
www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


ow for the first time in a loudspeaker system of moderate size and cost you can enjoy stereophonic reproduction 
that is proportional to its original source. is uniBed) and available over a wide listening area. Through radial refrac
tion. the principle perfected in the fabulous JBL Ranger-PARAGON. the JBL Ranger-METREGON successfully 
transcends such common stereo problems as the hole in the middle. the split soloist. the limited field. Seven different 
speaker systems permit you to tailor a Metregon to your precise needs. You may even start with a pair of JBL D130 
full range loudspeakers and later add a JBL high frequency unit. A new 600-cycle-crossover driver. JBL Model 9:15. 
with curved exponential hom has been especially designed for the Metregon. Hear the JBL Ranger-METREGON at 
your first opportunity; it will change your thinking about stereo. Write for the name and address of the Authorized 
JBL Signature Audio Specialist in your community and your free copy of Bulletin SL607 which gives a complete 
description of the JBL Ranger-METREGON. 

JAMES B. LANSING SOUND) INC. 3249 Casitas Avenue. Los Angeles 39. California 
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for Ultimate Fidelity 

60 WATTS 
by SHERWOOO* ~ 

Over 200 record companies, each with 
its own impresario guiding variations 
in recording method and technique; 
but only one amplifier with the flexi
bility and capacity to give you a uni
formly high plateau of reproduction, 

Sherwood's new 50·watt amplifier! 

·outstanding honors 
bestowed, unsolicited. 
by most recognized 
testing organ izations. 

The Model S·1050 features six 7189 
push'-pull output tubes; 60 watts at 
Pl2% 1M distortion; silicon rectifier 
power supply; "tube-saver" delay re
lay; DC preamp filaments. The most 
compact 60·watter ever, it consumes 
less power (only llO watts) than many 
20 watt amplifiers. Eleven front panel 
controls include presence rise, tape 
playback, scratch and rumble filters 
12 db/ octave, tape monitor, etc. 

Model S-1060-60 Watt Amplifier, Fair 
Trade $149.50; Model S·1000 11-36 
Watt Ampl ifier, Fair Trade $109.50; 
either unit readily adapted to Stereo 
by addition of Model S-4000-20 Watt 
"Add-Stereo" Amplifier, Fair Trade 
$109.50. 
For complete specifications, write Oept. A- 12 . 

SHERWOOD .. 
ELECTRONIC LABORATORIES, INC. 

4300 N. California Ave., Chicago 18, Illinois 

The "complete high fidelity home music cenler"
monophonic or stereophonic. 
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TA RG 

The Quality Answer 
For Tape -Disc 

STEREO 
A tape recorder with dual channel tape 
electronics equal in efficiency to the 
finest amplifier components .. . the 
new Tandberg is designed to place the 
stereo recording and reproduction of 
tape and the highest possible 
plane. 

. ' • The Quality Answer to 
Stereo Recording 

To 'Record ' Stereo Disc on Tape-To Pre
serve t h e Original Qual ity 

• Stereo Disc Inputs built· in to take 
the output of any stereo changer 
or turntab le . 

To Make Live Stereo Professional Record ings 
• 4-Track Stereo Recording at a ll 

t h ree speeds provide maximum ver
satility and economy 

To 'Record ' Stereo Off the Air From Any 
Broadcast Source 

• Four 'Record ' I nputs meet every 
recording requi rement, including the 
mixing of any inputs. 

• .. The Quality Answer to 
I Stereo Playback 

To Playback Stereo W ith a Qua lity That 
Meets the Test of the Most Critica l Ear 

• Two Amplifiers Built-In fo r port
able stereo-plus two cathode fo l
lower outputs for t ape deck ste reo. 

To Be Completely Versatile I n Operation 
• Exclusive Tandberg 4-Track Design 

sets a neW standard in profess ional 
record/ p layback qua li ty. 

T o Provide Top Pe rformance and Un
precedented Tape Economy 

• Slow-Speed Quality cuts tape costs 
75 %. 

• Exclusive Tape Motion provides pro
fessio nal performance at l Ya i .p.s. 
and 3 34 i. p.s. 

Stereo Playback-Stereo Record 
For Disc and Tape 

You Can Have It All 
With A Tandberg Tape System ' 

Ask your loca l hi-fi d ea le r for a 
Tandbe rg demonstrat ion. For further 
information write -
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AUDIOCLINIC?? 
JOSEPH GIOVANELLI ':' 

Capacitance and resistance 

Q. Please give 11le the pTOpe?' me'thocl 
fo?' calculating the results of (1) wiring 
'two o?· more ?'esisto?'s in parallel, (2) 
wi?'ing two O?' more resistors in series, (3) 
wiring two O?' ?no?'e capacitoTs in paral
lel, and (4) wi?'ing two or mo?'e capaci.'tors 
in se?'ies, Boyd H . R edne?', Battle C?'eek, 
Mich, 

A, The sum of two resistol'S wired in 
pa ra llel can be found e y th e following 
formula : Total resistance equals the prod
uct of the l'esistances divided by their 
sum, This formula applies to ca pacitors 
wired in series, also. Example : Two 5-ohm 
resi stor s are connect ed in parallel. What is 
the resultant resistance~ The product of 
the two resistances is 25 ohms, which mu st 
be divided by their sum, 10 ohms, Th e 
resistance of this parallel com bin a tion is, 
theTefore, 2,5 ohms, This fOl'mula does not 
hold where two or more resistances or 
capacitors are involved, In such instance, 
proceed as follows: Invert each of t he re-

* 3420 Newkirk Ave" BTooklyn 3, N ,Y, 
sistance values, add the resulting fractions, 
and invert the l·esult. Thi s final inversion 
will give you the answer , This method 111ay 
be used for any number of units, including 
two. Example: Three resistances having 
values of 3, 4, and 5 ohms are connect ed 
in pamllel. What is the resistance of the 
network ~ Solution : First, invert the frac
tions, and obtain 1/a, l4 and 1;5 , The 
least common denominator for these frac
tions is 60, so we must ad d 20/ 60, 15/60, 
and 12/60. This totals 47/ 60, which, when 
inverted, becomes 60/47, which equals 
approximately 1,27 ohms. 

The total r esistance of resistors wired in 
series or the total capacitance of capaci
tOTS wired in parallel is equal to the SU111 
of the individual values, Example : Re
sistances of 5, 10, and 20 ohms are wired 
in series. What is the resistance of the 
ne twork ~ Ac1d 5, 10, and 20, aud obtain 
35 ohms. 

Be sure that all r esistances and capaci
tances are computed in the same va lues. 
Do not work with 1000 ohms and 1 megohm 
without converting both into ohms or into 
megohms, 1000 ohms equals 0.001 megohm , 
and 1 megohm equal 1,000,000 ohms, Don't 
add micromicrofarad with microfarad 
values, 1 micromicrofardad eq uals I ; 
1,000,000 of Ol1e microfnl'ad, 

Crackling in Amplifiers 

Q. I have on hand an old 50-waU P A 
ampl-ifie?'. The t1tbe line~tp consists of two 
6J7's, two 6N7's, fow' 6L6's, one 6X5, and 
two 5V 4's, The natm'e of the t?'mtble is a 
cmc7cling noise in the O~LtP!Lt, I have ?'e
placecl many ?'esisto?'s and elect?'olytics with 
no imp?'ove1nent, J, L, Cosette, Q~teb ec, 
Canacla. 

A, First, check the tubes, This is al
ways the first thing to do when servicing 
equipment, partly because they can cause 
a multiplicity of troubles, an d partly be
cause they are the easiest to check, espe
cially when you have replacements. If tubes 
check normal, look to the coupling ca
pacitors, Since your unit is an old one, it 
probably contains many waxed paper ca
pacitors, and such units often give rise to 
the type of trouble you described, 

* 3420 Newkirk Ave" Brooklyn 9, N , Y . 

Hiss Level in Preamplifiers 

Q, How can I ?'educe the backg?'Olmd 
t~Lbe noise which occ~trs when the pTeamp
lifie?' is in the phonograph position? The 
noise shows u p especially when solo in
s't?'u1nents aI'e playing, C. I, Sc7mp, Lawn
dale, Calif, 

A. P erhaps the ba ckground l]oise you 
notice is the result of running your power 
amplifier at excessively high level compared 
to the level of the preamplifier, In some 
instances, the stages following the pre
amplifier volume control h ave considerable 
noise co ntent. If the gain of the power 
amplifier is set too high, too much of this 
noise will get into the amplifier, Simply 
reduce th e gain of the power amplifier and 
increase that of the preamplifier, 

Unfortunately some power amplifiers' a re 
not equipped with input gain controls, In 
such cases, you may find it advisable to 
modify your unit to include such a COll
trol. If, for some l'eason, you a re unable 
to include the control, make up a voltage 
di vider of fixed resistances. 

Sometimes the noise results from poor 
signal-to-lloise ratio in the phono stage of 
the preamplifier, The signal-to-noise ratio 
becomes worse as pickups with smaller and 
smaller outputs are used_ If the trouble is 
in the phono stage, you can determine it 
by raising and lowering the volume of the 
pl'eamplifier. If the hiss level changes as 
the control is rotated, the trouble lies in 
the phonograph stage, There is probably 
little you can do about this trouble except 
to use a cartridge w):1Ose output is higher 
than that of your present cartridge. Be
fore doing this, however, check ·to see if 
the manufacturer of your present ca r
tridge has a stepup transformel' designed 
to wOl'k into preamplifiers requiring higher 
input drive, 

If you are handy with a soldering iron, 
yo u can try replacing some of the l'esist
ances in the phono stage with othel's of 
la rger wattage rating. This step may be 
especially helpful if the resistors now in 
the circuit are of half- or quarter-watt 
rating. 

Hum and Oscillation in Home 
Music systems 

Q, My sownd syste'm consists of a Mi?'a
cord XA100, Miratwin ca?·t1·idge, EICO 
HF61K p?'eamplifie?', EICO HF60K amp
lifier, and an AR-1 and AR-2 speaker 
systems, Wi"th the above equipment the?'e 
aI'e two difficulties which I have been ~m
ab Ie to locate and con'ect, 

1. The system wi ll oscillate a't a low 
f?'equency when vol~tme is fai.Tly high ancl 
the input signal consists of a low fre
quency, U 1nay be made to OCCU?' in the 
?'unoff g?'ooves of some ?'eco?'dings, At 
ti1nes it may be caused by a tap on the 
tm'ntable spiJI~dle while the ann and car
t?-·idge a?'e in the operating posiUon, F?'011l 
'material appearing in AUDIO, I unde?'stand 
that the f eedback in amplifie?'s can be 
quite criJical, and when i'mproperly ad
justed because of parts fai lure, can cause 
the oscillation of which I spoke, Could 
this be the cause? Of course, the trouble 
may be coming from the preamplifier. 

2, During the first half hour of oper
ation, there is no 11l0re than a trace of 

AUDIO • DECEMBER, 1958 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Serving the owners of 
Garrard-WQrld's finest 

recorcl'playing equlpment
and other (iiscrlmlnatlns 

listeners. 

In all out stereo demon
strations at bigb fidelity 

shows we useothe 
Garrard'ModeI R(l88 
because this chan~er 

reproduces stereo music 
precis Iy as recot, u: 

itboutintroiluctng an 
disturbing or distorting 
faetor.s such as rumble 

or wow4 In fact, the 
arl'ard changer er

forms better than m 
so-called I pro essional' 
turntables, beca setl\is 

changer is actually a 
superb turntable com
bined with a scientifi

cally engineered alumi
num tone arm which 
tracks at the correct 

I!Itylus pressure without 
undesirable resonances. 

You have the added 
convenience of not only 

being able to pl~y 
recol'ds singly by hand, 

but also stacked, with 
the assurance that they 
are being handled auto

matically more gently 
than by any human 

hand This is true on 
Garrard changer a,nq at 
apnee much lower that!

you may have been led' 
to expect. When can 

sldering the claims of 
changers "s),ecifiaally 

designed for stereo", at 
turntables "to play 

<stereo properly", it is 
well to remember th,.at 

for years GJ!.rllard 
changers have hadall 

the qualities necessa y 
for this type of sensitive 
reproduction. Now more 

than ever before, it is 
essential to insist on a 
Garrard changer, iUld 

accept no substitute, if 
you want the finest 
~tereo or, of course, 

J[onauralreproduction. 

GARRARD SALES 
CORPORATION, 

DIY •• f Brlthl I.'atrln CIrp. 

Port Washington, N.Y. 

Canodlan InQul,les to Chas. W. 
Polnton. ltd.. , Alcina A ......... 
TOlOnla. T."lto,les other than 
U.S.A. and Canada to Garrard 
&oln .. ,lnQ & MIg. eo.. ltd •• 
Swtndon. Witts.. England. 

Stereo and monaural ... most people ready to buy high fidelity com

ponents seek advice from friends who own them. Generally you will find that these 

knowledgeable owners have a Garrard changer. And if you ask experienced dealers, 

they will invariably tell you that for any high fidelity system, stereo or monaural, the 

world's finest record changer is the ... 

There's a Garrard for 
IVery high fidelity 
system ••• all en· 
gineered and Wired 
for stereophonic and 
monaural records. 

3O~able 

~89.00 
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COMING 
To Your City ••. 

H.lGH FIDELITY SHOWS 

SEE and HEAR the latest in STEREO-HIGH FIDELITY 
from leading high fidelity manufacturers . .. 

Don't miss these public showings 
of Hi-Fi Equipment ... from 
the most economical units for the 
budget-minded to spectacular 
home music theatres . . . com
pare and enj oy them all. 

*Complete Hi-Fi Systems and 
Components. 

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

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

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 

FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 

J anuary 16, 17, 18 
March 6, 7, 8 
March 20, 21, 22 
April 3, 4,5 
April 10, 11, 12 

RICO SHOWS 1959 
Minneapolis 
Denver 
Baltimore 
Pittsburgh 
Buffalo 

ADMISSION 75¢ 

Leamington 
Cosmopolitan 
Lord Baltimore Hotel 
Penn-Sheraton Hotel 
Statler Hotel 

RI(iO Enterprises 11K. 500 N. Dearborn, Chicago 10, III. 
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60·cps hunt heal'd in the loudspealeers. 
After this period the hUllt becomes quite 
pronoltnced. After the equi,pment has been 
off fOl' half an hour or mOl'e, it can be 
opemtea for a half hour before the hU1lt 
l·eappears. The actual timing is only ap
PI·ox'Mnate . T ltbes checle satisfactory. Any 
suggestions you can furni sh will be gl'eatly 
appl·eoiated. W . H. Focht, T ipp City, Ohio. 

A. 1. I recommend that you check the 
electrolytic capacitors. If these are low in 
capacitance, they will present a means of 
common coupling to all stages. Before 
looking into the feedback loop, first de
t ermine whether noise is generated within 
the preamplifier or power amplifier. Dis
connect the preamplifier and feed a signal 
directly into the amplifier. If you cannot 
cause the oscillation, it is possible that 
the preamplifier is involved. If the trouble 
is in the power amplifier, and you find that 
the trouble is in the feedback loop, yon will 
probably find that the feedback resistor 
has changed value. A further discussion of 
the problems of cbecking feedback loops 
can be found later in this column. 

The oscillation may be caused by ac
coustic feedback, rather than from any 
electrical failing of the preamplifier or 
power amplifier , It may be of two kinds. 
One is the result of the turntable being 
vibrated by the loudspeaker. Those vibra
tions are passed on to the amplifier and 
fed back to the speaker which then vi
brates the turntable again, thereby sus
tailling oscillation. The other type of feed
back is similar, but in it, the vibrations 
are picked up by a microphonic tube in
stead of by the cartridge. The elements in 
such a tube are free to move slightly,. 
changing the gain of the tube. This causes 
a noise to be heard from yonI' loudspeak
ers. 

2. The 60·cps "hum is probably caused by 
a heater-cathode leak in one of the tl,l bes in 
your equipment. This leak will' not show 
up on a tube tester because it does not 
exist until the tnbe has been in operation 
for some time. 

Low Gain of Power Amplifiers 

Q. Thanles for YOltl' reply to nty l'ecent 
letter. I have another proble1lt which has 
plag1lea 1M for some ti1ne now. S evemr 
yem's ago I buiU a 20·watt Ultra Lineal" 
antplifim' using two 807's, two 6SN7's ana 
a 5U4. It has servea 1ne faithfully fOI' 
sonte ti1ne b1tt i,t has aevelopea tl'OItbles 
which I cannot locate. The gain has fallen 
off consiaemb ly, ana new t1tbes aia not 
help. Voltages all checle normal. I re
placea the filt e?" capacitol'S because, with 
nty inp1tt level contl'ol l'otated all t he 1vay' 
to the left, mot01'boating was mtaible. Th e
l'eplacement of these capacito?"s a'id not 
help. I WOltla appreciate hem'ing f?"om you 
concerning this matte?" with any aavice
yOlt can give. James O. Valestin, St. Louis, 
Mo. 

A. The first thing to check is the 
cathode bypassing. Failure of such a com· 
ponent will l'esult in a l'eduction in gain 
and pel'haps some instability. A drop in 
gain accompanied by an even gl'eater 
l'ednction in bass would be further evi
dence tha t a cathode bypass capacitor is: 
open. 

Sometimes the amplifier will · behave 
abnol'mal1y if there is an open grid re
sistor present. Under thi~ condition, the 
grid is charged excessively with electrons: 
from the cathode of the tube, thereby cut
ting itself off. 

Another possible source of the loss in 
(Continued, .on page, 65) 
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Electronic Wire 
for Every Application 

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

Aircraft and Auto Radio Wire 
Antenna Rotor Cables 
Broadcast Audio Cables 
Bus Bar Wire 
Community TV Cables 
Cords 
Hi-Fi and Phono Cables 

Hook-Up Wires 
Intercom Cables 

Magnet Wire 
Microphone Cables 
Mil-Spec Hook-Up Wires 

RG/U Cables 
Shielded Power Cables 
Shielding 
Sound and PA Cables 

Strain Gauge Cables 
Transmission Line Cables 

TV Camera Cables 

Ask Your Belden Jobber 

AUDIO • DECEMBER, 1958 

Magnet Wire. Lead Wire· Power Supply Cords, 

Cord Sets and Portable Cord • Aircraft Wires 

Electrical Household Cords • Electronic Wires 

Welding Cable • Automotive Wire and Cable 
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ELIMINATES HUM 

~. 

! 
I 
} , 

thanks to special construction 
and Mu Metal Shielding! 

STEREOTWIN 200 
magnetic stereo h i -Ii cartridge 

that lits all record changers 

and standard tone arms 

6 

NOW $4450 f ormerly $59.50 
audiophile net 

STEREOTWIN is the perfect cartridge 
for stereo and monaural. No modifi 
cations or changes requll·ed in your 
record-playing equipment, s ince 
STEREOTWIN 200 is perfectly shielded to 
eliminate hum ! I nsta nt stylus replace
ment. Completely compatible for both 
stereophon ic and monophonic repro
ductions. And now at a new low price! 

SPECIFI CATIONS: l\ofagnetic cartridge •. 7 
mil diamond stylus • trans ient response 
with in 2 db from 20 to 20,000 cps • n o 
magnetic pull • instant stylus replace
m ent • fits a ll standard tone a rm s a nd 
record changers · eliminates hUIll problem. 

The Turntable That Changes Records 

MIRACORD XS-200 
No other record-player has all these 
features: P lays stereo and monaural 
• heavyweigh t, professio na l- type 
tur ntable . push-button controlled · 
Magic Wand spindle . automatic man
ual player . automatic record changer 
• intermixes 10" a nd 12" • plays all 4 
speeds . f ree tone arm . 4 pole motor 

$6750 audiophile net 

FAR A H EAD) THE FINEST BY FAR 

Available at selected dealers. 

For Free catalogue, please ,urite Dept. A 

AUDIOGERSH CORP. 
514 Broadway, New York 12, ~, Y. __ 

WORTH 6-0800 ~ 

LETTERS 
Sum and Difference Broadcasts 

SIR: 
Concerning Mr. Canby's ex!!ellent. artic}~s. 

regarding sum a·nd difference broadcasts, 
I venture to add a point which may have 

.escaped· ·his attention in regard to the un'· 
desirability of combining AM and FM in 
broadcasts of stereo programs. This is the 
fact that the AM signal may not be reo 
ceived at all, especially if the broadeaster 
is a "daytime" station and thus required 
to operate on a directional antenna sys· 
tern after sunset. 

This situation may not be obvious in 
the New York area where strong AM sig· 
nals may abound, but those of us .who 
live in suburban areas can sometImes 
actually see the AM antennas of the broad· 
cast stations we cannot receive, due en· 
tirely to the use of "dil'ectional" an· 
tennas. Our case in point is station WORB· 
AM-FM some foul' miles airline distant 
from this location-a station which often 
employs AM·FM stereo broadcasts. 

Thus the AM·FM hybrid combination 
does suffer from all the ills Mr. Canby 
pointed out, but may also reach the abo 
surd extreme of becoming a one·channel 
system in effect. 

CHARLES A, CADY, 

Baker Ave" 
West Concord, Mass, 

Loudspeaker Comments 

SIR : 
It would be difficult for me not to com· 

ment on the article "I mprovement in 'Air 
Suspension' Speaker Enclosures with Tube 
Venting," by Philip B. Williams and James 
F, Novak of Jensen Mfg. Company, in the 
November issue. ( It i s clear that "air 
suspension" is used here to mean the same 
thing as "acoustic suspension ." I originally 
conceived of the latter term because the 
controlling stiffness of the system, that 
of the air·spring, would be called "acoustic 
stiffness" in a standard text,l but "air" 
is just as apt.) 

I will confine my comments to only one 
statement made in the article-a state· 
ment ineluded III the discussion of the 
closed box enclosuTe: 

"A fact of life must be pointed out 
here, however. A large box always allows 
lllore and cleaner bass than does a small 
box." 

In an article which contains so much 
interesting documentation it is surprising 
to find this statement, with its sweeping 
implications, made without support or ex
planation. I myself can find no basis for 
it, and so I invite Messrs. Williams anc1 
Novak either to explain or amend it in 
this column. 

A speaker is a dumb brute, so to speak, 
and cannot sense directly how large a 
volume of air exists behind it. It's voice 
coil reacts only to the total stiffness, mass, 
and mechanical resistance that it encoun· 
ters, Furthel', it reacts only to the instan· 
taneous quantities of those impedance ele· 
ments, and it cannot tell whether it is 
being restrained by the mechanical stiff· 
ness of its suspensions or the acoustic 
stiffness of the ail"spring when these two 
quantities are the same. 

1 For example, Acoustics, Leo L . Ber· 
anek, McGraw·Hill Book Co., New York, 
1954, p, 9. 

Thus the diaphragm of an acoustic sus· 
pension system sees exactly the same value 
of elastic restraint and the same impedance 
as.it would if it wel'e relatively stiffly 
suspended mechanically and placed in a 
large cabinet-.assuming that the final 
resonant · freqnencies are the same-with 
one very important difference. The usual 
stiffness of the mechanical cone suspen· 
sions, which is the eon trolling stiffness in 
the case of the big box, is replaced by the 
almost ideally linear acoustic stiffness of 
the air· spring in the small box. Even if 
the high· compliance suspensions of the 
latter system were poorly designed and 
were nOIl ·linear, they would have been 
made to surrender their control of cone 
movement to t he air·spring. 

Unless ther,e are additional elements of 
which I am unaware (and which the 
authors of the article have not bothered 
to point out) , a conventional speaker in 
an infinite baffle or large box has only one 
characteristic: thaot .will malj:e. it reproduce 
bass differently from an acoustic suspen
sion system designed for the same quanti· 
ties of mechanical impedance-the pre· 
dominance of mechanical rather than 
acoustic stiffness in its moving system. 
This certainly cannot be considered an 
advantage, whatever the excellence of the 
stiffer cone suspensions. 

EDGAR VILLCHUR, 
Acoustic Research, Inc., 
24 Thorndike St., 
Cambridge 41, Mass. 

Binaural vs. Stereo 

SIR: 
When is everyone going to be convinced 

that binaural repr oduction is not better 
or more realistic than stereophonic repro· 
duction 9 A proponent can claim a closer 
tie to the or iginal recording because room 
acoustics do not exist as a problem. From 
that point Oil, the earphone method just 
doesn't produce what its proponents keep 
claiming. 

With the sound entering only from ear· 
phones, how does one create the direction 
of the basic sound source as being in 
front ~ Why not in back ~ By means of 
binaural l'eproduction we succeed in 
moving the near·far characteristic into 
the same plane as the left· right character
istic. Realistic-who sits in the center of 
an orchestra ~ Depth perception-what sor t 
of depth is there with only one dinlension ~ 
In other words, how does olle make an 
angle in front when all dinlensions are 
left · right in binaural ~ 

Erratum 

SIR: 

HOWARD A. ROBERSON. 
45 Easter Ave. , . 
Pittsfielc1, Mass. 

Just a brief note to mention, as you 
have probably discovered, a typographical 
errol' in my article "Understanding the 
db, dbm. and VU" which appeared in the 
November issue. The error is ill example 
4, on page 89, just below the calculations. 
As it appears in the magazine, a subtrac· 
tion of 19 from 9 is indicated. This should 
have read to subtract 10 from the 9.000 
number given. Otherwise, the balance of 
the arithmetic in the example is correct, 
and the end result is correct. 

J ULIAN L , BERNSTEIN, 
67·36 214th St., 
Bayside 64, N. Y. 
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KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg . Wt. 15 Ibs. 
MODELSP-1 (monaural)$37.95Shpg. Wt.13Ibs. 
MODEL C-SP-1 (converts SP-1 to SP-2) $21.95 
Shpg. Wt. 5 Ibs. 

Special "building block" design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP-l 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20' remote bal ance control is provided. 

PROFESSIONAL. STEREO-MONAURAL 
AM-Fft:'\ ·TUNE.R KIT 

MODEL PT~1 $8996 

The to-tube FM circuit features AFC (automatic 
frequency control) as well as AGC. An accurate 
tuning meter operates on both AM and FM while 
a 3-position switch selects meter functions without 
disturbing stereo or monaural listening. Individ
ual flywheel tuning on both AM and PM. FM 
sensitivity is three microvolts for 30 db of quieting. 
The 3-tube FM front end is prewire4 and pre
aligned, and the entire AM circuit is on one printed 
circuit board for ease of construction. Shpg. Wt. 
'20 Ibs. ; , 
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STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) $14995 
Shpg . Wt. 162 lbs. 

MODEL SC-1 (speaker enclosure) $3995 h 
Shpg . W t. 42 lbs . eac 

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

HIGH FIDELITY 
RECORD CHANGER KIT 

MODEL RP-3 $6495 

Turntable quality with fully automatic 
features ! A unique " turntable pause" allows 

record to fall gently into place while turntable is stopped. The tone 
arm engages the motionless record, and a friction clutch assures 
smooth start. Automatic speed selector plays mixed 33 )-3 and 45 

. RPM records regardless of sequence. Four speeds available: ) 6,33 )-3, 
45 .and 78 RPM. Changer complete with GE-VR-II cartridge with 
dia mond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. WI. 19 Ibs. 

"EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 
A real work horse packed with top quality 
features, this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic MODEL W7-M $5495 
distortion throughout the entire range. 
Featuring famous "bas-bal" circuit, push-
pull EL34 tubes and new modern styling. 
Shpg. Wt. 28 Ibs. 
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"BOOKSHELF" 12 WATT AMPLIFIER Kl't 

MODEL EA-2 $2895 

There are many reasons why this attractive amplifier is such a tre
mendous dollar value. You get rich, full range, high fidelity sound 
reproduction with low distortion and noise . . . plus "modern styling". 
The many features include full range frequency response 20 to 20,000 
CPS ± I db with less than I % distortion over this range at full 12 
watt output-its own built-in preamplifier with provision for three 
separate inputs, mag phono, crysta l phono, and tuner-RIAA equal
ization-separate bass and treble tone controls-special hum control 
and it' s easy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather texture 
in black with inlaid gold design. Shpg. WI. 15 Ibs. 

