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for Preamplification Quiet as Nightfall 
Two superlative low-noise high·mu twin triodes: 
RCA·7025- the tops in preamplifier tubes. Specially designed with 
new materials and short, rugged cage structure for low noise, hum, 
and microphonics. 
RCA·6EU7 - excellent performance with low noise in preamplifier 
stages. New·base pin arrangement facilitates design of a stereo 
preamplifier using the two triode units with good isolation between 
the two channels. 

For Power to Spare in Output Stages 
RCA·6973- compact, powerful g·pin min iature beam power tube. 
Four 6973's in class AB l push·pull service can deliver up to 24 
watts per stereo channel (or 48 walts monophonic) with total 
harmonic distortion of only 2%. 
RCA·7027·A- glass octal beam power tube for very high power out
put. Four in AB l push·pull service can deliver up to 76 walts per 
channel with only 2% distortion! 

Enjoy the best sound 
your stereo system can deliver. 
Be sure the tubes are RCA ! 

l ____ _ 

RCA·7199- low·noise medium·mu tr iode- sharp cutoff pent ode. Can 
be used as a phase splitter, driver , input or tone control amplifier 
in low·level or intermediate stages. Pentode unit can function as a 
high·gain voltage ampl ifier while triode secti on operates independ· 
ently as a phase splitter. 

For the Best in Low·Cost Stereo 
RCA.50FE5""THE tube for stereo circu its that are long on power 
and short on cost. With only three tubes: two SOFES's and one 
12AX7, you have a complete stereo amplifier capable of delivering 
5.6 watts of audio power per channel (or 11.2 monophonic). 
RCA·50EH5- a 7·pin miniature power pentode with extremely high 
transconductance (14,600 micromhos), and high power sensitivity 
at very low plate and screen voltages. Superb for low·cost stereo 
amplifiers, radios and l·tube phonographs . 

RCA Electron Tube Division, Harrison , New Jersey 

T he Most Trusted Name in Sound 
RADIO CORPORATION OF AMERICA 
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FM MULTIPLEX 
STEREO BROADCAST 
MAKES HISTORY 

CHICAGO,I1I.-Station 
WKFM made the world's first FM 
stereo multiplex broadcast simul
taneous with their usual back
ground music programming. 
Equipment used was designed, 
constructed, and installed by 
Sherwood Electronic Laboratories. 
Another World's "first" was 
achieved by Sherwood's sponsor
ing the FM Stereocast. 

Edward S. Miller, Gen. Mgr. of Sherwood cues Frank 
Kovas, WKFM Pres ., 10 slarl Ihe pioneer slereoca,1. 

PRESS PARTY 
Gathered at the Gaslight Club 

in Chicago were members of the 
electronics industry and the press. 
The Stereo Multiplex broadcast 
was received via the new Sherwood 
S-8000 FM/MX Stereo Receiver 
-the first such unit on the market. 

John Radlke, Sher
wood 's Chief Research 
Engineer, checks oul 
WKFM ', slereo multi
plex Iransmilling 
equipmenl. 

Sherwood 's Bud Fields 
and Jerry Fields of Musi
Craft enjoy Ihe firsl ,Ier
eocasl over Sh erwood's 
new S-8000 64·wall 
Siereo FM Receiver. 

Reporlers from eleclronics publicalio", enjoyed Ihe 
chonge of pace 01 Ch icago's Ga,light Club. 

For details on the 8-8000 or 
versatile Stereo MX adapters write 
Sherwood Electronic Laboratories, 
Inc. , 4300 N. California Avenue, 
Chicago 18, Illinois. Dept. 9A. 
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MODEL 6~ 
3 SPEED 4 TRACK 

STEREO PLAYBACK 
TAPE DECK $199.50 

A proud new achievement! For 
pure playback of 2 and 4 track 
stereo and monaural tapes. Superb 
frequency response. Installs in hi·fi 
systems. Has facilities for adding 
erase and record heads;. 2 outputs 
for plug.in preamplifiers. Adapt. 
able for language lah and indus· 
trial use. 

MODEL 6 
3 SPEED 4 TRACK .:

STEREO RECORD/PLAYBACK 
TAPE DECK' $498. 

Ask any owner ahout tIus mag· 
nificent instrument! Incorporates 
into hi-fi systems. Records 4 track; 
plays' back 2. ~nd 4 track stereo 
and monaural tapes. Has 3 separate 
heads and offers Track Adding, 
Sound.On-Sound, Direct Monitor, 
Silent Pause, Push Button Control. 
Remote control "F" model avail· 
able. 

SEE YOUR DEALER OR WRITE DIRECT 

·Tandberg of America. Inc. 8 Third Ave,. Pelham. N. y, 

2 

AUOIOclinic 

JOSEPH GIOVANELLI ':' 

Note-

The volume of correspondence handled 
by th·i-s column is increasing constantly. 
The?'efoTe, if any of y01t find that an 
answeT is not fQ7·thcoming with the speed 
of !'eply to which you are accustomed, 
you will unde?'stand why this is so, 

In order for me to wode as quickly as 
possible with no sacTifice in the complete
ness of the answers to YOUI' questions, I 
look fQ7' ways which make it mechanically 
easiel' for me to get the wOl'k out. May I 
enlist Y07tr cooperation? You can help by 
including Y07tr address in the body of the 
letter in addition to its being provided on 
the self-addl'essed, stmnped envelope y07t 
enclose with YOUI' lettel', 
Thanks a lot. 

Tape Copying 

Q. Please tell me how to Tep'l'ocluce 
quality tapes from an original tape . I 
have been making good originals on a selni· 
professional machine and have been tl'ying 
to copy these directly on a home tape 1'13-

cO'l'del' , Regardless of 1vhich machine is 
used to copy from, or to, neither way is 
acceptable on playback. Russel B . Maxey, 
ColUlnbia, S.C. 

A. If it is possible for you to do so, I 
suggest that you measure the frequency 
responses of both machines. The chances 
are good that the home machine will not 
have anywhere near the high-frequency 
response possessed by the semi-profes
sional machine. Assuming that both ma
chines do have good responses, there is 
still the possibility of high-frequency 
losses in the final dub. Let us assume, for 
example, that the semi-professional ma
chine is down 3 db at 15,000 cps, and t hat 
the home machine is down 6 db at 15,000 
cps. The original tape was made on the 
semi-professional machine. It is, therefore, 
down 3 db at 15,000 cps. When this tape 
is copied on the home machine, the signal 
at 15,000 cps is further attenuated. It is 
now down 9 db at this frequency. If 
you were using two semi-professional ma
chines-same model- the response would 
be down 6 db at this point in the spectrum. 
This would represent a noticeable differ
ence in sound quality to the ear, between 
the original and the dub. 

Recording companies use equalizers to 
restore the lost highs. They introduce a 
rising characterist ic into the dubbing pro
cess to offset the losses in the mastering 
machine, the playback machine, and the 

• 9420 Newkirk A.ve., Bl'ooklyn 3, N .Y. 

dub-copying machine. By this method, 
several generations of tape can be made 
without serious impairment of the highs. 
However, the signal-to-noise ratio is sac
rificed to some extent. 

Turntable Motor Speed 

Q. My turntable motor does not come 
1tp to speed for several minutes after it 
'is turned on. I know the motor is at 
fault and not the dTive because I re
moved the platter and watched the motor 
shaft after turning on the machine. The 
motor Tan slowly for seveTaI minutes. Then 
it suddenly picked up speed. I found that 
once the motor did come up to speed, it 
1vas the correct speed as determined by a 
stroboscope. What is the cause of this 
condition? How can it be repail'eiU H. A.. 
Cumming, Rochelle Park, N ,J. 

A. Your turntable motor does not come 
up to speed for either one or both of the 
following reasons : 

The first and most easily remedied is 
simply a lack of lubrication of the motor 
bearings. Use No. 10 oil or as otherwise 
specified by the manufacturer. This is a 
good time to lubricate the rest of the turn
table assembly. 

The second reason for the failure of the 
turntable motor to come up to speed 
quickly may lie in a defective phase shift 
capacitor if the motor involved is of 
the hysteresis type. To remedy this trouble, 
replace the faulty capacitor. 
(It is connected in series with one of the 
windings of the motor. ) 

Taping from FM 

All of my steTeophonic Tecording and 
l'eprodncing equipment is new and in ex
cellent oondition. 

We have two FM stations which si'/lHtI
taneously broadcast high-quality taped 
mater·ial in stereophonic sound, each station 
broadcasting one channel of the tape. I 
have been attempting to record these 
progTams on my stereo tape recorder. Thus 
far I have had little success, due to a 
peculiar condition which I cannot under
s·tand. The two stations are heard loud 
and cleaT with perfect reception. I '/lwde 
the Tecordings with the exception of the 
usual excellent results, W hen I played baok 
the recording, station A sounded very 
good. Station B has a sort Of whistling 
background interf eTence, a vag1te, high
frequency hash. I find this situation only 
after the recording has been made and 
dUTing playback. SepaTating the tunel'S by 
as much as 20 feet does no good at all. 
Neither does reversing the stations as re-
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THE ANSWER IS: Use the caTtridge of your choice 
... any manufacturer, any model! ,. 

The arm on the Type A will bring out the best in any cartridge 
_ . . tracking (and tripping) at the lightest pressure specified by 
the cartridge manufacturer. This includes the professional mod
els, which were developed originally for separately-sold tone 
arms because of their high compliance. D Now,Garrard integrates 
precisely such an arm into the Type A Automatic Turntable. This 
is a dynamically-balanced, counterweighted arm, designed and 
built with the same precision, the same balance, the same free
dpm from friction, the same playback charac
teristics and low resonance expected in tone 
arms separately sold, regard less of price. 
The Type A arm, operating in conjunction 

with a weighted, full-size, non-magnetic turntable; a laboratory
balanced, double-shielded motor; and (when you want it) the 
gentlest automatic record-handling mechanism ever designed; 
rewards you with the full measure of the magnificent reproduc
tion achieved by any of the latest, finest, stereo cartridges. D 
Extravagant concept, yes .. . but the price of the Garrard Type A 

Automatic Turntable is exceedingly modest, only $79.50. 
For illustra ted literature , write D ept. GM-ll, 

Garrard Sales Corporation, Port Washington, N. Y. 

, GARRARD'S lABS~~~~~RY TYPE A 
AUTOMATIC TURNTABLE 
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NEW! 

-,q&,_,q&1 

PROOUC.'t 

PRi\}\iW 

(Approximately 160 pages) 

THE 

AUDIOGUIDE 
Featuring 

FM-STEREO 
.. Eight complete articles about 

the most exciting development 

since the beginning of high 

fide.lity ... written by the 

men who worked be

hind the scenes to 

make FM STEREO 

possible 

$1.00 postpaid* 

HERE'S WHAT YOU CET FOR ONLY $1.00 

PART I_Eight articles with complete schematics and descriptive data by 

such authorities as Antal Csicsatka and Robert M. Linz of Gen

eral Electric Co., Daniel R. von Recklinghausen of H. H. Scott, Inc., Fred Merg

ner of Fisher Radio Corporation, Leonard Feldman of Crosby Electronics, Inc., 

Carl G. Eilers of Zenith Radio Corporation, Norman H. Crowhurst, and 

AUDIO's own Dave Saslaw and Edward Tatnall Canby-a complete compila

tion of the FM-Stereo articles in the June, July, and August issues. 

PART II_A complete "Buyers Guide" to all of the newest high fidelity 

products, some yet to be unveiled at the 1961 New York High 

Fidelity Music Show. Truly the most complete directory of FM-Stereo and 

components, with all specifications and prices. 

READY SEPTEMBER 1 -- ORDER YOUR COpy NOW 

AUDIO, Dept. AG-2, 
P. O. Box 629, 
Mineola, New York . 

Enclosed is $. .., please send me postpaid ' ..... .. .. copies of the new AUDIOGUIDE. 

Name ................ .. .... . 

Address 

City ................ ... .. ... .. ...... ......... ........ ... ............ Zone State ... 

'Sent postpaid in the U.S., Canada, and Mexico. Please add 25¢ for fore ign orders. 

gaTCZs the t~t1W1'S imp1'0'Ve 01 e s·ituation. 
This p1'oves that 'if one t~tner is at fa·!tlt, 
then both of them a1·e . 

The f01'egoi1bg is t?'lie of one ~tation 
only, even when this stati01b 'is used f01' 
1nonophon'ic 1·ecorclvng. SOl1le 1110ntll. s ago, 
when sta·tion A was clo'ing t Ile 'a?ne type 
of b1'oadcasting btl,t with a station C, I 
got some ve1'y fine tapes. 

What can I do to remedy this tmfQ1'
ttmate sittwtion? Ha1'1'y E. Hydal, Glen
dale, Calif. 

A. This is an odd one, all right, and is 
a situation which will be repea ted again 
and again unless tuner and multiplex 
adapter manufacturers take this into con
sideration. As you know, steTeo multiplex 
broadcasts are just around the corner. 
Even though very few aTe taking place at 
this time, some stations a re broadcasting 
multiplexed background music transmis
sions. 

What has this to do with your problem ~ 
Let us assume that station B is trans

mitting just such a background music 
service. 'rhus, the transmissions from this 
station contain a subcanier whose fre
quency is outside our hearing range. All 
tuners possess some kind of de-emphasis 
network to reduce high frequencies as 
prescribed operating procedures. A de·em
phasis of the type nse(l in tuuers is of 
simple RC design. This means that the 
signal from the carrier is not likely to be 
completely suppressed and could still 
appear in the ontput of your tnuer. I 
think that this su bcanier is getting into 
your tape machine and beating with the 
bias oscillator. (This beat tone is the 
background hash you are hearing.) Since 
this occurs at the recording heael, the 
sound would not be noticed during the 
monitoring of the program nnless the ma
chiue were equipped with a separate play
back head. 

If the foregoing assumption is correct, 
a low·pass fi lter must be designed to be 
placed between the outpnt of the tuner 
and the input of the tape recorder. 

Phase Reversal in Preamplifiers 

Q. I wottld like to use catli oclyne phase 
splitte1's in the Mttp~tt of a preamplifier I 
Mn desig1~ing to enable me to Teverse 
phase on one channel meTely by sw'itching 
the Mttput !1'o1n cathode to plate. Shottld 
I ~tse any !1'equency compensating Cill'Cltits 
to eq~ialize the possible differences ·in the 
two Ci1'C1tits, 01' wUl that be 1I1mecessa·ry ? 
William W. KiTkness, New York, N.Y. 

A. You do not need any f requency-cor
recting networks. Just l'emember that a 
phase-splitter circuit is highly degenera
tive. Compensation in such a circuit is 
automatic. These circuits are sometimes 
accused of having a slightly nsmg J"e
sponse because of the small capacitance 
to ground created by the heater· cathode 
capacitance. This rise, however, if i t exist s 
at all, is small. It will be produced in both 
the plate and cathode circuits. 

The effect of such a rise can be further 
reduced by making the cathode and plate 
resistor as low in value as possible. This 
will mean that the reactance of t he heater
cathode capacitance will have to be larger 
to create this rise than would be true wh en 
higher valnes of cathode and plate loa ds 
are employed. lE 
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I • 
IDENTICAL TWINS, MALE 

ih 
HI·F{'FANS PllEFERRED 

Ide'1Hu! [lImNml' Emploj1l'lcl Bt!tground. ~dnd. AC.' 2fi.aS 

I 

f '" 

Feb. 7th: 
(the Taylol' TWins'; beghnp thei,. duel of kits!) 

.Don and Larry Taylor, with twin backgrounds and skills, have competi
tively built kit after kit, Paco vs. other makes. In one test Don built the 
Paco, in the next Larry did. Net results: Paco kits proved faster, easier, 
and better in performance. For a typical Twin-Test report turn the page~ 

AUDIO • SEPTEMBER, 1961 5 
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HERE ARE JUST A FEW OF 
PACO'S NEWEST KITS: 

SA-40 STEREO PREAMP-AMPLIFIER: Power: 20W (RMS) per channel, 40W total. Peak, 
40W with 80W total. Response: 30 cps to 90 Kc, within 1.0 DB. Distortion: within 0.5 % 
at 20W per channel. Includes: 14 inputs and 14 Panel Controls, black and gold case. 
SA-40 'Kit with enclosure, "Twin-Tested" operating assembly manual ., '" .. $79.95 net 
SA-40W: Factory-wired, ready to operate •. . . ..... . .. . .. . .. . . .. ... ....... $129.95 net 
SA-50: Stereo Kit as above with different styling, 25w per channel . . . . • . . . .. TBA> 

ST-25 FM TUNER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmonic Distortion: 
less than 1 %. Includesl'- Dual Limiters, AFC and AFC Defeat, "Eye" type tuning indi
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost. 
ST-25 Kit. with fully-wired prealigned f ront end. " Twin-Tested" manual. .. $42.95 net 
ST-25W: Factory-wired"readY to operate ............ .• .• •. •• • .. , •.. .. . . $59.95 net 

FM-TUNER/AMPLIFIER (ST-26) AND SPEAKER (l-3) KIT COMBINATION: This low-cost 
component high fidelity FM radio system is ideal for p'rofessional offices, dens, base
ment playrooms, stores, etc. They're fun to buijd thanks to Paco's "Twin-Tested" 
operating assembly manual. •. • 
ST-2.6 FM Tuner IAmplifier is similar in specification to the ST-25 '(above), but contains 
'compact amplifier with phono input. As a kit, with fully-wired prealigned front end. 
Handsome black and gold case or walnut enclosure at slight extra co·st .. . . $54.95 net 
ST-26W: Factory-wired, ready to operate_ .... , . .. ...... . .... , • . s • • ••• . • $69.95 net 
t-3 Speaker Semi-Kit: Complements the ST-26 in size and appearance.. Lifelike response 
from ultra-compact, high efficiency speaker in walnut finished cabinet •. -.-. . ' ... . . TBA> 

t-2 2-WAY BOOKSHELF SPEAKER SEMI
K.IT: A long-excursion 10" Jensen woofer 
a!ld Jensen compression horn-type 
tweeter in sOlid, . acou.stically-crafted 
factory-built cabinet for vertical or hori
zontal mounting. Response: 45 cps to 
15 Kc; N~minal Impedance: 8 ohms over
all. Includes: Adjustable Brilliance Con. 
trol; Built-In Crossover Network. 

DF-90 TRANSISTORIZED DEPTH FINDER 
KIT: Protect your boat against shoals 
and underwater hazards with this com
pact , easy-to·read depth finder. locates 
hard-to-find schools of fish, too. A low 
cost safety device for every boat owner. 

Fully Transistorized: 5 tranSistors, low 
battery drain for very long battery i ife. 

L-2U Semi-Kit: Unfinished. Complete Fast,. Easy Readings:· over-sized scale 
with "Twin-Tested" operating assembly with l-U. calibrations Irbm 0-120 ft. 
manual .... . ..... . .. . .... $59.95 net 
l-2F Semi-Kit: Walnut finish on all four DF-90 Kit: Complete with "Twin-Tested" -
sides. Complete with "Twin-Tested" op- assembly operating manual .. $84.50 net 
erating assembly manua1.· .. . $69.95 net DF-90W: Factory·wired .. ' .$135.50 net 

© 1961 , PACOTRONICS, INC. All PRICES INCl. F. E. T. 'Price to be announced 

MEET THE PACO TWINS IN BOOTH 438 AT N. Y. HICH FIDELITY SHOW 
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THE PACO KITS YOU WANT 
ARE AT THESE DISTRIBUTORS: 
ALABAMA 
Anniston Southeastern Radio Parts 
Gadsden Southeastern Radio Parts 
Mobile Emrich Radio Supply 
Montgomery Southeastern Radio Parts 
Selma Southeastern Radio Parts 
CALIFORNIA 
Bellflower Giant Electronics 
Berkeley Electronic Suppl i ers 
Long Beach R. C. & L. F. Hall, Inc. 
Los Angeles L. A. Electronic Supply 
Mountainview Ray·Tel Industrial Co. 
Palo Alto Peninsula Electronics Supply 
Zack Electronics 
Pasadena Dow Radio, Inc. 
Reseda Dulco Sound Systems 
Sacramento Lombards Electronics 
Salinas Peninsula Electronics Supply 
San Diego Silvergate Radio Supply 
San Francisco Market Radio Supply Co. 
lack Electronics 
San lose Electronic Center 
Peninsula Electronics Supply 
San Jose T. V. Supply 
Schad Electronic Supply 
United Radio & T. V. 
San Mateo San Mateo Elec. Supply Co . 
Sunnyvale Sunnyvale Electronics 
Vallejo Electronics' Best Buy 
Whittier Hi-Fi Haven 
COLORADO 
Denver Electronic Parts Company 
CONNECTICUT 
Bridgeport Hatry Electronic Enterprises 
Hartford Del Padre Supply of Hartford 
Hatry Electronic Enterprises 
Signal Electronic Center 
Sceli Electronics 
New Britain United Electronics 
New Haven American Television, Inc. 
Hatry Electronic Enterprises 
Norwich Aikens Electronic Supply Inc. 
Waterbury Hatry Electronic Enterprises 
Parts Unlimited Stores 
See your classified phone directory 

