































































































































































































is necessgrily without serious blemish. The
maker of faesimiles, like the fashion pho-
tographer, must concern himself firsé not
with poetry but with perfection.”

In his three-pronged attack on musie re-
cording, Mr, Lamb implies the following:
1), tape editing somehow destroys the in-
tegrity of a perforraance; 2), the absence
of an audiance wmakes for listless results;
and 3), the recording man is more inter-
ested in notes than music.

I should like to review these points one
by one. Iirst, the skillful tape editor selects
the best played ‘takes’ of the session for his
mastet reel, but he does not put them to-
gether willy-nilly on the sole basiz of uote
perfection. Tempo, balanc¢e of instrumental
choiry, continuity, intensity, and over-oll
feeling are some of the factors which he
wust take into consideration before making
each splice. He must possess keen cars, and
he must be meticnlous but not Beekmesser-
ish, Second, the lack of an avdience is ad-
mitfedly a difficult hurdle to overcome at a
session. But with a dedicated conductor nt
the helm, there is every reason wly a
recorded performance ean he every bit as
good as ita conecert equivalent from the
point of view of the musicians’ spirit and
attitudes. It is the recordiug director's job,
too, to smooth the way for truly musical
results in his pacing of rest periods, re-
takes, and musjeal movements. Third, for
obvious reasons, note perfection is a desir-
able objective in a recording. But the re-
cording director’s prineipal goal is to help
malke 1t possible for the “poetry” to emerge
while at the same time kecping an ear out
for accidents, lost notes, and faunlty musical
balance.

Later in his article, Mv. Lamb goes even
furthor on the subjoct of music ¢s. records.
A recording of Mozart’'s Symphony No. 41,
“js not the Jupiter Symphony. IE only
sounds like the Jupiter Symphony. The
players are uob thers. There is, in fact, no
performance. We are therefore not partici-
pants in anything; and nnless our experi-
ence with music itself infrudes, we may
converse, play our games of chess, and read
our newspapers, quite uneoncerned, taking
note or wot, as we will, of the engaging
fabries of sound with which we have sur-
rounded ourselves.”

Mr. Lamb is plainly flaying a dead horse.
Certain exuberant advertising copy to one
side, no one seriously expects a phonograph
dise to magically transform the grill cloth
of your loudspeakers into living musieians;
nor does one look forward 1o 4 live concert-
hall experience. A recording is simply a
musical document shorn of the accouter-
ments of the eoncert hall; that is, without
the full acousties of the anditorium, tbe
sound of the actual instruments, or the
thrill of mass pavticipation. Nevertheless,
if one is not playing chess, reading news-
papers, or conversing, hut is listening in-
tently to a reeording of, say, Boris Christoft
singing Moussorgsky songs, one would have
to he quite insensitive to escape the drama
and beauty of the music—yes, and even of
the performance.

Probably the most extravagant state-
ment in Mr, Lamb’s artiele ocenrs at the
conclusion. Seeing nothing but danger
aliead for the state of music if the curreut
popularity of recorded music continues, the

(Continued on page 71)
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with DYNAKIT you know you have the BEST!

The finest hi gb ﬁdelity you can buy at any price

DESIGNED FOR SEREO

PAS-2 $59.95

® Now stereo conirol preamp with cemplefe flexi-
billty, fastest construction, ond simplest operation

@ All long lift components, 1% parts uvsed in

critical clrevits
® 2 pre-assembled heavy duty printed cdircuit
boards make consiruction simple and bug-free

@ Troly unmeasuroble distortion — below  0.05%.

Lowest possible nolse,

STEREO IN

PAM-1 $34.95

@ History-making *’no-distertion’’
which hos never been equalled

preamplifier

o All feedbock desian and close tolerance ports
result in lowest noise, lowest distortion and
finest sound

® 6 hour assembly

Add the
DSC-1 $12,95

® Every
including Dyna Blend control

steres  funclion at your fingertips—

® Unsurpassed flexibility

® Unilized panel or cabinet mount available as
an accessory

Start with a superb monophonic system

Expand to matchless Stereo

Bt
Stereo 70 $99.95

® Two outstanding 35 wall channels (160 watis
peak) to power any speoker, less thon .5%
distortion at rated power

® Unequalled transient response — excellent square
wave performance

‘8 Absolute stability with every loud-spacker with-
out restriction of bond-width

® Smoocth and crystol clear sound with superb
delineation of heavy passoges

EASY STEPS

iy %

Mork IV $59.95

F

® Either the renowned 60 wart Mark XXX or its
new little brother, the 40 watt Mark IV

® 3 hours o build

@ A quolity of performance unexcelled at ony
price

Two Mark _L['l_'s_-
$79.95 each

® Just add a second Marck 11t or Mark TV and
you haove the most recommended, most de-
sired steren amplifier ensemble

® Dynckits provide the finest in high fidality

See and hear Dynakils at your local dealer

A post card will bring complete specifications

DYNACO, INC., 3916 POWELTON AVENUE, PHILA. 4, PA.

CABLE ADDRESS:

DYNACO, PHILA.
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NEW PRODUCTS

e Battery-Powered High-Fidelity Tape
Recorder. Despite its light weight and
self-powered feature, the Butoba MT-4 is
stated to have a freguency response of 50
to 13,000 eps with less than 0.5 per cent
flutter at 33 ips; it will also operate at
17% ips Yor extended play. It is equipped
with separate volume, treble, and bass con-
trols, and uses H-in. reels with maximum

recording Lime of three hours. In addition
to operating on internal flashlight cells,
the recorder may be operated on any inter-
mediate a.c. voltage between 110 and 260,
and from a car battery wilh the use of a
converter which is available as an acces-
sory. It may be operated in any position
except upside down. Unusual technieal re-
finements include the motor speed being
kept constant within 1.0 per cent regard-
less of the life of the batteries, by méans
of devoting the entire function of a tran-
sistor to speed regulation, over and above
a regular motor speed regulator. Motors
are protected by twin fuses. Other features
of the MT-4 include fast forward and re-
wind, push-button controls, recording-level
indicator, time indiealor, and complelely
climate-proofed dynamic microphone. Bu-
toba Division, Turning Corporation of
America, 60 E. 42nd St., New York 17, N. Y.

C-1

® E.M.I. “Stereoscope” Amplifier. Preci-
sion matching of stereo sound channels
is accomplished by mmeans of & cathode-
ray indieator tube in the Model 555 am-
plifier recently introduced into the United
States by Electrical & Musical Industries,
Ltd., Hayes, Middlesex, IIng. Intended to
increase the ease and accuracy of both
stereo and monophonic adjustments, trac-
ings on the face of the tube may be used
to measure signal strength, check {re-
quency response, monitor input or output
voltages, and maintain a continuing check
of Lhe performance of turntables, pickups,
and other system components. Consisting
of twin preamplifiers and two independent
20-pecak-watt power amplifiers on a single

chagsis, the 555 is the first unit in a new

line of high fidelity components being
introduced fnto the U. 8. by E.M.I. A pre-
cision amplifier in every respect, it meets
or exceeds professional standards in all
areas of audio performance. When desired
the 555 may be used as two separate
monophonic amplifiers. A separate 7-posi-
tion function switch is afforded for each
channel. A front panel switeh may be
used for injecting a 60-cps sinusoidal
voltage into the preamp section which
may be used for balancing purposes. Dis-
tribution rights for E.M.I. high-fidelity
components in the United States have
been assigned to Scope Electronics Corpo-
ration, 10 Columbus Circle, New York 19,
New York. c-2

62

e Ampex Amplifier-Speaker Systems. Am-
pex has recently introduced two unique
amplifier-speaker systems based on the
system-engineered concept, swherein each
zeparate element was designed not as an
individual component, but as an integral,
properly matched unit within the system.
The new- Model 303 system, illustrated,
makes available in component Torm the
same impressive sound offered by the Am-
pex Signature home music systern console.
The units are identical with those used In
the Signature models, and within a com-
parable enclosure will produce sound of
identical quality. The system contains an

Ampex 30-watl amplifier, a multiple L/C
crossover network, a 3-in. tweeter, an 8-in.
mid-range speaker, and a 15-in. woofer.
Two such systems are necessary for
stereo. Operating characteristics ares flat
within 0.1 db throughour the maximum
rangs of hearing ability, at rated output.
Total harmonic distortion is less than 0.5
per cent at rated output and noise level is
down 80 db. The Model 302 system is iden-
tical with the amplifier-speaker assembly
engineered for the Ampex Custom series
home music system, The amplifier power
rating is 15 watts. A 3-in. tweeter and
12-in. woofer make up the speaker system,
which requires a 2-cu.-ft. enclogsure. Char-
actevisties, except for power rating, are
virtnally identical with those of the 303.
Ampex Audio, Inc., 1020 Kifer Road, Sunny-

Cc-3

vale, Calif.

® Heathkit Mnltiplex Adapter. This in-
strument is the mewest addition to the
Heathkit line of high fidelity equipment.
Designated Model MX-], it is designed to
permit reception of I'M sterec programs
transmitted in accordance with the Crosby
system of stereo broadeasting., Among its

features are a sclf-contained power sup-

ply, stereo-dimension control, channel-
balance control, function selector switch,
inputs for FFM (main channel) and multi-
plex (sub-channel) and ecathode-follower
outputs for both channels. The function
switeh provides for stereo, main channel,
or multiplex channel mode of operation.
Heath Company, Benton Harbor, Mich., C€C-4

® Noreleo Stereos Cartridge. Featuring the
unigue combination of exceptionally high
vertical compliance and high output, the
Model AG3400 cartridge will play a stereo
record innumerable times without less of
quality, at the same time eliminating hum
and noise generated by amplifiers forced
to operate at maximum gain. Vertical com-
pliance is better than 3.5 x10° em/dyne,
lateral compliance is 4.5 x10% em/dyne,
and output {s 30 mv per channel. Channel
saparalion is 22 db at 1000 c¢ps. The
cartridge does not require a matehing

transformer, and may be used with any
load resistance from 47,000 to 100,000
ohms. Optimum loading is 68,000 ohms.
Stylus replacement can be handled by the
user in a matter of seconds. Each replace-
ment stvlus comes mounted with its own
damping blocks, thus assuring a perma-
nent high level of performance. Trequency
responge i virtually flat from 50 to
18,000 ¢ps. Stylus pressure required is 3

to 3 grams. Effectively shielded by mu
metal throughout, the influence of exter-
nal magnetie fields on the cartridge is
negligible. For further infermation, write
North American Philipg Company, Inc.,
High Fidelity Products Division, 230 Duffy
Ave.,, Hicksville, N. Y. Cc-5

s Portable Tapa Recorder. Fully (ransis-
torized, this new two-speed book-size tape
rocorder weighs under four pounds and
operates from its own self-contained bat-
teries, 117 volts a.c. or from the cigarette
lighter receptable of a car. Known as the
Concertone Transicorder, it utilizes a
complement of six transistors and two
dicdes. It has a one-hour recording ca-
pacity. A dual-function meter serves to
monitor racording level as well as to
check battery condition. Operating speeds
are 33 and 17 ips. Two heads are in-
corporated, one each for record/plavhack
and for erase. Accessories for the Transi-
corder include hand- and foot-operated
remote controls, telephone pick-up, stetho-
type earphone holder, and adapters for
12-volt d.c. and 117-velt a.c. power sup-

Developed particularly for those

plies.
demanding good quality sound reproduc-

tion combined with portability, the re-
corder can be carried with a shoulder
strap for in-fleld interviews, laid on the
seat of a car for dictating while driving,
or used in an office or home. It uses
standard reels, batteries and tape. and
records half-track. American Concertone
Division, American Electronies, Inc., 9449
W. Jefferson Blvd., Culver City, Calif. C-6

® Magnetic Recording Tape. A deluxe re-
cording tape, accompanied by a unique
guarantee, has recently been introduced
by the Triton Tape Compsany, Woodside,
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N. Y., to meet the demands of discernin
recordists, both amateur and professional.
The guarantee promises the Triton tape
purchaser 2 replacement reel of any
American-made brand of the same type
should he find the Triton deficient in per-
formance or characteristics for ‘any

;:i'agnei:ic recording bape

reason whatsoever, or in any way not as
ropresonted.” Triton tape {8 processed
with an exclusive “Trionizing” technique,
which incorporates three essential tape
produclion procoesses in sequence, assuring
a product of high quality and reproduc-
tion capabilities. All Triton tape is splice-
free, wound ou non-warp, non-squeal regls,
and includes a heavy-duty Mylar leader

at bothi ends to facllitiate and protect Wide-Band FM...Wide-Range AM Make These
labeling of recordings. A tape retainer . .
SR ol S or BE] b the Ty UKkt World’s Most Sensitive, Most Selective Tuners!