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

~~~~~i:~ ~~g~O?,e~/taa::.embIY. pre - Shpg. wt. lO, Ibs. (Tape Preampli fier Only) 

The model TR-I A provides monaural record / playback with fasf 
forward and rewind functions. 7V2 and 3% IPS tape speeds are 
selected by changing belt dri v.e. Flutter_and wow an, held t9 less than 
0.35 %. Frequency response at 7V2 IPS ± 2.0 db 50-10,000 CP1!, at 
3% IPS ± 2.0 db 50-6,500 CPS. The model TE-I record / playback 
tape preamplifier, supplied with the mechanical assembly, provides 
NARTB playback equalization. A two-position selector switch pro
vides for mike or line input. Separate record and playback ga in 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-to-noise ratio is better than 45 db below 
normal recording level with less than I % total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt. 24 Ibs. 

HIGH FIDELITY AM TUNER KIT 

MODEL BC-1 A $2695 

Designed especially for high fidelity app lications 
this A M tuner will give you reception close to 
FM . A special detector is incorporated and the 
IF circuits are "broad banded" for low signal 
distortion . Sensitivity and selectivity are excellent 
and quiet performance is assured by a high 
signal-to-noise ratio. All tunable components 
are prealigned before shipment. Your "best buy" 
in a n A M tuner. Shpg. WI. 9 Ibs. 

HIGH FIDELITY FM TUNER KIT 

MODEL FM-3A $2695 

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

"UNIVERSAL" 12 WATT 
AMPLIFIER KIT 

MODEL UA-1 $21 95 

Ideal for stereo or monaural applications, this 
12-wa tt power package features less th an 2% 
total harmonic disto rtion throughout the entire 
audio range (20 to 20,000 CPS) at full 12-watt 
output. Use with preamplifier models WA-P2 
or SP-I & 2. Taps for 4, 8 and. 16 ohm speakers. 
Shpg. WI. 13 Ibs. 
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CONTEMPORARY 
Model CE-1B Birch 
Model CE-l M Mahogany 

• No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predrilled 
For Ease of Assembly. 

• Maximum Overall Dimensions: 
18" W. x 24" H. x 35Y," D . 

Model CE-1T Mahogany 

CHAIRSIDE ENCLOSURE KIT 

MODEL CE-1 $4395 each 

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

• • • • • • • • • • • • • • • • e , ••••••••••••••••••••••••••••••• _----"""!_"'" 
IT'S EASY ... IT'S FUN 

AND YOU SAVE UP TO % 
WITH DO-IT-YOURSELF HEATH KITS 

Putting together your own Heathkit can be one of the most 
exciting hobbies you ever enjoyed. Simple step-by-step in
structions and large pictorial diagrams show you where 
every part goes. You can't possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
learn a lot about your equipment as you build it, and, of 
course, you will experience the pride and satisfaction of 
having done it yourself. 

"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 
The SS-I B employs a 15" woofer and super 
tweeter to extend overall response of basic 
SS-2 speaker from 35 to 16,000 CPS ± 5 db. 
Crossover circuit is built in. I mpedance is 16 
ohms, power rating 35 watts. Constructed of 
%" veneer-surfaced plywood suitable for light 
or dark fini sh. Shpg. Wt. 80 Ibs. 
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"BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 
The modest cost of tllis basic speaker sys
tem makes it a spectacular buy for any' 
hi-fi enthusiast. Uses an 8" mid-range · 
woofer and a compression~type hyeeter. Lo 
cover the frequency range of 50 to "2,000 

CPS. Crossover ci rcuit is bum 
in with, balance . control. Jm.? 
pedarice is 16 ohms. Power rat: 
ing 25 watts . Tweeter horn ro
tates so that the speaker J6)ay· 
be used in either an uprigh10r 
borizontal position. Cabinet is 
made of veneer-surfaces:! fur
niture-grade plywood suitable 
for light or dark l,inish. All wood 
parts aTe precut and predrilled 

MODEL 55-2 $3995 for easy assembly. Shpg, Wt. 
261bs. 

LEGATO HI-FI SPEAKER SYSTEM KIT 

'''"MODELHH=1 $29995 

The sta rtling realism of sound repro
duction by the Legato is achieved 
through the use of two 15" Altec 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is built in . Covers 
25 to 20,000 CPS within ± 5 db. Power 
ra ting 50 watts. Cabinet is constructed 
of %" veneer-surfaced plywood in 
either African mahogany or white 
birch suitable for the fini sh of your 
choice. All parts are precut and pre
drilled for easy assembly. Shpg. WI. 
1951bs. 

COMPANY' BENTON HARBOR 25, MICH . 

ll~bSidiary of Daystrom, Inc. 

U . 0 Please send the Free Heathkit catalog. 

~re"~~~e~n~rods:'posiag;' ~n~a!..!.m~e,--____________________ _ 
for parcel post- express 
orders are shi pped de-

~IF~~i C~~aF.~~.if~~~~~ ~a::d::d~re:.:s:.:s _______ _____________ _ 
Harbor. Mich . A 20% de· 
pos i t is required on al l 

;C~e~t t~r~~~~'g~~ft~~ cc:!..!ity"y ..:&~~st~a~te=--__________________ _ 
out notice. -
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ere. 
edward TatnaliCanby 

Broadcast Stereo 

As YOU ARE PROBABLY AWARE, the big 
llews in the audio world is broadcast 
stereo, the coming last (~) link in the 

hnge stereo chain that has been so rapidly 
beaten into shape during this last year. 
Bnt there are heavy complications that 
must be resolved before we'll be getting 
regular stereo broadcasts. 

Ever since my first mention of FM multi
plex stereo broadcast last Jnne (AUDIO 

. ETC) I've been up to my neck and ears i~ 
the snbject, in dozens of discnssions dem
onstrations, in arguments both war~l and 
cold-indeed, in the andio bull-session de
partment broadcast stereo took over from 
stereo disc .a good many months ago and as 
I nQ)~ wn~e the whole thing is fairly 
cr!l-ckling wIth enthusiasm and contro\'ersy. 
BI~ sta~es appear to be involved, too. 
ThIS artIcle started ont to discuss FM 
stereo, but spang in the middle it was 
:udely interrupted by a sudden new widen
mg of the field, still another proposed 
stereo broadcast system as put fOl'th in 
demonstration by RCA: This is all-AM 
s~ereo, ~wo stereo signals on one AM car
ner, USlllg the two sidebands for the dnal 
modulation, as suggested by the editor of 
this .magazine as long ag" as 1951. 

RIght now, then, we have the following 
concrete possibilities for stereo broadcast 
each. ~ystem already worked out, tested; 
pnbliCIzed, even broadcast experimentally. 

A. Two-station stereo, mainly AM-FM 
(Also, occasionally, FM-FM or AM-AM.) . 

B. FM Mnltiplex stereo via the Halstead 
system; one FM carrier. 

C. FM Mnltiplex stereo via the Crosby 
system; one FM carrier. 

D. AM sideband stereo via the RCA 
system; one AM carrier. 

As to the first of these I will not even 
discuss it. I've had my s~y on two-station 
~tereo (June, 1958) and I still feel that it 
IS on the way out and a good riddance. 

All-AM Stereo 

This newest entry in the stereo broadcast 
stakes might seem at first to be an all-ont 
contender, designed to fight it out ou an 
either-or basis with the proposed FM multi
plex systems. I don't think it is. 

Rather, I see RCA's AM stereo as a 
complementary system, designed to bring 
stereo to the present AM station in order to 
meet the competition of FM. It is the AM 
~nBwer, for present AM transmission and 
III most present AM areas of usefulness to 
the threat of FM stereo as an "added 
feature." If 'stereo, were to be a big success 
on FM, the AM stations would be left out 
on a ~ong, long pl'opaganda limb. Like 
For{l, like Chevy; like FM, like AM. . 

But there's sense to it, if a slightly zany 

10 

sell~e, given OUl' slightly zany peI'manent 
radio set-up. FM radio and AM radio do 
serve different areas as you are obviously 
aware. ~ay~e FM has the highel' fi, but 
AM hasn t dIed because it has proved much 
too useful. FM has not been able to dis
lodge it and probably won't. 

The sa~e reasouing will apply to stereo 
broadcastmg, from top to bottom and side 
to side. You'd be surprised at how far 
stereo i~ likely to go, given adequate mass 
productIOn, economy, simplicity. 

The way to think of stereo broadcast I 
suggest, is to put it straight into the pr~s
ent very large over-all audio IJicture-not 
only component hi-fi but everything right 
down to the kitchen mdio and the' beach 
p.ortable! I~Ot to mention the pocket tran
SIStor numature. In a good many of these 
areas, stereo has already found a place 
most notably in the hi-fi component field' 
but also in a large variety of home "hi-fis': 
and even into the portable phonograph area 
-with stereo speakers placed all of a foot 
or so apart. 

(D~n't l.augh. ~te reo can add a good deal 
even. m tlns f~shIOn-perhaps more, in pro
portIOn, than It adds to the superduper hi-fi 
system.) 

.R~dio, .mor~ and more clearly, is the big' 
nllssm~ Imk m the large picture as far as 
stereo IS concel'ned. People have stel'eo tape 
recorders, stereo records and tapes; they 
can copy from one of these to another. But 
they can't hear stereo on the air and they 
can't take down stereo broadcasts on tape 
tl?ough ~h~s is. a now accepted part of 11l0n~ 
lu-fi actIVIty m large nUJllbeI'S of homes. 

Therefore it seems logical to me thnt 
stereo broa~ca.stillg soon must fill in eveTY 
area wher~ It IS at present missing. If AM 
mOllopholllC broadcast is still important in 
so many ways, then AM stereo must take Oil 

~ corresponding importance, in correspond
mg ways. 
. Ye~, I know as well as you do that this 
IS gomg .to mean some dizzy complications. 
There WIll probably be such monstrosities 
as stereo-AM-stereo-FM tuners complete 011 

one chassis! Not so improb~ble come to 
t1?ink of it, and not so dreadfully complex 
eIther. Who was it that once groaned nbout 
the two-speed record changer ~ It wasn't 
~he enel, ,and. never forget, in all this seem
~ng duplicatIOn and overlapping, that this 
IS a dual age. The Dems and the Republi
c~ns, ke~p on going, both of them; TV 
dldn t kill off radio; the 45 and the LP 
both still are going strong anel so are all 
f?ll1' record speeds. Way back radio itself 
dIdn't succeed in liilling the pl;onograph, as 
was everywhere expected. 

In all. these cases, an either-or battle 
e~ded. Wlth both sides winning, thanks to 
ehfferlllg characteristics and usefulnesses 
And so it w,ill be with AM stereo and FM 
stereo, I'm guessing. That much for AM. 

(Note that the AM stereo.,"Sideband sys
t~m allows for c?mplete. monophonic detec
tIon of both SIdebands-i.e., the entire 

mono sound-in all standard radios that 
have full-wave detector circuitry. On half
wa ve detection systems only one half of 
the stereo sound will be heard; but as de
mand develops, more and more AM mdios 
will be designed to detect both sidebands 
and so insure complete AM compatibility 
between stereo and mono. No need for 
sum-and-difference matrixing. This info 
thanks to the editor, who is one of my most 
convenient sources of enlightenment.) 

Multiplex Soup 

Now turn to stereo via FM. Which of the 
several proposed FM stereo systems will 
win out~ Can there be a compromise or 
combining of features ~ 

Right now in FM we're deep in a bowl of 
mul~iple~ soup. Another of those heady 
engmeerlllg "wars" has been shaping up 
pending an F.C.C. decision. At the moment 
(and probably when you read this too ) 
things have reached a stage where 'every
body concel'lled is blowing his horn as 
loudly as possible, each "system" of FM 
multiplex bl'oadcast is being plugged on an 
al~-out .basis and nobody is conceding any
thlllg m the way of a possible over-all 
reconciliation and settlement. 

In the middle, of course, is that durable 
and patient federal body, the F.C.C., which 
is used to this sort of thing. The F.C.C. has 
charge of the public's air and is therefore 
directly concerned-where in the stereo 
disc arguments of last year the getting
together came from inside the industry. 

Let me say quickly that I'm far from 
being against a good solid spell of public 
argument. After all, there is no other way 
for the thing to be settled. And I think we 
can expect that in the earlier stages of any 
controversial technical development the 
normal situation is for people to take un
shakeable stands and argue therefrom. It 
a~ways happens, and it has been happening, 
VIa papers,. demonstrations, publicity, let
ters to edI~ors, and actual experimental 
broadcasts III the course of the present 
excitement. Good-so far. (You've been 
reading some of it in our LETTERS column 
for November and in the EDITOR'S REVIEW 
for October.) But is is vexing to see the 
out-and-out engineering disagreements and 
it's hard not .to feel that these arguments 
are now growmg somewhat emotional. 

Perhaps it is an opportune moment for 
those of us who are not directly involved 
with any of the "systems" to throw in our 
oars, ,from. an o~tside viewpoint. On the 
techmcal SIde, thIS magazine has already 
made a proposition, both editorially and 
before the F.C.C. I'm taking the listener's 
viewpoint-for the doughty consumer of 
bl:oadcll:st goods is very much concerned 
WIth this matter, though he doesn't know it 
yet. 

The Silent Commercial 

Our b~gge~t difficulty right now is that 
~he multIplexlllg ?f. an FM broadcast signal 
IS no new propos~tIOn but is already going 
on all over our faIr country and allover the 
FM .broad<:ast band-on a strictly com
mercIal baSIS, non-stereo. 

'l'he mnltipl.ex territory is not virgin. It's 
already occupIed and the present occupants 
have an emphatic vested interest in things 
as t~ley stand. 'l'hese promoters of paid 
mul~Ipl~x music services, for background 
mUSIC III resta- rants and tlre like look 
dimly on the intrusion of stereo int~ their 
alrea~y-au~ho~'ized area of operations, and 
espeCIally if It means that home listeners 
may be able to pic~ up t~eir signals, in any 
form or shape, VIa thell' home hi-fi sets. 
Many of them fe~l this. way, anyhow, and I 
finelmysel-f. aglleemg,~with themF.,in_spite of, 
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AND 
MONAURAL 

Stereo 
Amplifler·Preamp 

HF81 

Bookshelf 
Speaker System 

HFSl 

Speaker System HFS2 
36" H x 151/4" W x llW' 0 

NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifer is a complete stereo 
control system in "low silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source-tape, discs, broadcasts. Superb ·vari· 
able crossover, feedback tone controls driven by feed· 
back amplifier pairs in each channel. Distortion borders 
on unmeasurable even at high output levels. Separate 
10·level input in each channel for mag. phon 0, tape head, 
mike. Separate hi·revel inputs for AM & FM tuners & 
FM Multiplex. One each auxiliary A & B input in each 
channel. Independent level , bass & treble controls in 
each channel may be operated together with built·in 
clutch . Switched·in loudness compensator. Function 
Selector permits hearing each stereo channel individu· 
ally, and reversing them; also use of unit for stereo or 
monophonic play. FUll-wave rectifier tube power supply. 
5-12AX7 / ECC83, 1-6X4. Works with any 2 high·quality 
power amplifiers such as EICO, HF14, HF22, HF30, HF35, 
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover. 
HF81: Stereo Dual Amplifier·Preamplifier selects, 
amplifies & controls any stereo source - tape, diSCS, 
broadcasts-& feeds it thru self-contained dual 14W am· 
plifiers to a pair of speakers. Monophonically: 28 watts 
for your speakers: complete stereo preamp. Ganged level 
control s, separate focus (balance) control, independent 
full-range bass & treble controls for each channel. 
Identical Williamson -type , push-pull EL84 power ampli· 
fi ers, excellent output transformers. "Service Selector" 
switch permits one preamp-control section to drive the 
internal power amplifiers while other preamp·control 
section is left free to drive your existing external ampli· 
fi er. Kit $69.95. Wired $109.95. Incl. cover. , 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design, Inputs for tape head, 
microphone, mag·phono cartridge & hi-level sources. 1M 
distortion 0.04 % @ 2V ou t. Attractive " low silhouette" 
des ign. HF65A Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 
HF61: "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 

HF60: 60·Watt Ultra Linear Power Amplifier with 
Acro TO·330 Output Xfmr.; "One of the best·performing 
amplifiers extant; an excellent buy." AUDIOCRAFT Kit 
Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50. 
HF50: 50·Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans. 
form er. Id entical in every other respect to HF60, same 
specs at 50W. Kit $57.95. Wired $87.95. Cover E·2 $4.50. 
NEW HF35: 35-Watt Ultra·Linear Power Amplifier. 
Kit $47.95. Wired $72.95. Cover E·2 $4.50. 
HF30: 30-Watt Power Amplifier. Kit $39.95. Wired 
$62.95. Cover E-3 $3.95. 
NEW HF22: 22-Watt Power Amplifier. Kit $38.95. 
Wired $61.95. Cover E-2 $4.50. 
NEW HF14: 14·Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover E-6 $4.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 

HF52: 50-Watt Integrated Amplifier with complete 
"front end" fac iliti es & Chicago Standard Output Trans· 
form er. "Excellent value"-Hirsch-Houck Labs. Kit $69.95. 
Wired $109.95. Cover E-l $4.50. 
HF32: 30-Watt Integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 
HF20: 20·Watt Integrated Amplifier. "Well-engi· 
neered" - Stockl in, RADIO TV NEWS. Kit $49.95. Wired 
$79.95. Cover E-l $4.50 . 
HFl2: 12-Watt Integrated Amplifier. "Packs a 
wallop"-POP. ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural ba ss 30-200 cps vi a slot·loaded 12-ft. 
split conical bass horn. Middles & lower highs: front radi
ation from 8112" ed ge·damped con e. Di stortionl ess spike
shaped super-tweeter radiates omni-directionally. Flat 
45-20,000 cps , useful 30-40,000 cps. 16 ohms. HWD 
36" , 151f4", 111/2" ." Eminently musical: would suggest 
unusual suitability lor stereo."-Holt, HIGH FIDELITY. 
Completely factory-built : Walnut or Mahogany. $139.95; 
Blonde, $144.95. 
HFSl: Bookshelf Speaker System, complete with fac
tory·built cabinet. Jensen 8" woofer, match ing Jensen 
compress ion·driver exponential horn tweeter. Smooth 
clean bass; cri sp ex tended highs. 70-12,000 cps range. 
CapaCity 25 w. 8 ohms. HWD: 11" x 23" x 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER 
HFT90: surpasse s wired tuners up to 3X its cost. Pre
wired. pre-a ligned, temperatu re·compensated " front end" 
- drift-free. Preci sion "eye-tronic" tuning. Sensitivity 
1.5 uv for 20 db qu ieting - 6X th3t of other kit tuners. 
Resp onse 20·20,000 cps :±:1 db. K·follower & multiplex 
outputs. "One of the best buys you can get in high 
fidelity kits ." - AUDIOCRAFT KIT REPORT. Kit ~39.95* . 
Wired $65.95 *. Cover $3.95. 

EICO, 33·00 Northern Blvd_, L. I. C. 1, N. Y. A-12 

SHOW ME HOW TO SAVE 50% on 60 
models of top·quality equpment as 
checked below. 0 Hi-Fi 
'0 Tesllnstruments Q Ham Gear. 
. Send FREE literature & name of neighbor
hood EICO dealer. 

I 
I 
I 
I 
I 
I I NAME..... .... ... ... ... . ..... . . ... . .... .. .... .. ... I 

L;o::·~·~·=·~·=·~···~~~~··~·=··~J 
In New York hear "The EICO Stereo Hour," WBAI·FM, 99.5 me, Mondays, Thursdays and Saturdays, 7:00 P.M. 
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$12.00 

GIBSON GIRL ® 

ACCESSORY 

KIT 
Everything you need for better 

tAPE RECORDING 
and EDITING 

* FOR MORE PLEASURE! 

* GET PROFESSIONAL RESULTS! 

* FOR BETTER RECORDINGS! 

ROBINS' ACCESSORY KIT contains the 
famous GIBSON GIR L TAPE SPLICER. 
SPLICING TAPE. TAPE THREADER. HEAD 
CLEANER. TAPE CLEANER CLOTH. TAPE 
CLIPS. REEL LABELS and NEW , TAPE 

EDITING BOOK! 

TAPE"EDITlNG AND SPLICING _ 
FOR THE PROFESSIO'NAL 
ANO AMATEUR- TAPE RECQRDIST 

by N. M. HAYNES 
24 Pages - \IIus •••• 25¢ 

DEALERS EVERYWHERE! 
Write' for FREE Catalog of ROBINS' 

Phono and Tape Accessories! 

~ ., ~--.-ROBINS 
INDUSTRIES CORP. 

FLUSHING 54 • NEW YORK 

Mr. Crosby's and Mr, Oowlan's persuasive 
letters of principle in last month's i ssue. 

Multiplex commercial service may 01' ma y 
not ma ke a fortune for the small radio 
station , but it is very much a going bus
iness a rm of r adio, now sealed off entirely 
fl'om all but t he special r ecei ver s t ha t 
provide th e service to custom ers. In my 
small corne r of Counect icut I can heal' nin e 
st a tions with multiplexed second channels 
( uot cOlllltin g WBAI's Crosby-type st e reo) , 
E ve ry one of these i s IJard a t work ema
nating a second a nd saleable broadcast on 
its prima ry FM channeL 'Phis is pay broad
casting , p aid f or directly by those who 
subscribe. 

Yet her e I am, eavesdropping on nin e 
differ ent programs every Ol1 e of which is 
f or sale, not for free. I'm no restaurant; 
I'm just MI' . Aver age Home Owner , who 
happens to have got hold of a Crosby-type 
adapter a head of most of the rest of the 
list ener s. 

'Who's ail' is this, anyhow ~ Don' t we all 
ha ve t he legal right to "eavesdrop" on any 
broadcast th a t we can ensnar e in our a n
tennas ~ Isn' t onr ail' free ~ 

Free Air 

L et 's dispose of one thing a t a time. 
Yes, the answer is plain enough, the ail" is 
f r ee and you do have the right to eavesdrop 
-though you do n ot have the right to ma](e 
use of wha t y ou receive f or p rofit. But 
this, unfortunately doesn't solve our prob
lem a t all. Just because FM m ultiplex 
ea vesdropping may be t eclmically lega l 
doesn't make it desirable 01' advisable. Sure 
-nobody has been caught bl'eaking the law 
yet, not even me. Maybe nobody ever will. 
But I maintain that it's good policy to 
]{eep friction and t rouble away by r emoving 
a ll p ossible causes, f a ncied 01' other wise, 
justified or no. Avoid potential tronble 
when i t is clearly giving i ts advaJlce 
wa1'l1ing. L et sleeping dogs sleep . 

Therefore, we must somehow l{ eep the 
background music services entirely out of 
t he home to begin with, if it is physically 
possible t o do so. More of t his shortly . 

Oomcha Music 

Look again a t t hese commer cial music 
ser vices, which can be heard in th e home 
\' ia one of t he proposed ster eo systems, the 
CI'osby system. First, I must say that per
sonally I couldn' t car e less about the sort 
of stuff th ey f eatme, the most insipid sort 
of mealy·mouthed b ackground music. I 
call it oomcha music, scornfully; it j li st 
goes o01ncll a, o01ncham oomcha, hour af ter 
hour. It sounds the way t hin dish water-soup 
tast es-to me, anyhow. 

1\1oreover , though the Cr osby-tnJe multi· 
plex adapter punctua tes this music, at the 
end of each number , 'with an unbear able 
blast of violently lond hiss (when the 
a udio carrier goes off), I am defini tely not 
t he,. g uy who will build a squelch in to my 

_. adapter so I can listen-though as you 
know, it can be done, both at homB ,and 
ciilnmer cittlly . N o-don' t look a t .mll; you 
commer cial oper ators, when you talk about 
p ira ting, about una uthorized free reception. 
N ot me! 

You might think, th en , tha t I agree witl, 
t he Crosby people. But I don' t. N or do I 
think tha t this multiplex background servo 
ice should be quietly r emoved, in favor of 
hi·fi st er eo broadcast. 

I r espect the multiplex services, in t he 
first place, as a legitima te commercial in· 
t erest of con siderab le proportions, on the 
pa rt of r adio stations who need it and don' t 
have fOI·tunes with which to re·equip them
selves and their r est aurants, et ai, for some 
exp ensively differ ent arrangement. 1\1aybe 
they 'll have to give a bit, ill the in ter ests 

of all. B ut they certainly can't be ignored 
- and they won 't a llow i t, anyhow. They'll 
ma ke a righteous row, a s a nybody can 
imagine. N or will they be inclined to trust 
those assura nces tha t nobody is going to 
bother to listen to their services in the 
llome. Thjs argument looks thoroughly fi shy 
to them, a ny way you put it. Ask t hem. 

The Silent Commercial 

Secondly, f r om the bome list ener's poin t 
of view, I must point out tha t these multi
p lex t ran smi ssion s, uuheard by auy list ener 
to st andard FM or AM, constitute the 
g reatest silent commercia l ever dreamed up . 
'l'his was drummed into my head Oll r ecent 
list ening wh en I disco\' ered, time a f ter 
tinle, th a t a station broadcasting the 
sleaziest junk on its backgI'ouncl music 
multiplex chaJ1llel would be sending out the 
fanciest highbrow, hi·fi FM sound you 
could ask f or on its main channel. 

It is obvious tha t the good-mnsic channel 
is p aid f or at least in p art by the sleazy 
music channel-yet yo~, cZon'·t have t o hea?' 
'it, T errifi c ! I can list en to B ach a nd B artok 
to my heart's content on station \VXYZ, 01' 

wha t ha ve you, and the stuff is paid for by 
a ba t ch of restaurant customers, somewhere 
off on the other side of nowhere. L ittle do 
t hey know how I love 'em, bless their souls! 
L et 'em h ave their background music, I say. 

The a r g ument is quite serions. Commer
cial m usic service can make a high·quality 
station p ay off. So let's not tip the apple 
cart. 

So-f or these r easons, I am unhappy 
about any FM broadcast st er eo that m akes 
this sort of free home listening possible, in 
any way a t all. I f eel t ha t we must begin 
with the pl'inciple that, somehow, st er eo 
mUltipiex must keep away from background 
music multiplex, even if this perh aps means 
a hypothetical compromise in b asic st er eo 
qua lity. 

I'm not convinced tha t the compromise 
need be serious, in practice, though as a 
n on-engineer I claim the right to be influ
euced by further information, as it unfolds. 
I just hop e a ncl pray- and urge-that the 
technicians get t ogether so tha t a ma..xi· 
mum ster eo F1\1 qu ality will be available 
under t he b asic condition- clear separation 
between commer cial music ser vice and FM 
stereo . That is Requirement N o. l. 

Bnt let's go on to an evalua tive look at 
the proposed syst ems themselves. In one 
r esp ect , I am 100 pel' cent for one Crosby· 
t ype f eature, sUIll·and-differ ence compa ti
b ility. 

Licensed SumMand-Difference 

Multiplex st er eo FM involves the trans
mitting of two sound channels via oue FM 
carrier, the .second superimposed upou the 
fir st. One channel goes via the main FM 
signa l, th e other i s frequency modulated 
on the supersonic a udio region, abo\' e the 
r ange of. hearing-somewhere between 20 
and 80 lw . 'l'he a udio signal -its.elf, ~n othe, 
·' "or.ds, has a frequency modula ted " ton e" 
added to its upper portion. This, of course, 
is cOlllmon to all F1\1 st er eo proposals and 
to all commercial m ultiplex music ser vice 
as well. E ver ybody does it. 

But the Crosby st er eo FM system is the 
only one so f a r tha t adds the vital sum-aud
diffe rence principle to this basic t wo·crl an· 
nel broadcast, th81'eby providing compa tible 
ster eo P M sound-compa tible, that is, with 
st andarcl FM, minus multiplex r eception. 

In this arrangement, the st er eo right and 
left source signals are m a trixed, combinecl , 
into sum and differ ence signals ; the snm 
signal is fed to the m ain channel a nd the 
differ ence signal goes out via the multiplex 

(Continued on page 73 ) 
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~/octave by pctave@ 
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B l 0 N'D E R - TON G U E. 

> 

••• 

NEW, UNIQUE BLONDER·TONGUE audio baton 
Never before has the audiophile, the music lover or experimenter de-emphasizing certain sounds (accompaniment, noise, etc.) in re-

had such a versatile high fidelity component at his command. Nine recording; for changing the tinibre and character of certain sounds 
individual controls enable you to boost or attenuate anyone, two or (for singling out individual instruments for study). In music repro-
more, up to nine octave bands in the audio frequency spectrum - as duction, the Audio Baton is just that: a conductor's baton in the 
much as ± 14 db. What's more, an ingenius visible indicator for each hands of the owner. 
control instantly shows the degree of boost or attenuation for any The Audio Baton also finds reapy use in puIJlic address and call 
octave as well as the response curve over the audio spectrum. systems, wh~re It is desirable for specific frequency bands to be peaked 

The Blonder,Tongue Audio B~ton, an entirely new concept in high or attenuated in order to achieve maximum intelligibility for minimum 
fidelity components, is self-powered and easilY' connected between the listening fatigue. And for stereo, two Audio Batons may be employed 
preamplifier and the power amplifier stages in any hi-fi or audio sys- for the ultimate in a stereo system. 
tern-also compatible with many preamp-amplifier combination units. Housed in a modern, streamlined cabinet with handsome front 

The possible applications for the Audio Baton are virtually unlim- control panel, the Audio Baton lists at 119.95. 
ited - for correcting speaker and other system deficiencies as well as For an unforgettable experience, hear the Audio Baton at your high 
deficiencies in program material; for deliberately emphasizing or fidelity dealer today, or write for details : Dept. A-12 

ItlBll BLONDER-TONGUE LABORATORIES, INC. 9 Alling Street, N,:wark 2, New Jersey 

Manufacturer o-f High Fidelity components UHF converters Master TV Systems Industrial TV Systems 

SPECIFICATIONS : • nine octave compensator controls (40/80/160/320/640/1280/2560/5120/10240 cps) with illuminated vertical indicator. frequency 
response: flat from 20 cps to 20,000 cps ± 2db • by-pass rotary switch. 0 insertion loss. 1.5V. RMS maximum input with less than 1 % harmonic distortion 
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EDITOR'S REVIEW 
LOUDSPEAKER TESTING 

RUSHING IN where angels fear to tread, the country's 
s~lf-styled leading consumer reporting organiza
tIOn now feels competent to judge loudspeakers, 

and has done so with vim, vigor, and precious little in
telligence. Of course, this may be one of 1ffi 's pet peeves, 
but even with some years of experience in this field, we 
would not rate loudspeakers comparatively. We have 
often described them, outlined maximum and minimum 
usable frequencies, and so on, but as to absolute testing 
of speakers-that '8 not for us. Even Julian Hirsch and 
G.B.Houck-as Hirsch-Houck laboratories-decline to 
review speakers for their magazine client. 

As to the findings of the consumer organization, we 
couldn't agree more with their choice of three accepta
ble speakers-anybody knows that Acoustic Research 
and KLH both make fine speakers. But to say that 
these three are the only ones good enough for the" ac
ceptable, very good" category is going too far. At the 
other end of the listings we find a Hartley, a James B. 
Lansing, and a Wharfedale as "not acceptable." There 
are several speakers that only made the "acceptable 
fair" category-among them some Altec models, som~ 
more James B. Lansing models, a Bozak model, and 
another Wharfedale. As a matter of fact, no Altec or 
J a.m~~ B. Lansing models ever got above "acceptable, 
faIr, and Bozak-another respected name in the 
speaker field-was listed in the lower half of that 
group. But imagine either a Hartley, a Wharfedale, or 
a JBL as being unacceptable anywhere. 

To be sure, the organization's " engineers" told how 
the AR and KLH models could be improved-by the 
simple addition of a $27.50 electrostatic tweeter and a 
dividing network. We know nothing about the tweeter 
recommended, but the text indicates that an attenuator 
must be used in the woofe1° circuit to match levels with 
the recommended tweeter, which, by the way, is sepa
rately rated as "acceptable, very good," whereas the 
J anszen 130 and the JBL 075 tweeters are just rated 
, 'acceptable, good." 

One thing was missing in the report-just how each 
of t~e separate speakers was housed for the listening. 
As IS generally well known, the housing is rather more 
important to over-all performance than the speaker 
mechanism itself, and it should certainly have been spe
cified. The information also indicated that speakers 
were compared with equal loudness (which we believe 

14 

is correct unless you are testing for efficiency ), and 
" with optimum tone control settings for each." This 
we do not go along with for a moment. 

We have always suggested to r eaders that the choice 
of loudspeakers was an entirely subjective one. Obvi
ously, each manufacturer wants to make the best 
speaker he can possibly produce for a given price; also, 
obviously, the main objective of a loudspeaker is to r e
produce the sound as much like the original as possible. 
Yet when one compares the best speakers of a dozen dif
ferent manufacturers-or the speakers at any other 
price level-it is perfectly obvious that they do not 
sound alike, not by a long way. Our recommendation 
is that anyone who wishes to make a choice of speakers 
should hea~ a number of them iu_ direct comparisons, -
and then sImply choose the one that he, personally, 
considers the best sounding. No one can tell you how 
much sugar you should put into your cup of coffee to 
make it taste right to you j no one can tell you which 
loudspeaker will sound best to you. Listen for yourself, 
and of course you should hear the AR and KLH models 
that are' , acceptable, very good. ' , You might even hear 
them with the suggested tweeter-you might like it. 
But be sure you would like to live with it for the coming 
years- a few minutes of listening may not tell you the 
whole story. Chances are that if the AR or KLH people 
thought their speakers needed that kind of improve
ment they would have built it in already-they are far 
from being dopes, obviously. And just to be on the safe 
side, listen to the Hartley, JBL, and Wharfedale mod
els that were rated unacceptable. That way you will 
learn two things-how they sound, and how much trust 
you should put in reports from others. 

Of course, the whole report may have been written 
from tests made after the staff performed neshesshary 
teshts on anozzer product reported in the shame issue 
-whiskies, hic. 

END OF YEAR 
It is a shame to be so incensed over something so 

near the Christmas season-but we seem to r emember 
something about incense and myrth in history, and we 
must try and tie them together. (And no, that's not a 
printer '8 mistake two lines up, but it wouldn't have 
been funny any other way. Maybe it wasn't anyhow.) 

But seriously, the Editors and Staff of AUDIO wish 
you the best of 

~rtttiug!l 
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Precisibm 

,"'ill! .'c .IF _ .. ;£ 

A PickuPllrecisely designed Tor 
m.usic! A ~tereo pickup with all 
the compliance~ freq';'ency 
r.esponse ~nd lJistortion-free 
performaitce required for the 
highest quality!!musi'f t;ep11o
duction. 'Phis. :".is the 

",' 'S:'l' ArI!ItlTe:JrM St!ereo>. 
fiLUXVALVE ... where 

The STANTON Model 196 WNIPOISE Arm 
..vith integrated Stereo- FLUXV' ALVE pickup 
mounts easily on all quality transcription turn
tables. Precision single : friction~Jree be'J,ring -adds 

> g~!,II.ness > to quality. $~9.85 w.i!h repla,\~alile 0.7 
. mil diam\md T-GUAHI> Stylus. 

F~r use iH@all pickup ·~~ms-automatic>.oi' manual· 
-choose the STANTON Model 371 Stereo- . 
FLUXVALVE cartridge. Oncmonophonic 'rec
or.gs it will outpedorQ'\l.any oj;er pickup exc5/!( 
llie original FLUXVA-LV}; . / . ~n 'S1~feop"onic 
records il is peerless! $29.85 with replaceable 0,7 
mil diamond T-GUARD Stylus. 

ct>.~ & 

Address Dept. A 128 for a free copy of IT TAKES TWO TO STEREO by Walter O. Stanton. 
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MECHANIZED ORACLE EXPLORES 
BELL SYSTEM COMMUNICATIONS 

At monitoring console, designer H. D.lrvin watches performance of "Sibyl" during test of user·reaction to experi. 
mental telephones. A computer·like machine, Sibyl simulates the functions of future communications devices 
and records in terplay between phones and users. Sibyl is named after the women oracles of ancient Greece. 

A mechanized "oracle" is helping Bell Telephone Lab· 
oratories predict the future in communications devices and 
systems. 

The oracle is " Sibyl," a computer-like machine de
veloped by Bell Laboratories engineers and psychologists. 
It can simulate the action of many kinds of communications 
devices. Through Sibyl, new kinds of telephone service can 
be evaluated without the considerable expense of building 
actual equipment. Observing and recording users ' reac
tions to the simulated equipment, Sibyl provides indica
tions of how users would react to proposed new · systems 
features and eqtlipmerit. 

Sibyl, for example, is used to test the reaction of Bell 
Laboratories people to experimental push-button tele
phones. Each test subject has a push-button telephone in 
his office and he uses it in the ordinary course of his busi-

ness. But the set is not connected directly to the local PBX: 
it is connected through Sibyl, which performs the special 
signaling functions required by such a push-button tele
phone. In this way, push-button telephone service is gi¥en. 
to a group of people without modifying the PBX, or pro
viding completely instrumented push-button telephones. 

At the same time, Sibyl gathers information on how 
the call was placed-date, time, originator, speed of opera
tion, errors, whether the line was busy or the call com
pleted. Sibyl does all this without violating the privacy of 
telephone conversations. . 

Bell engineers expect that Sibyl will provide a better 
understanding of the relationship between telephone equip
ment and the people who use it. Sibyl's rapid and eco
nomical technique for evaluating new types of telephone 
sets is an important contribution to the art of telephony. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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The VU Meter in Tape Recording 
There are many advantages to the use of a standard VU meter as a level indicator and the 
author clarifies them, in addition to telling how the meter is connected and what it does 
and does not indicate. Every serious tape recordist will find this information valuable. 

HERMAN BURSTEIN ':' and HENRY C. PO LLAK 

RE CORDING A TAPE a t too high or too 
Iowa level respectively entails ex
cessive distortion 01' a poor signal

to-noise ratio. There is no great margin 
of safety between these dangers even 
in the best of tape machines. Conse
quently the record-level indicator p lays 
a vital role in tape recording. How well 
it serves depends upon type of indicator , 
its stability, accuracy of calibration, 
manner of connection to the record-am
plifier circuit, the prevention of f alse 
readings due to bias pickup, and the 
operatOl"s skill in interpreting what he 
sees. 

The VU meter is not inexpensive, and 
its use as a record-level indicator was 
largely confined to professional ma
chines until recently. Other machines 
employed an electronic indicator, either 
an electron-ray (magic eye) tube or 
neon lamp. But with expansion of the 
home market for tape recorders suitable 
for high fidelity application, the VU 
meter has come into increasing use. Now 
it is found in a number of semi-pro
fessional t ape recorders favored by audio 
fans and in sever al of the still lowel'
priced "home-type" machines. There I S 

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

RECORDING GAIN 

INPUT 0----111'----1 
RECORD 

AMPLIFIER 

a continuing trend to ever-greater use 
of the VO meter 01' a similar meter by 
home units. 

A full understanding of the role of 
the VU meter in tape recording should 
be of value to the technician and audio
fan concerned with the r epair, mainte
nance, modification, selection, 01' use of 
a tape recorder. 

Advantages of the VU Meter 

The VU meter has a number of ad
vantages over the electron-ray tube and 
neon lamp. Among them are: 

1. It indicates the extent to which the 
record level varies f rom that pl'oducing 
maximnm permissible distortion. The 
neon lamp can only indicate when level 
is too high 01' too low, but not by how 
much. The electron-ray tube does show 
a continuous variation, from open eye 
to closed eye, but its meaning is uncer
tain. The VU meter enables the re
cordist to make adjustments in record 
level easily and accurately on the basis 
of what he is recording and for what 
purpose. 

2. It is a standard, r elatively uniform 
product. If replaced, the new meter 

OUTPUT GAIN 
. PLAYBACK 

gives essentially the same readings as 
its predecessor. E lectronic indicators 
have tolerances such that individual 
tubes 01' lamps of the same type may 
produce significantly different readings 
in a g iven circuit. 

3. It is stable over time. 
4. It is very sensitive and therefore 

has minimum driving requirements. 
5. It p ermits the very important 

function of checking bias current ac
curately. Too much bias reduces both 
distortion and high-frequency r esponse; 
too little has the opposite effects. The 
optimum amount of bias is fa irly criti
cal, particularly at 7.5 ips, if high fidelity 
r eo ults are sought. By means of a switch
ing arrangement (Figs. 1, 2, and 6) , 
the VU meter can measure bias current 
flowing through the record head. A 
calibrating resistor is employed so that 
optimum bias corresponds to a specific 
point on the meter, usually 0 VU. 

6. It permits measuring p layback level 
(Figs. 1, 2, and 6). This is important 
in professional applications, so that the 
amplitude of the p layback signal can 
be adjusted by means of the level con
trol to meet the requirements of follow
ing equipment in a recording or broad-

OSCILLATOR I--~---JC---"'I ERASE 
HEAD 

....--'-..../ 

BIAS ADJUSTMENT 

RECORD 
HEAD 

~
A-B SWITCH 

-----------+--+-~ 

OUTPUT 0-_--1 
AMPLIFIER AND 

CATHODE 
FOLLOWER 

.----------0 OUTPUT 

RECORD 
BIAS 0--------' 

PLAYBACK 
AMPLIFIER 

AND EQUALIZER 

Fig . 1. Typical employment of a VU meter in a tape recorder with separate record and playback heads. 
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RECORDING' 
GAIN 

INPUT o-----i!'!'----l~ 

OUTPUT o------_-~ 

RECORD 
AMPLIFIER 

CALIBRATION FOR 
METERING RE·CORD 

LEVel-

CALIBRATION FOR 
METERING BIAS 

OSCILLATOR 
ERASE 
HEAD 

RECORD 
HEAD 

AMPLIF IER AND 
600 OHM 
OUTPUT 

TRANSFORMER 

PLAYBACK 

. BIAS 

PLAYBACK 
AMPLIFIER 

AN D EQUALIZER 

PLAYBACK 
HEAD 

vu }--+------------.:>!-..o RECORD 

~-----------oPLAYBACK 

Fig. 2 .. Alternative employ.me nt .of the VU meter in a tape recorder with separate . record and play.back heads . . 

cast studio. If the signal is too low, 
there may be interference from adjacent 
audio lines operating at a higher level, 
01' the following equipment may pro
duce insufficient · ampliffcation. On the 
other hand, a playback level that is too 
high may produce crosstalk on other 
audio lines, 01' cause distortion 01' un
necessary compression in associated line 
amplifiers without level controls. 

Characteristics of the VU Meter 

The VU meter (Fig. 3) contains a 50-
microampere d.c. movement with a full
wave copper-oxide rectifier. The stand
ard meter has a 4 in. dial with a double 
seale, one reading from - 20 to -+- 3 VU, 
and the other from 0 to 100 (percent) . 
Usually the VU units are featured, with 
the VU scale in black, this being known 
as an "A" scale. In the "B" scale the 
percentages are featured and show as 
black figures . The secondary scale is in 
red, and the color of the dial background 

Fig . 3 . Photo of a Weston VU meter with 
the " A" scale . (Courtesy Daystrom, Inc.) 
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is standardized as an "easy-on-the-eyes" 
yellow. 

VU units are simply decibels, with 0 
being an arbitrary reference level: one 
·milliwatt of power passing · through a · 
600-ohm resistance. 

The VU meter is designed to be placed 
in series with a 3,600 ohm external re
sistor, as shown in Fig. 4. Resistance of 
the meter movement plus that of the 
rectifier plus that of an enclosed resistor 
totals 3900 ohms. Therefore the total 
load of the m ete?' ci1'cuit across the 600-
ohm line is 7500 ohms. And now the 
meter reads 0 VU for 2.5 milliwatts of 
power in the 600-ohm line, which is 
actually + 4 VU, since volume units are 
by definition referred to 1 mw in a 600-
ohm circuit. 

When employed in the standard man
ner (across a 600-ohm line and in series 
with a 3600-ohm resistor), the stand
ard VU meter must exhibit certain 
characteristics, which enable the prac
ticed operator ·to rely upon its readings 
and interpret them correctly. The over
shoot must be between 1 and 1.5 pel' 
cent when a sine wave of 2.5 milliwatts 
power is suddenly introduced in the 
line; the pointer must reach 99 on the 
percentage scale within 0.3 seconds; 
frequency response must be within ± 0.2 
db between 35 and 16,000 cps; loading 
distortion must not exceed 0.2 pel' cent 
harmonic when the meter is placed 
across a 600-ohm line; the meter must 
withstand for half a second ten times 
the voltage which produces a 0-VU 
indication (1.228 volts), and to with
stand continuously a five-fold voltage 
overload. 

The very high sensitivity of the VU 
meter is due to a high-flux-density mag
net of special alloy, and if the meter is 
mounted in a steel or . iron panel some 

of the flux is shunted, thereby upsetting 
the calibration. VU meters intended for 
such mounting must be especially cali
brated by the manufacturer upon the 
basis of panel- thiCKness. 

Drive Requirements and Circuitry 

When the VU meter is used as a rec
ord-level indicator and as a means of 
measuring bias current, it is unim
portant what the reading signifies in 
terms of power across a 600-ohm line. 
The important thing is that a given point 
on the scale, usually 0 YD, should cor
respond to the record level producing 
maximum permissible distortion on the 
tape, 01' to the correct bias current. On 
the other hand, when the VU meter is 
driven as it was designed to be (across 
a 600-ohm line and in series with a 
:3600 ohm resistor), its dynamic char
acteristics (overshoot and response 
time) will be preserved, which is im
pOl-tant to the recordist. 

Only 1.228 volts is required to drive 
the VU meter when it is connected in 
the standard manner. The necessary 
drive is easily available in the record 
amplifier. Also, it is consistent with the 

OUTPUT 600 ... SECONDARY 

TRANSFORMER 

~ ~ 
]) 

600 ... LOAD 

"-~::;~ I'--~--' .. -
__ J 3600 

Z=3OO ... 

TOTAL INTERNAL RES ISTANCE=3900 

VU 
METER 

Fig. 4. Standard method of connecting 
a VU meter. 
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Fig. 5. Circuit for metering bias current 
and for calibrating the meter indication. 

output that may be expected of the 
playback amplifier. 

To measure bias current through the 
record head, a "test" resistor is em
ployed between one lead of the head 
and ground; and the meter, via a switch
ing arrangement, is placed across the 
.test resistor. In order that a given point .. 
on the meter, usually 0 VU, should cor
respond to correct bias current, a varia
ble calibrating resistor is used. Some
times this calibrating resjstor is the same 
as the test resistor, which is made varia
ble, as in Fig. 5. Frequently, however, 

as a playback-level indicator. In the 
third position the meter measures bias 
current. 

A cathode follower typically has an 
output impedance of about 500 ohms, 
and can be satisfactorily used to drive 
the VU meter, as illustrated in Fig. 2. 
Here the meter is driven by the cathode 
follower only when measuring play
back level. For measuring record level 
and bias current, it is connected to the 
appropriate points in the circuit through 
calibrating resistors. Note that by means 
of an A-B switch the meter can com
pare the incoming signal with the play
back signal; this requires that the VU 
meter be switched to the "output" posi
tion. 

In some circuits the VU meter is not 
placed directly across the output, as in 
Figs. 1 and 2, but is driven by its own 
cathode follower, as illustrated in Fig. 
6. The advantage is that the VU meter 
does not load down the audio signal. 
Though specifications call- for · the · VU 
meter to produce no more than 0.2 per 
cent harmonic distortion when connected 
in the standard manner, this may cor
respond to a greater, and significant, 
amount .. of intermodulation. distortion. 

a separate calibrating resistor is em- Loading Distortion 
ployed, as shown in Figs. 1 and 2. 

Figure 1 illustrates how the VU meter If the VU meter, including its ex
is driven in some tape recorders. The ternal 3600-ohm resistor, is placed across 
VU meter can be switched across a 600- a signal circuit with an impedance much 
ohm transformer, which is associated greater than 600 ohms, excessive load
with a stage of amplification. This ing distortion will result unless the ex
amplifier stage can be connected to the ternal resistor is suitably increased. Im
record section, via a calibrating re- pedance of the meter circui~ must ~e ~t 
sistor, so that it serves as a record-level least ten times that of the SIgnal cIrcUlt 
indicator, or it can be connected to the to avoid excessive loading. Heavy load-
playback section so that the meter serv_e_s __ in_g_al_s_o_a_t_t_en_u_a_t_es_t_he_s_ign_a_l_. __ ..., 

INPUT 

( 
I 
I 
I 
I 
I 
I 
I 

" " 

" ,," PLAYBACK 

" " 

PLAYBACK 
AMPLIFIER 

AND EQUALIZER 

GAIN 

AMPLIFIER 

CALIBRATION FOR 

CATHODE 
FOLLOWER 

BIAS 

1---+---t-..... oo<J OUTPUT 

METERING RECORD 
LEVEL.r-_.....jE-_~ 

CALIBRATION FOR 
METERING BIAS 

RECORD 
EQUALIZER OSCILLATOR 

~---------------

RECORD-PLAYBACK 
HEAD 

ERASE 
HEAD 

Fig. 6. Employment of the VU meter in a tape recorder with a combination record
playback head. 
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.---_ AUDIO AND BIAS MIXER 

.:/ 
~.~~. ;; i 

L-....;.;;.;....----------- ·'··/7! 
Fig. 7. Filter for preventing bias pickup 

by the VU meter. 

The copper-oxide rectifier used in the 
VU meter (and other meters) has non
linear characteristics. Its impedance 
varies with signal polarity and instan
taneous voltage. Assume that the meter 
circuit, including the 3600 ohm external 
resistor, appears to the signal circuit as 
a 7500-ohm resistance fluctuating over 
a 10 per cent range. If a 10 per cent 
change in load resistance has a signifi
cant effect on signal voltage, which is 
the case if load impedance is appreciably 
less than ten times the source imped-

. ance, the nonconstant·load resistance will 
cause significant distortion. 

Record-Level Connection 

In most instances the VU meter is 
connected to the record signal at a stage 
prior to equalization, as illustrated in 
Figs. 1 and 6, rather than after equaliza
tion as in Fig. 2. Record equalization 
in high-quality tape recorders generally 
conforms to NARTB standards, so that 
it consists of a little bass boost (about 
3 db at 50 cps) and of considerable treble 
boost (20 db or more at 15,000 cps at 
7.5 ips). 

The post-equalization connection, Fig. 
2 has the advantage of indicating the 
a~tual amount of signal applied to the 
tape at all frequencies, so that one may 
guard against tape overload at the high 
frequencies, which are so greatly 
boosted at the commonly used speed 
of 7.5 ips. 

It may be questioned, then, whether 
the pre-equalization connection satis
factorily warns against distortion in 
the treble range. Essentially, yes. Rec
ord treble boost largely affects the audio 
spectrum above 3000 cps, and in this 
area the decline of audio energy with 
rising frequency tends to compensate 
the treble boost. Furthermore, for the 
same amount of distortion, somewhat 
more signal can be applied to the tape 
at high frequencies than at the mid
range and low ones. 

The pre-equalization connection has 
the following possible advantages: (1) 
Taking the record signal at a point be
fore the equalization stages will pro
vide better isolation between the VU 
meter and the record head; this helps 
prevent bias current in the he!ld fr.om 
producing an unwanted and mIsleadmg 
indication on the meter. (2) After pro
nounced treble boost, high frequencies, 

(Oontinued on page 72) 
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Can you cou nt the spe ake rs in this array? A Japanese stereo ~ hon ic spe aker syste m, it includ e s two eightee n-inch woofers, 
two f ifteen-inch woofe rs , two eight-inch mid-range con es, and a n asso rtm e nt of othe r units to cove r the e ntire aud io spectrum. 

Hi-Fi with that Coffee Aroma 
And why not couple the enjoymen t of good coffee with an equally pleasan t enjoyment of good 
music? The author suggests this might be an excellent method of attracting potential customers 
to the hi-fi salon-or maybe carrying it further and using two "o's" would be still more effective. 

IN THE EARLY seventeen hundreds, 
coffee shop culture came into its 
own in Queen Anne's London. The 

world's largest city boasted coffee shops 
catering to wide social , political, literar y, 

. and business inter ests. Coffee-culture 
f athered those great periodicals, The 
Tatle1' and T he Spectat01·. Lloyd's In
sur ance evolved from a coffee shop f or 
exchange of shipping news. The art of 
conversation is said to have r eached an 
all-time high in those London meeting' 
p laces. 

In the mid-twentieth century, a new 
coffee shop culture is growing up in 
what is now the world's largest city, 
Tokyo. There more than a thousand 
coffee shops attract millions of patrons 
to their friendly and relaxed a tmos-

* i 61'7 H 1:Ucrest R d., P hi ladelphi.a 18, 
Pa. 

r 
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pheres. The art of conversation is still 
practiced, but in lower tones than in 
London coffee shop days. High-fidelity 
music is now the main a ttraction . 

The largest coffee shops, seating hun
dreds of patrons, feature the highest 
kind of high fidelity- live musicians. In 
one plush, five-story edifice the musicians 
play quite unconcernedly while riding an 
elevator stage from. floor to ,flOOl:. Since 
this moving stage can only be on one' 
floor at a time, a high fidelity amplifica
tion system relays the musician's per
formance to other flool's during the 
interim. In another downtown Tokyo 
shop the or chestra is suspended on a 
tiny balcony over illunlinated fountains 
and fi shponds, surrounded by tier s of 
circular balconies r ising five floor s 
toward a gigantic chandelier and mosaic 
ceiling. In a less exotic atmosphere, 

members of the JOKR radio orchestra 
perfor m nightly in a Shinjuku coffee 
shop , f r om which r eg'ular hi-fi broad
casts ar e originated. 

The Smaller Shops 

F or practical reasons, live music can
not be featured in more than a handf ul 
of coffee houses, and mOl:e than nine 

. hundred r emaining: shops 'offer r ecorded 
high fid elity per formances f or their 
musical offer ings. These ar e a natural 
haven f or ster eofans and audiofans 
as well as music and coffee lover s. In 
the maj ority, the equipment is good but 
simple. Record changers are almost un
heard of in J apan. Most coffee shops use 
a pair of, the excellent J apanse viscous
damped pickup , arms, magnetic car
tridges, and well-made transcription 
turntables. The long-playing r ecords ar e 
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relatively expensive to the Japanese and 
are most meticulously cared for by their 
owners. Record attendants in Tokyo 
coffee shops are paragons when it comes 
to preserving the delicate micro-grooves 
which earn their livelihood. 

With so many different coffee houses 
seeking his patronage, the Tokyoite may 
choose music in just about any vein 
imaginable. The majority of shops play 
"music-between" and light classics. A 
few have built r eputa tions by sp ecial
izing in French, Italian, or Spanish 
music- all quite popular ,vith the J a p
anese. Some coffee shops cater to J ap
anese teen-agel's by presenting U . S. 
rock-and-roll and hillbilly "cultural" 
offerings, occasionally inter sp er sed with 
good jazz, but the best coffee houses 
offer a solid repertoire of serious classi
cal music. 

With r ecord collections running to 
the thousands, many of the shops fea
ture a continuous classical request pro
gram. Their patrons seem to have a wide 
knowledge and appreciation of seriouR 
mUSI C. 

Other shops, however, hold to care
f ully selected and balanced program 
schedules. The schedules are published 
in program guides similar to those issued 
by our leading good-music broadcast 
stations. 

A Typical Visit 

Join me, if you will, for a visit to one 
such refined coffee house in the Shibuya 
a rea of Tokyo. The "New Lion Coffee 
House" is on a small lane away from the 
1l1ain thoroughfares of Shibuya. This is 
an amusement district and the lane is 
lined on both sides with theatres, restau
rants, cabarets, pachinko parlors, and 
not a few coffee shops. A rock-and-roll 
record is blasting across the way, (Are 
rock-and-roll r ecOl'ds ever played other
wise, anywhere in the wOl'ld~) but here 
is the "New Lion" on om' right. As we 
open the door and step inside, we step 
into another world. The din of taxi 
horns, street car s, and E lvis Presley is 
left outside. Instead, there is the solid 
but r estrained sound of a symphony 
orchestra in the next r oom. An attrac
tive young lady bows graciously and 
greets us. Do we prefer the balcony or 
the- -main hall ~ The balcony is -not 
c~'owded ~oday, S0-our hostess beckons us 
toward -;t small flight 6f stairs. At the 
top, we step out into a minatUl'e con
cert hall. Soaring music surrounds U 8. 

The lights are dimmed; the audience is 
hushed. Weare guided quickly and 
quietly to our table where we are handed 
a menu and a program guide. Alas, we 
cannot r ead Japanese ; but coffee is 
coffee and the music is unmistakably 
Mozart. In fact, it is a sterophonic tape 
r ecording of the Jupiter symphony. 
Here is stereo as it never quite sounded 
in the audio showroo l11 back home. P er-
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haps this concert hall atmosphere does 
much to enhance the r ealism of the re
corded performance, at any r ate we ar e 
soon absorbed in the concluding move
ment of the sym phony. 

The audience does not applaud at the 
conclusion, most of the people engage 
in quiet conversation. W e will take ad
vantage of this short intermission to 
get a better look at the audio system . 
The speaker system is most fascinating 
and after several trys we succeed in 
counting all the various drivers aJld 
horns. There are two I S-in. woofers, two 
I5-in. woofers, two 8-in . mid-range 
cones, three electrostatics, and a full 
complemen t of mid-range and tweeter 
horns. The woofers are horn-loaded in 
extraordinarily solid-looking folded 
theatre horns. 

The remainder of this deluxe hi-fi sys
tem is housed in a rack and cabinet in 
an alcove beneath the sp eaker stage. 
Behind sliding glass panels in the cab
inet ar e the two transcription turntables 
equipped with capacitor pickups. One 
turntable has two of the pickups 
mounted side by side to p lay Cook 
binaural disks. Dual AM tuners are 
p rovided for reception of weekly stereo 
broadcasts by the two government AM 
radio channels. An all-wave r eceiver and 
equalizer cont1'ols ar e also housed in 
the cabinet. 

Power amplifier s and power supplies 
are rack mounted in a full-height stand
al'd re la.y r ack. There are foul' separate 
power amplifi ers, electronic cross-over s, 

Records spin e n h ig h-quali ty t ranscri p t ion 
turntables in a gloss-e ncl ose d cabine t, 
w hich also house s o n al l-wove tune r a nd 
du a l AM t 'J ners . The latte r pick u p week ly 
ste re o broa d casts by tw o J a panese gov-

e rnm e nt AM stat io ns. 

and individual level set controls. A pro
fessional looking ster eo tape player oc
cupies a position adjacent to the rack. 
Lining one side wall are shelves holding 
a collection of disks and tapes that 
would arouse the envy of any self 
respecting radio station . 

The a ttendant announces each selec
(Continued on lJage 65) 

Tun ing in a ste re o b roadcast . The re cord playing equipme nt cons ists o f tw o tran
scription t urn tabl es with capacitor p ickups. 
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Sound Recording and Reinforcing 
at The Monterey Jazz Festival 
Details of the installation and operation of what is probably the largest outdoor stereophonic 
sound reinforcement and recording system used to date-along with some valuable pointers 
to anyone who may have occasion to duplicate the results, even on a much smaller scale. 

SPEARHEADED by the well-known D. J., 
Jimmy Lyons, a group of enthusi
astic townspeople in the historic 

first capital of Spanish California, 
Monterey, decided that the West Coast 
should also have its Jazz Festival. Three 
memorable days, October 4, 5, and 6, 
are just concluded. 

Two lieutenants (musicians and 
"hi-fi" enthusiasts) from the U. S. 
Navy Post-Graduate School at Monterey, 
Ed St. Ville and Dick Avritt, counseled 
the local committee that since sound was 
what the people would pay their money 
for it had better be good. Upon their 
promise to contact Ampex for help, 
they were appointed to the committee. 

Our first contact with the Festival 
came last July when they asked Ampex 
if we would assist the Festival organiza
tion acoustically. Since Monterey is a 