FLORIDA 
Daytona Beach Hammond Electr., Inc. 
Jacksonville Hammond Electronics, Inc. 

~~~~r~:d R~~~mSou~nlectronics, Inc. 
Melbourne Electr. Wholesalers, Inc. 
Miami Electronic Equipment Co., Inc. 
Electronic Wholesalers, Inc. 
Herman Electronics 
Orlando Hammond Electronics, Inc. 
Tampa Hammond Electronics, Inc. 
Kinkade Radio Supply _ 
Thurow Electronics 
GEORGIA 
Athens Southeastern Radio Parts 
Atlanta Southeastern Radio Parts 
Gainesville Southeastern Radio Parts 
La Grange Southeastern Radio Parts 
Rome Southeastern Radio Parts 
Savannah Southeastern Radio Parts 
HAWAII 
Honolulu Precision Radio Ltd. 

ILLINOIS 
Champaign Electronic Parts Co. 
Chicago Arthur Nagel Inc. 
Irving Joseph, Inc. 
U. S. Radio & T. V. Supplies 
Joliet Mainline Industrial Supply Co. 
INDIANA 
Bloomington H. A. Williams Co_ 
Columbus H. A. Williams Co. 
Indianapolis Graham Elec. Supply Inc. 
Meunier Electronic Supply Co. 
Van Sickle Radio Supply Co_ 
Lafayette Lafayette Radio Supply 
Muncie Muncie Electronic Supply 
Richmond H'. A, Williams Co, 
KENTUCKY 
Lexington Radio Electronic Equip, Co . 
Louisville P. I. Burks Co. 

MARYLAND 
Baltimore Hi-Fi Shops 
Hagerstown limmerman Wholesalers 
Wheaton Key Electronics 
MASSACHUSETTS 
Brockton Tee Vee Supply Co. 
Chelsea Lektron, Inc, 
Holyoke Kathleen Smith Music Shop Inc, 
Jamaica Plain Tee Vee Supply Co. 
Milford Tee Vee Supply Co. 
Peabody Tee Vee Supply Co. 
Springfield Del Padre Music Shop Inc. 
Del Padre Supply of Springfield 
MICHIGAN 
Battle Creek Electronic Supply Corp, 
Dearborn Hi-Fi Studios, Inc. 
Detroit Hi Fidelity Workshop 
Hi-Fi Studios, Inc_ 
Radio Specialties Co. 
Grand Rapids Bursma Radio Supply 
Grosse Point Hi Fidelity Workshop 
Kalamazoo Electronic Supply Corp. 
Pontiac Hi Fidelity Workshop 

Wyandotte Hi Fidelity Workshop 
Radio Specialties Co. 
MINNESOTA 
Minneapolis Ken Craft Hi-Fi 
St. Paul Electronic Market 
MISSOURI 
Kansas City McGee Radio Co, 
St. Louis Olive Electronic Supply 
NEBRASKA 
Scotts Bluff Tri State Electronics Inc. 
NEW HAMPSHIRE 
Concord Evans Radio 
NEW JERSEY 

~:~t~~~:~~ ~;:;~~o TEI~i:fr~~\~;Y~~: 
Morris Plains Park ElectroniC Corp. 
Newark Terminal-Hudson 
North Bergen Arnco T, V. Parts Corp, 
Passaic Ed's Electronics Inc. 
Princeton Sun Radio & Electronics Co. 
Springfield Disco ElectroniCS, Inc. 
westwood Arnco T. V. Parts Corp. 

Parts Unlimited Stores 
See your classified phone directory 

NEW MEXICO 
Los Alamos Valley Engineering Co. 

NEW YORK 
Bayside Snyder Electronic Distrs. Inc. 
Brooklyn Witmal Electronics 
Benray Electronio Distributors 
Bronx Adamson Electronic Corp. 
Elmont Great Eastern Mills-Electronics 
Hempstead Newmark & Lewis 
Jamaica Harrison Radio Corp. 
Peerless Radio Dis!. Inc. 
long Island City Electronics Supply Corp. 
Mineola Arrow Electronics Inc. 
New Hyde Park Dressner Audio Sales Co, 
New York City Adson Electronics 
Arrow Electronics 
Dale Electronics Co. 
Grand Central Radio 
Harrison Radio Corp. 
Hi Fidelity Center 
Magic Vue Television Corp. 
Magna Electrqnrcs Co, 
Sun Radio & Electronic. Co. 
Terminal-Hudson 
Wilmar Distributors Corp. 
Zalytron Tube Corp. 
Rochester Rochester Radio Supply Co, 
Schenectady Grimmers Elec, Parts Sup, 
Syracuse Syracuse Radio Supply Co. 
Parts Unlimited Stores . 
See your classified phone directory 

NORTH CAROLINA 
Concord Mac Victor Electr. Supp'llnc. 
OHIO 
Columbus Whitehead Radio Co. 
Cincinnati United RadiO, Inc. 
Dayton Srepco Inc. 
Toledo Lifetime Electronics 
Warren Radio Co. 
Warren Valley Electronics 
Youngstown Armies Electronics 
PENNSYLVANIA 
Allentown A. A. Peters, Inc, 
Charleroi Barno Radio Co. 
Erie Mace Electronics 
Harrisburg Electronic Wholesalers, Inc. 
Radio Distributing Co, 
McKeesport Barno Radio Co. 
New Brighton Television Parts Co., Inc. 
Pittsburgh House of Audio 
Metropolitan Distributors, Inc, 
Opus One* 
Reading George 0 , Barbey Co. 
State College Alva Electronics Dis!. Inc, 
Tarentum Huston TV Parts Co, 
Wilkes-Barre General Radio & Elec. Co. 
RHODE ISLA~D 
Providence Electronic Distributors, Inc. 
SOUTH CAROLINA 
Columbia Hi-Fi Sound & Records Co. 
Southeastern Radio Parts 
SOUTH DAKOTA 
Rapid City Dakota Electronics 
TENNESSEE 
Chattanooga Curle Radio Supply 
Nashville Electra Distributing Co, 
TEXAS 
Abilene R & R Electronics Co. 
Amarfllo R & R Electronics Co. 
Austin Modern Electronics Co. 
Service Electronic Supply 
Bay City R. C. & l. F. Hall, Inc. 
Baytown R. C, & L. F. Hall, Inc, 
Beaumont R. C. & L. F_ Hall, Inc. 
Conroe R. C. & l. F_ Hall, Inc , 
Corpus Christi Modern Electronics Co. 
Denison Denison Radio Supply 
Freeport R. C. & l. F, Hall , Inc , 
Galveston Electrotex 
R. C, & L. F. Hall, Inc , 
Houston Electrotex 
Gilbert Co. 
R. C,.& l. F. Hall, Inc. 

(Continued on next page) -----)~ 

BUILD A HI-FI MUSIC WALL! Don Brann's new book How to 
Build a Hi-Fi Music Wall gives you step-by-step instructions 'for 
building a decorator styled cabinet or an entire music wall. Send 
50c and your name and address to: PACOTRONICS, INC. , Dept.A-9 
70-31 84th Street, Glendale 27, New York. 
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PACO DISTRIBUTOR LIST (cont'd.) 

TEXAS (Continued) 
Midland R & R Electronics Co. 
Odessa R & R Electronics Co. 
Pasadena R. C. & L. F. Hall, Inc. 
San Angelo R & R Electronics Co. 
San Antonio Mode rn El ectronics Co. 
Sherman Electronics Supply Inc. 
Texas City Ele ctrotex 
R. C. & L. F. Hall, Inc. 
Wichita Falls R & R El ectronics Co. 
WASHINGTON 
Seattle Empire Electronic Supply Inc. 
Northgat e Cameras 
Paci fic Electronic Sales Co. , Inc. 
Radio Products Sales Co ., Inc. 
Spokane E. M. Johnson Co. 
Tacoma Branham Hi-Fi . 
Sound Center 

. WASHINGTON, D. C. 
Elec. Wholesalers, Inc. 
Rucker El ectronic Products Inc. 
Arlington, Va" Key El ectronics 
Rucker El ectronic Products Inc. 
College Park, Md. Rucke r Elec. Prod. Inc. 
Silver Spring Rucker Elec. Prod . Inc. 
Silver Spring Electronic Supply 
WISCONSIN 
Milwaukee Acme Radio Supply 
west Allis Hi·Fi Salon 
EXPORT: 
Morhan Exporting Corp., New York, N. Y. 
CANADA: 
Atlas Radio Corp., Toronto, Ontario 

PAce 

rP 
PACOTRONICS 

For. free illustrated PACO catalog write: 
Paco Elej:tronics, Dept. A·9 
70·31 84th Street, Glendale 27, N. Y. 
A subsidiary of PACOTRONICS, INC. 

You spent 
$450,000,000 

on bowling last year 

13 Yz times as much as you 
gave to fight cancer 

Shocking? Yes. And here's another 
shocking fact: in 1961, cancer will 
strike in approximately two out of 
three homes. 

Go bowling. It's fun. Enjoy yourself. 
But when you spend fifty cents 
to knock down pins- give as 
much to the American Cancer 
Society-to knock out cancer. 

If you do that, you will be 
giving $450,000,000 to fight 
cancer this year. Thirteen and a 
half times as much as last year! 
Fight cancer with a checkup-
and a check to the American .. 
Cancer Society. 

LETTERS 
IS OUR FACE RED! 
SIR: 

The face of the man responsible for the 
EDl'l'OR'S REVIEW in t he August issue 
should be quite reel; qu ite reel indeed ~ 

Two years after tbe National Bureau 
of Standards had annoull.ceel that it wa s 
changing from ~viAF to pF, you finally 
come around to it too, but you don' t even 
cbeck up on how the word is spelled! 
"Pica farad" my eye ! The word is "Pico
farad. I hope you will be mall enough to 
conect the mistake next month. (S ee ! W e 
al·e. ED. ) If you have to save fa ce, blame 
it 011 th e printer , but I think you owe it 
to your readers not to let such a glaring 
mistal(e go ullcorrected. 

And while you are a t it, you might 
publish also th e other prefixes adopted by 
th e NBS at th e same tillle ; they are : 

T = Tera· = 10" m = Milli- = 10-" 
G = Giga- = 10' iA = Micro· = 10-0 

M = Mega· = 10· n = Nano· = 10-' 
K = Ki lo· = 10' P = Pico- = 10-'" 

Thus,- 15 N ano·seconds are 15 x 10-" sec· 
onds, which used to be-and often still is 
- called 15 Milli·microseconds. If these 
designations will be adopted across the 
boa rd , we will not be talking a bout Kilo· 
Mega.·cycles any more, but they will be 
called "Giga-cycles. I don 't expect to see 
that day, however. 

British engineers have been nsing the 
pF for a long t ime ; as a matter of fact , 
wh en talking to each other they do not put 
15 Picofarads here and 80 Picofarads 
there-they p ut 15 "Puffs" bere and 80 
"Puffs" there, whi ch I think is cute. 

SIR: 

WALTER RICH'l']';R 
8575 N. Hawth~1"ll e Rd. , 
Milwa ukee 17, Wis. 

GraJlted it (the picofarad ) is a 
highly usefu l unit, with a convenient abo 
brevia tiOll, pf. Howe\'er, it is correctly 
spelled picofara d (pronounced pee·co·far· 
ad), and shouldn ' t be confused wi t h pica. 
type. While I have met up witb tbe new 
prefix es in elect roni cs cou rses since, I fi rst 
hea rd about them in AUDIO (in the L et· 
tel'S column, September, 1958) , so I f er I 

t ba t AU DIO has a special responsi bili ty in 
using the new teTlns and using them cor· 
rectly. Hence I am pleased that you a rc 
plannillg to use pf. 

PHILIP N . BRIDGES, 
5100 H,andolph l td., 
Hockville, Md. 

SIR: 
May I commend t he good intentions ex· 

pressed in your editorial of August . U n· 
fortuna tely you succeeded in accumulating 
two mistakes of terminology. As a. Euro· 
pean reader and a ci tizen of France, home 
of the metri c system, I am perhaps o..-er· 
sensitized in the glorious mess revealed in 
this respect by reading most Americau 
techni cal papers. Not ouly do most authors 
ignore the metric syst em but t hey butcher 
it maliciollsly . 

. . . (pi cofa ra d) is not abbreviatecl "pf," 
but "pF." There is an accepted teTln i
nology ill use tllToughout the scientific 
world except with some American t echni
cal mRgazines. Clarity, precision, accuracy 
shoul d be qualities attachecl to any pub· 
lished technical paper. In a publication of 
t he st a tu of AUDIO, a littl e editing 011 that 
subject would enhauce the standing of 
your a rticles. 

As other examples of most fonn el er· 
rors: megacycles should be MHz (mega
hertz ) in stead of mc or MC ; deci bels 
shoul d be dB instead of db; milliamperes 
should be mA instead of ma; kilowatts 
should be kW instead of lnv or Kw ... . 

BERNARD R. MALANDAI N, 
41-50 78th Street , 
Elmhurst 73, N.Y. 

A lId that was '/lot all ot them ! W e M e 
now bl/,~ ily engaged in wTi t'ing "picotm'ad" 
1000 t i111 CS on the lI em'est blacleboal'd (or 
shonlcl we have said one leUotimJes ?). At 
least, we pl'obably wi ll not ma7ce t7lis 
mist alee aga'in. 

W71ile we l'ccogn:ize the Teasons to'r til e 
~I.se of capi tal lette?'s in abbl'eviatiolt of 
ads t ype, we f eel that less capital'ization 
ma.lees fOl' eas-ie?' l·eacUng. Unless nem'ly 
e'v81'ybody ob.iects, we shall contin1te to use 
lower case lettcn in db, ma, 11171 , pt, (L1ttl 

so on. En. 

THIS MONTH'S COVER 
F rom t he 1960 P ace Setter , which was 

dC3cribed thoroughly in H011se B eCL1ltifn l 
beginning with the F ebruary issue, comes 
this music waU-only a tiny portion of 
the remarkable f acilities of this dream 
home. Quoting directly from Hml se B ea.u· 
t'i/1I,I: "The ever·increasing alTay of ap· 
pliances for entertainment and entertain
ing has become part of everyday life. 
Television, radio, and all the accoutre
ments for sound reproduction are as much 
with us as plumbing and heating . .. In 
t his house all these elements ::.re brought 
together, creating a household center for 
musical enjoyment throughout the house, 
along with plenty of spa ce fo r a big 
library of records, tapes, sheet music, and 
scores. Also included nre sound chamber s 
for the organ speakers and the stereo 
system, and a TV set that proj ects from 
the rear onto a large screen." 

The diagram at the right shows t he in· 
terio}' arrangement of t he music wall with 
Bell Sound tuner, amplifier, and tape Te· 
corder making np the basic high fidelity 
system. 

For a complete description of the 1960 
Pace Setter-with many elaborate photos 

and diagrams- the }'eader really should 
locRte a copy of the February, 1961, issne 
of H O'use B eauti f?II , through whose cOllrtes~' 
the diagram was furnished. 
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Adds eleven outstanding qualities: 
1. Dyna Lift* Self lifting device eliminates stylus abuse and undesirable run out groove sound at th e 
end of the record. Dyna lift's magnetic system lifts arm p erfectly from r ecord more delicately than 
possible with th e human hancl. As proven by actual test s conducted. 0 2. Perfect Dynamic Balance 
Achieved by locating pivot points at exact center of arm mass. 0 3. Precise stylus force adjustment 
Calibrated knob dials any stylus force from 0-8 grams. Accuracy -I- O.lg 0 4. Maximum compliance 
Precision vertical and lateral hall b earing suspensions. 0 5. Lowest fundamental resonance 8 cycles 
p er second. 0 6. Stylus overhang adjustment Unique cartridge brack et-mount permits adjustment of 
cartridge position in sh ell for lowest tracking error. (0.65° ) 0 7. Lowest inertia Achieved by criti cally 
calculated distribution of arm mass. 0 8. 5 wire circuit eliminates ground loops separate 5th wire 
provides common ground for arm and turntable. Complete shielding. • 9. Plug-in installation Arm 
provided with plug t erminal and supplied with 4 foot shielded plug in cable assembly. 0 10. Self latching 
arm rest. 0 11. Vertical Height Adjustment for both arm and arm r est-l% inches. 0 

Empire 980 Arm including Dyna-Lift .. .. . $50.00 e m p Itl r e 
Visit your Hi.Fidelity dealer now. 
F or descriptive literature write to,' DYNA.EMPIRE INC.. GARDEN CITy. N. Y. 

*Patent pending. 
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CHESTER SANTON ':: 

Sound Effects, Volume 2 
Audio Fidelity DFS 7010 

There's nothing like a fresh batch of 
sounds-in-stereo from AF to pnt a group of 
voice coils on their mettle. The value of this 
series by Audio Fidelity extends in severa l 
directions. It gives a new dimension in fre
quency range to the challenging "big" sounds 
that have intrigued earlier recording tech
nicians. It introduces an entirely new group 
of heavy-duty sounds for ou r amazement. 
Then, to cap it all, they go after some sound 
patterns of an extremely subtle and illusive 
nature. In Volume '.rwo, unlike the first re
lease, the grooves are not locked at the con
clnsion of each band. The twenty-four bands 
on each side of the record require no f urther 
attention once the side Is begun. 

About one fourth of Volume T wo Is de
voted to animal sounds, ranging from the 
roar of African elephants to the different 
efforts of lambs and goats. As with sounds 
of a more mechanical nature, some animals 
register better than others on mike. The sea 
ilons are particnlarly effective with the water 
acting as a sounding board. Among the 
sounds selected for floor shaking, the engines 
of a 707 jet liner going into action are 
still hard to beat. Crowding the jet for 
attention are the very realistic samples of 
heavy-duty motors a nd a coni-hoist winch 
room at a New York City utility plant. The 
nntural attributes of stereo recording of 
moving objects get t heir best display in the 
flight of a helicopter, t he skoveling of scrap 
metal (picked up in one channel and dropped 
in the other) and a trU'ly profligate throw of 
dice. There are several remarkable examples 
of room presence created by the echoes of a 
fencing session and a handball court. There 
is more than one surprise in store fo r the 
audiofan In this release. My favorite is a 
sound I never expected to hear on a record
the dealing of playing cards. The soft whisper 
of each card as it lands at one of fonr 
widely-separated points speaks volumes for 
the sensitivity of the Audio Fidelity process 
and that of a ny s~·stem capable of repro
ducing it. 

Pal Joey (Ouopnonic Process) 
Capitol DW 912 

Capitol has decided to try its luck in the 
conversion of old mono recordings into 
approximations of stereo sound. Their Duo
phoniC process is quite simple-to the ear 
at least. It avo ids the complicated winnow
ing of frequencies that is part of the RCA 
method unveiled some months ago in the 
Toscanini pseudo-stereo recordings. Then too, 
Capital's task is made easier by the fact 
that the mono recordings selected for the 
first release are technically superior to most 
of th.. Toseanini items processed by RCA. 
There is less opportunity for the intrOduction 
of distortion because Capitol mnkes no effort 
to relocate the sound of the individual in
struments according to tonal range. The only 
claim made for the Duophonic process is one 
of added space illnsion. Since some of the 
origi.nal r eleases date back to 1D51, part of 
the Improvemen t in sound is tied to factors 

• 12 FO?·est Ave., Hastings-an-Hudson, 
N .Y .. 

10 

• 
thnt have nothing to do with the D uophonic 
process . Part of the credit lies with better 
surfaces and more sophisticated deSign in 
cutters . 

Many of the trl),cks in this issue of the 
film version of Rodgers and Har t's "Pal 
Joey" are presented in authentic stereo, 
providing a fine opportunity to compare on 
oue disc the virtnes, if any, of the remain
ing tracks heard in the Duophonic process. 
The frequency response throughout the disc 
is qu ite uniform. It maintains an average 
that is rep resentative of a good modern stereo 
di sc. Going from stereo to Duophonic, you 
can spot the difference immediately in the 
widening of the vocal sound source. Frank 
Sinatra has some of the best songs in the 
score and he delivers them from center stage. 
Normal stereo pinpoints the exact location 
of his larynx. In Duophonic, his voice ap
pears to issue from a fu sed source but the 
width of the sound implies the existence of 
three heads iustead of one. A fli ck of the 
phase-reversul switch had no effect on the 
sp rawling nature of the yoice. The merits of 
t his process are most apparent when it is 
heard immediately following a mono re
cording of the same material. A Duophonic 
d isc iuvariably sounds better because the 
stereo cartridge gives you, iustead of the 
phantom center fill, a curtain of sorts that 
does cover the entire area between the 
speakers. 

Ella Fitzgerald Sings the Harold Arlen 
Song Book Verve 0 VSTP 254 
Tony Bennett Sings Harold Arlen 

Columbia 0 CQ 356 
The composing career of Harold Arlen fits 

neatly into the span of the last three decades. 
His first tune, "Get Happy", was introduced 
by Ruth Etting in the Nine-Fifteen Revue 
back in 1930. Arlen 's music certainly deserves 
the attention it is currently getting in tape 
ci r cles. It has the unextingulshable charm 
of the truly great men of American mnsic 
who will always figure prominently in any 
well-balanced tape library. Along with Ber
lin, Kern, Rodgers, Porter, Gershwin and 
Youmans, Harold Arleu caught the true 
flayor of his generation. Much of his di s
tinctive approach to a popular song lllay 
be traced to his formative yea rs when he 
worked for a series of annual shows at 
Harlem's Cotton Club. This very hep-for-its
clay night spot attracted aud iences fully as 
glittering as any seen on Broadway. The 
saucy, bitter-sweet qua llt~· of his ballads 
a nd near-blues is part of an era that per
mitted the songsmith to practice his eraft 
without hindmuce from business, attorneys, 
tax specia lists, and other distractions of that 
sort. 

Ella Fitzgerald has every des irable quality 
of background and experience to make this 
a definitive Arlen song book. A great many 
record and tape fans are sure to buy this 
recording without hesitation (either a two
d isc a lbum or one Twin-Pak reel) , basing 
their pnrchase on the reputation of previous 
Fitzgerald song books. They won ' t find the 
same uniformity In the condition of her 
voice that was eviden t in Ella's song books 
of two years ago . The Gershwin se t Is still 
my favorite but I can't think of another 
si nger today who could deli'·er a ll t hese 

Arleu tunes with E lla 's inst inctive nuallce. 
'.rhere Is a flip yet very human quality In 
the way she sets forth the old depression 
favorite "Let's Take a Walk Aronnd t he 
Block." E lla can then turn around and charm 
liS with t he classically simple "As Long As 
I Live," in troduced in the Cotton Club 
Parade of 1934 by a teen-ager named Lena 
Horne. In the well-paced arrangements, 
Rilly May lends h is usually reliable or
chest ral suppor t. Another tape puzzler in 
this reel. Considering the impor tance of this 
pa rticular project, it is difficult to under
sta nd the casual listing of the selections on 
the a lbum box. " Ill Wind" and "It Was 
Written in the Stars" a re mentioned on the 
box but do not appear on the tape. 

Tony Bennett, in the Columbia reel, demon
strates, in addition to a hearty enthusiasm, 
t he enormous scope of the Arlen library. 
Rennett uncorks five additional tnnes in the 
course of a collection featu ring arrange
ments by Glenn Osser. Add these to the two 
dozen in t he Fitzgerald reel and you have 
enough Arlen songs to take cnre of anyone's 
most press ing needs. The items added by 
Bennett to E lla's list include "House of 
F lowers," "For Every l\fan There's a Woman," 
"Right as the Rain ," "What Good Does It 
Do," and "Fun to be Fooled." In the sonnd 
department, Colu mbia has an appreciable 
edge iu audio quali ty. 

Frank Chacksfield: Movie Themes 
Richmond 0 RPE 45026 

Richmond is still shipping from England 
master tapes that permit the release of 
reasonably clean-sonnding fo ur-track reels. 
For some reason, however, the recording 
characterist ic of a typical Richmond tape 
still differ s fro m It typicnl r eel bea ring t he 
label of the parent firm-London Records. 
The contra st is most significant in the bass 
response. Even nllowing for the fllct that 
London tapes seem to average a bit more 
strength in the low end than do the reels 
of most labels , Richmond seems to be making 
little or no progress in the bass departmen t . 
You can spot this quite easny on any system 
capable of hnndllng the fu ll r esponse of 
London tapes. Going beyond the particular 
combination of tapes encountered t his month 
(Chacksfield VB. Ros and Mantovani), t he 
general results I've been getting with Rich
mond and Loudon tapes for the past yea r 
poin t to one of several possibilities. There 
is a r emote chance that, iu proceSSing, United 
Stereo Tapes decided on i ts own whim to 
roll off the low end for esthetic or other 
reasons and that this decision has somehow 
escaped the notice of London Records. Such 
a combination of events is almost impossible 
to believe. Another explanation may lie 
closer to the facts. UST is probably acting 
on instructions which spell ont exactly how 
much better a London Ta pe is supposed to 
sound than any r eel with a Richmond label. 
I'll bet two pairs of ou tpu t t nbes (the on I)" 
easily movable items a lways on hand) that 
someone at London is convinced that a 
listener willing to pay only $4.95 for a 
tape is gOing to play it on a unit that 
might come loose at the joints with the fir t 
thrust of 50 cps in the speaker. Here, at an)" 
rate, is one vote for some of that London · 
style bass. The top end of Richmond tapes 