Products, Inc,, 39 W. 55th St., Now York 19, ; . :
New York. : Y *°™%&4 | The completely separate FM section of the radically new H. H. Scott 330D

& D¥ua Twin Teadust This new Yieadsat stereo tuner utilizes H. H. Scott’s exclusive Wide-Band FM circuitry to assure

recently introduced by Telex is intended absolutely drift-free and interference-free reception in even the weakest signal
essentially for private listening to stereo . . "
program materfal. The twin wide-range areas. Wide-Band design also lets you separate stations so close together on

T b s have & freduenoy range | {he dial that ordinary tuners would pass them by. The separate AM section

utilizes H. H. Scott’s unigue Wide-Range detector so that, for the first time,
you can receive full range AM broadcasts with fidelity and frequency response
comparable to FM. Special multiplex adaptor facilities let you convert to

multiplex at any time.

: 320 AM-FM TUNER
The many fine fea- - -
tures built into this
superlative {luner,
including Wide-
Range AM and
Wide-Band FM,
have never been available before for less than
$20Q. This tuner is ideal where AM-FM stcreo
reception is not available. $159.95%

310C FM TUNER
This professional =~ g

tuner is the most
sensitive and selec
tive available. Its
outstanding per- e :
formance and sensitivity have made it the choice
of universities and laboratories throughout the
world. Sensitivity 1.5 pv for 20 db of quieting.
(IHFM rating 2 uv) $184.95%

*SHightly higher Wast of Rockles. Accessory case extea,

-oofff HLEL SCOTT -

H.H. Scatt, fnc. 111 Powdormill Road, Dapt. A-3, Mayaard, Mass.
Rush me new caralog and complete technical spe«
cifications on all new H. H. Scott components.

& i

i
specifically for headset application and
are equipped with two comfortable ear-
muff-type earphones. Construction of
stainloss steel, Teflon and Neoprene as-
sures maximum proteclion from damage.
The Dyna-Twin comeés complete with 8-
ft. flextble cord and 3-contact plug or
two standard phone plugs. It can be used
either binaurally or monaurally, Manufac-
tured by Telex, Inc, St. Paul, Minn. C€-8

® Dynakit Stereo Preamplifier. Available
in both wired and kit form, the new Dyna-
kit Model PAS-2 {8 a deluxe stereo con-
tro! unit which features unusual versatil-

ity and flexibilily along with exceptionally NaMEB. . cciiiiicnsanteaanrsornassnns A
low distortion and nolse. Although as
many a8 seven stereo, or fourtsen mono- Address...cviriarenasernonsanes Y
phonie, inputs can be utilized, the PAS-2
is simple in operation and uncomplicated City: vooiiiivivinia iiwata. Statec...oiiiiy

in appearance. Construcilon of the instru-
ment from the kit is greatly simplified
by the use of two factory-assembled

e e b e b s A S LONDON:SCOTT INTEGRATED STEREO ARM AND CARTR|DGE
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threc-guarters of the components. Aver- Dynaeco, Ine., 3916 Posyelton Ave, Phila-
age construction time ls approximately delph.a 4, Pa. C-9
eight hours. The built-in power supply
enables operation with any power ampli-
fier. Xrequency response of the PAS-Z

® Pisher Speaker System. The new WS-1
“Wide-Surround” speaker system offers
stereo  consodle and component owners
i 1y :

is 10 to 40,000 cps + 0.5 db, and intermodu-
lation is below 0.05 per cent at sufficient
output to drive an average amplifier, 2
Equalization characteristics are closely distinet advantages in that it greatly
controlled through the use of 1-per-cent- anhances the stereo effect of conven-
tolerance components in the eritical nét- tional speaker nrrangements. According
works. Full details are available from to Fisher engineers, “by placing a WS-1

“Truly the world’s finest...”

Master Stereo Cartridge  $49.50
Custom Stereo Cartridge  $32.50
Micro Balance Tone Arm  $29.95

Skilled watchmakers working to almost unbelievable toler-
ances, handcrafi each GRADO Stereo Cartridge to a degree
ot performance which has become a universal standard of
quality.

Extremely low surface noise due to phenomenally wide. fre-
quency response, coupled with extremely low distortion and
excellent channel separation, achieve uncompromising realism.
Full bodied sound alive with delicate timbres, combined with
wide dynamic range, will thrill you with the impact of -a live
performance. '

GRADO LABORATORIES, INC.
4614 Seventh Ave., Brooklyn 20, N. Y.—Export—Simontrice, 25 Warren St., N.Y.C.

on either side of the listening area (and
closer Lo it than the main speakers), the
augmented stereo sound pattern will be
heard not merely as a straight-line cur-
tain of sound, but ‘curved, totally sur-
rounding the Ustener.” Although (he WS-1
reproduces only the middle and high fre-~
quencies, 2060 to 15,000 cps, the non-di-
rectional character of low frequencies
permits the fllusion that the WS-1 fs repro-
ducing bass tones as well. On late model
Tisher consoles—there §5 2 special WS-1
output. Fisher Radio Corporation, 21-21
44th Drive, Long Island City L, N. Y. ©-10

o Stereo Test Tone Generator. This device,
which is ealled the Twin "Cone and ls com-
pletely transistorized, permits balaneing
the nufput of storeo speakers in 2 matter
of seconds. It s simply plugged into
unused inputs of n stereo amplifler and is

ready for immediate use. By slding a
switeh loeatad on the front pancl, a con-
stant 1000-¢ps tone is produced. The ol
ume controls on the amplifier are then ad-
justed until the speakers have ldentieal
output. A volume control permits adjust-
ing the signal to any desired Jevel. The
Twin Tone is powared by an internal mer-
cury bhatievy. Kinematix, lnc¢, 18616 N,
Damen Ave, Chicago 47, 11L G-11

NEW LITERATURE

e Allied Radio ©Corp.,, 100 N. Western
Ave,, Chicago 80, Y1, announces the re-
lease of a mew 36-page booklet entitled
“This is Sterco High-Fidelity.”* Prepared
by the publications staff of Allied, with
the ¢dltorial assistance of Bdward Tatnall
Canby, columnist and c¢hief record re-
viewer for AupIO, this easy-to-nnderstand
booklet is a highly informative gulde for
anyone who wants the fuatts on stereo.
Written in straightforward, non-tochnical
language and fully illuswrated, it covers
gvery aspect of compunent-typa stereo-
phonle musie systems. The Tunction of
ench component is descrihed, and ex-
planations of important features and
specifications are Included. For the '‘dn-it-
yoursplfer,” seme tips are offered on select-
ing components in kit form. Frice of “This
iz Stereo High-Fidolity" is twenty-five
cents. Request Stock No, 87 I 387, C-12

¢ Lafayette Radio, 165-08 Liberty Ave,
Jamalica 38, N. Y. is making available free
of charge a second issue of the "Lafayetle
Semi-Conductor Directory.” Expanded to
36 pages, this booklet provides gngineers
and selentists with o comprohonsive, easy-
ta-use listing of the latest in diodes, tunnel
diodes, rectifiers, germanium and silicon
transistors, with selected semi-conductor
schematics for industrial circuit applica-
tions. All major manufacturers and types
are listed complete with specifications,
applications and prices. The directory is
suitable for leose-leat insertion. C-13

@ Decos Bducationnl Division, 415 Park
Ave., New York 22, N, Y.. has come up
with an  interesting  inmovation-the
“Docca  Records Educational Catalog.”
Production ot the culalog resulted from
caroetul study of the entire Decca library,
after which all material which is appli-
cable tu education was listed and indexed,
hy grade and teaching requirements. This
catalog will help teachers find records
which will be use¢ful to them in many
areas of edueation. It may be obtained
by any teacheér or mupervisor by writing
directly to Mr. Ben Deutschman at the
address shown above.
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N. Y., to meet the demands of discerning
recordists, both amateur and professional.
The guarantee promises the Triton tape
purchaser a replacement reel of any
American-made brand of the same type
should he find the Triton deficient in per-
characteristies for “any

formance or

magnebic recor&ing bape

reason whatsoever, or in any way not as
represented.” Triton tape Is processed
with an exclusive “Trionizing” technique,
which incorporates three essential tape
production processes in sequence, assuring
a product of high quality and reproduc-
tion capabilities. All Triton tape is splice-
free, wound on non-warp, non-squeal reels,
and includes a heavy-duty Mylar leader
at both ends to facilitiate and protect
labeling of recordings. A tape retainer
clip is supplied for holding the tape tight
on the reel. Ior details, contact Brand
Products, Inc., 39 W, 55th St., New York 19,
New York, c-7

e Dyna-Twin Headset. This new headset
recently introduced by Telex is intended
assentially for private listening to stereo
program material. The twin wide-range
dynamic receivers have a frequency range
of 50 to 15,000 cps. They are engineered

specifically for headset application and
are equipped with two comfortable ear-

mufi-type earphones. Construction of
stainless steel, Teflon and Neoprene as-
sures maximum protection from damage.
The Dyna-Twin comes complete with 8-
ft. flexible cord and 3-contact plug or
two standard phone plugs. It can be used
either binaurally or monaurally. Manufac-
tured by Telex, Inec, St. Paul, Minn. ¢€-8

# Dynakit Stereo Preamplifier. Available
in both wired and kit form, the new Dyna-
kit Model PAS-2 is a deluxe stereo con-
trol unit which features unusual versatil-
ity and flexibility along with exceptionally
low distortion and noise. Although as
many as seven stereo, or fourteen mono-
phonie, inputs can be utilized, the PAS-2
is simple in operation and uncomplicated
in appearance. Construction of the instru-
ment from the kit is greatly simplified
by the use of two factory-assembled
printed-circuit boards which include about

AUDIO e MARCH, 1960
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3 NEW TUNERS FROM

i FLH. SCOTT

330D
Stereo

AM-FM Tuner
8239.95%

Wide-Band FM...Wide-Range AM Make These
World’'s Most Sensitive, Most Selective Tuners!

The completely separate FM section of the radically new H. H. Scott 330D
stereo tuner utilizes H. H. Scott’s exclusive Wide-Band FM circuitry to assure
absolutely drift-free and interference-free reception in even the weakest signal
areas. Wide-Band design also lets you separate stations so close together on
the dial that ordinary tuners would pass them by. The separate AM section
utilizes H. H. Scott’s unique Wide-Range detector so that, for the first time,
you can receive full range AM broadcasts with fidelity and frequency response
comparable to FM. Special multiplex adaptor facilities let you convert to
multiplex at any time.

320 AM-FM TUNER
The many fine fea- -
tures built into this
superlative tuner,
including Wide-
Range AM and
Wide-Band FM,
have never been available before for less than
$200. This tuner is ideal where AM-FM sterco
reception is not available. $159.95%

310C FM TUNER
This professional
tuner is the most
sensitive and selec-
tive available. Its
outstanding per- - —
formance and sensitivity have made it the choice
of universities and laboratories throughout the
world. Sensitivity 1.5 uv for 20 db of quieting.
(IHFM rating 2 pv) $184,95%
*Slighlly higher West of Rackies. Accessary case extea.

...m H.H. SCOTT seeee

H.H. Scott, Inc. 111 Pawdermill Road, Depl. A-3. Maynard, Mass.
Rush me new catalog and complete technical spe«
cifications on all new H. H. Scott components.

1. Separate FM froni-end, silver plated for maxi-
mum sensilivity, 2. Separate AM front-end.
3. Separate AM and FM professional tuning con-
trols. 4. Wide-Band FM detector for distortion-free
reception an all signals. 5. Highly selective FM IF
siapes permit separation of stations close together
on dial. 6. Wide-range AM ‘detector. 7. Selector
‘switch. 8. Band swifch with these positions: FM,
AM Wide, AM Normal, AM Distant. 9. llluminated
_meter. 10. Sterec output jacks. 11, Jack
instant connection of multiplex adaptor-
Stereotape recorder output jacks.13. AM Ferrite
p Anfenna. 14. Chassis constructed of fheavy
er bonded to aluminum to insure reliability.
KE whistle filter. Specifications: FM sensi-
ty 2 microvolis for 20db of quieting; (IHFM
ng 2.5 uv); FM detector bandwidih 2 mega-

NAMC L sa wiaiis sloianid e os coraataly s adins b bomy v eaiscnsh
Address. ..
R RSN ey (o g i State.sviles e
Export: Telesco International, 36 W. 40th St., N.Y.C.
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three-quarters of the components. Aver-
age construction time is -approximately
aight hours. The built-in power Supply
enables operation with any power ampli-
response oY the PAS-2

fler. Frequancy

is 10 to 40,000 ¢ps + 0.5.db, and intermodu-
lation is below 0.05 per cent &t suflicient
autput to drive an average amplifier.
Equalization c¢haracteristics are closely
controlled through the use of l-per-cent-
tolerance comvponents in the critical net-
works, Tull details are available from

Dynaco, -Tne., 3916 Powelton Ave., Phila-
delph.a 4, Pa. c-9

e Fisher Speaker System. The new WS-1
“Wide-Surround’” speaker system offers
OWNErS

stereo. console and component

distinct advantages In that it greatly
enhances the sterev effect of conven-
tional speaker arrangements. According
to Fisher enginesrs, “by placing a WS-1

“Truly the world's finest...”