very pleasant place to be at any time, 
we agreed. 

From a preliminary verbal descrip-

* Ampex Corporation, Redwood Oity, 
California. 

R. J. TINKHAM~: 

tion of the location chosen for the event, 
Harold Lindsay of Ampex, who operates 
a sound reinforcement (not "P.A.") 
business on weekends, Walter Selsted, 
Director of Research at Ampex, and 
the writer shuddered at the implied 
problems. The spot chosen was the out
door horse-show arena at the County 
Fair Grounds. It was found to be di
rectly in the approach path of the 
Monterey AU'port, out of which operate 
numerous naval aU'craft and commercial 
aU·liners. The approach to the aU'port 
is [1'om the sea, and the takeoff is toward 
the sea, since a range of low hills pre
vents operation in the opposite dU'ec
tion. 

A visit later in July to the site chosen 
reduced our shudders somewhat. The 
board fence along one side wasn't as 
high as first believed and the bleachers 
on the other side would probably be 
filled with people. However, if the stage 
were placed at the far end of the arena, 
as originally planned, there would be a 
decided backwall "slap" from the build-

Relative positions of stage, audience, sound control center, and recording booth. 
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ings at the near end. It was also planned 
to place folding chau's for the audience 
in the arena. The arena, itself, was high 
in the center and sloped downward in 
all du'ections for drainage. Numerous 
horse shows had been held; but they 
planned to grow rye grass before the 
Festival (and did I ). 

It was the cerebration of but a few 
moments following some hand clapping 
for illustration, plus not a little di
plomacy, to convince the committee 
members to follow a logical plan in the 
seating and staging. The stage would be 
placed dU'ectly in front of the buildings 
which were causing the bad echo, and 
facing the open end of the arena where 
a number of live oak trees acted as a 
fau' "rear wall" sound absorber. It was 
agreed to re-contour the arena by bull
dozing the high center toward the rear. 
The resulting slope had a three-foot 
elevation to the back, about six inches 
at midfield and nearly flat for the fore 
portion, Seating for about six thousand 
persons was contemplated. 

The stage budget was $1500-and it 
had to seat everything from a three-man 
combo to a seventy-five piece symphony 
orchestra. The first recommendation, 
considering the budget limitations, was 
to build a platform suitably high so that 
all could see plus a hard flat rear wall 
and two hard side walls at 45 deg.-all 
eight feet high. No ceiling was then 
contemplated. The walls would both 
help project the sound and reflect it 
back to the musicians who must hear 
themselves and each other if they are 
to give a good performance, As time 
progressed, and advance ticket sales 
came in better than anticipated, the 
budget for constructing the stage was 
increased. The stage finally ended up 
being fifty-four feet across the front, 
22 feet along the eight-foot back wall, 
twenty-foUr feet deep, and with 45 deg. 
side walls extending two-thu'ds of the 
way forward. The front riser was five 
feet above grade and eight feet deep. 
Two more risers of the same depth, were 
provided, each six inches above the one 
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in the front. A hard ceiling was added. 
It sloped upward at 20 deg. from the 
rear wall, and was carried on a fifty
five foot transverse steel "I" beam eight 
feet back of the front edge of the stage. 
The overhead was cantilevered out to the 
front edge of the stage. A valance board 
across the front obscured the stage 
lighting. 

Since the seating area was large (ap
proximately three hundred feet long by 
one hundred fifty feet wide), and be
cause of the present wide interest in 
stereo, it was decided initially to do the 
sound reinforcing job in three-channel 
stereo. The microphones used at the 
center of the stage would feed only 
the speaker system placed at the center, 
and the microphones on each side of the 
sta:;-e would feed only the speaker sys
tem on the corresponding sides. No. 
electrical mixing between channels would 
be done. The only mixing would be the 
normal acoustic mixing reaching the 
microphones, and the acoustic mixing 
from the wide-angle speaker systems. 
This would also provide the necessary 
electrical signal for the three-track 
stereophonic recording of the entire 
Festival. It is believed that this is the 
first and largest such open air stereo 
sound reinforcing system to be used in 
this country. The results were gratify-
ing. . 
. The physical placement of the micro

phones and their corresponding speak
ers was a matter of acoustic judgement 
and involved many factors: the physical 
size and disposition of the stage with 
respect to the total audience; the ar
rangement of the audience; the sizes of 
the performing groups (three-piece, 
four-piece, fifteen to twenty-five piece, 
and seventy-five piece; with vocalists, 

r I .<,> . 

h , \. _ r~U! 

Truck sound con
trol center and 
adjacent record
ing booth with 
the author at the 

recorder. 

instrumental soloists and piano soloists) . 
Moreover, the stage was designed to re
inforce the direct sound for the box 
holders in the front third of the audi
ence space, thus making sound reinforc
ing unnecessary in this area. Another 
criterion was that the sound should be 
natural and not sound reinforced. The 
highest compliment that could be paid 
would be to have the audience unaware 
of the existence of the sound system as 
such. Furthermore, and unlike a studio 
recording session, there were to be no 
rehearsals other than minor rearranging 
of microphones during the show, a very 
stringent, but obviously necessary, re
quirement . 

Setting Up 

The sound crew consisted of Harold 
Lindsay to handle mixing, myself to 
handle mike placement and acoustics in 
general, ably assisted by John Deans, 
of Ampex' Engineering Department, 
with Bob Baker, experienced recordist, 
and Gordon Longfellow, accomplished 

Stage, showing relative positions of microphones and speaker systems. 
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entertainer and recordist from the pub
lic relations section of Ampex. The 
crew loaded up a small moving van, a 
panel truck, and two station wagons 
with $35,000 worth of gear, thirty miles 
of half-inch recording tape and all the 
other necessaries. They traveled the one 
hundred miles to Monterey before the 
first session, towing two large theatre 
speaker systems on trailer wheels, plus 
a third such system knocked down and 
packed inside. 

It required most of two full days to 
install the system and check it out. The 
lineup of the equipment used is as fol
lows: 

Mic1'ophones: 
Altec 21B for general pickup (three) 
Altec 21D for floor stand accent (four) 
Telefunken Stereo Model SM-2 "Crossed-

mike stereo pickup comparison" (one) 
-(supplied through courtesy of Steve 
Temmer, Gotham Audio Sales Co. Inc., 
New York City), 

P1'ea'TItp Mixers: 
Raytheon RPC-40 fom-position broad

cast mixer (two, for right and left 
channels)-(uses 6J7 input tube, a.c. 
heater.) 

Altec four-position broadcast mixer con
sisting of: four A425B Preamplifiers 
one A426B Line Amplifier, and on~ 
P505B Power Supply (one, for center 
channel). 

PO'!lle1' Amplifiers: 
Altec 256C, 75 watts (push-pull through

out: uses 807's with fixed bias for out
put). 

Right and Left 
Speaker Systems : 

Altec ,"V: oice of the Theatre" systems 
conSlstmg of a pair of H210 units 
sta~ked one on the other, (uses fOUl' 
15-m, horn-loaded drivers) for "woof
ers," and four 288 drivers on a 1004 
cellular horn for a "tweeter." Cross
over at 400 cps, 

Center Speake1': 
Fidelity Sound 5512, consisting of four 

Altec 515 (15-in,) theatre drivers (as 
in the other units) each horn loaded, 
for "woofer"; an~ two Altec 288 
drivers on a 1005 cellular horn for 

. "tweeter"; 500-cps Cl'ossove" 
Speake1' Equalizers: . . 

Special; to equalize the three speaker 
systems for acoustically flat ' response 
to 12,000 cps, down 4 db at 1p,000. _ 

Recorders: 
Ampex 300-3, three-channel stereo, using 
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lh-in_ tape at 15 ips, with the llew 
Ampex Master Equalizatioll which 
yields 7 db_ better SIN ratio than 
previous equalization methods. (Two 
recorders used, for master and pro
tection master.) 

Ampex 300, full track, ~ -ill. tape at 
15 ips, fed f rom center channel only. 

AITiving on the scene, the two trailer
speakers were disposed at either end of 
the stage and on the ground. This placed 
the high-frequency units about nine feet 
above the ground. The knocked-down 
speaker system was hoisted up the back 
of the stage and mounted on a special 
platfor m constructed a t the front edge 
of the swaying cantilevered stage over
head. ,During this latter maneuver, one 
of the local committee stepped off the 
runway and put his foot through the 
tarpaper roof dislodging one of the 
4' x 8' plywood boards from the ceiling 
of the stage. It sailed majestically down, 
narrowly missing one of the star per
f ormers who was then practicing on the 
stage. The foot dangled grotesquely for 
a moment and was then withdrawn. No 
f ur ther mishaps occlUTed througlJout 
the show. 

Because of the several kinds of groups 
which were to perform, we decided to 
provide ourselves with a microphone lay-

out that would be capable of handling 
almost any forseeable eventuality. 

Microphone Placement 

Most small groups are accustomed to 
working with close-mike technique, al
though it became apparent that virtually 
none had any previous experience with 
a stereophonic mike setup-outdoors! 
This was painful at times. Large groups 
require different mikeing of course. 
Therefore we suspended three micro
phones from the overhead about three 
feet back from the valance by driving 
staples into the joists supporting the 
ceiling skin. One mike was hung a t stage 
center and the other two were suspended 
in a lateral line ten feet each side of the 
center. All were suspended ten feet 
above the front riser. This might at first 
glance seem to be ra ther close together 
for a fifty-four foot stage, but in analyz
ing the seating' arrangements normally 
employed by the various groups of per
formers, this appeared best. And except 
for one or two instances, it worked most 
satisfactorily. 

In addition to these three general 
pickup mikes, an announcer's mike was 
provided on a floor stand at center stage 

14--------------j----- 54' -------"i 

SPEAKER 
No. 1 

r- 22'----+-- -101 

SPEAKER 
NO.3 

front. Three other floor-stand mikes were 
also provided with their cables disap
pearing through the top riser at stage 
center and ten feet either side of center. 
The cables on all four of the mike stands 
were tethered at ten feet to prevent 
their being moved too far into an adja
cent pickup area which would destroy 
the stereophonic iliusion. (But we didn't 
figure on Dizzy Gillespie!) 

The center overhead mike, the an
nouncer's milce, and the center stand 
mike were fed to one mixer. This output 
fed the speaker system on the roof 
center. The right suspended mike, and 
the right stand mike fed the righthand 
mixer and the lefthand pair fed the left 
mIxer. 

The outputs of the three individual 
mixers were fed through special equal
izers designed to compensate for the 
normal roll-off of the speaker systems. 
The design of these equalizers was based 
on warble tone acoustic response meas
lU'ements made several days prior to the 
installation. They yielded. an essentially 
flat acoustic r esponse to 12,000 cps at a 
distance of ten feet in f ront of each 
speaker system. The response was down 
four db a t 15,000 cps, a point of aca-

~4--4~~-~-+--------SOLO -----t-~---t-~ 

!SIDE VI EW OF STAG E! 

MIXER 
POSITION I 

MIXER 
POSITION 2 

I 
2 
3 

I 
2 
3 

!RECORDING BOOTH! 

Block d iagram of complete system : Th ree-cha nn e l stere o sound rein forci ng and t hree-channe l stereo record ing , together 
w ith tw o-chann e l and single-channel re corders for speci al appli cations . Dimensions of stage and mike positions a re, shown . 
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Stereo-magnetic Cartridge 

Tone Arm 

40-watt Stereo Amplifier 

FM-AM Tuner 

12" Extended Bass Coaxial Speaker 

12" Extended Bass Speaker System 

Equipment Cabinet 

On the following pages you will see 
how General Electric makes stereo a 
glorious reality-at a realistic price. 

AUDIO • DECEMBER, 1958 

Fro:n1 stylus to speaker, 

General Electric 

"Stereo Classic" cO:n1ponents 

:n1ake :n1usic live 

GENERAL. ELECTRIC 
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demic interest only, as the absorption of 
the air reduces high-frequency response 
materially over th; distances and under 
the conditions encountered here. 

The equalizer outputs were fed to the 
three individual power amplifiers, of 75 
watts. for each channel, an<iJheir outputs 
fed dIrectly to the three speaker systems. 

The three-channel inputs to the stereo 
recorders were bridged at the output of 
the three mixers ahead of the sp eaker 
equalizers. The single-channel recorder 
which was used to prepare tapes for th~ 
Armed Forces Radio Service for over
seas broadcast, was fed from the center 
channel. I 

The output of the Telefunken double 
channel stereo mike was fed directly to 
a two-track Ampex Model 601-2 re
corder. The mike was suspended itt stage 
center eleven feet above the stage and at 
the very front edge. The associated com
pensating networks were employed as 
described in a recent article on the sub
ject.1 The tapes from this separate sys
tem are to be analyzed later in compari
son with the resultant two-track proc
essed tapes made from the three-track 
masters, which should yield some inter
esting conclusions. 

I~ addition to the $35,000 worth of 
eqUIpment used ($25,000 of which repre
sented the sound-reinforcing system 
owned by H arold Lindsay-"H arold's 
Patio Hi-Fi Set," as someone has dubbed 
it), some other statistics may be of in
terest. Three thousand feet of cable were 
used-shielded mike cable, speaker cable, 
and so on. Nearly twenty of the thirty 
miles of Y2-inch tap e were used. These 
three-track masters are available to the 
various recording companies havino> con
tracts with the artists who appea~ed. 

Among the outstanding performanccs 
were those by Louis Armstrona Velma 
Middle~on, BUI't Bales, Lizz~ Miles, 
Ernestme Anderson, Modern J azz Quar
tet, Cal Tjader, Dizzy Gillespie Quintet, 
Dave Brubeck Quartet, Gregory Millar 
and the Monterey J azz Festival Svm
phony of seventy-five instruments, ~nd 
Harry James' Band, as well as numerous 
others. 

Two demonstrations of the sound sys
tem itself were made: one planned and 
one impromptu. Greg Millar and the 
~ymphony .orchestra recorded the open
mg two mmutes of "Petrushka" during 
rehearsal. This was to be their opening 
selection. At the performance, we cued 
up the tape appropriately, and started 
the tape playback over the speaker sys
tem on Mr. Millar's down-beat. The 
me:nbers of the orchestra pantomined 
then' part of the activity, and after a 
few bars they all stood up, stretched, 
shook hands and otherwise quit p laying 

1 G. Bore and S . Temmer , " 'M·S' Stereo' 
phony and Compatability." AUDIO April 
1958. ' , 
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-except that the sound went on. The 
audience expressed its delight at the 
deception, as the sound was good enough 
to be live. 

The impromptu demonstration came 
just as the last auditors were clearing 
the gates-homeward bound following 
the evening performance of "Satchmo" 
Armstrong. We played a few minutes 
of his performance over the speaker sys
tem. A goodly number of people filed 
back into the arena, looked at the stage, 
then stayed to sit and listen. The pres
ence was uncanny. All of the sibilance 
was there. The blacked-out stage had 
ghosts! A couple of the clean-up girls 
started swinging and dancing on the 
sidelines to the amusement of those 
present. Then the police chief heard 
about it and made us tlU'n off the system 
as he wished the field cleared for the 
night. 

The Headaches 

Outside of the usual problems of as
sembling the equipment, installing it, 
and tearing it down, there were a few 
others. The principle objective was to 
reinforce the sound in an unobtrusive 
manner, as was stated. The naturalness 
of the sound was due to two factors: 

. a uniform acoustic response from the 
speakers, and running them at a r eason
able level. One of the crew, equipped 
with a field telephone, served as listener 

. three-quarters of the way back in the 
audience. There he could judge balance 
and phone in for more piano or what 
not. The unobtrusive level was found to 
be sufficiently below feedback, so that 
this did not become a factor . . . except 
once. 

Usually we were able to have the per
formers sit on the middle and rear risers. 
But Harry James sat up well forward 
-on the bottom riser as well-before we 
could r earrange him. Consequently, we 
pulled the suspended mikes forward to
ward the front edge of the stage by 
means of black strings we had pre
viously, and thoughtfully, run up over 
the forward edge of the roof for just 
such an eventuality. We couldn't at first 
fi nd the ringing we encountered, as we 
had also used this approximate arrange
ment with the symphony orchestra which 
mor e than adequately filled the stage. 
W e soon discovered that it was comin a 

f 
b 

rom the center suspended mike. It 
looked like an acoustical freak of re
flection off the back and side walls. We 
pulled the mike up another foot and it 
cleared the problem. Moral: watch out 
for reflected foci of sound from various 
slU'faces. H ere it was the back and side 
walls, together, all equidistant f rom the 
mike. 

Dizzy Gillespie, we believe, didn't 
"dig" the stereo idea. H e moved the 
stand mikes every which way thus inter
mixing the three channels. One of the 

crew went up on the stage between two 
numbers and attempted to unscramble 
the situation. Dizzy looked puzzled, 
scratched his head, then shook it, and 
rearranged the mikes into a mixup 
again. In desperation we cut off all of 
the accent (stand) mikes, and he then 

... Unknowingly ' sounded terrific on the 
three he couldn' t r each. 

Regardless of the preliminary instruc.
tions we gave the performers, many of 
them would almost swallow the 21D 
announce mike. The result was a 
"p"-popping problem perpetrated p -ter
rifically. Next time an old clunker of an 
un-pea-popping variety will be used here 
for certain. 

No matter how carefully the stage 
management endeavored to arrange to 
have intermissions fall during the ar
r ival and departure times of the com
mercial airliners, we never seemed to be 
able to coordinate the situation. One 
night the low-lying fog required an 
1. L. S. approach, and one plane thun
dered overhead on four distinct passes 
(very distinct) before bedding down. 
The admiral of the local Naval instal
lation cooperated by chasing his planes 
off to the side or grounding them dlU'
ing p erformances. 

While Dave Brubeck was performing, 
a low-flying roar drowned him out com
pletely f or a few moments. Without 
missing a beat, this artist intermixed a 
few bars of "v'iTild Blue Yonder" in his 
theme to the utter delight of the audi
ence. One of the committee stated that 
~ ever these recordings were released, 
It would be a grand identification to in
scribe on each jacket, "Not the genuine 
Monterey J azz Festival performance 
without the stereo airplane sound." An
other poor soul, a paid admission, asked 
how we were going to remove the air
plane noise from the tape. He thought 
we could . W e asked him to send alon'" 
any ideas he had since we were stumped. 

The San Fmncisco Ch1'onicle had this 
to say: 

" . . . The sound system, provided by 
Ampex Company, was superb and even 
those unfor tunates who were seated in 
the rear of the arena had a better chance 
to henr the music than many much closer 
and at indoor functions in San Fran· 
cisco ... " 

When the final "take" was tallied, it 
appear ed that the Festival was in the 
black by enough for the Committee, whb 
gave us excellent cooperation, to change 
the name from the "Monterey J azz F es
tival" to the "First Annual Monterey 
Jazz Festival." We undertook this pro
gram at no cost to the Festival in the 
combined interests of community civic 
duty, experiment, and to give a demon
!';tl'ation of the fact that good results 
can be achieved in sound, if one knows 
what he is about and is willing to put 
forth the necessary effort to achieve good 
quality in sound. JE 
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Ne'1M G-E "Golden Classic" 
stereo -D'1agnetic car.tridge 

+15~--4-----~------~~------~--~----~ 
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100 lKC 
CIS 

10KC 20KC 

Smooth response on both stereo and monaural records. 
Consistently high separation betwee n stereo channels . 

• Compatible with both stereo and monaural 
records. Full frequency response, 20 through 
20,000 cycles • " Floating armature" design 
for increased compliance and reduced record 
wear. Effective mass of stylus approximately 
2 milligrams • High compliance in all direc
tions-lateral compliance 4 x 10" em/ dyne; 
vertical compliance 2.5 x 10" em/ dyne • Rec
ommended tracking force with professional
type tone arm 2 to 4 grams • Consistently high 
separation between channel signals. (SpecifI
cations for Model GC-S.) 

Stereo is here! General Electric makes it offi~ial-with 
the new "Golden Classic" stereo-magnetic cartridge, a 
fitting climax to the famous line of G-E cartridges. It 
makes stereo a superb, practical reality-at a very real
istic price. Model GC-7 (shown) with .7 mil diamond 
stylus, $23.95. Model GC-S (for professional-type tone 
-arms) with .5 mil diamond stylus, $26.95. Model CL-7 
with .7 mil synthetic sapphire stylus, $16.95. (Mfr's sug
gested retail prices.) 

... and ne'1M' "Stereo Classic" tone arD'l. 

See and hear the G-E "Stereo Classic" car
tridge and tone arm at your Hi-Fi dealer's 
now. For more information and the name of 
your nearest dealer, write General Electric 
Company, Specialty Electronic Components 
Dept. A 11, W. Genesee St., Auburn, New York. 

AUDIO • DECEMBER, 1958. 

• A professional-type arm designed for use with G-E 
stereo cartridges as an integrated pickup system • Fea
tures unusual two-step adjustment for precise setting of 
tracking force from 0 to 6 grams • Lightweight brushed 
aluminum construction minimizes inertia; statically bal
anced for minimum friction, reduced stylus and record 
wear $29.95. (Mfr's suggested resale price.) 

GENERAL. ELECTRIC 
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High-Fidelity Bass Cone 
Loudspeakers 

Even when available , loudspeaker response curves seldom show the " hills" and 
" valleys" present in most models, but the author's new acoustical technique is 
claimed to give an improved bass response without appreciably affecting sensitivity. 

To THE ORDINARY Hi-Fi fan who has 
no provision for measuring the char
acteristics of a loudspeaker, there 

does not appear to be any difference 
between the various loudspeaker s avail
able in the market. The p ublished f r e
quency r esponse curves b'y various man
ufacturers ar e not comprehensive and 
sometimes often misleading, and only the 
acceptable information is being pub
lished. It is proposed to show the r ea
sons f or the "jaggedness" of actual 
cm'ves and to show one method of 
smoothing out the performance. 

Corrington l has given a r esponse 
curve f or an 8-in. loudspeaker mounted 
in f ront of an infinite baffle which is 
ve~'y typical of the behavior of the dia
phrag m. The suspension used there is 
felted-paper, a continuation of the paper 
cone. If we compare that curve with a 
theoretical one2, we see tha t a peak and 
a dip occur around 950 cp s and 1000 
cps respectively besides the r esonances 
above 2000 cps. The causes of the r eso
nances have been attributed to the stand-

.• 128, Maco'11La Road, London, S .E. 18, 
England. 

1 M. S. Corrington, "Amplitude and 
phase measurements ou loudspeaker cones." 
P?·oc. I .R.E., 39, 1951. pp. 1021-1026. 

2 L. Beranek, "Acoustics." McGraw-Hill, 
New York. 1954. p. 192. (F'ig. 7.6. ) . 
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ing wave produced due to the combina
tion of the transverse waves travelling 
out of the voice coil and the wave r e
flected inward f rom the suspension rim. 

Theoretically, it is assumed that the 
voice coil and all parts of the cone move 
in phase with the same amplitude and 
that the mass of the system and the me
chanical r esistance to its motion can be 
r egarded as lumped constants effective at 
the voice coil. But, in practice, the 
paper cone of a loudspeaker is not 
ideally rigid, and the transmission ve
locity for transver se flexural waves 
along the cone may be low enough to 
allow several nodal circles and r egions 
of r eversed phase to appear within the 
range of f r equency covered by the 
speaker. Various methods of suspension 
have been suggested to absorb these 
unwelcome standing-waves and thereby 
to produce uniform response; but the 
appearance of the dip around 1000 cps 
can be exp lained as follows : The ve
locity of propagation of sound in air 
is about half that in the paper cone. 
For a 15-in. speaker t he distance be
tween the junction of the coil and thp 
cone and the edge of the cone is 6V4 in . 
and the wavelength (1, ) in air is about 
13 in. (f or 1000 cps ). H ence, sound 
propagated from the area near the coil 
arrives at the suspension rim of the 

FELT SUSPE NS IO N 
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paper cone nearly a A/4 out of phase 
''lith sound f rom the edge of the cone. 
Ther eby a partial cancellation will occur, 
producing the dip in the response curve. 

It is possible to predict mathemati
cally with accuracy the operation of a 
15-in. circular p iston vibrating system. 
But, although a 15-in. cone loudspeaker 
has been stated to be equivalent to the 
ideal vibrating system, the vibra tion of 
the paper cone-having several degrees 
of f r eedom-is too unpredictable to 
r epresen t with even fail' accuracy by a 
mathematical argument and an equiva
lent electri cal analogue. In fact, since 
the problem is ver y much acoustical, it 
p rovides a wide r ange of research and 
design possibilities. If we have to r ely 
on p ap er cone, as we generally do, to 
produce uniform pressure/frequen cy 
and, for that matter, good transient 
response, we have to tackle the loud
speaker problem by acoustical means. 
For the effective application of acous
tical treatment to achieve good r esults 
one must of com'se find out which part 
of the paper cone produces what band 
of frequency. This has been done, as 
explained la tel' on. 

Effect cf heavy cone 

In this connection it may be argued 
tha t the acoustical treatment on the cone 
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Fig . 1. Response curve of the experime ntal speaker using felt 
suspe ns ion : (A) with, and (B) without the inner cone. 
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Fig . 2 . Response curve of the expe rimenta l speaker using the 
inner con e and sponge surround as suspension . 
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Ne~ G-E 40:'~att 
"Stereo Classic" 
AD1pli:fier ~ 

• Full 20-watt power output from each channel at the same time. 
• No audible distortion at full power. • Flat response within .5 db 
from 20 to 20,000 cycles. • Outstanding sensitivity, extre mely 
low hum and noise level. • Inputs: FM-AM tuner (and FM multi
plex adaptor), stereo and monaural phono cartridge and tape, 
auxiliary. • Speaker modes: stereo, stereo reverse, single or two
channel monaural. • Speaker phasing switch saves manual phas
ing. $169.95*. 
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" control rotation ICWl (XO" Rot) 

Versatile, convenient switches and 
controls. In this completely new and 
striking General Electric design you'll find 
every useful variation in stereo and mon
aural amplification, controlled swiftly and 
accurately. Balance control allows you to 
adjust for maximum stereo effect without 
overloading one channel when the other 
is cut down. New contour control boosts 
the bass smoothly, gradually, without in
creas ing sound intensity. Each control 
handles both 20-watt channels. 

New 28-watt Stereo Amplifier has similar fea
tures, except for speaker phasing switch. $129.95* • 

... and ne~ Fl\+I-Al\+I Tuner 

GENERAL e ELECTRIC 
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Top performance in a trim, modern 
cabinet. Receives even weak signals with 
unusually low distortion, hum and noise 
level. No audible drift. Visual meter pro
vides center channel tuning of FM and 
maximum AM signal. RF amplifier stage 
in both FM and AM for increased sensi
tivity. FM multiplex jack for stereo adaptor. 
Built-in AM antenna; folded FM dipole in
cluded. $129.95 * . 
. Model FA-ll (left) has russet leather 

vinyl finish . Model FA-12 finished in willow 
gray vinyl. Both models are style-matched 
to the amplifiers. Cabinet removable for 
custom mounting. 
*Monufa cture r s suggested resole prices. 

See and hear the G-E "Stereo Classic" 
amplifier and tuner at your Hi-Fi dealer's 
now. For more information and the name 
of your nearest dealer, write General 
Electric Company, Specialty Electronic 
Components Dept., A II, W. Genesee St., 
Auburn, N. Y. 
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Fig. 3. Response of the loudspeaker of 
Fig. 2 to a SOO-cps square wave. 

will increase the mass of the cone, 
thereby the sensitivity will go down, 
but,as will be shown later, the acoustical 
technique has been applied without un
duly increasing the mass of the cone. 
This increase of mass of the cone is not, 
after all, a hindrance to our operation. 
The reason is that one of the effects of 
nonlinearity in a speaker is the produc
tion of harmonics and sub-harmonics, 
and nonlinearity occurs when the force
displacement characteristic deviates 
from a straight line. In a light-weight 
cone, the deviation occurs at a small 
input, although the sensitivity is greater 
with such a cone, but the increased sensi
tivity is obtained at the expense of 
greater nonlinear distortion. It must be 
remembered that low nonlinear distor
tion and high sensitivity are incompati
ble. Hence for low distortion, a rela
tively heavy cone should be employed; 
again, a heavy-cone low-sensitivity 
speaker, when used with present day 
amplifiers, will actually deliver more 
acoustic power before it overloads than 
a speaker with a lighter cone. Further
more, for home sound reproduction, high 
sensitivity is not a requirement since 
the power available from most amplifiers 
used in high-fidelity loudspeakers (at 
least 5 watt output) is quite adequate 
to get satisfactory sound levels. This 
sort of output from the amplifiers (say 
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5 watts) will, in turn, produce a sound 
level of (100 db) in the average living 
room and we know that this is about 
peak level of a full symphony orchestra, 
in the best seat in an orchestral hall. 

Brief Theoretical Interpretation 

Let us look at this problem from an
other angle. According to Morses, a 
dynamic speaker of radius a set in a 
plane wall, moving with velocity Voe-""', 
radiates the total energy (avoiding the 
algebraic juggling since we are con
cerned only about the result) 

1. ! V! _1. 2 V s [1-2JJ (2roa/C)] 
~1ta pc 0 y - ~1ta pc 0 (2roa/c) 

into the open, where, ro = 41ta/f... Now 
the transmission coefficient y is small -at 
low frequencies which means that the 
velocity amplitude must be increased at 
the low frequencies to obtain uniform 
response. This can be done by making 
the piston mass-controlled, for then the 
inertial reactance of the piston itself is 
the largest part of the total mechanical . 
impedance over the useful range. 

Increasing the number of turns on the 
coil increases the electromagnetic cou
pling constant, but it also increases the 
mass of the moving parts and the re
sistance of the coil. 

The efficiency of the loudspeaker 
could be increased by decreasing the 
coil resistance, by increasing the mag
netic field, by increasing the number of 
turns on the coil, or by decreasing the 
mass of the moving system. If we de
crease the coil resistance much, the elec
trical impedance will not be constant 
over the useful range, and the resonance 
between the mass of the system ,and 
coil inductance will become promincnt. 
If we increase the number of turns on 
the coil, we increase the resistance and 
also the mass, which is not desirable. It 
would be quite difficult to increase the 

3 P. M. Morse, "Vibration and Sound." 
McGraw-Hill, New York, 1948 (2nd edi
tion), p. 338. 

SPONGE 

<II 
·1 
!5 +10 ... 

~ '" 
FELT !5 i5 

0 

magnetic field to any extent, although if 
this could be done the efficiency could 
be increased without any concomitant ill 
effects. If we decrease the mass of the 
system much, it will no longer be purely 
mass controlled and the response will 
not be so uniform. 

Description 

The stiff rigid cone offers bet
ter results, in many respects, than the 
corrugated one, so the present · discus
sions will be based on stiff cone only. 
Figure 1 shows the response character
istics of a 15-in. loudspeaker with felt 
suspension (the paper corrugation at 
the periphery being avoided) with and 
without the addition of a central light 
inner cone. One can see that although 
the curves show better response, the dip 
around 1000 cps is still there, and the 
resonant peak above 2000 cps is not 
very much damped. (The application 
of inner cone of proper weight is im
portant.) A new type of suspension, a 
ring of plastic foam, has been used by 
different manufacturers, It has been 
claimed that this does all the tricks both 
as the preventor of the dip as well as 
absorber of the resonant peaks and thus 
produces a very smooth frequency re
sponse. What happens is that air, in 
passing through the minute cells of 
plastic foam, offers viScous damping to 
the mechanical vibration of the dia
phragm. This will act as self-damping, 
particularly in case of large excursion 
(at low frequencies) when the dimen
sions of the cells of the foam keep on 
changing, i,e. alternatively narrowed 
and elongated. The fundamental reso
nance is considerably lowered. The den
sity of the foam or sponge is important 
since the inertance and resistance com
ponents are dependent on it and if the 
density is not properly chosen, it might 
introduce acoustical interference and 
thus cancel the front and back radiation. 
But from experience it is known that 
the plastic foam, when used for the 

S~NGE 

l-~ 
....,.. 'v I . 

~ 0 
.-./ rv. ""'" 1\11 ~ -s ... 1 rl V .. 

FELT 

. . . .. . - 20 . . .. . . . . .. . . . . . . . -, .... '00 ,GOO ..... 
FREQUENCY 'N cycLEs PER SECONg FREQUENCY 'N · CYCLES PER SECONg 

Fig. 4. Response curve of speak~r of Fl$!. 2 when the sponge 
suspension is loosely covered with light felt. Note that the 

"dip" around -, 000 cps has completely gone. 
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Fig. 5. Response curve of speaker of Fig. 2 when the resonance 
between 2000 and 4000 cps is suppressed by special acoustic 

treatment applied to the cone. 
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Model 
LK-12 (Kit) 

Frequency (c.p.s.) 

"Stereo Classic" speakers are offered in three 
different forms: • Model lK-12 woofer-tweeter kit 
with crossover network for those who prefer a 
biaxial installation using their own enclosure. 
$89.95 * • Model lC-12 coaxial speaker with 
crossover network. Same basic woofer with tweeter 
mounted coaxially in front . $89.95 * • Model 
lH-12 speaker system. Separate woofer, tweeter 
and crossover factory-installed in a 2 cu . ft . wood 
enclosure. Available in mahogany, blond oak, 
cherry and walnut veneers. $129.95 * 

.. . and Bookshel£ 
Speaker Syste:.n 

See and hear all the new G-E "Stereo Classic" 
components at your Hi-Fi dealer's now. For more 
information and the name of your nearest dealer, 
write General Electric Company, Specialty 
Electronic Components Dept ., All 8, W. 
Genesee St., Auburn, New York. 

*Manufacturer's suggested resale prices. 
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Model 
LH-12 

Ne'W' 
General Electric 

"Stereo Classic" 

Speaker Syste:ans-

G.E.'s new 12" Extended Bass speaker systems produce 
four times as much undistorted power at low frequencies 
(+ 6db) as standard 12" speakers in the same enclosure. 
These systems require amplifiers of only moderate power,. 
since their efficiency is two to four times higher than com
parable speaker systems. The new direct radiator tweeter 
provides unusually smooth response and exceptional 
sound dispersion at higher frequencies, without unnatural 
tone coloration. For overall flat response, we invite you 
to compare these speakers with all others. 

Only 9" high, 17%" wide and 8%" 
deep, yet provides better low
frequency response than speakers 
tested in enclosures up to twice the 
size. Also offered as kit without en
closure. From $49.95 to $57.50* 

"Stereo Classic" 
Equip:.nent Cabinet 

long, low modern styling. Three spacious compartments 
for easy placement of tuner, amplifier and changer or 
turntable. Two large sections for records. Mahogany, 
blond oak, or cherry veneer finishes. 31 " high, 39%" 
wide, 17%" deep. $109.95 * 

GENERAL. ELECTRIC 
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Fig. 6 . Response 
curve of the 
speaker of Fig . 2 
when full acous
t ic treatment is 
given, The irregu
larities in the 
lower frequencies 
should be a t
tributed to the 
measuring sta-

tion. 

riphery the suspension would be too 
heavy thereby introducing impedance to 
the necessary large motion of the dia
phragm at the low frequencies and the 
acoustic output or the sensitivity would 
then be considerably reduced. 

FREQUENCY IN CYCLES PER SECOND 

(b) To absorb the travelling waves 
from the voice coil before they reach 
the periphery. One way of doing this is 
to apply acoustic treatment near the 
junction of the cone and the voice coil , 
but there is a likelihood of interference 
to the free movement of the cone near 
the magnetic air gap. Another way is 
to select different portions of the cone 
responsible for reproducing higher fre
quencies and then apply acoustic treat
ment to damp the excessive radiations 
due to high amplitude of vibration at 
resonance which result in 'peaks' at 
different frequencies. This selection can 
be done easily by spraying lycopodium 
powder on the cone surface and ob
serving the nodal patterns at various 
higher frequencies . This has been done 

suspension rim only, does not act as a 
sort of "leveller" for both the peak and 
valley. From a study of the acoustical 
properties of such plastic foam, one 
finds that the foam suspension alone 
does not smooth the "dip" around 1000 
cps, as is shown by Fig. 2 which is 
the same as Fig. 1 except that the 
higher frequency resonance in Fig. 2 
shows a higher peak because the ab
sorption co-efficient of the foam is such 
that it alone is not sufficient to damp _ 
the characteristic vibration (around the 
frequencies where "dip" occurs) neal' 
the apex. Something more must be done. 
It would also be interesting to note the 
square-wave response (Fig. 3) of the 
loudspeaker of Fig. 2 to a 500-cps 
square wave. 

Now let us refer to Fig. 4. There one 
can see that the "dip" is practically 
eliminated. Here one can observe that 
the proper acoustic damping is pro
vided by covering the foam suspension 
loosely with thin and light felt . The 
absorption co-efficient of the combina
tion of foam and felt is thus suitable 
for the damping of vibration near the 
apex. This process does not hinder the 
operation of the loudspeaker at the 
lower or higher frequencies as can be 
seen by comparing F'igs. 2 and 4; in 
fact this process acts favorably to damp 
the high resonance peak considerably. 
Once this "valley" from the response 
curve is levelled out, only one problem 

Fig . 7 . Response of speaker of Fig . 6 to 
500-cps square wave. 

3Z 

remains and that is to level the "highs" 
of the high-frequency resonance peaks. 
As is described above, these peaks are 
due to the standing wave pattern pro
duced as the result of the combination 
of transverse flexural waves travelling 
from the voice coil out to the edge of the 

CHASSIS 

LI G HT FELT LOOSELY COVERING 
THE SPONGE SUSPENSION RIM FOR 
LE VE LLI NG THE DIP NEAR 1000 CPS. 

STIFF PAPER CONE 

....__- 'r{JN'Jt RING AS HIGH-F REQUENCY 
RESONAN CE SUPPRESSOR (THE WIDTH ' 
AN D PLAC ING VERY IMPORTANT.) 

INNE R LIGHT CONE COVERED 
WITH SPONGE FOR DAMPING 
THE EXC ESS HIGH-FREQUENCY 

VI BRATION. 

Fig. 8. Rough sketch of the improved design bass-cone speaker with the acoustically 
t reated cone . 

, cone and being reflected back again. 
These two waves are out of phase. Now 
to reduce the standing wave there are 
two methods open to a designer: -

(a) To absorb the waves travelling 
from the voice coil by some acoustic 
treatment at the periphery so that there 
will not be any reflected waves. Or, in 
other words, a proper mechanical im
pedance termination is provided at the 
periphery to absorb the waves travelling -
from the voice coil. Although this is 
possible it is not carried out because 
with the acoustic treatment at the pe-

and the results are shown in F'igs. 5 
and 6. 

Results 

Figu9'e 6 represents the final response 
curve of a 15-in. stiff-cone loudspeaker 
when given f ull proper acoustic treat
ment and when mounted in an infinite 
baffle. The frequency deviation is spec
tacular being nowhere more than ap
proximately ± 2 db from 40 to 4000 cps_ 
The response is measured under free
field condition (i.e. measured in a re-

(Continued on page 76) 
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assures the true quality of living music 
through the use of authentic components 

-~ .. -l+'I>ttf"'!I.C'TJllAOtQ~ ... 1'ICm 

5A.232 

STEREO FIDELITY 
by 

If you are like most audio enthusiasts, the pleas
ure you derive from your music system, or 
share with friends and family, means a great 
deal to you. Your perception is critical, and you 
can accept no compromise with quality. 

Consequently, your plans for stereo will involve 
the use of high quality stereophonic components. 
For you know that only through components can you fully enjoy the 
thrilling quality of stereo and the enhanced performance which good 
stereo equipment also provides for your monophonic records. 

COMPONENT INSTALLATION-In selecting your components, 
you will discover in Pilot stereophonic components the very qualities 
which led you to components in the first place : brilliant engineering, 
meticulous design-performance that will gratify your most critical 
demands. And the styling you will find equally satisfying: graceful 
proportions, simple lines, the judicious use of gold in the escutcheons, 
contrasted with the rich vinyl black of the enclosures. 

There are nine Pilot components which form the basis for sever,al 
superb stereophonic systems. Illustration shows the FA-690 FM-AM 
Stereo Tuner with built-in Preamplifier, $269.50; and the SA-232 
Basic Stereo Amplifier with total dual-channel output of 40 watts 
(80 watts peak), $89.50-both units complete with enclosures. 

CONSOLE CABINET-This may represent 
the preference of your family or the decor re
quirements of your home. Does it mean that 
you must sacrifice the quality, the fidelity, the 
performance of components which mean so 
much to you? By no means! 

Pilot engineering has combined the quality of 
components with the beauty and convenience of the console. Every 
Pilot stereophonic console is a complete system of authentic, identi
fiable components-the very same used in custom installations. The 
Pilot 1090, for example, utilizes the FA ' ·690 Stereo Tuner Preamp 
and the SA-232 Stereo Amplifier. In addition, it includes a Garrard 
Stereo Changer and a Pickering stereo magnetic diamond cartridge. 

Also built into the 1090 is a 4-way, 5-speaker system, acoustically 
identical to the companion 190 matching stereo speaker system shown 
alongside. There are eight Pilot stereophonic consoles to serve every 
need. The model 1090 in mahogany, $750; in walnut, $760. Model 
190 companion speaker in mahogany, $189.50; in walnut, $19950. 
Prices slightly higher in West. 

For complete details see your Pilot dealer or write: Pilot Radio 
Corporation, 37-04 36th Street, Long Island City 1,. New York. 

electronics manufacturer for oVe'- 39 years 
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Tape Tension-The Neglected 
Dimension 

Excessive tape tension increases wear on magnetic heads, breaks or perman.ently distorts 
tape physically, and increases the possibili ty of magnetic print-through . Optimum results 
are obtained when tension is no grea ter tha n that required for adequate head contact. 

TAPE TENSION must be keIJt to a mini
mum to avoid breakage during re
corder operation. Moreover, excessive 

stress in the film ,vill also set up changes 
in the character of the magnetically 
susceptible ferrous oxide layer tha t 
cover s the supporting film and thus im
pair the qua lity of sound r eproduction. 

Tension also influences the internal 
pressure from layer to layer within the 
wound reel. Excessive pressures ill the 
reel can be avoided and printing of the 
sound from one magnetically exposed 
location to adjoining layer s above or 
below can be r educed by maintaining 
tension at the lowest practicable valul' 

Tape tension is critical not only in 
r ecording and playback, but also in the 
manufactme of a high-quality tape. 
When operating with magnetic tapes 
for high-fidelity r ecording, the distance 
with which two signals ar e sep ar ated 
from each other is influenced by the 
stretch of the tap e. 

Stretching beyond th e limits of elastic 
recover y of the film not only damages 
the tape mechanically but also engenders 
distortion in its ferromagnetic layers. 
Excessive p ull produces an orientation 
of the ferrous oxide layer causing align
ment of the magnetic domains and sub
sequent impairment of the electromag
netic quality. The erasing of the 
previous recording particularly becomes 
imperfect if same has been "set" by 
mechanical deformation, thus increasing 
the level of the background noise of 
subsequent r ecordings on the same tape. 

Aside from influencing the structure 
of the tape proper and the fe rrous layer 
covering it, there is the question of head 
weal'. The heavier the film and its oxide 
layer (which is an abrasive equivalent 
to jeweler 's rouge) presses on the head, 
the more the latter is worn. Add to this 
the braking' action and there is consid
erable build-up of tension. Thus the 
minimum practicable pressure should be 
used which will maintain adequate. 
proper contact between tape and head. 

" Pj'esident , TENSITRON, Inc., Har
vaj'd, Mass. 
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DR. ERWI N J. SAXL ,;, 

Fig . 1 . Te nsi t ron 's new Ta pe Te ns ion 
Mete r. 

Everythillg else being equal, the tap~ 
r ecorder which has the minimum of tape 
tension has the better quality. 

By keeping the contact preSSUl'e 
(which is a function of tape tension ) 
between tape and head low, fewer oxides 
ar e r emoved, and with less flakulg-off 
the life of the tape is increased. Further
more, with less dama ge to the ferrous 
layer , the background noise level is r e
duced and the over-all performance of 
the tape is increased. 

Aside fro m the deleterious effl'cts 
high constant tension, variations i11 ten
sion will affect reproduction quality. 
To maintain reduced flutter and wow, 
it is essential to have the lowest possible 
tension. 

Low tension also permits the use of 
comparatively thinner film materials, 
permitting a greater length to be wOlmd 
on a reel of standard size. Last but not 
least, less expensive tape hase materials 
can be used because the less the tension 
th e less the stretch . Inexpensive long'
p laying film carrier s ar e usable provided 
they are not stressed beyond the limit 
of elastic recovery. Thus, low t ension 

also has the indirect advantage of re
ducing the cost in the film material. 

Methods of Controlling Tension 

Several methods are possible for the 
control of tape tension and for the main
tenance of its uniformity-from elec
trical means for controlling tape trans
port to flywheels for millimizing short
time fluctuations of sp eed. However, 
before one can approach the correction 
of tension fluctnations, a quantita,tive 
k nowledge of the t?"tle tensions unclej' 

pe1Ionnctnce conclit ions is necessary. 
Damage is caused not only by the 

smooth running tension, but also by the 
peaks- the sudden star ting, stopping, 
and r ever sing peculial' to the opCl'ation 
of recorders. This differs vitally f rom 
the static conditions when a tape is 
pulled a t a quasi-sta tion/u y speed. Thus, 
the use of ordinary spring scales to 
measure tape tension is inadequate be
cause they do not show tensions under 
pej'[onnance conditions. Accordulg1y, 
an instrument was designed for check
ing tensions of films and tapes ~v l~ile 
in opej'ation, and this novel TenSIOn 
Meter1 is shown in Fig. l. It consists 
essentially of a tension-sensitive roller 
between two guide rollers. To insert the 
running tape, the trigger is pulled back 
in the same manner on a glU1. Loweru1g 
the two outer rolle1's and opening the 
space for easy insertion of the tape. 
Even while it is runnmg tape can be 
inserted in the Tension Meter. To do 
this, the tape is placed on top of the 
two outer rollers and the trigger is 
then r eleased gently . 

The position of the two outer reference 
points that lift the tape into test posi
tion constitutes a constant mechanica l 
shunt. The center roller is connected to 
a level' which is pivotally deflected with 
a minimum of friction in r esponse to 
the tension applied to the ta pc. 

To keep the conditions of checking 
uniformly constant, the center sensing 
roller is only lifted a small distance. 

1 U.S. Patent No. 2,591,724. 
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use this check list when selecting the 
record changer for your stereo/mono 
high fidelity system 
RUMBLE, WOW AND FLUnER -These mechanical problems, especially 
pertinent to stereo reproduction, require maximum attention to 
design and engineering for suppression. Check the new GS-77. 

RECORD CARE-Dropping record on moving turntable or disc dur
ing change cycle causes grinding of surfaces harmful to grooves. 
Check Turntable Pause feature of new GS-77. 

STYLUS PRESSURE-Too little causes distortion; too much may dam
age grooves. Check this feature of the new GS-77: difference in 
stylus pressure between first and top record in stack does not 
exceed 0.9 gram. 

ARM RESONANCE-Produces distortion and record damage. Cause: 
improper arm design and damping. Check new GS-77 for arm 
construction and observe acoustically isolated suspension. 

HUM-Most often caused by ground loops developed between com
ponents. Check new GS-77 and note use of four leads to cartridge, 
separate shields per pair. 

MUTING-To maintain absolute silence during change cycle both 
channels must be muted. Check new GS-77 and note automatic 
double muting switch, plus RIC network for squelching power 
switch 'clicks.' 

STEREO/MONO OPERATION-Stereo cartridge output signals are fed 
to separate amplifier channels. Record changer should provide 
facility for using both channels simultaneously with mono records. 
Check new GS-77 Stereo/Mono switch. 

These are just a few important criteria to guide you in selecting 
the best record changer for your stereo and monaural hi-fi system. 
Some of these features may be found in changers now on the 
market, but only one changer incorporates them all-the modern 
Glaser-Steers GS-77. Only $59.50 less cartridge. 

GLASER-STEERS CORPORATION, 155 Oraton Street, Newark, N. J. 
In Canada: Ales: L. Clark, Ltd., Toronto, Onto E~port: M. SimoDs & SODS, Inc., N. Y. c .. 

A·12. 

GLASER-STEERS GS-77 THE MODERN RECORD CHANGER 
superb for stereo . and better than ever for monophonic records 
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For all practical purposes this can be 
neglected, since the influence of the 
testing instrument upon the tape re
mains essentially constant under all com
parative tension conditions. The small 
lever motion is amplified over a gauge 
movement. It shows with clarity, directly 
on a dial facing the observer, the ten
sion of the tape while in motion. The 
rollers over which the tape advances 
run on anti-friction bearings so there is 
no significant braking of the tape. 

In view of the large range of tensions 
encountered under the practical condi
tions of recording and playback, a 
rather large tension range has to be 
considered for visual indication. To pro
vide an easily read scale, the meter was 
designed for a dual range, using an ex
tended dial. The first revolution of the 
pointer goes from 0 to 200 grams, cali
brated in black figures, and the second 
revolution goes up to 1000 grams and is 
calibrated in red figures. This combines 
adequate sensitivity for low tension 
measurements (where discrimination be
tween individual tensions is particu
larly necessary) and covers the larger 
variations of occasional shock tensions. 

Measurement of Variations 

It is known that the tension of a reel 
changes in relation to the volume of tape 
on the reel. There is the long-time change 
as the reel gradually builds up from 
the layers close to its mandrel until it 
reaches the maximum outside diameter 
when it is full. In addition, superim
posed over the long-time variation, there 
are short-time tension fluctuations. This 
causes tension changes as the reels un
roll and build up. 

These and other factors, singly and 
together, must be summarized to arrive 
at a rel!listic picture of the tape tension. 
They present an involved relation for 
the tensions existing during normal re
cording and playback, as well as during 
starting, stopping, and rewind and fast
forward operation. 

As the full storage reel is unwound 
and the finished form builds up, we are 
dealing with a relation that may be indi
cated as in Fig. 2. The radius of the 
large storage reel is shown as R 2 • The 

(A) (8) 

Fig. 2. Tape tension and the radius of 
reeled tape influence the work required 
to pull tape off a spool of large diameter 
(A) as compared to a near-empty reel (8). 
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Fig. 3. Checking 
operating tension 
in a typical tape 
recorder. (Cour
tesy Reeves Equip
ment Corp. ) 

tension, t2 ) required to produce a given 
de-reeling action is then shown in the 
work necessary for unwinding the reel. 
In other words, for constant work in 
terms of a vector-diagram, the work is 
represented by the areas 

1.1 x T1 =R2 X t2 

After the de-reeling from a storage 
package has progressed to a certain 
point, we are then dealing with a smaller 
diameter of the reel. A quicker rotation 
is now required to deliver the same 
amount of tape per time unit. Accord
ingly, more tension such as · shown in 
T I is required now for the smaller 
radius 1.1 • 

Thus between (A) and (B) we have 
a variety of conditions which indicate 
the gradual change from one to the other 
when a spool is de-reeled. As the storage 
reel gets smaller, tension has a tendency 
to build up unless compensation is 
made for this condition. 

The opposite condition exists when we 
wind layers of tape upon an inner 
mandrel. Then we start with a small 
diameter such as shown in (B). It is 
gradually built up, finally resulting in 
a form which is shown in (A), and 
which is characterized by what may be 
compared to a larger lever. 

Considering the entire system, we are 
confronted on one hand with the di
minishing effective diameter represented 
by the de-reeling mechanism, and on the 
other hand with the increasing size of 
the wound reel which gradually is built 
up. This cbanges the relation between 
one reel which unwinds and delivers its 
tape to a mandrel that builds up by the 
same amount. 

This condition of variable tensions is 
aggravated by the need for quick start
ing and stopping, particularly in com
puting, recording, and dictating work. 
Here we deal with the ambient tensions 
inherent in moving and stopping com
paratively large masses of changing 
weights. This imposes difficult design re
quirements in order to arrive at a uni
form rate. of tape-transport tension. 
Since for adequate sound reproduction 

it is necessary to accelerate the tape 
from standstill to full running speed, 
the use of proper tension engineering 
becomes· a necessity: to' avoid. extremes 
of tension variations. 

Braking 

The de-reeling tension as applied to 
the braking mechanism that is linked to 
the ·storage reel is but one part of the 
summation of all the tensions. Another 
factor is the frictional retardation in
cUlTed by contact between recording
head and tape. Accordingly, these re
straints have to be added to the de
reeling tension in the reel to arrive at 
the final tension. 

The establishment and control of ten
sion as measUl·ed under conditions of 
dynamic transport are mandatory to 
reduce film breakage. It is axiomatic 
that the complicated tension pictUl·e has 
to be known quantitatively, if we are 
to engineer proper compensations into 
the tape-moving chain. If we want to 
avoid tape breakage and achieve uni
form recording, without stretching or 
damage to the' tape, we have to make 
sure that ambient tensions are well 
within the limits of elastic recovery of 
the base material. Speed control to com
pensate for different effective reel di
ameters, flywheels, slipping clutches, 
eddy current devices, variable resistors 
contacted by dancer arms and other 
methods are known to compensate in 
part at least for this variation. 

By the use of the Tension Meter, pre
cise tension measurements can now be 
made on which proper corrective action 
can be based. For instance, the charac
teristics of torque motors can be engi
neered so as to standardize the tension 
with which they move tape. This results 
in fewer stresses imposed upon the sup
porting film, increases in life, and a 
more uniform translatory motion during 
recording and playback. 

Figu1·e 3 shows how the Tension Meter 
is used with an operating tape recorder, 
in this case the Tandberg, which has a 
tape tension of only 10 grams. 

(Continued on page 64) 
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"Now, I must tell you, 
I have heard a speaker 
system that approaches 
the authenticity of 
concert hall performance." 

MISCHA ELMAN 

Now celebrating the 50th anni
versary of his American debut, 
acclaimed throughout the world 
for his supreme virtuosity ••• in
ternationally celebrated violinist 
Mischa Elman is an artist whose 
preference for concert hall per
formance over recorded music is a 
matter of public record. His en
thusiasm after hearing the TMS-2 
in his home is shared by many 
other leading artists, musical au
thorities and audio experts who 
also subjected the TMS-2 to criti
cal listening tests under at·home 
conditions. 

Here is the most significant loudspeaker 
achievement since the advent of popular 
stereo ••• a University development which, 
at last, actually eliminates all the problems 
of placement, space limitations, decor and 
cost ••. but most important of all, produces 
a new kind of stereo sound .•• the authen
ticity of concert hall depth. 

COMPACT By utilizing the exclusive dual voice 
coil feature of the C-12HC woofer, only one bass 
enclosure and woofer are required to handle the 
entire low frequency range of both stereo chan
nels. Extended, undistorted bass is superbly re
produced by making use of the RRL enclosure 
design so successfully employed in University's 
Ultra Linear Response systems. See jig. 1. 

FIG. I 

MIDDLE 
FREQUENCIES 

HICH 
fREQUEN CIES 

DUAL VOICE COil WOOHR 

BASSOF ~BASSOF 
CHANNEll ~_ __ CHANNEL R 

CHANNEll FROM AMPLIfiERS CHAHHElR 

MIDDLE 
FREQUENCIES 

HIGH 
FREQUENCIES 

REALISTIC STEREO The breadth, depth and 
clarity of stereophonic sound is accomplished by 
utilizing the walls of a room, just as the sym
phony orchestra uses the acoustical properties of 
the concert hall. The woofer sound emanates at 
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the rear of the enclosure; one mid-range and one 
high frequency speaker for each channel project 
sound from each side of the cabinet. By thus de
flecting all frequencies, in proper relationship, to 
the rear and side walls of the room, multiple 
stereo sound sources are created that not only 
provide the otherwise missing dimension of depth, 
but also preserve the stereo effect virtuaUy 
throughout the room. See jig. 2. 