offers no great problem because the pre
emphasis can be rolled off but bass response 
that has to be propped up at an angle in the 
preamp is no joy to these ears. 

As for the mu sic on this tape, "Gigl" and 
"Just in Time" from B ells Are Ring'ing get 
the best treatment here. Fiddles attempt to 
duplicate the bite of authentic Greek in
strumen ts in "Never On Sunday." In the 
River Kwai lIiarch, flutes, piccolos, and drums 
int roduce t he theme in the left channel 
before relinquishing it to the full orchestra. 

Edmundo Ros: Sing 'N Clap Along 
London 0 LPM 70046 

What are they dOing to Edmundo Ros? 
Here is an orchestra that has buil t an en
viable reputation for the smartness of Its 
crisp Latin style. Now it finds i tself in
,·olved in a s ing-along album devoted to 

(Continued on page 94) 

AUDIO • SEPTEMBER, 1961 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


ADVANCED CIRCUITRY, INCREASED POWER, DISTINGUISHED DESIGN, ENGINEERING IN THE FISHER TRADITION 

A Marvel of Flexibility} and of Simplicity 

FISHER 
X-202-B 

75- }fatt Stereo Master Control-Amplifier 

• Incorporating all the features normally found only 
on the most elaborate of separate control units, the 
FISHER X-202-B combines a remarkably flexible 
Master Audio Control with a high-powered, dual
channel amplifier having a Music Power Output of 
75 watts. Among its outstanding features are, (1) a 
Stereo Dimension Control, (2) the exclusive Fisher 
Tape Monitoring System that permits the user to 

monitor tapes and yet make full use of all controls 
and switches during playback without changing cable 
c01mections, (3) two Center Channel Outputs, one 
permitting a center channel speaker withollt art addi
tional amplifier. With the second, it is possible to 
install a remote amplifier and speaker, (4) Stereo 
earphone jack on front panel. $249.50 
Fine Walnut or Mahogany Cabinets. $24.95 

See us at the New York High Ficlelity Music Show, Sept. 14-17, Tracle Show Builcling 

USE THIS COUPON Other Fine Stereo Master Control Am~lifiers 

FISHER X-1000 110-Waffs 
FISHER RADIO CORP •• L. I. CITY 1, N. Y. 

Most powerful control amplifier! $329.50 

FISHER X-10l-B 56 -Waffs 

Please send FREE literature on the following: 
o Complete Specifications on FISHER X-202-8 
o Complete Catalogues on FISHER equipment 

Special tape monitoring circuit! $189.50 o Illustrated Custom Stereo Installation Guide 

FISHER X-100 36-Wafts 
Name _______________ __ 

Most popular control amplifier! $159.50 Address ______________ _ 

EXPORT: Telesco Internotional Corp., 171 Madison Ave., N. Y. 16, N. Y. • In Canada: Tri·Tel Assodates, ltd. City State A9·1 

AUDIO • SEPTEMBER, 1961 11 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


1. BAUER CIRCUIT 
The so-called (by m e) Ba uer circuit, for 

conver ting binaural earphones into simu
lated ste reo receptors in order to listen to 
stereo r ecordings, has kept letters coming 
into this depar tment month after month, 
un t il I fi nally wrote Mr. Ba uer fo r per
mission to print a version of t he cir cuit 
here_ Permission was fo r thcoming, and 
you'll find t he cil'cuit b elow-though I 
should say that what yon r eally want is the 
compl ete technical discussion, as p ublished 
in the J ourn al of t he Audio Engineeriug 
Society_ (As p reviously explained, papers 
ou t he circuit were presented at AES meet
ings in the spring of 1960 at Los Angeles 
aud in the fa ll at New York- it has b een 
that long_) 

Mr. Bauer p resents two versiOl1S of his 
circui t, fo r differen t impedance situations, 
plus a third th a t reverses the circuit to 
treat binam ally r ecor ded material for pre
sentation through stereo speal\ers_ He rec
ommends the circuit presented here, in-

600", 

ETC. 
edward latnaliCanby 

he is not at all satisfied, he says, with 
binaura l reproduction of many of his 
ster eo r ecordings and ther efore wa nts to 
experiment with the B auer circuit_ H el'e is 
one insta nce, at least, where the circuit 
may be the only possible mealls of access 
to a ster eo effectiveness, 

But he'll have to be careful about his 
le\1els, though_ If the two phones a re to 
be operated at clifferell t levels (to match 
hi s ea l's), he will have to be sm e that the 
circuit "sees" the incomi ng signals in their 
original relatioll ship_ 

2. REFLECTION COUPLER 
Some months ago, a concern down in 

Maryln nd purcll ased t he ole 1 and famil ial' 
Scott Radio L abo rato ries name f rom its 
p revious owners and went a bout i nh'ocluc
ing a new line of hi fi goods, featuring un 
ingen ious "compromise" one-piece stereo 
speaker system th at sprays soun d out of 
the back of a cabinet against the room 
wall, 'rhi s development, calleel the Refl,ec-

100", 

600", 
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• FOR EARPHONES WITH AN IMPEDANCE GREATER THAN 
5 OHMS, CONNECT TWO 5-0HM RESISTORS A5 SHOWN 

Fig , 1_ The Bauer circuit for headphone stereo _ 

tended for low-impedance phones (5 ohms 
or less) but adaptable via two l'esistors, 
as iudicated, fo r phones of higller im
pedance, 

I expect that some readers will be moved 
to emit a humph-so 'that's a ll there is to 
it, The cir cuit, to b e sure, is not sensational 
as such and in the abstract_ It i sn 't the 
circuit that 's impor tant (thou gh the va lues 
were obtained with consiclel'able ingenuity 
f rom ea rlier hearing studies and with t he 
aid of a computer), It's the idea itself 
that is intel'esting, As many reade rs ha\' e 
r ecognized, it !Jas a kin d of Columbus-and
the-egg simplicity, a clever idea and acl
mirable merely for hm-ing been thought 
of a t a lL 

Among interesting letters on the subject, 
I cite a recent one f rom a man who has 
suddenly lost a conside rable p art of his 
hearlll g, after years of hi fi ane! stereo 
enjoyment_ H e has founcl that via ear
phones he can regain some of t he well
rememberecl hi fi pleasUl'e of the past, b ut 

12 

tioll Co upler speaker system, is now being 
actively PI'omoted, but meanwhile t his Scott 
compnnj' had ran afoul of the other Scott, 
IT_ H" :md (for your info rmatiou ) is now 
re-named Ravenswood_ I found I co ul dn't 
remem ber this fo r fi ve minutes, until the 
editor I'emin ded me t hnt we have a wl'iter 
in OUI' field who goe3 undn the same title; 
anyhow, I've got it memorized a t last_ 
HA VENS,NOOD Reflection Co uple r speal(er 
system, 

N ow when I fi rst hea rd of thi s thin g I 
was pretty clal'llecl sl, epticaL A "one-piece" 
stereo speaker system, a single cabinet ancl 
not a very big one at t hat! I bad not yet 
hea rcl any sing le-cabinet stereo worth the 
name_ I r emain ed highly suspicious of a ll 
stereo al'l'angements t hat attempted to 
compromise with what seemed to me essen
tial, t he wide separation of two illcl-iv'id1lal 
speake r enclosUl'es, 1 was pel'h aps a bit 
cynical ; for I'd fo und onl y too often that 
in snch compromises something is always 
very wrong, Either the one-piece cabinet 

is small ancl good looking but its stereo 
simply does n ot exist, 0 1' the cabillet is 
monstrously big, ugly ancl expellsive i ll 
orde r to achieve rea I stel'eo spread_ It sim
ply did not seem possible to llIe that a 
really workable compromise migh t be de
vised in one piece for stereo, not too la rge 
and yet p roducing practical stereo sound , 

1 nal'1'ate th at in the past tense, becau e 
the Reflection Coupler has clone quite a b i t 
to change my mincl_ I g uess you can pro
cluce listenable stereo f rom a one-piece 
cabin et in a big room, if you go about i t 
in this fashion_ 

I WOll't say that as a r elati\'e p urist I 
have gone to the dogs and have ab andoned 
my principles_ I still believe that t he easie t 
way to get good stereo is to use t wo sepa
?'ate (anel identica l ) speal\er sy tems, flexi
bly adjustable :1S to posi tion, I will even
tually be going back to my sepa rate speak
er s, I ex pect_ Nevertheless, l\'e le:1r neel 
omething new, 

Let's look, t hen, at t he major non-musi
ca l element in t his system mlCI its main 
a rgument for existence, t he highly pl'llcti
cal and quite unique va lue it offers as 
sheer fu rni tu r e_ Impressi\-e, let me tell you_ 

Th e Refl ection Coupler uni t comes in 
various models :md sizes aud shapes, but 
t he basic idea is what matters, the concept 
of a piece of hi fi f Ul'l1i tu re t hat has no 
\1isible a nd obstructable openings, no 
grilles, no doors, on the f ront, 011 e ither 
end, or on top_ The enti re sound sy tem 
is insiele and vents to t he r ea l' aga inst the 
wa ll of the room, via a highly r efi ned sys
tem of slots and t ran spa ren t (Plexiglas
type) plastic r efl ecto rs_ The cabin etry, in 
a ll i ts fo rl11s, pushes to within u bout two 
inches of t he wall and is positione(l t here 
by t he reflector themseh-es, mounted clown 
behind and out of t he line of ight_ 

It's a r ea lly hot idea, more so than you 
migh t t hiu k f r om a. mere desc ription , The 
model I receiveel is a "lowboy" bench, just 
high enough to sit upon, a bout a foot 
an el a half wiele and under fou l' feet long, 
on low legs_ It i s per fect as a low table, 
too, anel in minutes 1 hael it co\'ered with 
oclds ancl enels- t hree pots of AfricH II ,io
lets, a pile of ma.gazines anel a couple of 
small pillows, The t hing fitted into my 
room practically in stant:1neously, nnd it 
looks good, too , Incleeel, though I have now 
p er force switched my stereo output con
lJections to another speaker sy tem, the 
Reflectioll Coupler is still in place, t hough 
silent; it's much too useful to remove, 

The reason fo r its usefulness, aside f roU! 
simple gooel looks and practica I shape, is 
inllCrent in t he design_ Unlike auy other 
piece of hi fi I'ye seen, th is one req uires no 
f ree space in f ron t, nor space to t he sicles 
(with some qua lification, as below) , and 
its top is entir ely usable at all times, to 
be sat upon, stood upon, cluttered up with 
junk or pi leel with decorati,-e t hings to 
look pretty_ You'll ne\'er have to sweep off 
the top surface of its loose objects, to get 
a t something inside, It t hus ta kes lip an 
astonishing minimum of pract ical space, 
this unit, because it can be used free ly as 
p art of t he room; most sound systems, in 
contrast, I'e:j uire a large a rea of "cleacti
\-ated" space in aelelition to the a rea eli
rectly beneath t hem , Space in front, space 
a t the sid es, space 011 top_ 

You can begin to see why thi s sor t of 
hi fi p acks a big p ull for the housewife
shopper anel for plenty of husba nds as wel l. 
It's so ve ry good as f urni t ure t im t t he 
majority of us forge t about a fai rly im
portant question, how does it sownc7? Most 
people, l'emember, really don't know enougb 
about soune! , alues to ma ke judgments, es
pecia lly in stereo terms, as to sound versus 
cOlwenience, If the sound is a n~- goocl at 
a ll , the cOllvenience will win ha nd s clowll_ 
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FM Multiplex Stereo 
broadcasting has arrived! 

A top quality stereo tape 
recorder will permit you 
to build a stereo tape 
library of your favorite 
music at low cost. As your 
musical interests change, 
you may record the new 
music that interests you 
at no additional cost. See 
your EICO dealer now 
for a demonstration of 
the EICO RP-l00. 

dedicated to 
perfection 

TRANSISTORIZED 
4-TRACK STEREO TAPE DECK 

MODEL RP-lOOW 
Completely assembled, wired and tested_ 

$399.95 

MODEL RP-IOOK 
Semi-kit includes a completely assembled 
;lnd tested transport, electronics in kit 
form. $299.95 

Perfected 4-track stereo/mono recording, " 
& 2 track playback_ True high fi,delity tran
sistor electronics, Individual for record & 
playback, plus separate record & playback 
heads permitting off-the-tape monitor. 2 
recording level meters, mixing. mic & level 
controls, switched sound-on-sound record
ing. Electrodynamically braked supply & 
take·up reel motors; hysteresis synchro
nous capstan motor. Individual solenoids 
for pinch-roller & tape lifters. All ~electric, 
interlocked push-button transport control & 
interlocked safe'ty "record" pushbutton. 
Precision tape guidance & sweep loading 
- no pressure pads. No slurring or tape 
bounce problems. Digital turns counter~ 
Vertical or horizontal mounting_ Modular 
plug-in construction. An original, exclu
sive EICO product designed & manufac
tured in U. S. A. (patents pending). 

NEW SUPERB SERIES. • • • • • 

OF 

FM-AM STEREO TUNER ST96 
Kit $89.95 Includes Metal Cover and FET Wired $129.95 

EICO STEREO. 

70-WATT INTEGRATED STEREO AMPLIFIER ST70 
Kit $94.95 Includes Metal Cover Wired $149.95 

40-WATT INTEGRATED STEREO AMPLIFIER ST40 

• 

FM and AM stereo tuners on one com
pact chassis. Easy-to-assemble: prewl,ed, 
prealigned RF and IF. stages for AM and 
FM. Exclusive precision prewired EYE
TRONIC® tuning on both AM and FM. 

FM TUNER 
Switched AFC (Automatic Frequency Con
trol). Sensitivity: 1.5uv for 20db quieting. 
Frequency Response: 20-15,000 cps±ldb. 

AM TUNER 
Switched "wide" anc;f "narrow" bandpass: 
High Q filter eliminates 10 kc whIstle. 
Sensitivity: 3uv for 1.0V output at 20db 
SIN ratio. ' Frequency Response: 20·9,000 
cps ("wide"); 20·4,500 cps ("narrow"). 

• • • • • • • 
BOTH AMPLIFIERS: Complete stereo cen
ters plus two excellent power amplifiers. 
Accept, control, and amplify 'signals from 
any stereo or mono source. 

5T70: Cath\,de·coupled phase inverter cir
cuitry preceded by a direct-coupled voltage 
amplifier. Harmonic Distortion: less than 
1 % from 25·20,000 cps within 1db of 70 
watts. Frequency Response: ±'hdb 10-
50,000 cps. 

ST40: Highly stable Williamson·type power 
amplifiers. Harmonic Distortion: less than 
1 % from 40·20,000 cps within 1 db of 40 
watts. Frequency Response: ±'hdb 12-
25,000 cps. 

Over 2 MILLION EICO instruments in use. 
Most EICO Dealers offer budget terms; 

Add 5% in West. 

• 

Kit $79.95 Includes Metal Cover Wired $129.95 
H1GiiFiDiiJTY 71 
~~ ,-------fJ tN' &,.-----------

FM MULTIPLEX 
ADAPTOR MX-99-

The new EICO MX-99 Multiplex Adaptor incorporates the best features of 
both the matrixing and sampling techniques. It is free of phase-distorting 
filters and provides the required, or better-than·required , suppression of all 
spurious signals including SCA (67kc) background music carrier, re-insertea 
38kc sub-carrier, 19kc pilot carrier and all harmonics thereof. Thi s is very 
important for high quality tape recording, where spurious signals can beat 
against the tape recorder bias oscillator and result in audible spurious tones 
in a recording. This adaptor will synchronize with any usable output from 
the FM tuner and will demodulate, without significant distortion, tuner 
outputs as high as 7 volts peak-to-peak (2.5 volts RMS). The MX-99 is 
self·powered and provides entirely automatic stereo/ mono operation . A sepa
ration of 35 db between channels is typical across the entire audio 
spectrum. Low impedance cathode follower outputs permit long lines. The 
MX-99 is designed for all EICO FM equipment (HFT·90, HFT-92, ST·96), and 
component quality, ratio detector FM equipment provided with a multiplex 

Kit $39.95 Wired $64.95 

An original [ICO 
contribution to the art 
of FM Multiplex reception 

output. 
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EICO, 3300 N. Blvd ., L.I.C. 1, N. Y. A -9 
o Send free 32-page catalog & dealer's name 
o Send new 36-page Guidebook to HI-FI for 

which I enclose 25¢ for postage & handling. 
Name .. ..... .... ....... . .................. . 
Address .. ....... ................. . 
City . .. .. .. Zone .... State .. 

listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, 
Mon.·Fri., 7:15-8 P.M. 

Export Dept., Raburn Agencies Inc., 
431 Greenwich St., New York 13, N. Y. 

© 1961 by EICO, 3300 N. Blvd., L. I. C. 1, N. Y. 

See us at New York Hi-Fi Show, Booth #424, sept. 13-17 
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The World of Audio 
is now a step ahead 
because of ... 

VS-800D 
WONDERWORKING STEREO 
CARTRIDGE MOVING·COIL TYPE 

Where this amazing product "is 
used, no HEAD AMPLIFIER or 
IMPUT TRANSFORMER is reo 
quired, for it operates with 5· 
millivolt output! -- an incredibly 
high figure? Because its output 
is h igh, and because it is of a 
low·impedance type and, hence, 
free from inductive " hum" effect, 
it can be adapted to even a 
simple turntable . 

SPECIFICATIONS 

OUTPUT VOLTAGE 
... ... 5 mV , 1,000 cps, 5 cm/sec . 

fREQUENC Y RANGE ...... IO-20,000 cps. 
CHANNEL BALANCE. .... . ± O,5 db , 1,000 cp s. 
CHAN'NEL ISOLATION 

...... Over 30 d\>, 40-12,000 cp s. 
COMPlIANCE.. .... 15 x 10.6 cm /dyn e. 
DC RESISTANCE ...... 33 ohms. 
IMPEDANCE. ..... 35 ohms, 1,000 cps . 
LOAD RESI STANCE 

...... 100 ohm s to 100 ki lohm s. 
, NEEDLE PRES SURE.. .... 1.5·3 grams . 

STYLUS ..... 0.7 mil , diamond 

GA-lS 
PROFESSIONAL STEREO TONE 
ARM PERFECT·BALANCE TYPE 

The GA,15 tone arm provides a 
means of directly rea'ding the 
needle pressure for all cartridges' 
in the weight range of 1-20 grams. 
Perfect balance, too, can be 
maintained with this high·perfor· 
mance tone arm having a 
4-terminal plug·i.n arm head. Ani 
type of cart ridges can be moun· 
ted on th·is torne arm, 
Constructed with greater empha· 
sis on its performance than on 
its visual features, this tone arm 
is free from arm resonance , that 
is, resonant vibration . 

NEAT 
4, I·chome, Kanda, I-iatago·cho . 

Chiyoda·ku. Tokyo. Japan 

NEAT ONKYO DENKI CO., LTD. 

As things stand today, most of the attrac· 
tive equipment "compromises," as between 
furniture and sound values, are so one· 

, sided, in favor of the visible decor, as not 
really to be compromises at all. It takes 
a balance of elements to make a compro· 
mise; most stereo one·piece consoles simply 
throw out the stereo in favor of conven· 
ieuce. People buy the stuff just the same. 
They mostly don't know the difference, 

'L'ake my neighbors across the road. She's 
a musician, studied music and dance, p lays 
the piano. He's an artist and a senior pro· 
fessor at Columbia University. Cultured, 
educated people, and they have a Magna· 
vox stereo portable. The portable case has 
one of the stereo speaker systems built into 
its front, in conventional portable fashion. 
The second speaker system is a small cleo 
tach able box, on a cord. They find this ar· 
rangement most convenient for their musi· 
cal needs, and for their living habits. 

The portable itself sits unobtrusively in 
a corner of the living room on a small 
table, directly behind a large overstuffed 
chair. The speakers aim right into the chair 
back. Neat and out of the way. The exten· 
sion speaker wire is strung up over a 
mantelpiece and the speaker unit is tacked 
over the top of a door on the other side 
of the room, facing out towards the adja· 
cent sitting room. 

Of course they never use the two speak· 
ers together. The convenient balance con· 
trol allows them to shift the sound handily 
from one to the other. She uses the speaker 
over the door for listening in the sitting 
room or when she is cooking ill an adjoin· 
ing kitchen; the built·in speakers are 
turned on behind that stuffed chair wheu 
discreet background·classical music is 
wanted for small parties in the main room. 
Perfect. 

Stereo ~ These people don't even under· 
stand that stereo requires listening to both 
speakers at once! If they do, I've never 
caught them at it . . They borrow my stereo 
records, even so, and they are delighted to 
have a stereo machine, at last, so they can 
play them. 

There, you see, is a rather typical upper· 
education high·level family, repeated in 
thousands today all over our fair lancl. Has 
stereo got to first base with these people' 
Hardly. Now if these neighbors by any 
chance were in the market for a separate 
speaker set· up (which they are not), I 
would suggest immediately the sort of 
"compromise" that the Reflection Coupler 
offers-for, by golly, they might at last 
hear some genuine stereo in spite of them· 
selves. They couldn't help it. 

The Reflection Coupler unit is a black 
box full of speakers, six of them, which 
may be enclosed in an outward layer of 
f urniture. Mine has a solid hardwood top, 
a front panel and two end·pieces that in· 
corporate a pair of legs each. I assembled 
this material around my black box, kit· 
style-the equipment had to be 'delivered 
to me unmounted thanks to my house being 
locked up and myself out of town when it 
arrived in the midst of a violent thunder· 
storm. They left it in sections halfway 
down my cellar steps, to keep it out of the 
rain. I'm a lousy carpenter anel so I found 
myself putting wrong screws in wrong 
holes and generally mixing up the instruc· 
tions I had received. The leg supports un· 
accountably screwed down into an inch of 
solid celotex board- the legs almost col· 
lapsed when I sat down on the bench; and 
so I fouud it wise to relocate the support 
a bit for a permanent joint, as obviously 
intended. I got the front panel on upside 
down too, with screw holes showing along 
the bottom, but I let that ride. But I do 
recommend that all Ravenswood customers 
of a more corpulent build take a discreet 
look at the underpinnings on these units 

and, maybe, put in some extra screws, for 
improved structural geometry, before they 
sit down too suddenly. Remember, this is 
hi fi ou which you are $'I./,pposed to sit dow1!. 

Once tightly assembled, I found the ful" 
niture both solid and t asteful and the Wall· 

del' of it is that in truth you would never 
know it to be a piece of hi fi . People are 
much bemused, coming into my room, try· 
ing to figure where the music comes from. 
They hear it over by that handsome bench· 
table, but it does not occur to them that 
the bench itself might have something to 
do with it. And the fact that you can walk 
right up and sit down, or put your chair 
right in front of the bench, or near the 
sides, without interfering with the music, 
without blasting yourself in the face, is a 
real virtue. 

What sort of sound, then, does this Re· 
flection Coupler produce' A vital point, 
you'll insist again, but I have deliberately 
postponed it in order to set a properly 
impressive stage in terms of the unit's most 
immediate appeal, its non· sonic value. That 
is bound to be uppermost, alas, in most 
people's minds. If the sound is any good 
at all, the unit should be a raging success. 
It would sell, I think, even with positively 
lousy sound (by my standards) and hardly 
any stereo effect at all. So we must take 
things as they are aud be thankful for 
small favors or big, for better or worse, as 
far as the actual sound is concerned. 

Well, it's for the better, I'm glad to reo 
port. Take the "fi" first. The model Ire· 
ceived was one of the fancier in the line, 
I gather, called the M12000. Pairs of 12-in. 
woofers, smaller mid-range cones and small 
tweeters, the woofers mounted facing 
downwards inside the cabinet into a species 
of slot, opening out downward and rear· 
ward. You can put your hand into the slot, 
it's that wide, and you can feel the cloth 