Skilled watchmakers working

ances, handerafi each GRADO Stereo Cartridge to'a degree
of performance which has become o universal standard of

quality.

Exfremely low surface noise due to phenomenally wide fre-
quency response, coupled with extremely low distortion and
excellent channel separation, achieve uncompromising realism.
Full bodied sound alive with delicate timbres, combined with
wide dynamic range, will thrill you with the impact of -a live

performance.

GRADO LABORATORIES, INC.
4614 Seventh Ave., Brooklyn 20, N. Y.—Export—Simontrice, 25 Warren $t., N.Y.C.

$49.50
$32.50
$29.95

Master Stereo Cartridge
Custem Stereo Cartridge

Micro Balance Tone Arm

to almost unbelievable toler-

on either side of the listoning area (and
closer to it than the main speslkers), the
augmented stereo sound pattern will be
Leard not merely as a strajght-line cur-
tain of sound, but ‘curved,' totally sur-
rounding the )listaner.” Although the WS-1
reproduces gnly the middle and high fre-
quencies, 250 to 15,000 ¢ps. the non-di-
rectional . character of low frequencies
permits the illusion that the WS-1 is repro-
ducing bass tones as well, On late model
Pisher consocles—there is a special WS-1
output. Fisher Radio Corporation, 21-21
44th Drive, Long Island City 1, N. Y. ©-10

® Sterso Test Tone Generator. This device,
which is called the Twin Tone and Is com-
pletely transistorized, permits balancing
tito oatput of stereo speakers in a matter
of seconds. It is simply plugged Into
unusged inputs of a stereoc amplifier and is

ready for immediate use. By sliding a
switch loecated on the front panel, 1 con-
stant 1000-cps tone is produced. The ol-
mime controls on the amplifier are then ad-
justed until the speakers have identical
output. A volume control permits adjust~
ing the signal to any desired level. The
Twin Tone 15 powered by an internal mer-
cury battery. XKinematix, Ine., 1616 N.
Damen Ave.,, Chicago 47, Il C-11

NEW LITERATURE

e Allled ¥Hadlo Corp.,, 100 N, Western
Ave., Chicago 80, Il., announces the re-
lease of » new 36-page booklet entitled
“This ig Stereo High-Fidolity.” Prepared
by the publications staff of Allied, with
the edilorial asglstance of Edward Tatnall
Canby, columnist and c¢hie!f record re-
viewer for' AuD1O, this easy-to-understand
booklel is a Lighly informative guide for
anyone who wants the facls on stereo.
Written in stralghtforward, non-technical
language and Yully illustrated, it covers
every aspect of component-type sterco-
phonic music systems. The function of
each component Is desceribed, and ex-
planations of important features and
specifications are included. Tor the “do-it-
yourselfer,” some tips are offered on select-
g components in kit form. Price of “This
is Stereo High-Fidelity” is twenty-five
cents. Request Stock No. 87 K 387, Cc-12

o Lafayette Radlo, 165-08 NLiberty Ave.,
Jamaica 83, N. Y. is making available free
of charge a second issue of the "Lafayette
Semi-Conductor Directory.” Expanded to
36 pages, this booklot provides engineery
and scientists with a comprehensive, easy-
to-use listing of the latest in diodes, tunnel
diodes, rectifiers, germanium and sillcon
transistors, with selected semi-conducgtor
schematies for industrial circuit applica-
tions. All major manufacturers and types
are listed complete with specifications,
applicationg and prices, The directory is
suitable tror loose-learf insertion. 0-13

6 Decca Edunoational Division, 445 Park
Ave, New York 22, N. Y., hag come up
with an  interesting innovation——the
"Decca XRecords Educational Catalog.™
Production of the catalog resulted from
careful study of the entire Decea library,
afteor which all material which is appli-
cable to education was listed and indexed,
by grade and teaching requirements. This
catalog will help teachers find records
which will be ugeful to Lthem in manyv
areas of education. It may he obhtained
hy any teacher or supervisor by writing
directly to Mr. RBRen Doutsehman at the
address shown nbove.
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WOOD PANEL

(from page 23)

However, our practical aim was, of
course, to come down to sonte reasonahle
size and still mainfain the desired low-
frequency response without resort to
any essential baffle in the conventional
sense. Sotne practical size had to be se-
leeted, and for purposes of preliminary
caleulations we selected a radiator size
of 22 %15 in., to he operated essentially
unbaflled. Using the motif of choosing
equivalent radiation resistamee values
leading to different ¢/ ratios depending
upon type of haffle, let us explore, the
region of response say at 40 eps for
carve (B) representing a small zealed
box, then enrve (C) representing the un-
hafled eondition. (Curve (B) is chosen
as being typieal of the better-qunlity
small enclosure systemsg in use today).
Tor this ehosen freguency of 40 eps and
2 piston diameter of 11 in., we again
have a areumference to wavelength ratio

of 0102 which yields a unit radiation |

resistance of 0.126 ohms. Now for this
value of radiation vesistanee for the 12-
. piston in a small box we ean move
over horizontally directly to enrve (C)
for the unbaffled condifion to get the
equivalent piston size for the smme level
of radiation resistance.

But here we must add an interim step.
Unit radiation resistance does not give
the complete picture, we must deal with
total radiation resistapce whieh is a
fimetion of piston area. Now the 12-
in. piston has an effective piston area
of about 75 square inches, while our
chosen panel has a radiating aven of
22x15=330 squave inehes, approxi-
mately 4.5 times as large. Conversely,
for purposes of equating the total radia-
tion vesistance of the two pistons in
question, the nnbaflled larger panel may
be considered to have a wmit radintion
value lowered by an equivalent factor
of 4.5, or 0.126/4.5=.028 ohms.

Keeping this niodified radiation re-
sistance figure in mind, we must next get
the equivalent “ciremnfercnce” to wave-
length ratio of the 22 x 15-in. piston. The
equivalent civenmference of this panel
area turns out to he 164 eentimeters.
The €/ ratio for 40 eps hecomes
164/860 = 0.192. We now interseet this
¢/k value of 0.192 with the “modified”
resistance radiation chavacteristic of the
paiel which is .028 ohms. This inter-
seetion, as shown in Fig. 4, is to fall
fairly elose to the enrve for a completely
unbaffled piston. This condition may then
be interpreted to mean that the 22 x 15-
in. unbafiled piston can prodnee radiated
power output at 40 eps equivalent to a
boxed-in 12-in. piston when only a small
percentage of the rear wave from the
unbaffled panel is subdued.
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Dipole Control Resistance

In order to attenuate the rear wave
by the proper degree it required sur-
prisingly little acoustie resistance (item
4, Pig. 2) placed in the path of the rear
radiation to drop it the small amount
necessary to move the operating charae-
teristiec of the system to fall along the
dotted enrve (D) of Fig. 4. Actually,
the rear resistance consists of a con-
trolled layer of fibre glass backed up
against 2 porons sereen whose aper-
tures added somewbat to the effeet of
the resistance material.

Sa linited, however, is the effect of
the resistive material, that the sound

radiated from hoth sides of coupler are
discernibly different only under very
critieal listening. Essentially, the radia-
tion Erom the system is then bi-polar
with lobes of radiation from both sides,
The frequeney response of the system
compared agamnst a conventional long-
throw, low-efficiency, low-resonance pis-
ton in a sealed acoustically stiffened box
is presented in Fig. 5. Because the bi-
phonic coupler is a doubly radiating
system, the ecurve éomparison was made
in a semi-live room to simulate the con-
ditions that would hold when the doulle-
poled radiation pattern was effectively
used. Such bi-polay operation would, of

tubes by
Amperex’

e i r—— — —

H. H. Scott engineers, preliminary to the design of their
Model 299 (10 Watt) Complaete Stereo Amplifier, can-
vassed the industry for tube types offering something
truly exceptional’in the way of reliability, low distortion,
low noise, low hum and absence of microphonics.

As has frequently been their experience, the people at

Scott found these qualities best exemplified
tubes, Thus, the tube complement of the Scott Model 299
includes four Amperex 7189’s, one Amperex 5AR4/GZ34,
and one Amperex 6BL8/ECFS80.

These and many other Amperex ‘preferred’ tube types
have proven their reliability and unique design advan-
tages in the world’s finest audio components.

Applications engineering assistance and detailed data
are always available to equipment manufacturers. Write:
Amperex Electronie Corp., Special Purpose Tube Divi-

for hi-fi circuitry

by Amperex

sion, 230 Duffy Ave., Hicksville, Long Island, New York.
AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICAYIONS

POWER AMPLIFIERS

BCAT/EL34: 60 w, distributed load

T189: 20 w., push-pull

6BAOS/ELBY: 17 w., push-pull

BCWS/ELB5: 25 w., high current,
low voltage

RF_AMPLIFIERS
BESA: Frame grid twin triode
6ERS: Frame grid shialded triode

SEHY/EF183: Frame grid pentode
for IF, remote cut-oft

6EJ?/EF184; Frame grid pentode 3 o!

INDICATORS
68FGS/EMB4: Bar pattern

IMI/DM?0: Subminlature “‘excla-
mation'" pattern

6BMB/ECL82: Triade-pentode, 8 w.,
push-pull

VOLTAGE AgPLIF]EB§
6267/EF86: Pantode for pre-amps
12AT7/ECCO1: ) Twin triodes, low
12AUY/ECCB2: } hum, noise and
12AX7 /ECC83: ) microphonics
6BLB/ECFBA: High gain, triode-
pentode, .low hum, noise and

microphonics

for IF, shacp cut-otf

SA06/ECCBS:
Dual Yriade for FM tuners

§008/EAFEY: Duo-diode pentode

RECTIFIERS
6V4/E280: Indirectly heated, 90 mA

6CA4/E201: Indirectly heated, 150 mA

‘5AR4/5234: (ndirectly heated, 250 mA

'2N1517: RF transistor, 70 me

2N1516: RF transistor, 70 me

2N131%5: RF transistor, 70 mc

)N542:
Matched pair discriminator
dlodes

IN87A:

AM detecior diode,

subminiature
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STEREO DEMANDED IT!
NTANNOY/ ENGINEERED IT!

THE NEW “MONITOR” DUAL CONCENTRIC

{the most advanced co-axial to date)

INCORPORATING

* New revolulionary magnetic shunt ecir-
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 balanece ecavity improving
high frequency response, redncing dis-
tortion.

Tannoy engineers have produced a speaker of unsur-
passed quality, already being used as a *Moniter' Ly world
wide recording, radio, and television companies. The ex-
tended range and increased 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 with the fully integrated sound

”MONITOR”

12” AND 15”

source of the ‘Monitor’ Dual Concentric makes it especially

suitable for steresphonic reproduction.

WRITE FOR DETAILS

TANNOY (CANADA) LTD.,
36 WELLINGTON ST. EAST, TORONTO, ONT.

TANNOY (AMERICA) LYD.,

80X 177, EAST NORWICH, L. 1., N, Y

The First Book of its Kind—No Other Like It!
SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

thing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
and how to do it whenever the source (singer,
musician, speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from
the necessities of the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified
by environment, hall, and scenery. Sound
sources are considered for their susceptibility
of control and need for it, and the many tech-
niques for applying electroni¢ sound control
are described and illustrated in thirty-two spe-
\ciﬁc problems. From these problems are de-

N\

RADIO
MAGAZINES, INC.
Dept. 2

Post Office Box 629
Mineola, New York

=

An invalusble reference
dispensable guide for anyone
working in the thealre—a com-
plete technological thesaurus for

rived svstems and cquipment specifications.
Complete procedures are given for: Planning,
assembling, and testing sound control installa-
tions—Articulating sound control with other
elements of production—Rehearsals and per-
formances — Operation and maintenance of
sound control equipment.

THE AUTHORS

During the past thirty years, the authors have developed
the techniques of sound control in opera, open-air amphi-
theatres, theatres on Broadway, theatres on-the-road and
off-Broadway, in concert halls and night clubs, in Holly-
wood and in the laboratory. Some of their techniques are
used in broadeast and recording as well as in perform-
ances where an audience is present. From their laboratory
have come notably successful applications of sound con-
trol to psychological warfare and psychological screening.

an inr

the engineer, architect, designer,

| am enclosing my remittance for $10.00
Send my copy of
SOUND in the THEATRE postpaid.

