Your DIlay House
- Doon.

Ag ap antldote to this revelry there is

Barbara Dane's doleful imprecetion Awey!
“Away! Wih Rum, By Gum! Complete with
_Solvatiorn Army bags drum, Lt imtreduces a

typleal evening of coffee house muaic In Los
Angeles. Other folk singers on the program
at the Ash Grove are Rolf Cabn, Lynn Goll,
and the team of Bud Dashlell and Travis
Bdmonson. Heard as accompanists are Carl
Granieh, S0l Gold, and Carl S8andbag. They
engage n a llvely sumimnary of all the unex-
pected things )ikely to happen in the vicinity
of an espresso nackine.

Italy: Its Sounds And People
" Capitol T10186

The toling in Vatican City of the great
bell of St. Peter's Basllica begins the first
tour Jn sounds of Itnly to be recorded. It
extends from the Swiss border, where a
Lombardy cholr sirgs an Alpine folk song, to
Naples In the Sonth for a view of the harbor.
There ie o cholce of a Veepn or ¥iat to escape
the Rome traffic and travel out the Via Appla
Antlca, past votaterlng flocks of swallows, to
hear tha nightingales. The Milan subway
leads to Corpus Dominl ceremonies at the
Cathedrnl 1p which Columbvs once wor-
shiped.” Abbruzzo shepherds dance to a lively
mazurka and Sicilians engage In 2 tarantella.
Algo the usunl afrport, railcoad termlna) and
more belle, from 8t. John Lateran, St. Pauw)
Outglde The Walls and 8¢. Mary Major. Pro-
duced by Dave Dexter {n colaboration with
Roger Degoy of Ia Voce del Padrone, it fs
narrated by Annahella Carta. E
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The Copy-Cats Are Imitating Our Enclosure, Our Price, Our Advertising, BUT...

ONE TWEETER ALONE

Delivers the incredibly brilliant soun
the hi-fi reviewers are raving ahout...

s | FETROSTAT-

a
/NOW IN STOCK FOR

IMMEDIATE DELIVERY!

A whole nation of hi-fi lovers has never waited
so long, so patiently, to hear this great news.
Since November 1958, we have been oversold
by the thousands, conclusive proof of the
superiority of the Electrostat-3 regardless of
price. Now . . . no more waiting ! ! Our produc-
tion has expanded greatly, consistent with our
rigid standards of quality and craftsmanship.
Effective today your mail or phone order will

be shipped the same day received! Completely Factory Assembled
In Mahogany Enclosure
1%” x 5%” x 4142”

CAUTION! WATCH OUT FOR IMITATIONS!

Don’t be confused by the advertising (they THE ONLY TWEETER ACCLAIMED BY THE HiFI
should blush!) of unauthorized and inferior TEST LABORATORIES, Electrostat-3 adds a smooth

imitations trad‘in‘g upon their external Ii.keness. i;gless:"i-lzisooaze J]r:m’ aggeooofc)ll-.culems;rlmhig;?fg
Only the Realistic Electrostat-3 can give you Wide (120°) dispersion angle carries its match-
what yon pay. or: —the -thrilling:sound thiat less sound to all corners of the room.

has captured the hi-fi headlines for the past
seven months and enraptured the whole audio

world! Neither Radio Shack or The Factory has ELECTROSTAT-3 CROSSOVER NETWORK

. 8-ohm, with attenuator. Completely wired.
authorized any other company to make, sell order No. 911534 895
or deliver the one, the only, the original
Electrostat-3 . . . which bears this mark . . . [—- —_——_—— e —— — — —— - —'
' RADIO SHACK CORPORATION, Dept. 6 H
730 C. Ith Ave., Boston 17, Mass. i
!. Pleate send ma: .l
Quan. REALISTIC Sh. Wt. Order No. Sale
I ELECTROSTAT-3 7 lbs. 36CX017Y $27.50 1
8-Ohm wired X-over 2 lbs. 911534 6.95
l 16-Ohm X-over kit 21bs. 91L505 4.95 I
I [ Check [] Money Order ] €.0.D.
Name l
167 Washington St., Boston 8, Mass. Address I
730 Cemmonwealth Ave., Boston 17, Mass. | b
230-240 Crown St,, New Haven 10, Conn. City Zone, Siate
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- .. tukes pride in announcing
a new Custom Series Stereo
Cartridge. The Grado “Cus-
" was designed for the
selective audiophile who de-

tom

sires excellent reproduction
at a moderate cost. With its
excellent tracking ability and
extremely {ow distortion, the
new Custom Stereo Cartridge
becomes a perfect compan-

ion to the widely acclaimed
Grodo “'‘Masfer’’ Stereo Car-
tridge. Because of small mov-
ing mosses and low tracking
forces, stylus wear is virtually
nonexistent. Grado Labora-
tories now guarantees all of
the stereo diamond stylii for
a period of 5 years from date
of manufacture.

A greatly improved Grado
Tone Arm is now available. [t
is dynamically balanced and
features a new micrometer
tracking force adjustment.
Stylus force accuracy of
teaths of grams may now be
achieved with complete sim-
plicity. Also new is a stainless
stee) arm rest lock. All present
Grado Tone Arms can be
modified.

Masler Sterea Cartridge . . . $49.50
Costem Sterco Cartridge . . $32.50
Micromeler Stereo Tone Arm $29.95

For further detoils write to:

GRADO LABORATORIES, INC.

4614 7th Avenue Brocklyn 20, New York
Exporl-Simoatrice, 25 Warcen St, N Y. C.

Audio in the Theatre
HAROLD LAWRENCE*

Customer: May 1 have that new album
of carillon music you've got in your win-
dow?

Salesman: Would you like the “mono”
or the “stereo™ version?

Customer (after some deliberation): Tl
take the monophonic. After all, how stereo
can ¢himes be?

The customer in this true conversition
might seem a bit uninformed in our aundio-
enlightened age, but don’t judge him too
severely. He may have little more than a
hazy idea as to what constifutes an authen-
ti¢ sterco recording, but he seems roughly
aware of basic differences between mono-
phonic and stereophonic sound. And, as any
record salesman will tell you, the average
record buyer thinks of the stereo disc as
having made obsolete the “hi-fi" record.

Dedicated audio enthusiasts wince at
these now familiar manifestations of the
prevailing ignorance over the meaning of
stereo and sound reproduction gemerally.
Lack of knowledge on the part of the
general public can be excused. There is no
exense, however, for the failure of those
people engaged in the business of enter-
tainment to take full advantage of the
enormous strides which the manufacturers
of audio equipment and the sound engi-
neers have made over the years toward
better and truer sound reproducing tech-
niques.

Have you ever noticed the reaction of a
movie audience to a fihm that is poorly
focused? Before the operator has had a
chance to grab the foeusing kmnob, foot-
stamping, whistles, catealls, and raucous
shouts fill the theatre. But offer this same
audience galloping audio distortion and it
will it back, thoroughly relaxed, con-
tentedly munching chocolate-covered pea-
nuts,

Where it eoncerns audio in publie places,
the general public is strangely oblivious
to the most flagrant abuses.

Speech Reinforcement

Some six years ago, the diminutive
French popular singer, Edith Piaf, made
her Carnegie Hall debut, Those who were
not familiar with her eareer in the Parisian
“music-halls” thought that she had made
a serious mistake in hiring such a large
hall for her one-man show. How could she
hold an audienee’s attention for an entire
evening; and wouldw't her warm and vi-
brant personality be dissipated in Car-
negie Hall's vast oceans of space? The
eritics proved wrong on hoth counfs. La
Méme Piaf appeared on stage wearing her
simple black dress. With her hair combed
in no special manner, she looked the anti-
thesis of the “glamour girl.” But she

* 26 W. Ninth St., New Yorl 11, N, Y.

needed no accessories to conquer ber
public; even before she began her first
number, she had each person in the hall
sitting on the edge of his seat, thoronghly
captivated Dby Piat's wonderfully expres-
sive features.

JFor this listener, however, the spell was
broken once the concert began. Piaf, it
seems, thought it necessary to employ a
microphone throughout the program, though
there was no need for electronie amplifica-
tion. The orchestra was placed discreetly
behind a curtain toward the rear of the
stage; but even if it were right out there
alongside her, Piaf would never have been
in real trouble. In any contest betweeen
the chanteuse and a band, the former's
impressive lung power would easily have
enabled her to soar above the competition.
Apart from the fact that the microphone
could have been dispensed with, Piaf, un-
like such skilled microphone manipulators
as Jean Sablon, misused the instrument.
In fact, she did everything but bite it; her
“p's” exploded like minor charges of TN'T,
her “s’s" resembled an overworked boiler,
and her high notes shattered like the
eymbal elashes of the Coldstream Guards.
The result was a soniec nightmare ereated
by the artist’s unprofessional use of the
mierophone and the poor quality of the
playback system in the hull. This unfortn-
nate pattern of andio distress is a familiar
part of the night club and theatrieal world.

One of the more distnrbing aspeets of
the contemporary legitimate theatre is the
use of tape and dise reeording for back-
ground and incidental musie. Off-Broadway
producers frequently utilize classieal ree-
ords, seldom with any marked success. For
example, Respighi’s highly evocative “Pines
Near A Catacomb” from Pines of Rome
preceded Aet IL of The Playboy of the
Western World at the Cherry Lane Thea-
tre’s revival of Sean O'Casey’s play a few
years ago. The choice of Respighi’s score
eould not have been more inappropriate to
the Irish subject, To make matters worse,
the playbaek equipment was of shockingly
poor guality; the record itself sounded as
if it had been borrowed from & circulating
dise¢ library; and the system was Dbeing
played at an abmormally high level for a
theatre whose seating eapacity is approxi-
mately 300,

On-Broadway productions have their
audio problems, too, despite higher budgets.
When Paul Bowles composed evoeative
incidental music for Tennessee Williams'
Sweet Bird Of Youth, the entire score was
recorded in advance of the play's opening
to be played back in recorded form during
the run of the production. Bowles’ inten-
tion wax to convey the special haunting
“music” of a lazy Gulf town. He would
have succeeded brilliantly were it not for
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the fact that an inferior playback systom
and an unreasonzble choice of playback
level combined to transform the subtlo
effects he aimed for imto leud and vulgar
sounds.

Last month, the Bolshoi Theatre Ballet
Company concluded its triumphant New
York visit. One of the highlights of its
run was Prokofiev’s Romeo and Juliel. The
crush for tickets was overwhelming, and
several handred thonsand requests for seats
were actually turned down. Ome of New
York’s art movie houses jumped om the
Bolshoi bandwagon by presenting a filmed
version of Prokoflef’s ballet with the samo
company. The sooud track was totally un-
worthy of the film’s visual attributes,
which were truly impressive.

"ArY" Film Sound

It is 2 ard commentary on the “art” film
to note that the sound engineering lavighed
on a "“Western” is usually superior to
nearly all “cvltural” cinematic offorts, =
notable exception being Walt Disney’s
Faniasia. Perhaps the public that attends
art movies and the legitimate theatre (as
well as opera, ballet, and symphory con-
certs) is, on the whole, indifferent to good
sound reproduction. How else can one ac-
count for its permissive attitude towards
inforior recording and playback techniques?
The answer may be found in the history of
reeording. In the 80-0dd years since Edison
deviged his tin-foil phonograph, listeners
have been content to accept unreasonable
facsimiles of “live”” performances. To make
up for sonis deficiencies, the mind "equal-
ized” the recorded performance. This form
of equalization is undoubtsdly still being
brooght td bear, unconseiously of course,
in the above-mentioned cases, as well ag in
countless other similar situations. The fact
that the public makes this mental adjust-
ment to mediocre sound indicates thai it
does not expect good sound—that is, the
standard of guality of which today’s bur-
geoning audio world is fully capable of
producing. If it expected it, it would eer-
tainly demand it. p.