dust covers on the two woofer cones. This 
arrangement would seem to constitute a 
slot· loaded bass enclosure, though the com· 
plexities of two stereo woofers operating 
within one enclosure are more than I know 
much about. The two mid· range units and 
the two tweeters face directly rearwards; 
in front of each of them is a shaped trans· 
parent plastic reflector, Plexiglas or equiv· 
alent, the larger mid·range reflectors grace· 
fully folded into au intricate W shape to 
send sound both ahead and sidewise aloug 
the wall, the smaller tweeter reflectors of 
a simpler cup·shaped design, like hands 
cupped behind ear s. The highs are thus 
spr ayed in a f an·shaped pattern along the 
wall, both upward and outward to each 
side, an essential aspect of the stereo pro· 
jection p attern. All of this reflector· and· 
slot system, r emember, is down behind the 
unit in the rear, "coupled" to the wall by 
the two·inch positioning that holds the unit 
near but not at the wall itself. 

As to the sound, I found it surprisingly 
good, the highs smooth if slightly attenu· 
ated in the reflection (there's high and 
mid·range adjustment to compensate for 
this), the bass quite unexceptionably free 
from boominess. I guess I tend to assume 
that all fancy hi fi furniture tends to be 
boomy. Not this. No boom'peak, a.ncl I 
found that a speaking male voice confirmetl 
my feeling of a flat bass response by being 
clean and light in sound. The smooth bass 
here is presumably a r esult of that slot 
loading which, if I guess right, should even 
out auy peaks in the "boomy" area. I 
didn't try for the very low tones, but found 
that for musical purposes this unit went 
down far enough for musical utility. 

I had only one reservation in the sound, 
not too easy to explain, a slightly hollow 
effect in the middle area, a cavity·sound, a 
coloration, like that when you blow on your 

(Continued on page 83 ) 
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Model AM-5116-B 
$105.00 Professional 
Net, with tubes 

LOW LEVEL AMPLIFIERS 

Miniaturized Plug-in, ultra low noise and 
dependable. Preampl ifiers, Program am~li
fiers and Boosters. 

VU METERS AND PANELS 

Available in single, double and triple chan
nel units with ganged range extenders, 
independent pointer set, variable cal ibra
tion resistors. From $70.00 to $206.50 
Professional Net. 

POWER AMPLIFIERS 

A complete line from 8 watts to 50 watts, 
built for continuous, year in, year out 
duty cycle. Cabinet and Rack Mounting. 

Model AM-138S-G 
8 watts, with 
tubes - $150.05 
Professional Net. 

PROGRAM EQUALIZERS-miniaturized 

No tubes required. Passive 
miniaturized printed circuit 
networks give variable hi-Io 
equalization at 40, 100, 3, 5, 
and 10 kcps in 1I1z inches of 
horizontal panel space directly 
over the mixer. Model EQ-251-A 
$260.00 Professional Net. 

Model 101-0 
50 Watts, with 
tubes - $279.60 
Professional Net. 

EFFECTS FILTERS 

2 Models Hi-pass Lo-pass 10 
points of cutoff in compact, 
panel mounting assemblies 
only 41/8 inches deep. 

(Hi-pass) 
$135.00 Professional Net 

(Lo-pass) 
$125.00 Professional Net 

Modern Attenuator Line Geared to 3-0 

STRAIGHT LINE MIXERS 

1 to 6 gangs 

From 
$40.00 to $265.00 
Professional Net. 

-. 
KNOBS AND DIALS 

Langevin offers the RCA type Mixer Knobs 
and Instrument Knobs. WE type knobs also 
available. Both styles in all colors. 

AUDIO • SEPTEMBER, 1961 

ROTARY MIXERS 

All available in Single, Double and Triple Ar
rays along with Faders, VU Range Extenders, 
Rotary Impedance Matching Networks, De
cades, Gain Controls. From $11.50, Profes
sional Net. 

TELEPHONE KEYS 

Long springs, pallad
ium crossbar contacts, 
press-welded frame, 
dependable. Available 
in all forms; tab han
dles optional. Also 
Jacks and Jack Strips. 
From $4.35 to $11.50 Professional Net. 

LANGEVIN'S EXCLUSIVE 
PAN-POTS 

for positioning soloists 
across the sound field; 
2 types: 1 channel into 
2 channels and 1 channel 
into 3 channels. Avail
able in horizontal or 
rotary styles. From $24.00 
to $165.00 Professional Net. 

FREE $1.00 Value - 84 Page catalogue 
and instructions on how to buy. 
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EDITOR'S REVIEW 
FM STEREO RADIO 

W
ITH THIS IMP RES rVE TITLE now accepted by 
nearly every organization as the term to be 
used in discussing what we first learned to 

call multiplex, the list of stations on the air is grow
ing slowly, but is almost certain to pick up speed 
'within the next month or so. Many stations are in the 
unfortunate position of having a transmitter which 
is not completely suitable for the modification, some 
have modified their transmitters so often already for 
one r eason or another that they feel they should start 
with a new one and others simply have not yet had 
time to make all the necessary changes to their studio 
equipment. For not only does the transmitter have to 
be modined by the substitution of the exciter unit, 
the studio facilities must also be converted to stereo 
-which means that more lines are needed between 
studio and master control and from there to the trans
mitter, console facilities have to be modi:fied if the 
engineer is to have the proper type of control, and 
turntables anci tape equipment may need alterations. 
Up to now not every station has been equipped for 
stereo transmissions on FM and AM, and the changes 
may end up by being quite complex. 

The opening of the New York High Fidelity show 
will see the inauguration of at least one station in the 
New York area-WLIR, located in the Garden City 
Hotel about a mile south of our offices. WLIR will 
broadcast in stereo direct from the Trade Show Build
ing during the show, with WCBS, WRFM, and 
WNCN also originating shows there in mono. A few 
other New York stations should be ready to begin op
erations in stereo during September. 

The list of stations now broadcasting in stereo in
cludes: 'VGFM, the General Electric station in Sche
nectady; WEFM, the Zenith station in Chicago; 
WKFM, Chicago; KLSN, Seattle; KIXL-FM, Dallas; 
WDTM, Detroit; vVUPY, LYllli, Mass.; WCRB, 
Boston; " rOOD, Grand Rapids, Mich.; and KPEN
FM, San Francisco. W e will bring the list up to date 
as soon as the information is available. 

THE TAPE SURVEY 

When anyone participates in a survey, he is nat
m'ally interested in the results, but all too often they 
are not made public-usually they are employed by 
whoever originated the survey to prove something or 
other. We might just do that, too, but we feel that the 
readers who were interested enough to respond are 
entitled to know what we found out. 

Actually about nine per cent of our circulation did 
respond-which is remarkably good. Of those of you 
who have tape recorders, 65 per cent have stereo, 
48 per cent having three-head machines, 38 per cent 
"with two heads, and 14 per cent with more than three 
heads. One-track machines are owned by 16 per cent, 
two-track by 36 per cent, four-track by 27 per cent, 
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and two- and four-track by 21 per cent. '1'11e speeds 
available range from less than 2 per cent with 15-ips 
machines, 7 pel' cent with 7%-ips machines, 12 per 
cent with 15-7 lj2, 6 per cent ,vith 15-7%-3%" 12 pel' 
cent with 7%- 3%,-1%, 60 per cent with 7%-3%" and 
the r emaining f ew per cent with three other combi
nations. 

\¥hen it comes to tape buying, 12 per cent of you 
buy nve or less reels of raw tape each year, 54 per 
cent buy from 6 to 24 r eels, 22 per cent buy 25 or 
more. A few of you buy no raw tape at all, so we 
assume you use your machines only for playing re
corded tape. Four per cent buy from 100 to 300 r eels 
each year, three of you buy 400 to 500, and one 
rugged individual buys 1000 reels each year. Poly
ester tape is preferred 2 to 1, and 48 per cent of you 
buy the extra-play (1800 ft .) reels, 30 per cent buy 
the long-play (2400 ft .), and only 22 per cent buy 
the 1200-foot r eels. 

Of r ecorder owners, 22 per cent buy five or less 
reels of recorded tape, 31 per cent buy from 6 to 24 
r eels, and 6 per cent buy over 25, with stereo leading 
mono by 7% to 1 and four-track leading two-track by 
2 to 1. Headsets are owned by 55 per cent of recorder 
owners, and 25 per cent plan on buying a ster eo 
headset soon. A staggering 9 per cent of owners plan 
to buy another machine to use for dubbing or to per
mit continuous r ecording. 

Of those who do not own machines, 86 per cent will 
purchase, 5 per cent will not; the remainder do not 
say. Most of you-32 per cent-will buy in six months 
to a year, 22 per cent under six months, 22 per cent 
in one to two years, 7 pel' cent in over two years ; 70 
per cent prefer tape decks over portable machine , 
and 84 per cent will buy stereo. Speed preferences 
are 41 per cent for 7lj2-3%" 14 per cent for 15-71;2, 
12 per cent for 7%-3%,-1%, 8 per cent for 15-7lj2-
3%" and a surprising 7 per cent want 15-ips ma
chines only and 10 per cent want the 7%-ips speed 
only. The percentage in favor of four tracks is 55 ; 
two- and four-track machines, 24 per cent; two
track, 15 per cent; and one track, only 6 per cent. 
Head percentages are 55 for three heads, 35 for more 
than three heads, and 10 for two h eads. 

It all adds up to an interesting compilation of in
formation about the tape habits of our readers, and 
we are grateful to those of you who " came through " 
with the little cards. As would be expected from 
AUDIO r eaders, nearly 70 per cent want semi-profe _ 
sional machines, 25 per cent want professional ma
chines-or at least that is what they expect to buy 
(we all want professional machines) . 

One thing we learned from this survey-and that 
is why we made it-readers want more material on 
tape r ecorders and tape recording, and we expect 
they will want still more information as FM stereo 
gets under way. And so they shall have it, in future 
months. 
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stereo iluxvalve ]!.ickup_ 

PICKERING & COMPANY INC. offers the stereo fluxvalve pickup in the following models: the 

Calibration Standard 381, the Collector's Series 380, the Pro-Standard Mark II and the Stereo 90, 

Priced from $16.50 to $60.00, available at audio specialists everywhere, 

"FOR THOSE WHO CAN HEAR THE DIFFERENCE" 

Pickering and Company-Plainview, Long Island, New York 
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More than 450,000 pounds of thrust l ifts the U. S. Army's Nike Zeus missile skyward in a cloud of vapor. The Nike Zeus missile being developed for the project by the 
Douglas Aircraft Company will be designed to intercept ballistic missiles traveling over 15,000 miles per hour, and destroy them at a safe distance from the defended area. 

How do you stop an ICBM? 

How do you detect, track, intercept-and destroy within 
minutes-an ICBM that is moving through outer space ten 
times faster than a bullet? 

Bell Telephone Laboratories may have designed the 
answer: Nike Zeus, a fully automated system designed to 
intercept and destroy all types of ballistic missiles-not only 
ICBM's but also IRBM's launched from land, sea or air. 
The system is now under development for the Army 
Ordnance Missile Command. 

Radically new radar techniques are being developed 
for Nike Zeus. There will be an acquisition radar designed 
to detect the invading missile at great distanc.es. And a 
discrimination radar designed to distinguish actual war-

heads from harmless decoys that may be included to confuse 
our defenses. 

The system tracks the ICBM or IRBM, then launches 
and tracks the Nike Zeus missile and automatically steers 
it all the way to intercept the target. The entire engage
ment, from detection to destruction , would take place within 
minutes and would span hundreds of miles. 

Under a prime Army Ordnance contract with the 
Western Electric Company, Bell Laboratories is charged 
with the development of the entire Nike Zeus system, with 
assistance from many subcontractors. It is another ex
ample of the cooperation between Bell Laboratories and 
Western Electric for the defense of America. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 
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Another Power Amplifier! 
R. A. GREINER';: 

Here's an am pl ifier that will loaf through the task of providing music through
out the house-and outdoors too. Also the distortion is extremely low. 

THE READERS FIRST REACTION to this 
article on power amplifiers might very 
well be, as the title indicates, "An

other power amplifier I" Still there are 
worth-while and interesting things to 
talk about with respect to vacuum-tube 
amplifiers. The amplifier described here 
and some of the design problems are 
just a bit unusual. In the first place, this 
is a very high-power amplifier in terms 
of the power levels which are usually 
used in high-fidelity systems. The ampli
fier itself is a relatively straightforward 
combination of well-tested audio circuits 
which have been presented in the litera
ture over the years by various authors. 
This might well be the last of the vac
uum-tube amplifiers as far as this writer 
is concerned. Perhaps a brief explana
tion of that last statement is in order. 

For many years now it has been rela
tively easy to build essentially distor
tionless power amplifiers in the 50 or 
even 100-watt size. The only challenge 
has been to do it with fewer tubes, at 
smaller cost, and in the smallest possible 
space. It would seem that the next logi
cal step would be to completely tran
sistorize the power amplifier and thus 
make it even smaller and presumably 
more reliable·. It is certainly a worth
while goal-but it is also very difficult. 
In fact, at the present state of the tran
sistor art it is very expensive to make 
relatively high-powered amplifiers with 
wide frequency response and low dis
tortion. 

In the case of the amplifier to be 
considered here, it was felt that the 
vacuum tube could be used with standard 
compon~nts to give the required design 
characteristics in the quickest time and 
with the least amount of effort. There 
was need for an amplifier which would 
deliver 100 to 150 watts under continu
ous duty sinusoidal output over the en
tire range from 20 cps to 20,000 cps. 
This requirement plus the inherent chal
lenge presented by designing and con
structing a really good high-power am
plifier are the primary reasons for the 
existence of the amplifier design and 
design discussion which follows . 

The final specifications which were set 
down for the amplifier are summarized 
as follows; Power output 120 watts 

* Department of Electrical Enginee1·ing, 
University of Wi..sco1UJin. 
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continuous duty, frequency range 20 cps 
to 20,000 cps, 200 watts for short periods 
(5 minutes at a time), less than 2 per 
cent total harmonic distortion at 200 
watts and less than 0.5 per cent at 100 
watts (over the entire frequency range) . 
These goals were attained in the amp li
er described here. MOl'e detailed perfor
mance characteristics are given at the 
end of this article. 

This amplifier is of course much larger 
than would ever be required in even the 

P-3062 

largest home audio system contained in 
a single listening room. There are uses 
for such an amplifier in addition to 
those which led to its construction how
eyer. For example, it is very useful as 
a central amplifier for distributing music 
to an entire house and garden where a 
large number of individual speaker sys
tems are to be driven. It is also valuable 
for high-quality commercial sound dis
tribution systems which carry music as 
well as yoice. Even at a 50-watt average 

C33A C1BA 

"-----~u +800v 

'--_______________ ~~3Va.C. 

P-6134 
5000u 
25W 

~~Wl/v-_-..-_--~:J -15Ov 

"--_______ ~-~ _ ____ ~~_ GROUN D 

R2COIL 

"---- --------------OCONTROL 1 

1 AMP (SLOW BLOW) 

t-___ -+ ____ 0\.J>-----------------ol15va,c. 

115 .... a.c. 
1 AMP (SLOW BLOW) 

Fig. 1. Schematic diagram of the power supply. 
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means that the peak power is 400 watts 
for a steady sinusoidal signal. However, 
if only a short burst of sinusoidal signal 
is applied it is possible to obtain almost 
(800/600)2 times this power, or about 
700 watts. This latter figure might be 
called the instantaneous peak power. 

Now it would be folly to try to rate 
all amplifiers according to the sugges
tions discussed above. Manufacturers 
have difficulty enough with the present 
sets of advertising claims. It is interest
ing to note, however, that a rating on 
the instantaneous peak power available 
is not completely ridiculous. (At least 
one manufactUl'er uses this rating tech
nique.) If we consider normal music for 
example, we find that the ratio of the 
average to peak power required for un
distorted reproduction is in the neigh
borhood of 10 to 20. This means simply 
that the loudest tones dUl'ing a given 
interval which is not too long will re
quire a 10 or 20 watt amplifier if the 
average level is 1 watt. The system is 
thus required to pass high power peaks 
for only very brief instants and can 
spend most of the time recovering from 
these peaks. All of this consideration 
would tend to indicate that any amplifier 
would p erform slightly better under 
music or noise conditions than it does 
when sinusoidal signals are used to test 
it. 

When we use a sinusoidal signal to 
test an amplifier which is designed to 
handle music, we are in fact using a sig
nal which is as much unlike music as 
possible. The reason for using sinusoids, 
of cOUl'se, is that it is easy to do and 
easy to obtain consistant and relatively 
interpretable results. 

This effect became of interest in the 
present amplifier design because it is 
somewhat more exaggerated in this a111-
plifier than in a normal low-power am
plifier. If the voltage regulation on the 
power supply were perfect this effect 
would not appear and the steady-state 
peak power would be the same as the 
instantaneous peak power. This would 
be an ideal situation which can be 
achieved in low-power amplifiers rather 
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Fig . 5. Bottom 
view of the ampli
fi er, in contrast to 
the powe r supply, 
shows the diligent 
use o f poin t - t o
point wi ring for 
all signal carrying 
connections. No t e 
that all compon 
e nts a re r ig idl y 
f a s ten e d down 
rather t han s up
po r ted on t hin 

leads . 

easily by lUeans of electronic regulation. 
In the case of a 600-volt 500-ma supply, 
the added complexity of electronic regu
lation becomes almost prohibitive. 

The filtering shown in this design con
sists of 4 capacitors of 100 J.tf each 
connected in series-parallel to give an 
effective value of 100 J.tf at 900 volts 
maximum voltage. The choke-input filter 
with a swinging choke at the cathodes 
of the rectifiers gives as good regulation 
as one can expect for a simple rectifier
filter combination. 

As far as the steady-state output of 
this amplifier is concel'lled, it will deliver 
100-watts continuously. That is, for hours 
or even days at a time, It will deliver 
200 watts for periods of a few minutes. 
Periods longer than ten minutes have 
not been tried. But the output tubes and 
power transformer warm up consider
ably after this time. 

rfhe distortion for the amplifier for 
several output levels is shown in Fig . 7. 
The distortion at high outputs is easily 
measurable and is found to lie at about 
the level anticipated in the specifications, 
At low outputs the distortion is below 
about 0.2 pel' cent and is impossible to 
meaSUl'e with the equipment available 
to the author. It is in fact very difficult 
to measure distortion levels below 0.2 
pel' cent because of the residual distor-

Fig . 6. Top view of the amplifier . 

tion in even the very best oscillators. 
Special filters are required for more ac
CUl'ate measUl'ements and these can usu
ally be made only at single frequencies. 
The noise output of the amplifier, which 
includes thermal noise and hum, is less 
than 500 J.tv at the l6-ohm tap of the 
output transformer. This is negligible 
and may be attributed to the very heavy 
filtering in the power supply and the 
high voltage on the output tubes, 

In conclusion, it is fair to say that the 
l1 lllpliJiel' described here has been fOlmd 
to be a very reliable power source when 
driven by an oscillator for variable fre
quency applications as well as a very 
fine power amplifier for high-fidelity 
applications where extreme output is l'e
quired. For the serious amateur it is a 
very useful addition to his stock of elec
tronic tools. 1£ 

>-

~ 2.0 

~ z o 1. 5 

~ g 
'0 1. 0 
~ 
Z 

~ _ 0.5 
-< :z: 

0, 2 

10 

10,000 cp , 
100 cps 

20 cp. ~ 1000 cpo 

Ah 
~v 

,N')(x 
50 100 200 

OUTPUT-WATTS 

Fig. 7. Total harmonic d istort ion for sev
eral freq :.>e ncies, 

PARTS LIST 

In addition to the standard parts which are 
shown in the schematic diagram, the follow
ing list gives the specifications for the trans
formers and filter chokes which may be re
placed by equivalent types : 

01.tput t1'ansfonne1' 
Dynaco A-450 

Power tmnsfonne1's 
UTO S-46 2000-0-2000 yolts, 

300 rna 
Triad F-21 A 6.3 volts, 10 amp 

f 400-0-400 volts, 
StancoI' PM 8412 200 rna 

15 volts, 3 amp 
6.3 volts, 5 amp 

StancoI' P 6134 6.3 volts, 1.2 amp 
Filte1' Chokes 

StancoI' 0 1002 
StancoI' C 1003 
Triad 033A 

15 hemy, 75 ma 
16 hemy, 50 ma 
300 rna, 5/25 henry 

Triad 
Relays 

018A 
(swinging) 

300 rna, 8 henry 

Potter and Brumfield, 
Type M LB-5 

Potter and Brumfield, 
TypeKA11AY 

Potter and Brumfield, 
Type KL11A 
Amperite 115N030T 

10,000-volt plate 
relay 

110 volt d.p .d.t. 

110 volt d.p .d.t , 

time delay relay 
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Another Power Amplifier! 
R. A. GREINER ':: 

Here's an amplifier that will loaf through the task of providing music through
out the house-and outdoors too. Also the distortion is extremely low. 

THE READERS FIRST REAOTION to this 
article on power amplifiers might very 
well be, as the title indicates, "An

other power amplifier I" Still there are 
worth-while and interesting things to 
talk about with respect to vacuum-tube 
amplifiers. The amplifier described here 
and some of the design problems are 
just a bit unusual. In the first place, this 
is a very high-power amplifier in terms 
of the power levels which are usually 
used in high-fidelity systems. The ampli
fier itself is a relatively straightforward 
combination of well-tested audio circuits 
which have been presented in the litera
ture over the years by various authors. 
This might well be the last of the vac
uum-tube amplifiers as far as this writer 
is concerned. Perhaps a brief explana
tion of that last statement is in order. 

For many years now it has been rela
tively easy to build essentially distor
tionless power amplifiers in the 50 or 
even 100-watt size. The only challenge 
has been to do it with fewer tubes, at 
smaller cost, and in the smallest possible 