~~~I 
Iq [OJ I 

bd Ft G.2 I :?: ~I 
USE ANYWHERE The unique design of the 
TMS-2 provides you with two distinct advan
tages: place it in a corner or anywhere along a 
wall, by merely positioning the deflectors as 
shown in fig. 3, and since there are no particularly 
critical listening positions, you, your family, 
your friends-any number of listeners-can enjoy 
the TMS-2 from most anywhere in the room. 
MONOPHONIC OR STEREOPHONIC With de
flectors closed, the TMS-2 is an outstanding, wide
range monophonic speaker system. "Presence" 
and "brilliance" controls are provided for both 
sets of mid and high frequency speakers. In addi
tion to being used for balancing the system to 

PATENT 
APPLIED FOR 

The TMS-2 with deflector doors 
opened for full stereo reproduction. 

room acoustics and personal taste, these controls 
and the deflectors may be adjusted to produce a 
pseudo-stereo effect with monophonic program 
material as well. Whether you start your high 
fidelity system with monophonic equipment. or 
go right into stereo, the TMS-2 is the best invest
ment you can make ... it is equally "at home" 
with any kind of program material, and no jurther 
additions to the speaker system are ever required. 

DESIGNED RIGHT-PRICED RIGHT Flawlessly: 
designed along simple, classical lines, beautifully 
proportioned to compliment the most exacting 
taste, the TMS-2 will enhance any decor. In fact, 
it looks more like a piece of fine furniture than 
a typical speaker cabinet. Breathtaking in its per
formance .. . beyond the scope of conventional 
monophonic or stereoph'onic reproduction, the 
engineering concept of the TMS-2 eliminates re
dundant components; makes use of the latest. 
most advanced acoustic principles. RESULT: the 
ultimate in uncompromised value. In Mahogany 
-$258, Blonde or Walnut- $263, User Ne t. 

See and hear the TMS-2 at your dealer .. _ NOW! 
You too, will agree with musical and audio ex
perts that it marks one of the most extraordinary' 
advances In high fidelity and stereo history!' 

!ttl 
~ 

UNIVERSITY LOUDSPEAKERS, INC. , WHITE PLAINS, N.Y. 
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Output Power Measurements 
Power ratings can be made to assume astronomical valu~s simp~y by.choosing the 
terms in which the ratings shall be expressed. The entire sU~Ject IS now under 
consideration by the I H FM, and standardization is expected In the near future. 

WHEN FiRST APPROACHED with the 
problem of peak power output 
from an amplifier, only the square

wave type of signal seemed significant. 
Since the square wave is the only meas
urable signal that delivers power 
throughout a complete cycle, I assumed 
this waveshape provided us with the 
only true means of measuring maxi
mum power output. I assumed immedi
ately that all manufacturers measure 
p eak powel' by feeding a square-wave 
signal to the input of an amplifier and 
measure the power at the output. 

To satisfy my curiosity, I decided to 
ask many of the high-fidelity amplifi er 
manufacturers as to just what their 
methods were in measming this char
acteristic. The audio show in New York 
was just the opportunity for doing thi s. 

I spoke to engineers at about 90 p er 
cent of the booths of a mplifier manufa c
tmers who use this rating a. a specifica
tion. It seems that my method was not 
the one currently used in the various 
laboratories. Eve~'y one of these manu
facturers ani ve . a t the peak power 
merely by lllultiplying the average 
power by two. 

When asked to justify this, I was 
amazed by how many people said, "Well , 
they all do it that way". This was, of 
course, a very poor reason. 

In one booth, an engineer admitted 
to me, in as many words, that the 
number is not a true indication of the 
performance abi lities of an amplifier. 
It was merely a method of presenting 
a larger number in the sp ecifications 
to attract a ttention. 

He nevertheless continued the dis
cussion with the justification of this 
method of arriving at the peak-power 
figure. H e went on to show me j ust 
~vhat his company was now presenting 
In the specifications to indicate more 
amply the true performance ability of 
the amplifiers. 

Before stating the pros and cons of 
each of these methods of indicating p eak 
power, as well as showing just what 
should be stated in the specifications, 
a short discussion on average as well as 
peak power is useful. 

The output power f rom an amplifi er 
is measured by placing a resistor of 

* 945 East 26th St., BI'ooMyn 10, N.Y. 
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Fig. 1. Set-up to check power output from audio amplifier. Waveform can be ob
served on the 'scope. 

known value across the output terminals 
to l'epresent the speaker load. This is 
illustrated in Fig . 1. 

.An ampli fied signal appears across 
this r esistOl·. The voltage of this . ignal 
is measured. The output power is then 
calculated fro m the usual equation, 

P= E2/R (1) 

Sine-Wave Power 

The voltage that appear at the out
put of an amplifier (across the load 
resistor) takes the same form (exclu
sive of distortion) as the voltage input 
to the amplifier. The usual input signal 
voltage is in the form of a sine wave 
(Fig . 2). It is obvious that the ampli
tude or voltage of this waveform varies 
through a complete cycle. 

Just what voltage l'epresents an 
average value for the sine wave, to be 
substitu ted in to Eq. (1) to calculate 
the average power output can be de
rived mathematically. It is first neces
sary to set down the equation of the 
sine wave (or cosiue wave-depending 
upon the placement of the zero axis 01' 

starting point of the wave). 

E = Email) cos 2nft (2 ) 

where E is the actual voltage at any 
instan t of time 
E mail) is the peak or cre t voltage 
of the cosine wave 
.f is the frequency of the cosine 
wave 
t is the time for each cycle. 

.After some minor mathematical manipu
lations (see appendix) we conclude with 
the well known expression for the ef
fec tive or I'm. voltage 

Enns = Emax/Y2 01' Emua; = y2Erms (3 ) 

Substituting this into Eq. (1), the 
power in the sine wave becomes 

Pav =E,om;/R (4) 

One more f actor plays an important 
part in this discussion. The sine wave 
goes tlll'ough a peak. If this p eak were 
extended over a complete cycle, it would 
result in a power 

P"eal, =E maa;2/R = (y2E,om.8) 2/R 
f rom (3) 

= 2 (Erms)2/R=2Pa.v (5) 

Thus, if the voltage at the peak of the 
sine wave were extended for a complete 
cycle (note the emphasis on extended 
101' (I complte cycle), the p eak power 
output would be equal to twice the aver
age sine wave power output. 

Square-Wave Power 

.Amplifiers are not meant to deliver 
.· ine-wave power only . .Audio amplifiers 
are required to reproduce the more 
complicated wave shapes created by 
speech and music. The ultimate combi
nation of an infinite number of sine 

(Continued on page 69 ) 

AMPliTUDE 

t Lx 
Ep_p ~ - ---\---+---f---t-

-Emax 

Fig. 2 . Shape and d imensions of an 
a.c. Cosine Wave . 
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EVERYTHING YOU NEED, ON ONE COMPACT CHASSIS 
A two-channel master audio control center with Master Volume, 

Channel Balance, Bass, Treble and loudness Contour controls. A 

two-channel, 40-watt amplifier, 7S-watts reserve power. 12 stereo 

and monaural inputs. Facilities for stereo and monaural recording. 

Distortion. hum and noise inaudible I $189.50 

FISHER RADIO CORPORATION. 21·29 44th DRIVE • LONG ISLAND CITY I, N. Y. 
Export: Morhon Exporting Corp_, 458 Broadway, New York 13, N. Y_ 
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Spiral Steel Shielding for Audio Circuit's 
RONALD L. IVES':' 

", 

Both mechanical and electrical protection is afforded by the use of ordinary steel springs . " 
which may be liberated from the screen door or purchased anew from the local hardware store . • 

ALTHOUGH BRAIDED COPPER shields 
over audio frequency leads are 
now standard, and are quite satis

factory, many installations require a 

* 2()75 Harva1'd St., Palo Alto, Cali
fOl·nia. 

somewhat better shield. Braided permal
loy mike cable shielding would be ideal, 
but this is not commercially available, 
and would cost a small fortune if it 
were. 

H appily, mild steel spiral shielding, 
suitable for most types of installations, 

and far superior to braided copper for 
some a.f. uses, is commercially avail
able, and is quantity produced at low 
prices. It is carried at most hardware 
stores, where it is sold in various lengths, 
such as two feet, under the name 

(Cont'imted on page 64) 

Spiral metal shield applied to oscilloscope lead . This gives 
very effective shielding, but at the cost of top a .f. response. 

Shield on a.f. top-off lead is held in place by use of stand
ard coble clamps, but shield may be soldered before wiring. 

Shielding and 1.4-in. Weatherhead fittings to isolate low
level a.f. leads where they pass through a shield partition . 

40 

A. f. lead shielded against transformer leakage field with 
spiral shielding. Better cure is re-routing of the a.f. lead. 

long grid lead shielded against a .C. pick-up from adiacent 
heater leads is effective in all but the lowest level circuits. 
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EVERYTHING YOU NEED, ON ONE COMPACT CHASSIS 
A two-channel master audio control center with Moster Volume, 

Channel Balance, Bass, Treble and Loudness Contour controls_ A 

two-channel, 40-watt amplifier, 75-watts reserve power_ 12 stereo 

and monaural inputs_ Facilities for stereo and monaural recording_ 

Distortion, hum and noise inaudible I $189.50 

FISHER RADIO CORPORATION. 21·29 44th DRIVE • LONG ISLAND CITY I, N. Y. 
Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. 
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Spiral Steel Shielding for Audio Circuits 
RONALD L. IVES ':' 

Both mechanical and electrical protection is afforded by the use of ordinary steel springs . · 
which may be liberated from the screen door or purchased anew from the local hardware store. 

ALTHOUGH BRAIDED COPPER shields 
over audio frequency leads are 
now standard, and are quite satis

factory, many installations require a 

* 2075 Ha1'va1'CZ St., Palo Alto, Cali
fomia. 

somewhat better shield . Braided permal
loy mike cable shielding would be ideal, 
but this is not commercially available, 
and would cost a small fortune if it 
were. 

Happily, mild steel spiral shielding, 
suitable for most types of installations, 

and far superior to braided copper for 
some a.f. uses, is commercially avail
able, and is quantity produced at low 
prices. It is carried at most hardware 
stores, where it is sold in various lengths, 
such as two feet, under the name 

(Continued on page 64) 

Spiral metal shield applied to oscilloscope lead. This gives 
very effective shielding, but at the cost of top a .f . response. 

Shield on a.f. tap-off lead is held in place by use of stand
ard cable clamps, but shield may be soldered before wiring . 

Shielding over low-level grid leads reduces hum and 
coupling . Arrow indicates single-point ground connection. 

Shielding and 14-in . Weatherhead fittings to isolate low
level a .f . leads where they pass through a shield partition . 

40 

A.f. lead shielded against transformer leakage field with 
spiral shielding . Better cure is re-routing of the a .f . lead . 

long grid lead shielded against a.c. pick-up from adjace nt 
heater leads is effective in all but the lowest level ci rcui ts. 
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Ralph Bellamy, starring in "Sunrise At Campobello", listens to stereo on his Collaro changer and Goodmans Triaxonal Speaker System. 

CollarO-yoUr silent partner for Stereo 
Listen to stereo records and discover the most exciting way of 
listening to music in your home. Listen to the new Collaro 
,~tereo changer and discover the changer which provides truly 
silent performance to meet the rigid quality demands of 
stereo. Here's why Collaro is your best buy: 

A. Five-terminal plug-in head: Exclusive with Collaro. 
Provides two completely independent circuits thus guaran. 
teeing the ultimate in noise·reduction circuitry. 

B. Transcription.type tone arm: As records pile up on 
a changer, tracking pressure tends to increase. Result may 
be damage to records or sensitive stereo cartridge. This can't 
happen with the Collaro counter-balanced arm which varies 
less than 1 gram in pressure between the top and bottom of 
a stack of records. Arm accepts any standard stereo or mon
aural cartridge. 

c 

AUDIO • DECEMBER, 1958 

'c. Spindle assembly: Typical of Collaro precision quality 
is the spindle shaft which is micro-polished to .000006 (6-
millionths of an inch) for smoothness - insuring no injury 
to records. 
There are three Collaro changers priced from $38.50 to $49.50. 
The changer illustrated here is the new Continental, Model 
TSC-840. 
For full information write to Dept. A-12, Rockbar Corporation. 
Mamaroneck, N. Y. 

American sales representative for Collaro Ltd. & other fine companies. ReB 
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Equipment Review 
Acrosound Ultra-Linear II amplifier-Viking 85 tape deck and 
RP-62 amplifier-General Electric GC-5, GC-7, and CL-7 
stereo cartridges-Fairchild Model 248 preamplifier-equalizer. 

ACROSOUND ULTRA-LINEAR" 
For those who like the work of as

~embling kits but prefer as little work as 
possible, the new Acrosound Ultra-Linear 
II amplifier kit is one of the answers_ With 
an ontput of 60 watts rated continuous 
power at an IM distortion of less than 1 
per cent, this is an amplifier of highest 
quality_ Combined with a variable damp
ing factor control ranging f rom 0_5 to 10 
"11d a sensitivity of 1.57 yolts (measured) 
for the 60-watt output, the unit will ser,e 
with any good preamplifier, and two in a 
stereo system readily show how much bet
ter stereo is when one does not make 
compromises with power output. Whjle it 
's agreed th at two 10- or 12-watt amplifiers 
in a stereo system are better by far than 
one of the amplifiers alone in a mono
phonic system, there is no question abou t 
how much better a system sounds with 
more powerful amplifiers. 

The UL-II employs a 12AX7 as an input 
stage operating as a "long-tailed pail'," 
with the cathodes retul'lling to about - 40 
, olts, t he plates working at 101 volts and 
directly connected to the grids of the sec
ond stage, a 12AU7. Thi s stage has an 
18k-ohm common cathode resistor, which 
makes it also a long-tailed pair. Between 
the two, the phase splitting is just about 
perfect, since one tends to equalize the 

Fig . 1. Acrosound 
Ultra-linear II 
amplifier con
s t rue ted from a 
kit . 

other-with both being aided by feedback 
£liom the secondary of the output trans
fo rmer in a hybrid arrangement as de
scribed in the September, 1958, issue. The 
outpnt stage uses a pair of EL34's, with 
a GZ34 providing high voltage and a 
selenium rectifier providing the negative 
\'oltage fo r bias and for the retnl'1l on 
the first-stage cathodes. 

Construction 

The amplifier is of rather nnusual physi
cal design, since the chassis is composed 
of the four side aprons which are held 
together at the corners and by the two 
transformers. The open space in the center 
is occupied by a printed circuit panel on 
which are mOUllted all the tubes and all 
other circuit components except fo r two 
resisto rs a nd the variable damping con
t rol. F'ig1(1'e 1 shows the finished unit from 
the control panel side, Fig. 2 shows the 
amplifier f rom the underside with the 
bottom plate removed, and Fig . 3 shows the 
printed-circuit unit by itself. There are 13 
mechani cal operations in t he preassembly 
of the front panel apron, 12 wiring opera
tions on the front panel, 5 final assembly 
operations, and 24 fin al wiring operations 
-then t he a mplifier is ready for testing. 
The entire p rinted circuit panel eomes al
rea dy assembled a nd tested, and the kit 

Fig . 2 . Bottom view of the Acrosound amplifier showing simplicity of wiring, since 
the printed-ci rcuit panel is furnished completely assembl e d . 
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Fig. 3. Printed circuit for the Ultra-linear 
II is completely wired and tested as re
ceived by the kit bu ilder. 

b uilder has only to conn ect leads to t he 
panel and insert t he tubes. The entire can· 
struct ion operat ion should n ot require more 
than two hours by t he most inexperienced. 
A little extra time might be needed t o can · 
nect the power snpply socket to accom
modate your particula r preamp, and iu
st ructions a re supplied for the Eico HF·61 
a nd the H eathldt W A-P 2, which in dica te 
the general type of connection required 
for any preamp. The unit will f urnish 
power up to 1.5 amps. at 6.3 volts and 
20 ma a t 485 volts, which indicates tha t a 
se ries resistor would likely be necessary 
to drop the plate voltage to a more suitable 
value for the average preamplifier . 

Performance 

The ontpnt transformer , Acrosoull d 
TO·600, i s designed with a separ a te f eed· 
back winding and thus isola tes t he load 
on the amplifier and the feedback circuit 
so that f eedback stability is of a high 
degree. This arra ngement also provides 
for the varia ble damping f eatme withou t. 
necessita ting a dual control to maint ain 
constant gain regardless of damping-con
t rol setting. The circuit is arranged with 
t hree separate opera ting adj ust ments
bias on the output stage, b ala nce between 
the two output tubes, and an a.c. balance 
control "in the second st age which aids in 
reducing 1M distor tion to a minimum by 
dynamically bala ncing th e driver and out · 
put tubes. Without suita ble 1M t est instru· 
ments, t his control is normally set at mid
point, and distortion is in the vicinity of 
1 per cent a t 60 watts. However , if one has 
access to 1M testing equipment, t his can· 
t rol may be reset for minimum distortion, 
which is cla imed to be a bo ut 0.4 p er cent 
a t 60 watts. 

Using 60 anel 7000 cps in a 4: 1 ratio , an 
1M distortion of 0.9 per cent was measured 
with the control set at the midpoint an d 
a t a il ontput of 60 wa tts; a dj ustment of 
t he control for minimum distor tion reo 
suIted in a figm e of 0.47 per cent on the 
1 III i t. t est.eel. 

In addit ion to being ext remely easy to 
construct , t he Acrosound Ultra·Linear II 
is h an dsome in appea.ra nce and lives up 
to its specifications. The variable dampin g 
control is of no great help with spea.]Ie ,·s 
of the bes t quality, but with those in poor 
enclosures th e boominess can be controlled 
qnite readi ly . So for either the best or the 
p oorest loudspeakers, t hi s must b e ra t ed 
as an excellent a mplifie r. N -25 
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INTEGRITY 
evidenced by speakers 

of revolutionary design 

The Speakers with 
the Red Cone 

Stromberg-Carlson 
RF -484 15" Coaxial Transducer* 
utilizes a 15" soft skiver woofer for a low-frequency 

reproducer and an induction tweeter of exclusive, 

patented Stromberg-Carlson design. 

The woofer gives superb performance in the extreme 

low-frequency range due to a very rigid high mass mov

ing system. It has been damped to provide optimum 

transient response and control throughout its operating 

range. It is unusual in that, combined with this excep

tional transient response, the RF-484 performs in an . 

extremely linear manner. 

The induction tweeter employs a Stromberg-Carlson 

design principle that results in an extremely light and 

sensitive moving system. This flat and extended frequen

cy response characteristic is a direct result of our pat

ented design. A carefully calibrated diameter and shape 

of cone afford dispersion capabilities that a re definitely 

superior. PRICE: $149.95 (Audiophile Net, Zone 1). 

"'Featuring B arite Ceramic M agnet and "Slimliue" design. 

··There is nothing finer than a Stromberg-Carlson" 

STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

1418C N. Goodman Street. Rochester 3, N. Y. 
Electronic and communication products for home, in · 
dustry and defense, including High Fidelity Consoles; 
School , Sound, Intercom and Public Address Systems . 
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VIKING MODEL 85 TAPE DECK 
and RP-62 RECORD-PLAY 
AMPLIFIER 

Practically anyone with a high fidelity 
system will admit tha t one of the im
portant elements is the tape recorder, and 
when the t ape equipment is operating prop
erly the enjoyment of the entire system 
is increased immensely_ One of the diffi
culties of installing tape equ1pment in a 
home system has been the lack of avail
ability of good machines which were 
adaptable to building in except in the 
very-high-price bracket. F urthermore, most 
of the medium-priced uuits were complete 
recorders, wlth portable case, built in 
loudspeakers, and 2- to 4-watt "power" 
amplifiers. As far as the audiofan is con
cerned, all this is superfluous, since he 
wouldn't be caught dead with some of the 
speakers which a re built into the portable 
cases, and he already has amplifiers which 
are better in both the quality and power 
departments. 

The current Viking models, from the 
75 to the 95, fit the home requirement ad
mirably. The model tested was the Model 
85, with a sub-designation "RQ," the "R" 
signifying a recor ding model, and the 
"Q" indicating that it would accommodate 
the quarter-track system. Practically any 
arrangement of heads may be installed on 
the Viking 85 to provide a variety of 
services, and the user would do well to 
check exactly what he wants when orde1'
ing a machine. The unit will accommodate 
up to five separate heads, in any order , 
and the heads ava11able include: half-track 
erase, in-line half-track er ase, half-tr ack 
record/ playback, in-line half-track record/ 
playback, and in-line quarter-track reco rel / 
playback. 

Fig . 4. Vik
ingModel85 
Tape Deck. 

The deck employs two motors, both four
pole types. The capstan is driven by a belt 
from the rubber floated motor platform, 
and a l %-lb flywheel holds flutter and 
wow to less than 0.25 per cent. All controls 
are on the front panel, with fast forward 
and rewind actuated by the outer knob 
shown at the upper right of Fig. 4, while 
the bar knob selects the record/ playback 
mode, or the CUE mode in which the brakes 
a re released but the pressure paels hold the 
tape against the heads so that the reels 
may be turned backward or forward for 
edlting and cueing. The two knobs are 
interlocked so as to prevent imp1'oper op
eration which might result in tape spillage 
01' breakage. Two additional controls ap
pear on the f ront panel-the speed control, 
just below the head housing, which sets 
the mechanism for 3% or 7% ips, and the 
heael-shift adjustment, which positions the 
heads fo r eith er half- or quarter-trnck op-

AJtOtheIt HARTLE~ Tlliumpk! 

A COMPLETE STEREO SPEAKER SYSTEM 
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IN A SINGLE CABINET! 
THE ''217 DUO" 
This uniquely-angled two-speaker system was 

designed to take advantage of the acoustics of 
any room. Featuripg two Hartley full-range 217 

wide-dispersion speakers, this amazing new 
single-unit system makes use of adjoining walls. 

and ceiling to " reflect" sound waves. There is no 
directional or "beamed" effect because the "217 

Duo" diffuses sound over a wide arc ... so that 
wherever the listener may be, he will hear both 

channels and appreciate the full stereo effect. 
There is no need to find an optimum listening 

point. The "217 Duo" is beautifully designed 
and available in walnut, mahogany or blond 

finishes ... a fitting complement to any decor. 

THE "217 CAMEO" 
This neat enclosure, housing a single Hartley 217 

Speaker, is ideal for the more conventional 
stereo application of two separated speaker cabinets. 

A single "Cameo" will prove admirable, too, for 
monophonic listening, Available unfinished, or 1 

in . finishes of walnut, mahogany or blond. 

HARTLEY PRODUCTS COMPANY 
521 East 162nd Street • New York 51, N. Y. 

eration. At the bottom of the panel is the 
digital counter, which aids in locating any 
portion of the tape t hat has been cata
logued 1n advance. 

As fo r hanelling, the tape deck is ex
tremely smooth and convenient. We coulel 
find no normal oRerating procedure which 
either spilled or b-l'oke the t ape (there are 
some abn01'mal op9.rating procedures which 
wHl break tape, sfiCh as making a quick 
switch from fast forward to record, but 
that will happen with any machine). Tape 
tensions are moderate, brake action effec
tive and consistent. 

RP-62 Record/ Playback Amplifier 

While several types of amplifiers are 
available for use with the Viking decks, 
the RP-62 is one of the basic types needed 
for recording and playback of a single
channel tape. For stereo recording aud 
playback, two such units would be required 
-the second unit' s bias oscillator being 
synchronized to the first so that no beat 
note will r esult from differing bias fre
quencies. 

The amplifier provides for inputs from 
a tuner or other high-level source, or f rom 
a microphone, and from t he record head 
on the tape deck. Outputs to the erase head 
and to the record head are provided, as 
well as an additional ontput to the ampli
fier for playback. The entire uuit employs 
a 12AX7 and a 12AU7 in the amplifier sec
tiOll , a 12AV7 or a 12AU7A for the oscil
lator , a 6E5 as a recording level inclicator, 
aud a 6X4 as a rectifier. Rack-mounting 
models are available with a VU meter in
stead of the indicator tube, and a single 
preamp for playback only is also usable. 

A t fi rst observation, we were inclined to 
wonder why the playback equalization was 
adj ustable from the front panel of t he 
amplifier unit, but after using the system 
for some time the advantages became ob
vious. The control permits a variation of 
response at 10,000 cps from 5 db below to 
5 db above the standard NAR'l'B curve, 
which mal,es it possible to accommodate 
tapes made on practically any machine. 
With a standar d tape, however, one can 
easily determine the correct setting an el 
for tapes made on the user' s machine, he 
would be assured of uniformity in play
back. In accordance with NARTB stand
ards, the h1gh-fre.quency boost is applied 
in th e record amplifier, and the 10w:fre
queucy compensation comes from the play
back oper ation, so with the standard re
cOl'di ng curve and an adjustable pl ayback 
curve, consistent quality will r esult, and 
excellent r esnlts will be had f1'om Tecorded 
t apes. For the home user of tape, the 
Viking system seems to fill a variety of 
needs in a fairly simple manneT, and as the 
user's needs cha.nge, he may build up to 
them gradually. N-26 
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GENERAL ELECTRIC 
STEREO CARTRIDGES 

With three different models of stereo 
cartridges on the market, it appears that 
General Electdc covers the entire fi eld. 
The "Golden Classic" type GC-5 is designed 
fo r top performance in transcription type 
phono arms, and is fitted with a 0.5-mil 
diamond stylus. This model is intended to 
work at a tracking force of two to fOUl' 
grams, and the specifications claim a later al 
compliance of 4 x 10-6 cm/ dyne and a 
vertical compliance of 2.5 x 10-6 cm/dyne. 

Model GC-7, slightly less in price be
cause of the stylns assembly, employs a 
0.7-mil diamond, and is intended for track
illg forces of 3.5 to 7 grams. The com
pliances are slightly less than in the GC-5, 
being specified at 3 x 10-6 cm/ dyne for 
lateral and 2 x 10-6 cm/dyne for vertical. 
Model CL-7 is the same in all particulars 
except fo r the stylus, which is a 0.7-mil 
synthetic sapphire. Actually, all models are 
ident ical except for the stylus assembly, 
a nd any stylus may be used on any model 
s ince they are interchangeable. ' 

All a re intended to work into a load 
of 1001( ohms fo r flat output, and the 
110minal output signal is 6 mv for a stylus 

fig . 5 . Ge ne ral El ectric "Golden Classic" 
Ste reo Pickup Cartridge. 

velocity of 5.5 cm/ sec. Later models have 
an 8-mv output, we are told, but have not 
yet had an opportunity of checking. 

The physical construction of the GE 
stereo pickups is similar to that of the 
VR-II. '1'he two coils are mounted vertically 
a t the forward end of the unit, with their 
cores extending to form pole pieces which 
are bent at the tips to form a V, open at 
t he bottom. The tip of the stylus arm is in 
juxtaposition to the pole tips, and its 
movements are translated into varying re
luctances in the two cores, with varying 
voltages induced in their surrounding coils. 
Four terminals are brought out, eliminating 
one of the problems of stereo pickups
that of serving as a common gronnd for 
two separate amplifier systems. The 
"gronnd" terminals of the two coils are 
strapped together at the back of the nnit 
by an extension of the shield, but the 
shield is scored so that it may be separated 
readily to provide a four-terminal oper a
tion when necessary, or it may be left as 
supplied if the installation will operate 
_satisfactorily with three terminals. 

The principal problem with the GE 
cartridges is, howevel', induced hum from 

-external fields. When nsed with a syst em 
with good low-frequency I'esponse, the hum 
is likely to be objectionable with any 
record changer we have tried so far; we 
_noted no trouble with two different tran 
scription t urntables. With the two coils 
paralleled by short ing the two "hot" ter

-'minals, as they would be for monophonic 
-reproduction, the coils are in a hum-
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INTEGRITY 
evidenced by a turntable and 
tone arm of advanced design 

Stromberg-Carlson 
PR-499: Perfectempo * 

Manual Turntable 
Designed for Stereo and Monaural Use. Incorporat
ing eve ry valid principle of turntable design that has been 
proven over the years. 

Precision machining plus a high quality precision motor 
gives constant speed at any RPM setting of the continuously 
variable belt drive with virtually no wow and flutter. The 
unique design of the cone drive and the accurately cali
brated stroboscopic speed indicator permit fine adjustment 
to any speed from 14 to 80 RPM. Once set, the speed will 
never vary. 

Stromberg-Carlson's own unique and original 
double-acting motor and table suspension system 
effectively isolates the table and arm from all un
wanted, extraneous noise. 

Specially designed hardwood base (PB-497) also avail
able if you wish. PRICE : $99.95 (Audiophile Net, Zone 1). 

' TM 

RA-498: Tone Arm 
Designed for Stereo and Monaural Use • Single 
pivot point suspension, true viscous damping and high 
moment of inertia result in extremely low resonance (as 
low as 12 cycles, depending on cartridge used) and conse
quently yield flat response below the limits of audibility. 

A calibrated counterweight is adjustable to provide any 
needle point force and is eccentric for fast, precise mass 
centering . PRICE: $24.95 (Audiophile Net, Zone 1). 

" There is nothing finer than a Stromberg-Carlson" 

STROMBERG-CARLSON 
. A 0 I V I 5 I ON 0 F G E NE R A LO Y N A M I e sc 0 R P 0 RA T I O N 

1418C N. Goodman Street· Rochester 3 , N. Y. 

Electron;c and communication products lor home, in· 
dustry and de fense , including High Fidelity Consoles; 
School, Sound, Intercom and Public Addreu Systems 
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Sound 
Tall{. 

by J. J. Noble 
Chief Engineer, Electronics 

AMPLIFIER POWER 

Power is an important factor in the selec
tion of a high fidelity amplifier. It is the 
controlling factor in the degree of loud
ness that can be obtained without color
ation or distortion. 

Power specifications, however, are some
times written in an inadequate or mislead
ing manner. Such terms as "program 
peak;' "instantaneous peak;' " tone burst 
peak" and others are used to make an 
amplifier seem more powerful than it is. 
But, since their meaning is not accurately 
defined, these terms are of little use in 
jUdging the true capabilities of the unit. 
An RMS continuous duty rating is the 
only one for which there is an accepted 
standard, therefore the only rating that 
gives a true picture of an amplifier's power 
abilities. 

Yet such a simple statement of power is 
not enough. It is also necessary to know 
over what frequency range this power cap
ability extends. This relationship of power 
and frequency should not be confused 
with the normal "frequency response" 
specification, which is only a statement of 
the range over which the amplification is 
constant within the limits specified, and is 
usually measured at power levels far 
below the maximum capability of the 
amplifier. 

Frequency response is simple to achieve. 
Power capability, however, is expensive 
and progressively more costly as the fre
quency range of the power capability is 
extended . It is this all-important " power 
frequency range" that is the true criterion 
of an amplifier's quality and abilities; and 
it is the difference in this frequency range 
of full power ability that accounts for the 
wide variation in price for amplifiers of 
the same specified output. 

Ability to deliver full power over the 
entire frequency range of the fundamental 
tones of all instruments and voices is nec
essary for fine high fidelity reproduction . 
This ability will be found in all amplifiers 
manufactured by ALTEC LANSING 
Corporation, and is one of the reasons for 
their superior audio quality. Visit your 
high fidelity dealer. Ask for a demonstra
tion of fine ALTEC amplifiers for mono
phonic and stereophonic reproduction . 
Hear the full power over the entire fre
quency range. 

Write for free catalogue: ALTEC LANSING 
CORPORATION, Dept. 12A, 1515 S. Man
chester Avenue, Anaheim, Calif., 161 Sixth 
Avenue, New York 13 , N. Y. 12.43 
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buckin g configuration, and there is no 
noti ceba le hum. As we poiJl tc(1 out in om· 
construction mticle last Februm·y with 
the VR·II, when the coils are used ill stereo, 
there is no hum·bucking action . One cure 
we workecl out is to connect a low·in· 
ductance choke (0.5 If, for example) be· 
tween the two "hot" temllnals, and this 
r educes hum by about 12 db without ap· 
preciably affecting stereo separ ation. A 
choke recommended for this purpose is 
llI:lcle by Aladdin lndu tries, number IS· 
476, and may be obtainec1 from most job· 
bel·s. Any choke used in this application 
must of itself be kept out of a.c. fields, 
but the Ala c1din units are well shieldec1 and 
no t troublcsom e in this r espect. Such :l 
cure is recommended in severe ·ases of 
induced hUI1l. N-27 

FAIRCHILD MODEL 248 
PREAMPLI FI ER-EQUALIZER 

E,·en if one cou1c1 say 110 more about 
this unit t han t hat it is ext remely attrac· 
ti,·e, it wou ld at least desen'e that title. 
But it must be admitted that its per· 
formance also matches its appearance. 
Co,·erin g this aspect befOl·e going on to 
its "insides," the 24S-which is mad.e up 
of two Model 245 Preamplifier · Equalizers 
ll nd a Moc1el 247 Stereo Control in a single 
external housing-looks as t hough it was 
styled by a top·f1ight inc1ustrial designer 
(which it was, by Raymond Loewy Associ· 
ntes ) . TI le cover is made of 78 ·in . solid 
a luminum, anodized to a perm anent black. 
'1'he panels arc available in white, aqua, or 
cocoa, t he borders-the areas arounc1 th e 
panels from which the illumination is 
diffused over t he control sections-are of 
a comfortable orange. The colorec1 panels 
may be interchangecl at any time, pel'· 
mitting a seasonal variation to suit mi· 
la dy's t:1 8te. 

Since thc 24S consists of two 245's an d 
one 247 , we will discuss a single 245 first 
a nd th en show how they are connectec1 to 
fo rm a compl ete sereo console. Each 245 
consists of two low·noise EFS6's as th e 
preamplifier, followed by a selector switch, 
an interconnection socket, the tone con· 
troIs, and the two sections of an ECCS3 
in cascade. '1'here are inputs for changm', 
transcription t urntable, ta.pe head, tuner , 
:md the usual "aux;" there are two out· 
puts for nOI·mal use, parallelec1, and an · 
other output for tape recorder f eed-the 
latter being taken off ahead of volume or 
tone COIl t roIs. 

The selecto r switch is unusual, but fol· 

lows the basic philosophy of the design
simplicity. This switch is a 7·circuit de· 
vice with the first selecting between the 
low·level inputs, the second and third ad· 
j usting the equalizatiou, the fourth and 
fifth select the source, anc1 the sixth and 
seventh grouncl out unused inputs. The in· 
terconnection socl'et is fitted with a dummy 
plug when the 245 is used in a mOllophOlllC 
system, or feeds the 247 control unit in a 
stereo system. 

A 6X4 rectifier tube provides plate 
power, and a selenium rectifier f urnishes 
12 volts d.c. fo r the heaters of the three 
amplifier tubes. Two power receptacles are 
mounted on the rear ap ron fo r external 
loads. 

In t he CRANGER, position, RIAA eq ual· 
ization is used, together with a rum ble 
fi lter which is down about 12 db at 50 
cps; in the PRONO position, fo r transcrip· 
tion tnl'lltable, three equalizations a re 
nvailable-RIAA, POP, anc1 FJ~AT . '1'Ul'll· 
Ol"er is 500 cps for lU.A.A and FLAT posi· 
tions, SOO fo r POP; the high end of t he 
POP setting is intermediate between flat 
and RI.A.A. Tape head equaliza tion is pro
,·ided with a tUl"l1over at about 2500 cps 
for 7% aJ1d 15 ips, and at about 700 cps 
fo r t he 3'%, speed. 

'1'he input signals required fo r a l·volt 
outp ut are 1 111V for phono ancl tape, and 
O.lS volts for the t uuer anc1 a uxiliary in· 
puts. Noise anc1 hum levels are extremely 
low, resulting in a usable signal·to·noise 
ratio of better than 70 db with average 
ma.gnetic pickups, and better than SO db 
from high·leyel inputs. Tone controls pro· 
vide 1'anges of ± 12 db at 20,000 cps and 
± 14 db at 30 cps, and the volnme control 
is a two·sectio'n device which eml)loys a 
small amount of feedback which is fre· 
quency compensatec1 to ma int:liu flat re· 
sponse throughout t he enti re ra nge. 

Th e Model 247 Stereo Control is equipped 
with four·position switch and a volume· 
loudness control, along with two short 
ca bles to counect to the sockets on the 
two 245's, a. power cord, a power switch, 
anc1 two power outlets. '1'he selector snitch 
is labeled S'l'EREO LOUDNESS, STEREO FLA'l', 
MONA URAL FLA'l.', anc1 MONAUR,AL LOUDNESS . 
'1'he power switch is on the volume·loudness 
control, and the eq ualization networks are 
shorted out in t he FLA'l' positions; both 
chalUlCls a re conn ected together in the 
110N AURAL positions. The esqence of sim· 
plicity, even though it do ~ uot p rovide fOl" 
right·to·left rever als (for which we could 
never see any good reason). 