RECORDS

(from page 69)

that bad America dancing all over the place
to the big-band swing sound. But there’s more
than a recreation here, for the style is stlll
gecond natnre to thess players. It's not too
late to recreate.

I didp't dance then and would have thought
I bad never absorbed this kind of music at
all. 1 was really a bit startled, then, to fnd
how famillar it sounded-—and how much a
thing of the past. It's a plain fact that jaze
aud pops together have already left this
gwing phase far behind (even though it cap
easlly be brought back on speclal occasions)
and the stuft we hear today js seldom any-
thing like it. Interestingly dated.

Stereo 18 good for big-band sound ; it's tops
for historical reallsm, bringing ont bere the
very sound of a huge dance hall in vivid
terms. The band 18 right in tkat hall, spread
out from side to slde bat off from the mikes
and, ever go clearly, up on that fancy stage
in front of the big floor. Yep, the locale is
beavtifully suggested—and {len’t the locale
as jmportant ag the swing stuff itse)lf? One
couldn’t exist witbout the other. Good Job,
Bverest. =

AUDIO e JUNE, 1959

Concerning Electrostatics ...

Among the many high frequency speakers available today, we be-
lieve the electrostatic merits special consideration for the serious
listener, This is not to imply that all electrostatics automatically
guarantee superior reproduction. When properly designed and
carefully manufactured, however, the push-pull electrostatic will
outperform all other types of tweeters in terms of low distortion,
excellent transient response, and wide range — qualities most im-

portant to serious listeners.

As a guide for prospective purchasers, the manufacturer of the
JansZen has compiled the following most commonly-asked ques-

tions about electrostatics:

Q. What are the basic differences be-
lween electrostalics now on the
market?

A. Electrostatic speakers all utilize the
electrostatic principle, but there the
similarity ends. Three commonly-used
electrostatic designs are shown below.
After long and continuing tests of all
types, JansZen believes t only the
push-pull degign really meets high fi-
delity requirements. Its balanced and
opposing electrostatic forces operate
simultaneously on both sides of the dia-
pbragm — one pushes while the other
pulls — to give precise control over dia-
phragm movement. In single-ended and
double-single-ended designs, electro-
static forces acting on only one side of
the diaphragm cannot provide the de-
gree of control necessary for good tran-
sient response and low distortion.

(76 SHEATHED
CONDUCTORS €LECTRODE ECTRODE
OIAPHRAGM DIAPHRAGM DIAPHRAGMS
JansZen troe Double-Single-
Push-pull Slogle-Ended Ended
Elecirasistic Electrostatic

Q. JansZen literature stresses “virtually
massless diaphragms” and*‘sheathed
conductors.” Don't all electrostatics
have these? ) .

A. No! The JansZen diaphragm is the
thinnest, lightest, most chemically
stable material used in any electro-
static. Thus it has virtually no inertia
to resist the electrostatic forces or to
produce hangover, distortion, or poor
transient response, The sheathed con-
ductors are another JansZen exclusive
that contribute materially to long,
troublefree life and lowest distortion.
88 sheathed conductors, stretched taut
on either side of each diaphragm, pro-
vide the controlling push-pull electro-
static forces. Tolerances as close as
1/1000-inch are rigidly maintained dur-
ing the several hours required to assem-
ble each JansZen radiator.

Q. How durable are electrostatic radi-
ators?

A. JansZen’s patented sheathed con-
ductors and chemically stable dia-
phragms cannot oxidize —a potential
source of electrical breakdowns, Radia-
tors are thoroughly protected by rigid
styrene frames and placed well behind

the grill cloth. No potential trouble
spotg have been found during JansZen'’s
continuous accelerated life tests which
age tweeters 10 years in 1; hence
a straightforward 2-year written war-
ranty is furnished with every JansZen.

Q. JansZen electrostatics are called
“mid/high range” tweeters. Exactly
what does this mean?

A. While most electrostatics are lim-
ited to frequencies above about 5,000
cycles, the response of the JansZen ex-
tends down through the mid-range of
700 or 500 cycles depending on model,
Thus, the JansZen may be used with
any good woofer without the need for
a costly separate speaker and cross-
over network to handle middle frequen-
cies. The wide range of the JansZen is
not achieved without cost, however.
Extra care in the manufacture of the
electrostatic radiators and larger, more
expensive power supply components
are required to insure that mid-range
response retains the same transparent
clarity that makes the JansZen so de-
sirable as a high frequency reproducer.

supply in electrostatics

A. In the dynamic speaker, a magnet
furnishes the force to move the cone.
In the electrostatic, the power supply
furnishes “plus” and “minus” voltages
to move the sensitive diaphragm. Spe-
cial transformers in the JansZen power
supply provide a step-up ratio which
remains uniform from the critical mid-
range to beyond audibility. This as-
sures flat response throughout the wide

Q. What is the purpose o{ the power

frequency range encom ed by the
JansZen—and with less than 0.6% total
distortion.

Q. Aren’t electrostatics quite ineffi-
cient?

A. The unusually flat response and
wide range of the JansZen may make it
seem less efficient than a less uniform
tweeter whose efficiency is measured at
some peak in the response curve. The
JansZen can be used with any good am-
plifier capable of-20 or more cléan watts
output. When comparing efficiency,
note that the JansZen requires no
power-robbing attenuator pad in the
woofer circuit; it readily balances with
moast good low frequency direct radia-

Jans/en:

Sinduding desions by Arthur A. Janszen and made onlp by

NESHAMINY ELEGTRONIC CORP. Neshaminy, Pa.
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NEW PRODUCTS

» Btable Andio Osolllator., Stability ex-
ceeds 1.0 per cent and freguency response
is within + 1.0 db over a range of 20 to
15,000 eps in the new Model 200 audio
uscillator recently introduced by Barker

& Williamson, Ine., Bristol, Pa. Harmonic

content is very low. The 200 generates a
maximum_10-volt output into a. 500-obm
load. At 5-volt output distortion is less
thian 0.2 per cent, Conirols are incorporated
for adjusting frequency and output, No
zero reset or line calibration is required,
and dial calibration is accurate to *3.0
per cent of scale reading. ¥-1

o Presto Stereo Cntting Head. This new
disc cutting head. Model 51, has absolute
stability from 30 to 20,000 cps, giving a
totally useful band widih without peaks
or dips. A new Presto-designed feedback
coupling technigue pevinits recording at
previcusly unobtalnahle levels, ywith dia-
tortion virtupily vimeasorable. A unigue

suspension system provides superior
cross-talk ehavacteristies. Presto’s “Studio
Oriented™” désign permiits quick change of
stvlus, with no jig or fixture required for
alignment, and with no need for removing
the head from tlie feed mechanism. The
S1 fts all Presto disc recording lathes and
all other professional lathes as well, with
mounting kits available where necessary.
Manufactured by Bogen-Présto Company,
Paramus, N. J. »-2

o Pilob Stereo Control-Amplifier. The new
Pilot Model 240 is a modestly priced dual-
¢hannel stereo preamplifier-amplifier. Ench
channel of the unit has five inputs, tnelud-
ing two pairs of phono inputs for connec-

tion of botb a record changer and a tum-
table, with provision for the use of either
by means of the selector switch. The re-
meaining three pairs of inputs accommodgte
FM-AM, multiplex, and tape recorder. The
exclusive Pilot Trol.ok toné controls per-
mit treble and bass adjustment for each
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channel separately, or simnltaneous bass
apd simultaneous treble adjustment for
both channels. An autornatic shut-off per-
mits the record changer mechanism to also
turn off the amplifier after playing the
final record in a stack. The 240 has a total
power output of 30 watts, 13 watts par
channel. Frequeney regponse is 20 1o 20,000
eps + 1.0 -db. Harmionic @distortion is less
than 1.0 per cent. Sensitivity ig 3.0 mv for
phono and tape-head inpuis, 110 mv for
tuner and tape recorder. RIA A equalization
is automatie, while LP, NAB, AES, and
tape head equalization ig provided at cq.h—
brated puints on the tone controls. The nine
front-panel controls tor the 240 include:
Input Selector, Mode (including Sterso
Reverse), Volume/Power On-0ff, Loudness,
Sterco RBalance, Bass, Treble, Automatic
Shut-Of, and Speaker Selector. Manufac-
tured hy Pilot Tadic Corporation, 37-04
36th St., Long I=land City 1, N. Y. -3

o Bhierwood PM Tuuer. The mnew Model
$-3000 TY I'M tuner features “Inter-Channel
Hush,” a new circultry which a4dds to the
convonience of FM tuning by muting the
nolsy  “hash” normally heard betweern
stations on highly sensitive tuners. The
fngtrument is also provided with a front
panel contral to adjust the degree of
silencing - without affecting the tuner's

sensitivity. The Sherwood T°M tuner cirenit

.

is extremely sensitive, stated by the man-
ufacturer to be (.95 microvoit for 2U db
quieting. Automatic frequency control with
18 db correction simplifies accurate tuning.
Front panel AFC dizabling switch is in-
corporated for use when receiving a2 weak
station adjacent to a strong signal. Fre-
quency response of the S-3000 1T is 20 to
20,000 c¢ps=+0.5 db. Both intermodulation
and harmonfc distortion are well under
0.5 per cent at 100 per cent modulation.
Sherwood Ilectronic Laboratories, Inc,
4300 N. California Ave., Chicago 18, Hl.r

-4

® Stromberg-Oarlson Stereo Preamp. A
complete stereo control center, this new
preamplifier, Model ASE-484, features
Stromberg-Carlson’'s “Steren Tone Bal-
ance" signal. This enablas the usey, simply
by flicking a switch, to introduce an audi-
ble signal into each stereo channel, so that
the two e¢hannels can be balanced undor

actual
bass, treble, and volume coutrols are pro-
vided for each channel. Selection of RIAas

operating environment. Separite

or NARTR equalization is provided by
switeh settings, and scrateh and rumble
filters may be switched in or out. A phan-
tom ouiput (mixed A and B) is also pro-
vided. Manufactured by the Stromberg-
Carlson Dlvision of General Dynamics
Corporation, Rochester 3, N, Y. x-5

o Goodmang Speaker Systenis. Two New
speaker systems recently Introduced irto
the American market are the “Tetraxiom’’
and the “I'riaxfom,” unitized 4- and &-way
systems, respectively. The Tetraxiom,
fllustrated, is entirely unique in both
design _and construction, while the Tri-
axiom §s more conventional. Both systents
utilige ths new “Rigidflex” oone, with a
flexible, free-floating edge and rigid cen-
ter to provide pure pigton action, The
two Tetraxiom models anmounced are
rated at 40 and 50 watts, raspectively, and

are stated by the manufacturer to have
smooth response from 20 to 20,000 cps,
with usable output to 35,000 cps. They are
composed of four independent, concen-
trically placed radiators, each designed
Tor maximur performance within its por-
tiont of the audio spectrum, Two Trebax

tweeters are angled to the polar axis fur
wide dispersion of the highs. A1l Tetrax-
fom and Triaxiom models are built on
rigid die-cast chassis tc maintain op-
timum alignment of the high-precision
radiailors. Goodmans speakers are dis-
tributed in the United States by Rockbar
Corporation, 650 Halstead Ave, Mamaro-
nack, N, V. ¥-6

e Triad Power Transformear. Development
of voltage-doubler circuits using silicon
roctifier power supplies is facilitated with
the new Triad Type R-93A power trans-
former. It provides taps on both primary
and secondary windings to allow several
vaviations of output voltage, and jis elec-
trostatically ghielded. Rated at 110/120
volte G0-cyvele primary, and 150/160/170

volts at 500 ma secondary, the R-393A also
supplies filament power of 6.3 volts at 6.0
amps, center-tapped for hum reduction. In
a  voltage-doubler circult, the maxlmum
d.c. available for preamps and amplifiers
is 250 ma at approximately 430 volts. A
product of Triad Transformer Corporation,
1055 Redwood Ave., Venice, Calif, -7