space. It would seem that the next logi
cal step would be to completely tran
sistorize the power amplifier and thus 
make it even smaller and presumably 
more reliable~ It is certainly a worth
while goal-but it is also very difficult. 
In fact, at the present state of the tran
sistor art it is very expensive to make 
relatively high-powered amplifiers with 
wide frequency response and low dis
tortion. 

In the case of the amplifier to be 
considered here, it was felt that the 
vacuum tube could be used with standard 
compoD~nts to give the required design 
characteristics in the quickest time and 
with the least amount of effort. There 
was need for an amplifier which would 
deliver 100 to 150 watts under continu
ous duty sinusoidal output over the en
tir'e range from 20 cps to 20,000 cps. 
This requirement plus the inherent chal
lenge presented by designing and con
structing a really good high-power am
plifier are the primary reasons for the 
existence of the amplifier design and 
design discussion which follows. 

The final specifications which were set 
down for the amplifier are summarized 
as follows: Power output 120 watts 

* Department of Electrical Eng'ineering, 
University of Wisconsin . 
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continuous duty, frequency range 20 cps 
to 20,000 cps, 200 watts for short periods 
(5 minutes at a time), less than 2 per 
cent total harmonic distortion at 200 
watts and less than 0.5 per cent at 100 
watts (over the entire frequency range) . 
These goals were attained in the ampli
er described here. More detailed perfor
mance characteristics are given at the 
end of this article. 

This amplifier is of course much larger 
than would ever be required in even the 

P-3062 

largest home audio system contained in 
a single listening room. There are uses 
for such an amplifier in addition to 
those which led to its construction how
ever. For example, it is very useful as 
a central amplifier for distributing music 
to an entire house and garden where a 
large number of individual speaker sys
tems are to be driven. It is also valuable 
for high-quality commercial sound dis
tribution systems which carry music as 
well as voice. Even at a 50-watt average 
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Fig. 1. Schematic diagram of the power supply. 

19 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Fig . 2. Top view of the massive power supply. 

level this amplifier is loafing along with 
plenty of reserve for the peaks. The 
peak output is 400 watts continuous 
wave or almost 600 watts on the instan
taneous peak power basis described 
below. 

Description of the Circuit 

Turning first to a description of the 
circuit, we see 'in the power supply, Fig. 
1, a relatively direct, though involved, 
cil:cuit. There is a bit of complexity due 
to the need for provision to allow the 
output-tube filaments and the r ectifier
tube filaments to warm up before the 
main power transformer is turned on. 
This delay is provided by a time delay 
relay which delays the turning on of both 
the 300 volt supply and the negative 
supply used for biasing the output tubes. 
Thus the filaments are allowed to warm 
up for a minimum of thirty seconds 
after the power switch is turned to the 
"'on" or "standby" positions. Only after 
the negative supply has r eached full 
voltage and the bias for the output tubes 
is supplied will the high voltage to the 
plates and the screens of the output 
tubes be turned on. The bias current 
tlu'ough the plate r elay operates a double 
pole relay which turns on the main high
voltage supply transformer and in addi
tion connects the screen supply for the 
output tubes to the regulated 300-volt 
supply which is already in the standby 
condition. It is convenient to provide 
two power switches. One closes relay No. 
1 which turns the bias supply and the 
300-volt supply on. This is then the 
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standby condition. The second switch is 
in series with the plate r elay and thus 
can be used to override the turning on of 
the main power if desired. In cases 
where no long periods of standby oper
ation are required, the second switch 
may be eliminated and the normal turn
on sequence will be followed each time 
the am plifier is turned on. The completed 
power supply is shown in Fig . 2 and 
Fig . 3. The chassis is made of aluminum 
and is a standard 13 x 17 x 3-in. in size. 
A large amount of filtering is used to 
keep the total hum in the amplifier to 
very low levels. In addition, a choke-in
put filter is r equired for the main plate 
supply because the power transformer is 
is used very near its maxllnum ratings 

Fig . 3. Neat, ca 
bled wiring as 
shown is best 
practice for the 
power-supply por
tion of any ampli-

fier. 

at. the continuous output rating of the 
amplifier. The main power transformer , 
UTe 8-46, will deliver 300-ma continu
ously which is enough for 100-watts out
put. At the 200-watt level, however, the 
amplifier r equires 500 mao This trans
former will supply this current for short 
periods without difficulty. If continuous 
operation at 200 watts is r equired, it 
would be necessary to use a somewhat 
larger power transformer. 

The driver sections of the amplifier 
ar e supplied with 300 volts from a pail: 
of regulators. Two VR-150 voltage reg
ulators are used in series for the driver 
stages and a second pair similarily con
nected are used for the screen supply. 
There is a considerable variation of the 
screen current in the output tubes as 
the amplifier is driven from quiescent to 
full output and hence regulation is al
most essential for the screen supply. 

The negative supply should, of course, 
be r egulated since the biasing of the out
put tubes is critical for long-term low
distortion operation. In the present am
plifier a single OA2 is used for this 
purpose with the power supplied by 
one side of the 300-volt supply trans
former through a separate rectifier tube. 
A separate fi lament transformer is nec
essary to avoid any heater-to-cathode 
voltage difficulties in the 6X4 rectifier. 

The power amplifier schematic is 
shown in Fig . 4. Notice that the filament 
transformer for the output tubes is on 
this chassis to avoid running the high 
current r equired for the tubes tlu'ough 
a long connecting cable. The total cur
r ent required for the output tubes is 6.4 
amperes. The filament power for the 
driver and input stages is taken from a 
separate transformer winding because 
it was at first thought necessary to bias 
the filaments a t some d.c. potential with 
respect to ground. This later turned out 
to be unnecessary so that they may be 
connected to the same transformer which 
supplies the output tubes. 

All components are standard. Notice 
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Fig. 4. Schematic diagram af the power ampl ifi er 

that there are only four capacitors in 
the entire amplifi er. The high value 
coupling cap acitors are physically quite 
large unless the "metallized" type is 
chosen. These may be seen in the photo
graph of the underside of the amplifier 
shown in Fig. 5. Straight p oint-to-point 
wiring is used throughout the amplifier . 
Good sturdy hook-up wire going from 
point-to-point and cover ed with spa
ghetti will hold its shape and give a 
neat and permanent job. Several cap aci
tors which were added aftel· the ampli
fier was completed can be seen on the 
underside also. These would be more 
conveniently mounted on the top. They 
should be pr otected from the direct r a
di ation from the output tubes, however, 
since excess heat may be harmf ul to 
them. A pair of 20,000-ohm p otentiom
eters are used to adjust the bias 011 the 
output tubes to an optimum value. A 
1,000-ohm resistor is used for balancing 
the drive. Adjustment is best achieved 
by means of distortion measurements, 
but it is not very critical. P articular 
care should be taken with the output-
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transformer leads since they are at high 
potential and have 1200-volt p eak-to
peak signals appearing on them at full 
output. 

The bias voltage at the g rids of the 
output tubes will be about - 43 volts. 
The driver stage is capable of about 140 
volts p eak-to-peak drive and will thus 
drive the output stage slightly into the 
grid conduction r egion at full output. 
This will not cause trouble however , 
since the grids are cathode driven and 
there is no recovery time involved for 
bias changes which would normally take 
place if the output tubes were cap acitor 
coupled to the driver stage. The output 
clips smoothly and there is no measur
able recovel·y time f rom even extreme 
overload. Recovery time from ten times 
overdrive to one tenth maximum output 
is less than one cycle at 20,000 cps. Ab
solutely no signs of high-frequency oscil
la tion 01· low-f requency instability are 
present under any signal conditions. 

The r egulation of the high-voltage 
supply will have a r ather interesting 

effect on the maximum power output 
capabilities . The power available for 
steady-state operation is not as high as 
it is for sudden shod impulses or burst!:> 
of sinusoidal signal. Thus one finds that 
ther e ar e differ ent ratings possible for 
a power amplifier, depending upon the 
test procedure used. To clar ify this prob
lem, consider the f ollowing situation. 
Using the present amplifiel· as an ex
D. mple, we find that the power supply 
voltage is 800 volts with no signal, or 
with a very small signal, but that it 
drops to 600 volts a t the 200-watt level. 
This drop in voltage does not occur im
lIlediately. If the capacitors which are 
used to fi lter the plate supply are very 
large as they are in this amplifier, it 
will take as long as 1/ 10 second to drop 
if full power is suddenly called f or. 
Since the maximulll power output pos
sible depends on the p late voltage supply 
we find that the amplifier will supply 
considerably more than the steady-state 
power for a few cycles of applied signal 
even at low frequen cies. The steady-state 
power in this case is 200-watts rms. This 
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llIeans that the peak power is 400 watts 
for a steady sinusoidal signal. However, 
if only a short burst of sinusoidal signal 
is applied it is possible to obtain almost 
(800/600)2 times this power, or about 
700 watts. This latter figure might be 
called the instantaneous peak power. 

Now it would be folly to try to rate 
all amplifiers according to the sugges
tions discussed above. Manufacturers 
have difficulty enough with the present 
sets of advertising claims. It is interest
ing to note, however, that a rating on 
the instantaneous peak power available 
is not completely r idiculous. (At least 
one manufacturer uses this rating tech
nique.) If we consider normal music for 
example, we find that the ratio of the 
average to peak power required for un
distorted reproduction is in the neigh
borhood of 10 to 20. This means simply 
that the loudest tones during a given 
interval which is not too long will re
quire a 10 or 20 watt amplifier if the 
average level is 1 watt. The system is 
thus required to pass high power peaks 
for only very brief instants and can 
spend most of the time recovering from 
these peaks. All of this consideration 
would tend to indicate that any amplifier 
would perform slightly better under 
music or noise conditions than it does 
when sinusoidal signals are used to test 
it. 

When we use a sinusoidal signal to 
test an amplifier which is designed to 
handle music, we are in fact using a sig
nal which is as much unlike music as 
possible. The reason for using sinusoids, 
of course, is that it is easy to do and 
easy to obtain consistant and relatively 
interpretable results. 

This effect became of interest in the 
present amplifier design because it is 
somewhat more exaggerated in this am
plifier than in a normal low-power am
plifier. If the voltage regulation on the 
power supply were perfect this effect 
would not appear and the steady-state 
peak power would be the same as the 
instantaneous peak power. This would 
be an ideal situation which can be 
achieved in low-power amplifiers rather 
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Fi g . 5 . Bot t om 
vie w of t he ampli
fi er, in contrast to 
the powe r supply, 
shows the diligen t 
u s e of poin t-t o 
poin t wirin g for 
all signal carrying 
conn ections. No te 
t hat all compo n
en t s a re rigidly 
fasten e d down 
rath er t han sup 
ported on t hin 

leads . 

easily by means of electronic regulation. 
In the case of a 600-volt 500-ma supply, 
the added complexity of electronic regu
lation becomes almost prohibitive. 

The filtering shown in this design con
sists of 4 capacitors of 100 J.tf each 
connected in series-parallel to give an 
effective value of 100 J.tf at 900 volts 
maximum voltage. The choke-input filter 
with a swinging choke at the cathodes 
of the rectifiers gives as good regulation 
as one can expect for a simple rectifier
filter combination. 

As far as the steady-state output of 
this amplifier is concerned, it will deliver 
100-watts continuously. That is, for hours 
or even days at a time. It will deliver 
200 watts for periods of a few minutes. 
P eriods longer than ten minutes have 
not been tried. But the output tubes and 
power transformer warm up consider
ably after this time. 

The distortion for the amplifier for 
several output levels is shown in Fig. 7. 
The distortion at high outputs is easily 
measurable and is found to lie at about 
the level anticipated in the specifications. 
At low outputs the distortion is below 
about 0.2 pel' cent and is impossible to 
measure with the equipment available 
to the author. It is in fact very difficult 
to measure distortion levels below 0.2 
p er cent because of the residual dis tor-

Fig . 6 . Top view of the amplifier. 

tion in even the very best oscillators. 
Special filters are required for more ac
curate meaSUl'ements and these can usu
ally be made only at single frequencies. 
The noise output of the amplifier, which 
includes thermal noise and hum, is less 
than 500 J.tv at the 16-ohm tap of the 
output transformer. This is negligible 
and may be attributed to the very heavy 
filtering in the power supply and the 
high voltage on the output tubes. 

In conclusion, it is fair to say that the 
amplifi er described here has been fOlmd 
to be a very reliable power source when 
driven by an oscillator for variable f re
quency applications as well as a very 
fine power amplifier for high-fidelity 
applications where extreme output is l'e
quired. For the serious amateur it is a 
very useful addition to his stock of elec
tronic tools . 1£ 
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Fi g. 7 . Tota l harmon ic distortion for sev
eral freq "Je nc ies. 

P ARTS LIST 

In addition to the standard parts which are 
shown in the schematic diagram, the follow
ing list gives the specifications for the trans
formers and filter chokes which may be re
placed by equivalent types: 

Output transforme1' 
Dynaco A-450 

Power t"OInsformers 
UTC S-46 2000-0-2000 volts, 

300 rna 
Triad F-21 A 6.3 volts, 10 amp 

StancoI' J 400-0·400 volts, 
PM 8412 200 ma 

15 volts, 3 amp 
6.3 volts, 5 amp 

StancoI' P 6134 
Filtm' Chokes 

StancoI' C 1002 
StancoI' C 1003 
Triad C 33A 

Triad 
Relays 

C18A 

Potter and Brumfielc1, 
Type M LB-5 

6.3 volts, 1.2 amp 

15 henry, 75 rna 
16 henry, 50 rna 
300 ma, 5/25 henry 

(swinging) 
300 rna, 8 henry 

10,000-volt plate 
relay 

Potter and Brumfield, 
Type KAllAY 

Potter and Brumfield, 
Type KLllA 
Amperite ll5N030T 

110 volt d.p.d.t. 

110 volt d.p.d.t. 

time delay relay 
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Performance of Series-Parallel 

Speaker Arrays 
JAMES F. NOVAK':' 

While multiple-speaker systems may have a large popular appeal, a thor
ough study of the theoretical aspects of speaker arrays may give rise to 
the certainty that such popularity is largely due to subjective listening. 

LOUDSPEAKER ARRAYS consisting of in
expensive replacement type speakers 
continue to receive more and more 

attention judging by the number of 
"do-it-yourself" articles that have ap
peared in various publications over the 
past year.I • 2. 3. 4. 5 That the audiofan 
imagination is being excited is in no 
small way related to the extraordinary 
performance claims made for these sys
tems. Typical claims for arrays of 16, 
22, and 32 loudspeakers in the $2-3 
price class are: measured response es
sentially flat from at least 20 cps to 
10,000 or 15,000 cps depending upon 
the quantity of speakers used, absence 
of cone resonance, superior transient 
response, extremely low distortion, free
dom from coloration, efficiency gains of 
as much as 30 db at 20 cps, and others 
too numerous to mention. 

A typical $2-3 loudspeaker has a di
ameter of five or six inches, a 0.68-oz. 
magnet with 9/16-in. voice coil, 100-150 
cps resonance, 4-5 watt power-handling 
capability, piston-band efficiency of one 
per cent or less and reasonably accepta
ble response to about 7000 cps. 

None of the authors have offered any 
acceptable explanation of why by using 
"many" of these speakers in series
parallel combinations, these unpreten
tious performance specs are transformed 
into something that rivals and exceeds 
the performance of the finest, largest, 
and most expensive three- and four-way 
horn-loaded systems. 

* Sr. Design Engineer, Jensen Manufac
turing Co., Chicago, Ill. 

1 C. F. Mahler, Jr., "Hi-Fi Performance 
from Small Speakers." AUDIO, December, 
1959. 

2 C. F. Mahler, Jr., "The Series-Parallel 
Speaker Array," AUDIO, November, 1960. 

3 C. F. Mahler, Jr., "Multiple Speakers," 
Letter to Editor, AUDIO, p. 6, January, 
1961. 

4 J. Kyle, "Sweet Sixteen," Popular Elec
tronics, January, 1961. 

5 J. Kyle, "Sweeter with a Tweeter," 
Popular Electronics, April, 1961. 
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One can only conclude from the brief 
explanations offered, that all improve
ments are in some way related to the 
small fraction of total input power sup
plied to each speaker, the resulting 
small voice coil travel which enables 
the voice coils to remain in "linear mag
netic fields," or perhaps because that 
while the cones act together as if they 
were one huge speaker at low frequen
cies, high efficiency is maintained be
cause each cone has low mass. 

A consideration of the acoustics of 
array design plus careful measurements 
and evaluation leads to the conclusion 
that most of the claims are based upon 
rather careless subjective evaluations_ It 
is the purpose of this article to examine 
the physics of arrays, measure the per
formance of a particular array, and de
rive conclusions therefrom. 

LOUDSPEAKER PERFORMANCE 
Response 

A frequency-response curve of-a loud
speaker is the variation in either sound 
pressure or acoustic power as a func
tion of frequency, with the voice coil 
voltage generally specified as held con
stant. 

RADIATION 
RESISTANCE 

VOICE-COIL 
VELOCITY 

(A) 

The acoustic power radiated from the 
front of the loudspeaker is : 

wbere Vc is the voice coil velocity and 
Rmr the radiation resistance. 

The quantity V Rm2 + Xm2 in the de
nominator is frequency dependent as is 
the radiation resistance, R mr} in the nu
merator which varies as the square of 
the frequency. The variation in sound 
pressure due to the variable denomina
tor is exactly the same as the variation 
of electrical current in a series RLC 
electrical resonant circuit. 

A universal resonance curve, (A) of 
F ig. 1, is a plot of this current variation 
as a function of normalized frequency. 
It has a slope of + 6 db per octave of 
frequency below resonance and a slope 
of - 6 db per octave above resonance. 

The radiation resistance has a slope 
of + 6 db below and above resonance. 
This serves to further increase the slopes 
of the universal resonance curve which 
is representing the voice-coil velocity so 
that below the resonance frequency the 
slope is + 12 db per octave and 0 db 

(8) f 

ACOUSTIC POWER 
P=vc

2R
MR 

o FREQUENCY 

Fig. 1. Universal resonance curve (A) for loudspeakers showing radiation resistance 
and voice-coil velocity with respect to relative response. (B) shows acoustic power 

output plotted against relative response. 
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(flat) above resonance, as in (B) of 
Fig. 1. This ClU've now represents the 
acoustic power 'Vs. f r equency-response 
curve of the speaker. It can be r eadily 
seen from this curve that the r esonance 
frequency determines the low-frequency 
cutoff of a simply baffled loudspeaker. 
Only a decrease in r esonance frequency 
01' a modification in the slope of the 
radia tion resistance (such as by horn 
loading ) can lower the low-frequency 
cutoff of t he speaker. 

The preceding sta tements concerning 
the r ela tionship between low-frequency 
cutoff and speaker resonance ar e some
what over simplified because they ignore 
the dam ping (or Q) at r esonance. Q is 
defin ed as 

Q = 2nfaM m 

Bm 
'wh ere fa is the r esonance f r equency, M", 
is total mass and B", the total mechani
.cal r esistance. Figtwe 2 shows the varia
tion in p ower output as a fun ction of 
frequency for various values of Q. The 
most desirable value of Q would lie be
tween 1.0 and 0.5. Values less than this 
increase the effective cutoff considerably 
above r esonance and values greater than 
1.0, whil e extending the cutoff, cr eate a 
"boom" a t r esonance. The typical $2-3 
speaker has a Q of about 3. This can 
be teduced by decr easing the r esonance 
frequency, by decreasing the mass, or 
by increasing the r adiation resistance . 

Efficiency 

Any cone-type loudspeaker can be de
signed to provide unifor m r esponse over 
a moder ate f r equency band. Practical 
limitations, however, severely r estrict 
uniform reproduction over a wide f r e
quency r ange. The two ends of the 
audio-f requency spectrum are the most 
difficult to r eproduce with efficiencies 
compar able to those r eadily {)btained in 
the mid-f r equency r ange. Besides the 
r estrictions imposed by the r esonance 
frequency, inefficiency at low f requen
cies is also due to the small value of 
r adia tion r esistance. A large r adiation 
r esista nce JU ay be obtained by using a 
large cone since r adiation r esistance is 
a f lmction of the square of the cone 
area. 

The high-f r equency effi ciency of a 
cone-type loudspeaker is limited by the 
mass r eactance of the vibrating system . 
One obvious way to improve the high
f r equency effi ciency is to decrease the 
mass of the vibra ting system. A simple 
means for accomplishing this is to use 
a small cone. 

There ar e sever al other methods f or 
extending the range such as the use of 
a horn 01' bass-reflex enclosure f or low
frequency extension and separate loud
speakers 01' dual cones driven by a single 
voice coil for high-f r equency extension. 
These, however , will not be considered 