One of t he attractive featu l'es of this as· 

Fig . 6 . Fairchild Model 248 Stereo Preamplifier-Equalizer, which combines two sepa
rate monophonic units with a stereo control unit to provide a complete console. 
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sembly is the over-all solidity of the entire 
construction, the smoothness of th e con
trols, the "class" of the control knobs. As 
seen in Fig . 6, the selector and volume con
trols are round knobs, while the tone con
t rols are shor t bar knobs, showing the 
positions at a glance from almost anywhere 
III the room. One other fentu re that is at
~racthe is the pl:o \·ision of shorting plugs 
m the low-level Jac](s that are not in use 
to avoid th e possibility of hea ring an 
'"open" circuit in the fo rm of increased hum 
or 110ise as th e switch passes the unu sed 
positions. All switching is p rovided with 
bleed resistors so t here is never a click as 
the switches a re turned-a saving on the 
ea r ancl on the high-frequency units. We 
ha:e hem'd some very bad examples of noisy 
SWItching, and in most instances it is 
s!mply a case of not providing bleed re
SIstors to bypass chnrges accumulated 011 

coupling capacitors. 
The Fairchild prenmplifiers are notice

ably qui eter than the aver[tge preamplifier 
offered for stereo use, and the controls ar e 
held to sufficiently close tolerances th at 
gain variations between chnnnels are less 
than 1 db throughout th eir entire r[tnge. 
The same applies also to the tone controls, 
ancl curves held within 2 db throughout. 
~he equnlization s in the preamplifier sec
tIOns of the two 245's in t he unit tested 
were so close as to indicate that they must 
lmve been haud picked. Th e use of ·c1.c. on 
the 11 en tel's of all th e tubes is one of the 
reasons f or t he low hum and noise, nnd 
EF86's, along with the Z729's which ar e 
essentia lly iu terchangeable, are intrinsi
cally th e lowest-noise pentod es in cOlllmon 
use. 

Operation 

As a complete unit, the individual \701-
ume con trols on the 245's serve as bnlfln ce 
or level-set controls for t he individual 
chann els, allowing operation of the loud
nes control in the stereo unit at its opti
mum position. We ha \7e long believed that 
both vo lume and loudn ess controls should 
be p rovid ed, e\'e11 though sepnrate le'7el-set 
cOIltrols were nVHi lnble on each input, so 
that complete control of the com pen ntioJ] 
was in the hands of th e lIser. The only 
?ther logical alTnngement, in our opinion, 
18 th e use of a contour control, wh;eh is set 
by the user to fit th e level fit which the 
li ,tening is bei11g done. Th us if all the 
li stening is to he d _Iue nt, sny, 30 cl b below 
performance level, the control contour 
would be set at - 30 and left there during 
th at pnrticular list ening session. The dual 
control arrangement is, however, the more 
flexib le, and as used in the 248 provides 
th e fu nctions of level setting, channel bal
allcing, and optimum loudn ess compensa
tio Ll. 

The high performance quality extends 
also to I'eproduction from tape heads di
redly without f eeding through the usual 
tape preamps provided with the recorder. 
It may be a bit in COl1l' eni ent to run the 
extI'a connection and/or provide switching 
at the recorder, but it is well worth the 
extra effort . With even ordin a.ry tape re
conlers the quality is greatly improved, and 
even with the best machines you are likely 
t o hear a little improvement-principally 
in the signal-to-lloise department. In all 
parti culars, th e l!"nirchild 248 is an excep
t ion ally fin e prenmplifi er-equalizer, and it 
may be truly erllled a "profeosional" unit. 
Distort ion is extremely low-less than 0.25 
per cent at a I-volt output, and below 1 
per cent at 20 volts, which is consiclerably 
high er than anyone is ever likely to use
unless he is trying to clrive the ontput 
st[tge clirectly, and if he is he should not 
be allowed to have such a fine unit as this 
anyway. N -28 
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INTEGRITY 
evidenced by an absolutely 

superb Stereo Amplifier 

* STEREO TONE BALANCE 

Stromberg-Carlson 
ASR-433 Stereo Amplifier 

The most important aspect of stereo is stage effect. The 

instruments of the orchestra should come back to you 

from their exact positions on the stage. How? 

The answer is balance. * The ASR-433 is the stereo 

amplifier with "Stereo Tone Balance," the surest method 

of achieving this realistic stage effect. 

The ASR-433 is a superb monaural amplifier as well, 

giving you a full 24-watt output. The electronic cross

over at 3,000 cycles provides output for 12 watts low

and 1 2 watts high-frequency operation . Every function 

has its own control for each channel and a master vol

ume control is provided. 

SPECIFICATIONS: 

POWER OUTPUT: 24 walls (2 12-wall channels). FREQUENCY 

RESPONSE: 20-20,000 cycles ±1 db. HARMONIC DISTORTION " 

Less than 1 %. NOISE LEVel: 63 db down . INPUTS: Magnetic. 

Phono, Ce ramic Phono, Tape Head, Tuner and Aux. Tape. OUT

PUTS: 4,8,16 ohms and dual Tape Out. LOUDNESS CONTROL : 

In-out, continuously variable. TONE CONTROLS: Bass 15 db 

droop, 15 db boost; Treble 14 db droop, 12 db boost. EQUALI

ZATION : RIAA Mag . Phono. NARTB Tape Head. TUBES: 2-12AX7( 

7025, 2-6AV6, 2-6U8, 4El84. CHANNEL SELECTOR: Channel 

" A," Channel "B," Stereo, Monaural, Crossover (at 3000 cycles). 

DIMENSIONS: 13V2 " W, 13% " D, 4% " H. PRICE: $129.95 

(Audiophile Net, Zone I). 

See your dealer or write fo us lor full dolo on our complete new line 
of amplifiers, speakers, speaker systems, enclosures, program sources .. 

" There is nothing finer than a Stromberg-Carlson " 

STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

1418C N. Goodman Street. Rochester 3, N. Y . 

Electronic and communication procJucts lor home, in· 
dustry and defense, including High Fidelity Consoles; 
School, Sound, Intercom a nd Public Address Systems 
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More Non-Stereo 
1. CLASSIC 
Brahms: Symphony # 4. Berl in Philha r-

. monic, Kempe. Capitol-EMI G·7100 
Funny. When I first tried this, I didn't 

like it. But I was suspicious and put it aside 
-now, when I've played it through on a sec
ond try I'm enthusiastic. (I had taken an 
overdose of Brahms the first time, and I 
lmew it. ) 

The symphony seemed highly intellectual 
to many when it first came out-and yet it 
was also white-hot emotionally and surely 
must have been played that way before 
Brahms himself, in 1897, a month before he 
died. Today, the intellectual side sometimes 
seems tired, the white-hot furor eas ily fades. 
Bu t not here. 

This performance is warm and lovely, 
which is as near as we can come to the feel
ing of urgent newness that the music once 
had. The recording is equally warm, and 
wonderfully revealing of instrumental details, 
to a degree that has seldom been equalled. 
Note the controversial (in 1897) triangle in 
the third movement. Until hi-fi came along, 
not one of us had ever heard it on records. 
Then it took on exaggerated telephone bell 
sonorities, for the hi-fi fans. Now it is bacl, 
to normal, and to Brahms' own intention. 

Brahms: Magelone Songs, Op. 33. Diet
ri ch Fischer-Dieskau, baritone, Jorg 
Demus, pf. Decca DL 9401 

If you happen to have any interest in the 
German !'ied-songs by Schubert, Schumann, 
Wolf, Brahms and the like--this set may well 
astonish you. It is Brahms' only song cycle 
and it must be very rarely performed-few 
of us will have so much as heard of the 
music. 

The series is a medium-early Brahms work, 
mid-way between the lusty period of hi s early 
piano sonatas and the full-blown Romantic 
music of the well-known "Requiem." (All the 
big orchestral works came later.) It deals 
with a super-Romantic Medieval epic of two 
lovers, as re-fashioned by an early-n ineteenth
century German poet ; Brahms sets the in
cidental commentary on the various situa
tions, like the arias in an opera, in an effec
tive series of songs; the story itself is re
counted in detail in an attractive insert book
let, illustrated with old woodcuts. 

Fischer-Dieskau was a superb choice for the 
music, with his beautiful voice and diction, 
his dedicated, serious approach; Jorg Demus 
does as well with the florid Brahms piano 
parts, as rich as any he wrote. 

The thing to do is to sit down with th is 
attractive album and follow the songs 
through, with the story and pictures. It's a 
fine participation album. (You'll find the 
entire text, in both German and English, as 
well as the story continuity.) By themselves, 
wi thou t the connecting tissue, the songs will 
be too much of a dose for most listeners, but 

* 780 Greenwich St., New York 14, N. Y. 
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if you will put your attention on the booklet 
and leave those dishes to be washed later, 
you 'll be well rewarded. 

Mozart: Symphony # 40 in G Minor; 
Eine Kleine Nachtmusik. Pittsburgh Sym
pho~y, Steinberg. Capitol PAO 8432 

I had been looking forward to this record
ing as a definitive one, for awhile--it is, 
with some interesting reservations. 

I like what Steinberg does with such 
classics as these, add ing no extra frills, no 
eccentricities, no super-tension, playing them 
musically and naturally. His Beethoven is 
good where other famous conductors flounder 
in self-aggrandizement; his Mozart is the 
same. . 

The reservations are minor and have to 
do with musical acoustics; · The fast move
ments of the famous G Minor symphony are 
done with unusually slow tempi here. The 
best reason, and a good one, is that Steinberg 
is adjusting the music to fit the very large, 
resonant hall in which he is playing. 

Other conductors might well ignore this 
serious matter of reverberation and the false 
blending of chords, via too-rapid playing, 
that should be held apart. Here, you'll find 
that the tempo is just right so that the end 
of each important phrase dies away before 
the next is taken up. The conductor waits
listens-for the echo. So should every per
former . Most don't. 

Bartok Records Sampler. Bar~ok BR 391 
Peter Bartok made a sensible decision in 

abandoning all distribution through regular 
record stores in favor . of a mail order busi
ness, and this LP is a sensible aid to his 
customers. With tens of thousands of LP 
records supposedly "available" at record 
shops and hundreds of new one coming in 
(not to mention tapes, magazines, stereo 
discs), the record dea lers today just groan 
when somebody asks for a small-company 
release. Most of them don't know the names 
of many an important label, let alone the 
add ress. Mail order is the obvious answer 
and it offers-with the sampler disc to help 
-a way towards vitali ty for many an a iling 
but important collection of recorded material. 

The Bartok catalogue remains choice and 
small, so sampling is easily done. The Bartok 
tapes have always been of top quality. What 
other label, I ask, would dare begin a sampler 
systematically with the earliest offerings in 
the line? You'll find no appreciable difference 
in sound between the oldest and newest items 
here. 

Musically, this is a model sampler, done 
with unusual forethought and intelligence. 
The selections are grouped, on each side, as 
a sort of continuous "program," the suc
ceeding items well balanced, following each 
other naturally and interestingly without 
jolts and shocks. The endings are never an 

. arbitrary fadeout but are chosen carefully 
at good musical stopping points, even though 
some items must run to considerable length 
before such a spot appears. This was done 
intentionally, fo r most people listen straight 

through a sampler of this sort, and a second 
playing, or even a tenth, should be possible 
without unpleasantness. The record, in fact, 
is a kind of concert in itself and an excellent 
Cl'oss-section look at Bartok's music. 

Most of the music is by Bela Bartok, but 
, there are related workS, mostly performed 

by Hungarian musicians--Liszt piano music, 
Kodaly songs, etc. You pay a dollar for all 
this and if you order a ny of the records you 
get your dollar back in credit. What more 
cou Id you ask? 

Bartok Reco rds is at 113 West 57th St., 
New Yorl, 19, N. Y. 

Prokofiev: Symphony # 1 ("Classical"). 
Shostakovitch: Symphony # 1. Philhar
monia Orch ., Kurtz. Capitol·EMI G·7118 

I put my money on Kurtz awhile back in 
an earlier release--here he fulfills the best I 
could have hoped for. 

These are warm, glowing, highly musical 
performances, of both works. The "ClaSSical," 
for once, a nd thank the Lord, goes slowly 
enough in the first and last movements so 
that you can hear the notes. Kurtz plays 
them, believe it or not, as music. Most other 
conductors seem to think these movements 
are speed demonstration tests or exercises, 
in orchestral cuteness. 

The casua l, witty Shostakovitch First, 
from his youth, is still to my mind his most 
musical and spontaneous symphony. Its first 
movement invariably reminds me of a batch 
of contented hens clucking away to them
selves. Kurtz makes them cluck with utter 
pleasure--they sound more contented than 
ever. The bigger, noisier parts of t his work, 
though, lend themselves to over-fancy drama 
and plenty of conductors go all-out for it, 
with disastrous effect. Kurtz keeps the bom
bast under control, strengthens the line, firms 
up the shape and keeps the tempi rolling 
a long. Shostakovitch never had it better. 

Fastes et Divertissements de Versailles. 
Vol. 1: Lalande: Les Fontaines de Ver· 
sailles; Bernier: Le Cafe (Cantata # 4). 
Assorted soloists, chorus, orch. Maurice 
Hewitt. Epic LC 3487 

"Annals and Entertainments at Versailles" 
might be a translation of this title. The two 
works here, one large and one small , both 
belong to the enormous body of music that 
was part and parcel of the famous establish
ment at Versailles, under the great Kings 
Louis XIV and XV. Until quite recently, no
body ever thought to play any of it, but 
no\v this immense store of French music is 
coming out right and left-and it is gener
a lly lovely stuff, too, though quite unlike 
anything many of us have heard befol·e. 

The big work here is "The Fountains of 
Versailles," which is a far cry from Re
spighi's "Fountains of Rome." The piece was 
a welcome-home enterainment for Louis XIV, 
and is packed with gods and goddesses-
seven of them having Singing parts- bent 
upon the monarch's praise. It was very much 
the fashion then to invoke the classical gods, 
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Christmas in 
high fidelity on. . . 

AUDIOFIDELlT~ RECORDS 
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I 

The perfect gift for Chrisbnas ... or anytime of the 

year! Superb high fidelity recordings of the 

total recordable frequency spectrum with 

full emotional depth and meaning ! 

each long play - $5.95 

AFLP 1888 _+'so. 

. « so~ 
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TANGO 
ARGENTINO ..... ,"-

Atilio SlamDOne 
andhisOrQuesta 
conBandoneon 
del Tango 

"reg. a~p. for 

~ SO ~ Also avaiTable in b ri lliant sterecphonic high fidelity on STEREODISC*, each L $6.95 
For FREE brochure containing technical information about STEREODIS' *_ .. q~d complete 

catalogs, please .. wriie to : AUDIO FIDELITY, INC. 770 Eleventh Avenue New York' i9, "lew York 
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From. 
any Point of View, 
m.ore Experts choose 

ACROSOUND 
UL TRA-LINEAR /I 

60 "Watt aIllplifier 

DESIGN The combination of patented 
ULTRA·lINEAR circuitry-plus new HYBRID 
FEEDBACK principle-VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier d esign .. . an 
example of ACROSDUND 'S latest achieve· 
ment in AMERICAN Know-How. This superi· 
ority of design now enables anyone with or 
without any previous knowledge 01 electronics 
to assemble for himself or herself ... (yes! 
it's that easy !) . . . the finest of amplifiers and 
at a most rea sana ble cos~. in only two hou r5! 

PERFORMANCE By listening test , or by in· 
struments .• . second to none in clarity and 
frequency response. Normal level distortion is 
virtually unmeasurable-1M 1% or less at 60 
watts, 120 watts peak. Completely stable .. , 
unaffected by loads, perfect square waves . 

QUALITY Every part going into the assembly 
of tr..fJ:ic~.I ·rand .~ven non-critical circuitry is 
testeif ;'and ... checked to allow no more. than 
± \01 0 varia'lion from ACROSOUND'S stand· 
ar s. pecia I~~d . test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve_ this result. Every 
prihted circuit board is placed in trial opera 
tion on a laboratory amplifier. Output tubes 
are matched by tnal and double checked. 

COMPONENTS ACRO'S newest TO·600 out· 
put transfoeJne r with special hybrid winding
separates functions of output circuit and, 
feedback ci~cuit . Hea '{y duty" comPletela assembled, .and thoroughly tested, pnnfe . 
circuit board. asstJres unifo r:m ity of perform· 
ance. Low distortron EL34 output tubes are " 
operated well within their ratings ensuring 
long tube life and op,Hm"um p erformance . 

PRICE In· preassembled kit form, so that you 
may save money,: learn while doing, and have 
the proud satisfaction you built the best for' 
only $79.50 net . .. or if you fee l' y.ou w.ould' 
prefer it taboratory ass_embled it still_ repre.· 
sents. a bargain at S~09.50 net. 
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HEAR' IT AT YOUR DEALER' IIIOW;L 

8E READY FOR ACROSOUND DISTORTION lESS 
PRE AMP DESIGNED FOR THE STEREO PHllE 

Experts know why ACRO is best! 
Others. , .:Learn why! Write to 

ACRO PRODUCTS 
_,,369 SHURS LANE 

PHILA. 28 . PA:. 

humol'ously, and entangle them in current 
matter s, so L'ouis pl'obably felt it only his 
due wben Apollo came out to s ing for him 
and to praise his gardens. 

It must ba,' e been a gl'and occasion; the 
music is all pageantry and pomp and we 
can assume that the. costumes and lighting 
were of the most splendid sort, to set off 
these proud s ingers, chorus, and large or-
chestra. This performing grou p, however, 
does a mixed job. Maurice Hewitt, an old
timer (relatively) in old music, has an in· 
adeq uate feeling for the rhythms and t empi 
of this period; several of his soloists shout 
and strain instead of s inging sweetly. But 
the sound is opulent throughout and some 
of tbe eigbt s ing~'"s are quite ,lovely in tbeir 
solos. 

The little "Coffee Cantata" by Bernier, an
otber Louis XIV satellite, is a graceful sonata 
in praise of tbe drink-as a time saver, put
ting of I sleep, as a sharpener of the eye
s ight and as a virtuous substitute for the 
juice of the vine. Here,. too, the eternal 
gods are invoked, as well as the stars, Na
ture, and what-not. It's sung en tirely by a 
single soprano (Janine Micheau-excellent) 
along with a flute plus a harpsicbord and 
viola da gamba accompaniment. Simple and 
quite beautifuL 

Handel: Four Organ Concertos, Op. 4, 
Eduard Muller; Schola Cantorum Ba
siliensis, Wensinger, Archive ARC 3100 

Almost every t ime I review tbese Archive 
discs I ha ve to remind you that the mumbo
jumbo all ove l' the covel', mostly in Latin, 
shouldn't be allowed to get in the way
it's just schola rly window dressing. Many of 
the di scs themselves a re full of sparkle and 
life musically-even without benefit of a 
gorgeous gal in foul' colors on tbe covel', 

If you know old Papa Handel, you know 
that his main eye was always on good enter
tainment; it was sort of an accident that he 
also was an unerringly top· rank composer, 
tbough this would not have been bis idea of 
the matter, of course. Here, as a pOint in 
illustration, are foul' of his Organ Concerti. 
Tbey were written as intermission entertain
ment, fo r his concerts; he played them him
self between the sections of tbe big oratorios 
-which were almost in the nature of spec
tacular musicals. Imagine "The Ten Com
mandments" today and you'll have an idea 
of the appeal of the oratorio to the then 
huge aud iences that flocked to listen. 

Imagine Handel bimself coming out to play 
a li ttle organ music for the people, between 
the acts, and you'll see how tbese short pieces 
fitted into the entertainment scheme. 

But don' t think that it was "background"" 
music for intermission talking! When old' 
H andel came out to play hi s organ, "Silence, 
the truest applause, succeeded the instant 
he addressed himself to the instrument, so 
profound that it checked respiration . . ," 
That's what somebody who was actually 
there has written, on tbe subject. 

These are neatly played and well r ecorded 
examples of Handelian charm, taken close·up, 
with a properl y small orchestra, beautiful 
solo colorat ion-solo violin, solo cello, etc.

- , and tbe right sort of snappy rhythm, minus 
dragging sentimentality. The organ is so 
authentic it fail'ly squeaks, thougb it's a 
modern instrument.. Sounds like a steam cal-
liope in miniature. TIle, real trouble with the 
instrument here, thougb, is s imply that it is 
played in a vel'y dead studio and recorded 
a1' close r ange. Organs don't like that sort 
of treatment. S,bows, up, all the pimples in 
their' tone. 

Buxtehude: 5 Sacred Cantatas, Helmut 
Krebs, fenor, D .. Fischer'Dieskau, 
tone; instr, solos', st'rings of Ber.lin 
Orchestra:, Gor.vin. 

bari
Bach 

Archive ARC 3096 
Tbese friendl y, buxom little works in popu

la r German style were composed in the pro
lifi c musical ppriod hefore Bach, tbe end of 
the seventeenth century, when the decima
tion of the Thirty Years' War had led to a 
wonderfu lly economical sort of church music 
in tbe Prote.tant .tyle, u.ing a solo voice or 
two and a handful of instruments but boast
ing such a variety of rbythms, moods, colors 

that fo r today's ample recorded sound they 
make ideal materiaL 

Three pieces for tenor, one for baritone, 
and a final duet for botb solos till up this 
disc, eacb with a gl'OUp of strings featuring 
tbe tell-tale two·violin duet of this period, 
plus a nicely balanced steam·calliope organ 
accompaniment in the background ; two oboes 
join in for part of the music. Except for one 
Latin text, tbe words are in German. 

If you shy away from tbat word "sacred," 
don't assume that all sacred music has tbe 
sligbtly sanctimonious so und of so mu cb 
of our own Sunday music today. Tbis is 
wa rm, buman, approachable music, popula r 
in the best sense. The only thing difficult 
about it is s imply tbat it happens to come 
from an earlier time and so speaks a musica l 
language not instantly familiar. That is 
hardly the composer's fau lt , and he gets 
around tbe difficulty soon enough if you give 
his stuff time to sink in. 

The words are provided, in tbe original 
and in parallel translation in case you are 
no German scholar, or Latinist; best way to 
enjoy the music is to follow what's goi ng on 
in this way, Herr Krebs, the tenor, is a tine 
singer, if a bit nasal (probably exactly what 
Buxtehude would have wanted) and Fischer
Dieskau is one of the finest German baritones 
of this generation. 

Bach: Magnificat, Soloists, Singgemein
schaft Rudolf Lamy, Solistenvereinigung 
der Bachwoche Ansbach, Leitner, 

Archive ARC 3098 
If I listed all the soloists here, both vocal 

a nd instrumental, I'd take up most of the 
page--but once again, you must ignore the 
mouthfuls of German and consider the music 
they indicate which is fresh, enthusiastic, 
sonorous, weil reco rded. The Bach Magnificat 
is in his junior Cadillac Size, a big piece on 
the grandest scale but shorter, terser , more 
economical than tbe big Passions and tbe 
B Minor Mass. It makes an ideal opener if 
you want to get to know tbe big-Bacb pieces 
but quail at tbe thougbt of the hours-long 
larger works. Tbere's a plenty-b'g chorus 
here, a large orcbestra ,vith trumpets at the 
beginning and end, a couple of potent cborus 
fugues and a series of utterly lovely quiet 
pieces for the typical Bach solo voice, with 
an obligato instrumental accompaniment, 
eacb one unique in the sound·color itself. 

These are good stOCk-variety vocal SOloists. 
all of them; the orchestra is dreamy and the 
chorus earnestly muscular, with a preponder
ance of young voices, sweet and brash. 
Sounds really very fine. 

I tb rew in one perennial complaint-I 
can' t understand why conductors don't treat 
Bach the way they treat other composers 
in regard to tbe simple matter of phrasing, 
of making a: shape out of a tune Or melodic 
idea. 

These people prance tbrough their Bach, 
tbumping the strong beats, pounding all the 
weak accents in the text-like saying in so 
much English, "We PREfer to sing it with 
the acCENTS on tbe wrong syllABle." 

N.othing unusual-since mos t choruses sing 
Bach the same way. But it can be done dif
ferently, and sbould, 

Bach: Violin Concerti in A Minor r E. Ma
jor; Concerto for Two Violins in D. Mi
nor. W, Schneiderhan, R, Baumgartner; 
Festival Strings Locerne, 

Arcllive ARC 3G99 
Here are three familial' Bach fiddfe con

certi' in one package, all up-to·date, no-non
sense authenticity. well wOl'th owning' if 
simply to provide a reasonably close. id'ea of 
the actual, physical sound of tbese wOI:ks in 
Bach's own day. Again, the orchestra fs the 
rigbt sort, small and, with the, haTpsicliord
and-ceHo backgrourul continuous. accompani
ment ha.monies (continuo)' ; e.ven. toe violins 
a re, right-both Strads were made very 
nearly at tbe time the musk was composed. 

There is the usual' good, clear, trans
parent Deutsche Grammophon recording here, 
the usual excellent balance between solos and 
small orchestra. The performances are earn
est, matter-of·fact, straightforward- ail these 
things combined; no romanticizing, no higb-
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tens ~ou. t rip-bammer modernism, just solid 
plaYlllg, a wee .bit on the unimaginati ve side 
(can't help feeling) and inclined to be a bit 

,!Jumpy. 
An interesting point in the two-violin con

~erto ': the two instruments are quite unlike 
1D sound , both intrinsically and in the per
formance by the two players-and this .is 
very much as it should be. 

A number of trick versions of th is con
certo have been made where the two fiddle 
parts are played by the same fiddler via re
recording, including the early one by Heifetz. 
The results are unutterably dull, redundant, 
colorless. For the music is written to con
trast two different human beings playing very 
much the same music. If only one man does 
all the playing, the contrast vanishes and the 
whole intention is flubbed. About as exciting 
as Laurel and Laurel, or Hardy and Hardy. 

2. THE RAIN IN SPAIN 
Agrupacion Coral de Pamplona De Es
pana (Pamplona Choir of Spain). Luis 
Morondo, conductor. Columbia ML 5278 

This is one of those amazing choruses that 
imitate instruments and make themselves 
into a sort of choral orchestra, accompany
ing their soloists' voices with assorted 
BUMMM, BUMMM sounds. Virtually every 
one of the Spanish numbers here makes use 
of this technique, accompanying a quartet of 
passionately Spanish .solo voices, the soprano 
(Amalia Urquijo) particularly lovely. 

Much of the music, by numerous present 
Spanish composers, is of a piece--Spanish
idiom stuff with all the trimmings and some 
semi-modern harmonies that I found not 
very impressive, musically speaking. The 
choir does such enormously difficult stunts 
that sometimes it tries to outdo itself and 
the music is shaky in pitch. (No instrumen
tal accompaniment to help.) But, particu
larly on side 2, there are many items with 
faultless execution in remarkably accurate 
pitch. Credit some of this to the better com
posers on side 2, whose music makes more 
sense to the singers themselves! 

Best of all-as so often in Spanish record
ings-is the group of works by De Falla. 
The Five Songs have a scintillating, imita
tion-guitar accompaniment for piano in the 
original-here the singers take on the entire 
piano part, breakneck speed and all, and the . 
result is astonishing. It's here that the so
prano solo is most passionately good, too. 
The rest of the side is fine. If you sample 
thi8, try side 2 first. 

Victoria: Requiem Mass. Choir of the 
Abbey of Mt. Angel, Portland Sym
phonic Choir (Oregon). 

R,CA Victor LM 2254 

-And here is a lovely classic of Spanish 
music by Spain's finest older composer, 1.'omas 
Luis de Victoria. The music is based on the 
Gregorian Requiem chant, much of it sung 
spread out in long notes in the soprano part 
above the chorus counterpoint, more" of it 
sung in the original form. The ingenious ar
rangement here has the Monks of the Oregon 
abbey singing the pure Gregorian, their spe
cialty, and the somewhat more worldly Port
land Choir singing the composed portions of 
the music. Both groups are excellent, the 
monks with that peculiarly dedicated unity 
of sound, so passionate yet so utterly self
less, that develops out of the monastery life, 
the good people of Portland like plump, pros
perous angels, well fed and benign. They may 
be worldly but they sing the music with 
lovely tone and expression, unusually good 
pitch and phraSing. Thanks goes to their 
conductor, C. Robert Zimmerman, as to the 
monks' leader, Dom David Nicholson, O.S.B. 

An idle question: did the two groups get 
together? I found myself pleasantly imagin
ing the scene. with monks and town~people 
gathering for a common effort and interest. 
But my sober ear tells me that maybe the 
recordings were made in different places and 
at different times, then taped together. If so, 
it's a splendid match, except for at least one 
very doubtful joint where there is no dis
cernible relation between the monks' key and 
that of the choir. Only bothers you for an 
instant. 
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sound without fury 

Only slightly larger than "bookcase" speakers .. . priced less than $200 
to gladden stereo fans .. . the new Z-3 00 console achieves a measure 
of musical transparency and bass response which, a few years ago, was 
considered impossible within its size and price framework. 

In the Z-300 a 2-element JansZen Electrostatic Tweeter works in sonic 
harmony with a new JansZen dynamic woofer. Response is exceptionally 
uniform from an honest 30 to 30,000 cycles / second. Musically, however, 
this wide range would be painful were it not for the almost total lack of 
audible or measurable distortion inherent in the JansZen principle. 
Transparently clear, shrill-less trebles are faithfully reproduced by two 
push-pull electrostatic elements-thin virtually massless diaphragms 
driven over their entire areas by 176 pairs of carefully-spaced sheathed 
conductors. Both elements are checked for distortion and matched for 
output within 1 db. 

A new long-travel dynamic woofer perfectly complements the distortion
free electrostatic tweeter. Its lightweight 11" cone with slight apex 
weighting and specially-treated cloth suspension achieve near perfect 
piston action without breakup or doubling. Sealed in a 2.2 cubic-foot, 
fiberglas-filled baffle, its clean, solid bass consistently shames most of 
the largest speakers now available. 

The complete JansZen Z-300 measures only 28" h by 20" w by 13" d. 
Send for free literature and name of your nearest dealer where it may be heard. 

*including designs by Arthur A . J anszen 
made only by NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Diu.: 25 Warren St., New York 7, N . Y. Cable: Simontrice"N. Y. 
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Photo from Hi-Fi Music 01 Home (March, 19581 

LOUIS ARMSTRONG IN HIS DEN, 

EDITING TAPE 
(Note his AR-2 loudspeaker at the le.ft) 

W here natural, musical quality is required, without 
pseudo-hi-fi exaggerations, AR-2 speaker systems are 
a logical choice. They are used in recording studios, 
in broadcast stations, and in the homes of leading 
figures of the musical world-including Louis 
·Armstrong above, and John Hammond, director of 
the Newport Jazz Festival: 

AR speaker systems, because of their patented 
acoustic suspension design, must use small cabinets. 
These small enclosures mean an advance rather 
than a compromise in quality, particularly of the 
bass range. 

AR2's are $89 to $102, depending on cabinet finish 
15% higher in the West and Deep South.! Literature. 
is available for the asking. 

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass. 

Songs and Dances of Spain, Vol. 1 • 
Cities of Andalusia. Alan Lomax, ed. 

Westminster WF 12001 

The prolific Alan Lomax, America's most 
industrious roving folk music collector, fin
ished off the enormous Columbia series of 
Folk a nd Primitive Music recordings-some
thing Iilw fourteen or more volumes-and 
dashed away to make a series for Westmin
ster. This is merely Volume 1. There are 
three or four more records out already and, 
presumably, dozens more on the way, if I 
know Lomax and Westminster. 

You'll never faj] to enjoy Lomax's material. 
It is invariably vivid, colorful , unusual, al
most a lways taken on location in some utterly 
unlikely place--inside a gypsy cave, for one 
item on this disc-and the performers never 
by any chance show the slightest tinge of 
Broadway sophistication. They may be pro
fe "s ionals and probably aren't averse to going 
on the local TV or equivalent, but they are 
genuine entertainers in their own medium, 
unwatered, undiluted. 

I say this merely because, I gather, Lomax's 
enWusiasm sometimes takes him a bit beyond 
stri ct scholarly propriety, I've heard a few 
rumbles here and there on this score, bu t I 
can't find much reason to worry-considering 
how d"eadful so much so-called folk music 
manages to be! Lomax's may not please all 
the experts but musically it's up in the 90 
pf'r cent ideal category. 

A half-dozen-odd Spanish cities are repre
sented here, with both gypsy and non-gypsy 
music recorded mostly at the more exuberant 
sorts of Spanish dancing fests. There a re 
shrieking women, stamping feet, guitars, 
castanets and a ll the rest, and a running ac
count by Lomax on We a lbum cover, of all 
that goes on. 

If you like this, you can go on buying suc
ceeding volumes a.a i.njinit",'III., though I can't 
go on rev iewing t hem (Ld si.mj,lem. 

3. PROBLEM GOLD 
Josef Hofmann Plays Chopin (via re
stored piano rolls>. Rondo Gold 1002 

Well if this isn ' t the darndest. You'll re
member the somewhat ill-fated Columbia 
se ries of a few years ago, reprodncing frolll 
master piano rolls, made on the finest and 
most accurate of the earlier machines, a 
whole battery of famous pianists including 
such as Debussy. Maybe they didn't sound 
like real, and there were doubtful elements, 
notably the pedaling, which is almost impos
sible to capture by mechanical means; but I 
enjoyed them. 

This Hofmann recording is of the same 
sor t, but the pianist himself was involved in 
(he restoration-and approved the results 
beartily, according to the information on the 
album cover. But wbat he approved was 
wbat seems to me a monstrous distortion
the insertion of "dynamics" by volume con
t rol a/tel' the recording was taped. So 1 
understand the process, and so it sounds to 
my ear. 

Apparently, these Hofmann piano roll s did 
not include mechanical volume control. If I 
am right, the master player piano used for 
the Columbia recordings did have a dynamics 
~ontrol. which at least to some extent' made 
the playing louder and softer as the master. 
rolls went through the pl!!-ybac-k. mechanism. 
The Hofmann rolls-Wese rolls, anyhow
were played loud or soft solely by the lis
tener. who worked the controls on his home 
player piano, either ad lib or according to 
indications printed on the roll itself-I re
member playing that sort of roll in my child
hood. (I used to stick matches througb type
writer paper and make my own tunes, to be 
elmwn across the air-suction boles.) 

At least, in that case, the actual piano 
sound was louder or softer-the hammer 
blows upon the string varied in strength, pro
ducing typically "loud" or "soft" tones, wit.h 
their very different overtone coloration. Here, 
if I can really believe it, the piano roll was 
s imply played loud, without any dynamics; 
tben aftenoards, the tapes were run at half 
speed and copied with the volume being 
turned higher or lower according to Hof-
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Christmas in 
high fidelity on . .. 

AUDIO FIDELITY. RECORDS 
The perfect gift for Christmas . .. or anytime of the 

year! Superb high fidelity recordings of the 

total recordable frequency s~ectrum with 
" 

full emotional depth and meaning! 

each long play - $5.95 
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dance bands. E s pecfall y o rgani zed fo r thesp 
recordings, its guest conductor is H erman 
Clebanoff, formerly concert mas ter of t he Chi
cago N.B.C. orches tra . In constr ucting models 
for students in high schools a nd colleges, he 
avoids t he pedest ria n a nil never perm its the 
tempos to lag. 

Don Jacoby leads the t rumpet trio on his 
set of four va riation s on the Carnival of 
V en ice theme, a rranged fo r ba nil by Willi am 
McRae, who con t ributes t hree other t itl es . 
Wooilwinils color P a,BteIB, a lilt ing waltz, 
a nil both EI D ora.do a nd,' his . modern a da p
ta tion of Dett's famili a r juba Da,n ce' builil 
to a shattering climax. La ti n rhythms en
liven Fred K epner 's L a,t in L ament, a nil Stew
a rt Schaefer' s ilutmnn B eguine. Willia m 
Latham provides a processiona l ma r ch , Proud 
H er itage, and the deJigh tful Sw';ngin' Reel. 

Bill Pu tna m of Universal Recording does 
an except ional j ob on a pr ogram that fo llows 
Harry Budl{a's quietly pasforal N;ght Cl ouds 
with George Ken n~"s dynamic r OUSer J ubilee. 

On stereo disc, he gives i t pleas ing bread th 
a nd reve rberan t ilept h. A monophonic vers ion 
li nd condensed sco re ar e ava ilable. 

MONO 
Dukes Of Dixieland: On Campus 

Audio Fidelity AFLP1891 
As tb e title suggests, The Dukes venture 

througb the por ta ls of higher lea rn ing fo r t he 
theme of their e igh t h a lbum. Tbey sco re high 
on an apt it nde test composed of such college 
s tandbys as Sweetheart Of Si,qma Chi, Stein 
Song, a nd Vu'?'B'ity D,·ag. A sti~ring tribute to 
his a lma mater, R oll on Tu lane, fi nds P apa 
Ja c Ass unto r evis iting scenes of bis you th . 
And t be fi res smoldering in the breast of 
ma ny another old grad will be f anned in to 
flame by Fight Oil , Ohi o, No t re D wme Vic to,'y 
Song, Ram~b Ung Wreck, a nd On, Wisconsin. 

Since t heir last a ppea ran ce, the addition of 
a f ull-t ime tuba player has swelleil t he, r an ks 
to octet s ize a nd t he rh ythm sec tion is r e-

ONE OF THE WORLD'S 
BIGGEST SELLING 
S"t ERE 0 R E COR D S 

•• _ Jr 

DEMONSTRATION RECORD 
UMITED EDITION 

VOlAII ___ ' I COULD HAvt DANCIO AU /'<IIGH1 _ ... ___ • WHIlst 
SlIlNAt)f _____ ..... ____ ..... _~ • 10011001 

fOOTSIE _ ... _.... • COCXfYUI MAYOI Of UUNAXAIlA, ___ .. __ 

euacu DOWN W1NSOCKI • LA COMPAUA _ __ __ • MY''''. lADY OVlITUU 
AIOUNO THE WOIlO sntCTlONS • OPUS No. I _"'" __ _ .~ ._ .. , ____ ....... ~_ ... ~~ 

0.- • U'ANA CANI __ .... _ ..... AIN'T SHE SWEET _ ... _ ,.', • 

Completely. Sold Out Over 8 Times! 
All over America r ecord stores are " seU

fng out" on this album. Never before have 
you heard a stereo record like this one. It 
brings you ,the most fabulous full stereo 
sound ever 14l<lhieved .. . the exclusive 
sound of 'Pha~e-X' Stereo developed -by' 
Grand Award Records. 

A wa rd Stereo R ecords with each new 
s tereq phonogra ph ... so cus tomers will 
hea r ho\v s tereo should sound. 

This STEREOPHONIC SPECTACULAR 
a lbum conta ins 13 complete selections 
from Gra nd Awa rd' s best. selling stereo 
albums including T.he R oaring 20·s. The 
Torchy Thirties . Knuckles O·Toole. My 
Fair Lady . Gigi and 8 m ore. If you want 
to hear the most exciting sound in stereo 
- ask for this demonstra tion record a t 
your record dealer. 
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This is the rematkable stereo sound that 
made the U. S. Dept. of Commerce select 
Grand Award Stereo to play at U. S. Pavil
ions overseas . .. and makes leading stereo 
phonograph manufacturers give Grand. 

The World's Most Honored Stereo Records 

G-ran~A!~~!i~ J~~ycords 

a ligned around a new drummer. Bill Porter 
now devotes all his energies to stringed bass. 
Lowell Miller int roduces himself wIth a mel
lifluous chorus on WhijJenpoo! Song, provId
ing tuba phrases deep enough for a quartet 
of basso profundos. The swift brushwork of 
Red H a wley effec tively thwarts any tendency 
towa rd chunkiness. and he swings lightly be
hind the ensembles. A hearty fullness of sound 
is a chieved without the hea viness which 
a ffii ct s some dixieland groups. Frank Assun to 
con t Inues t o improve a nd his t rumpet s t yle 
is acquiring a dis tinct personality. H e Sings 
on Jalllboree J ones, and the high standards of 
t he r ecording ma ke t his a choice item for past 
a nd present residents of academic ha lls. 

Louis Smith: Sm ithville Blue Note 1594 

Since h is r eco rded debu t on t his label in 
t he spring of t hi s yenr, Louis Smi th has 
fa llen heir to t he trumpet post in the Horace 
Silve r Quin tet. The·ti tle t une, a r ugged, .baslc 
blues ·of his own devising, indicates his cer 
t ain potential as a creat ive jazz fo rce and 
hi s g rowth should be accelerated under the 
wa tchful eye of h is new employer. In this. 
and a lyri cal Embraceable You, he plays well
ordered choruses wi th a clean , f ull-bodied 
tone." The brisker numbers fi nd him more con
ce rned with musica l couten t t han technica l 
tiu mboyan ce, a pleasant cha nge f rom several 
new na mes on his instrumen t in recen t 
yea rs. 

A distinct help to waril pu tt ing Smi th a t 
ease is the zestful Cha rlie Rouse, a mobUe 
a nd seasoned veteran of t he tenor sax, whose 
conception f ollows a similar line. Pia n ist 
Sonny Cla rk adds nn abso rbing solo on the 
blues a nd is in\'a luable throughout. Paul 
Cha mbers plays bowe.d 'bass on Wet1t, a nd Ar t 
Ta~' lo r drums wi th restrain t. 

Theodore 
Gypsy 

Bikel: Songs Of A Russian 
Elektra 150 

These roma ntic and fie ry songs made a last 
ing impress ion on Theodore Bikel a t the age of 
nineteen and he con t inued to collect them 
throughout his t r a vels. At the start of h is 
acting caree r a t t he, H a bima h in I s rael, they 
were introduced to him by a member of the 
cas t who had s tudied with Stanisla vski. He 
s ings some of t hem in a Gy psy dialect, t rans
lated in t he hooklet of texts, a ud prefers the 
older ballads or t he ileclal"llni've n .. 8sars 
Song. P resent in song anil t he ha'nds of the 
s inger a nil Fred H ellermnn Is T wo Guitar8. 
T he distinctive sound of Sasha PolinolI's bala
la ika is featured in a typica l Russ iau ensemble 
on B l"ightly Shines The Moon, where i t con
t ras t s vi viilly with Yu rka Sutotsky's bass bala
la ika . Lonya Ka lbouss plays ncco rdia n and 
George Greenberg is violinist, The reco rding 
by Leona rd Ripley is excellen t. 

Bobby Hackett: At The Embers 
Capitol 11 077 

Pete Kelly Lets His Hair Down 
Warner Bros. W1217 

The intiuence of the successful a lbum for· 
ma t unveiled by J onah J ones in his current 
series for Capitol is felt on this pair of LP's. 
Leading a quartet in the room where Jones 
perfected his best-selling formula, Bohbl 
Hackett fall s heir to it n a turally. and the 
same easy, intimate ma nner pervades his vel
vety tone. There is a dis tinctive s tyling ot 
tunes not often associated with solo trumpet 
- That N au.ghty W altz, Paradise, C'eBt Mag· 
nijique, and Spr'ing, B eauti ful Spring. 'Peppl 
Moreale is a pianistic descendant of Teddy 
Wilson, and drummer Buzzy Drootln swings 
lightly. Bassist John GuiII was graduated by 
t he H a rtford Symphony and Max Kaminsky. 
R 08alie is dusted oII by H acket t , who sparkles 
on M onday Date. The r ecording and the sen
timents are soothing. 

J ack Webb's la test production gathers an 
octet of Hollywood dixielanders in the studio 
and then separates them for long ad-lib 
choruses on the blues. They are given slightly 
less than three minutes each to express their 
views on a slow blues before moving to a 
fa s ter tempo on· the second side, where an 
added track features- bassis t Jud de Naut and 
drummer Nick Fatool. Leading off is tenor 
saxist Eddie Miller , followed by Matty Mat-
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loCk, clarinet; Moe Schneifer , trombone ; Ray 
Sherman, plano ; George Van Eps, guitar; and 
cornetist Dick Cathcart. There is more space 
fo r Improvisation than in the usual dixieland 
set and little of it is wasted. A stereo version 
is available. 

Julian "Cannonball" Adderley: 
Somethin' Else Blue Note 1595 

An adjective "best" or "most" to qualify 
a jazz album in connection with a time period 
of a year or so now is used so loosely, ap
pearing almost monthly in some periodical or 
other, that It has lost all meaning, but this 
session is clearly "somethin' else." Its sig
nificance in the growth of Adderley and Miles 
Da vis is likely to be f elt for some time. It 
Indicates t hat Adderley fina lly has consoli
dated his individual strivings and an admira
tion for Charlie Parker in to a style bound to 
become more emphatically personal. H e is one 
of the few alto saxists who absorbed the 
teachings of Parker and has emerged with 
the ability to use them to further his own 
development. May he never return to the 
slavish copying of tone, or of frantic tempos 
and va can t exercises which characterize th~ 
student. 

A great deal of his new stature comes from 
his recent entry into the sextet headed by 
Davis, who has consistently shown a reluct
ance to imitate a static Miles Davis. Despite 
his position as one of the most influential 
trumpeters of his generation, he is carefully 
broadening the base of his playing. And he 
is remarkably candid about some of his 
sources of inspiration, having recognized long 
before anyone else the appeal Ahmad Jamal 
would have for the public. ,On the liner notes, 
he acknowledges' the- Chicago pianist's contri
bution to his ballad style on Atttumn L eaves, 
and there are traces of it in his mu ted elabo
ration of Love for Sale. 

But the more revelatory portions of this 
LP are found on two blues, where Adderley 
proves to be a real stimulus and serves notice 
that the new alliance will yield mutual bene
fits. On the title tune, Davis generates con
siderable heat, and , on One for Da(ldu-O , 
brother Nat Adderley's tribute to a Chicago 
disc jockey, his steady movement into upper 
register might be attributed to hi s willing
ness to listen ' to. Louis ·Armstrong. Dancing 
in the Dark, .exblbits."~'!'lderl ey's Wfi'Y wl,t h a 
ballad, and the talen ts of Hank Jones as 
piano accompanist. Sam Jones is the com
petent bassis t and Art Blakey is a plllar of 
strength on drums. 