® Heathklt Storeoc System. Complete in
every detail—including cabinetry, stereo

amplifier, record changer, stereo cartridge

and three speakers—this newest Heathkit
stereo package can be ready to play after
only a few hours assembly time. The
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amplifier employed is the “sum and dif-
ference” amplifler developed by OBS La)-
oratories and first described publicly in
the October, 1958, issue of AUDIO. It is
licensed exclugively in kit form by Heath-
kit. The system utilizes a centrally located
woofer, mounted in the equipment console.
for reproduction of the non-directional Jow
frequencies, and two external “wing
speakers for the higher frequencies wlick
provide stereo effect, The ampllfier em-
ploys only four tubes und is extremely
sy to nssemble. Controls consist of on-
off switch, hass and treble, input selector
switch, and level-balancing adjustment.
Available in either bireli or mahogany,
the SD-1 stereo kit represents excellent
value in bothh performance and styling.
Full information wiil be mailed free upon
request to The Heath Company, Renton
Harbor, Miecl, r-8

o Blonder-Tougue PM Booster. This is the
first broad-band FM amplifier to utilize
the low-noise, high-gain and long-life
characteristics of the new Type BEKS
Trame-grid tube. Daveloped to improve
raception of even the most sensitive TM
tuners, the unit delivers 18 @b uniform
gain on all stationg in the $8-10%-mc
range. The amplifier may be Jocated up
to 600 feet from the remote control unit

near the FM receiver. Built-in multiplax
ecircuits permit simultaneous transmission
of a.c. and r.f. over a single 300-ohm line.
The hooster is housed in a lightweight |
alaminmm cabinet for weather protection,
with a swing-down chassis for easy maln-
tenance. The amplifier welghs less than
five pounds and the remote unit weighs

only two-and-one~-half pounds. A descrip- i

tive bulletin, Form HAC-100-33, on all
Blonder-Tongue consumeyr FM products is
avallable on request. Write Blonder-
Tongue TLaboratories, Inc., 9 Alling St.
Newark 2, N. J. A

o Hi-Pi Cabinetry. A new line of equip-
mant cabinets and speaker enclosures, to
be sold direct to consumers only, has been
introduced by Flomewood Industries, Inc.,

Equalization switch lets
you choosa between
RIAA compensation for
monophonic and stereo
records; NARTB, for

tape heaGS/

Special swilch post-
tions for accurate bal-
ancing, for playing

slereo, reverse stereo
and for using monpo-
phonic records with
your slereo plckup.

Bass  and
controls on

Separate
Treble

each channel let you.

Effeclive scrateh filter
improves performance
on older worn records
and i recep-

adjust for diffe
in_yoom acoustics and
different speaker sys-
tems.

This position lets you
play a  monophonic
Source such as an FM
tuner or a tape re-
corder through both
power stages and
speakers.

tion an noisy radio
broadcasts.

Exclusive cenler-
channel output lets you
use your prasent amp-
lifier for 3-channel
sfereo or for driving
extenslon speakers.
Separate stereo tape-

Channe! balance con-
trol adjusts for dif-
forent speaker offi-
ciencies and  brings
channel volumes into
balance quickly and
sasily.

Master volume control
adjusts volume of both
channels simullane-
ously. Also functions as
automatic loudness
control whenever de-
sired.

recorder outputs.

SPECIFICATIONS: Dual 12 watt channels ; 0.3% (M dis-
tortion; 0.8% harmonic dislorlion; frequenty response 20 {o 30,000 cps; ex-
tremely low hum lsvel (—80db) ; DC operaled preamplifiers heaters; Inputs for
stereo or monophonic. recorders, tuners, phono carlridges and tape heads.
Phona sensitivity 3 mo. Sub-sonic rumble filter prevents overload from noisy
changers or turntables.” Price §$139.95¢

H.H. SCOTY INC. Dept. A-8. 111 Powdermill Road, Maynard, Mass.  Export: Telesco International Corp., 36 W. 40th St,, N.Y.C.

1nsist on genuine H. H. Scolt components.

..

*IWest of Rockics 8113.25. Accessory tase éxira.

S cott

SEND NOW FOR
FREE HI-FI GUIDE
AND CATALOG

S060C82000050060800000830000000548000000000000i

Rush me complele delails on your new Model 222 and
your complele 1959 Hi Fi Guide and Calalog.

(AR RN Z X R

28 Court St, Brooklyn f, N. Y. Available Name

both in kit form and factory assernbled, A

most units are bullt of selected birch and TCSS,

poplar, although some are made of walnut C”t/ State

and oiled walnut as well. Featured in the
ling is a 36-in.-wide equipment cabinet,
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Sound; 
Talk

by John K. Hilliard

Director of Advanced Engineering

LOUDSPEAKER EFFICIENCY

Loudspeaker cfficiency is an important
design factor that is often overlooked or
misundesstood by those who enjoy high
fidelity. It is only logical to assume that
any device should be engineered to be as
efficient as possible whether it is an auto
engine, an amplifier or a loudspeaker.

Speakers which have very low efficiency
were not designed with that fearure in
mind. Rather this low efficiency is a
by-product of one of the simpler and less
expensive engineering methods used to
achieve bass response and low distortion.

Such designs, int an effort to achieve greater
bass and low distortion, utilize a heavy
cone which has inherently low resonance.
This heavier mass provides greater bass
but carries with it the high price of poor
transient response, loss of mid and high-
range efficiency and smoothness, and
heavier amplifier requirements.

Many speakers following this design
approach regnire as much as 16 times the
amplifier power to obtain 1the same listen-
ing leyels as more efficient units. Ten watts
versus 160 watts seems like an extreme
design compromise. Few, if any, of the
stereo amplifiers will provide sufficient
power for full dynamic range at normal
listening leyels with such low efficiency
speakers.

With a more carefully integrated design
approach, and the acoustical laboratories
necessary to-truly evaluate results, it ig not
necessary to make this compromise to
achieve bass. A properly designed mag-
netic structure will provide a sfrong flux
throughout a long air gap. Cones, with
thelr compliance and voice-coil designed
for long linear excursion throughout the
audio range, will operate in this high flux
with great efliciency. Such a design has low
distortion and good bass without any com-
promise in efficiency or transient response.

All ALTEC speakers-are the result of such
integrated design principles. Their bass
reproduction is in proper balance with the
rest of the audio spectrum. Their distor-
tion and transient response have received
careful attention. Their efficiency is as high
as present engineering art permits.

It should be remembered that a good loud-
speaker design need not sacrifice a part of
the whole performance in order to provide
a single outstanding feature.

Listen critically at all levels of loudness.
You will readily distinguish the superiority
of ALTEC loudspeakers.

‘Write for frec catalogue: ALTEC LANSING
CORPORATION, Dept. 6-A, 1515 S.
Manchester Avenue, Ansheim, Calif., 161
Sixth Avenue, New York 13, N. Y.

Circle 70A

12-38
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factory assembled, suitable for housing all
standayd compopents, An assortment of
matching speaker enclosure kits featare
nssembly short-cuts to assure trouble-free
construction. All bracing cleats are pre-
attached at the factory. A free illustrated
catalog wlll be matled upon written re-
quest. r-10

» Plutter Meter. This sensitive measuring
device was engineered to comply with the
stondards set by the Society of Alotion
Picture and Television Engincers for flut-
ter and wosw. It js designed to fill the nzed
for o tapid and accurate method of ob-
taining vizual indication of wow and flut-
ter gconteut of all types of tape recorders
and playback equipment including 23-1/8-,
45-, and 78-ypm dises and 16- and 35-mm
sound filin mechunisms. A buill in pre-
amplifier and input attenuator wlll aceept
petentials ranging from 1.0 millivolt to
100 volts. Flutter and wow are measured
through high~- and low-pass filters, re-
spoctively. A built-in 3000-cpg oscillator
permits the instrument to be used with-

out the need for calibration and the use of
oxternal oscillators. A three-range filter
is Included to study and J=olace Autter and
wow  components. Three scales—0.3, 1.0,
and. 3.0 por cent arg calibrated for Autter
and wow. Siguificant readings can  be
made down 1o (.01 per cent with reli-
ability., Controls on the panel consisr of an
input voltage selectov, a vernier calibra-
tion adjustment, a gapacitance balancing
control to compensate for differénces in
linear speeds of tape mechanisms, turn-
tables and filma equipment, x filter seleetor
and a scale seleqtar switeh, Complate tech-
nical specifications may be obtained by
writing to Amplifier Corp. of Anierica,
Instrument Division, 398 Brodway, New
York 13, N. Y ¥-11

& Dniversal Imypedance Bridge. The Type
1650~A impedance bdridge is a highly ac-
curate instruneng for the measurement of
the inductance and storage factor, Q, of
Induetors, the capacitance and dissipation
factor, D, of capacitors, nand the w.e. and
d.c, resistance of all types of resistors, It
replaces General Radio’s popular Type
650-4 imipedance bridge, offering widsy
yange and greater accuracy. The new
model has completely new electrieal anad
mechanical design. One important feature

of the 1650-A is "Orthonull,” an exclusive
new mechanical-ganging device which fa-
cllitntes meagurement of low-Q {nductors
and high<D capacifors. Orthonull makes
easy many low-0Q meuasurements which are
practically impaossible with some impe-
dance bridges. The instrument is com-
nlelely self-contaiuned and portable, swith
batterr-powered, low-drain, complerely
transittorvized oscillator and detector.
Manutaetured by General Radio Company,
375 Massachusetts Ave, Cambridge 34,
Mass. r-12

What's In It
For You?

5225()0:»«-;;--'. with

power supply and cables.

*Better performance . . . with a

TELADI
CONDENSER MICROPHONE

A precision insirument built to rigid standards.
A professional “condenser mike’”’ for wide
range reproduction under various acousiical
conditionz and yet sanaly priced tc meet the
budget of any studio or serious amateur.

o Variable Output
o Selective Patterns
o High Recognition Factor

Send for full porticulors and nome of your
nearest depler.

Sole importera for the United Statcs

DURANT

SOUND COMPANY

80 W. 55 St. New York, N, Y.
Circle 703

IF YOU ARE MOVINGC

Please notlfy our Circulation Department
at least 5 weeks in advance. The Post OFfice
does nat forward magaxines sent 1o wrong
destinations unless you pay additianal post-
age, and we-can NOT duptleats copies sent
to you once. Ta save yourself, us, and the
your old address and yaur new dddress..

Post Office a headache, won't you please
cooperate? When notifying us, please glve

Clreulation Department
RADIO MAGAZINES, INC.
P. 0. Box 629, Mineola, N. Y.
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STANDARDS

{from page 58)

mum drifk observed during a two-
hour period. If the toner is
intended for different types of in-
stallations these tests shounld be
repeated for the different thermal
environmental conditions.