here. 

24 

Directional Pattern 

The directional pattern of a cone-type 
loudsp eaker depends primarily upon the 
cone diameter and f r equency, although 
the cone angle, paper pulp, and voice
coil diameter also exert an influence." 
Because diameter and frequency are the 
m{)st impor tant factors, the diJ:ectional 
p a tterns can be approximated satisfac
torily by those of a vibrating piston of 
the samc diameter . These show that the 
radiation becomes highly directional at 
frequencies for which t he cone diameter 
is greater than one wavelength. In other 
words, for any given frequency, a small
diameter cone will have a broader di
rectional pattern than a large-diameter 
cone. 

Transient Distortion 

A transient is a waveform, usually 
with a steep wavefront, which does not 
r epeat at a p eriodic interval. Any sud
den cOlllmencement 01' cessation of a 
periodic wave contains a t ransient com
p onent. For r eproduction without dis
torti on, the acoustical waveform must 
r eprod uce fa ithfully the inp ut wave
f orm. 

An impor ta nt f actor determining t he 
transient r esponse of a loudspeaker is 
the amount of damping of t.he loud
speaker cone. A statement of Q gen
erall y describes the amount of damping 
a t the fundamental r esonance but not 
elsewhere. A loudsp eaker cone is a multi
r esonant device at the higher f r equen
cies and vibrates in parts. Each of the 
higher-order cone resonances has as
sociated with it a transient decay tIme 
that can be r educed to accep table wnits 
b:y adding damping through propel' 
choice of cone material and tr ea tment. 
A substantial increase in r adiation r e
sistance would also help to increa e 
damping and thereby reduce transient 
distortion . 

Studies by Larson and Adducci7 show 
that an impor tant r equu:ern ent f or good 
reproduction of transients is a smooth 
frequency r esponse characteristic f r ee 
f rom sharp peaks and dips. Loudsp eak
ers with smooth r esponse characteri. ·tics 
always have less transient distortion than 
those with sharp peaks or dips. They 
conclude, however, that transien t dis
tortion in loudspeaker s is of minor im
p ortance at the higher f r equencies be
cause the decay constant of most rooms 
is considerably greater than that of t he 
loudspeaker. 

Harmonic Distortion 

ExamiJl ation of the f or ce-displacement 
characteri stic of a typical loudspeaker 
of the type under consideration shows 

6 H. F . Olson, " A.coustical Engineel'ing," 
D. Van Nostrand Co., Inc., p. 35, 1957. 

7 R. J . Larson, A. J. Adducci, "Transient 
Distort ion in Loudspeakers," presented at 
IRE Convention in New York, March, 1961. 

that the suspension system is linear only 
f or small amplitudes and becomes quite 
non-lineal' for large ampli tudes. The r e
sult of a non-linear cone suspension is 
the production of odd order hanTIonics 
when the voice coil is excited with a 
sinusoidal input. 

Another source of distortion is a non
uniformity of the flux den. ity throug'h 
which the voice coil has to move. The 
driving force is produced by current in 
the voice coil interacting with the mag
netic field. This f orce will not be p ro
p Ol-tional to the CUl'1'ent if the magnetic 
field encountered by the yoice coil 
varies with the position of the voice coil. 
The result 'will again be the production 
of harmonic distortion. This type of dis
tortion becomes seri ous onl y when thc 
cone amplitude is sufficien t to cause the 
vo ice coil to move out of the ail' gap. 

FM and 1M Distortion 

Two other f orms of disto rtion ar e 
f requency modula tion and in term odula
tion di stortion. These ar e 'ometimes mis
taken for each other. 

If the cone is r adia ting both a hiO'h
and a low-f r equency wave, the high
f r equency energy will be modula ted by 
the low-freq uency wave. The r esul t ing 
wave can be r esolved into a canier (the 
high frequency ) and side band: (the in
terU1 odulatioll f r equencies) p lus the low
frequency input. This type of di stortion, 
known as frequency modulation, is quite 
small below 1000 cps and become sig
nificant only at higher f r equencies when 
the low-f r equency amplitude of t he cone 
is ver y large. S 

Interm od ula tion distodion i. olle of 
the effects of non-lineari ty when more 
than one input f r eq uency is ap p lied. It 
becomes evident in two forms, ampli
tude modulation of one frpque nry by 
another and the production of sum and 
differ ence f requencies. 

If a loudspeaker with a non-lin ea l' 
cone system is r eproducing tll'O freque n
cies, the higher f r equency ca n become 
amplitude modulated by the lower fre 
quency and cr ea te a displeasing t l'eJ1l nlo 
effect. 

The most serious f orl11 of in tel'l11odu
la tion distortion is the f ormation of sum 
and differ ence f r equencies .9 These f r e
quencies ar e normally inha l'll1onic and 
ca n create serious distortion sometimes 
described as harsh, buzzy, 01' r ough. 

The amplitude of the cone 111 0vement 
is inver sely proportional to the sq uare 
of the f r equency for a con: tant sound 
p ower output. Consequen tly, much of 
the distortion will be con fin ed to the low
frequency r ange slll ce the 11 0n-l i nearities 
are manifes ted when the amp litude 01' 
excursion of the cone is large. 

8 H. F. Olson, "A.co~lstical EngillBB1'ing," 
D. Van Nost nmd Co., Inc., p. 190, 1957. 

9 "Radiotl'on Designel"s H andboo/{,," eh. 
14, p. 611, 1953. 
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FOR A LIMITED 
TIME ONLY! 

SAVE $1 50 

ON THESE TWO VALUABLE 
REFERENCE BOOKS 

BUY BOTH FOR ONLY $4!1aid 
The 5th AUDIO ANTHOLOGY reg. $3.50 
The 4th AUDIO ANTHOLOGY reg. $2.95 

Both $6.45 reg. 
Here's what the 5th AUDIO ANTHOLOGY contains --

• THE BICCEST AND BEST VOLUME EVER! 
• MORE THAN SO ARTICLES COVERINC STEREO RECORDINC AND REPRODUCTION; 

STEREO MULTIPLEX; MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOCY; 
CONSTRUCTION AND THEORY; etc . 

• 144 PACES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES 
IN THE AUDIO AND STEREO HICH FIDELITY FIELD. 

• ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTINC USE. AN IMPORTANT 
STEREO HICH FIDELITY REFERENCE BOOK. 

number five 

If you've missed the 4th AUDIO ANTHOLOGY . . . here is a wonderful opportunity to buy it at more than 
50% off the regular price when you buy the 5th. 

This offer good only while the supply of the 4th lasts, 
and may be withdrawn without notice. 

Use handy order form below. We pay postage anywhere in the U.S. 
add SO¢ for Foreign orders. 

o Enclosed is my remittance for $4.95. Send me both, the 4th and 5th, AUDIO ANTHOLOqy Postpaid. 

o Enclosed is mrremittance for $3.50. Send me only the 5th APDIO ANTHQLOGY Postpaid. 

NAME ... . ..... . .. . . .. .... . . : ..... .. . ...••. . . . . .. . ... . .. . . .. . . ..... . ... ... . . . . : .. . . . 

ADDRESS . ... . . .. ...... . . .. . . .. ... ...... . . . ...... .. .... . .... .. . ... .. . .... . . . ........ . 

CITY ZONE ..... . . . 
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Fig. 2 . Sound-press ure-Ieve l respo nse of 
d irect rad ia tor loudspe a ker in an infi ni te 

baffle o r cl osed box . 

A loudspeaker cone must move a defi
nite amount of air in order to produce 
a given sound pressUl'e level at a given 
frequency. Obviously, a large cone will 
not have to move as far as a small cone 
in order to move the same amount of 
air, or to be more correct, to produce 
the same sound power output. Because 
of these smaller amplitude requirements, 
the large cone speaker has the inherent 
ability to produce less distortion than 
a small speaker since it can operate in 
the region of linear excursion. 

A consideration of all of the facts 
presented seems to create a paradox. 
Good low-frequency reproduction de
lllands large diameter cones but at the 
same time, the large diameter and re
sulting large mass become two important 
(leterrents to a fiat response at the high 
frequencies. The high mass causes a 
drastic reduction in efficiency in the 
high-frequency range. Furthermore, the 
directional pattern of a large cone be
('omes very narrow in the high-frequency 
range. Broad directional patterns re
quire the use of cones of rather small 
diameter. 

The situation of a large number of 
small loudspeakers operating in unison 
now begins to look attractive. Each 
loudspeaker will be required to handle 
only a small fraction of the total input 
power and hence will operate in the 
more linear region since the amplitude 
will be small. Because the effective cone 
:ll'ea is increased in direct proportion to 
the number of speakers used, the re
quirement of large cone area is also 
satisfied. One may reason intuitively 
that the radiation resistance will increase 
as the square of the effective cone area. 
This should result in an efficiency in
(Tease. It would appear on the surface 
that a large array of small loudspeakers 
could overcome the performance limita
tions of single loudspeakers. The va
lidity of this statement can best be de
termined quantitatively by comparing 
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the performance of an inexpensive six
inch loudspeaker with a 32-speaker array 
of six-inch speakers and a commercial 
3-way high-fidelity system with a cost 
similar to that of the array. The particu
lar speakers compared are a J ensen 6J6 
( cost-$2.B1), a 30" x BO" array of 32 
Jensen 6J6's (cost- $83.52), and a J en
sen TF-3 (cost-$79.50). The enclosure 
volume was about eight cubic feet for 
both the single 6-in. speaker and the 
array, and 1.5 cubic feet for the TF-3. 
The speaker complement in the TF-3 
consists of a single 10-in. high-excursion, 
high-compliance Flexair woofer, two 
3lj2-in. tweeters and one spherical-dome 
type super tweeter. The enclosure is 
vented through a 3-in. tube 7lj2 in. long. 

Particular points of comparison are 
those previously discussed, i.e., response, 
efficiency, directional pattern, transient 
distortion, harmonic distortion, fre
(luency modulation, and intermodulation 
distortion. 

THE MULTIPLE- SPEAKER ARRAY 

An examination of the mechanical 
circuit of an array consisting of N loud
speakers r eveals that (mechanically) all 
of the speakers appear in parallel re
gardless of their electrical connections. 
An interesting result of this fact is that 
the array can be represented by a single 
speaker of N times the area, N times 
the mass, N times the mechanical resist
ance (losses) and N times the suspension 
stiffness. The value of the voice-coil re
sistance would range from N to liN 
times depending upon whether the 
speakers were electrically connected in 
series, parallel, or combinations thereof. 
It would appear that the fundamental 
resonant frequency and Q (damping) of 
the equivalent loudspeaker would remain 

Fig. 3. Norma lized 
mutual rad ia ti on 
i mp e dan ce as a 
f u nct ion o f r ela 
tive separatio n for 
two ri g id circular 
d iscs in an infi nite 

rigid plane . 
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the same as that of anyone of the 
speakers comprising the array- assum
ing that they were all identical. 

Actually , the mechanical circuit does 
not show the effects of acoustic inter
action between the speakers. A quanti
tative investigation of this acoustic in
teraction is outside the scope of this 
paper. It will suffice to use the results 
of Pritchard's work on the mutual 
acoustic impedance between radiators.10 

The net radiation resistance, or acous
tic loading for small spacings in an N 
speaker array, is N2 times as large as 
the loading on a single speaker. This 
increase is consistent with an N-fold in
crease in cone area. On the other hand, 
as the relative center-to-center spacing 
(ratio of spacing to wavelength) is in
creased, the sound pressure no longer 
remains uniform over the array sUl·face. 
This causes the array loading to de
crease ultimately to N times the loading 
on a single speaker. Increased loading, 
in this case, occurs only in direct pro
portion to the total cone area because 
the over-all array dimensions are now 
large relative to a wavelength. 

F igu1'e 3 illustrates this behavior. No 
loss in generality results even though 
this is a p lot of the total radiation im
pedance for only two discs. For the 
most general type of array, the mutual 
radiation impedance between any two 
speakers will be a function only of 
those two elements, independent of all 
others. It is sufficient, therefore, to cal
culate the mutual impedance between 
only two speakers at a time. 

Examination of the reactive term 
plotted in Fig. 3 reveals that the mass 

10 R L. Pritchard , J. Acous. Soc. Am., 
Vol. 3:? , N o. 6, pp. 730- 737 , Jun e, 1960. 
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Can You Afford 15 Hours to Build 
The World's Best FM/Multiplex Tuner? 

Fifteen hours. That's all it takes to build· the world's best 
FM/Multiplex tuner. 

Citation has the "specs" to back the claim but numbers alone 
can't tell the story. On its real measure, the way it sounds, 
Citation III is unsurpassed. And with good reason. 

After years of intensive listening tests, Stew Hegeman, director 
of engineering of the Citation Kit Division, discovered that the 
performance of any instrument in the audible range is strongly 
influenced by its response in the non-audible range. Consistent 
with this basic design philosophy - the Citation III has a 
frequency response three octaves above and below the normal 
range of hearing. The result: unmeasurable distortion and the 
incomparable "Citation Sound." 

The qualities that make Citation III the world's best FM tune; 
also make it the world's best FM/Multiplex tuner. The multiplex 
section has been engineered to provide wideband response, ex
ceptional sensitivity and absolute oscillator stability. It mounts 
right on the chassis and the front panel accommodates the 
adapter controls. 

What makes Citation III even more remarkable is that it can 
be built in 15 hours without reliance upon external equipment. 

To meet the· special requirements of Citation III, a new FM 
cartridge was developed which embodies every critical tuner 
element in one compact unit. It is completely assembled at the 
factory, totally shielded and perfectly aligned. With the cart
ridge as a standard and the two D' Arsonval tuning meters, the 

problem of IF alignment and oscillator adjustment are eliminated. 
Citation III is the only kit to employ military-type construc

tion. Rigid terminal boards are provided for mounting compo
nents. Once mounted, components are suspended tightly between 
turret lugs. Lead length is sharply defined. Overall stability of 
the instrument is thus assured. Other special aids include pack
aging of small hardware in separate plastic envelopes and 
mounting of resistors and condensers on special component cards. 

For complete information on all Citation kits, including re
prints of independent laboratory test reports, write Dept. A-9, 
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y. 

The Citation III FM tuner-kit, $149.95; wired, $229.95. The 
Citation III MA multiplex adapter-factory wired only, $89.95. 
The Citation III X integrated multiplex tuner-factory wired, 
$319.90. All prices slightly higher in the West. 

The 
Citation 

III 

Build the Very Best CITATION KITS by kardon 
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reactance of the air load increases 
rapidly below frequencies for which the 
center-to-center spacing is less than a 
quarter wavelength. This could result 
in an appreciable increase in tota l 
moving-system mass at the low frequen
cies. It is interesting to note that the 
total mass of the ail' load actually be
·comes less than th e ail' load on one 
speaker operating alone above the fre
quency r ange for which the center-to
center spacing is greater than a quarter 
wavelength. However , for spacings 
slightly beyond one wavelength, the 
magnitudes of mutual resistance and r e
actance become less than 10 per cent of 
the self-radiation resistance and r e
actance. It is now a relatively simple 
matter to investigate the performance 
of the array by employing the concept 
-of the equivalent loudspeaker and keep
ing in mind the behavior of the r adia
tion impedance. 

Resonance and Damping 

Fig~t?'e 3 showed that at low frequen
cies, the mass of the air load increased 
over that which might be expected from 
a simple area increase. This will r esult 
in a decrease in the f undamental reso
nance of the loudspeakers because the 
mass of the air load is an appreciable 
part of the total moving-system . mass. 
In the p articular case of 32 six-inch 
s peakers, the r esonance decreased from 
l26 cps to about 90 cps . This represents 
a two-fold increase in total mass. The 
region of operation would be at about 
kd = 0.5 in Fig . 3. 

The Q or damping a t resonan ce will 
generally remain about the same as for 
a single speaker. The Q of the 32 
speaker array r emained at about 3-
the same as for a single speaker. The 
Teason for this is that while the in
creased r adiation r esistance tends to in
crease damping, the increased mass will 
to a great measure negate the increase. 
This represents about the worst possible 
situation. The damping can increase in 
'some situations . 

An improvement in damping can be 
·obtained by employing speakers with 
s taggered fundamental resonances. The 
normal production tolerances of ± 10 
p er cent, however, r esult in an inade
quate spread. Mr. Briggs, in hi s book 
«Bound Rep1'oduction/' mentions a stag
gering of 20 cps. W hat really is in
volved here is the difference in terms 
of an octave, not in terms of cycles pel' 
second. Take, for example, two speakers 
- one with a r esonance at 50 cps and 
another with a resonance at 70 cps. This 
spread r epresents one half of an octave 
in this frequency r ange. Applying this 
same spread (20 cps) to the Mahler 
system, for example, we find that this 
represents about one fif th of an octave. 
A 5-cps spread would represent only 
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one seventeenth of an octave in this 
frequency r ange. The resonance spread 
of the speakers used in making these 
measurements was about 20 cps, and was 
inadequate to produce any significant 
increase in damping. If these speakers 
had resonances in the 50- to 70-cps 
r ange, some increase in damping would 
have resulted . However , the average 
person will not be able to walk into a 
store and select r esonances . 

We have assumed thus far that the 
cabinet had no effect upon the f und a
mental r esonance of the speakers. This 
was a valid assumption so long as the 
speaker cabinet was not totally en
closed. Speaker resonance increases, 
however, when the speaker is placed in a 
totally enclosed cabinet due to the stiff
ness of the ail' volume in the box. The 
resonance f requency increases still more 
when two speakers are p laced in the 
same cabinet because each speaker sees 
only half the volume. Further increases 
occm' when foul' sp eaker s are used since 
each speaker now sees only one-quarter 
the volume an d so on. Each r esonance 
increase is accompanied by a decrease in 
output below the fundamenta l r esonance. 
These losses tend to nullify any gains 
due to mutual coup ling between the 
speaker s. The f undamental r esonance of 
the 32-speaker array increased from 90 
cps with the back of the cabinet open 
t o about 250 cps when the back of the 
cabinet was completely closed. This in
crease when compared to the 126 cps 
resonance of a single speaker, r epresents 
almost a fo ur-fold increase in total stiff
ness. The Q again r emained at about 3. 

Efficiency and Response 

It was previously shown that the 
radiation r esistance of the array in
creased as the square of the number of 
speakers when the spacing' was small 
r elative to a wavelength. One might 
el'l'oneously conclude that the efficiency 
(or power radiated) would increase 6 
db for each doubling of speaker COlll

plement. The total power input to the 
array divides equally among the speak
ers, however, causing the voice-coil velo
city to decrease as the quantity of 
speakers is increased. The net r esult 
is an improvement of only 3 db for each 
doubling of the speaker complement. 

A study of Fig. 3 reveals that th e 
efficiency gains are r estricted to a 
certain frequency range. Radia tion re
sistance increases occur only at frequen
cies below which the center-to-center 
spacing is less than a half wavelength. 
Furthermore, the large increase in mass 
th at occm's below frequencies for which 
the spacing is one-eight wavelength will 
tend to nullify any efficiency gains due 
to radiation r esistan ce. This means that 
efficiency gains will be restricted to the 

band of frequencies for which the spac
ing is )'/S to 5A1S. This r egion is in
dicated by the shaded area of Fig. 3. 
The frequency of maximum efficiency 
might be expected to occm' at a center
to-center spacing of ),/4. 

Applying this hypothesis to the array 
of 32 six-inch speakers, we find that 
efficiency gains should be expected over 
the frequency range of about 200 to 
1000 cps. Maximum efficiency should 
occur a t about 400 cps. This fact is in 
direct conflict with the popular notion 
that the maximum efficiency gains occur 
in the region of 20 cps. 

A brief examination of the high-fre
quency performance of the array also 
r eveals some interesting facts. Efficiency 
increases cannot occur because increased 
acoustic loading occurs only in direct 
proportion t o the active area. How is it 
then that the high-f r equency response 
is improved ~ The answer is that it is 
not. On the contrary, high-frequency 
response may possibly become poorer. 

This occm's because the array cannot 
even begin to approximate a point 
source. It instead begins to act like a 
large rectangular piston consisting of a 
finite nu mber of vibrating elements. The 
sound pressure a t any point in front 
of the array w]l be a function of the 
average distance from the elements, the 
amplitude of vibration and the average 
differ ence of arrival time (phase ) of 
sound from one element with respect to 
another. Some degree of destructive in
terference can be expected a t all loca
t ions when the array dimensions become 
large due to the phase differ ences of the 
sound waves arriving by different path 
lengths.11 

F-igu1'e 4 shows the sound pressm'e 
frequency r esponse of a single six-inch 
speaker, an array of 32 six-inch speak
ers in a totally enclosed cabinet, the 
same array with the back removed and 
the response of the small bookshelf 
system previously described. 

These measurements indicate negligible 
effi ciency improvements below 100 cps 
for the closed-back array. A maximum 
efficiency improvement of about 13 db 
appears in the 400-cps region as pre
dicted. This compares favorably with the 
theoretica l maximum gain of 15 db 
which might be expected from an anay 
of 32 speakers. 

E xcept for a definite improvement in 
output below 100 cps, the r esponse of 
the same array with the back removed 