Harold Land: Harold In The Land Of Jazz 
Contemporary C3550 

Two years spent in the company of Max 
Roach and Clifford Brown enabled Harold 
Land to start on a promising career, inter
rupted when family matters forced his r eturn 
to Los Angeles before that locality. had 
warmed up to his particular brand of tenor
sax playing. As a consequence, a share of the 
acclaim which fell to Rollins, a successor 
with Roach, was forfeited and his exposure 
on records limited. This impressive LP, his 
first as leader, should serve to restore much 
' lost ground. Just as RolHns and John Col
trane stand at the top of the heap of the 
younger · generation on the instrument in the 
East, so is ,'L'a ild paired with J ames Clay on 
the other Coast. 'Perhaps because of the musi" 
cal climate in which he' operates, Land exer
cises more control than his rivals and his 
solos are fully digested. He is no less intense 
and venturesome, but any excesses are 
cli'rbed with a firm hand .... 

Some of the credit for this is probably due 
Elmo HOlle,. i!is collaborator on the arrange
ments, who seems to have functioned as an 
editor of the creative . flow' .of Land and his 
fellows , aside from writing the lightly exotic 
song, Nieta. The most telling interludes a re 
a fast blues by the pianist Carl Perkins, ap
pearing on this session shortly ',' before his 
death last Spring,-followed by Ii slower blues 
from Land. In matching their, earthy quali
ties here, trumpeter Rolf Ericson turns In his 
~ recorded work. Frank Butler revives the 
vanishing art of using a bass drum pedal 
with discretion on Speak LOW, and bassist 

(Gontimwd on page 62) 

This Man is Using an 
Electronic Crystal Ball 
The H. H. Scott advan ce development team must 
foresee the future. They mus~desi'g n new'products 
so that they stay current for many years. Hermon 
Hosmer Scott insists on this as a protection to 
your investment. 

The new 130 Stereo preamp is an example of the 
way Scott engineers wo r" ahead . Engineering of 
this brand new product was started when stereo 
was nothing more than a hobbyist's delight. This 
allowed time for thorough testing of its many 
advanced features. 

Every H. H. Scott component is designed to d'efy 
obsolescence. Careful planning, fine engineering, 
exceptional quality mean your investment in the 
new H. H. Scott ste reo-preamp .. . or any H. H. 
Scott product . .. is an investment in a component 
that will still be up -to·date many years from now. 

17 reasons why you shQuld buy the 

Stereo-Prealllp 
3 13 11 12 16 4 a 5 1 a 7 15 

9 6 10 14 2 6 

I _Visual signal light display panel shows mode of opera

tion at a -glance. 2' Completely separate bass and -t,eble . 

controls on each channel soJhat different speakers may be 

matched. 3 Play stereo from a~y source':" Re~ords. FM

AM Tuner, Ta'pe. '4' Reverse . ch'-nnels ' in;tantly; or play 

mon~ural from any source through both channels doubling 

your . power. 5 Play Trereo - a center channel output 

lets you use your present speaker as a mid!!le channel. 

6 Special circuitry lets you balance channels quickly and 

accurately. ' 7 Reverse the phase of one of your channels 

180 degrees instantly. lets you correct for improperly 

recorded tapes, 'Separate ' 12 db loctave rumble and 

scratch 'filJers. , "~omplete rec~rd equalizer facilities. 

10 Use as an electronic crossover at any time. 1 t Two 

stereo low· level inputs. You can connect both a stereo phono 

pickup and stereo tape head. 12 Stereo tape recorder in· 

puts and outputs. ' 13 Provision for operating stereo tape 

heads without external preamps. 14 Quick-set dot con

trols allow any member of your family to use equipment. 

15 loudness-volume switch. 16 Stereo tape monitor 

switch. 17 The exceptional quality of all H. H. Scott 

components ... PLUS all the features and specifications 

long associated 'wiih H. H. Scott monaural preamplifiers. 

millivolts on tape head input, 3 milli · 

full output. Hum level 80 db below full 

output on high level outputs. 

Size in accessory case 

157':lw x 5h x 127':ld. Model 

130. Price $169.95 (8172.95, 
. West 0/ Rockie._) . 
, 

'.Writidor"'complete technical 
specifications and 

. new cafalog A-12. 

H. H. scan, INC'" 111 P.qWDERMILL RD., MAYNARD, MASS. 

EXPORT: TELESCO INTER<~).TIONAl CORP., 36 W. 40TH ST., N. Y. C. 
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NEW PRODUCTS 
• ArchiteeturaJ. Spea.ker Ba:lll.es. Builders 
and contractors will find distinct interest 
in a new series of fiberglass baffies re
cently introduc'ed by FouJi,-jay Industries. 
2360 W. Dorothy Lane; Dayton 9, Ohio. 
Included are round and square faceplates, 
complete bass-reflex units, and a full line 
of accessories for installa,tion in new or 

existing . construction. Highlight of the 
new' senies is the "Spiral-Jector" b,a-fIle, 
available' in two types for 8-in. speakers. 
Made of pre-formed ' fiberglass, it has the 
impact strength of steel, the lightness of 
aluminu'IIl, and the b'eau ty of wood. Sound 
is dispersed by a non-resonant diffusion 
plate. A folder rescribing the new line is 
available from the manufacturer at the 
a ddress shown above. N-l 

• Altec Lansing Microphone. Engineered 
specifically for high-quality broadcast 
and recording appl,ica tions, the new Model 
M-30 condenser J'l'licrophone system fea
tures high sensitlovity and discrimination, 
and ha s a smoot:l;l. frequency responce ~x
tending to 18,0'00 cps. Because of Its 
small size it wilt not cause distracting ·· 
shadows and can be worked close to per
formers. It can be u sed near Kleig lights 
or other strong magnetic fields without 
fear of hum pickup. Unexcelled direc
tional characteristics make possible the 

.. 

pinpointing of sO,und .so,urces while ex
cluding unwanted 'noises 'of studio activ
ity. The M-30 cannot be overloaded be
cause there is a 15-db margin between 
t he maximum (120.-db) expected level en
countered in an orcli'estra and the mike's 
ability to "act without -distortion. It com
plements the Altec . M-20 omnidirectional 
"Lipstick" microphone;---the two units 
offering perfect balance and m a tch since 
their operational characteristics are sim
ilar. Altec· .La.nsing.· Corporation, 1515 S. 
Manchester ,A.ve~ , . 4naheim, Calif. N-2 

• Scott Stereo AmpUJier. This complete 
40-watt 2-cl1ailllel " stereo amplifier con
sists of dual " 20"watt·, power amplifiers 
and dua l preampITfiers on a sin'gle chas
sis. Designated Model 299, it can be u sed 
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with any stereo source, with any mono
phonic source, or as an electronic cross
over. Front panel controls include: pickup 
selector switch for selection between two 
separate stereo phono pickups, scratch 
filter, rumble filter, loudness-volume con
trol switch, input selector, function se-

lector, separate treble and ba ss controls 
for channel A and channel B, stereo bal
ance control, loudness control, and phase
reverse switch. A unique indicator panel 
gives quick visual indication of the mode 
of operation. The 299 has special facili
ties for quick and accurate balancing of 
of both channels. NARTB tape equaliza
tion has been included for direct connec
tion to stereo tape heads without exterior 
tape preamplification. Inputs are pro
vided for two lOW-level a nd three high
level stereo inputs and a switch allows 
the 299: to be used. 3.!l an electronic cross
over when' deSired: For complete tech
nical informa tion, write to H. H. Scott, 
Inc., Dept. P, 111 Powdermill Road, May
nard, Ma,ss. N-3 

• Gonset FM Car Converter. This conver
ter operates in conjunction with existing 
standard AM car radio sets. eliminating 
the need for separate FM and AM equip
ment. The unit operates to change incom
ing FM signals to an input compatible 
with the AM car radio. It covers the 
standard 88-108 mc FM band, bringing 
virtu ally constant program level without 
severe fading or signal drop-out, and with 
a minimum of static or man-made noise 

even when near power lines. Installation 
is non-technical, do-it-yourself, and re
quires no alterations or internal connec
tions to the auto set. The converter is 
simply connected to the antenna input of 
the existing AM car radio. A switch is 
provided to restore the AM set to con
ventional operation when desired. Oper
ating power is obtained from a battery 
connection under the dash. The converter 
is operable only on cars with 12-yolt elec
trical systems. Manufactured by Gonset 
Division, Young Spring and Wire Cor
poration, 801 S. Main St., Burbank, Calif. 

N-4 

• Frazier Stereo Spea.ker System. The 
Stereorama Jr. consists of two independ
ent enclosures mounted with 30-deg, 
angular separation and contained in 
handsome contemporary cabinetry. The 
30-deg. separation at the source permits 
excellent stereo effect at distances' rang
ing from five to fifty or sixty feet . Since 
the back of the two speakers is joined at 
the apex of the angle, the "hele in the 
middle" frequently exP,eril},Rced with 
some speaker systems is e limmated. Fre
quency response of: .1.'l1'e' 'Ster'eorama Jr. 
is good from 40 4>. .. }, 6.0 0,0 CpJ3, ·and effi
ciency is such that"' excellent 'results are 
obtained from ",us~"-(jf a 1Z'swatt" (each 
channel) stel:eo amplifier. I~vedance is 
8 ohms, each side. Power ha ndling ca-

pacity is 15 watts continuous with com
plex wave form. Available in a variety 
of handsome finishes . Dimensions are 
45%,"w x 18"d x 30lA,"h. Internat iona l Elec
tronics Corporation, 2649 Brenner Drive, 
Dallas 20, Texas. N-5 

• Collaro Transcription Turntable. Fea
turing a specially-balanced non-magnetic 
turntable weighing 8'h lbs., this unit is 
idea lly suited for playing both stereo
phonic and monophonic recordings. Rotor 
of the 4-pole driving motor is dynami
cally balanced to zero. The turntable 
shaft runs in a self-lubricating bearing 
with a steel ba ll pressed into its lower 

end, the ba ll taking the tota l thrust and 
resulting in virtually friction-free mo
tion, with no detectable wow or vertical 
rumble. Further elimination of rumble is 
afforded by mounting the motor resil
iently through use of three tension springs 
parallel to the unit plate. The turntable 
is h andsomely styled and finished, and 
includes a static-free rubber mat to pre
vent record slippage. Rockbar Corpora
tion, Mamaroneck, N. Y. N-6 

• Matched Output Tubes. One of the great 
incon.veniences suffered by p,'ofessiona i en
gineers and hi-fi enthusiasts a like, namely, 
obtaining output tubes with matching 
cha racteristics, has been eliminated with 
the announcement that Tung-Sol 6550's 

and 5881's a re 110W p erfol"ll1 a nce-tes ted "-3.~ 
the faCtory to very tight tolera n Ces a~q 
twin-pacKed in m a t ching pairs. ThE!. 655.0\. 
a nd 5881>,5 are for .service in arrlp lifiers 
a nd commercial sound equipm ent rat'ed: up 
to 100 ' a nd 50 watts, respectively. Tung~ 
Sol Electric Inc. , Newark, N. J. N-7 
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At the very moment when Stereo is sweeping the country 
· .. Precise puts it within the reach of every budget! Just 
think - all you need with the MARK V is two speakers, 
a turntable and a stereo cartridge . .. an easy chair and 
the time to listen . If you already have a Hi-Fi system, all 
you'll need is another speaker and the stereo cartridge 

Fabulous Features Packed Into a Single Stereo Unit: 
• Two individual Stereo Amplifiers - each with more than six 
times as much power as you'd need in a normal room 
• Two Preamplifiers - compensated for all three types of car
tridge - magnetic, ceramic and crystal 
• AC Power transformer • Channel balance control 
• Phasing switch affording normal stereo, reverse channel 
stereo and monophonic listening 
• "loudness Contour control • Muting switch • Dual tape inputs' 

, . , .Inp.~ts for two tuners so that both AM and FM tuners can be ' 
'"operated simultaneously in areas where such broadcasts are 

available. 
. ' Factory wired (not a kit) - and complete with cage 

AUDIO -. • DECEMBER, 1958 
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• 
(your late model changer is probably designed to accept 
it). Ask your favorite High Fidelity Dealer about the 
MARK V .. . he probabl y has them in stock . . . or has 

~,; _ qetailed infqrmation available. If he does not, fill out the 
attached coupon and mai l it today. We'll see that borh 
you and he get the dramatic MARK V story! 

MAIL THIS COUPON TODAY! 

---Preci;; De;;';;pme~t CO':-p-: - - - -- --
Oceanside, Long Island, N. Y. 
Gentlemen-
Please send me detailed information about, the 
MARK V Stereo unit. 
Name 
Address, _____ .. ______________ _ 
City Zone __ ' State __ '_ 
My Dealer would like information about -the MARK 
~ too! ' 
He is 
Address 
City _______ _ 
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ARE YOU 
SOUND 
HAPPY? 
To &ehleve 8uperlative sound reproduction. 

tllere must be a r .... son. 8uch results cannot 
be obtained from cheap materlal8. sllpshod 
workmanship, expedient design. or other cost 
cutting devices to make a big. wide prollt. 

The Bakers Ultra 12 Loud8peaker and the 
Bradford Patented Bailie reproduce ultimate 
f&e8lmlle for an inevitable reason. The reason 
Is In the spees. 

BAKERS 
ULTRA 12 
20 t .. 2 ... 000 cy~les 

from R single, f"X

ponential 12" cone; 
21 cycle cone rf"RO

nanc,.; 18.000 C-8n"'[lI; 
200.0011 maxweJlH; 
pla8tic foam 8 ur
r.ond; aluminum 
voice coli on aluml
IlUDt former; he&VJ" 
ealJt Bluminllm 
frame; 20 watts; no di8tortional crossovers. 

For these r_~on.. the Bakers Ultra 12 Is 
extremply 8ensitive. and therefore provides a 
smoothnes8, clarity and transient re.ponse ... 
a tru" natu ralnen ... not found in any other 
appn ''''r rt·gordlt'n of price. Pride of po .. es-
81uII i~ only 85 buck •. 

BRADFORD 
PATENTED BAFFLE 

8tprpo, or monaural, the trend I. toward 
eompHctnetJ8; 12" x 12" x 9" tor S. and lOa; 
17" x 17" x 14" for 12s and Iii •• Becaule of 
the patented (No. 2.884,428) prellure rellef 
valve, thll enclolure 18 equivalent in result. 
to a 20 cubit foot 
Infinite baftle. 
T·ho ~_radford 

. PatenteCl Bailie 
.r..Vldes the onlT"";. 
true acoustic' sus./ '''' 
"Mion principle 
tor th.. pr""sure 
Pellef valve auto
_tlcall:r regu
la"'" the acoultie 
..... slon or spring 
of the air within 
the enclolure to 
the excunlon characteristics of the Baken. 
or an:r other, sp .... ker.. Becallse of thll pat- · 
_ted principle. th .. re Is absolutel:r no boom, 
eabln .. t resonan("e or Hst enlng fatigue. 

The Bradtord Patented BaIlIe I. reeom
mendNl b:r renowned audio authorltl .... and 
.old thronghont the world beeau.e of It. out
standing merit and adher .... ee to ~. 

Mahoga.y, walnut and unllllilbed bll'Clh; 
selooted, graln-matehed. %t' pl:rwood veneer; 
ru .... "" eonstruetion; hot lacquer Ilnlsh • 
lumd-rubb"". tM.li9 . to· "".liO. 

Speakers and heme. ItOld .eparatel:r. In 
""mbln .. lOD. we gnarant:,- these units to b" 
8up..-lor in true reall.m to all:r other s:r.tem 
retrardl .... of prl"e. 

lCIrite for literature '-. . 

BRADFORD AUDIO· CORP. 
27 Ea .. 38th St., New York 16. N. Y. 
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Telephone: OXford 7-0523 
Circle 8l1A 

o Garrard Transcription Turntable-Tone 
Arm Combina.tion. Responding to the de
mand for a professional-type 12-in. t urn
table, complete with a tone arm of corres
pondingly high quality, a ll mounted o n a 
single unit p late, Garrard Sales Corpora 
tion, 80 Shore Road, Port Washington, 
N . Y., has introduced the n ew moderately 
priced Model 4HF. This d eluxe playe r , 
f ull y wired fo r stereo a nd m onoph oni c op
erat io n, provid es a p] u s-or-lninus a djust-

ment o n each of its four standard speeds. 
A unique push-button system controls the 
stop at the end of each r ecord. Pressing 
o ne b u tton disen gages t h e tone a rm com
pletely f r om t h e motor; pressing a n o ther 
causes the unit to shut off a utomatically 
after a record is completed. The tone a rm 
is newly deSigned with plug-in universal 
s h e ll t o take a ll standa rd stereo a nd mon
o phonic cartr idges. It is eq uipped with a 
s impl e, accurate stylus-for ce adjustment. 
The heavy steel turntable is eq uipped with 
a rubbe r traction mat. For f ull informa
tion w rite Dept. 1(52 at the address shown 
above. N-8 

• Heathkit Tape Recorder. Popular re
q u est for qua li ty low-cost tape r ecording 
a nd playback facilities promp ted t h e a ddi
ti on of thi s unit to the expan ding Heath
kit line. The Model TR-1A provides mon o
pho nic record/ r eproduce with fast forwa rd 
and rewind. E ithe r of two s p eeds, 7'h and 
3 '%, ips, is selected by chan ging a belt 
drive. Flutter a nd wow are h e ld to less 
than 0.35 pe r cent. The s imple m ech a nical 
assembly is ideally suited to kit construc
tion. A single control leve r se lects a ll func-

tions, and the unit can be u sed in either 
h orizontal or vertical position. The Model 
TE-1 preamplifier, s upplied with t h e m e
c ha nical assembly, incorp orates a 60-kc 
push-p ull oscillator for bias-e ra s e voltage. 
A two-position selector switch provides 
f01~ microphone or li ne inptlt: Se pa rate r ec-· 
ord a nd playback gain contro ls. Filament 
balance contro l a llows a djust m ent for min
imum' hum. Signal-to-noise ratio is bette r 
than 45 db b e low norma l recording level. 
T a pe mechanism is not sold sepa rately . 
For furth er information wl-ite Heath Com
pa ny, Benton Harbor, Mich . N-9 

o Pilot 40-Watt Stereo Ampllfle,r. A com
ple te a ll-in-one unit, the Mode l SM-245 is 
a compact stereophonic control system 
con ta ining two 20-watt power a mplifiers. 
It can be ope r a ted ste l'eopho nically or 

monophonically from a ll of its six inputs. 
Frequency response is 20 to 20,000 cps 
within + 1.0 db. Harmonic distortion is less 
than 1. 0 p e r cent a nd intermodulation u n 
der 1.5 per cent at f ull output. A five -posi
tion l oudness contour contro l provi d es 
Fletch er-Munson comp e nsation for bal-

a n ced response even a t low listening lev
e l s. Include d among i ts features as a n 
a udio control cente r a re stereophonic or 
m o n op honi c operation through both 
s p eak e r systems, a left- to- right s t ereo r e
verse switc h, stereo balance control, sepa
rate bass a nd treb le controls, dua l mic r o
phone inputs for stereo r ecording. and 
dual o u tpu ts for tape recording. Con t rols 
are ganged ' to simplify operation. A uniq u e 
a u tomatic s hut-o ff position o n the p ower 
swi tch turns off the e ntire music system, 
when d esired, after t he fina l r ecord in a 
stack has b een played. Complete technical 
d ata on the SM-24 5 is available from Pilot 
Hadio Corporation, 37- 50 36th St., Long 
I s land City 1. N. Y . N-IO 

o All-Transistor Tape Recorder. Both 
s m a ll in s ize and light in weight, the Steel
m a n " Tra nsita p e" operates on standard 
m er c ury penlight cells and u ses conven
tional 3-in. reels with quarter-inCh tape. 
Operating s peed s a re 1 % and 3 '%, ips. Bat
tery complem e nt is 13 cell s, s ix for the 
amplifie r a nd seven for the motor, with 
op e rating li fe said to b e 300 and 50 h ours, 
r esp ective ly. Battery life can be ex t ended 
at h o m e or office by use of a s imple con
v e rte r whic h p e rmits operation from a 
standard a.c. outlet. Only a n extension 

cord is required to operate the Tra nsitape 
directly from a 12-volt car ba ttery. J ew

-e ll ed a nd Oilite-type bearings in the 
drive assemb ly require no lubrication. A 
neon indicator gives warning when bat
teries reach minimum operating voltage. 
Playback is a fforded by mea ns of a 4-in. 
p .m . s peaker. An output j ack pe rmits pri
vate li s tening or feeding a n -.,.x.terna l a m
plifie r-s pea k e r system. In a ddition" to nor-
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m al f or ward a n d r ewind op er a tion, a- f a st
forwa rd s p eed is provide d t o p ermit r a pid 
skippin g to a d esire d sec tion of t a p e . 
W eight of the Tra n s ita p e i s a pproxima t ely 
5 Ib s ., less b a tteries, a nd dim en sion s a r e 
2 %" x 6 'h " X 9 %:'. Ma n ufac tu r e d b y S teel
m a n P h onogr a ph & R a dio Co. , Inc. , 2- 30 
Anderson A ve., Mou n t V ernon , N. Y . N-II 

• Ca.nnon Audio Connector s . Many im
provements a r e i n corporated in t h e n ew 
XLR Series of a udio connector s , recently 
introduced by Cannon E lectric Compa ny, 
3208 H u mb oldt St., L os Ange les 31, Ca lif. , 
to r ep lace the w e ll-known XL a udio series 
w h ich has b een a n indus try sta ple fo r 
yea r s . The n ew connec tors provide ex 
tremely q u iet operation b y use of r esilient 
inser ts a nd s h ock -a bsorbing ribs in a ll 

s ock et assem b lies. O t h e r feat ures of the 
XLR a r e serra t ed finge r g rips , a mple s pace 
for wiring contact s , s treamline d she ll d e 
sign, a nd newly -develop ed cab le - re lief 
b ushings a nd cab le c la mps . The complete 
XLR series include s round a n d r ec tan g u la r 
w a ll/ pa n el -m ounte d r eceptacles, s tra ig h t 
a n d 90-degr ee p lug s, micr ophon e a da pter 
receptacles, two-gan g w a ll -m ounted r ecep
tacles, a nd d u s t cap s. F u rther info rma tion 
will b e m a ile d on requ est. A s k f or Bulle tin 
XLR-3 -19.58. N-I2 

• H igh-Power Transistor Tra nsfonnel·S. 
Announced in both driver a nd voice-coil 
types, t h ese U T C t.ra nsform e rs a r e de 
sig n e d f or hig h - r e lia bility service, h e r met 
ically -s ea le d in drawn cases to MIL-T-27 A 
s pecifications. T h e H -28 0 driver u n it has a 
primal"y im p eda n ce of 28 0 o h ms center
tapp ed with secon da ry 400 o hms split. The 

H-2 81 is a 5-watt output tra n sform er f r om 
48 ohms center-ta pped, to 16, 8, a nd 4 ohms. 
The H-282 i s a 10-w a tt outp ut unit from 
20 ohms cen ter - t a ppe d, a l s o t o 1 6, 8, a nd 4 
ohms. A ll t r a n s form er s a r e of the wide
frequency -r a nge type a nd a r e s uited for 
s ervice ca lling for 30- 20,OOO-cps r esponse . 
Ad dition a l informa tion is a v a ila b l e from 
United Transformer Corporation, 150 V a r
Ick .:st" N ew "Yol'k 13, N . Y. . N-I3 
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Now you can get the incomparable Weathers Synchronous Turn

table in ~~. Ready to mount in existing cabinet and sound 

system. eu· de a44eHt&ed Ue a ~ HdIUdu ~4 ~ {dwu 4IUt 

4elu!etN6u~'l- •• • HtJ ~~ HeU44a 'Ul' 

Designed on a New Principle 
Lig ht: light construction eliminates the mechanical noises inherent in 
weight and mass-to a noise level which is 25 db less than the noise 
re<:orded on the best phonograph records available today. 

Compact: Motor and turntable (with ~ 
your tonearm) can be assembled on a 
14%" x 15%" motorboard with a total 
overall height of only 2W'. 

Smooth: The Weathers Turntable comes 
up to synchronous speed in % of one revo
lution of the platter. Its very small 12 pole 
synchronous motor drives the aluminum 
turntable at exactly synchronous speed 
regardless of variations in line vol tage 
or load . 

Sile nt: The unique Weathers Turntable Bearing Assembly is the lowest friction and 
quietest bearing ever produced. The new principle drive system eliminates the 
mechanical noise caused by heavier equipment. Acoustic feedback, rumble, wow 
and flutter are practically eliminated · from the Weathers Turntable. This kit includes 
the Weathers conical spring shock mountings which isolate the turntable from floor 

, 
. 

and table vibrations. 

Plus the W e a t hers Discushion: A turntable 
pad of such design that records are suspended 
by their outer dimensions only, with no part of 
the playing surfaces touching any supporting 
areas, eliminating the greatest source of record 
contamination and noise. 

W~ cY~/66 E. Gloucester Pike, Barrington, N. J. 
OF" A D VANC E IN D UST R IES . I N C . 

Export : Joseph Plasencia, Inc., 401 Broadway, New York, N. Y. 

WEATHERS TECHNICAL MAGIC IS SOUND 
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JAZZ AND ALL THAT 
(f1'om page 57) 

Leroy Vinnegar is always propuls ive. The 
recorded balance and sound are excellen t . 

The Eddie "Lockjaw" Davis Cookbook 
Prestige 7141 

The principal staple from the Davis kitchen 
is the blues served in all tempos, shapes, sizes 
and flavors, with a choice ballad as specialty 
of the house. A self-taught musician, he col' 
lected recipes not conveniently reduced to the 
printed page, while jousting with a long line 
of tenor saxists during a decade spent in 
numerous bands. In 1952, Basie engaged him 
as featured soloist, an association renewed on 
last year's tour of E urope and currently at 
the Coun t's club where his trio is the main 
attraction. His partners are Shirley Scott, a 
24-year-old electronic organist whose emula· 
t ion of Jimmy Smith is fresh and feminine, 
and Arth ur EdgehllJ on drums. 

For this banquet, J erome Richardson is 
added on flute by way of leavening, along 
with George Duvivier's well-seasoned bass. 
Bnt Bea,uti!nZ, a tender tune prev iously re
corded by Davis and rapidly becoming his 
t r ademark, finds him intent on developing a 
phrase with the care of a Herschel Evans 
and the r ich , f ull tone of a Coleman Hawkins. 
He keeps his blues · basic and goes to the heart 
of the matter, revealing an insight possessed 
by few younger practitioners. Richardson 
switches to tenor sax for a series of bright 
exchanges on T lwee Del/ces. 

Clark Terry: In Orbit 
Riverside RLP12-271 

Since its adoption as a second horn by 
various jazz trumpet men , the fluegelhorn is 
turn ing up in unexpected places, sp routing 
in the brass sections of big bands to lend 
a mellow tone on a ballad or appearing at 
a recording date where its sound, somewhere 
between trumpet and French horn, is in 
increasing demand. This opening wedge is 
broadened appreciably on this unusual album. 
which contrasts sharply with the one Miles 
Davis made playing the a rrangements of Gil 
Evans with a large orchestra. Clark Terry 
is intent on deft improvisation and his five 
originals are constructed with emphasis on a 
stu rdy blues flavor. To show oII the possi
bilities of the instrument he indulges in a 
few eccentricities and witty ha lf-valve elIects 
that find a ready response from his piano ac
companist, the undauuted ~'helonious Monk. 

Together they cleave a straight blues
oriented path on One Foot in the (}-r!tter, a 
trong Terry theme with a telling exposition 

b.y iI~onk. He contribu tes Let'. CooZ One, spot
l' ghtmg d rummer Philly Joe J ones on their 
first meeting a t a session, and bassist Sam 
Jones completes the quartet. A latin interlude, 
]JfoonZ'ight Fiesta, comes from Juan Tizol, a 
ma te of Terry's in the Ellington band. Sara 
Cassey wrote Very Nea,' BZne for the date 
and there is a sensitive Tn!.t i n Me. The flue: 
gelhorn .will neve r replace the trumpet, but 
after thIS experience more musicians will be 
meeting its challenge. 

Hank Jones: The Talented Touch 
Capitol T1 044 

Wynton Kelly 
Riverside RLP12-254 

Two working pianists, highly regarded for 
their reliability behind a vocalist a nd in the 
ensemble of a big band or small . are awarned 
the chance to show their solo skill In the spare 
f"ame of a rhythm section. The special gift 
that sets Hank Jones apart is ' aptly put on 
the album title. A perfect touch, in thi s in
stance a plirase not bandied about lightly, is 
as much a rarity In j azz as it is nowadays 
on the concert stage. Not many piar.ists in 
either field can regulate their tone with the 
accuracy J ones displays on If I Love A lla'in, 
My One and OnZy Love, and Try a Little Ten
dm·ness. His control is extraord.ina ry on any 
grounds and you can absorb h is lessons in 

shan ing again and again. The support of Barry 
Galbra ith, guitar; Osie J ohnson, drums; amI 
bassist Milt Hinton is r elaxed and unCOIl
stricting. 

Kelly, t he younger of the two by a good 
dozen years, follows closely on his heels and 
proves to be equally versatile. Neither is a 
stylist bent on forming every tune to a preset 
mold. Those persons conditioned to beUeve an 
unwavering dominance of the keyboard is a 
sign of strength in a soloist will be disap
pointed, as will those who regard as uneven a 
lack of sameness. But more than a few will 
enjoy the proper coloration this pair affixes 
to each theme. Kelly plays two originals and 
Benny Golson's Whi,spe.· Not. Kenny Burrell , 
on guitar, becomes a fl avorsome second voice, 
and bassist Paul Chambers is joined on the 
second side by drummer Philly Joe Jones. 
Oddly enough, Kelly's most rounded concep
t ion, a melod ious Da,'k Eyes, is close to Benny 
Goodman, a recent employer of Jones. In turn, 
Jones is mos t rewarding on Gigi Gryce's BZlIe 
Lights, a number akin to Dizzy Gillespie, 
Kelly's former boss. 

Kenny Burrell: Blue Lights, Vol. 1 
Blue Note 1596 

As the nominal leader on this informal ses
s ion, B urrell li ves up to the deSignation, tak
ing fu ll charge and setting the cou rse for the 
soloists from his post on guitar. He invokes 
a smoky blues atmosphere on his own Yes 
Baby, a compelling theme which brings a spon
taneous reaction f rom Louis Smith, on trum
pet, and his co-wor kers. He a ids pianist Dul'~ 
Jordan on an elIective reworking of his Scotch 
Blnes, a playful reincarnation of the ha rdy 
Campbells A"e Coming, in which he imitates 
the skirl of bagpipes in full cry. The guitar 
tone and a loping street beat, set by Art 
Blakey, make them seem less dour. 

Burrell's showpiece, Vernon Duke's lovely 
.11!tWl"n in New YO"k, is played with only 
rhythm backing and allows him to develop the 
melody in long, pulSing lines. Producer Alfred 
Lion makes use of the occasion to introduce 
to his label two young tenor saxists of prom
ise who work well in unison. Florida's Ju nior 
Cook exercises a firm, full tone and Tina 
Brooks, from North Carolina, sounds slightly 
drier. Bobby Timmons takes over as pianist 
to encourage Smith as he expedites Canwal/. 

Ernie Ford: The Star Carol 
Capitol T1 071 

A songbook of good tidings from "Ten· 
nessee" Ernie introduces six seasonal addi
tions to the special Christmas series begun 
on Capitol of the World last year in visits to 
Italy, Holland, Mexico, England, France, Ger
many, Sweden and Spain. The familia r bari
tone voice is heard on trusted favorites, in
cluding We TI.,.ee Kings, Joy to the Worlll , 
and 0 HoZy Night, with a chorus and orches
tra conducted by H er b Geller . Besides tradi
tional hymns, he s ings a t rio of more recen t 
American carols from the pen of the late 
Ar th ur Burt, who wrote them for hi s father's 
congregation. Ford's performance will hel p 
The Sta,' CaroZ, 0 Harken Ye, and S01ll.e 
Childnn See Hi,,, gain the wider acceptance 
they deserve . 

"Christmas in Austria" (Capitol T10164) 
heads the list of holiday a lbums from vari
ous foreign lands. It marks the debut of the 
Vienna Boys Choir on this label and is a 
handsome present for the music lover and 
audio fan. Director Xaver Meyer delves into 
the archives for several lesser known works, 
in cludin g A Rose Sprang Fo,·tlt, Come LittZe 
Child"en, and Soon It Wi ll Knock. A f resh 
beauty pervades Adeste Fideles, and 0 Tan
nenbaum. Their organ accompaniment is 
played by Alois Forer, and the swelling 
yoices of the choir In a large auditorium a re 
fa ithfully conveyed on the fine r ecording. An 
in terlude is devoted to the campanile of St. 
Florian, as the imcient bells ring out in a 
joyous serenade of greeting. 

"Christmas In Cuba" (Capitol TI0165) 
was recorded in Havana and is Bung In Span-
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ish . • \ cho ir or mixed adult "oices, the Coro 
de Madrigalists, is selected to portray the 
spiritual peace of Cancion A l eg" e, Little 
Green V'ines, and several other fetching 
rounds. A more secular no te sings Silent 
Night, with the help of a la rge chorus, and 
effectively la t inizes W hite Ch1'istma8. 

"Ch ristmas In Portuga l" (Capitol T10166) 
was recorded in Lisbon and features five 
diverse groups. The Sales ian Choir of Mogo
fores, s inging a cap alia, is heard in four 
arrangements prepar ed by Prof. F ili pe Rosa 
de Carvalho. T he Rancho Dos Celferos De 
Cuba is a powerful male chorus, in contrast 
to t he mixed Polyphollia Choir, and each 
sings two numbers, a lso withou t accom
panimen t. The tinkling sound of It music 
box brightens the songs of the Trio adem ira, 
a popu lar group which avoids an excess of 
sentiment. And Portugal's favorite male 
vocalist, Carlos Ramos, adds his solo voice 
on SOllg Of Ch"istmas to an observance which 
begins on the Eve a nd lasts until Epiph any. 

"Christmas in Brazil" (Capitol T10168) 
a lso is sung in Portuguese and was recorded 
in Rio de Janiero. It is for children and a ll 
who believe t he holiday is meau t for ch il
dren. 'l'he voices are those of the teen-aged 
orphan gi rls who liye together at the city 's 
Casa de Lazaro. They are largely untrained, 
but the gro up is well-schooled and enters 
into the seasonal spirit with verve and simple 
sincerity. There is an entertaining march, 
Happy Ce /eb"aNon, ']'he Ch"istmas WaUz , 
and P'rayer to St. F"ancis oj Assisi. Chimes, 
gu itar, and a rhythmic organist make their 
sma ll orchestra pure delight, matched on ly 
by the honesty of t he youthful soloists) 

"Christmas In Poland" (Capitol T10198) 
in c ircumventing t he Iron Curtain, presents 
this conn try's Schola CantOnJm of S. S. 
Cyril and Methodius Semina ry . Conducted 
by t he Rev. Henry A. Warnska, who firs t 
joined the group in 1938 when he too studied 
for t he priesthood, it sings s ix med leys of 
two distinct types of carols. The pastora lki 
are fo lk songs enjoyed for generat ions in 
the home, soc ia l gatherings and pagean t" 

outside the church. Dancing rhythms a nd an 
accordion accent t he lively melodies. The 
ten kolendy a re church carols, a lthough the 
gaiety of some may restrict them to festive 
occasion s outside its doo r s. On t hose more 
suitable, t he chorus is joined by a grand 
organ. All are authentic a nd fittingly pre
ser ved for a generation that may never hear 
them in a native setting. 

"Chr istmas In Australia" (Capitol 
T10167) reflects a land where t he holiday 
faUs in midsummer and the customa r y 
family ' r eun ion and d inner is quite likely 
to be a picnic on the beach. Twelve composi
tion s appropriate to the climate, written by 
Will iam G. James and John Wheeler, replace 
t he traditional songs, a nd Ch1'istmas ' BU8h 
F01- H i s Adorning mal,es up for the absence 
of evergreen balsam and fi r. The A.B.C. 
Adela ide Chorus, directed by Norman Skin
n er , sings ten of them a n d t he Hurlstone 
Chor al Society performs The Country Caro l, 
and Merry Christmas . Each is a new and 
rewarding experience. 

This g rowing collection is remarkable fo r 
its scope, care of production, and the a b
sence of an attempt to commerciali ze the 
season . A few familiar tunes appear more 
than once, but every setting Is varied. Let's 
hope for an other set next year. 

Viennese Zithers 
Capitol 11 0076 

1.'hose persons who are wai ti ng for an
other collection f r om Anton Karas may be 
a ppeased by t he debu t in this country of two 
similar virtuosi. Zither players are as 
individualistic as jazz p'ianists and t heir 
styles a r e as distinctive. Here t he materia l 
is f resh, un pretentious, and well r ecorded. 
In sha ring the disc, F rallz Brandlhofer con
fines himself to fo ur of h is own compositions. 
Of t h e eight num bers by Karl J a ncik, two 
a re his own. Both show a fon dness for march 
and polka tempos that a re a lmost as dear to 
the Viennese as the waltz, but are linge ringly 
romantic on the heady strains of three
quarter time. 

Sutton Place South 
Audio Fidelity AFLP1873 

Jackie Gleason: Rebound 
Capitol W1075 

Robert Farnan: Cocktails For Two 
Richmond 820005 

The plush world of t he mood album is often 
as attractive to the classical musician as to 
t he jazz performer, and the viola virtuoso 
Emanuel Vardi is the latest to su ccumb to the 
lure. In a rranging, a dozen ballads for a string 
sextet, he makes. few concessions by way of 
useless ornamentation and inflated emotion. 
Except for a slightly more opulent tone and 
a comforting shimmer from the violins, Vardl 
lav ishes the sams ca re he would give any 
other classic composition on Lawra, Yester
days, a nd In the Still oj the Night. Just as 
t he jazz artist does f rom .another direction , hi s 
fo r thright and honest t reatment brings a 
breath of fresh air into a cloistered environ
ment. The recording is close, brilliant, and 
pleasantly dry. . 

Jackie Gleason never respects t h e com'en
tions in his apPI\oach to a mood and his fo ur
teenth undertaking is no exception. The ro
mant ic oboe d'amoUl: of Romeo Penique is 
matched wi til the personable piano of Bernie 
Leighton oyer a distant lJackground of a la rge 
st ring section. The tempos are indolen t alHl 
his sentiments al'e those of regret on Never
theless, Close Yo",' Eyes, and Withont Lo/:c. 
He cha llenges Vardi only on J erome Ke m 's 
A ll the 'Things Yo" A1·e. 

But stereo is making inroads into t hi s lush 
area, a sign of the times exemplified by Lo n
don's n ew low-p riced line. Much of its early 
LP product seems destined to appear on the 
Richmond hlbel, with a preponderance of mood 
music in the fir st popula r release. Robert Far
non heads t h e li st, bei ng a llotted three a lbums 
to two each f rom Ronnie Munro, Mon ia Liter, 
and Stanley Black. Alth ough t he plast ic is not 
the same grade used by the paren t label, the 
p ress ings a re durable and free of surface 
noise, unlike some marketed in t hi s price 
ra~& m 

1. WHO HAS DEVELOPED, PATENTED, AND 
ALWAYS MANUFACTURED THIS MICROPHONE? 

The Georg NEUMANN Laboratories (founded 1928), West Berlin, 
Germany, developed and have always manufaCtured the U-47, M-49b, 
SM-2, and KM series of condenser microphones. All have the name 
NEUMANN, the model and serial number. 

2. WHAT IS THE BIG NEWS? 
The NEUMANN name-plate now assures you of same day repair 
service by the direct factory representative_ Now all repairs are 
made in the U.S. by factory trained technicians using genuine 
NEUMANN 'parts and factory authorized resealing with a 6 month 
warranty as ·a new microphone. 
The name NEUMANN on your microphone now means U.S. standard 
A.C. plug and audio connector, fuse and pilot light as ORIGINAL 
equipment. 
From now on, look for . the NEUMANN name-plate on your new 
condenser microphone. 

NOTE: ALL NEUMANN MICROPHONES ARE NOW SUPPLIED WITH A 
FULL ELASTIC SUSPENSION (as illustrated) AS ORIGINAL 

Available separately $37.50 

• 

EQUIPMENT AT NO PRICE INCREASE. 

The Georg Laboratories trademarked products are exclusively repre-
, sen ted and serviced in the U.S.A. and Canada fly 

NEUMANN ~:~. ' 

U-47 Condenser Microphone 
, 

in Z-37 Full-elastic Suspension 

ST~EET, NEW YORK 36; 
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• The speaker cone is precision con
structed of mixed glasswool fibers 
utilizing a special air-pressed cone 
process. 

• Complete wit h 3 heavy-duty driver 
uni\~ providing a single point driving 
system. 

• Extremely high efficiency of more 
than 20 percent. 

FUKUIN ELECTRIC 

CIRCLE 64A 

Pentron's totally new TM-4 Stereo .Tape _.Deck i~ ' the ' 
ideal addition to your custom hi!jh !~~ty , system, 
records aod plays "ere a •.• 4-track as weI' 'as 2·track 
tape, records Qnd plays monaural and, lias all the 
exclu$ive Pentron stereo fealures wh lCli 'assure "you 

: !"olchless performQnce of a pfofess'ional quality never 
before possible at popular price s. 

Pentron tape mechanisms are precisian l'ngilleered 
with full-range frequency response, Azmur-X head 
azimutli adjustment, single Fillger-Flite ' rotary control, 
easy dual· speed control lever, four outputs plus two 
AC convenience outlets, self-energized braking, stereo 
or monaural erase, designed to operote 'at any mounl· 
ing angle. 

The Pentron TM-4 is priced at $109.95 net and is 
available at professional high fidelity •• hqwrooms. For 
detailed _information on Pentron high fide li ty tape 
recorders, ampl ifiers, pre-a,!,'ps, ' mike , mixers . tape 
d!,.~h. and stereo conversic)O ' kit$, write Dept. A12 or., 

'; ,'AA' V"'" yellow pages. 
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1j 
" CORPORATION 

PW-32A 
32-INCH WOOFER 

Pioneer Presents the World's 
largest Precision Constructed 
Hi-Fi Woofer! PW-32A 32-
InchWoofer Delivers Low Bass 
Response. throughout the' 
Range of · 15 to 600 Cycles 
Per Second . . 

Voice Coil Impedance: 16 & 144 
or a & 96 ohms frequency 
(can be also used for out
put transformerless amplifler.) 

Resonance Frequency: 15- 25 
cycles per second 

Pow'er Handli~g Capacity : 100 
watts 

Total ' Flux : 1,320,000 maxwell 
Flux I;>ensity : 11,400 gauss 
W eight ; 112 Ibs. 

5, Otowacho 6-chome, Bunkyo-ku. Tokyo 

CIRCUITS 
(from page 40) 

"Spring Curtain Rod." One popular size 
is :v"." in outside diameter, about Va" in 
inside diameter, and is cadmium plated 
which facilitates soldering and prevents 
rust. It sells for about 25 cents a length. 

This V4" O. D. spring curtain rod just 
fits into the brass fittings designed for 
V4" copper tubing, commonly sold under 
the trade name "Weatherhead." Most 
of the couplings also fit the threads of 
Amphenol microphone plugs, so that 
a complete shield from the back of the 
plug to the internal connection can be 
obtained by use of an Amphenol micro
phone socket, a Weatherhead sleeve, 
and a length of %" spring curtain rod. 

In critical circuits, the spring curtain 
rod is insulated from chassis at all 
points except one, where it is inten
tionally and firmly grounded. This elimi
nates ground loops. 

Tests with , this material show that it 
is very effective at low and medium fre
quencies, but causes ' marked attenua
tion and wave form distortion is used at 
frequencies above about 100 kc. ]£ 

TAPE TENSION 
(from page 36 ) 

Since the effective tension with whic) 
the tape operates represents the total 
history of all the tension events en
countered during its passage from reel 
to reel, the tension measurement should 
be made just before the tape enters the 
final wind-up reeL Under operating con
ditions tension measurements have shown 
as much as 300 per cent variation be
tween different makes of recorders. 'The 
lower and more uniform the tape ten
sion is, the better the condition for the 
proper performance of the recorder. 

From the viewpoint of computation 
and high fidelity recording the distance 
between two signals can be made precise 
at uniform tension since the tape is 
stretched the same amount at all times. 
This is an important factor in data han
dling, in precise computing mechanisms, 
magnetic tape memories, and similar ap
plications where the distance from peak
to-peak of the magnetically recorded 
signal is criticaL 

Tension, a factor still frequently 
neglected in electronic engineering and 
its associated fields, should be given the 
serious consideration it deserves. Tension 
measurement and subsequent tension 
control will help the engineer to im-

, prove, the mechanism for the adequate 
translatory motion of tape in recording 
devices of every type. 
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HI FI WITH COFFEE AROMA 
(from page 21 ) 

tion and displays its album cover for 
the audience. Patrons are welcome to 
stay and enjoy the music as long as they 
like; with no compulsion to buy more 
coffee . We find the hi-fi music-coffee 
combination a delightful one though, 
and order several times during the re
corded concert. Therein lies .the economic 
soundness of good sound. 