The frequency varies with power
supply voltage in a manuer that
depends wupon the rate of varia-
tion of this voltage. The line volt-
age shall be varied from 105 to
125 volts and the results of fro-
quency drift shall be observad one
minute after the voltage change
has oceurred. The amount of fre-
queney drift fo a line voltage
changeo from 105 to 125 volts shall
be stated.

¢

~

(e) If the reeciver has automatic vol- |
ume control, the variation of sig- |

nal-input power affects the oseil-
lntor frequency indirectly by way
of control cireuit. The frequency
drift with variation of signal-in-
put. voltage iy to be ovbserved after
the receiver has been in operation
a sufficienc length of thme to reach
femperature stability. The maxi-
muut frequeney deviation from the
signal required to obtain 30 ab
usable sensitivity to an output of
100,000 microvoita of the signal
generator shall be rocorded.
The rated frequency drift is the
maximum frequency drift value
obtained at the standard mean car-
ricv frequency in the teskts of
7.05.09.

7.05.10 Squelch Control

If the tuner is provided with an ad-
Jjustable squeleh eontrol the tests of See-
tion 6.03.1¢ are to be repeated with the
understanding that AM terminology is
used.

7.05.11 Loop Antenna

If the tuner is equipped with a loop
antenna  tha tests of Sections 7.05.02,
7.05.03, 7.05.04, 7.05.05, 7.05.07, 7.05.08,
are to be repeated with the loop antenna
placed in a known oloctrie field. It is un-
derstood that in the foregoing scations the
word “microvolts” is to be replaced by the
words “microvolts per meter.” For genera-
tion of a known electric field. reference is
made to the TRE Standard On Method of
Testing Amplitnde Modulation Broadcast
Receivers, 1948, and supplements.

8.00 Test Procedures, AM-FM Tuners

8.01 Normal Control Sctlings

If an AM-FM tuner is construeted to
provide, not only for the reception of radio
signals but is also used fo reproduce re-
corded signals from records, tape, ete., it
has been usnal engineering praetice to pro-
vide an excess of audio-frequency amplifi-
cation in these tuners or receivers. If the
test prodednre of Scetions 6.00 und 7.00
are followed, scrions harmonie distortion
will ocecur and the test results will b
nmeaningless. For buners and receivers of
such a eonstruction the normal eontrol set-
tings shuall bs as shown in Sections 6.0]
and 7.01 exeept that the volume eontrol he
adjusted to an atbenuation of 20 db and
the other controls zffecting audio-frequency
responge shall be adjnsted fov the condition
of fluttest response as indicated by panel
markings,

If this tuner containg a power output
stage, the rated load resistanee shall be the
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STEREO DEMANDED IT!
\TANNOY/” ENGINEERED IT!

THE NEW “"MONITOR” DUAL CONCENTRIC

(the most advanced co-axial o date)

INCORPORATING

* New revolutionary magnetic shunt cir-
cuit increasing useful low frequeney flux
by more than 20%.

* Unique treatment of low frequency dia-
phragm surround providing improved re-
sponse and stability.

% New acoustic balance cavity improving
high frequeney response, reducing dis-
tortion.

Taonoy engineers have produced m speaker of unzur-
passed quality, already being used as a ‘Monitor’ by world
wide recording, radio, and television companies. The ex-
tended range and jincreascd efficiency of the low frequency
unit make it ideal for use in relatively small enclosures,
whilst still maintaining the “presence” of unrestricted
sound. This, combined witli the fully integrated sound
source of the ‘“Monitor’ Dual Conceutric nizkes it especially
suilable for stereaphonic reproduction.

""MONITOR"
12" AND 15"

WRITE FOR DETAILS

TANNOY (CANADA) LTD,,
36 WELLINGTON ST. EAST, TORONTO, ONT,

TANNOY (AMERICA) LTD.,
BOX 177, EAST NORWICH, L. I, N. Y.
Circle 7T1A

RECORD STEREO

PROFESSIONAL
QUALITY

STEREDQ ‘IECO“DER

STEREO SYSTEM

achieves the full, true potential of stereophonic sound,
Roberts superbly designed transport mechanlsm, with its hysteresis
synchronous drive motor, provides perfection in pitch-and timlng
accuracy of 0.2%. This. with Roberts exclusive Multirase Head,
glves you professional recording quality found only in
far more expensive recording systems.

Complete Stereo System $499

ROBERTS ELECTRONICS INncG. 1028 K. LA BREA AVE., HOLLYWOOD 38, CALIF.
Circle 71B

71



NOW...en/oy your HI-Fl OUTDOORS

PATIO, GARDEN, TERRACE, PORCH

with the new wWT-6

|ATLAS HI-FI

COAX-PROJECTOR s
all-weattier consiruction .. .insiall it, forget itl... &
or iake it with you wherever you hsien va_ e

J- Tru _HIGH FIDELITY 7WO-WAY system —nof
: “compromise” of two horny covpled 1o
ingle dlap)nagm The WI-8 comprises a
veather-proot cone type driver (with &-inch
thraat) coupled 1o its individual woofer horn;
aseparafe pressure-type driver loaded to its
| seporate tweeler horn. The builtin crossover
alectronic filter supplements the electro-
_ mechanical frequency-limiting ‘choracteristics
| of the 2 individuol reproducers — providing
for smooth frequency division as each
_speaker functions within its engineered
‘range of frequencies.

All-weather . . . high efficiency . . . compact
i for-all mdour and cuidocr ULEs ... 2
urmmrsai[y adjustable “Utype rugged steel ool
| mounting . . . finished in high femperature i —r"

 baked modern baige enamel.

‘POWER RATING 15 watls confinuous

. FREQ. RESP. 140-15,000 ¢ps
 IMPEDANCE 8 ohms. DISPERSION 120°
- DIMENSIONS bell opening 15”, overall depth 12

: See li\e WT-& at your tocal distributor, Send for cataleg - A%

ATLAS SOUND CORP.

I o 144.9 39th St., Brooklyn 18, N. Y.

net e §
$34.50 -

THE OUESTION: Do you know where you can find information about
the current articles in magazines about microwaves, loudspeakers, television
repairing, electronic musical instruments, traveling-wave tubes, transistor
amplifiers, oscilloscopes, or any other electronic subject?

THE ANSWER:

FCTRODEX

RADIOFILE

Not a new publication, but one which for over ten years has served engineers,
libraries, experimenters, researchers, hobbyists, ra-:%o amateurs, radio and TV
repairmen, and anyone else connected with radio or electronics, Covers radio,
television, electronics, and related subjects, and published bi-monthly as a
cumulative index throughout the year, with the last issue of the year an
,‘Annual which may be kept as a permanent record of all electronic periodical
iterature.

LECTRODEX—the electronic magazine index—has been expanded to in-
clude over twenty publtications in the radio and electronics fields. Sold by
subscription only, § 3.00 for one year, $5.50 for two years. Back Aanual
issues are available for the years 1947, 1948, 1949, 1951, 1952, 1953,
1954, 15955 and I9S6 at 50¢ per Annual. Order your subscription and
Annuals TODAY!

RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y.
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recommended load resistance (for example,
16 ohms).

8.02 Performance Tests

Since it is not within the scope of this
Standard to test all the characteristies of
the andio amplifier circujts, these tests will
not be covered in thiy Standard. Ior tests
on andio amplifier circuits, refereuee is
made to the appropriate THIM Standard.

All the tests described in Scetions 6.00
and 7.00 are to be made on AM/FM. tuners,
Beeause of the added eomplexity of AM/
TM tuners, some additional tests have to
be made.

8.02.01 Cross-Talk

With the tuner connected for the re-
veption of frequency-modulated xignals,
the tuncr is connected to a signal genera-
tor cquipped with the G00-ochm duwmy an-
temma. The signal geuerator shall be fre-
quency modulated with standard test mod-
ulation and be tuned to a meun carrier
frequency, The signal generator output
shall be adjusted 20 db higher than re-
quired for 30 db usable seusitivity. The
signal generator modalation shall then he
switehed off.

Without touching tlhe tuning vontrols
of the tuner the tuner shall now be switched
for the reception of amplitude-modulated
signals and an AM signal generator modu-
lated with standard test modulation shall
be adjusted in frequency =o that maximum
andjo output is obtained with the weakest
possible input signal. The output voltage
of the AM signal generator shall viow be
adjusted to 100,000 microvolts. The tuner
i8 now switched baek for reception of fre-
queney modulated signals and the toial
audio ountput is recorded. Then ths FM
signal generator is modulated with stand-
ard test modulation and the audio outpnt
is recorded ngmn The ratio of the two out-
put voltages is called the AM-to-FM cross-
talk ratio and shall be expressed in deei-
hels.

By a similar procedure the FM-to-AAf
cross-talk ratio may be measured excopt
that the signal generator outpuf shall be
20 db higher than reguired for 20 db usable
AM scnulbxut\

If the funer is equipped with audio
eircnits for the reproduction of recordad
signalg, the FM-to-Phono cross-tulk ratio
or the AM-to-Phono cress-talk ratio or sim-
ilar ratios may be measured by a stmilar
procednre. x

AUDIO ETC

(from page 46)

automatically with the main oN-OFF switeh
Jor years at a time without any attention,

(2) 'T'he battery itseif—the main bulk—
is small and compact, taking up much less
space than the fashlight oaﬁa in the other
system—and in terms of its hugely long
operating life, it actually costs less.

(3) It gives the hetter warning light
amd, indeed, is one of the most effective
pilot lights of any sorz.

(4) An odd extra value, at least in our
conversion, is that the neon lamp is visible
over a much wider angle of view than the
meandescont, and so offers more protee-
tion—its first duty.

(The neon light is a thin “finger” almost
a guarter-inch long from front to rear of
the bulb. The incandescent flament is
much shorter and is placed well buck in its
bulb; from the side, it is hidden by the
front panct surface of the preamp.)

Now 1 can well imagine that the profes-
stonals 1n this wanufacturing area will be
shaking their heads at all this. They'll
point to costs, to the necessity of selling
Lifi at reasonable prices and to the mark-
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DYNACO

STEREODYNE
PHONO PICK UP

This new, unique pickup is made
in Denmark by Bang and Oluf-
sen, It features a push pull mag-
netic principle (patent pending)
which permits realization of the
full potentialities of the most
modern recording techniques. The
special attributes which make the
Stereodyne an dutstanding stereo
pickup make it equally excep-
tional for monophonic discs. On
any type of record the Stercodyne
offers smooth and natural sound
—firm clean bass and sparkling
treble—while its light tracking
pressure insures negligible record
wear,

BEST in every way . . .

® Wide frequency response
Smooth peak free response from 30
cps to over 15 Ke

® True Stereo
Highest channel separation over en-
tire audio spectrum-—better than 22 db.
® Precision balance
Both channels identical
Same high compliance
cm/dynel in all directions

(5% 104

@ No hum pickup
Balanced coil structure plus low im-
pedance plus complete shielding
eliminate hum from external fields

@ High output
7 millivelts per channel even on low
level stereo discs provides gain to
spare

® No magnetic pull
Special magnetic circuit eliminates
attraction to steel turntables

® Easy installation
Compact size and standard mounting
centers simplifies mounting. 4 ter-
minals to avoid hum loops.

® Low price
Only $29.95 net including .7 mil dia-
mond stylus (replaceable in 2 sec-
onds)

Available from leading high fidelity
dealers everywhere

DYNACO INC.

617 N. 41st St., Phila, 4, Pa.
Export Division: 25 Warren St., New York, N. Y.
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up aspect that exaggerates the small first
cost of such a feature into a big extra
price rise at the consumer level. And, I
expeet, they’ll bring out their final argu-
ment, that the consumer doesn’t want this
Kind of extra gadgetry—or not at extra
cost.