(No C.0.D., all books sent postpaid in U.S.A.\
and possessions, Canads, and Mexics.
Add 60¢ for Foreign orders.)

Name

Address

ay— ZTone — Stale

HANDBOOK OF S0

technician, student, and teacher
concerned with the reinfercement
of sound and speech.

course, have been meaningless in an
anechoic chamber, for the rear wave
wounld not have contributed to the re-
sponse of the system sinee it would have
been absorbed.

Choice of Piston Size and Material

It may be asked why for instanee was
a 22x15-in. piston size chosgen. There
are several facets to the answer. Prima-
rily, of course, we needed to select a
large piston for radiation purposes, buf
vet we wanted it to be small enough to
be easily accepted into any room acoustie
situation without taking wup valuable
floor space. Despite the fact that the
final radiator remained to be the same
size as our original trial ealeulations—
the over-all thickness of the entire bi-
phonie coupler assembly twmned out to
be only 414 in. We knew what we were
in for as far as providing a diaphragm
of these dimensions that would be stable
under the violent impulses of heavy low-
frequency signals. Wea realize full well
the problems that would be encountered
were this to be just another paper pulp
diaphragm.

We had many choices of types of
wood from which to choose the dia-
phragm material. As far as theoretical
considerations were involved, the weight
of the diaphragm was relatively imma-
terial. Of course, there are practical
limitations that are imposed, not neces-
savily by diaphragm weight considera-
tion, but by good usable andio power
available to the average consumer, and
we had to design the total coupler piston
to be within the power sensitivity of
prevalent loudspeaker designs. Yet, not-
withstanding these considerations which
however are strictly met, the actual
weight of the coupler diaphragm is over
160 grams. This contrasts greatly with
only 30 to 40 grams for the weight of
the “heavy” diaphragms of the presently
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Fig. 5. Low-end response of Bi-Phonic

Coupler (solid curve) vs. a conventional

low-efficiency, long-throw, low-resonance

piston in a sealed acoustically-stiffened
box.
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popular “low-efficieney’ systems. Yet the
over-all efficiency of this heavy massive
piston design is such that a good quality
20-watt driver amplifier will all but
push out the walls of the listening room.
The reasons for this will follow shortly
after we have examined an interesting
side effect of this heavy piston. In order
to resonate the coupler piston to the de-
sived frequencey of 30 eps at which it is
producing full output power, it had to
be suspended so extrewmely tant that the
diaphragm beeame almost immobile un-
less one placed his palm flat against the
piston and really pushed hard, in which
case it might defleet V5 In. Now we were
beginning to approach our musieal in-
strnment—with a larvge flat radiating
piston, tautly suspended, and yet eapa-
ble of resonating at any low desired
frequency.

Transient Advantage of a Stiff Radiator

Beeause the diaphragm is held so taut,
it is almost eompletely restrained from
moving. In fact, it 1s only under the
influence of the strongest percussion
notes—the kinds that are actually ear
shattering in intensity—that any motion
of the diaphragm can be seen. Motion
of the diaphragm can be felt, of course,
by simply placing the hand directly upon
the wooden coupler piston which op-
erates without being masked by the grill
cloth, for m its wooden rigid form it
requires no sueh protection.

The fact that the diaphragm is practi-
eally imnobile, even under the intense
driving signals, makes it possible to
- bave almost completely perfect electro-
magnetic coupling between the entire
voice coil and the magnetic gap, and yef
maintain excellent lineavity of magnetie
coupling for even the lowest desived fre-
gquencies. But linearity of motion within
the gap is not the only eriterion of good
performance. The electromagnetic cou-
pling efficiency between the voice coll
and the magnetie gap determines to a
great measure the transient response of
the moving system, both for the initial
step function and the ensuing decay
funetion. The point may hest be under-
lined by considering the transient deeay
funetion. In the general case, when the
driving signal stops, the diaphragm will
continue to oseillate nutil brought to a
stop by a combination of mechanieal,
acoustical, and electrical factors. Treat-
ing first the matter of electrical damp-
ing: in the case of the voice coil that
completely matehes the gap configura-
tion, when the (undriven) diaphragm
oscillates, a back e.m.f. is induced within
the voiee coil, which In turn generates
a cmrvent through the civenit which in-
cludes the coil and the output trans-
former secondary winding. This pro-
duces the well known electrical braking
effect, or damping, that brings the mov-
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ing system to a halt. Howeveyr, where
there is a considerable percentage of coil
not in the gap, the generated current
through the coil and transformer circnit
produces a field that is not compleiely
linked with the magnetie cireuit, and
hence the effectiveness of the electrical
braking is reduced, with subsequent de-
terioration of the transient response. Of
course, such deficiencies in  electrical
damping may be compensated by acous-
tical damping such as treating the inside
of a box enclosure with sound absorhent
material to the extent that eritieal damp-
ing may be obtained.

In the case of the piston coupler de-
sign, however, such resistive acoustic
damping becomes unnecessary not only
because of the extreme efficiency of the

electromaguetic coupling between the
coil and the gap, but also hecause of the
extra measure of true acoustic radiation
resistance loading upon the large dia-
phragm, which further damps the vi-
brating structure.

Conclusion

Because of its heavy mass and its
extremely taut sugpension, the coupler
piston motion is extremely restricted,
enabling high electromagnetie conpling
to be realized between the coil and the
gap, leading to high electromagnetic
efficiency and to optimum damping. Be-
cause of the minute motions of the large
diaphragm, magnetic linearity is of an
extremely high order. All of these fae-
tors fall into place simply because we

Stereo Recorder = Monaural Recorder
+ Sound on Sound Recorder
* Plays Half Track
and Full Track Monaural
» 2 Track and
A Track Stereo

from 349 5

'| NOW. .. for the first time...2
modestly priced professional

HERE'S THE YEAR'S BIGGEST NEWS IN STEREOQ
...and lookjat the price!

stereo recorder that has exciting features found only in the fines
instruments. You won’t believe it until you see it!

FEATHER TOUCH PUSH-BUTTON OPERATION + 4 HEADS, INCLUDING SEPA-
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS « 3 MOTORS, INCLUDING
HYSTERESIS DRIVE - MECHANICAL FLUTTER FILTER » DYNAMICALLY BAL-
ANCED CAPSTAN FLYWHEEL « INSTANT SOURCE/TAPE MONITORING « TWO
RECORD/PLAYBACK PREAMPLIFIERS + INSTANT START/STOP » AUTOMATIC
CUT-OFF SWITCH « 33/-714 IPS SPEEDS « AUTOMATIC TAPE LIFTERS « TAPE
LOCATION INDICATOR  SEPARATE MICROPHONE/LINE INPUTS, EACH

CHANNEL.
M 1
[ AMERICAN CONCERTONE |
See the phenomenal ! DIVISION OF AMERICAN ELECTRONICS. INC. E
CONCERTONE 505 | 9449 West Jefferson Boulevard |
| Culver City, California Dept. AUD-3 l
at your dealer, or send | Gentlemen: |
Please send your illustrated brochure on the new GONCERTONE
Lo ROt g | 505 STEREO RECORDER, and the name of nearest dealer. |
descriptive brochure and | |
Name S—
the name of your | ]
nearest dealer. I ACHTASS !
City Zone. Stale.— .- ———
e e e e e —— 4
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TAPE

Your choice of any $§7.95 4-track pre-
recorded stereo tape from the U.S.T.
catalog FREE with the purchase of a
Nortronics R/P Stereo Conversion Kit.

CONVERSION KITS

Now you can convert your
own tape eyuipment to
4-track steteo playback or
stereo playback/record with
these naw stereo coaversion
kits from Nortronlcs, Al) kits
come complete with hard-
ware and Instructions.

ol o i

WOLLENSAK-REVERE

WR-3S Converts 2-track stereo to 4-track pley. .$25.50
WR-40 Converts mono machines to 4-track play 32.50
WR-45 Converts any machine to 4-track play/rec. 37.50

VM
¥-6 Converts all machines to 4-track play. ..... $25.50
¥-7 Companion Stereo Erase for V-6 kit for rec. 14.50
WEBCOR
W-6 Converts two-direction machines fo 4-
track play—includes head shifter . $36.00

Weite for FREE U.S.T. catalog and spacific conversion
information for your tape recorder. Nortronlcs stersa
kape heads are the very finest available and are used
hr most 1eadmﬁ American manufacturers. Nortronlcs
also produces the world's most complete line of tape
heads and accessorles.

1015 So. 6th St,, Minneapolis 4, Minn.
Circle 6BA

CO.
INC.

mIT=t

TYPE .
251-A 4

BOOST—0-12 db
CUT—0-16 db
2-db steps

- AT
40 or 60 cps
AND
3, 5, 10, and
15 ke

PROGRAM
EQUALIZER

The 251-A Equalizer is a passive LCR
bridged-T network with two. sliding levers
for attenuation and equalization, ome for
low frequencies and one for high. This
type of equalizer bas long been the
standard for corrective equalization in
sound recording,

Impedanea: 600 shma

Insertion loss:24 db

Panel size: 3127 x 2Va”

Level: — 70 to + 20 obm
Power required: none
Nel price: $260.00

ELECTRODYNE
CORPORATION

503 South McClay St., Santa Ana. Calif.
Now York Clty: Rabert Marcy and Agwsoe., 1776 Bway.
Nend for latewt catulng

Circle 688
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postulated a large flat diaphragm, and
hecause we did it had te become a heavy
one. Sinee the diaphragn turned out to
be a beavy one, it became tightly sus-
pended, and so the radiator circle closes
in on itself,

While this disenssion has been mainly
abont the Jow-frequeney portion of the
Bi-Phonic Coupler, let it be said that
the high-frequency aspeets have not been
negleeted. Thesc are handled by a tweetey,
seen in Fig. 1 as the small cirele in the
upper corner of the panel. It consists of
a deep-molded phenolic dome serving as
a semi-diveet vadiator with a erossover
at 2000 cps. The entive system has an

impedance of 8 ohms, and will handle
powers up to 50 watts.

Objectively, the live room response
eurves shown in Fyg. 5 indicate that the
analysis from which the bi-phonie eon-
pler was derived was basieally correct,
and that it is possible to get exeellent
low-frequeney response from a stifily
snspended heavy inunobile, wunbafied
radiator. Subjectively, several dozens of
listening sessions with outside personnel
have without exception credited the hi-
phonie coupler with a “freeness”, or
“layzeness” of sound as against the
limited spacionsness of the boxed sys-
tems. y:

TRANSFORMERS

(from page 42)

cntput is up to the rated figure of 20
watts may be computed (sea appendix)
to be approximately 10,000 gauss, a
value that is well off the curve but it
will be seen that the harmonie distortion
is np to 12 per cént for a flux density
of only 3000 gauss and continues to
inerease rapidly at higher flux densities,
a quite intolerable result for a high-
dquality transformer.

The alfernative discussed was to use a
transformer having a primary induet-
ance of 50 henrics and thus having a re-
sponse that is flat down fo about 10 eps.
Reference back to the earlier discussion
indicates that sneh an induetance would
be achieved with a primary winding of
2400 turns on the same core. The in-
ereased turns bring the core flux density
on full load (20 watts) dowu to about
4500 gauss, the core material having an
effective permeability’ of about 3200 at
this flux density. The resultant primary
mduetance bas then risen to about 110
henries, making the ratio of primary
reactance to effective sonrce resistance
approximately 11.5 at 50 eps. Extra-
polating the enrves on Fig. 17 it is
found that the barmonic distortion is
about 1.7 per cent at fnll load, a very
considerable improvement in perform-
ance,

These figures mnke it quite clear that
when a high-quality amplifier is being
designed, the frequency response must
extend well below the nominal lower
frequeney limit vequired Dby the signal
spectrum if harmonie distortion is not
to be intolerably bhigh on low-frequency
sigieals, In this particular, thongh typi-
cal, example, the response wust be flat
down to 10 eps in order fo achieve dis-
tortion values as low as 2 per cent at
50 eps.

The reduetion of flux density appears
advantageous in redueing harmowe dis-
tortion but to a great extent this is an
illnsory advantage. Provided that the
flux density is kept below abont 5000
gauss at full rated power, there is little

to be gained by further reduction, for
though reference to Fig. 17 would sug-
gest that thie distortion is falling as the
flux densily is reduced, it must be re-
metnbered that 1 and in consequence the
primary induetavee Ly, and the ratio of
oL to R is also falling. Thus there is no
very signifieant redumetion in the per-
centage harmonie distortion percentage
as the maximuwm flux density is reduced.
None of the aliernative core materials
at present available offer hope of any
significant huprovement in this situation.