A few hours spent in one of Tokyo's 
better coffee shops are enough to COll

vince one that good coffee, pleasing and 
imaginative decor, and high-fidelity 

Coffee-shop manager displays his ampli
fier equipment mounted in a p rofes

sional relay rack. 

music are an extraordinarily good com
bination. The coffee . shops create among 
their patrons a desire to own their own 
recordings and equipment. They offer a 
superior standard of audio reproduction 
for the active audiofan to aspire to. 
Most important of all, they offer the 
man in the street an opportunity to 
enjoy full -length musical performances 
by the .world's best musicians, repro
duced 011 top flight equipment in an 
atmosphere conducive to listening. 

In the author's opinion, the coffee 
shops of Japan do a far superior job of 
championing high fidelity and stereo 
than do most radio parts houses and 
audio showrooms; here or abroad. An 
enjoyable full -length musical perform
ance presented in a relaxing atmosphere 
seems far more apt to sell audio equip
ment or records than is a raucous dem
.onstrationin the hustle and bustle of 
a typical showroom. It is suggested that 
a coffee shop would make a profitable 
adjunct to a high fidelity store. A well
managed coffee shop could earn profits 
on its food and beverage sales and at 
the same time serve as the finest kind of 
advertisement for its parent organiza
tion . . The shop would allow music lovers 
and audiofans to sharpen their ears to 
the superior performance of high-grade 
equipment, thereby easing the job of 
selling and educating in the actual store 
next door. 

Hi-fi coffee shops here in the United 
States would bring many of us an in
expensive respite of pleasure and re
laxation to the tune of good music, 
faithfully reproduced, in pleasant sur
roundings. lE 

AUDIOCLINIC 
(from page 4) 

gain is that of defective coupling capaci
tors. 

Still another source of trouble can be a 
cold-solder joint. Such joints seem good at 
the time they are made and indeed, they 
may ' work properly for some time, but 
ultimately some resin will penetrate among 
the various leads making up the connec
tion and this will cause the resistance to 
rise, sometimes to infinity. 

Another possibility is that one half of 
the output transformer has opened. This 
can lead to both loss of gain and to insta
bility, especially when the output stage 
derives its bias through a dropping re
sistor in the cathode circuit. 

Another possibility is that the feedback
loop resistor has changed value. If it has 
become smaller, more and more voltage 
will be fed back from the output stage, 
thereby reducing the gain of the amplifier. 
Further, excessive feedback can cause in
stability because of shifts in pha,se of , 
some of the components, e'specially tlie 
output transformer. Although there are 
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always phase shifts, they a re not always 
great enough in their effects until the 
feedback increases beyond that intended 
by the designer of the equipment. 

If feedback capacitors open or become 
larger, depending upon their location in 
the circuit, instability can arise because of 
excessive feedback or by additional phase 
shifts which the capacitor was designed to 
counteract. 

If you have an AC VTVM, check the 
gain of each stage and find the one which 
is causing the trouble; then concentrate 
your seal'ch there. It may be helpful to 
disconnect the feedback circuit, lest it in
fluence the gain. If all stages operate 
normally, you must then look into the feed
back circuit. Measure the gain at various 
frequencies with and without feedback; if 
it is reduced when feedback is applied by 
more than 20 or 25 db, than excessive 
feedback is probably present. For an ac
curate appraisal of the feedback p roblem, 
consult the design notes of the equipment 
'to see just how much -feedback is supposed 
to be present. 1E 

exciting NEW 
releases 

Available in brilliant 
high fi delity - $5.95 

THE ORIGINAL 
SOUND TRACK OF 

litItftJJ _ ..... 
~E_e 

Come journey to fa r-off t ropical 
islands that promise romance, ad
vent ure and excitement. 

AFLP 1899 

Join in as Aldo Conti sings fam il
iar melodies accompanied by Jo 
Bas ile, his accord ion and orches
t ra. AFLP 1893 

Write tor FREE Catalogs 
770 Eleventh Ave., N. Y. 19, N. Y. 
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From the files oftbe American Cancer Society 

Yes! 
I had cancer 
"MANY PEOPLE think cancer is 

incurable. They're wrong and I 
can prove it! So can 800,000 
other Americans like me. 

66 

"On a gray morning in No
vember, 1942, a specialist con
firmed the diagnosis of cancer 
made by my family doctor. What 
he had to say reassured me. 

"He explained that, thanks to 
my habit of having yearly check
ups, my doctor had caught the 
cancer in its early stage. It was 
localized and it could be com
pletely removed by surgery. So, 
here I am as hale and hearty as 
if I'd never had cancerl" 

That was 15 years ago, when 
only 1 out of 4 persons with can
cer was being cured. Today, 
thanks to improved methods of 
treatment, and earlier diagnosis, 
1 person in 3 is being saved. 

And with present knowl
edge, it can be 1 in 2, if every
one observes two simple precau
tions: Have a health checkup 
annually. Keep alert for cancer's 
seven danger signals. 

- Progress in the American Can
cer Society's fight against cancer 
depends on the dollars donated 
for its broad, nation-wide pro
gram of research, education and 
service to the stricken. 

Help to swell the ranks of peo
pIe saved from cancer. Fight Can
cer with a Checkup and a Check. 
Send a check now to "Cancer," 
care of your local post office. 

AMERICAN 
CANCER' 
SOCIETY • 

The Music Coes Round and Round 
HAROLD LAWRENCE ':' 

IN 1887, the year of Queen Victoria's 
Jubilee, Her Majesty was said to have 
been presented with a rather unusual 

gift: an ingeniously contrived bustle con
taining a music box whose mechanism was 
triggered when the wearer sat down. Ap
propriately, the tune it played was "God 
Save The Queen." This contraption was 
one of the more outlandish varieties of 
mechanical instruments that have titillated 
the world ever since the invention of the 
weight-drawn clock. Only the advent of the 
phonograph brought to a halt the volumi
nous outpouring of barrel organs, flute 
clocks, music boxes, nickelodeons, and re
lated musical mechanisms. In recent years, 
however, we seem to be witnessing a revival 
of interest in some of these relies, partic
ularly in music boxes. The new trend is 
sending Americans scurrying up to their 
attics to rummage through old trunks and 
dressers. The reason: antique dealers today 
draw prices from $1 up to $5000 for old ' 
music boxes. In 1949, an international 
music box society was founded with 16 
members; the figure last year was 200. 
More than 40,000 LP's, recorded from the 
collection of music-box dealer, Ruth Bor
nand, have been sold since 1947. Player
pianos, too, have come back into fashion. 
A New York music house, for example, 
hires a man to sit in a display window 
demonstrating the joys of operating the 
instrument. Last month, a record company 
cut an LP of popular music especially 
arranged for player-piano with small band. 

The role of mechanical instruments in 
musical history is assuredly of minor im
portance. In a masterpiece of understate
ment, the late British musicologist, Percy 
Scholes, wrote, " ... they have somteimes 
been inspired rather by the desire to as
tonish than by definitely artistic aims." 

Early Beginnings 

For more than three centuries, the 
musical world has been l'egaled with auto
matic organs, harpsichords, pianos, violins 
and carillons; it has gaped at the spectacle 
of Lilliputian musicians, singers, and full 
orchestras performing everything from 
anthems to operatic preludes. For visual 
embellishment, doll-like ballerinas and 
folk dancers in colorful native costumes 
executed splits and entree hats atop tiny 
harpsichords and on miniature stages, in 
time with the automatically produced 
music. 

Until the 19th century, mechanical in
struments operated on the barrel-and-pin 
principle. One of the earliest and most 
celebrated of these devices was a mechani
cal virginal found in the collection of 

* 26 W . Ninth St., New York 11, N. Y. 

Hemy VIII. It was described by a con
temporary as "an instrument that goethe 
witlI a whele without playing uppon." The 
"whele," or barrel, was clockwork-driven 
and its projecting pins engaged levers tlIat 
raised the jacks. While this gadget must 
have elicited cries of amazement from the 
English court, half a century later, H en
ry's daughter, Elizabeth, sent an extraya
gantly complex automatic instrument to 
the Sultan of Turkey which put the me
chanical virginal to shame. Actually, the 
queen's gift was a combination of several 
instruments: a 16-foot·high organ (driven 
by a mechanism similar to that of the 
virginal, except for the addition of bel
lows), a carillon, "trumpeters," "singing 
byrds," and other miraculous features. 
Performances took place every six hours. 
The program consisted of the following: 

1. A 16-bell cal'illon played a four-part 
melody. 

2. A pair of tiny men raised silver trum· 
pets to their lips and "sounded a tantarra." 

3. The organ was heard in a five-part 
tune "played twyse over." 

4. Blackbirds and thrushes shook their 
wings and sang. 

Singing birds figured in a later invention 
called the serinette, a little high-pitched 
barrel organ designed to teach canaries to 
sing. Other versions of serinettes included 
the nte"line (for blackbirds), ane} the tm'
lutaine (for curlews ~). Not for the birds 
was another barrel organ, the orgue de 
ba"bm'ie, a street organ closely identified 
with London. According to ear·witness 
reports, it is still heard in the English . 
capital from time to time. Equally durable 
as an out-of-doors instrument was the om· 
nibus, the invention of a Parisian serinette 
manufacturer. With this mechanism, a 
driver could sound coachhorn tunes by 
means of a pedal-pushing device. In 
Switzerland, a descendant of the omnibus 
is still being used by postmen. 

The Barrel Organ 

The barrel organ was alternately re
ferred to as a "musical clock" or "ilute 
clock." Handel, Haydn, Mozart, and Bee
thoven wrote pieces for this instrument, but 
only Mozart's contributions transcended 
the toy-like nature of the medium. Curi
ously, he found it difficult to compose for 
the mechanism: "If it were for a large 
instrument and the work would. sound like 
an organ piece, then I might get some fun 
out of it. But, as it is, the works consist 
solely of little pipes, which sound too high
pitched and too childish for my taste." In 
view of this, how can one account for the 
monumental Fantasia in F Minor (K. 608), 
one of the great works in the entire organ 
literature 7 
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is Ukranian-or Caucasian, Armenian, Lith
uanian, Latvian, and I don't know how 
many other region ali ties. Most of them will 
be pleasurable to anybody who likes the type 
of folk music dished out so widely in those 
Eastern countries-popular local tunes fixed 
up with melodious or chestrations, symphonic 
bu t with accordions, z ithers, local instru
ments, sung by genial solo voices in the local 
language, or by ent husiastic choruses, older 
people and kids too. F un, and hi-fi as well . 

This one is really quite pleasing, t hough 
I baven't the vaguest idea what they're 
laughing, or s ighing, or singing about. Nice 
tunes, inoccuously musical arrangements, 
gorgeous singing voices, excellent choirs. If 
i t weren't fo r t he mass of other stuff on hand, 
I'd just as soon spend a couple of days in t he 
Monitor catalogue. ' 

Maybe you have time to. You 'll be glad. 
I 

Diesel and Steam Locomotives. Silent 
Movie Music. Calliope Music. Carousel 
Music. Chime Music. Authentic Coinola 
Sampler. (All Major LP records) 

I hadn' t heard f rom myoid acquaintance 
Thomas J . Valen t ino--for a good dozen years. 
He used to put out those ten-inch 78-rpm 
Major sound-effects records that were stock 
in t rade in every radio station for years. (I 
once made a zany radio program out of them 
in the days before h i-fi .) 

Now he's ou t to beat the competition in 
h i-fi (he named it, I won't) and these are 
his bids, each a single 12-inch hi-fi LP wit h 
a pretty cover. 

Nope, I haven' t played 'em a ll. How can I 
keep up with Bach and Valen tino ? But I 
sampled here and t here. The Chimes are 
technically tops, very sharp and clean, the 
single melody backgrounded with v ibraharp. 
(Musically: - ugh: ) The Coinola is terrifi,c
best I've heard. The Movie Mus ic is authentic 
as all get-ou t . The Calliope, alas, is a n elec
tric one. What we want, obviously, is steam 
-and the sound "that can be heard ten 
miles," recorded preferably outdoors, about 
half a mile ,down t he line. T his one is maybe 
ten inches away and , Ve1'Y docile, as well as 
out of tune. (Th08. J . TTal enUno, 150 West 
46 th St., N . Y. C.) 

5. CLASSICS YOU MIGHT LIKE 
TO TRY 

(Note: I have a very limited ear fo r repeti
tion of a given piece in numerous vers ions
good or bad. The t hird ve rsion of a Bee
thoven Symphony or '''rhe Moldau" begins to 
pall on me and the fourth is unbearable, re
gardless. So I put many of the endless dupli
cations aside, hoping to get around to t hem 
impartially later on. Still later , t hey are 
bur ied dozens deep in newel' arrivals, and 
that is t hat. . 

You might want to t ry some of thes~they 
look like good-to-excellen t bets t o me (but 
I gotta st op somewhere). Those with a star 

are particularly good bets, I'd expect. Make 
good Xmas presents. E .T .C. ) 

* Prokofiev: Classical Symphony. Wein
berger: Schwanda-Polka and Fugue. 
Bizet: Symphony in C. Philo . Orch ., Or
mandy. Col. ML 5289. 

Moussorksky: Night on a Bald Mountain . 
Borodin: On the Steppes of Central Asia. 
Glinka: Kamarinskaya. Orch . Conc. La
moureux, Fournet, Dorian. Epic LC 3432. 

' Wine, Women and Song. Men 's Choral 
Soc. of Vie nna, Vienna Symphony, Etti, 
Strauss. Epic LC 3469. 

• Leonid Kogan-Tchaikowslcy 
Concerto, Vivaldi, Locatelli. 
35444. Paganini Vi:llin Concel'to. 
35502. 

Violin 
Angel 
Angel 

Schubert: Symphony # 8 (Unfinished). 
Mendelssohn: Midsummer Nig ht's Dream. 
Phila . Orch. Ormandy. Col. ML 52221 . 

Schubert: Symphonies # 6, # 8 (Unfin
ished). Concertgebouw. Van Beinum. 
Epic LC 3441. 

• Stravinsky: Petrouchka. Philharmonia, 
Kurtz. Angel 35552. 

• Berlioz: Symphonie Fantastique. Orch . 
Nat. Radiodiffusion, Cluytens. Angel 
35448. 

Bartok: Concerto for Orchestra. Berlin 
Radio Orch ., Fricsay. Decca DL 9951. 

• &ruckner: Symphonies # 4, # 7 . 
Symph., Bavarian Radio, Berlin Philhar
monic, Jochum. Decca DXE 146 (3). 

• Bizet: Carmen, L'Arlesienne Suites 
Vienna Opera Orch ., Rossi (demo. d isc). 
Vanguard SRV 107. 

Merzhanov Plays Rachmaninoff Piano 
Concerto # 3, Paganini, Liszt. Monitor 
Me 2012. 

Francescatti. (Sarasate, 
Chausson). Col. ML 5253. 

Saint-Saens, 

Francescatti Plays Kreisler. Col. ML 
5255. 

Jean Doyen-Chopin Waltzes. Epic LC 
3468. 1£ 

OUTPUT POWER 
(fl'om page 38) 

waves, superimposed upon each other 
is the square wave (Fig . 3). 

The square wave does not vary 
throughout the complete cycle as ex-
, 

AMPLITUDE 

t Lx 
~ 

~-p ~ o· 90· ISO" 270< fJ6o< -!-ErX 
-

Fig. 3. Shape and dimensions of a square 
wave. 
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tensively as does the sine wave. Dur ing 
each half of the cycle, the square wave 
behaves as if it were d.c. Since th~ 
voltage, E mal1J) remains constant through 
180 > deg., the averag~ voltage is ob
viousry E mal1J• Since the same voltage 
exists in the_ negative half of the cycle, 
the effective or rms voltage of a square 
wave through a complete cycle is Emaa;. 

Measuring the square-wave power de
livered by an amplifier is analogous to 
that of the sine-wave example (Fig., 1). 
An audio-frequency square wave is f ed 
into the input of the amplifier . The out
put is observed on an oscilloscope. The 
gain is turned up until the maximum 

1 •• gives you better highs . .. bettel' lows .•• 
better sound all around! Saves your tape 
r ecorder, t oo- because the irish FERRO
SHEEN pr ocess r esults in smoother tape 
... tape that can't sand down your mag
netic heaa"s or shed'oxide powder into your 
m.gchine. Price? Same as ordinary' tape! 

A vailable wh erever quality tape iB Bold. 
ORRadio Industries, Inc., Opelika, Alabama 
E xport: Morhan E xporting Corp., Ne'W York ,N. Y. 
Can o,da : Atlas Radio Corp .• L td., T OTonto, Onta,'io 
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output is reached while the rectangular 
shape is retained. A peak-reading volt
meter is connected across the output 
load resistor. The power is calculated 
from 

(6) 

where Email: is the peak voltage. 
Most meters are designed to indicate 

peak-to-peak rather than just one peak. 
In this case, E p _p (peak-to-peak volt
age) is 2EmallJ, or EmallJ = Ep_ pI2, then 
the power is shown by the equation 

E 2 - pop 
-4B: (7) 

Ev'a luation 

At present, practically every manu
facturer arrives at the peak power 
specification by multiplying the average 
power by two. They assume that the 
amplifier can deliver the peak of the 
cycle throughout a complete cycle. This 
is actually a square-wave voltage peak. 
My . measurements on various output 
transformers shows that this is not 
always true. 

Feeding a midband square-wave sig
nal into an amplifier and measuring the 
peak to peak output from the amplifier 
due to the square-wave input signal 
seems to be a more exact and significant 
measurement of maximum power out
put. 

The squal'e wave is the only type of 
waveshape in which the voltage never 
goes below its peak value, E l1IG X , at any 
point in the cycle. There is a peak volt
age across the load throughout the com
plete cycle. Thus, when maximum or 
peak amplifier power output is speci
fied, the figures would refer to the 
maximum square-wave power an ampli
fier can deliver. This is the actual peak
power capability under any conditions. 

Criticisms of this latter method do 
exist. While in the sine wave method, 
the actual percentage of distortion can 
be measured on accurate instruments, 
the square wave form at the peak out
put can only be observed on a 'scope by 
eye. Although a valid criticism, this 
certainly. does not, at the same time, 
justify the former method of doubling 
the sine-wave power output. 

A further criticism is that at low 
square-wave frequencies, there is too 
much tilt due to phase shift to measure 
the voltage accurately. If this argument 
were valid, average power should be 
rated at the low frequen cy as well, where 
it usually takes a sharp drop. However, 
both average and peak powers are 
rated at their maximum un distorted 
frequencies in the middle of the audio 
spectrum. 

Alternative Me.thod of Specification 

One manufacturer, although con
tinuing to specify peak power output so 

as not to be outdone by the large figures 
given by other manufacturers, showed 
me his new specification sheet, which 
he considers the most accurate method 
of stating amplifier performance. 

Besides the usual set of selected speci
fications, he also had a graph of power 
output over the entire range from 20 
to 20,000 cps. H e drew two graphs on 
one sheet. 

First he plotted the power output for 
constant voltage input throughout the 
complete audible range. H e did this a t 
the rated power output, 3 db below 
rated output, 6 db below rated output, 
and at the 1f2-watt output level. In this 
way, he showed the complete power 
and frequency response curves. 

In the second plot on the same graph 
paper, he showed the power output 
that can be obtained at six harmonic 
distortion levels between 0.1 pel' cent 
and 2 per cent. 

This set of curves, when studied care
fully can reveal much more about an 
amplifier's power output than any 
meaningless astronomical figures can. 
These curves should become part of the 
standard specifications supplied by 
manufacturers. 

ApPENDIX 

The RMS voltage of Eq. (5) and the 
average power of Eq. (6) can be derived 
directly from the equation defining sine
wave voltage, Eq. (2). 

E = E",a ll1 cos 2rr.t t (2) 

The meaning of the constants have been 
stated in the text. 

Substituting this into Eq. 1, power at 
any specific instant of time during the 
cycle is 

P =E' /B =E llla,llJ' (cos 21ttt )'/B 

The expression ( cos 21tft) , can be ex· 
panded trigonometrically 1 as follows: 

(cos 21ttt )' = %[1 +cos2 (21ttt )] 
= 1/2 (1 + cos 41ttt ) 

and substituting this into the above equa· 
tion for power, results in 

Emoa/ 
P = -y- (%) (1 +cos 41ttt ) 

This equatiou is an expression of the 
power at any specific instant of t ime 
during the complete cycle. The average 
power throughout the cycle, the actual 
measured value at the ontput of an ampli
fier, is derived by simply studying this last 
equation. Over a complete cycle, the term 
cos 41ttt becomes zero due to zero-axis 
symmetry. The power equation preceding 
becomes 

P".=Emn",·/ B (%) (1 +0) 

= EI~a,"' (i) = (E;;x r (i) 
The quantity in the parenthesis, 

Emax/ V2 is the rillS value for voltage, 
as indicated in Eq. (3) . The average 
power is as shown in Eq. (4). 1E 

1 F. Langford-Smith, Bad'iotron De
signer's Handbook, Radio Corporation of 
America, 1952, p 278'. 
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NEW LITERATURE 
• Rangertone', Inc., 73 Winthrop S t. , 
)/ewark, N. J., wi ll mail free a new 8-page 
i llu strated catalog and price sheet cover
ing the firm's synchronou s quarter-inch 
magne t ic r ecording eq uipment. Include d 
are information and prices on the unique 
Rangertone HSync I{itsJ " whic h can be 
insta lle d on practically a ny existing tape 
recorder, regardless of make, and which 
makes possible the recording of lip-sync 
sound for motion pictures with your pres
ent equ ipment. N-14 

• H. H. SC()t't, Inc., 111 Powder mill Road, 
Maynard, Mass., announces the release of a 
new 20-page high-fidelity g uide and prod
uct catalog. In a ddition to illustrating and 
d escribing the Scott line of high-fide lity 
components, this free publication includes 
sections which explain both stereophonic 
a nd monophonic systenls for sound r epro
duction. It shows a number of methods for 
bui ld ing a home music system. Your re
q uest for a free copy should be sent to De
partment P, at the a ddress shown a bove. 

N-15 

• Special Products Division, Stromberg
Carlson, 1400 N. Goodma n St., Rochester 
3, N.Y., will mail free a colorful n ew bro
c hure covering i ts entire new line of high
fide lity components. Besides illustrations 
of the p r oducts in actu a l co l or, a two-page 
spread in the back of the booklet details 
comple t e specifications of a ll amplifiers 
a nd speakers in easy-to-read tabular form . 
This publication is as h a ndsom e in design 
as it is serviceable in u se, and should be in 
t he hands of every potential b uyer of 
high-fideli ty components. Write for it. 

N-16 

• Amplifier Corp,. of America, Transformer 
Division, 398 Broadway, New York 13, 
N.Y., h as just p ubli shed a circ ular f ully 
describing a nd illustrating a new line of 
m u-metal s hie lded, epoxy impregnated, 
miniature transformers explicitly designed 
for t r ansister . a pplication" 'This lite rature 
g ives in detail features of thirteen basic 
types of input, driver, outp u t, a nd inter
s tage tra nsfo rme rs whic h can b e used in 
90 difterellt i mpedance-matching circu its. 
The transformers' four freq u e n cy-response 
c urves ranging from high fidelity to gen
eral purpose applications are graphically 
depicted and coded to simplify se lection . 
A complete listing of performance c har 
ac t eristics and direct factory prices are 
tabulated fo r easy r eference a nd c hoice. 
Copies are availab le with out cost upon 
written request. N-17 

• Commercial Engineering, RCA, Harri
so n, N.J ., announces the availability of 
Application Note AN-174 entitled "Design
Maximum System for Rating Electron 
Tubes." This publication reviews t h e sig
nificant difterences between the three rat
ing systems currently in u se by the elec
tron-tube industry-the Absolute-Maxi
m u m, Design-Center, a nd Design-Ma..ximum 
systems. Copy will be mailed upo n written 
req u est. N-Ia 

• Burgess Batte'l'Y Company, Freeport, Ill., 
has published as an aid to product design 
en gineers what is said to be t h e most com
preh ensi ve manual on the use a nd selec
tion of dry batteries ever p r e pared by t h e 
battery industry. The 100-page compen
diu m was created to provide industrial en
gineers a nd research specialists with an 
invaluabJe engineering r eference gui de . 
Batteries covered in the ' handbook range 
f l'om 1. 5 to 510 volts and weigh from 0.013 
to 16 lbs. To provide a scie ntific yardstick 
fo r des igne r s to estimate the life of bat
teries, Burgess engineers h ave prepared 63 
detailed graphs s how ing service life in 
h ours a t variou s initia l c urrent drain s for 
both continuo u s disch arge and for dis
charge of four hours p er day at a 70-deg. F . 
controlled t emperature. Engineers engaged 
in the design of battery-powe red ,equip
ment may write to Dept. P to secure their 
c opy of the battery engineering imt mla l. 
Oth ers Illay purchase the m a nua l a t a cost 
of $1.00. 
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DUAL CONCENTRIC SPEAKERS 
EXCELLENT IN MONOPHONIC 

BELVEDERE 

BELVEDERE 
SENIOR 

SU PERB I N STEREO 

Advocating now, as in the past, that the enclosure is an integral part of 
the speaker system, Tannoy has designed two new enclosures for use 
in s tereo reproduction. Due to the inherent qu a lity of the Dual Con
centric speakers to provide fundamen tal response a t the low end of the 
spectrum, and an ingenious loading device in the enclosure design , it 
is now possible to present a system of small physical dimensions and yet 
still maintain the extended frequency response of 30 to 20,000 cycles for 
which the Tannoy Dual eoncentrics are famous. These systems provide 
absolute m inimum harmonk a nd intermodulation distortion, excellent 
transients, and in addition, an in tegrated sound source so necessary for 
good s tereophonic reproduction. 

For the 12" Dual Concentric (or the 12" Direct Radiator) there 
is the 'BELVEDERE' . Designed for vertical or horizontal posi· 
tioning, its external dimensions are 26" x 18" x 12" . 

The 'BELVEDERE SENIOR' houses the 15" Dual Concentric. 
It is a compact 31!t1" x 23%" x 16" , and is of solid IVa" con 
struction. 

Both cabinets are accustically corrected , and handsomely fin
ished in e ither walnut or mahogany. 

Prices: 'BELVEDERE' with 12" Dual Concentric 

' BELVEDERE' with 12" Direct Radiator ... 

'BELVEDERE' only . .. .. . .. . ...... .. . . ........ . 

$195.00 

$137.00 

$ 65.00 

'BELVEDERE SEN lOR' with 15" Dual Concentric .... $244.00 

'BELVEDERE SENIOR' only ... : . .. $ 85.00 

( lightly higher in the West) 

WRITE FOR DETAILS 
TANNOY (CANADA) LTD., TANNOY (AMERICA) LTD., 
36 WELLINCTON ST. EAST, TORONTO, ONT. BOX 177, EAST NORWICH , L. I. , N. Y. 

CIRCLE 71A 

RESERVE YOURS NOW!!! 
THE MARANTZ STEREO CONSOLE 

(available for early Dec. Delivery) 

from LEONARD RADIO inc. 
The model 7 Marantz Stereo Console is a high grade 
self powered stereo preamp of exceptional versatil
ity which has been designed for a minimum of con
fusion in actual use. Unexcelled performance of both 
Stereo and monophonic programs. All tone and filter 
controls removed from circuit in flat position. Cor
rect equalization automatically inserted by selector 
switch. Exceptionally high gain phono inputs negat~ 
the use of cartridge transformers. Inputs : 9 on each 
channel. Outputs : one recording and 2 amplifier on 
EACH channel. Price $225.00 

Cabinet $ 24.00 

MARANTZ MODEL 5 POWER AMPLIFIER 
This addition to the Marantz group of high quality 
products fi lis a Icing fe:l~ need for a c.ompact, 
medium-power baSIC amplifier of better. qu~lIty th!1n 
heretofore available. Based on the CirCUit of ItS 
40 watt "big brother", its 30 watt . po~er require
ment results in a considerable reduction In cost even 
though it fully retains the superior construction 
techniques for which Marantz is known. Accurately 
calibrated indicator with tests and adjustments for 
bias and A.C. balance adjustment. Te)ephone qUillity 
electrolytic, terminal board construction, transmitter 
type oil input condenser. Price $147.00 

RADIO. INC. 
7. N. Y. CO .. Ie"ott 7·0315 

CIRCLE 71B 

grill cover $ 7.50 

mail orders, 
2S % deposit. . 

balance C.O.D. 

. ..... ,: ,., 
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Featuring para-coupled 
windings , a new design 
principle (patented). 
These transformers use 
advanced pulse tech
niques to insure supe
rior square wave per
formance and undis
torted reproduction of 

Dynaco trans
formers handle full rated 

power over the entire audio spec .. 
trum from 20 cps to 20 kc, without sharp 
rise in distortion at the ends of the band 
whic.h characterizes most transformers. 
Conservatively rated and guaranteed to 
handle double nominal power from 30 cps 
to 15 kc without loss of performance 
capabilities. 

Specifications 
Response: Plus or minus 1 db 6 cps to 60 
kc. Power Curve: Within 1 db 20 cps to 
20 kc. Square Wave Response: No ringing 
or distortion from 20 cps to 20 kc. Per
missible Feedback: 30 db. 

MODELS 
A·4l0 15 watts EL·84, 6V6, 6AQ5 14.95 
A·420 30 watts 5881, EL-34, KT -66 19.95 
A430- 60 watts- KT -88, EL.34 29.95 
A-440 120 watts KT -88 , 6550 39.95 
A-450 120 watts PP par KT -88, EL-34 39.95 

(all with tapped primaries except A-440 which 
has tertiary for screen Dr cathod. feedback) 
A.dJZitiona~ data on Dynakit and Dy-

naco c01nponents availabte on reque3t 
ine~uding circuit data for mod

ernization oj WiUiamson-type 
amplijie1-s to 50 wat ts oj out

put and other applications 01 
Dunoeo transtol·mers. 

DYNACO ·- INC. 
Export Division.: 25 Warren St., New York, N. Y. 

CIRCLE 72A 

the incomparable 

.E1t",,-.,.,ph 

~VrnWrn@ 
tape recorders 

Ferrograph Stereo equipment is de
signed to meet traditionally exacting high 
quality standards. 

Two superb models are available: 

The Ferrograph Stereo 88 · is designed 
f9r bot:h recording and playback of stereo 
tapes_ Professional quality twin-recording 
amplifiers and playback pre-amplifiers 
are inbuilt. Monaural recol'ding! playback 
on both tracks is also possible_ 

The Ferrograph S~ereo 35 is designed for 
the playback of stereo tapes and also 
offers all the features monaurally of the 
popular Ferrograph..3A Series_ ·While it is 
possible to employ ·auxilfary amplifiers, 
the Ferrograph "Stere-ad" unit offers. the 
ultimate in matched amplifiers resulting 
in superb stereo reproduction. 

Conversion kits to permit stereo replay are 
now available in limited quantities to owners 
0/ non-stereo tape ·recorders. 

_RCOMA COR'PORA'r'ON 
(Electronic Division) 

16 W. 46 Street, Dept. 6, New York 36, N. y_ 
In Canada: Astral Electric Co. Ltd. 

.u Danforth Baed. Toronto 13 
CIRCLE 728 
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VU METER 
(from page 19) 

particularly transients, may be of such 
amplitude as to damage the meter, espe
cially if record level were accidentally 
set too high. (3) If the meter is used 
to compare playback level with the in
coming signal, proper comparison would 
not be obtained if the incoming signal 
were metered after treble emphasis. 

Record Level Calibration 

As shown in Figs. 1, 2, and 6, a varia
ble calibrating resistor enables the VU 
meter to read 0 VU at a recording level 
which produces maximum permissible 
distortion on the tape. Miscalibration 
defeats the basic purpose of the indi
cator. 

Calibration is usually based on a rec
ord signal producing 2 or 3 per cent 
harmonic distortion, although 1 per cent 
is also used. While these amounts of 
harmonic distortion seem relatively in
nocuous for peak signals, it should be 
borne in mind that the corresponding 
1M distortion may be much greater_ . 

. Thus 1 per cent harmonic may corre
spond to about 5 to 10 per cent 1M, 
while 3 per cent harmonic may entail 
20 to 30 per cent 1M. 

The principal disadvantage of the 
VU meter compared with electronic 
indicators is that it reads average rather 
than peak levels. Due to mechanical 
inertia, it cannot follow sharp transients, 
which may exceed the average level by 
10 to 20 db. Such transients can cause 
very severe, though brief, distortion. 

Therefore in calibrating a VU meter 
it is desirable to allow for the difference 
between the indication of average level 
and the actual peak level. Many, though 
not all, professional machines provide 
a margin of 6 to 10 db by causing the 
VU meter to read 0 VU for a sine wave 
signal (usually 400 cps) which is 6 to 
10 db less than that which produces 
maximum permissible distortion (1, 2, 
or 3 p er cent, depending upon the man
ufacturel:'s sights). 

It is not strictly necessary to set the 

OSCILLAT-O-R----fl(f---~-+-..... -

RECORD 
HEAD 
D_gIV~R 

ERASE 
HEAD 

_. f .0013 
RECORD HEAD 

F~i~O~~~~/ TO VU 
METER ----.....--'<---

ABOUT 75 KC SWITCH 

Fig . 8. Use of a resonant trap to pre
vent bias current from reaching the 
record head driver and earlier stages. 

(Presto SR-27.) 

8ritish Precision Workmanship 
Guarantees Finest Hi· F; Reproduction 

~ PAR!.~}DGE 
TRANSFORMERS 

1i.t,,1/t; ~. serious audiophile, 

JS0 
16"'i.~u~i~~ t~f design , manofac-

/Jll-r~ ture and performance mab 
t1' PARTRI DGE the International 

standard In ftne audio transformers. 

Specifications for 20 WATT MODELS 
P50ao Series Transformers 

Plate-to-Plate Load. Four models available, each half 
primary is brought out to terminals as a separate wind
ing and tapped as follows: 

Type Plate-to-Plate Load Tapped at 
P5201 9-12K ohms 43% 
P5202 7- 9K ohms 43 % 
P5203 5- 7K ohms 43% 
P5204 3- 5K ohms 20% 

Secondary Load. The secondary Is brought alit as tour 
separate sections which lIIay be connected in series or 
parallel to match speaker Impedances of 0.95, 3.8, 8. 5 
and 15 ohms. 
Power Ratings (5 -7K ohm model). 

20 watts at 30 cps for less than 1 % distortion. 
35 watls at 50 cps for less than 1 % distortion. 

Frequency Response (5 -7K ohm mode!). Transformer 
working in a res istive circuit of 3.5K ohms source, and 
6.6K ohms referred load : ftat within plus or minus 'h 
db from 20 cps to 30Kcs. 
Transformer Characteristics. The figures given below 
apply to the 5- 7K ohm model. Inductance and leak
age inductance figures for other models are nominally 
IlroTlortional to the va1ues given: 

D. C. resistance of each hal! primary- IOO ohms. 
Current rating of primary winding-SOmA. 
Shunt inductance at lOy. cps--175H. 
Shunt inductance at 200 •. 50 cps--450H. 
Leakage inductance Primary to Secondary- 5mB. 
Lcalmgc inductance % Primary to % Primary-5mH. 
Self capacity referred to full Primary with primary 

center tap and secondaries connected to cor~ 
270pF . 

Net : $25.00 
Write for specifications on 35 watt models, new Inler
chang.ability chart and name of nearest d.aler. 

PARTRIDGE TRANSFORMERS, LTD. 
Sole U S R~p M. SWEDGAL 2sa a ,ood_oy N~_ Yo, k 7 , N Y 

CIRCLE 72C 

NEW! HARBECK 
eleetrostatic 

PUSH-PULL! 

exclusive IIFULL CYCLE 
-FULL CIRCLEII sound! 

No mid-range speaker needed! 
Full Cycle: 375-cps to beyond audi
bility/practically unmeasurable dis
tortion/shimmering transparency / 
silky smoothness_ 
Full ~ircle: Exclusive 3600 dispel'
sion adds new depth/new sepal'ation 
of instruments / eliminates "small" 
point-source effect. 
Superio.r transients. Low-level real
ism' No ringing or break-up' 4-8-16 
ohm tap·s • Radiators g'ua'l'anteed one 
year' Walnut finish . Price $125.00 
(Slightly higher in West) 

HARBECK 
A "so-und" investment in listen'ing 

enjoyment . . . at deale/'s everywhe/'e ! 

Write for more info: 1790 First Avenue . 
Electrocoustic Corporation, N. Y. 28, N. Y . 

CIRCLE 720 
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BIAS 

o 
RECORD 

o 
OUTPUT 

B+ 

Fig. 9. A VTVM-type meter used in 0 

tape recorder. (American Electronics.) 

meter ahead in this manner, for ' the 
recordist could instead adjust record 
level so that the meter pointer always 
stays about 6 to 10 db below 0 VU. 
However, this crowds the working range 
of the meter into a relatively small part 
of the scale. 

Interpreting the Meter Indication 

Even though the VU meter allows 
for the difference between indicated 
and actual level, the recordist must still 
exercise judgment and bring experience 
to bear. Various types of sound have 
varying relationship between peak and 
average level, so that allowing the 
pointer to hit 0 VU may result in over
recording in one case and under-record
ing in another. :(V[oreover, distortion is 
less objectionable in 'some 'circumstances 
than in others, and this too should be 
taken into consideration in setting rec
ord level on the basis of what the VU 
meter shows. 

Eliminating Bias Pickup 

Tape recorders must take precautions 
to prevent bias current from inad
vertently reaching the VU meter and 

thereby causing it to indicate higher 
than it should. One measure has al
ready been discussed, namely soparating 
the meter circuit from the record head 
by connecting this circuit prior to the 
equalization stages. 

Other precautionary devices consist 
of filters or traps. FiguTe 7 shows a two
stage low-pass filter, which permits the 
audio frequencies to reach the VU 
meter, but rapidly attenuates the bias 
current, which is much higher in fre
quency, 60 to 100 KC being typical in 
high-quality recorders. 

Figul'e 8 shows a resonant trap having 
a yeJ;y high impedance at the bias fre
quency and a relatively low impedance 
at audio frequencies. Audio current can 
flow from the record amplifier through 
the trap to the record head, but bias cur
rent cannot flow to a significant extent 
in the reverse direction. 

A breakdown in circuits such as the 
above can impair the validity of the 
meter indication and thus affect the 
quality of the tape recording. 

The VTVM Indicator 

In closing it is appropriate to men
tion that not every meter with a VU 
scale is a standard VU meter. There are 
also some non-standard ones, which may 
or may not be equally satisfactory. 

Since the standard VU meter is very 
sensitive and therefore costly, manufac
turers of tape recorders sometimes em
ploy a less sensitive movement, typically 
1 ma, and drive it by means of a voltage 
amplifier. This is in effect a VTVM. An 
example of one appears in Fig. 9. Al
though 1-ma movements with the same 
characteristics as a VU meter are not 
available as a stock item, they can be 
obtained by a manufacturer on special 
order. In such a case there would be no 
disadvantage to the user. IE 

AUDIO ETC. 
([1'om page 12) 

channel. 
This, I say, is the only way! On any FM 

, radio the Crosby-type main channel brings 
not merely one side of the stereo sound but 
a complete monophonic transmission-for 
that is what a sum signal is. The multiplex 
adapter, bringing in the second channel, 
adds the stereo difference signal; re-matrix
ing sorts them out again into right and left 
stereo channels, for fnll stereo. 

Now this use of sum-and'difference is, 
you'll see, strikingly related to many other 
aspects of present stereo. The stereo disc, 
with its single groove, con taills the sum 
signal in its lateral modulation, the dif
ference signal in the vertical. Via the same 
sum-and-difference matrixing you can cut 
a 45/ 45 disc with a lateral-vertical cutting 
head, or vice versa. The M-S stereo micro
phone system produces sum and difference 
signals, too, which are matrixed similarly 
into right and left channels. 

But there's a big practical complication. 
Snm-and-difference "aif' applied to FM mul
tiplex stereo is covered, if I am right, by a 

AUDIO • DECEMBER, 1958 

Crosby patent or patents. It cannot be used 
indiscriminately, just because you think 
it's a good idea. Gotta have a license. The 
principle itself is tied up with the very 
practical arrangements that must be made 
with the Crosby interests, so to speak, 011 

the hoof. 
Snrely this accounts in part for the fact 

that the other major stereo multiplex con
tender, the Halstead system, does not em· 
ploy sum-and-difference. Maybe the Hal
stead people really feel that it isn't re
quired. Perhaps they are enthusiastic about 
their argument that a straight right-track, 
left-track broadcast, one track on the main 
channel, one via multiplexing, is best be
cause then you can substitute an AM sta
tion for the multiplex channel if you want. 
(I.e., one track via FM, the other via either 
FM multiplex or AM). I am not impressed 
with this argument at all, nor do I think 
it proposes any but a highly temporary 
"<;ompatibility." 

Any way you look at it, a stereo system 
that broadcasts without sum-and-difference 

From now until Jan. 15, 
'audiotape offers a 

FOR ALL TAPE RECORDISTS 

A 1200-fo~t reel of Audiotape on 

super-strong l1h-mil Mylar* is your 
free bonus with every purchase of four 

7" reels of any type of Audiotape 

That's right! Audio Devices is offering 
a Christmas bonus to all tape fans. To 
get you acquainted with strong, dura
ble Audiotape 'on Ph-mil "Mylar," we 
are offering a 1200-foot reel (list pdce: 
$6.65) with every purchase of four 7" 
reels of any of the eight types of Au
diotape. OR you get a free 600-foot reel 
with every two 7" l'eels you buy. OR a 
free 600-foot reel with every four 5" 
reels you buy. 

This is your opportunity to give your
self an unexpected Christmas present 
- a free reel of the toughest, longest 
lasting Audiotape ever made, perfect 
for those p'/'ecious holiday ?·ecordings. 
Better buy now-this Christmas Bonus 
Offer lasts only until Jan. 15, 1959. 

AN IDEAL CHRISTMAS GIFT. 
Audiotape is one of the most thought
ful, unique and enduring Christmas 
gifts possible. And now you can give 
five reels at the cost of just, four. Re
member, when you give ,Audiotape, 
you're giving the truly professional 
quality recording tape. 

See your Audiotape dealer right 
away. 

AUDIO DEVICES, INC., 
444 MaCiison Ave., N. Y. 22, N. Y. 

·DuPonl Trade M'lfk 
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Enter The N e-w and Exciting · · · 

74 

"AUDIO MAN" Contest! 
You can win a LIFE SUBSCRIPTION to AUDIO and enjoy 
the original magazine about high fidelity ... for the rest your life! 

1 • ~ 

No Puzzles To Solve ... No letters To Write ... Just Fill In Entry Blank 

Anyone who is regular subscriber to people selected by a panel of judges com
A UDro may ~nter this ' contest. To ,partici- 1,' pnised of some of the leading authorities 
pate, simply fill in entry blank, answe~ingand pioneers in high fidelity? Enter now ... 
all questions ... there is no essay to write 'till in the simple entry blank. Each person 
... all you need is a sincere interest inhigB I ,J. selected will be presented with a distinctive 
fidelity. certificate , and a gold lifetime subscriber 
Can you qualify as the AUDIO MAN of the card which entitles him to receive AUDIO 
month? Will you be one of the " twelve : for the rest ,of his life. 

Don't delay-SEND FOR FREE , ~NTRY ,BLANK NOW 

Si~piy 'moil postca~J ';"i'th Nome andAddres~ ~o D~pf. 'A M c/o AUDIO, P. O. Box 629, Mineola, N. Y. 
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PROFESSIONAL· 
DIREcrOHY 

'7/ TRANSISTOR 1]1 :j A %t TRANSFORMERETTES* 

MU-METAL SHIELDED 
Miniature Transformers 

Thirteen types of input, infenloge, driver, 
Clnd output transformers for use in 90 
different impedance molehill9 circuits . 
Available. in rectangular. cylindricol. oc
ta l and novol plug-in (oses. Epoxy im- % ACTUAL SIZE 
pregnoted fo r moisture protection. Her-
metically seo led units meet MIL-T-27A. 
Manufactured with most mod e rn core mal erial s in a ccordance with 
newest e ngineering tec hn iques. Rectangular size: 1311 6" long, 17 / 32" 
wide. 17 / 32" high . Weighl : len thon '1 ounce. Used in all miniaturized , 
transistorized equipment for industrial , commercial , and ex pe rime ntal 
applications. 

Write to Dept, A fo( complete lis' Dnd dire ct lattory pritcs. 

AMPLIFIER CORP. of AMERICA 398 Broadway, New York 13, N. Y. 
CIRCLE 778 

HIGH -FIDELITY HOUSE 
Most complete stock of Audio 

components in the West 

Phone: RYan 1-8171 

5-36-5. Fair Oaks, Pasadena I, C .. lif . 
CIRCLE 77C 

Get more I'M stations with the world's most 

I
PowerfUI FM Vagi Antenna systems. 

~ Send 25~ for booklet "Theme And Varia. I ~~n;~~~~~~ingD;;E~t~~;E;~ct~~: 
-~ Wethersfield 9, Connecticut 

CIRCLE 770 

LOOK 
no further • .. if you're 
searching for hi-fi savings. 
Write us your require
ments now ... 
Key Electronics Company 
120·K Llb,rtySt., N.Y. 6, N.Y. 