I can answer sueh questionings by sug-
gesting, first, that the makers don’t know
how the consumer feels, or would feel (es-
peciclly after a few dead batteries) with
a bit of straightforward selling as to the
clear value of a positive pilot light. If he
thinks it's worth it, he'll pay the price all
right, even up to four or five dollars extra
in a piece of quality equipment such as
the Regency preamplifier. The pilot light,
remember, removes the biggest disadvan-
tage of the Dbattery-operated ecomponent,
leaving its compactness and other virtues
intact, This applies fo any sort of battery
equipment you can name—excepting only
the subminiature transistor radios, where
there isn’t enough space, and low-priced
units where marketing won't allow even
for such a basie extra.

(Frankly, if a unit were so “cheapn” as
to preelude use of a pilot light, T wonldn’t
buy it anyhow, myself.)

As for Regency, it's possible that the
HI'T-1A might be offered with and with-
out the pilot hght, on a trial basis. Good
salesmanship could shoot some veally hot
arguments to the consumer in favor of the
pilot-light model, at a higher price. Isn't
advertising always talking of its educa-
tional duty? Well—here's your chanve to
educate, boys!

“Anybody ever see an ‘ordinary’ preams-
plifier without a pilot light?” That’s what
competition will say, when somebody
jumps the gun and comes out with my
pilot-lighted  battery model—which s
hereby offered for free, hy self and
Prohaska, to all who maybe want to try.
(We didn't bother to find whether we
were the first and I dearly hope that some-
body like RCA doesn't ask me for a licence
fee.) Help vourself!

P ]

Parrs List ror ReEcENcy PiLor Ligurs
A. Neon flasher

New potentiometer

DPST switch to fit

NE 51 Neon lamp

671 volt battery

(Burgess UX45: RCA VS-18
Capacitor 0,1 uf at 200 v. .

Resistor 47k, % w. nizty [
Audiofan net cost: §3.03
(Socket for bulb, if used, in addition.)

B. Incandescent continuouns

New potentiometer (as above) .33
DPST switch to fit (as above) A4
GE 44 low-drain lamp A8
Resiztor 15 ohms, % w. 10(?)
2 *C" flashlight cells .30

2Q" elipg

(Bulb socket not included)

AUDIOCLINIC

(from page 4)

ous problems. Two separate onec-quarter
track erase heads are necessary. IBach of
these must be so precisely oriented auod
connected to switches in sueh 2 manner
that only one track at a time will be
erased.

This scheme requires a tape transport
mechanism capable of holding four heads.
Mechanical and eleetrical details for this
projezt will be determined by the type of
mechanism and by the type of heads em-
ploved. E

DYNAKITS

Look Best — Test Best — Sound lsest

new STEREOQ 70 «ir

===

% Dual 35 watt super-quality
Amplifiers—70 watt continu-
ous monophonic rating—160
watt peak

% All crivcal parts on prefabri-
cated printed circuit assembly
reduces wiring time to five
hours

% Premium quality parts con-

servatively operated permit
one year guarantee
% Uncompromised design for

finest performance — usable
with all speakers

% Only $99.95* net including all
parts, instructions, and pro-
tective cover

Step up to STEREO

Superb Dynakit Quality Is Fully Com-
patible With Stereo Requirements

% Famous Dynakit Preamplifiers—
distortionless and noise free
stack harmoniously for stereo.

$34.95% cach

* Add DSC-1 Adaptor unit for com-
plete flexibility. Includes blend,
balance, dual volume controls plus
loudness, tape monitor, and re-
versing  switches. Useable  with
most high quality oreamplifiers.

Only $12.95* net.

% PM-2S8 Panel mount kit provides
integrated handsome appearance
plus mounting facility—$5.93 net.

* CM-2S Cabinet Set includes
front panel and walnut table top
cabinet. $17.95% net.

Available from leading Hi-Fi dealers everywhere.

Descriptive brochure available on request.
¥ Slightly higher in West

DYNACO INC.

617 N. 41st St., Phila. 4, Pa,, US.A,
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TRIMENSIONAL SPEAKER SYSTEM

(from page 23)

above are adjusted fo obtain tonal bal-
ance.

Some examples of use in difficult loca-
tions are shown in Fig. 11. It will be
noted that this speaker system need not
be in the center of the wall. Tt can also
be used in a corner.

When the Trimensional speaker is used
for monophonie¢ reproduction, identi-
eal signals ave fed to the two speaker
syvstems, and the doors are nsually folded
across the front of fhe cabinet to ve-
duce the directional characteristies of
the side speakers, helping ecreate the
impression of a single sonvee. However,
when listening to program material that
is normally spread out rather than con-
centrated, such as symphony orchestras,
cheoruses and the like, the doors are best
left open, in the usual sterco position.
The resulting spreading out of the sound
iz similar fo the effect obtained with
multi-speaker systems spaced along the
wall, and contributes greatly to realism.

During the design of the Trimensional
speaker, considerable concern was felt
for correet phasing, because of the com-
bination in one woofer of both bass
channels. Terminals  were  carefully
coded to msure correct phasing at all
times. Experiments to evaluate the ef-
feets of incorreet phasing were con-
ducted.

With monophonic reproduetion, things
went exaetly as expected. With the
wonfer voice coils in reverse phase, most
of the bass disappeared, being bucked
ouf in the speaker electromagnetie strue-
ture. With stereo, however, reversing

one voice coil had no andible effect!
Measurements in a live listening room
indicated a possible loss due to incorrect
phasing of 1-2 db only, confirming the
anditory results.

Further study yielded the explana-
tion. When closely spaced for sterco
pickup, both mierophones receive sig-
nals in the bass range that are virtnally
identical in level and phase. If snch sig-
nals are ecombined in veverse phase, they
cancel out. However, the sterco reading
techniques generally in current use nti-
lize microphones spaced a eonsiderable
distance apart. The combination of wide
spacing with the effects of reverberation
in the hall or recovding studio canses
the variations in phase of the signals
reaching the mierophones to be esson-
tially random. Under these conditions,
combining the signals “out of phase”
makes very little difference both theo-
retieally and in practice. There are two
exeeptions to this condition: recordings
in which a eenter channel is eleetrically
mixed equally into the two recorded
channels—and recordings made by the
HM-S"2 gystem. For this reason, it is
a good idea to make sure that amplifiers
and pickup are properly phased. As
stated before, the speaker terminals are
coded, The simplest test is to play a
monophonie  record using a stereo
pickup. Reversing the phase of one
channel will cause the bass to deerease
or inerease noficeably. Correet phasing
is indicated by the greater amount of
E

hass.

2 FMI. Stercosonie system.

TAPE PREAMP

(from page 20)

fube sockets as possible. 7, it fixed to
the shield, and this is then riveted into
place. All ground returns arve insulated,
and terminate at the co-ax shells. apart
from Gr, and all tube socket spigots are
inceluded in the ground loops, The slider
of P, is joined to the output co-ax
spigot, and the rest of the wiring is
completed. Figure 9 shows the under-
neath of the finished amplifier, with Fig,
10 showing the parts placement,

After checking and ve-checking the
wiring and connections, and winkling
out the odd bits of solder that have col-
lected between the tube soeket terminals,
the tubes and various plngs may now he
inserted, and testing carried out; buf note
that final preparations include the pro-
vision of a 10,000-ohm, 15-watt resistor
for operating the “hold-in* solenoid on
the deck. This is a neat little device for
holding in the switches and linkages, and
it provides a quick-release mechanism,
by means of a pushbutton and miero-

switeh, to stop the motors. Between 20
and 30 ma are required to energize the
coil, and the 10,000-ohm vesistor is con-
nected from G to F on the terminal
strip, I being joined to ground.

The power eable-form is attached to
its supply, after attaching a shielded co-
axial lead between the replay output
socket and main amplifier input, and the
the veplay section of the TW/PA2 is
tested first, by turning the gain controls
on both replay and main power-ampli-
fiers to maximum, &nd noting whether
motorboating oceurs. If it does, the canse
is almost certainly the connection of
R,y R, and so on to the junetion of R,
and R. instead of R, and R,. (As nearly
all my own wiremen do it the first time
they make these amplifiers, there is no
need for the amatenr to blush!) Hav-
ing made the necessary eorrections, if
required, the chassis base is serewed
into position, and noise and so on noted.
Ineluding the main amplifier, which is
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Fig. 10. Parts placement diagram,

assumed to be above suspieion, it should
be at least 80 db down, or, from the
home-constructors’  viewpoint, there
should be little or no background at all
when playing at maximum power ontput
from a fully modulated tape. The rest of
the work on this section is easy, consist-
ing of playing a known good tape and
listening to what it sounds like. If it
sonnds good, all is in order. (It must be
confessed, however, that the factory
procedure is a little more elaborate.)

Now we come to the recording ampli-
fier. The base is removed, and a VIVM
and ‘seope are connected bebween the
junetion of €;,, R, and gronnd, with
the deck switeh in the replay position:
and a low-level—below 2 mv—sine-wave
signal at 1000 eps is fed into the Low
input soeket. P, is advanced until the
VTVM shows between 30 and 35 volts,
while the waveform is checked on the
seope. Tt must be of good shape, and if 1t
is, the operator may rest assured that,
at the maximum recording signal level
of 23 volts, distortion will be negligible.
(There is sometimes sharp clipping on
either the top or bottom peaks, and if
this oceurs, suspect the VITVM. Removal
of the probe will show whether the
VTVM input eircuit is responsible.) In-
crease the gain until the pattern squares
at top and bottom, when the meter indi-
cation will, after reaching a maximum,
drop. 1f an r.f. trace appears, particu-
larly on the rising edge, it is due to the
proximity of the lead from the slider of
P, to the connection from R, to the
socket pin. Moving this latter away will
eure the trouble, as little ag 74 in, being
all that is neeessary. If there is still
some residual r.f., a capacitor of 25 uuf
between anode and grid of V, will clear
it up quite readily.
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Switeh the deek to recorp, turn P, to
its minimum position, and adjust P,
until the VIVM shows 23 volts. Adjust
P, so that the modulation meter needle
reaches 0.75 full seale. This is the maxi-
mum modulation point, and mnst not be
exceeded, except only on the very heav-
iest peaks. Remove the input signal, con-
neet the scope between the junetion of
¢,; and P,, advance P; until the valve
oseillates, and then adjust the frequency
of oseillation to 50 ke by means of the
core of T, and comparison with a 50 ke
display previously shown on the scope
via the signal generator. This is simpler
than the laboratory method, and is suffi-
clently accurate for most purposes. Ad-
vance P, until the trace deteriorates, and
re-adjust to the maximum level permit-
ting good shape. Transfer the VTVM
probe to the junetion of R,, and L,, ad-
just L, core for minimum indication on
the meter, and then take the probe to
terminal 2 under the deck, where the in-
dication should be 32-42 volts. Terminal
3 is the next point, and P; is adjusted to
the recommended bias—usunally between
11 aud 13 volts—after which P, slider
position and the oscillator waveform
ave again cheeked, while the voltage at
terminal 3 is remeasured and, if neces-
savy, veset. The modulation meter is
looked at, and if the needle shows a dis-
placement from the zero position with no
signal, R,; is altered until a stable zero
is found. Tf the displacement is positive,
decrease R,,; if negative, increase it:
hut make the alteration a little at a time.
Recheek for maximum modulation posi-
tion, fix the hottom on the chassis, make
a test tape or two, and the TW/PA2 is
ready for incorporation in your set-up.
(But don't forget, if you have a 2B
three-head deek, to join the shielding on
the replay head lead to the shielding on

marantz
did it C
again! -~

maraniz

With the introduction of its new model 7 Stereo
Console, Morantz Company hos once more
mode it quite cleor it intends to maintain
leadership in top quality components. Nation-
wide reports show thot this superb stereo con-
irol is already recognized os being entirely in
a class by itself.