The curves of Fig. 17 also snggest that
distortion can be greatly redueed by
decreasing the effective resistance of the
source. At first thought, tetrodes and
pentodes appear appreciably worse than
triodes in this respect but forther in-
vestigation does not always support this
view. Two EL34's have an effective slope
resistance of 30,000 ohums as pentodes in
push-pull hnt only 6000 ohms connected
as a pair of triodes, but it should be
remembered that the effeelive source
resistanee from the point of view of
harmonic generation is the parvallel com-
bination of valve vesistanez and load
resistance. As pentodes, two EL34’s re-
guire an anode to anode load of 3400
ohims, making the effective souree resist-
anee about 3000 ohms. As triodes the
valve slope resistance had dropped to
6000 obms but the optimum load has
risen to 10,000 ohms, making the effec-
tive source resistance abount 3,700 ohms,
Thes in this instance triode connected
valves are slightly worse than the same
valves pentode connected.

Ultra liveax operation of pentode or
tetrode valves offers a significant reduec-
tion in effective sonrce resistance, an-
other reason for the obsolescence of
“straight” operation of pentodes or
tetrodes. Negative feedback, either over
the whole amplifier as a distortion re-
ducer, or from the anodes of the output
valves back into the cathode cirenit of
an earlier valve as & source impedance
reducer, has great advantages and is in
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fact the only method of obtaining dis-
tortion values in the region of 0.1 per
eent at full rated load.

APPENDIX

The flux density B in a transformer core
can  be calculated from the following
equation

i
B x 10*

SI14ifT 4

where B = flux density
V =voltage across winding
f=f{requency
Z'=number of turns on winding
A =core area sq. cms.

lines/sq. cm.

In the example used in the discussion ¥V
is the voltage developed across the anode
load R, of 3400 ohms at the rated output
power of 20 watts. This is

F=VWE,=VZ0x3400=260T.
Using a eore having an areaz of 1.5 sq. ius.
(10 sq. ems.) and the 2400-turn winding,
the core flux density B at a frequency of
50 eps is

260 x 10* i .

B = i % S0X2I00 X T0 "~ 4900 gauss.

At this value of flux density the effective
permeability may be taken as 3200 and the
inductance of the 2400-turn winding is
then

3.2 % 8400° x 8800 x 1.5
Ly=
8 x 10°

L at 50 cps= 84,400 making oL/R=11.5
The distortion where B =4900 lines/sq.
em. and L/R =115 is, from IFig. 17, ap-
proximately 1.6 per cent. x

POWER SUPPLY

(Continued from page 19)

=110 Henries.

the grids for eut-off will he a funetion
of the amplification factor of the triodes.

In order to achieve the maximum pos-
sible output voltage, R, and R, should
be matched to compensate for tolerances
in B, and R,, in €, and C,, and in the
location of the eenter tap of the frans-
former winding. Matching may be ac-
complished as follows: with R, short-
civeuited, and with power applied to the
transformer, B, and B, should be chosen
so that the alternating voltage at the
grids is zero. This mateh is not very
eritieal, and a suitable pair of resistors
should be found among five or six re-
sistors of ten-per eent tolerance.

It is evident from Fig. 3, which plots
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Fig. 3. Output voltage variation with re-
spect to potentiometer setting.
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No matter how wide the frequency
response of your present pickup, proper
stereo effect cannot be assured unless
the cartridge preserves perfect phase
separation throughout the midrange and
high frequencies. Unfortunately, many
respected pickups have no phase control
beyond five or six thousand cycles.

IS YOUR
JARTRIDGE

TRULY

STEREQO?

If a cartridge lacks this separation, the
balance control on the preamplifier can be
turned with little or na result. Both the
ESL-C99 Micro/Flex* and the ESL-C100
Gyro/lewel* cartridges are distinguished
by their near-magical response to the
balance control.

Prove this for yourself by comparing the
ESL with any other czrtridge on a good
stereo record. For example, “Persuasive
Percussion” (Command Records) demon-
strates the striking difference phase
control can make.

*Tlte superb new ESL-Cog MICRO/FLEX
(pictured left) is only $49.50 at yonr dealer’s.
The world sterco standard, the ESL-C100
GYRO/JEWEL, is $100 including transformers.

®

FOR LISTENING AT

Electro-Sonic Laboratories, Inc.

Dept. A » 35-5 4 Thirty-sixth Street » Long Island City 1, N.Y,
Circle 69A

ITS BEST

SM-30 (OUTPUT 15W-15W)
SPECIFICATIONS :
4-germanium dicdes, 23 tubes 4BQ5p.p.x2
Maximum Power Output: 15W-15W
Frequency Characteristics: 40 ¢fs~70K
¢ /s, within -1db {at 10W output)
Distortion : 17 ot 14W output
Gain (input for 10W ocutput Ji

FEATURES :

xCan receive stereophonic broadcosts of both
AM-AM and AM-FM independently ot the
came time and facilitates reception of ony
kind of broadcasts—AM, SW, FM.

»By pushing the "presence switch”, it-:un re-
produce powerful low sound which has
hitherto not been possible. .

+Easy to see "glamour magic eye" is equipped

ing indicati ce:1.23mV MAG ....3.17mV
for tuning indication. TAPE .
xBy only changing the mode swilch, output of MIC ....1.34mV X-TAL .... 54mV
as much as 15W-15W for stereo and 30W for AUX ....74mV

Frequency Response :
88~108Me/s x 2 for FM
535Kc/s~1605Ke/s x 2 for MW
3.5Mc|s~10Mc[s for SW

ordinary broadcast can be obtained.

A highest class versatile “mammoth” omplifier
that can also be used as a crossover 3500¢/s
channel amplifier.

SANSUI ELECTRIC CO., LTD.

460, Izumi-cho, Suginami-ku, Tokyo, Japan

_

Circle 698
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the angle?

55 (+5) degrees—a whale diamond—hand
polished

Why 55 (=5) degrees? To fit standards

set by record manufacturers. Styli
ground mechanically may have angles
up to 85 degrees. The Duotone stylus is
hand ground and polished as close to
record-groove requirements as possible.
A whole diamond, 2/3 embedded in the
stylus, that can't break off like a welded
chip—guaranteed—and the protection
of a microscopic inspection for £.0001
tolerance in its radius—that’s the angle.

AN\MANMANT

DIAMOND NEEDLE
Keyport, New Jersey
In Canada: Chas. W. Pointon, lid., Toronto

Circla 70A

RADIO SHACK FLASH!

For the newest and best
in electronics equip-
ment—stereo, hi-fi, ham
radio, tapes—mail cou-
pon today for Radio
2% Shack’s latest FREE
| 312 page catalog. Also
i get every new edition
. for next 12 months,
Free. Satisfaction guar-
“! anteed or your money
back. Mail coupon now.

ds of
one of thousan
]Uy RADIO SHACK buys

Tronsistor
Battery Rudio
19.95 Value

only

Shack {ransistor hat-

EXCIU:;L\Vif) g?\?;z%;xdxl “ 'mc_mi;‘i;i\l:ii‘z;_;

%}r?[ ’i\s less than 10 ounces. Py
i cer and ferrite antenna. 43

;‘:m:\:kingn, handsome molded caso.

1 Radia Shack Corg., 730 Commonwealih Ave,, 1
Baston 17, Mass. Hept. 60612 I
I Send FREE Electronics Colalog—Alsc every new I
issue for 12 months, o full yeor's subscription Free. l
Name l
' Address__ =
Postolfice I
| or City Zone____Slale o3
Circle 70B
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OUTPUT VOLTAGE—VOLTS

2 —— CAPACITOR INPUT
g:o ----CHOKE INPUT

0 !‘ T T T T
0 10 b1 30 40

OUTPUT CURRENT—MA

Fig. 4. Power supply regulation charac-
teristics.

voltage against the resistance of R,, that
a potentiometer of reverse logarithmie
taper (such as IRC taper P or Q) will
give the most satisfactory variation of
cutput as a funetion of pot setting. To
improve the vesolution of the control
setting, a padding resistor, R, can be
connected in parallel with the potenti-
ometer, so that the ontput reaches zero
just as the control setting approaches
the full counter-clockwise position. If is
suggested that component values be
chosen so that zero ouiput is reached a
little before the end of rotation, to in-
sure that the voltage can always he set
aft zero in spite of changes in parameters
due %o aging, temperature changes, line-
voltage variations, and so on. If a fur-
ther improvement in resolution is de-
gired, a vernier adjustment can be added,
in the form of a 100-k or 200-k rheostat
in series with R,

CAUTION : If a larger power trans-
former is used to provide higher owlput
voltages, the effects of increased power
dissipation in the resistance elements
must be accommodated, and the capuacitor
voltage ratings should be revised as ap-
propriate.

Regulation

The regulation of this power supply,
as is always the case when voltage con-

External appear-
ance of the varia-
ble power supply.

trol is accomplished by introducing a
series resistance element, leaves much
to be desired. Consequently, any adjust-
ments of voltage should be made under
load conditions. The regulation charae-
tevistics of the civenit ave shown in Fig.
4, which plots outpui voltage against
current. for several settings of the con-
trol. However, the poor regulation char-
acteristic does not consfitute a serious
drawhack, as regulation is seldom a sig-
nificant issue with the experimenter, if
the control ean be adjusted with the
fead i place.

Unexpectedly, the vegulation of this
cirenit is better with a eapacitor input
filter than with choke input, for the fol-
lowing reason. With choke inpuf, bursts
of eurrent through the tuhe generate
positive voltage pulses at the cathode.
These pulses inerease the tube’s internal
resistanee by driving the cathode more

Parrs Last

C,,C. 0.1 uf, 600 v, paper

C.,C; 8 uf, 600 v, oil filled

L, 4 Hy choke, d.c. resistance, 250
olimis,

Ry, R, 100 k ohms, 1 watt

R, padding resistor, about 2 megs
(see text)

Ry 2 megohms, potentiometer, reverse

log taper (IRC type Q-17-139,
“Q" taper, or equivalent)

R, R, 2.2 megs, 15 watt

s, SPST switch

T, Power transformer, 280-0-280, 6.3
v at 2.5 amps.

¥y GASTG tube.

positive than the grid, and thereby de-
crease the d.e. output voltage. A capaci-
tor at the input to the filter smooths out
the cathode voltage. Tor comparison
purposes, the power supply regulation
with choke input filter is also shown in
Ig. 4 (dashed eurves).

The ontput. voltages plotted were ob-
tained with the filter eirenit shown in
Fig. 1. However, any conventional filter
wonld be snitable, with some change in
ontpnt voltage and regulation resnlting
if the eirenit values are changed ma-
terially from those shown. xE
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ABOUT MUSIC

(from page 61)

writer fears that our concern with fae-
similes ‘“degrades the very artists upon
whose reputation the production and dis-
tribution of these facsimiles depend. It
deeeives those composers who, through over-
exposure to the limited areas eanght by the
facsimile process, are in danger of taking
too little note of the opportunities and the
responsibilitics beyond. And it ean mislead
andiences into seeking, in the concert hall,
those qualities that distinguish the fae-
simile, and into evaluating what they hear
in terms of its faithfulness to copies and
to the codes of copyists.”

Well, that’s quite an indictment! I must
say, however, that I cannot share any of

Mr. Lamb’s apprehensions: I know of no -

artist who feels he has been degraded by
the mere act of recording, nor have I yet

encountered a composer who was deceived
by having his musie released on a dise; I
do not seek facsimiles in the concert hall;
and, as for the “limited areas caught by
the faesimile process,” where hag Mr, Lamb
been for the past ten years? The recorded
repertoire available to the inquiring musi-
cal mind is astonishing in its scope and
diversity, and provides a valuable adjunct
to the often weary format of the majority
of concert seasons in Ameriea.

Behind all of Mr. Lamb’s arguments
lurks the man-against-the-machine bugaboo.
In this case the machine is an andio instru-
ment, and, as with all sophisticated instru-
ments, its value is entirely dependent upon
the person who uses it. At its worst, it is
nothing more than audio wallpaper; but at
its best, it ean bring us truly enriching
musical experiences. p:

AUDIOCLINIC

(from page 4)

queney transient came along and charged
the capacitor negative. As a result, the
grid wonld go negative, and might go far
enough negative so that the tube would be
completely cut off. The length of time that
this cutoff would continue would depend
upon the size of the coupling capacitor and
upon the size of the grid resistor with
which it is aszoeiated. By making the ca-
pacitor relatively small we do two things:
(1) we eliminate a long time constant dur-
ing which the signal may blank out, and
(2) we introduce a voltage division action

between the capacitor and its grid return
which will serve to prevent low-frequency
transients from appearing on the grid. We
do not make the coupling capacitor so
small in value that the audio response is
restricted. We want to remove the 1 to
10-eps transients which are not heard any-
how.