EV 4-6071 

CIRCLE 77E 

CANADA 
High Fidelity Equipment 

Complete Lines • Complete Servic .. 
Hi-Fi Records - Components 

and Accessories 

&LECTRO~lJOlCE 
SOUND SYSTEMS 

126 DUNDAS ST. WEST, TORONTO, CANA DA 

CIRCLE I7F 

CIRCI.:E 7 7C 
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J~ Noted ... 
ARMOUR INTRODUCES COMPATIBLE 

TAPE CAR'l'ltmGE. Compa tibility with 
b oth s t anda rd tape recorders a nd tapes is 
inherent in a self- threading tape cartridge 
shown to industry officials by Arnlour :Re
search Foundation of Illlnois at a meeting 
in Chicago on November 12. Con s i s ting of 
a flanged spool a nd a graded leader with a 
catch, t h e cartridge is so designed that 
the catch engages w ith a pre-threaded 
leader in the mechanism. When r ecording 
is completed a n end leader rever ses the _ 
drive for rewind. According t o J ohn P. 
Skinner, manager of magnetic r ecord ing at 
Armour, the n ew device w ill not mak e ob
solete record ers a lrea dy o n the m a rket. 
Marvin Cam ras, senior physic ist at the 
Foundation, design ed the self - threading 
cartridge. 

AU D I 0 D E V ICE S ADDS PLANT 
SPACE. Magn e ti c t a p e produ c tion faci li
ties will be expanded by 20,000 squ are 
feet in the Stamford, Conn., p la nt of Audio 
Devices, Inc., w ithin the n ear future . The 
a ddition, the second within a year, will 
raise the company's production to 100,000 
squ are fee t . Wi lli a m C. Speed, Audio De
vices president, stat e d that greatly in
creased activity in i nstrumen tation tape 
sales was responsible for the expan sion. 

REX-O-XUT CON T EST WINNERS. 
Termed a g lowing s u ccess b y company offi
cials, the recen t w indow-display contest 
conducte d by Rek-O-Xut Company to stim
ulate dealer in terest in compon ent m er
c handising was won by M. A. Gribb le of 
t he Sixth Avenu e Record Shop, Portla n d, 
are., who was awarded a trip to Paris a nd 
t h e Bru ssel s Worlds Fair. Second a nd t hird 
prizes of trips to Berm uda were won by 
Jim Con oscenti of t h e Concerto Room, Inc., 
Pittsburgh, Pa., and Dennis E. Wonn of 
Boyde -Wonn Hi-Fi Shop, Valle j o, Cali f. 

AUDIO FIDELITY ANNOUNCES CLAS
SICS. Primarily a p opular r ecord firm un
til now, Audio Fidelity Records wi ll enter 
the c lassical fie ld with a group of releases 
scheduled for February. Emphasizing its 
growth in the record industry, A udio Fi
delity r a n a s ix-page gate-fold a dverti se
ment in the November issue of "True"mag
azine to la unc h a $100,000 promotion built 
a r ound a nationwide window display con
test for record retailers. Present plan s 
call for the n ew A-F classics to sell for 
the same price as r egular popular releases. 

PEOPLE AND TlnNGS. Josep,h N. Ben
jamin, former ly executive v ice-presi dent of 
P ilot R a dio Corporation, a nd currently 
p resident of the Institute of High Fidelity 
Manufacturers, has .been na med president 
of the Bogen-Presto Division of Siegler 
Corporation. He s ucceeds Lester Bogen 
w ho resigned several weeks ago. For the 
time b e ing Mr. Benjamin's r espon s ib ilities 
a t Pilot will sprea d among oth er company 
executives . .. Avery Fisher, a di rector of 
t he Institute of High Fidelity Ma nufac
t urers a nd president of Fisher Radio Cor
poration, has been named ch a irman of the 
Institute's n omi nating committee to select 
candidates for the posts of officers a nd 
directors. E lections will b e held by the 
gen eral membe rship in J a nua ry ... Ed
ward Claffey has been .appointe d divisional 
sales manager for Reeves Soundcraft Cor
pora tion . 

ADDITIONAL CLASSIFIED 
MAGNECORDER P T ·6 reco r der ampli fi er, 

$375; Presto disc 6N turntable, ID cutter, 
112, 136, 188, 224 lpi , 3-speed, $350; 75A (Model 
Y) t urn tab le, l C cutter , 112, 224 lpi , 3-speed, 
$90; Presto ·tape R C-1O/14 r eco rder a n d A920 
r ecord·playback a mplifier, $350. All first c lass. 
Ace Sound Service, 1626 F edera l St. , Phila. 
46, Pa. 

Brook 7B pr eampllfi'er wanted. 111. Seidman, 
Room 1916, 205 E. 42nd St., New York 17, N. Y. 

CROSSOVER NETWORK KITS. Write 
\Vatson Industri es, llO Mildred Avenue, Ven
ice, Ca l. 

introducing the incomparable 

_~i 
~~ 

PHONO CARTRIDGE 

The Shure Stereo Dynetic Cartridge is de
signed and made specifica lly for the listener 
who appreciates accuracy and honesty of 
sound. It separa tes disc stereo sound chan
nels with incisive cl arity. It is singularly 
smooth throughout the normally audible 
sp-~ctrum . . . and-hnvithout equal in the re
creation of clean lows, brilliant highs, and 
true-to· performance mid·range. Completely 
compatible . . . pl ays monaural or stereo rec
ords. It is manufac tured in limited quantities 
for the music lover-is ava ilable through reo 
sponsible high fid elity consu ltants and deal
ers a t $45.00, audiophi le net, comple te with 
0.7 mil diamond stereo styl us. 

• •• ••• '" ••••••••••••••••••••••••••• <II '" • . 
A NOTE. TO THE. 

TECHNICALLY INCLINED 
Individ ually tested .. . Frequ ency re
sponse: 20 to 15,000. cps .... Output 
leve l: 5 IT'!" per cha nnel at I 000 cps .. •. 
Complia nce : 4.0 x I 0-6 centimeters per 
dyne ... C hannel sep a ration : More than 
20 db throughout the critica l stereo fre
quency range . .. R ecommended Track
ing Force: 3 to 6 grams ... Fits a ll 4· 
lead a nd 3-lead stereo record changers 
and transcription-type arms ... ) 0 sec
ond stylus replacement. 

Literature available: Depar'r.,ent 10-L 

SHURE BROTHERS, INC. 
222 Hartrey Avenue, Evanston, Illinois 

. . 
. . ... ~ ................................. . 
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SUBJECT INDEX 

AMPLIFIERS 
Amplifier performance: specificat ions and 

eva luation; Herman Bursteiu. Feb. 24. 
Amplifier using the new 6CZ5's; Nathan 

Grossman. July 23. 
Auto audio system; William B. Fraser. 

1\lar. 19. 
Compact two-channel am plifier for stereo 

systems; C. G. McProud. Aug. 54. 
Dampi.ng factor chart; Phil Phillips. Nov. 

24. 
For stereo-the bi-ortho output circuit; C. 

Nicholas Pryor. Nov. 22. 
High-power audio amplifier s; Mannie Horo

wi tz. 1\lar. 34. 
Hybrid feedbacks for power amplifiers ; 

Herbert I . Keroes. Sep. 80. 
Improving the tape amplifier; Herman Bur

stein and Henry C. Pollak. July 17. 
Integrated audio monitor for home and 

stnrlio use; Ronald L. Ives. Apr. 24. 
"Isodyne" phase splitter; E. F. Worthen. 

Aug. 26. 
Low-distortion 50-watt amplifier; W. I. 

Heath and G. R. Woodville. Jan. 19. 
Measurement of amplifier internal impe

dance; W. H. Anderson. Sep. 22. 
Simplified audio amplifier; R. G. Chaplick. 

Oct. 24. 
Stereo compatibility translator; Herbert M. 

Honig. Aug. 24. 
Stereophonic recording and playback ampli

fieI'; Wayne B. Denny. Sep. 24. 
Three·channel remote amplifier; Albert 

Stratmoen. June. 24. 
Trnn s ients in feedback amplifiers; George 

Fletcher Cooper. Mar. 81. 
Two-way stereophonic amplifier; B. B. 

Bauer, J . M. Hollywood, and G. P. Maer
kl e. Oct. 19. 

Variahl.:> stereo suppresion control; John 
E. D'Errico. Aug. 23. 

BELL TELEPHONE SYSTE1\1 REPRINTS 
Hearing, the determining factor for high 

fidelity transmission; Harvey Flet.:>her. 
July 24, Aug. 45. Sep. 34. 

Louilness-its definition. measuremen t , and 
cnlcula.tion; Harvey Fletcher and W. A. 
Munson. Ja·n. 82, Feb. 34. 

Ne~v system of sound recording; H. C. Har
rIson. l\lay 34. 

Universal phonograph r eproducer ; H. A. 
Henning. l\Iar. 40. 

BOOK REVIEWS 
Music and the western man; ed. by Peter 

Garvie. Oct. 12. 
Tape R ecorder Circuits; Herman Burstein 

and Henry C. Pollak. Feb. 55. 

CABINET 
Design of a high-qua lity stereo console; R. 

A. Joss. Nov. 38. 

CONTROLS 
Complete tone compensator; Robert M. Voss. 

June ]8. 
Improved loudness control ; J. P. Went

worth. Jan. 30. 

DAl\IPING FACTOR 
Damping factor chart; Phil Phillips. Nov. 

24. 

DISTORTION 
Feedhacl, and distortion; George Fletcher 

Cooper . Feb. 30. 

ELECTRONIC SWITCH 
Simple electronic switch; P. Cremaschi. 

Feb. 26. 

ENCLOSURES 
Compact ultra-linear speakers for stereo; 

Victor Rrociner. Aug. 88. 
Compass-1-a new louilspeaker design; Mil

ton D. Thalberg. Apr. 84. 
Custom- built corner horn enclosures; 

Lnurent Gagnon. Feb. 20. 
Improvement in "air suspension" speaker 

enclosures with tube venting; Philip B . 
'Williams and James F . Novak. Nov. 18. 

EQUALIZATION 
EQualization in tape recorders; Herman 

Burstein. Mar. 28. 
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EQUIP1\IEN~l' REVIEWS 
Acro Ultra-Linear II Amplifier. Dec. 42. 
Ampex stereo system. l\lnr. 48. 
Audio Tech speaker. Oct. 52. 
Baker 12" loudspeaker. June 84. 
Connoisseur pickup and phono arm. Feb. 36. 
Conrac Fleetwood TV. 1\Iar. 52. 
EICO HFT-90 FM tuner kit. June 86. 
ESL Series 60 pickup. Apr. 42. 
Fairchild 248 st er eo a mplifi er. Dec. 46. 
General Electric stereo cartridges. Dec. 45. 
Glaser-Steers GS-77 changer. Apr. 89. 
Harman Kardon A-224 stereo amplifier/pre· 

amplifier. Nov. 46. 
F-10 FM tuner. Sep. 44, Oct. 56. 

Heathkit EA-2 amplifier. July 30. 
W-6M amplifier. Jan. 42. 

lSI A-lO speal,ers. Feb. 86. 
KLH speaker line. l\Iay 38. 
Karg "Tunematic" FlI1 tuner and multiplex/ 

stereo units. Oct. 54. 
Lektrostat r ecord cleaner. July 80. 
Madison Fielding 320 stereo amplifie r and 

330 stereo tuner. Sep. 42. 
Miracord XS-200 changer. JUlle 34. 
NeshamillY Z-200 speaker system. 1\lar. 52. 
Pentron tape-recording equipment. June 86. 
Pickering "Isophase" loudspeaker . Jan. 42. 
Pilot SP-125 ster eo p reamplifi er and SM-244 

stereo amplifier. June 88. 
Sargent-Rayment 300-M70 FM tuner and 70· 

watt amplifier combination. Feb. 38. 
Scott 135 Stereo-daptor. ~[ay 39. 
Shure 330 and 430 microphones. Jan. 46. 
Tannoy "Belvedere" speaker. Oct. 56. 
Tandberg Model 3-Stereo tape recorder. July 

28. 
Telematic speaker. Oct. 52. 
United Speaker Systems' X-100speaker. Nov. 

46. 
Viking 85 tape deck and RP-61 amplifier. 

Dec. 48. 

FANTASY 
New steampax r ecorder; Llessur Mahknit. 

Oct. 28. 

FEEDBACK 
Feedback and distortion; George Fletcher 

Cooper. Fch. 80. 
Hybrid feedbacl,s for power amplifiers; 

Herbert I. Keroes. Sep. 80. 
Transients in feedback amplifiers; George 

Fletcher Cooper. 1\lar. 31. 

FILTERS 
Comb filters, anyone? Norman H. Crow

hurst. June 17. 

Il\IPEDANCE 1\IATCHING 
Why match impedances? Puul Penfield, Jr. 

Apr. 82. 

LAW 
Employer rights In employee inventions. 

Albert W. Gray. Oct. 50. 
Price discrimination in wholesale and retail 

sales. Albert W. Gray. Feb. 60. 
Trinity of the patent law-invention , nov

elty, and utility; Albert W. Gray. Mar. 44. 

LOUDSPEAKERS 
Compact U ltra-Lineal' speakers for stereo; 

Victor Brociner. Aug. 38. 
Compass-1-a new loudspeal,er design; Mil

ton D. Thalberg. Apr. 84. 
High-fidelity bass cone loudspeakers; A. B. 

SarkaI'. Dec. 28. 
Improvement in "air suspension" speaker 

enclosures with tube venting; Philip B. 
Williams and James F. Novak. Nov. ]8. 

New high-frequency speaker; Edgar ViII
chur. Oct. 38. 

Two custom-built corner horn enclosures; 
Laurent Gagnon. Feb. 20. 

l\IEASURE~mNTS 

Measurement of amplifier interna l impe
dance; W. H . Anderson. Scp. 22. 

Output power measurements; Mannie Horo-
witz. Dec. 38. . 

Simple transistor tester; Richard Burwen. 
1\[ay 30. 

Stabilized varl'able-sensitivity tuning meter; 
Ronald L. Ives. June 20. 

Transistor beta tester with linear sca le; 
Sergio Bernstein. July 21. 

Understanding the db, dbm, and the VU; 
Julian L. Bernstein. Nov. 30. 

VU meter in tape recording; Herman Bur
stein. Dec. 17. 

1\IICROPHONES 
M-S ster.eophony and compatibility; Gerhart 

Bore and Stephen F. Temmer. Apr. 19. 

MIXER 
T en-channel audio mixer-prea mplifier; Har

old Reed. Jan. 27. 

1\IULTIPLEX 
Compatible stereo multiplex adapter ; Leon

ard Feldman. Oct. 80, Nov. 42. 
FMIMultiplex converter; Harold R. Day. 

Aug. 19. 
Questions and answers on stereo and mi x; 

Louis J. Kleinklaus. Aug. 20. 

NETWORKS 
RC filter desig n for high impedauce cross

over networks; Charles W. Harrison, Jr. 
Nov. 84. 

Use of twln-t type n etworks; Norman H. 
Crowhurst. May 19. 

PATENTS 
Trinity of the patent law-invention, nov

elty, and utility; Albert W. Gray. 1\lar.44_ 

PHONOGRAPH EQUIP1\mNT 
Adapting a Garrard changer to stereo pick

ups; l\[ay 82. 
Convert your ColIRro to stereo; Stanley G. 

Neufeld. Aug. 42. 

PHONOGRAPH PICKUPS 
How to make a stereo pickup; C. G. Mc

Proud. Feb. 17. 
Manufacture of a hiIXh-qnality ca rtridge; 

Ruben E. Carlson. Aug. 80. • 
Toward an optimum stereo cartridge; Her

bert H. Horowitz. Oct. 44. 
Universal phonograph reproduce r; H. A. 

Henning. 1\lar. 40. 

PREAl\IPLIFIERS 
Complet.:> tone compensator; Robert M. Voss. 

June 18. 
Pa !!ing preamplifier; Mannie Horowitz. Apr. 

22. 
Simplified control unit; R. G. Chaplick. 

Sep. 1'7. 
Ten-chnnnel audio mixer-preamplifier; Har

old R eed. Jan. 27. 

PSYCHOACOUSTICS 
Hearin!!, the i1etermining fa cto r for high

fiilelity transmission; H a rvey F letcher . 
July 24, Aug. 45. f\pp. 84. 

Lourlness-its ilefinition. measurement and 
calculation: Hnrvey F lptcher and W. A. 
Mllnson. ,Jan. 82, Feh. 84. 

Standing waves-an audio booby trap; Wil
liam D . R ell. Oct. 22. 

RECORDING, DISC 
Compatihle stPreophonic recoril ; B . B. BRner, 

Peter C. Golilmark, a nd William S. Bach
man. 1\[ay 26. 

Improving the performance of stereophoni.:> 
i1isc playback systems; B . B. BaneI'. Aug. 
84. 

New approach to stereo discs; Maximilian 
'Veil. ,Tune 28. 

New electromechan ical methoil of mAtrixing 
the two components in sterpophonil' ilisc 
recoriling; HAns-.Tofl('hirn K lemp. Horst 
Reillich. and Stephen F. T emmeI'. Nov. 26. 

New sytems of sound recording; H. C. Har
rison. 1\["y 34. 

Phasin!! in stereophonic recording; William 
S. Bachman. Nov. 17. 

RECORDING, TAPE 
EJqualization in tape recorders; Herman 

Rursteln . 1\lar. 28. 
Improv,i ng the tape amplifier; Herman Bur

stein and Henry C. Pollak .• Tuly 17. 
Stereophonic recording and plllyback ampli

fieI'; Wayne B. Denny. Sep. 24. 
Tape tension-the ne!!lected dimension; Er

win J. Saxl. Dec. 84. 
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YC mete l' in tape r ecording ; ll e rluan Dul'
stein a nd Henry C. Pollak. Dec. 17. 

SHIELDING 
Spiral steel sb ielding for a udio circnits; 

Ronald L . Ives. Dec. 40. 

SOUND 1\10TION PICTURES 
Amateur sound film equipment; H. '.rbiele. 

Jan. 24. 

STEREOPHONIC 
Adapting a Garrard changer to stereo 

pickups. 1\Iay 32. 
Compact two-cbannel a mplifier for s te reo 

systems; C. G. McProud. Aug. 54. 
Compatible stereo multiplex a dapter; L eon

ard Feldman. Oct. 30, Nov. 42. 
Compatible stereopbonic r ecord; B. B. Bauer, 

William S. Bacbman, and Peter C. Go ld 
mark. 1\[ay 26. 

Convert your Collaro to stereo; Stanley G. 
Neufeld. Aug. 42. 

FM/Multiplex converter; Harold R. Day. 
Aug. 19. 

For stereo--tbe bi-ortbo output circuit; C. 
::-<icholas Pryor. Nov. 22. 

How to make a ster eo p ic lmp; C. G. Mc
Proud. },'cb. 17. 

Improving the performance of stereo disc 
play back systems ; B. B . Bauer. Aug. 34. 

M-S stereopbony a nd compatibility ; Gerhart 
Bore and Stephen F . TemmeI'. Apr. 19. 

Manufacture of a higb-qua lity cartridge ; 
Ruben E . Carl son. Aug. 30. 

Monaural, binaural , monophonic, and stereo
phonic ; Harry F. Olson. Sep. 28. 

l\ew approach to stereo discs; Maximilian 
Weil. June 28. 

New e lectromechanica l m ethod of matrixing 
the two components in stereophonic disc 
r ecording; Hans· J oachim Klemp, Horst 
R edlich, a n d Stephen F. T emmer. Nov. 26. 

Phasing in ster eopbonic recording; William 
S. Bachman. Nov. 17. 

Questions a nd answers on stereo a nd m/x; 
Louis J. Kle inklaus. Aug. 20. 

Stereo compatibility translator; Herbert M. 
IJonig. Aug. 24. 

Stereo pbasing problem; C. G. McProud. 
Sep. 38. 

Ster eophonic r eco rding and playback ampli
fieI'; Wayne B. Denny. Sep. 24. 

Toward an optimum stereo cartridge; Her
bert H . Horowitz. Oct. 44. 

Two-way stereophonic llmplifier; B. B. 
Unuer . J. M. Hollywood, a nd G. P. Maer -

Id e. Oct. 19. 
Variable s t e r eo-suppress ion co n t r ol ; Jobn 

E. D'Errico. Aug. 23. 

SYSTE1\IS 
Auto a udio system ; William B. Frase r. 1\Iar. 

19. 
Hi-fi with tbllt coffee llroma; Edwin A. 

Snape. Dec. 20. 
Sound r ecording and r e inforcing at tbe 

Monter ey jazz festiva l ; Russell J. '.rink
bam. Dec. 22. 

Trends in audio; Herman Burstein. Apr. 28. 

TRANSIENTS 
T esting for transients; George Fletcber 

Cooper. Apr. 26. 
Tra nsients in feedback a mpli fiers; George 

Fletcber Cooper. 1\lar. 31. 

TRANSISTORS 
Amateur sound film equipment; H. Thiele. 

Jan. 24. 
Simple transistor t ester; Richard Burwen. 

1\Iay. 30. 
Transistor beta tester with linear sca le; 

Sergio Bernste in. July 21. 

AUTHOR INDEX 
Anderson, lV. H. 

Measurement of amplifier internal impe
dance ; Sep. 22. 

Bachman, 'Villiam S. 
Phasing in stereophonic recording; Nov. 17. 

Bachman, \VlUlam S., B. B. Bauer, and Peter 
C. Goldmark 

Compatible stereophonic record; 1\lay 26. 
Bauer, B . B. 

Improving the performance of stereo disc 
p layback systems ; Aug. 34. 

Bauer, B. B ., 'l'illiam S. Bachman, and Peter 
C. Goldmark 

Compa tible stereophonic r ecord; 1\lay 26. 
Bauer, B. B., J. 1\1. Hollywood, and G. P. 1\laer-

kle . 
Two-way stereophonic amplifier; Oct. 19. 

Bell, William D. 
Standing waves-an audjo boob y trap; Oct. 

22. 
Bernstein, Julian L. 

Understanding the db, dbm, a nd t he VU; 
Nov. 30. 

Bernstein, Sergio 
Transistor bet a tester with linea r sca le; 

July 21. 
Bore, Gerhart. and' Stephen F. TemmeI' 

!If-S ste r eophony a nd compatibility; Apr. 19. 
Brociner, Victor 

Compact ultra-linea r speakers for stereo; 
Aug. 38. 

Burstein, Herman 
Amplifier performance : specifications and 

evaluation; Feb. 24. 
Equalization in tape recorders; 1\Iar. 28. 
Trends in audio; Apr. 28. 
yu mete r in tape r ecording; Dec. 17. 

Burstein, Hcrman, and Henry C. Pollak 
Improving the ta pe amplifier; Jul-y 17. 

Burwen, Richard . 
Simple transistor tester; 1\lay 30. 

Carlson, Rube n E. 
Ma nufactnre of a high -qua lity cartridge; 

Aug. 30. 
Chap lick, R. G. 

Simplified a udio amplifier; Oct. 24. 
Simplified control unit; Sep. 17. 

Cooper, George Fletcher 
Feedback and distortion; Feb. 30. 
Testing for transients ; Apr. 26. 
TranSients in feedback amplifiers; JUar. 31. 

Cre maschi, P. 
Simple e lectronic switch; Feb. 26. 

Crowhurst. Norman H. 
Comb filters, anyone? June 17. 
Use of twin-t type networks; JUay 19. 

Day. Hqrold R. 
FM/ !lfultiplex converter; Aug. 19. 

Denny, ' Vayne B. 
Stereophon ic r ecording a nd playback am 

pli fi er ; Sep. 24. 
D'Errico, John E. 

Variable stereo-suppression control; Aug. 23. 
Feldman. Leonard 

Compatihle stereo multipl e.'< adapter; Oct. 
30. Nov. 42. 

Fletcher, Harvey 
Hearing, the determining facto r for high

fidelity transmission; July 24, Aug. 45, 
Sep. 84. 

Fletcher, Harvey, and \V. A. 1\lnnson 
LOUdness-Its definition, measurement and 

calcula tion; Jan. 32, Feb. 84. ' 
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Frasor, lViUiam D. 
Auto audio system; 1\lar. 19. 

Gagnon, Laurent 
Two custom-built Corner h orn enclosures; 

Feb. 20. 
Goldmark, Peter C., \ViIliam S. Bachman, and 

B. B. Bauer 
Compatible stereophonic r ecord; 1\lay 26. 

Gray, Albert lV. 
Employer rights in employee inventions; 

Oct. 50. 
Price discrimination in wholesale and r etail 

sales; F eb. 60. 
Trinity of the patent law-invention, nov

elty, and utility; 1\lar. 44. 
Grossman, Natban 

Amplifier u sing the new 6CZ5's; July 28. 

Harrison, Charles 'V. 
RC filter design for high-impeda nce cross

over networks; Nov. 34. 
Harrison, H. C. 

New system of sound recording; 1\Iay 34. 
Heath, 'V. I., anI) G. R. 'Woodville 

LOW-distortion 50-watt amplifie r; Jan. 19. 
Henning. H. A. 

Universal phonogra ph r eproducer; lilaI'. 40. 
Hollywood, J. 1\1., G. P. 1\laerkle, and B. B. 

Bauer 
Two-way stereophonic amplifier; Oct. 19. 

Honig, Herhert 1\1. 
Ste reo compatihility .translator; Aug. 24. 

Horowitz, Herbert H . 
Toward an optimum stereo cartridge; Oct. 

44. 
Horowitz, 1\[annie 

High -power audio am plifi er s; 1\lar. 34. 
Output power mea surements; Dec. 38. 
Paging preamplifier; Apr. 22. 

Ives, Ronald L. 
Integr ated nudio monitor for home a nd stu

dio use; Apr. 24. 
Spiral shielding for a udio circuits ; Dec. 40. 
Stabilized va riable-sensitiv ity tuning meter; 

June 20. 

Joss, R. A. 
Design of a high -quality stereo conso le; 

Nov. 38. 

K eroes, H erbert I. 
Hyhrid feedbacks for power amplifi er s ; 

Sept. 30. 
KlcillJdaus, Louis J. 

Questions a nd answers on stereo a nd m / x; 
Aug. 20. 

Klemp, Ha.n s -Joachim, Horst R edlich, and 
Stcph~n F. Tenlmer 

New electromechanical method of matrix:i'ng 
the two components in stereophon ic disc 
recording; Nov. 26. 

1\laerlde, G. P., B. B. Bauer, and J. 1\1. Holly
wood 

Two-way stereophonic amplifier; Oct. 19. 
1\lnhknit. LLessur 

New Steampax recordeJ:; Oct. 28. 
1\lcProud, C. G. 

Build your own stereo pickup; Feb. 17. 
Compaet two-channel amplifier for stereo 

systems; Aug. 54. 
Stereo phasing problem; Sep. 88. 

1\lunson, ,V. A., and Harvey Fletcher 
Loudness-its definition, measurement, and 

calculation; Jan. 32, Feb. 34. 

Neufeld, Stanley G. 
Convert your Collaro to stereo; Aug. 42. 

Novak, James F., and Philip B. 'Vllliams 
Improvement in "air suspension" speaker 

enclosures with tube venting; Nov. 18. 

Olson, Harry F . 
Monaural, binanral, monophon ic, and stere

ophonic ; Sep. 28. 

Penfield, Paul 
'Why match impedances? Apr. 32. 

Phillips, Phil 
Damping factor chart; Nov. 24. 

Pollack, Henry C., and Herman Burstein 
Improving the tape amplifier; July 17. 

Pryor, C. Nicholas 
For stereo-the bi-ortho output circuit ; 

Nov. 22. 

Redlich, Horst, Hans-Joachim Klemp, and 
Stephen F. Temmer 

New e lectr omechanical m ethod of matrlxing 
the two components in stereophonic disc 
recording; Nov. 26. 

Reed, Harold 
T en-channel audio mixer-preamplifier; Jan. 

27. 

Sarkar, A. B. 
High-fidelity bass cone loudpeakers ; Dec. 

28. 
SaD, Erwin J. 

Tape tension-the neglected dimension ; Dec. 
34. 

Snape, Ed. 
Hi-fi with that coffee aroma; Dec. 20. 

Stratmoen, Alhert 
Tbree-cha nnel remote amplifier; June 24. 

TemmeI', Stephen F., and Gerhart Bore 
!If-S sterpophony a nd compntihility; Apr. 19. 

TemmeI'. St .. phpn F., Hans-Joachim Klemp, 
a.nd Horst Redlich 

New elE'ctromechllnica l method of mntrixing 
the two components in stereophonic disc 
r ecording; Nov. 26. 

Thalherg, l\Iilton D. 
Compass-I-a n ew loudspeaker d esign; Apr. 

34. 
Thiele, H. 

AmntE'ul' sound film equipment ; Jan. 24. 
TinldlRrn, RIIFuwll .J. 

Sound r ecording Rnel r einforcing at the 
Monterey jazz festival; Dec. 22. 

Villchur, Edgar 
:'\pw high·frp'Iuency speaker; Oct. 38. 

Voss, Rohert 111. 
Complete tone compensator; June 18. 

Weil. J\lnximilian 
l'\pw Il flprollPh to stereo discs; June 28. 

\Vpntworth, J. P. 
Imprm'eel loudness control. .Jan. ~O. 

lVlIIiams. Philip n., and .Jamps F. Novak 
ItllprOY·PTIlpnt in unir sllf'lppnsion" speaker 

pnplos urps with tuhe vpnting : Nov. 18. 
Woo()villp. O. R., and 'V. I. n""th 

Low-elistortlon 50-watt amplifier; Jan. 19. 
',,"orlhen, E. F. 

"Iso dyne" phase splitter; Aug. 26. 
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KT- 500 IN KIT 

74.50 FORM 

CNlY 7.45 DOWN 

700 MONTHLY 

LAFAYETTE 
STEREO TUNER KIT 

THE MOST flEXIBLE TUNER EVER DESIGNED 
• MultiR .. Output f.r N •• St .... FM 
• 11 Tub.s lin,ludin, ~ dual.pu". •• ) + 

Tuning Ey. + S.I.nium ,o<tlli.r 'r.· 
vide 17 Tube P.,'ormanci 

• 10KC Whistle Filter • I'r •• aligned IF's 
• Tuned Ca"od. FM • 12 Tun.d Cinuit, 
• Dual Cathod. FolI ••• r Output 
• S.parot.ly Tu •• d FM and AM So<ti ••• 
• Armstrona Cir<uit with FMjAFC aM 

AFC D.f •• t 
• Dual Doubl.·Tun.d Tr.nsf.rmer 

C.upl.d Limiters. 
More than a year of research, planning and e"glneert"; went into the making of 
the LQfayette Stereo Tuner. Its unique floxibillty permits the reception of binaural 
broadcasting (simultaneous transmission on both FM and AM), the independent 
'operation of both the FM and AM sect10ns at the same time, and tho ordinary 
reception of elther FM or AM. The AM and FM sectlons oro separately .unad, 
each wIth a separate 3 a gang tuning condensor, separate flywheel tuning and 
separate volume control for proper balancing when used for binaural programs. 
SimplIfied accurate knife-edge tuning 1s provided by n:-aglc eyo which operates 

. Independently on fM and AM. Automatic frequency control "locks in" fM signal 
permanently. Aside from tts unique flexibility, ttlts Is, above all elso, a quality 
hlgh·fldellty tuner In,orporallng features found exclusIvely In the hlgh",1 prIced 
tuners . 
FM specIfIcations Include grounded·grld trIode low no Is .. front end with trlod .. 
mIxer, double·tuned dual Hmltors 'with fostor·Seeley discriminator, less than 1% 
harmonIc distortion, frequency response 20·20,000 cps ± '/2 db, full 200 kc 
bandwidth and sensitivity of 2 mlcrqvolts for 30 db quIeting with full limiting at 
one microvolt. AM specifications Include 3 stages of .AVe, 10 kc whistle filter, 
bullt~tn ferrite loop antenna, less than l% harmonIc distortion, sensttlvlty of 5 
mIcrovolts, 8. kc bandwidth and frequency response 20·5000 cps ± 3 db. 
The 5 controls of ih .. KT.500 are FM Votume, AM Volume, FM Tuning, AM TunIng 
and 5·posttion. Function Selector Switch. Tanefutly styled with gold·brass escu· 
tchoon having dark maroon background plus matching maroon knobs with gold 
Inserts . Tho Lafayette Stereo Tuner was deslgned with the builder In mInd. Two 
separate printed circuit boards make construct.ton and wIring slmplo, even for 
such a complex unit. Complete kit Includes all parts and metal cover, a stop·by
step Instruction manual, schematic and pldorlol diagrams. Size Is 133/." W x 
10'/." 0 x 4'{''' H. Shpg. wt.,12!2!lbs, 
KT-500 ........... .......... ............... ....... ... : ... : ... : ........ ... .......... .... ... .. Net 74.50 
LT-50 Same as above, completely factory wired and tested ... Net 124.50 

NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 

Solves Every Stereo/Monaural Control Problemt 

• UNIQUE STEREO & MONAURAL CONTROL FEATURES 

• AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 

3d CHANNEL OUTpUT & CROSS·CHANNEL FEED 

• PRECISE "NULL" BALANCING SYSTEM 

• RESPONSE '0·25,000 CPS ± 0,5 DB 

A . REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fl· 
DELITY. Provides s uch unusual features as a Bridge Control, 
for variable cross· channel signal feed for elimination of l'ping_ 
pong" (exaggerated separation) effects and for 3d channel 
output volume control for 3~speaker stereo systems; 3d channel 
output also serves for mixing stereo to produce excellent mon
aural recordings . Also has full input mixi ng of monaural program 
sources, special "null " stereo baloncing and calibrating system 
(better thon meters), 24 equalization positions, all-concentric 
controls, rumble and scratch filte rs , loudness switch. Clutch type 
volume controls for. balancing or as 1 Master Volume Control . 
Has channel reverse, electronic phosing, input level controls. 
Sensitivity 1.78 millivolts for 1 volt out. Duol low·impedance 
outputs (plate followers), 1300 ohms. Response 10·25,000 cps 
± 0.5 db . Less than .03% 1M distortion. Uses 7 new 7025 low .. 
noise dual triodes. Size 14" x 4%" x 10·/.". Shpg. wt., 16 Ibs. 
Complete wit h printed circuit board, cog!', profusely illustrated 
instructions, all necessary parts. 

• 6 CONCENTRIC FRONT PANel CONTROLS 

• 4 CONCENTRIC REAR PANEL INPUT 
lEVEL CONTROLS 

LAFAYETTE KT-600 - Stereo Preamplifier kit .... ... Net i~.50 
• 180

0 
ELECTRONIC PHASE REVERSAL 

LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 

ONLY 4.75 DOWN-
• S.O_Q .. MONTHL Y • 

• 36·WATT STEREO AMPLIFIER · 
18·WATTS EACH CHANNEL 

• FOR OPTIONAL USE AS 36-WATT 
MONAURAL AMPLIFtER 

• EMPLOYS 4 NEW PREMIUM·TYPE 
1189 OUTPUT TUBES 

• 2 PRINTED CIRCUIT BOARDS FOR 
NEAT, SIMPliFIED WIRING 

• RESPONSE BETTER THAN 35,30,000 
CPS ± 'I, DB AT 18 WATTS 

• LESS THAN 1'/. HARMONIC OR 
INTERMODULATION DISTORTION 

A superbly·performing basic ~Iereo ampiifl.er, in easy·to-bulld kit form to sove 
you lots of money ond let you get Into stereo now at minimum expen~el Dual 
inputs ore provided, each with individual volume control .. and the unit may be 
used with a stereo preamplifier, for 2-18 watt stereo channels or, at the fl ick of 
a switch, as a fine 36-watt monaural amplifier - or, if desired, it may be used as 

). separate monaural 18-watt amplifiersl CONTROLS . include 2 input volume cdn· 
trois, channel Reverse switch (AB-BA), Monaural-Stereo switch . DUAL OUTPUT 
IMPEDANCES are: 4, 8, 16 and 32 otlms (permitting parallel (monaural, opera· 
tion of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0 .45 volts per 
channel for full output. TUBES are 2-6AN8, 4·71 .89i GZ-34 roetHler . SIZE 9-3/ 16" d 
(10-9/ 16" with controls) x 51/,," h x 131/,, " w. Supplie d complete witn perforated 
metal cage, all necessary parts and detailed instructions. Shpg . wt'l 22 Ibs. 
KT-310 Stereo Power AmpHfler Kit ............. Net 47.50 

--------------------------------~ 
C.c, P. O. BOX S11 .. "" 

~'l!Yette J?adHJ JAMAICA 31, N. Y. ~ . -

) 

I 
I 

CUT OUT I 
Name 

o Send FREE L AFAYETTE Catalog 590 

AND . • I 

I Address •••.. .. .. , , , .. , ..... , . , •.. . , , , , , .• • , .•• ' .' ~~~~~A~~ : 
I 
J City ........... .. ... . Zone .... State............... . I ------------------------------
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• 

Acoustic Research, Inc. .... •. ... . 52 
Acro Products Company .. . ....• • . .. 50 
Allied Radio Corp. . .. . . . ... . . . . 76 
Altec Lansing Corporation . ..... ... •.. 46 
Amp(ifier Corp. of America . ... ...... 77 
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Audio Bookshel f .... .. ...... . .... .. • 74 
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Brad f ord Audio Corp ....... . ...... . .. 60 
British I ndustries Corporation 
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Dynaco, Inc. .. .. • . ..... . .. .. . .... . . 72 
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Gotham Audio Sales Co., Inc .......... 63 
Grado Laborator ies .. . . .. .. . . 42 
Grand Award Records ........ . . . .. . .. 56 

H arbeck-Electrostatic Corporation 72 
H artley Products Company .. . .. . .. .. . 44 
H eath Company .. . • .. ....... ..... 7-9 
High Fidelity House ... • .. .. •• ... . ... 77 

JansZen Loudspeakers . . .• , .... . . , . .. 51 

Key El ectronics .. . . . .. ....... .. .... 77 
K ierulff Sound Corporation ......... . . 77 
KLH Research & Development 

Corporation . . ... . ... . . .... . • .. . . . 62 

Lafayette Radio .... .. ............ . .. 8
1
°1 

Lansing, James B. Sound, Inc. . . . Cov. 
Leonard Radio, Inc. . . . . .... 71 

N esh aminy Electronic Corp. .. . . .••... . 5 1 

ORRadio I ndustri es, Inc .... ... . ..... .. 69 

Partridge Transformers, Ltd. . ..• .. . ... 72 
Pentron Corporati on ... •.. ... .• . ... . . 64 
Pickering & Company, Inc . .. . ....... . . 15 
Pilot Radio Corporation ... . .. .. . . .... 33 
Prec ise Development Corporation .... . . 59 
Professional Directory ...... . . .. ..... . 77 

Rad io Corporation of America .. . COy. III 
Recoton Corporati on .. . •. .. . ......... 67 
R igo Enterprises, Inc. .. ........... . . 4 
Rob ins I ndustri es Corp. . . ... ••. ..•.. . 12 
Rockba r Corporation ..... . . •• .. .. .. . 41 
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Shure Brothers, Inc. .. .. ... . •. ... . . . 77 
Sonotone ... .. . . ... .. . . . ... ... . .... 76 
Stromberg-Carl son , A Division of 

Genera l Dynamics Corporati on 43 , 45, 47 

Tandberg of America . Inc . ....... 7 T 
Tannoy ... . .... .. ........ . 
Thorens . . . . . . . . . . . . . . . . . • . . . . . . . 53 

United A udio Products ... . .... .•. . ... 75 
United Speakers Systems ..... •. ..... 67 
University Loudspeakers, Inc .. . .. ..... 37 

Weathers I ndustries. Di v ision of 
Advance I ndustries Inc. .... ..... 6 1 
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... yet how 
'sweet 

}he sou nd! (' 

Generate the full excitement of High-Fidelity! 

Specify the new RCA-7027 for your amplifier designs 
Stronger and stronger grow the chords, the fervent expression of the artist-yet the 
sound is sweet, most pleasing to the listener's ear. The Concert Grand makes stringent 
demands upon high-fidelity amplifiers for high power and low distortion. Can your 
designs meet these demands? They can if you "design around" the RCA-70271 

RCA-7027 is a glass-octal type beam power tube. Two 7027's in Class AB 1, push-pull 
service with 450 volts on the plate can handle up to 50 watts of audio power with 
only 1.5 percent distortion. Structural features contributing to the exceptionally high 
plate dissipation (25 watts) of this compact tube are: button-stem construction, 
heavy stem leads having high heat conductivity, heavy plate material, radiating fins 
on control grid, and double base-pin connections for both control ·grid and screen grid. 

Achieve for your hi-fi designs the advantages of high dissipation, exceptionally 
low distortion, and high power amplification offered by the new RCA-7027. Ask your 
RCA Field Representative for further details. For technical data, write RCA 
Commercial Engineering, Section E9l-DE, Harrison, N. J. 

RCA Field Offices 

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

MIDWEST: Suite 1154, 
Merchandise Mort Plaza 
Chicago 54, Illinois 
WHitehall 4-2900 

WEST: 6355 E. Washington Blvd. 
Los Angeles 22, Calif. 
RAymond 3-8361 

(I') RADIO CORPORATION OF AMERICA U Electron Tube Division Harrison, N. J. 
® 
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Includes an 8" coaxial speaker such as: 
E-V CORONET" (with SP8SI, Net $65 
E-V BARONET" (with Spa8).Net $74.50 

Spa8: Wide range, economical, super·effi· 
cient coaxial speaker. Small high·frequency 
propagator insures fine dispersion .. 

-Includes a two-way separate system such as : 

E-V CORONET IA. Net $102 
Net 5111 .50 

or include, a 12" coo. iol .peoker such as: 
B-V MARQt1IS ' (with SP1281. Net $98 
B-V ARISTOCRAT" Iwith SP1 281. 
Net $107 
SPI28: Added efficiency with lower re.o· 
nonce. Extends fundamentol low range. 
b eell.nt dispet,ia n for ""id. sl . te reo effeels. 

Includes three·way spea'ker such as : 
E-V' MARQt1IS ' (with 12TRXSi. Net $129 
E-V ARISTOCRAT*(with 12TRXBI, 
Net $138 . 

12TRXB: Has all the feafures of Ihe 5P128'
plus a separate high-fr'eque:ncy driver wilh 
electrical crossover for still lowe', distortion. 

. Give~ widest spread of vital stereo range to 
'achieve large stereo listening area. 

such as Ihe new E-V REGA1- In 
Super-~ompoet. spe· 
cially de,lgned , ystem 

with tailored cornponents to give enhanced 
tClllge and purity of t_ with least los, of 
efficiency. Does not require high powered 
cimP\ifler. Net $147.50 

totally compatible 

E-V STEREO CARTRID~E 

* the fint stereo cartridge 

* the only field tested stereo C~~h idge 

Thousands already in use prove it 

* Ploy. All RECORDS 8ETIER 
Unexcelled for stereo; superior even '0 
your present cartridge for monalJrol 

* Highest vertical and horizon tal 
compliance 
For superior tracking, 
longest record weor 

* Best channel separation 
over 20 db between channels 

* Flatlest response 
Flat beyond Cludibillty to RJAA cur ve 

* Hum and rumble lor below any 
magnetic cartridge 

* T',",o ceramic elements de liver precise 
RIAA curve with no hum! 

* Exclusive E-V Built-in Vertical Rumble 
Suppressor allows record changer use 
for slereo 

* .7 ·mil replaceable Idiamond or 
sapphireJ stylus is the ideal siJe . .. 
gives you better reproduction, 
longer record wear 

Then choose a second amplifier and pte
amplifier. If this is your initial high fideli.y 
system, stort with ony stereophonic duol 
omplifier.preomplifier. Play monaurally \In. 
til you odd Q second speaker fa t s'er~o. 

Th. E·V Totally Compatible Steroo 
Cartridge Is the Industry's standord. 
Choos. tho modol to fit your no.ds: 

MODEL 21D-St.reo with .7.mil Diamond 
Stylu., Net $19.50 

MODEL 260ST -Dual Stylus Turnover from 
.7 -mil Diamond Stereo to J ·mil SappHire 
Monaural. Net $22.50 

or the I.V Velocity SI.reo Cartridge 
MODEL 21MD-Stereo with ,7 -mil Diamond 
Stylu., Net $19.50 

MODel 26MDST -Dual Stylus Turnover from 
.7-mil Diamond Stereo to 3-mil Sapphire 
Monaural , Net $22.50 

.maUe.t fotded~hom corner enclosure for best
j 

muska f 
balance and response "range: ph~-nomo'nal bass range; 
extended two full octaves. Metches the Coronet and other 

comparable speaker systems . With SpaB, Net $74.50, or 
8ARONET III with SPBB and T358 VHF driver, Ne t $111.50 

Add-on the new 
E-V CORONET~ .. 

comparable speak.r iyl~ 
t .... With SPI. 1 ·lnch 
speake" ,espoft.e down 
to 70 cps .• Net $65.00 

0' odd·on CORONET IA with SP.I and 
T358 VHf d,ive,. $102.00. or odd_ 
REGAliA. Net $10:1 

The oil-new Electro-Voice speaker system 
thot solves your Sf.i !'lce problem-save!! 
you money. Where! spoce doesn't permit 
you to add a second full .. ronge ~peoker, 
o Stereon is the answer. I It's compact, 
becov,a ihe Stereon vreprodvces only those; 
frequendes needed for stereo. Bass below 
300 cps does not contribute to the stereo 

./fed .. . so boss f,om borh I. handled 
~y you, pre.ont fvll.-range lpeokor through 
tho occ.<lory XX3 St.reon Control ~iI"'r. 

(finest f·V mid·bass, treble and high flit
quency com~nh give smooth response 
/, om 300 to 19.000 cpo.) 
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