A glance bockward confirms the consistent
leadership of Morantz products:

Y In 1954 — Maroniz entered the high
fidelity field with its fomous "Audio
Consoletie™”, still ocknowledged to be the
finest monophonic preamplifier.

Y In 1956 — Introduction of the Morantz
40 wotl mode! 2 amplifier ond, more
recenily, the remorkable 30 wott model 5,
changed all previous conceptions of
performonce and power requirements.
Both models consistently outperform
amplifiers of considerobly higher roling.
The madel 5 will drive low-efficiency
loudspeakers without breckup where most
others fail.

¢ Now . . . the Stereo Console has set o new
performance level for preamplifiers. It
introduces o new order of freedom from
distortion, hum, ond noise. Straightforward
and easy 1o use, the highest ohtainable
results ore yours . . . effortlessly . .. ond
with o certainty thot can be found only
in an instrument as well conceived os
the Moraniz Stereo Console.
N R
For a superior stereo system:
STEREQ CONSOLE model 7...ccc.nn.... $249
30 Watt AMPLIFIER model 5, each.. 147
slightly higher in West

maranitz company
25-14 Broadwoy, Long Island City 6, N. Y.

% console-

R |
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IMPORTANT Bound Volume of AUDIO Magazine
ANNOUNCEMENT January-December 1957

A full year of AUDIO durably preserved in a handsome binding for
quick, easy reference at all times. Only a limited number available—so,
be sure to order your copy now!

No. 122 1957 Bound Volume of AUDIO $10 Postpaid.

SHIPPED SAME DAY WE RECEIVE ORDER!

(U. 8. DELIVERY ONLY)

No. 110
HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

Right up to date, a complete course on sound reproduction.
Covers everything from the basic elements to individual
chapters of each of the important components of a high fidelity
system. $6.50 Postpaid.,

NEW !

No. 120
THE 4th AUDIO ANTHOLOGY
$2.95 Pastpaid

TAPE RECG

WD

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidelity Simplified. Easy to read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invalu-
able to recording enthusiasts.

Paper Cover $2.95 Postpaid.

This is the biggest Audio Anthology ever!
Contains a wealth of essential high fidelity
know-how in 144 pages of complete arti-
cles by world-famous authors.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK
Prepared and cdited by C. G. McProud,
publisher of Audio and noted authority
and pioneer in the ficld of high fidelity.
Contains a wealth of ideas, how to’s,
what 1o's and when to’s, written so

plainly that both engincer and layman NEW!
can appreciate its valuable context.
Covers planning, problems with decora-~ No. 119

tion, cabinets and building hi-fi furni-

ture. A perfect guide. $2.50 Postpaid. - HIGH FIDELITY AND THE MUSIC LOVER

by Edward Tatnall Canby

An up-to-the-minute guide that shows you how to get the
best out of your hi-fi records and rape recorder. Mr. Canby
discusses in detail the speaker, the amplifier, the radio tuner,
the record player and the rape recorder. He shows you how
to save time and money, and get the hi-fi equipment that suits
vour particular needs. Illustrared with line drawings. $4.95

No. 118
NEW! How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume |
by Leonard Feldman

Latest information on hi-fi components for efficient repair and main.
tenance. Complete, down-to-carth information that is not punc:
tuated with complicated mathematics. Helpful to the hi-fi enthusiast
P.O.Box 629, Mineola, New York technician or engincer, this first volume includes many im_purmn‘

. : features: Example schematics with tube layouts, descriptive illustra
Please send me the books I have circled below. I am enclosing the tions and hook up diagrams, buyers’ guide. 156 pages profusel
full remittance of $.......ccccreeeviecrnecnne. (No. C.O.D.) ’ illusirated. $2.50 Pos/paid.

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110, 112, 115, 118, 119, 120, 122
NAME
ADDRESS
CiTY. ZONE STATE

AUDIO Bookshelf
RADIO MAGAZINES, INC,, Dept. A
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Fig. 11. Modifications for high-impedance heads.

the record head lead. This lead, inci-
dentally, will not be used).

Generally speaking, there is nothing
to prevent the constructor making al-
terations to the cirenit, as it is quite
tolerant in vegard to resistors and capac-
itors and, to some degree, layout. It is
unlikely that performance will be im-
proved, but as interest will be stimu-
lated, experimentation is not to be dis-
couraged. There is, however, one direc-
tion in which alteration is bound to
have an adverse effect, Be warned! Do
nof try substitutes for the specified tubes.
They have been chosen only after a
great deal of test and development, and
the slight differences present in appar-
ently similar fypes are sufficient to de-
orade the performance of the amplifier,
which is quite a high-efficieney piece of
apparatus. This warning applies partic-
nlarly to ¥,, V,, and V¥, the EFS6, for
which, in my opinion, there is no al-
fernative with the same consistency in
respect of freedom from hum and miero-
phony.

APPENDIX

To use the PA2 with decks fitted with
high-impedance heads, and without integral
switeching, the following alterations from
the original circuit must be made. In Fig.
11, tube numbers and components are as in
Fig. 1, but the deck references and coding
are ignored. S,, 8§, is a two-pole two-way
Mallory-type switeh, and the conneetions
are made as shown. The output from the

anade of 17, goes, via the equalizing net-
work, to one contact on £, while the control
grid of 7., which is tied to ground by a
470k leak, is joined to the other contact.
The moving member is conneeted to the
record-replay head. Only one contact of S.
is used, and this is joined to the point
marked (4) in Fig. 1. Bias and erase, in-
stead of Dbeing drawn from the secondary
of T,, are taken instead from the anode of
77, through €, and C,, adjustment for op-
timum hins being by way of the po-
tentiometer P, the slider of which is left in
permanent connection to L;, and so on. In
the RECORD position, 7., anode is connected,
via the equalizing network, to the record-
replay head, while V7, is energized by con-
nection of the oseillator section to the B+
line. In the REPLAY position, the record
head output goes to the control grid of V..
With three-head decks, S, is omitted, the
connections to the appropriate heads being
permanent.

For the TW/PA2, most of the parts will
be obtainable from neighborhood jobbers,
but c¢ertain of them can be had only from
Ercona Corporation, 16 West 46th St., New
York 36, N. Y. These arve:

The deck, the Ferrograph type 2A or 2R3
T, the oscillator coil, Wright & Weaire

type 579
T., the tape-head input

Wright & Weaire type 977
L, tho bias-trap eeil, Wright & Weaire

type 666,

The meter is a Sifam type M202, 1 ma
full-seale defleetion, and this type and
mike should be used if possible, as its bal-
listics are perfect for monitoring.

The recommended poteniiometers
Clarostat type 37.

Suggested for the output transformer is
Stancor A3877, and for the power f{rims-
former, Stancor PC8403.

transformenr,

are

) ®
¥4 00
8
b4
2
A pe
g 8
s
b4 10 SuUIT §
SOURCE £
L — —_—
Fig. 12. Two types of mixer circuits.
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for

LOWEST

microphonics...

hum...noise...

in a high-gain
dual triode:
the

Amperex®

ECC83
» APLUG-IN
N

REPLACEMENT
FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for
an output of 5 watts.

HUM AND NOISE LEVEL:

Better than — 60 db relative to 50 mv
when the grid circuit impedance is
no greater than 0.5 megohms (at 60
cps), the center tap of the heater

is grounded and the cathode resistor
is by-passed by a capacitor of at
least 100 mfd.

Atk your Amperex disiributor about Amporex voltage
amplilier, rectifier and output tubes for hi-fi circvits

Amperex
ELECTRONIC CORP.
230 Duffy Avenue
Hicksville, L., N.Y.
Circle 77A

CHECK OUT _
YOUR TAPE RECORDER
ON THE SPOT:

Soundcraft’s MAGNA-SEE Kit lets you
see the sound on your tape

Checks for: « Head Alignment « Head
wear *» Track placement and balance
Coniains: % pint
Magna-See Solution
» Plastic bath
| + Eye-piece magnifier
\ o Pressure-sensitive
tape ¢ 5 glass slides
for permanent copies
=\ of your developed

g track, and complete
instructions.
Malkes editing easier
«saM10Y8 exact.

For free MAGNA-SEE
brochure, write

REEVES SUUNDGRAF[WRP

GREAT PASTURE ROAD, DANBURY, CONNECTICUT
West Coast: 342 N. La Brea., Los Angeles 36, Calif.
Canada: 700 Weston Road, Toronto 9, Ont. Canada

Circle 77B
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what’s so special about

VITAVOX?

meme ) ——CLASSIFIED

Rates: 10¢ per word per Insertion for noncommereial
advertisements; 25¢ per word for commercial adver-
| | tisements. Rates are net, and no disconnty will be
allowed. Copy must be fed dy remit in
full, and must reach the New York offies by the
first of the month preceding the date of lssue.
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! A i < \t)ﬂ\uc I-.[l)!]ll\lf‘\\ld\.llldl)ll‘ }\ rite ‘}udio Ex-
Made in England change, Dept, Al), for trading information.
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. - -1 M 0 4 4, 2 % O =t .
Sound craftsmanship! In a Modifications " ;\luprl'e $peaker Serviee
world of 1nass 5)roducn_on Suggestions are given below for one or 70 Vesey . New York 7, N. Y. BA 7-2380
and competition by price | two possible modifications to the cireuit, to ENJOY PLEASANT SURPRISES? Then
there is, fortunately, still | enable adaptation for eustom purposes. write us before you purchase any hi-f. You'll
room for thc individually (A) and (B) of Iig. 12 permits of mix- | be glad you did. Unusual saviugs, Key Elec-

tronics, 120 Liberty St., New York 6, N. Y.

assembled  craftsman-made | ing two sources, while Figs. 13 and 14 give LVergreen 4-6071.

product. In the field of | useful means of replay equalization, Iig.
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by the purchaser who | vember, 1957, issue of Auprto, ;I})t damping INDUCTORS for crossover networks. 118

places quality of perform- | of the network by a resistor—2.2 megohms | oo in stock. Send for brochure, C & M Coils,

ance and construction above | in dr: 1wmg—~zclected according to require- | 3016 Holmes Ave, N, W., Huntsville, Ala.

er consideralions. e | ments, may be necessary. ; .

%‘{lﬂlqo By s’i}"f‘(lfonf- 1%“1‘1 ool Lo el e UNUSUAL VALUES. Hi-Fi components,
- uplex Coaxial Fu tapes and tape recorders. Send for package

Range Loudspeaker is a fine “HI-F I quotiations, Stereo Center, 18 W. 37th St,

example of modern audio N. Y. C.

craftsmanship. s HI FI and STEREO TOO EXPENSIVE?
LT < - 100 kK Not here! Write for our special catplog of un
A full sange of Vitavox sprakers are available to — usual savings, Wa tr: \df*] North \)mﬁ\ Llec-

mezet indicidual needs—at lrading Hi-Fi specialists.

ERCONA CORPORATION

(Electronic Division)

16 W. 46 St., Dept. 36, New York 36, N.Y. "
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tronie Dist., Inc., 1215 Northern Blvd.,, Man-
hasset, N. Y.