A 0.1-uf eapacitor is certainly a large
value, and if it is associnted with the usual
0.5-meg grid return, a long time-constant
will be present which will definitely be of
sufficient strength and length to cause the
effects noted above. E

AUDIO ETC

(From page 44)

for stereo, especially for four-wire stereo.
Second, the viscous damping is potentially
dangerous in stereo; a viscous impediment
to up-and-down motion can put enormous
forces, relatively speaking, on the vertical
compliance of the stylus, especially when
the reeord is warped—has waves in it. Lots
of them do. I found that without even
trying to measure it, I could hear definite
digtortion in my stereo sound when the
damping was lheavy. Xortunately, the
damping in this arm is variable, via a
set-serew on the top of the pivot; so I
loosened it up until it was virtually gone
and the arms moved free. That did it.

But another odd habit of this type of
vigseous-damped arm made more practical
trouble. The arm “sits” on its pivot and
will wiggle freely in any direction. It
therefore seeks its own level and if the
turntable isn't preeigely level will tilt the
stylus at an angle to the record. Now this
is mo great problem if your table is flat,
but as I have said, most people’s aren't.
I kept seeing the tilt, one way or the other,
with my naked eye, and wasted much time
in minufe level adjustments. But a more
immediate tilt trouble arose to complicate
the issue. Nickelg and dimes.

AUDIO e MARCH, 1960

You see (I hate to confess i, but . . .)
the sliders in this Japanese arm were just

PLASTIC SHELL

- CAST METAL

MAGNET -
WEIGHTING

NON-MAGNETIC

MOVABLE MAGNETIC METAL ARM

REAR WEIGHTS

( MOVABLE MAGNETIC
| FRONT WEIGHT

N\ \!/
1
MU-METAL STRIP |
UNDER PLASTIC TAPE CARTRIDGE SLIDER

)

fine, but the weighting inserts just didn’t
turn ount to Le very practical—or least not

try
this .
simple
test

...proves new
EMPIRE 98 most
perfectly balanced
transcription arm,
...finest '
for stereo
and
monophonic
records!

1. With an Empire 98 mounted on a turntable
board and fitted with a cartridge, adjust
counterweight until arm is balanced. 2. Dial
stylus pressure desired (one gram for each
marking on the built-in calibrated gram scale).
3. Place a record on turntable. Set stylus in
groove. 4. Now, tilt the board. 5. Note: The
arm remains in balance and the stylus re-
mains in groove at every angle, even if held
upside down. In the Empire 98 arm the lateral
pivot is located on the “balance axis"—in a
straight line with the counterweight and car-
tridge. Arms which place the pivot point out-
side the “balance axis"—will swing with every
change in angle. The Empire 98 adjusts stylus
pressure without disturbing the inherent bal-
ance. Once pressure is adjusted it does not
vary even with warped records., Arms which
move the position of the counterweight to
obtain stylus pressure are inherently unbal-
anced because they shift the weight to the
cartridge and create an inequality of mass on
each side of the pivot.

WHAT ARM BALANCE MEANS TO YOU. The
Empire 98 is so precisely balanced it will track
a record without favoring one groove wall or
the other, even on a non-level turntable. This
assures equal output to both stereo channels,
reduced distortion, minimum record and
stylus wear. 12’ arm, $34.50

EMPIRE 88 STEREO/BALANCE CARTRIDGE.
Superior moving magnet design is
combined with a new 4-pole, hum-
balanced construction for full
channel separation, balanced high
output from both channels. High
vertical and lateral compliance,
minimum dynamic mass and low
tracking pressure reduce record
and stylus wear to an absolute mini-
mum. With diamond stylus, $24.50

AUDIO EMPIRE

precision products of Dyna-Empire Inc,
1075 Stewart Ave., Garden City, N. Y.
Circle 71A
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NEW!

No. 120
THE 4th AUDIO ANTHOLOGY

$2.95 Postpaid
This is the biggest Audio Anthology everl
Contains 2 wealth of essential high fidelicy

know-how in 144 pages of complete ard-
cles by wocld-famous authors.

) i : - u
. w § :
e '
‘ NEW! Greatest Reference Work on Audie & Hi Fi

No. 123
booksheltf

“the best of AUDIQ>® No.124

A new compendlum of AUPDIO knowledge.

Here is a collection of the best of AUDIO—The AUDIOclinic
by Joseph Giovanelli...noted audio engineer and the original
high fidelity answzr-man—BQUlPMENT PROFILES cdited by
C. G. McProud...Editor of AUDIO. Here is a wealth of hi-ft
and audio informalion. Answers to the most important issues
in high fidelity and a vafuable reference on the performance of
leading makes of high fidelity components. Volume 1 $2.00

“The AUDIO cy‘lopediu"by Howard M, Tremaine

/ 1280 page
Up to the minute, including stereo! ? 1780 e ps

. 9 & 1600 ilfustrati
A convenient service 1o AUDIO wa
readers. Order you)r books ’ Here is one single volume with the most comprehensive cov-
IO g . erage of every phase of audio. Concise, accurate explanations
leisurely by mail—save time and of all audio and hi fi subjects. More than 7 years in prepara-
ravel, e pay the postage. tion—the most authoritative encyclopedic work with a anique
- : quick reference system for instant answers {0 any question. A
vital complele reference book for every audio engineer, tech-
nician, and serious audiophile. $§19:95

No. 112
TAPE RECORDERS AND TAPE RECORDING
Hy 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 re-
sults with honwe recorders. Covers room acoustics,
microphone techniques, sound effects; editing and
splicing, etc. Invaluable to recording enthugiasts,
Faper Cover $2.95 Postpaid.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited by C. G. McProud,
publisher of Audio and noted authosity
and ploneer in the field of high fidelity.
Contains a wealth of ideas, how to’s,
what to's .and when t(o's, written so
plainly that both engineer and layman
Cen  appreciate its valuable context.
Covers planning, problems with decora-
tlon, cabinets and huilding hi-f forni-
ture. A perfect guide. $2.50 Postpaid.

-l,

HANDBOOK OF SOUND REPRODUCTION No 110
by Edgar M. Villchur Enegs

Right up 10 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.

You save almost 60% with this combination of valu-
MARCH able audio and high fidelity books. The 3rd AUDIO
QNT I-éJOLO(%;!g 5().‘52.?_?) ;dl;l’a];:e l!(ecorders & 'Ic‘lapc
ecording ($2. ; Handbook of Sound Reproduc-

SPECIAL! tion ($6.50)

TOTAL VALUE OF ALL THREE $11.95

lt}egm::rh:ﬂ%ﬁgao_}goﬂcrcd for a limited SAVE Your cost ONLY $5.00 POSTPAID
me at o 5.

This offer expires March 31, 1960
SPEGAU You pay only $2.75 for this $6.95 Good only on direct sale from Publisher

Order £0863

book when you order It with any other book on this page.

7% ; AUDIO Bookshelf
: - 7 T =\, - RADIO MAGAZINES, INC., Dept. 62
g A % I i P.O.Box 629, Mineola, New York
: =] fawn e 08 i iy, [ > Please send me the books I have circled below. I am enclosing the
: pad B , -} b } L pad .
| iz e P - e e ] R full remittance of $......covueeenn ...(No. C.0.D.)
{ f All US.A. and CANADIAN ordz.rs shlpped postpaid. Add 50¢ for Foreign orders
L } i . (sent at buyer's risk).
i - BOOKS: 11 1
pos| (s [==WT 1} g 4 0 12 115 120 123 124 0S63

NAME ADDRESS

CITY. ZONE STATE




for my pmltiple-eartridge situation. We
tried to pre-adjust the weight for eaeh in
the installation, but it wasn’t easy. I
found, in my perennial haste to get my
work done, that gemerally the cartridges
were foo light and that a small and judi-
ciougly placed weight on the arm brought
things to the proper state. It was some-
tinies a4 bit of motal or a washer or boll,
but nore often and conveniently, a coin.
So simple, and so handy.

It did work, T asnre yon, and I achieved
very proper stylus forees. (I ean now judge
the foree fairly well by the effect on my
finger tip, even without fancy wmeasure-
ments.) The hitch was that they wers
tipsy. If the coin waan't szactly in the
middle and the turntable exactly flat—or
equivalont combination—the arm quietly
leaned sidewise and the eping kept falling
oft, anyhow.

I'll put aside any account of my other
ndapting procedures for thia intercstingly
outdated arm, except to say that we did
fix it np for multiple-contact sliders (we
have actnnlly user five contacts) via a spe-
cial aud ingenious plug and socket: we
ingtalled a mono-stereo switeh (paralleling
the two leads for mono) and even an auto-
mafic ground (more on this, later). Tt way
stereo tn all respeets now, and exeept for
the styluy-foree proklem was highly satis-
fiactory.

Well, 1 ot one whiff of the zero-balance
itdea and decided at once that it counld be
combined with n hetter weight system for
the Japanese arms before we finnlly re-
pliced them, What we needed were tawo
clements, (1) An adjustable weight on fha
rexy overhang, for zeroing out the cart-
ridge halanee. (2) A movable, adjustabls
weight—much less heavy—to slide along
the mam hody of the arm for the stylus
foree desired, after zhe zeroing process, A
third necessity (3) was a means to attach
these weights to the arm, yet leave them
movable for adjustment. That was trieky,
and yon wouldn't goass our dizzy answer.
Magnets and mao-metal strips.

I happened to have zome odd picees of

thin mu-metal, in the shape of transformer
leaves or the like, and my assistant cut
gome of thig up. A narrow (3”) strip wag
placed on the flat top of the arm (which
1s non-magnetic) for about seven or eight
inchas, fronmy the pivot dlown to the neek of
the arm ‘“head,” and sealed down neatly
with a half-inel strip of plastic sticky tape
aver it. On the rear overhang we put a
shiorter strip in tha same way.

We had experimented to find the proper
waights and my assistant now proceeded

to east them. e monubted a small picee of |

bar magnet, of the gort yon can buy for
honsehold wuse, imto o plastic holder and
added weight via Wood’s wmetal, which
melts i boiling water. As an industrial
enginecr he has this sort of thing at his
finger tips. The plastic is a sort of fat-
tened tube seetion with ono end sealed,
maybe three-quarters by a half by a quar-
ter inely, The finished weights are neatly
colored, a pair of heavier maguet-weights
for the rear-end balance (two for more
range) and u mueh lighter one, different
color, to do the front-end sliding adjast-
mont. They stick to the muanctal strips
very nicely and woi’t full off shovt of a
major displacement of the turntable box.
(We put a small plastie box near the turn-
tahle to take them when moving day ar-
river.) The mu-metal strip itself with itg
neat plastic tape eovering is u guide for
centering and thus minimjzes the problem
of the Jeaning stylns.

The procedure is simple. Plug in your
cartridge, momited in it glider. Pot omo
or botl: rear weights on the mo-metal strip
and adjust until the eartridge floats. Then
pubt the front weight on ite longer sirip
and glide forward to the proper stylus
foree.

It works just fine—and I have a very
rough calibration in garms marked on the
plastic strip, jnst for looks. It could, of
course, be made accurate sinee this seale
s invariable, once the cartridge’s weight
has been balanced out to zero,

But T thiuk I like the more professional
arrangement. on the Empire 98 arm even
better. E

LIGHT LISTENING

(Jrom page 10)

MONOPHONIC

Jerry Bock: Fiorello
Capite]l WAD 1321

The wail of a slren at the stavt of the
ovariire notlfies the listener that this mnsi-
cal biagraphy of one of New York City's more
popular rouyxors isn't zolng to take itsel too
gerlously. The authors selected the sezment
of Fiorello La Guurdia's career that would
provide the most colorful backdrop for the
show. 'This ¥s the stury ol hls personal life
while getting started in politles during the
wild adminlstration of Jimmy Walker. Capi-
tol's original cast recording proves one point
immedintely. The producers of Pajama Gainp,
Damn Yankees, nnd West Sidv Story cnn turn
out a hit show on almost any subject and
give it enongh ¢olor and life to register Jn n
recording, Paotitics and Poker, one of the hit
sofigs, entablishes (he atmonphere early in the
record. Onfalr introduces Tom Bosley in the
title role ag he coaches the Cemule employees
of the Nifty Shirt Walst Co. In pieketlngy
techniques. Ylorello’s cumpaign song when
running for Congress, The Name’'s LoGuardin,
Is delivered fn scveral languiges. 'The love
songs dre handled in ladvlike fashion by Pa-
tricia Wilson, Pat Stanley, and LEllen Hanley,
Elleen Modgers and a girl’s clhiorus Intro(iwe
gome of the corn of the times in the Walker
campadgn song, Gentleman Jimmy. On the evi-
dence of this record, the produetlon number
most enjoyed by the cast occurs late in the

AURIO e MARCH, 1960

show—Tle Liftle Tin Bowa. 1lt’'s one hianad
you'll be tempted to repent ns a procession of
politicians takes turn explaining, with deeply
mjined Innaecence, liow the loot happened to
worm fts way inte theic tin boxes. Capitol's
sound (s bright without straining for effect.
The mildng of the orchestea s particulavly
stuceessinl in getting ¢he tonches that under-
line the actlon in any polished show.