is quite similar. It should be emphasized 
that the improvement below 100 cps is 
due mainly to the decreased fundamental 
resonance of the speakers rather than 

11 Joel Julie, "Minimizing Interference 
Effects ill Tweeters and Tweeter-Woofer 
Combinations," AES P reprint No. 142, 
1960. 
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Belden has it ... 
Every wire and cable you need for 
sound and intercom service and installation 

one and Shiel~ed Power Supply Cables 

8410 == 
8413 

Three Conductor Shielded Cable 

Multiple Pair 
Unshielded 
Cable 

' •• 1 to 51 pairs 

Hi-Fi Connecting 
Cable ~ 

AUDIO • SEPTEMBER, 1961 

8771 

Belden Sound and Intercom Cables are de
signed and engineered for highest audio 
efficiency and quiet performance. These 
cables are available in a wide range of types, 
sizes, and insulations, for all sound and inter
com installations. Ask your Belden Electron
ics Distributor for complete specifications. 

Miniature Broadcast Audio Cable 

liiiiiiii~ 8450 

Two Conductor Shielded Cable 

8761 

Belden Multiple Pair Individu
ally Sh ie'lded Cables use 
Beldfoil*, a Belden develop
ment and a major break
through in the search for 
quiet cables. 

8767 

'power supply cords • cord sets and portable cordage • 
• electrical household cords • mag,net wire • 

lead wire • automotive wire and cable • aircraft 
wires • welding cablE! 
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.Fig . 4. Loudspeaker response curves: (A), single 6-in. unit in 8-cu .ft. box with closed back; (B), 32 6-in. units in same box with open 
back; (e), 32 6-in . units in same box with closed back; (0), 3-way bookshelf speaker system, Jensen TF-3, 1.5 cu. ft. 

to any mutual coupling effects. 
The array response above 1000 cps 

,shows definite signs of destructive in
terference and requires no further com
:ment. 

The remaining response curve shows 
-what performance can be expected from 
.a carefully designed multi-channel loud
:speaker system when each channel is 
.designed to reproduce only a discrete 
portion of the frequency spectrum. 

It was believed that the response data 
.of the 32-speaker array illustrated 
-poorly the performance that might be 
.expected from an anay because the 
fundamental resonance occurred rather 
-high and the speakers were very lightly 
.damped (high Q). 

A second anay was constructed 
-with heavily damped (Q < 0.5) 8-inch 
-woofers. The fundamental resonance of 
·these speakers (in the cabinet) was 50 
.cps. ·The cabinet volume was allowed to 
:increase in direct proportion to the 
-number of speakers used in order to 
-prevent the cabinet stiffness from in-
.creasing the resonance. 

The frequency response of this system 
.appears in Fig. 5. Because the center
-to-center spacing was greater than that 
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of the 32-speaker array, the frequency 
range of maximum gain occuned lower 
than before but the response trend is 
the same. A humping in output begins 
to occur in the range of maximum 
efficiency gain (100-200 cps.) The effi
ciency gain is negligible at 20 cps and 
begins to disappear above 1000 cps. This 
particular system when used in conjunc
tion with a mid-range/tweeter combina
tion crossed over between 400 and 600 
cps should give excellent performance. 
But it is incapable of radiating 20 cps 
more efficiently than any of the indivi
dual speakers in the anay. Actually, 
there is 5 db less 20 cps output relative 
to 400 cps for six speakers than there 
is for one alone. 

Directivity Pattern 

It was stated earlier that the direc
tional pattern of a cone-type speaker 
depends primarily upon the cone di
ameter and the frequency. The equiva
lent speaker concept suggests that the 
directional patterns of an array should 
be much sharper since the physical size 
is greater. The situation is actually 
worse because the anay is rectangular 
rather than circular and thus has one 

dimension considerably longer than the 
diameter of the equivalent speaker. 

The directivity patterns of the 32-
speaker array are shown in Fig. 6. These 
patterns are also approximately those 
of a single six-inch loudspeaker mounted 
in the center of the same cabinet. The 
important result is that the anay has a 
frequency range of only 1/10 that of a 
single speaker for the same directional 
pattern around the longest dimension. 
The directional pattern around the short 
dimension will extend the frequency 
range to 1/5. 

The data of Fig . 6 show that notches 
in the frequency response should appear 
15 deg. off axis at 900 cps and about 
1400 cps. Notches should also appear 
30 deg. off axis at 450, 900, arid 1400 
cps. These are verified by the off-axis 
measurements in Fig. 4. By way of 
comparison, the directional pattern of 
the TF-3 bookshelf system drops off 
quite uniformly off axis. 

The directional pattern of arrays can 
be widened by arranging the speakers 
on the arc of a circle as in Fig. 7. The 
directional pattern is now better than 

(Continued on page 37) 
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We could list thenew CLASSIC'S com
plete specifications. We. could como, 
mission a Pget to describe the sound 
and the cabinet.,Both good ideas, but 
quite inadequate to the task, for the 
new CLASSIC is a living instrument. 
You must hear it to know why it is the 
most important speaker system avail
able today. You must compare it to 
all other makes to eliminate any doubt 
that here is the only system you will 
ever want. 

For large rooms, small rooms-for 
today and tomorrow-here is the first , 
sensibly designed big sound system in 

AUDIO • SEPTEMBER, 1961 

Here's the 
one and only 

speaker system 
you will 

ever want 

*1!pci/11t0:, 

Compare the 
new University 
Classic Mark II 

to all other, systems-
regardless of price. 

years. It creates a sense of spacious
ness typical of yesterday's massive 
systems-but without making their 
space demands, and without sacrific
ing the intimate sonics and texture 
necessary for the full enjoyment of 
soloists and small musical ensembles. 

A '''major acoustic achievement," 
as many experts have declared. But 
you decide for yourself. At any qual
ity high fidelity dealer. $295.00. 

3-WAY SPEAKER SYSTEM: high com
pliance 15/1 woofer; 8/1 direct-radiator 
mid-range; Sphericon super-tweeter. 
RESPONSE:' 20 to 40.000 cps. POWER 

REQUIREMENTS: ahy quality amplifier 
rated from 10 to 60 watts. DIMEN
SIONS: 35/1 X 28~/I and 177\l" deep! 

Write for the fully-documented 
CLASSIC MARK II brochure and Univer
sity's "Informal Guide to Component 
High Fidelity." Desk R-9, University 
Loudspeakers, Inc., 80 S. Kensico 
Ave., White Plains, New York. 
Timeless Beauty and the Sound Q/Truth 

* ~ A DirJi$ion 0/ Ling.Tcmco ElectroniCJ, Inc. 
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THE ~-<!>-'" 
INSTITUTE OF 

HIGH FIDELITy}im~~H~~eM~~~ 
MANU~~~URERS P AGE 

JIi :Ji Show ~ A-comin' 
C'JHE WRITER recently came into rather close contact 
J with the hi fi industry when the agency of which 

he is president was retained by the Institute of 
High Fidelity Manufacturers as Public Relations counsel 
for the upcoming New York High Fidelity Show, Sep
tember 13 through 17, at tile New York Trade Show 
Building, 35th Street and Eighth Avenue, in Manhattan. 

Now that I've mentioned the show-and I assume 
everyone reading AUDIO will a ttend it-I would like to 
go on to another subj ect of interest, and that is the High 
Fidelity industry from the point of its pEblic r elations, 
and yes, its public "image." I address this piece to every 
one of you readers of AUDIO, whet1er your interest in 
hi fi is as a serious amateur or "audiofan" (as I have 
been taught to call you) or whether your interest in high 
fidelity is on a professional basis. 

The industry you love is on the horns of the proverbial 
dilemma. It seems to be in something of a sales and 
"public interest" doldrum, yet it just possibly stands on 
the threshold of the most successf ul period in its history. 

Which way to tm'n' What can you do, even as an 
interested bystander, to J;telp the entire hi fi field ~ 

I speak as a professional public r elations man whose 
sole interest in hi fi ran, until recently, to owning some 
components and enjoying good mEsic. But when I came 
to closer grips with the industry and its problems, several 
"truths" stared me in the face. 

First, speaking as a general customcr with a mere 
layman's knowledge of hi fi, it appear's that for the past 
two or three years the equipment being manufactured has 
been of such general excellence that music reproduction 
has not been, nor could it be, substantially improved. 
Remember, I speak as the average hi fi Joe who installed 
stereo components when they first became generally avail
able and has not since added to or altered his rig. 

True, I am aware that many manufactm'ers have intro
duced new developments and new products, but to my 
mltutored eye they appeared as "gimmicks" in which I 
just did not want to invest additional money. This as
sumes, of course, that I have a regular stereo hi fi r ig 
with which I have been happy for a number of year's. 

I don't use the word "gimmicks" in a derogatory man
ner, for in my business too we often seek out gimmicks 
to better tell a client's story. But the addition of more 
knobs, higher sensitivity, greater selectivity, remote con
trols, reverb units-none of these things gave me the 
great urge to scrap my several hundred dollars' worth of 
equipment and start afresh. However, even the gimmicks 
reached their satm'ation point some time ago. Then came 
multiplex-now officially called FM Stereo Radio. 

This is not a gimmick. This is a real and very exciting 
development in a very exciting industry. I have been 
talking to dozens of top editors and writers in the past 
weeks, and I know that there is a gl'eat interest, even a 
hunger, on the par't of the public to know more about the 
whole subject of FM ster eo radio. And this leads me to 
the further realization that there is a hunger on the part 
of a large segment of Americans for GOOD MUSIC that is 
WELL REPRODUCED. 

The nationwide interest in FM stereo radio is an indi
cation, at least to me, that there is a huge untapped 
market out there for high fideli ty components. The huno'er 
for good music well reproduced at a reasonable (but ~ot 
"cheap") cost means that potential customers aplenty are 
there, and a means must be found to tap that vast market. 

There are still too many peop le who think that high 
fidelity components represent an expensive and unneces
sary ginunick they can do without. I therefore visualize ~ 
a campaign by EVERYONE in the industry- and that in - ~ 
cludes you, the average hi-fi -oriented amatem'- to pl'O
mote (a), the growth of good music in the United States, 
and (b), the use of hi fi components as the only way to 
listen to this good music. 

There is a true joy to h.i fi listening just for pleasure's -
sake. Ther e is a need to take the " bug" ou t of hi fi, to 
bring its p leasures to the attention of millions of people 
who would sincerely love to listen to good music through 
hi fi components IF the true desi'/,e or need is strongly 
built up in them to do so. 

Thus, our goal is "Every Home a Hi Fi Home"- some
thing that is in itself impossible of achievement but 
worthy of striving to reach. 

I personally think that FM stereo, carefully and en
thusiastically promoted, talked up, sold, made ava ilable, 
can be a major breakthrough. How can you, as an aver
age hi fi f an, help promote the cause of good music in 
America? The answer is simple, but it is sound. Just talk 
it up at every opportunity. Each of you has a cir cle of 
friends- make a conscious effort to convert them to the 
cause of good music through hi fi components. Often 
merely a demonstration of the pleasure they can r ealize 
by listening to good equipment will do it. This campaign 
is not to be confined only to adults. You all have children 
or know some. Today, these children usually listen to rock 
and roll-the so-called "Top 40"-because usually they 
have no opportunity to hear anything else. Any intelli
gent child who is exposed in the proper manner to good 
music played on good equipment will sooner or later be a 
convert to our side. 

I visualize a campaign undertaken unselfishly by every 
person, firm, and organization associated with the high 
fidelity industry, togethe?' with the FM broadcast indus
try, to encourage the establishment and continued success 
of GOOD lIWSIC statiolls throughout the country, and not 
just in the top ten markets. There are milliollS of people 
in rural areas who would willingly listen to good music 
if only it were available to them. 

Weare seeking to create a new concept of "What I s 
Good Listening'~" We must actively back the growth of 
high-quality progrrumning on FM stations across the 
country. Too many FM stations are degrading their fine 
technical facilities with the material they are broadcast
ing, and I only hope that FM stereo doesn't suffer this 
same fate. 

We all have an obligation to f urther the cause of good 
music. Our obligation extends to helping the children of 
today, and beyond them to helping the children of tomor
row. The quality of a nation's music may appeal' to be 
of small import in the over-all scheme of things relative 
to its rise or decline, but history indicates otherwise. 

Again, the New York High Fidelity Show opens on 
September 13 for the trade only, and is open to the public 
from September 14 to 17 at the New York Trade Show 
Building. Star't your crusade for good music by coming 
to the show-better still, make sm'e that your non-hi-fi
equipped friends come with you. They'll get so much 
more out of it with you along to explain things- and .. 0 
will you! 

-Jay Weston 
Weston Associates, Inc. 
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ommander 
• serIes 

THE COMMANDER DA-12, 12 Watt PA Amplifier 

Designed to accommodate a wide variety of applications, this versa
tile moderate-power amplifier has a high gain channel for direct use 
with any crystal, ceramic, reluctance or dynamic high impedance 
microphone. Sufficient gain is available to operate any low impedance 
microphone, using , any of the popular cable type matching trans
formers. Two "aux." channels are provided for connection to a crystal 
or ceramic phono, tuner or tape recorder output. These channels em
ploy a single "fader" type gain control, so that two such program 
sources may be connected and controlled with a single knob, thereby 
achieving smooth, electronic change-over between the two programs. 
A master volume control is also included', enabling the total amplifier 
power output to be varied without distUrbing other control settings. 
A 4-position filter adjusts the system for best music response, reduction 
of turntable rumble or record scratch, and protection of outdoor 
trumpet speakers against low frequency overload. An exclusive "anti
feedback" position equalizes frequencies most sensitive to the genera
tion of feedback "howl" without reducing articulation, thus achieving 
maximum power output under difficult acoustical conditions. A sepa
rate output is avaiJable to drive a booster amplifier or tape recorder. 
Separate on-off switch permits the entire system to be turned off with
out changing any control settings. Plug-in speaker socket and aux. 
AC power receptacle are also included. 

The Commander Series achieves the ultimate in modern desigr 
popular priced equipment, suiting both c~nvent ional app~ication~ 
those requiring a wide choice of installatIOn and operatmg . fa.cli 
These new models represent a desirable departure from the Itmlta' 
and restrictions commonly associated with other than "deluxe" ar 
fiers ; in fact, they incorporate features entirely exclusive with H an 
Kardon . Ruggedly constructed for day in and day out contmuous I 

The Commander Series is capable of performance and dependal 
well beyond that expected of such moderately priced equipment. 

Some features found in Harman-Kardon amplifiers: Built for 
tinuous Duty. Anti-Feedback Filter. Master Volume Control. Fa 
Mixer Controls. Multiple Inputs-All at Rear. Magnetic Cartl 
Input. Individual Bass and Treble Controls. Tape/ Booster Output. 
Noise and Low Hum. High Input Sensitivity. DC on F ilaments of : 
Gain Stages . Independent Power Switch. 25 and 70 Volt Outputs. I 
in Speaker Sockets. Locking Panel Cover and Phono Top tOJ 
Models. Prices Include Cage. 

THE COMMANDER DA-35, 35 watt PA Amplifier 
If you're looking for an exceptional PA workhorse, the 

Commander 35 watt amplifier is for you. This remarkable urn 
corporates design features not found on any other amplifier. 
unique input and control arrangements permit an unusual degr 
installation and operational flexibility. There are four channels: 
low level, high gain and two high level. Multiple inputs res 
further versatility. Channel 1 offers a choice of either a microp 
or switched input for magnetic phono cartridge. A choice of tw 
puts is also provided for Channel 2; one for a microphone an 
other for use with any high level, high impedance program so 
regardless of sensitivity requirement. Channel 3 is also for high 
auxiliary equipment, such as tuners, tape recorders, telephone I 
crystal or ceramic phono players. A fourth ("mixer") channel is ir 
porated which, when used, will feed any high level, high imped 
program into Channel 2 through a tandem control so that both Sil 
can be completely faded or blended in any desired amount-using 
the Channel 2 control knob for especially convenient one-hand COil 

Ideal for square dances, demonstrations, lectures, etc. When not 0 ' 

wise used, Channel 3 is convertible to a Master Volume Contro 
the entire system-thus preserving program balance and gain set 
when adjusting total amplifier output. The DA-35 also includes s 
rate bass and treble boost/cut tone controls; two plug-in speaker s 
ets in addition to the usual output terminal strip; separate On 
Power Switch; aux. AC power receptacle. Output to a tape record 
provided, independent of tone and master volume controls. Filt 
DC on the filaments of high gain stages keeps hum to a neglil 
level. This is an amplifier you need never hesitate to use with the f 
quality speakers, and it is rock stable, regardless of load conditior 
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Here is truly the powerhouse of PA amplifiers-the new DA-IOO. 
watts of distortion-free power at a price you'd expect to pay for 

watts! A magnificent continuous duty amplifier, the DA-IOO in
i\rnnr.,t .. < all of the unique facilities and operational advantages of 

. DC on all low level stages virtually eliminates hum. Use 
herme.tIclilly SOO P.I.V. silicon power rectifiers insures low 

and a highly regulated, efficient power supply. The extra reserve 
of the DA-IOO insures cool-running, trouble-free performance 
any load condition. It permits future expansion of a system 

need to resort to additional booster amplifiers. The DA-IOO 
exceptional value. Compare its specifications with units 

compete in price-yet have a much lower output and few of its 
You'll discover the unique value, the handsome design, the 

versatility and dependability of the DA-IOO deserve your 
" l>'.U"'ill,'lJll, when you're looking for reliable, trouble-free ·power. 

IE COMMANDER PT-1, Phonograph Top 

THE MODEL DPR-7, Combination Mixer/Preamplifier 

An unusual combination unit professionally designed for use with 
any sound system. No matter how high the quality requirement, the 
DPR-7 fulfills the need for additional channels and is a practical way 
to expand a sound or recording installation. It is unlike any other 
popUlar-priced mixer in many respects: The self-contained power sup
ply applies DC on all tube filaments. Frequency response and sen
sitivity are exceptional; hum and noise virtually non-existent. Seven 
inputs are provided, five low level, high gain and two high level. 
Channel 1 offers a choice of microphone or magnetic cartridge input; 
Channels 2 and 3 each provide a choice of microphone or input from 
tuner or tape recorder and crystal or ceramic phono player. All are 
switchable from the front panel, thereby making it possible to use 
these inputs at will without having to rearrange input connections. 
Channel 4 is another microphone channel which, however, is con
vertible to a master volume control for the entire mixer by a front 
panel switch. The DPR-7 is thus not only a highly versatile mixer 
bnt a superb, completely self-contained preamplifier which can 
remotely control multiple program sources. Adjustable re-set indicators 
are provided for all controls; no need . to log or remember previous 
settings. Low impedance cathode-follower output permits long line runs 
to the main amplifier or to simply a basic power amplifier, and delivers 
sufficient voltage to drive several amplifiers simultaneously. Output to 
a tape recorder is also available, and an aux. AC power receptacle is 
included. The DPR-7 is self-supporting or may be front-mounted into 
a wall, cabinet, etc. 

MODELS LC-1 AND LC-2 
Locking Panel Covers 

This excellent unit, designed for rugged duty, mounts directly to the top of models DA-12, 
A-3S, DA-IOO (as shown at left) or it may be used free-standing on hide-away levelers. A 
:avy-duty motor provides al l four recording speeds; idler has disengage position when player 
not in use, to prevent "flat spots." The turntable is made of heavy gauge metal, flocked to 

'otect record surfaces, and has a built-in center hole adapter for 45 RPM 7" records. Hum 
duction is prevented by the shielding effect of the ferrous metal turntable and the location 
: the tonearm. Quality turnover-type cartridge is included, for use with all size and speed 
cords; standard replacement sty Iii are employed. A separate power switch is used to turn the 
ayer on and off. For use with I05-125v, 60 cycle AC. Dimensions: 4% "H, llY2 "W, 10~"D. 
tipping weight: Sibs. The Commander PT-l- $37.S0 List 

The Commander's special locking covers 
prevent tampering or accidental change to 
the precise control settings of your equip
ment. The amplifier pilot light is visible at 
all times through the aperture in the cover. 
The LC-I fits models DA-12 and DA-35; 
the LC-2 fits the DA-IOO. No tools are 
needed for installation; the covers take only 
seconds to insert or remove from cage. Two 
keys provided. Shipping weight: LC-1-2~ 
lbs.; LC-2- 2Y2 Ibs. Model LC-l-$S.SO; 
Model LC-2-$9.00List 
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· . 

TECHNICAL SPECIFICATIONS 

THE COMMANDER DA-12 
12 Watt PA Amplifier 

Rated Power: 
Frequency Response: 

Inputs: 
HUM AND NOISE 

(Fundamental): 
@ Mic. input: 
@ Aux. input: 

GAIN 
Mic. Input: 
Aux. input: 

SENSITIVITY 
Mic. input: 
Aux. input: 

Outputs: 

12 watts 
30-20,000 CPS ±2 db 
1 Mic., 2 Aux_ 

- 75 db below rated output 
-55 db below rated output 
-75 db below rated output 

117 db 
84 db 

5 millivolts 