CONCERTONE 29-8 stereo playback, 23
Mahoghany cabinets with 2 each preamplifiers,
i amplifiers, and speakers, Excellent condition,
only 86530, Tom Waters, 65 Gage Street, King-
ston, N. Y,

» » WE WILL NOT BE UNDERSOLD! We

”ewTransMa “em'te meet any competition! Send us any competl-
g rtors’ advertizing showing a lower price for a

tape recorder and we will net only MEET

Professional Tra"sistorized Fig. 14. Equalizer used in “hi-fi” models this lower price, but will include, with your

r with high-impedance heads. purchase, a 1200.foot tape of _;\']t:-ur__t_'_!}l\wit:\re.

Battery-Operated Spring-Motor }é%é‘;l',;-f_.m};? P75 Cotunbia Ttond. - Washing:
ton, D C.

PORTABLE FIELD RECORDER JBL becomes MOSBY | ™ T

m il Y ) ! : B SELL : Eleetro-Voice Georgian speaker sys-
_”w h,tl‘ of “Most ()utstandmg Business tem—operfect condition. lunnu.md Rinder, 1977
of the Year” was bestowed up(m James B. | Powell Ave, New York 72, Y.
Lausing Sound, Ine., by the National Con- TRENING e o
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AM-FM, $45; Radie Craftsman RC-8, $25:
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3 3 5 € ). b Stevens 108 l\\-‘(.'l.‘(m amnd horn,
it given annually by the organization and SRU Crossover 175, 800 cps, $15¢ Corner horn
i signified by a pk aque presented to the | anelosure (unfinished), Presto PT-900,
pi‘esi-lc‘l!t of the chosen company. The phote | with amplifier, $225. Bouacel, 172 Emerson
shows William H. Thomas, center, receiving | Ave. Hartsdale, N. Y.
the I’l“f'l‘-“* from H““‘“’ Kamph, past presi- RECORDSR, masters, pressings, and  tapes
dent of the National Association of Ac- (stereo  and meonophonic) duplicated from
countants, with Edmundo Gonzales, Mexi- .\'Ulll'll:mt.‘s mlhl ;!N?l-sj. (zil.\'g‘ |>rngossul)3ml high
= v Wl LY oy speed tape duplieating.) Quantity discounts,
l'”\ll(()’lll‘?l;)l (""“?"'1' L !'I“" :tht 1§ specialized services. Write—>Merle Enterprises,
Mr. Lhomas, 1 receiviug the award for | Box 145, Lombard, lllinois,
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Check These Unusual Features: | standing Business Man of the Year.” o ety Ly hEn Compare oug pbeatain
N7 : Liveryone in the industry is pleased, not Iworth, N. 7. )
+ low noise inpu : A stry 1s pleased, not | Sr, Kenilworth, N. J.
put stage (0.25 microvolts). only for JBL, but that one of its organiza-

Circle 78A

R
HI-Z HEAD

v Overall Gain 110 db. tions is singled out for this honor WILL PAY $30 plus shipping for McIntosh
. s is sing ] s honor. B pra 4
: - x = T4 preamp, serial #6600 or later, with cable
»» No Microphonics or motor noises. : aml eabinef, John Ayres, Jermyn, Pa.

HI-FI SALESMAN wanted to merchandise,
capable of taking advantage unlimited op-
portunity. N, Suburban Phila. Box CF-1,
Audio,

SOUND BUSINESS FOR SALE

Equipment, trucks, all contracts—no
competition. Distributor for major
lines. Owner retiring.

Quality Sound Service

1217 N. Wilson Way
Stockton, Calif.

» Uses Dry Rechargeable batterles.

» Batteries last 125 hours.

v Modular plug-in construction.

w» Exceeds NARTB Broadcast standards.
v Size: 1N1x10x7 inches—Weight: 15 Ibs.

+ Full unconditional Two Year Guarantee.

Write for complefe information and
direct factory prices yo Dept. A:

AMPLIFIER CORP. of AMERICA

(393 Broadway, N. Y. 13, N. Y.

L
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PROFESSIONAL
DIRECTORY

the more you know about hi-fi
...the more you'll enjoy it

RIDER HI-FI LIBRARY

FUNDAMENTALS OF HIGH FIDELITY by Herman
Burstein. How to select the best hi-fi
equipment for the money you have to
spend—how to achieve the best perform-
ance and realize the most pleasure from
your equipment. #3226, $2.95
STEREOPHONIC SOUND by Norman H. Crow-
hurst. Saves you hundreds of dollars in
selecting your sterco system, 209, $2.25
HIGH FIDELITY SIMPLIFIED (3rd Edition) by
Barold D. Weiler. Answers all questions
about tuners, changers, ampliliers, tape
recorders, speakers, ete.,, £142, §2.50
REPAIRING MI-FI SYSTEMS by David Fidel-
man. Save money! Deals with finding and
repairing the troubles. #205, $3.90

HI-FI LOUDSPEAKERS & ENCLOSURES by Abra-
ham B. Colien, Answers all questions on
loudspeakers and enclosures, design, eross-
over networks, ete., #176 Marco cover,
$4.60; x176-H cluth bound, $5.50

GUIDE TO AUDIO REPRODUCTION by Pavid
Fidelman.Covers design, assembly and test-
ing of sound reproduction svstems and
components, F148, $3.50

HOW 70 SELECT & USE YOUR TAPE RECORDER
by D. Mark. Saves money for tape recorder
users and prospective buyers. 179, 52,95
at bookstores, or order divect: A-4

JOHN F. RIDER Publisher, Inc.
116 West 141h Street, N. Y. 11, N. Y.
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special
recording tape

$1.19

1200 #t.; 7”—guaranteed splice-free
1800 ft.: 7" . . . $1.89. Enclose 10¢ for

cach reel to cover postage and handling.

kierulff

SOUND CORPORATION

820 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF.

Circle 75D

WJM/Q AN

ANTENNAE

Get more FM stations with the world’s most
powerful FM Yagi Antenna systems.

Send 25/ for booklet "Tneme And Varla-
tians® containing FM Station Directory,

APPARATUS DEYELOPMENT CO.

Wethersfield 9, Connecticut
Clrelzx 79E

CANAD,
High Fidelity Equipment

Complete Lines e Complete Service

Hi-Fi Records — Componants
and Accessorlas

&LECTRODOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST, TORONTO, CANADA

.?M /Vol‘e&...

TOURING STEREO SHOW. Bogen-

Presto Company is participating in the
first mation-wide packaged music and

fashion xhow arranged wml presented by
Holiday magazine. The show is scheduled
in major cities throngh June. A complete
Bogen stereo hi-i music and  public-
address system is being used jn 2 spe-
cially-constructed trailer which is the
stage for D3 individual performances, in
department stores, hotels and local TV
stations, In addition to Bogen amplifiers,
Unrniversity loudspeakers are nsed (o com-
plete the ingtallation.

IHFM FORMS PUBLICATIONS
GROUP. Joseph Beénjamin, president of
the Institute of High Fidelity Manufac-

. tarers, has announced formation of a pub-

lications committee to assist the Institute
in promoting hi-fi components, In an-
nouneing the group Mr. Benjamin said it
“will advige the IHFM on technieal mat-
ters, trade and merchandising practices,
methods of conveying the component story
to the pubilie, and other timely subjects.
C. G, McProud, editor and publisher of
AUDIO, will head the group, with the re-
mainder made up of representiatives of
other publications covering the compo-
nents industry,

NAMM STEREO SALES CLINIC. L. M.
Sandwick, vice-president in charge of
sales, Pilot Radio Corporation, will be the
first speaker at a special stereo-hi-fl sales
clinic to be conducted in connection with
the annual trade show of the National

ssociation of Music Mexchants. The clinic
is scheduled for June 24 at 9:30 a.m. in
the Hotel New Yorker. Other participants
in the cliniec will be William A. Fink,
sales manager of professional produets,
ORRadio Industries, Irving Rossman,
president, Pentrom Corporation, and
fourth speaker yvet to be announced. Rulon
A, Ostler, chairman of the NAMM elec-
tronics committee, will be chairman.

AR GETS BRITISH PATENT. A British
patent on the aconstic suspension system
for loudspeakers has been g
tic Resgearch, Inc., manufacfurers of

| speaker systems. The new patent is valid

for Great Britain, Northern Ireland, and
the Isle of Mar, and extends the coverage
provided by AR's U. S. patent. The com-
pany now has one licensee and is under-
stood to be negotiating with other pros-
pective licensees.

PICKERING LIFETIME WARRANTY.
Walter O. Stanton, president of Pickering
& Company, announces that the Stanton
Model 371-.7D sterso Fluxvalve cartridge
and the Madel 19 Unipoigse arm with
integrated pickup now carry a lifetime
warranty. “"Beeause each Pickering prod-
uct is virtually hand-crafted and under-
goes the snme rigid guality control stand-
ards that have established Pickering as
a leader in the fleld of high fidelity for
over a decade, we have instituted o war-
ranty without time lNmit,” Mr. Stanton
said.

E-V SALES AND PROFITS JUMP. In-
creases of 757 per cent in net profits and
256.4 per cent in sales were reported by
Electro-Voice, Inc., in its fiseal year
ended February 28, 1958, Both figures are
recorded highs. The first -V public an-
nual reporl shows net profit al §620,519, or
%51.55 per share. This compares with §353,-
188, or 00 cents per share in the preceding
fiscal year. Sales amounted to $11,764,676
compared with 29,379,132, Albert KXahn,
BE-V president, attributed the increase it
sales and earnings largely to the ship-
ment of Stereo cartridges in the last half
of 1958, He reported overwhelming nccep-
tance of the new low-priced line of Wol-
vering high-fidelity speakers, and fore-
saw a strong market position for Electro-

Voice in 1959,

no further . . . If yow're
saarching for hi-fi savings.
Write us your require-
ments now, . .
Key Elactronics Compaay
120-K Liderty 8t., N.Y. 6, N.Y.
EY 4-5071
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response
18-20,000 c/s
1.5 db

EE

3 flat, silky

Fine sound reproduction begins with
a good microphone. Resle micro-
phones bring out the best in your
recorder with unsurpassed quality
for clean, silky, uncolored, flat re-
sponse to 20,000 c/s.

Quality recording, broadcast or P.A.
uses require a Reslo Mark 1. Blast-
proof, fully shock mounted, triple
shielded for outdoor use, they can
be boom mounted without adaptors.
Exclusive ribbon permits near auto-
matic self-service replacement.
Reslo microphones are used by lead-
ing broadcast and recording firms.
Try one at our expense ... see your

dealer.

Complete data and price lists

for qualified respondents.
World's
Finest J

ERCONA

{electronics div.) depl. RA-6.
\_16 West 46th St., New York 36

Circle T79A
TODAY'S BEST QUALITY BUY

WINNING

COMPLETE
CONTROL CENTER

Full 28 watts stereo or monaural, 60 walls peak = 14 walts each
channel s reverse sterec » balance control » two-channel galn
control « full range bass and tredle controls » IM distortion, 4
10 1 = harmonic distortion, 1% 30-20,000 cps » dual pre-amp 2V
output jacks « speaker outputs, 4, 8, 18, 32 ohms « respanse,
20-20,000 cps = push-pull EL84 Wliliamson circuit,

Wired and tested $99.95  Easy-to-build Kit $6495
.‘ﬂ’- > ARKAY ST-11 AM-FM

V STEREO TUNER
w/dﬁ

Here, for the first \ime, is an AM-
| FM STEREO Tuner within the reach
3 of every sudiophile. Unmaiched by
\ vaits costing twice Ihe price, Ihe
one featuring 4 Y. for 20 ub quieling. Variable AFC. Sinple front

panel switch controls AM, FM or STEREOD seleclion. $ 95

Wired and tested $74.50  Easy-1o-build Kit 49

“11 is two distinct recelvers in

ARKAY SPA-S5
STEREO AMP

Two 27%2 walt distortion-free
hi-dl amplifiers for stereo. Or

CONTROL CENTER
versatile stereo pre-amp with
dual Inputs 3nd outputs. Hi-fo
filters, reverse position, bal-
snce conteol. Lexs cover,

Easy-lo-build Kitssqqs
Wired and tested $62.95

use a3 55 watt monaural am-
plifier.