Percy Faith: Bouguet
Columbia CL 1322
Ray Elks: I'm In The Mood For Strings
MGM E 3779 @S5TC-3779

Perscverance apparently pays ol in the re-
cording stadlo even when background musie
is on the docket. For years, Columbia has as-
signed the same roecording engineer to the
Perey Faith sessions to ensmre o continngty
in niking methods. In this DBouquet albnm
(Bnlitude, Ebb Tide, Lauwruw, etc.) Porey
raith dispenged with his normal complement
of. brasses and winds. The orchestra was «li-
vided iato fonr secilons Tor casier coutrol at
the comsole—two banks of violing, one =ce-
tion of low strings aud a secction occupied by
plano, harp, guitar, and vibraphone.

'The MGM project with Ray Ellis doesn't
digplay much luster. A dull studio Qiminishes
gome of the naturnl appeal in the strajght-
forwnrd string arrangentents. Iach tuwpe js
further burdened wlih a wordless cholr—a
device thut, one of these days, is going to
becoma old hat even at the consumer level.

WHEREVER  YOU
MAY GO
MUSIC IS ALWAYS
WITH YOU

NEAT
TRP-82

1-Complete set
2-Band radio
.3-Speed record

8 transistor high sensitivity:
SW/MW-: radio phonogragh
Enable to play

EP discs by 6

pes of UM-I

(1:5) battery.

SPECIFICATIONS

Traasistor : 8 transistor super
heterodyne
Receiving
range : 535KC-1605KC BC
7MC-18MC SW
Speed : 33.1/3, 45, 78 r.p.m. with
speed control.
Motor : DC micro-motor with
govaraor.
Output
power : 400Mw. max.
Turntable : 6.5” dio. metalic
presiing.
Cartridge : Crystal turnover type.
Frequency
range: 150-10,000 cps.
Electric -
source: 6 pce. UM-) 1.5V dry
battery.
Speaker: 4:26” permaonent
dynamic speaker.
Measuremant : 13% X 9.5" X 5.9”

NEAT ONKYO DENKI CO.. LTD.

No. 4, X-¢home, Kanda Hatngocha, Chlyoda-ke, Tokyo, Japan
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the only

way to continue getting

performance from your

hlgh ﬁdehty stereo
cartridge is to be

your replacement stylus
is a genuine

precision made stereo

STYLU
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Truly A
“"Collector’s

ftem"’

COMPLETE! THE "“INSIDE STORY"'!

“From Tinfoil to Stereo”

The Evolution of the Phonograph

e by Oliver Read
% & Woalier L. Welch
el a® HERE IN WORDS AND

RARE PHOTOGRAPHS

is the whole foscinaling
history of the ghonograph
—the absorbing slory of
the men and exciting
evenls in its developmeni!

ol o

You’ll be fascinated by this
masterful account. Covers
everything: man’s earliest
dreams of imitating sound;
the Edison tinfoil phonograph; earliest proto.
types; the patent struggles; cylinders and discs;
the coin phonograph; the internal horn; contri-
butions of radio and sound pictures; war of the
record speeds; component systems; tape vs. discs
—right down to stereo. A wonderful baok for
every audiophile and phonograph connoisseur,
576 p.; 6 x 9”; hundreds of rare photos.

Special Prepublicatian Price, only 5895

Les Baxter: The Sacred Idol
Capitol T 1293

Do people still buy thiz sort of thing?
Somehow I've been under the hnpression that
musie dealing with Aztee gods went out with
the early talkies yet here it is again onm a
brand new disec from Hollywood. The men of
Les Baxter's orehestra have been hardened to
this activity in previous execursions to non-
existent faraway places, The (wenty-five-voice
chorale does its best to show interest in selec-
tions with titles such as Gardens of the Moon,
Fruit of Dreams, and Pyramid of the Sun.

Peggy lee: Latin Ala Lee
Capitol T 1290

Onenr committed to the concept of Broad-
wuy show hits in Latin tempo, the producers
af this latest Pegzy Lee albim didn't seftle
for half-way measures, A wavering in resolve
would probably have undermined the entire
project. After all, the conversion of Okla-
homa's Swrrey with the Fringe on Taop into
a1 cha-cha-cha leaves little room for inde-
cigion or weakness of nerve, Drawing upon
the pool of Latin instrumentalists in the Los
Angeles area, conductor Jack Marshall has
assembied a group capable of sailing through
a dozen show tunes as though they were the
brainehild of some South American song-
smith, Four Afro-Cuban drummers add fur-
ther spice throughout rhe album, Peggy Lee
displayg, in addition to the easy warmth that
always has been her trademark, a poise that
should be the envy of every gal who faces a
mike in the line of duty. Recommended more
for its audaeity than as a possible start of
a general trend.

Buddy Cole: The Most Recorded Songs
Of All Time Warner Bros. B 1357

There is little need to check the accurancy
of the statistic elaimed in the title of thiy
album, The ten can’t-go-wrong tunes include
Star Dust, Regin the Beguine, Body and Soul,
St Lowis Blues, September Song, and Oter
the Rainbow, The Cole keyboard style retaing
its incisive command of color witheut lapse
into mannerisms. The sound hag a tinge of
commercial  reverberation although in  no-
where near the gquantity found in some Holly-
wood pop reeordings previonsly released on
thiz Iabel. =

SAVE YOUR
COPIES OF

AUDIO

Attractive and
practical for your
home or office

s Each file holds a
full year's copies.

¢ Jesse Jones VYol-
ume Files for every

publication. 3 for $7.00

6 for $13.00

ORDER NOW —send
check or money order

MAGAZINE FILE CO,
520 FIFTH AVENUE
NEW YORK 346, N. Y.

= Covered in durable
leather like Kivar,
tille embossed in 14
Kt gold,

Satisfoction guaronteed

—CLASSIFIED—

10¢ per word per Imsertlon for noncommercial
advertisements; 25¢ per ward for commercial adver-
tisements. Rates are net, and no discounls will he
allowed. Copy must be panied by In
foll, and must reach the New York office by the
first of the month preceding the date of issue.

Rates:

TRADE UP TO STEREO: Largest selec-
tion of new, used hi-fi components, Profes-
sional service facilities available. Write Audlo
[u\chﬂnge Dept. AIL, for trading information.

153-21 l-hlhicle Ave., Jamaici B e

iranches in rookl,\'u. White Plains, Man-
hasset.
HIGH FIDELITY SPEAKERS REPAIRED

Amprite Speaker Service
168 W. 23rd St,, New York 11, N. Y. CH 3-4812

ENJOY PLEASANT SURPRISES? Then
write ns before vou purchase any hi-fi. You'll
be glad you did. Unusual savings. Key Elec-
tronics, 120 Liberty S8t, New York 6. N. Y.
DVergreen 4-GOT1.

WRITE for confidentinl money-saving prices
on your Hl Fidelity amplifiers, tuners, speak-

ers, tape recorders, Individual quotations
only : no eatalogs. Classified Hi-Fi Exchange,
AR. 2375 East 6b6th St., Brooklyn 34, N, Y

UNUSUAL VALUES., Hi-Fi componénts,

tapes and tape recorders. Send for package
quotations, Stereo Center, 18 W. 37th St.,
New York City.

SALE: 78 rpm recordings.
I'ree lists. Collections bought. P.
{AU), Veronn, N.

RENT STEREO TAPES—over 900 differ-
ent—all major labels. I'ree cntnlog. Stereo-
Parti, 1608-H Centinela Ave., Inglewood 3,
California,

INDUCTORS for crossover networks.
types in stock. Send for brochure. ¢ & M
(ﬁ»i!s. 3016 Holmes Ave., N.W., Huntavl]lc.
Ala.

WESTERNERS]! SAVE
components! TFree delivery and advisory
service, Speecinl prices on package deals.
Charles Munro, Andio Components, 475 Lin-
den Ave., Carpinteria, California.

FFOR SALE: “Hi
1-38: “Aundiocrat
Qct. Dec. 54,
Offer. Snader. 105
Del.

LOYW QUOTES on evervthing. Hifi &
Stereo tapes. Bargain list. HilYi, Roslyn 4, 'a.

BXCHANGE : Altec 635A mierophone,
rugged non- or semi-directional dynamie,
famour “saltshaker” in perfect condition, for
an AR-1 or KLH-4, R. Kessler, 1300 York
Ave,, New York 26, N. ¥

AUDIO and “Radio News”
‘64, each szet 10 ;
AM-FAM tuner and I)reﬂmp
tweeter, £15. All f.o.b. Oakland. Snyder, 409
Orange St., Oakland 10, California.

HI-FI COMPONENTS, tape recorders,
Special  quotes Dynakits, Bell equipment,
Rayla Co., 1470-0 Elmer Road, Wantagh, N, \

IFOR SALLE : ACA Model 808C Twin-Trax lsmu
recorder mechanism, 15 ips, in good condition,
$40 ; Electro-Voice Model 650 mierophone, $20 ;
Jml\mn audio oscillator, $§20. Donnic Brown,
1305 Watson, Moberly, \Io.

SELL: Electro-Voice T250 driver, X6 net-
work, GHD horn, §75: Jim Lansing 375
drn(- N500 network, 3537-309 horn-lens,
University 15W woofer, SGU, John
Ihmer 683 Locnst St., Gﬂlosbm‘g. 1

TEST YOUR AUDIO ACUITY! Ultra-
sensitive recording technigues eapture and
amplify the essence of gounds that ordmnrlh

1900-1950,
O. Box 153

118

MONEY on your

at Home," Nos,
Vol. U_complete : Auplo,
Feb. '55-Dec. '59. Best
1. 35th St. Wilmington 2,

ci Music

Jan. ‘50--Dec,
Sargent-Rayment SR- \l)‘%
STH: Atlas HF-

G0 60006000000 AEUSBSOSEBILOSEDLES o

® HOWARD W, SAMS & CO,, INC. A' F R E RESERInTIVE FSLEDSE: go unheard. Using thcse teclmhnm: we've ri-
-« y N H . UPON REQ corded the everyday “small” sounds of the

1738 E. 38ith 5., Indianapolis &, Ind. .

e ) .. s i L] home. The results will challenge your soundd
« Send.....copylies) of "From Tinfoil 1o Stereo” (EPR-1). 4 judgment. Enfertaining and informative. In-
. a4 itaidl enclosed, . troductory offer of twenty sound surprises
. . on fape for $2.00 postpaid. Tapes arve full
® Name . WANTED : 1R8-inch Cinandagraph speaker. track 734 ips recordings made on  Ampex.
= ® Box (CC-1, AUDIO, P. O. Box 629, Mineola, Aundio Specialities, Depf. A, Box 8203, San
= @ | New York. Antonio, Texas,

® Address .

i % SBVERAL Audio Process model AP-11 low I'OR SALE: Scott 130 stereo we.nnp. like
o City. Zone____State A resnmmces.i.id.nmpgd Rumo woofers: 4. ;i dll}). 1{;:3\]'5 Soru: (-ndo‘ s]tereo 1;1'111 ] S15; ‘ ;%0

magnet, eac equires recommende: M3 stereo cartridge, almost new, 82
FR B s 6.8 ero b e R C NS oW OO BOP | n H Sealed . Dafhe. G q(‘mn 15 Manet Circle, Houland, 151 Hartford Tpke., Hamden 17,
Circle 74B Chestnut Hill, Mass, LAsell 7-0826. Conn.
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AMPEX

PROFESSIONAL

series 300 one 351
DUPLICATORS

S for conversion
P A R T and replacement
LARGE STOCK
OF EVERYTHING

SONOCRAFT

CORPORATION

115 West 45th Streel, New York 36, N.Y.
JUdson 2-1750

Circle 75A

WJM/Q\ (

ANTENNAE

Get more FM stations with the world's most
powerful FM Yagi Antenna systema

Send 254 for bookial “Thems And Varie-
tions™ contalning FM Station Directory.

2 APPARATUS DEVELOPMENT (0.
= Wethersfield 9, Connecticut
Circle 75B

-

—

A
High Fidelity Equipment
Complete Lines @ Complete Servica

Hi-Fl Records — Components
and Accessories

GLECTRODOICE
SOUND SYSTEMS

126 DUNDAS ST, WEST. TORONTO, CANADA

Cirele 75C
BEST IN HI-FI VALUES/
NO All orders rushed to you
DELAY in factory-sealed cartons.
SERVICE Write for free catalog.