£asy-ta-build Kitsb495
Wired and tested $79.95
See and hear ARKAY KXiis ar your dealer.

FREE! Stereo booklet and catalog. Wrile Dept. A
All prices $% higher west ississippl

88-06 Van Wyck Fxpressway (’/Richmnnn Hill 18, N.Y.
Circle 75B

79



BREATHTAKING!

ESL Gyro/jewel

Unequalled perfectios: of tonal
reproduction—and this new stereo
cartridge saves many times its cost
by greatly increasing the life of yonr

valuable yecords and styli.

lussist on the ESL Gyro/jewel—
the only stereo cartridge approved by
the Higlt Fidelity Consunser’s Burean
of Standards. Only §60.05.

FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inc.
Dept A=35-54 36thSe-LongIsland City 6,NY

PS: Youll want the wew ESL Gyrolbalascesterco anm
that snakes all cartridges sownd better! Only $3 4.95.
CIRCLE 80A

&

.‘!-' save on

. Stereo hi-fi
~ see the best values in the 1959
ALLIED CATALOG |

world’s
largest choice
of systems and
components...
averything in
STEREO!

| Here’s your complete, money-saving

guide to Hi-Fi! .&e how you save on
{ ALLIED-recommended complete systems,
8 including the latest in thrilling Stereo.
i Choose from the world’s largest stocks

Lt = = o |
ALtED ol

. of components (amplifiers, tuners,
| changers, speakers, enclosures, record-

ers, acocessories). Want to build-your-
. | own?—save up to 509, with our éxclu-
' sive Hi-Fi xN16aT-R1TS! Easy terms
available. For everything in Hi-Fj, for
, everything in Electronics, get the 452-
page 1959 ALLIED Catalog!

ALLIED RADIO
| Quwendeas HE-RL Qoo

3

r

| ALLIED RADIO, Depr. 17-Fo |

| 100 N, Western Ave., Chicago 80, IIl. |

| O Send FREE 1959 ALLIED Catalog |
Name =
Address |

| City Zone, State |

o s ot et e e e e S S S T S s it et mun
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ADVERTISING
INDEX

[ ]
Acoustic Research, Inc. .......... 44, 45
Acre Brodutis: C6: 1sif aa=s el selsaes i2
Allled ‘Radio : Corpi <= afuaauiin . ok . 80
Altec Lansing Corporation . ....... e £ 3
Amperex Electronic COofp. .vssrerre~- 77
Amplifier Corp. of America .......... 18
Apparatus Development Cerporation 2 16
Yo P I e e e R Y s 2
AtlateSound: Corpoirz et dll tiak vH -~ T5 - T2
Audio “Bookshalf ' ouqicitie,s.vudlils 76
Audio Devices, Ine. Cov. Il
Audio Fidelity, Inc. ........c0000n 55 61
AUHIogEteh " CarP. -« exeemes samsrmrs o 6
ey o R o e  ha BT 27
Bell Telephone Laboratories . ......... 16
Bogen-Presto Comipany . ........-...: 51
British Industries Cerporation . facing p. 1, 3
e e S e L e ] | i 78
Duotone Cempany, Inc, ........... 4, 53
Durant Sound Company ............s 70
N e g B I e o b 1 el i)
L FE R L Pt P i vy S S o 11
Electro-Sonic Laboratories ............ 80
SRR e | R Cov. IV
Electro-Voice Sound Systems .. ....c.... 79
Ercona Corporation . .......eeeaan 78, 79
Fisher Radio Corporation .......... 25 21
Fukuin Electric 1Pioneer} ........... 39
(G RS I el g honna o Tl 31
Gotham Audio Sales Co., Inc, ......... 35
CGrado Laboratories ........ocivneens 66
HeMth iCompBany’ < acesies o amsn s'ns s ile 7-9
JansZen Loudspeakers ..........i.a40 67
Ky L EISSATONICE - e v o e e v s e s e e 79

Kierulff Sound Corporation
KLH Research & Development Corporation

Lansing, James 8. Sound, Inc. .........

Marantz Company

Neshaminy Electronic Corp. . ..........
Newcomlb Audio Prcducts Co.

ORRadio Industries, Inc. . ......cuvuun.

Partridge Transformers
Pickering & Company
Pilet Radio Corporation
Precise Development Corp. . .....ovnn.
Professional Directory

Radio Corporation of America ....
Radio Shack Corporation
Rek-0-Kut Co., Inc.
ST T e o W S DR LY
Rider, John F., Publisher, Inc. .........
Roberts Electronics Inc.

DGO R Hi ey S s o s s Sigle hias
Sherwood Electronics Laboratories . ...
Ly Fe A el gt R T e
Stromberg-Carlson, A Division of

General Dynamics Corporaticn

AT T e e, i ] B S 2
Tannoy

Lriihed CACKTTD M S e T L i ——
University Loudspeakers,

Viking of Minneapolis
Vitavox

79
T4

heads...
or tails

YOU WIN

Picking and choosing ... flipping 2 coin
...there’s no chance of ‘goofing’ with a
Partridge transformer. They’re the
finest transform-

-

ers made — -
experts agree
and invariably

specify them.
Flip a nickel if
you wish but
always call
Partridge...that
is, if you want a
winner.

fm/m@e

OUTPUT TRANSFORMERS
Write now for free Brochure and aame of nearest dealer,
Sole U.S. Rep.
M. SWEDGAL

Dept. Aé, 258 Broadway, New York 7, N.Y.
Telephone: WOrth 2-5485

CIRCLE 80C

Don't
even
MENTION
that
word!

“Frightened to death™ is no fig-
ure of speech where cancer is
concerned. Each year thousands
of Americans lose their lives
needlessly because they were too
terrified about cancer to even
learn facts which could have
saved their lives! Learn how
to protect yourself and your
family by writing to “‘Cancer,"”
c/o your local post office.
American Cancer Society §®
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Audijotape “‘speaks for itself” in a spectacular recording
—avallable in a money-saving offer you can’t afford to miss/

O T e T T B e O T B BN T LT T

DETAILS OF THE PROGRAM

The stirring “Blood and Thunder Classics”
program includes these colorful selections:

Tschaikowski . Russian Dance

Sibelius . from Finlandia
de Falla . Dance of Terror. Ritual
Fire Dance (EI Amor Brujo)
Brahms . . from Symphony No. 4 in E Minor
Khatchaturian . . . Saber Dance
Stravinski . Infernal Dance of King Kastchei,
Finale (Firebird Suite)
Beethoven . Ode to Joy (Symphony No. 9

in D Minor)

DETAILS OF THE OFFER

This exciting recording is available in a spe-
cial bonus package at all Audiotape dealers.
The package contains one 7-inch reel of
Audiotape (Type 1251, on 1l4-mil acetate
base) and the valuable “Blood and Thunder
Classies” program (professionally recorded
on standard Audiotape). For the entire
package, you pay only the price of two boxes
of Type 1251 Audiotape, plus §1. And you
have your choice of the half-hour stereo pro-
gram or the full-hour monaural version.
Don’t wait. See your Audiotape dealer now.

HerE's a reel of musical excitement that belongs on
every tape recorder. “Blood and Thunder Classies”
is a program of great passages of fine music, spe-
cially selected for their emotional impact.

The makers of Audiotape have not gone into the
music business. They are simply using this method
to allow Audiotape to “speak for itself.” This un-
usual program shows you how vibrant and colorful
music can be when it is recorded on Audiotape.

“Blood and Thunder Classics” is available
RIGHT NOW from Audiotape dealers evervwhere.
(And only from Audiotape
dealers.) Ask to hear a por-
tion of the program, if vou
like. Then, take your choice
of a half-houyr of rich stereo
or a tull hour of dual-track
monaural sound — both at
7V4 ips. Don’t pass up this
unusual opportunity.

O
“it speaks for itself”
1RADE MARC

AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y.
In Hollywood: 840 N. Fairfax Ave. - In Chicago: 5428 N. Milwaukee Ave.



HEAR PAGING

Clearer...Easier
SAVE MONEY, TOO!

'] advanced engineering assures

CLEARER COVERAGE with FEWER SPEAKERS
...improves efficiency.. .reduces listener fatigue

Every installation further proves the efficiency, utility,
and economy of E-v sound projectors. Messages become
easier to understand without listener fatigue. At the
same time, you save cost by using fewer speakers for
proper coverage of the listening area. Wherever paging
is required, get the benefit of natural voice reproduction.

Model 847

Ciroose the Type Designed to Meet Your Paging Needs

WIDEST DISPERSION. Exclusive cop dual-diffraction
design* gives uniform, wide angle coverage at all fre-
quencies . . . no dead spots, no hot spots. Exclusive g-v
compound horn reduces compression distortion to as
low as 2% at full power—thus assuring minimum listener
fatigue at any sound level. High efficiency performance
cuts the need for costly high power amplifiers.

CONCENTRATED COVERAGE. :-v newly designed
reentrant projector provides highest intelligibility at
lowest cost where sound must be concentrated. Handles
twice the power of conventional speakers, for greater
penetration.

Model B47 25-watt CDP. Has two coaxially-mounted horns work-
ing from opposite sides of a single diaphragm. Special edgewise-wound voice
coil provides 18% greater efficiency. Wide-range response: 250-10,000 cps.
Sound pressure level: 114 db. Dispersion: 60° x 120° Imp.: 16 ohms. Inde-
structible fiberglass horn. Size: 113{" x 7%” x 10%" deep. Net wi. 64 Ibs.
List Price, $46.33
Mode)l 847-45 CDP with 45-0hm voice coil for intercom applications.
List Price, $47.83

Model 844 30-watt Reentrant. Diecast aluminum horn, with re-
movable driver, and universal mounting bracket. Designed for easy servicing
with lield-replaceable voice coil. Wide-range response: 250-10,000 cps.
Dispersion; 90°. Sound pressure level: 120 db. Imp< 8 ohms. Size: 9%"
diam. x 8)(" deep. Net wi. 5 Ibs. 10 oz. o List Price, $34.50

Model 844-45 Reentrant with 45-ohm voice coil for intercom use.
List Price, $36.00

(Sound pressure level measured at 4 fl. on axis from 500 to 1500 cps with full raled input.)

Model 844

E-V sound projectors are extra-rugged for long-life service indoors or ouf-
doors. They are weatherproof, blastproof, splashproof. Actual comparison
on the job proves their superiority.

#Design Patent 169,904

Write for Bulletin 258A to Dept. 69-A

: @ o
g %%cg

Other Popular Models in the Complete E-V Line

For large area sound reinforcement: Model 848 30-watl
CDP or Model 848LT 30-watt Long-Throw CDP, at
$75.00 list. For high-fidelity voice and music: the E-V
Musicaster at $80.00 list. Remember too, you get even
better sound when you choose an £-V high-fidelity pro-~
tessional microphone from today’'s most complete line.

ELECTRO-VOICE, INC. » BUCHANAN, MICHIGAN

Musicaster