25-A Oxford Road
Maossapequa, New York

audigh

Circle 75D

LOOKING FOR a

pleasant surprise?
Writo for our new hi-fi
cataleg. You'll be glad
you did.

KEY Electronics
120 Liberty St.,
New York 6, N. Y.
CL 8-4288

Circle 75E

A NOTE TO THE HI-FI BUYER

AIR MAIL us your requirements for
an IMMEDIATE WHOLESALE QUOTATION
Ccmponents, Tapes and Recorders
SHIPPED PROMPTLY AT LOWEST PRICES

WRITE TODAY FOR FREE CATALOG
- 714-A Lexington Ave.
9““ mdi,leg New York 22, N. Y,

Circle 75F
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Indusry People. ..

C. Robert Paulson has been appointed
manager of the Professional Audio Pro-
ducts Divigion of Ampex Professional
Produncts Company. He replaces Fraak G.
Lennert who will remain with the com-
pany in an advisory capacity on audio
matters, As well as taking on his new
duties as division manager, Paulson will
continue in the position of marketing
manager for the Professional Products
Division until a replacement ig appointed

. Leon Kuby is the newly-named sales
manager of the Citation Kit Division of
Harman-Kardon, Ine, . . . New additions
to the administrative staflf of Audio De-
vices, Inc, at its Stamford, Conn., plant
are Donald J. Moore and David 'W. Muxphy.

Appointment of Don EKirkendall ns as-
sistant manager of advertising and sales
promotion has been announced by Everett
Leedom, advertising manager of Rlectro-
Voice, Inc. He succeeds Dean Nordquist
who was yrecently named assistant sales
manager of the new E-V Cartridge and
Needle Division Rod Xershenstein,
formally with Ampex Corporation, is the
now generial sales manager for Glaser-
Steers Corporation. He will be responsible
for all sales activities and will report
direclly to Juling Glaser, president.

willlam H. Miltenburg, former chief
engineer and manager of recording studios
for RCA-Vietor, has been named manager
of operations for United Stereo Tapes, a
divigion of Ampex Audio, Inc. . . . 2 Appoint-
ment of Dr. Harvey Pletcher as a consult-
ant has been announced by S. N. Shure,
president of Shure Brothers, In¢. One of
the pioneers of acoustical science, Fletcher
was director of physical research for Rell
Telephone Laboratories until his retire-
ment. in 19849,

jm /VOIGJ-...

NEW TAPE PLANT. A new pilot plant
designed to evaluate and produce esoteric
magnetie tapes has been completed in
Lodi, N. J., by Perrodynamics Corporation.
Part of the company's expanded research
and development program, it will be used
to investigate manufacturing techniques
for such sophisticated tapes as those used
to instrument missiles and satellites, re-
nroduce telovigion programs, automate
factories, and process computer data. In
slightly wmore than three vears, Ferro-
dynamics’ annual sales have grown to
nearly $1,000,000. It has reached its pres-
ent volume ahlmost selely with recording
tane for high fidelity music reproduction.
Besides its “Sonoramic” and “Brand Five”
tapes, Ferrodynamics supplies tapes for
the private labels of other firms.

NEW U. S. REP FOR BEAM-ECHO. To
represant exclusively in the United States
the complete line of sound reproducing
equipment manufactured by Beam-Echo
Ltd. of London, Eng., o new agency known
a8 Beam-Echo Intermational Ltd. has been
established with offices, showroom, ware-
house facilities and service and parts de-
partment at 820 Greenwich St.,, New York
14, N. ¥. Andre Rahmer, managing direc-
tor of Ream-Keho Ltd., England, is chair-
man of the new company, and Michael
Muckley is president. Also represented by
Beam-¥eho International Ltd. is Fergnson
Radio, prominent British manufacturer of
nackaged stereo phonographs and table
radios. Manufacturers representatives are
now being appointed for both lines. =

special
recording tape

$1.19

1200 #.; 7”—guaranteed splice-free
1800 ft.; 77 . . . $1.89. Enclose 13 for
wach 'ae'| to cover postage and handling.

SOUND CORPORATION

820 W, OLYMPIC BLVD.. LOS ANGELES 15, CALIF.
Circle 75C

trade-in

YOUR PRESENT HI-FI
EQUIPMENT FOR THE

60 WATT STEREQPHONIC
FM-AM RECEIVER
The most sensitive and
most powerful
stereo receiver!

" Nothing has been spared
to incorporate the best of every-
thing on one compact chassis. Specifi-
«cations are truly an engineer's dream..
Features 1uv sensitivity; 2 power
supplies; 15 input and output

jacks; 22 controls—pro-
duces 60 watts.

Buy FISHER at
AUDIO EXCHANGE and Take
Advantage of
AUDIO EXCHANGE’s UNIQUE

Services Such As:

Fabulous Trade-Ins—
We specialize in trading
by mail

1 Exciusive Trade Back Plan

L= ITime Payment Plan
(Metropolitan N. Y. Customers Only)

‘/F__ d and

Hi-Fi Constiltants
1#* Famed Hi-F] Service Laboratory
‘/ Custom Instaliations by Experts.
B 1/ Hi-Fiis Our Only Business

Write Dept.A30 Jor our unique
Trade-Back plan, Trading Information
and Catalog

¢ audio
exchange

The Hi-Fi Trading Organization
159-19 Hillside Ave., Jamaica
AXtel 7-7577

Branch stores at:

367 Mamaroneck Ave, White Plains, N. Y.
WHite Plains 8-3380

836 Flatbush Ave., Brookyn 22, N. Y.
BUckminster 2-5300

451 Plandome Ave., Manhasset, L. I.

MAnhasset 7.5737

Circle 75H
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GRATED STEREO AMPLIFIER

A completely new sterso high fidelity cmplifier
with a high quality of repreduction, versatility of
operation, and dislinctive styling.

A full range of controls snables you to enjoy the
utmost in listening pleasure in any tituation. De-
luxe fsatures include: unique ‘‘Bland’’ control
for conlinuously variable channe! seporation—
from full monaural to full stetec, 4-position
Selactor, Mode, Loudness ond Phase swilches.,
Also previded are outputs for 4, 8 and 16 ohm
speakers. Hum-free operotion is insured by the
use of DC on all preamp and tone contrel tobes.
Harmonic distortion, less than 0.25%. 1M distor-
tion, less than .5%,. Hum ond noite, 74 db below
full output. Designed with the kit builder in
mind, astembly is simple—no spacial skills or

XT- 250A. LA-250A

IN KIT FORM § COMPLETELY WIRED

7450 | 99.50

legs, all parts, tubsr and detailed instruction

manual. Shpg. Wt., 26 Ibs.

KY-250A Sierao Amplifier Kit... .. 5.00 Down
Net 74.50

LA-250 A Sterea Amplitier, wired....... 5 00 Down
et 99.50

KT-500 FM-AM

More than o year af research, planaing and en-
gineering went into the making of the Lafayette
Stereo Tuner. FM specificotions include grounded-
grid tricde low noise front end with triode mixer,
double-tuned dual limiters with Foster-Seeley dis-
criminator, less thon 1% harmonic distortion, full
200 kc bandwidth and sensitivity of 2 microvolts
for 30 db quieting with full limiting ot ona mi-
crovolt.

The AM and FM sections havs separate 3-gang
tuning condenser, seoparate flywheel tuning and
separate volume control. Automatic frequancy
contral ‘‘locks in’’ FM signal permanantly. Twa
separate printed circuit boords moke canmstruction
and wiring simple. Complele kit includes all parts
and malal cever, a tiop-by-ttep instruction man-
ual, schemalic and picterial diagrams. Size is
13%” W x 10%” D x 4%” H. Shpa. wt., 22 |bs.
KT-500 . v 5.00 Down ........... Not 74,50
LT-50. Sa abeve, compl factory wired
and tested ...... 5.00 Down, ...... Net 124.50

KT-600 PROFESSIONAL
STEREO CONTROL CENTER

Solves Every Stereo/Monaural
Control Problem!

Provides such unusuval features as a Bridge Con-
trol, for variable cross-channel signol feed for
elimination of ‘‘ping-pong’‘ (excggerated separa-
tion) effects. Also has full inpul mixing of monau-
ral program sources, special **null’‘ siereo bal-
ancing and calibroting system. Also has 24 equal-
izalien positicns, all-concentri¢c contcols, rumbla
and scratch filtars, loudness switch. Clulch type
volume controls for balancing or as 1 Master
Volume Control. Has channel reverse, electronic
phasing, inpul lavel controls. Sensitivity 2.2 mil-
livalts for 1 velt out. Dual lew-impedance aut-
puls (plate followers), 1500 ohms. Responsa 5-
40,000 cps = 1 db. less than .03% IM distor-
tien. Uses 7 new 7025 low-noise dual trlodes.
Size 14”7 x A%” x 10%”. Shpg. wi., 16 lbs.
Complete with printed circuit beard, coge, pro-
futely illustroted instructions, all necessary parls.
LAFAYETTE KY-600—Steres Preamplifier kit—
5.00 Down Nat 79.50
LAFAYETTE LA-800—Sterec Preamplifier, Wired
~— 5.00 Down ... Nat 134.50

LT-50
COMPLETELY WIRED

124.50

s i
KT-500 !
IN KIT FORM

]
74.50 i

KT-600 ! LA-600

IN KIT FORM lCOMPL(TEl.Y WIRED

79.50 | 134.50
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tools requirad. Complete with deluxe cabinet and |
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A major achievement! Viking quality and dependability in
. a stereo recording/playback unit for home use and priced
a quality stereo tape recorder  below $200.

S TP . The new Viking 76 Compact is the simplest, most rugged
built in Amerlca of all tape mechanisms with complete stereo recording

to sell for under $200  ®ectronics.
ALL THESE FEATURES PLUS A BUDGET PRICE:

! Records and plays monaural and stereo quarter-track tapes
! (3% and 7Yz ips).
Uses your existing music system for top playback fidelity (As
i with the 85 Series *'Stereo-Compact.'" you buy only a high-
quality transport and recording amplifiers.)

1 A single motor for maximum signal-to-noise ratio. Motor hum
50 db below normal tape output.

E | !
Wow and flutter less than .2% rms.
. BO kc bias for smooth, extended range recording—25 to
- 16,000 cycles+ 3 db.

1 Tremendously flexible, One quarter-track sterec model which
can be used for all types of monaural and stereo recording
and duplicating records and tapes.

: Recording and playback quality to meet or exceed profes-
' sipnal standards.
You'll find the new Viking 76 Compact at most major hi-fi-

stereo dealers now. Stop in and ask for a demonstration.

’T\\ For catalog or technical information, write Customer Serv-
/ ™ ice Department, Viking of Minneapolis.
/L SOLD ONLY THROUGH VIKING DEALERS
\ M oF MINNEAPOLIS, INC.
= \\I - 72 9600 Aldrich Avenue South, M:inneapolis 20, Minnesota
NEB> |

BUILT IN AMERICA—by Danes, Swedes, Irishmen, Germans, Poles,
Frenchmen, Canagdians and a host of others.

cooes o>




The TEC S-15 all transistor 40 watt stereo amplifier brings a space age concept to high fidelity. Never before has the audiophile been able
to get so much high quality sound for so little. A neat package 10" long and seven pounds light puts out 40 watts cf pure undistorted sound.
And the price is as exciting as the package—only $129.50. Because of its all-transistor circuitry, the unique S-15 has no heat, no hum, no
microphonics. Quite naturally, from Transis-Tronics. Write for your copy of complete specifications. Power Output 40 watts (20 watts per
channel). Frequency Response *=0.5 db 20-20,000 cps. Respaonse is 3 db down at 6 cps and 45,000 cps. Intermodulation Distortion less
than 0.9% at rated output, 60 and 6000 cps. Harmonic Distortion less than 0.5%, at rated levels. Inputs 5 pair: magnetic phono, tuner,
tape, auxiliary 1, auxiliary 2. Front Panel Controls: volume, power; balance; bass channel A; bass channel B; treble
channel A; treble channel B; function (phono, tuner, tape, T E c auxiliary 1, auxiliary 2); mode (mono A, stereo, mono B);
loudness; scratch filter, rumble filter. Balance Control for equalizing speaker outputs. At full rotation will completely
cut off sound from either speaker. Circuitry, 2 germanium s -1 5
volts AC, 50-60 cps; 12-28 volts DC for battery operation.

diodes, 3 silicon diodes. Power Requirements 105-120

TEC Transistor Engineered Components-rE

Transis-Tronics, Inc., 1601 Olympic Boulevard, Santa Mcaica, California