0.35 volt 
4/ 8/ 16 ohms (plus speaker plug-in socket), and 
output for booster amplifier/ tape recorder_ 

Controls: ' Channell Gain, Au x. 1 and Aux. 2 Gain (fader), Mas-
ter Volume, Filter: norma l/ rumble / anti-feedback/ 
scratch, power on -off, pilot l ight aux. A.C. outlet. 

Dimensions: 
Shipping Weight: 

Tubes: 12AX7, 6L6GC, 5Y3GT 
14"W, 6" H, 103/4" D 
18 Ibs. 

List Price: $75.00 

THE COMMANDER DA-l00 
100 Watt PA Amplifier 

Rated Power: 
Frequency Response: 

Inputs: 
Outputs: 

Controls: 

HUM AND NOISE 
(Fundamental): 
Mics. and Aux_: 

Channel 3 and Mixer: 
GAIN 

Mic. inputs: 
Aux. input: 

Channel 3 and Mixer inputs: 

SENSITIVITY 
Mic. inputs: 

Aux. input: 
Channel 3 and Mixer: 

Mag. phono input: 
Tubes: 

Shipping Weight: 
List Price: 

Distributed by 

100 watts 
20-20,000 CPS ± 2 db 
2 Mic., 3 Aux. , 1 Mag. phono 
4/8/ 16/ 50 ohms; 25v balanced, 70v unbalanced, 
tape record er, 2 speaker sockets . 
Channell gain, Channel 2 gain, Mixer-Fader (tandem 
with Channel 2), Channel 3 ga in (optiona l Master 
Volume), Bass, Treble

h 
Mag. phono switch, optional 

master volume switc , power on-off switch, pilot 
light, switch'ed aux. A.C . power outlet. 

-85 db below rated output 
- 60 db below rated output 
-80 db below rated output 

128 db 
100 db 
94 db 

4 millivolts 
0.175 volt 
0.35 volt 
10 mill ivolts 
12AX7, 12AV6, 7247, 4-6L6GC plus full -wave doubler, 
using hermetically sealed 800 P.I.V. silicon power 
rectifiers. 
361bs. 
$187.50 

... 

THE COMMANDER DA-35 
35 Watt PA Amplifier 

Rated Power: 
Frequency Response: 

Inputs: 
Outputs: 

Controls: 

HUM AND NOISE 
(Fundamental): 
Mics. and Aux.: 

Channel 3 and Mixer: 
GAIN 

Mic. inputs: 
Aux . input: 

Channel 3 and Mixer Inputs: 
SENSITIVITY 
Mic. inputs: 

Aux. input: 
Channel 3 and Mixer Inputs: 

Mag. phono input: 
Tubes: 

Dimensions: 
Shipping Weight: 

List Price: 

35 watts 
20-20,000 CPS ±2 db 
2 Mic., 3 Aux.,l Mag. phono 
4/ 8/16/150 ohms; 25v ba lanced, 70v unbalanced, 
tape recorder, 2 speaker sockets. 
Channell gain , Channel 2 gain, Mixer-Fader (tandem 
with Channel 2), Channel 3 gain (optional Master 
Volum e), Ba ss, Treble, Mag. phono switchl optional 
master volume switch, power on-off switch, pilot 
I ight, switch ed aux. A.C. power outlet. 

-80 db below rated output 
- 55 db below rated output 
-75 db below rated output 

124 db 
95 db 
89 db 

4 millivolts 
0.175 volt 
0.35 volt 
10 mil livolts 
12AX7, 6AV6, 7247, 2-6L6GC, 5U4GB 
14"W, 6"H, 10 3/4" 0 
231bs. 
$119_95 

THE MODEL DPR-7 
Combination Mixer/ Preamplifier 

Inputs: 
Frequency Response: 

Rated Output: 

GAIN 
@ Mic. inputs: 
@ Aux. inputs: 
-@ Mag_ input: 
_ SENSITIVITY 
@ Mic. inputs: 
@ Aux. inputs: 
@ Mag_ input: 

HUM AND NOISE (@ 13.5v output) 
Fundamental : 
Mic. @ Max.: 
Aux. @ Max.: 

Output: 

Controls: 

Tubes: 

Dimensions: 
Shipping Weight: 

List Price: 

4 Mic., 2 Aux., 1 Mag. phono 
15-30,000 CPS + zero db, -0.5 db 
Zero DBM, at less than 0.1% T.H. Distort ion. 
13.5 volts, at 1 % T.H . Distortion 

66 db 
34 db 
43 db 

1 millivolt 
75 mill ivolts 
10 millivolts 

-95 db 
-85 db 
- 90 db 
Low Impedance cathode-follower, min_ recomm ended 
load imp.: 10,000 ohms 
Gain controls for Channels 1, 2, 3, 4; Mic.- Mag. 
switch for Channell , Mix-Aux. switches for Channels 
2 and 3, Mic.-Master switch for Channe l 4; power on
off, pilot light, switched aux. A.C. power outlet. 
2-12AX7, 12AU7, plus silicon rectifier power sup-
ply for filaments and high voltage 
51/s" H, 11lh"'rI, 5V2" D 
10 Ibs. 
$75.00 

Prices and spec ifications subject to change wi th
out notice_ Prices sl ightly higher in the West. 

COM MERCIAL SOUND DIVISION 

kardon 
Plainview, New York Export Office: E. M. E. C., Plainview, N. Y_ 
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(from page 30) 

that of a single speaker. Time did not 
permit the construction of such a cabinet 
so that the effects upon mutual coupling 
are not known. It is doubtful, however, 
that there will be much of a change. 

Transient Distortion 

The response curves of Fig. 4 imply 
that the transient distortion at frequen
cies above 1000 cps will be greater for 
the array than for a single speaker. A 
consideration of the large amount of 
acoustic loading (resistive) suggests 
that the transient distortion between 
fundamental resonance and 1000 cps 
should be less for the array. 

Data verifying this are shown in Fig , 
8. These measurements were made in an 
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Fig . 5 . Curves showing soun d p ressure 
level for one or more loudspea kers . 

anechoic chamber. The speakers were 
energized with tone bursts. The criterion 
used for judging the degree of distor
tion was the sound pressure difference 
between the remaining transient and the 
steady state signal at a time interval 
of 5 milli-seconds after the tone burst 
was cut off. The results substantiate the 
conclusions reached by Larson and Ad
ducci; a smooth response is usually ac
companied by low transient distortion. 

Ha rmonic Distortion 

As is to be expected, the total har
monic distortion of an array is con
siderably less than the distortion pro
duced by a single speaker. The reasons 
for this reduction were discussed earlier. 
Figure 9 shows several distortion meas
urements. 

The humps in the distortion curves 
(B) and (C) occur at the fundamental 
resonances of the speakers. The excur
sion or amplitude of the moving system 
maximizes at resonance because the 
speaker damping is quite small. Be
cause the moving system is stiffness
controlled below resonance, the distor
tion eventually again increases because 
of the non-linear suspension. 

The most interesting characteristic is 
that of curve (A) . The speakers were 
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Fig. 6. Di rectivity patterns for array of 32 6·in. speakers. 

the same as those of curve (B) with 
the exception that the back of the cabi
net was enclosed. The reason for the 
drastic reduction in distortion is ap
parent when one considers that now 
75 per cent of the total stiffness is due 
to the cabinet volume. This type of 
stiffness is much more linear than that 
of the cone suspension which is the only 
stiffness present in (B) and (C) . 

It is possible to obtain distortion 
characteristics from a single speaker 
as good as those of (A) in Fig . 9. This 
is illustrated in (A) of Fig . 10. The total 
harmonic distortion of the TF-3 is less 
than 1 per cent above 50 cps and is half 
of the array distortion at 20 cps. Be
cause the mid-band efficiency of the 
array is 6 db greater than the TF-3 
efficiency, a second measurement was 
made on the TF-3 with four times the 
power input (20 watts). The distortion 
characteristic, (B), is about the same 

90' 90' 
R= 8)" f =2850 cps 

Fig . 7. Direct ivity pattern fo r curved-su r
face a rra y. 

as that of the array. It should be re
membered that this distortion character
istic is now being obtained f rom a 
speaker system having a greater band 
width, smoother response, less transient 
distortion, broader directivity patterns, 
smaller size, and lower price tag. 

FM and 1M Distortion 

No quantitative measurements of FM 
and 1M distortion were made on any 

(Continued on page 91) 
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Stereo Misconceptions 
JAMES C. CU NNINGHAM~' 

"Move the concert hall into the living room" has been the cry of many stereo "experts." In contra
diction to that thesis, a recording engineer asks that we move the living room into the concert hall. 

STEREOPHONIC SOUND is the simulta· 
neous occurrence of many phenom
ena. To study only one phenomenon 

without an awareness of its inseparable
ness from all other phenomena is er
roneous and leads to fundamental mis
conceptions of stereo. 

Perhaps if some of the popular mis
conceptions of stereo are reviewed, the 
interdependence of these phenomena 
will emerge. Perhaps also some contro
versy will arise-at least it ·is hoped for 
- hence the adoption of a theme of 
heresy for this article. 

In 1933 the Bell Telephone Labs per
formed their famous experiments with 
stereo. In the almost 30 years since these 
experiments, nothing on such a dazzling 
scale has been attempted- so for many 
the data arrived at then is still the final 
word on stereo. In the light of present 
day knowledge this data holds up well. 
For present day usage, however, this 
data is of little value, because now the 
listener we are concerned with is in the 
living room rather than the auditorium 
which was the location of the Bell Lab 
studies. The techniques for recording 
and reproducing stereo in these two 
locations is so vastly different that they 
should probably be given different 
names. This fundamental difference is 
the basis for many of the misconceptions 
we are concerned with and is thus 
worthy of some investigation. 

Auditorium stereo is merely a matter 
of simulating the directionality of the 
instruments of the orchestra along with 
their quality- the acoustics already exist 
so none should be introduced in the 
recording system. The ideal system 
would have n number of channels equal 
to the number of instruments in the 
orchestra-n number of microphones 
with ideal directional characteristics to 
pick up only one instrument, n number 
of perfect amplifiers, a perfect recorder, 
and n number of loudspeakers- each 
with radiation characteristics identical 
to the instrument it reproduced and 
placed in the appropriate place on stage. 
The recording should be made in an 
anechoic chamber with musicians espe
cially trained for the ordeal of having 
to stay on pitch in these surroundings. 

* Universal Reoording Corp., 4-6 E. 
Walton St., Chicago, Ill. 
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The Bell Labs study was concerned with 
the problem of approaching this ideal 
with only three channels. 

The difference between auditorium 
stereo and living room stereo is obvious 
if we imagine crowding our n number 
of loudspeakers in the living room 
and playing back what was the ideal 
tape for the auditorium. It would, 
of course, sound absurd without the 
auditorium acoustics. Stereo is too often 
·described as "like having the orchestra 
in your own room". Actually we want 
the reverse-the living room should be 
in the auditorium and somehow have its 
walls and ceiling made acoustically 
transparent. Such an ideal is impossible 
to achieve because a wall of reproducers 
necessary to produce a plane wave 
would reflect the sound from the op
posite wall of reproducers and thus be 
transparent in only one direction. Any 
hope of reproducing, in the living room, 
the exact environment of a concert hall 
is patently quixotic because the room 
has characteristics of its own which 
must unavoidably be . a part of the re
production. 

That two channel stereo is able to 
achieve the illusion of a "living room 
in a concert hall" to the extent that it 
does, is remarkable. The credit for this 
achievement goes largely to the record
ing engineers who, in spite of a lagging 
theory, have constantly improved the 
art. This is not to say that all stereo 
recorded today is good stereo- unfor
tunately some of it is not even stereo, 
but two channels of monophonic sound. 
This grave misconception is often ex
cused as "commercial sound" to exploit 
the novelty of stereo. Actually it is 
probably either indolence or ignorance 
on the part of the engineer andlor 
producer. Separation is the battle cry 
for this kind of stereo, and the more 
the better. 

The reason why separation is the 
enemy of good stereo is not generally 
understood if one is to judge by the 
technical literature of the past few 
years. If we return for a moment to the 
idea of the living room in the concert 
hall as the ultimate goal of reproduction 
certain facts emerge which are useful. 
First, the listener is aware that the 
various sound sources emanate from 
many different points on stage; second, 

although he is unaware of it, the direct 
sound from each source arrives at his 
two ears first, followed by multiple 
reflections of this same sound from the 
walls and ceiling. The important fact 
here is that the direct and each re
flected sound arrive at his ears from 
diffm'ent directions enabling his binaural 
hearing mechanism to analyze the sound 
in the normal fashion . Both of these 
conditions can be approximated in well
recorded and reproduced stereo. It is 
obvious that they cannot in mono be
cause with only one channel all direction
ality is lost. It is not so obvious why 
two channel mono- the type with al
most complete separation- does not ful
fill these conditions either. True, there 
is direction- but only two point sources 
- the two loudspeakers, not a spread 
of images between the speakers. There 
is no possibility of the second condition 
being fulfilled, hence no real spatial 
effect, no matter how much the echo 
chamber is used. 

To illustrate the truth of these state
ments, some diagrams will be helpful. 
Figu1'e 1 shows the well known Haas 
effect or the relationship between time 
and intensity existing when two loud
speakers reproduce the same sound but 
with both time and intensity varied ac
cording to the curve to keep the sound 
image midway between the speakers. 
There is more, however, to this curve 
than meets the eye. It does not mean, as 
some have said, that we can trade in
tensity differences for time differences 
in stereo and therefore explain stereo 
in terms of intensity alone. This brings 
to mind another canard called "In
tensity Stereo" which will be treated 
later, but for the moment let us look 
again at Fig . 1. As the sound emanating 
from loudspeaker B is delayed with 
respect to loudspeaker A, the listener 
at C hears the sound image D move 
gradually toward speaker A. This occurs 
during the first three milliseconds and 
might be called the primary effect of 
the Haas effect. After three milliseconds 
the image stays at A but as the delay 
is increased, the sound begins to take 
on "body" or "fullness." This is the 
secondary effect. When the delay reaches 
50 milliseconds the listener hears two 
distinct sounds or an echo. But why the 
"fullness'''l- Because we are by syn-

AUDIO • SEPTEMBER, 1961 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


So Compact ... 

A startling achievement-an ultra
compact (7X" H, 13" W, 4%" D ) 
2-speaker system capable of sound 
you'd expect from a much larger 
unit. Volume control on front. Per
fect for FM Multiplex, very low 
cost stereo, other-room ext ensions. 

M X.lO ,.,p"'" ,. V way system for 
use with amplifier 

having 4, 8, or 16 ohm output. Power 
rating 6 watts . Adequate room sound 
with 1 watt to speaker. 
In Oiled Walnut. ............. $29.75 

So Big in Sound ... 
LJ[?D~ 

Strikingly beautiful compact bookshelf systems-perfect for every 
stereo or mono hi-fi need. R ecent "blindfold " t es ts by audio experts 
proved a preference for the TF-3 and TF-2 over " ra ted" systems costing 
much more. Make your own careful comparison. You will be delighted 
with such big sound in small space. 

••..........•..••............• 

~ 
TF-2 3- speaker 2-way 

G 
[Q] system. Full size Flexair * o woofer for distortiono [Q] free bass response, plus 

two special direct radia
tor tweeters giving ex

tended smooth highs. 13Y." H, 23%" W, 11 %" D. 
In Oiled Walnut . ••• ..• • •••••• • ....••.. • $79.50 
Unfinished Hardwood .....•...•••.....•• $64.50 

AUDIO • SEPTEMBER, 1961 

L1[?D~ 

TF-3 4-speaker 3-way system. Covers full frequency range with 
Flexair* woofer in Bass-Superflex· enclosure, two coloration-free 
midrange units, and the sensational Sono-Dome· Ultra-Tweeter. 
13Y." H, 23%" w, 11 %" D. 
In Oiled Walnut. . .. .................... .. . .. ......... .... .. $99.50 

f:::\~ [Q] 
~O[Q] 

Decorator Styling ..... .... ........ .. ... ............... .... $109.50 =--
Unfinished Hardwood ....................................... $79.50 

*T.M. Reg. 

en..6.en MANUFACTURING COMPANY 
~ DIVISION OF THE MUTER co. 

6601 S. Laramie Avenue, Chicago 38, illinois 

In Canada: Renfrew Electric Co., Ltd., Toronto 
In Mexico: Universal De MexiCO, S.A., Mexico, D.F. 
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D 
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the tic means glvmg the listener a taste 
of what he gets in the concert hall
i. e., a direct sound followed by a re
flection of this sound from anothM· 
di1'ection and with the longer delay 
time associated with the concert hall. 
Of course, this is not stereo, but this 
condition can occur in a stereo system 
if wide microphone spacing is used such 
as is shown in Fig 2. This is a kind of 
super-real condition because the reflected 
sound is normally modified in quality 
by the process of reflection. The more 
real condition also occurs in stereo as 
shown in Fig. 3 and is the tertiary ele
ment of the Haas effect. Here the time 
difference of two direct waves (solid 
lines) is small and only influences 
the directionality of the reproduced 
sound. Thus the direct sound is shown 
emerging from the left and the reflected 
sound (dotted lines) from the right. 
Under ideal conditions both the direct 
and reflected sounds will have virtual 
images effectively "filling in" the space 
between the loudspeakers. This is still 
far from the ideal of fuaking the walls 
and ceiling sound transparent but is a 
great improvement over monaural or 
two-channel mono sound. 

Two-channel mono sound usually re
sults in a studio recording session when 
each instrument is close-miked in the 
normal monaural fashion then the 
channel switches are thrown to put half 
the instruments on one channel and half 
on the other, and adding the proper 
amount of reverberation via the echo 
chamber. This is equivalent. to grouping 

40 

40 50 

Fig. 1. Relation. 
ship between time 
and intensity 
when two loud
speakers repro-
duce the same 
sound (Haas 

effect). 

half the instruments around one micro
phone and half around the other and 
putting a wall between them as shown 
in Fig. 4. The Haas effect cannot operate 
here, in fact no reflections to speak of 
exist in either channel and this is why 
reverberation must be introduced. 

While more latitude is possible with 
this type of recording since it is usually 
popular music and is not associated with 
a set acoustical environment as serious 
music is, the excuse of the engineer 
that he has no time during a recording 

session to achieve a good stereo effect is 
a false one; false because it is false
economy to turn out mundane record
ings. Actually many of the best selling
stereo records have been a compromise
between the extremes of good and bad 
stereo. One example that comes to mind 
uses the percussion instruments in a 
superb stereo pickup--a wise choice 
since the stereo effect is transmitted 
largely by the transients-and the melo
dic instruments are close-miked on the 
two channels. The result is somewhat 
strange because the percussion pickup 
wafts the listener into the studio then 
he is suddenly jolted back into his own 
living room again when the close-miked 
melodic instruments enter. Many such 
acoustic distortions are possible in the· 
realm of two-channel stereo and the 
enterprising producer in search of a 
gimmick to sell records might do well 
to find them. 

One thing that makes the job of the 
producer and engineer difficult is the 
great variety of stereo systems existing
in this country. A stereo system consists 
of the apparatus and the listening room 
together. No worthwhile research has 
been done on this kind of system because
no two systems in the world are alike. 
It is safe to say, however, that the listen
ing room nearly always has a detrimental 
effect on the apparatus used as far as the 
stereo effect goes. One only has to move 
the apparatus outdoors for proof of 
this statement. There the stereo illusion 
is not reduced by standing waves, wall 
reflections, etc., so spatiality and direc
tion are very precise. It is interesting
to note that this quality of stereo can 
be had indoors by increasing the number 
of stereo channels to at least four. There 
are, however, a number of other possible 

SOUND SOURCE ,,-
\ \ 

Fig. 2. Wide mi
crophone p I a ce
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4 TRACK & 2 TRACK STEREOPHONIC RECORDER 
Here, through your fingertips, you take complete control of 
sound, blending it to magnificent perfection. 

A great symphony to record? With this superb instrument 
you are a professional. Touch your stereo level controls -
feel that sensitive response. Dual V.U. Meters show precision 
readings as you augment the strings, diminish the brass. The 
richness of that low resonance is captured with your bass 
hoost. The strength and delicacy of every sound - now yours 
to command. 

On Sale only at authorized dealers, known for integrity. 

SO N"Y ~'The tapeway to S'tereo 

Four and two track, stereo and monophonic, 
r ecording and playback, the SONY STERECORDER 
300 - with i ts hys ter es is·synchronous motor, 
built·in stereo pre·amps and power amps, and a 
dozen more professional features - is truly the 
ultimate in tape recorder engineering. $399.50, 
complete with two dynamic microphones, two 
extended r ange stereo speakers all in one port. 
able case. For custom mounting, $349.50. 

Other new Recorders from world·famous SONY: 

262 ·SL $199.50 - 4 and 2 track stereo play. 
back . 4 track monophonic recorder. Sound·with· 
sound for language, voice and music students. 
Complete with F·7 dynamic microphone. 

262-D $89.50 - A complete 4 and Z track 
stereo recording and playback tape transport. 

101 $99.50 - Bantam transistorized precision 
dual·track monophonic reoorder. Complete with 
F·7 dynamic microphone. . 

For literature and name of nearest franchised dealer, write Superscope, ITIc., Dept. 7, SUTl Valley, California. 
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LISTENER 

solutions to this problem of listening 
room acoustics and it is hoped that the 
future will bring research in this field. 
The recent addition of spring reverb era
tors to many commercial stereo systems 
is certainly a step in the wrong direc
tion if the reverberation is simply added 
to both channels. One manufacturer, 
at least, has had the good sense to put 
this delayed reverberation on a third 
chan.nel so the speaker can be placed, 
say ill the rear of the room to stimulate 
the sound from the rear of the concert 
hall. This principle has been called am
biophonic sound by Philips of Holland. 
They use a tape delay system to enlarge 

electro-acoustically the size of a small 
auditorium. This system works on the 
principle of submerging the unwanted 
effects of small room acoustics rather 
than removing them. Perhaps this has 
merit, if an economical version can be 
worked out, in approaching the ideal 
of a living room in a concert hall. 

It was shown earlier that the Haas 
effect involves three elements to create 
the stereo illusion and it is related to and 
inseparable from intensity. Often it is 
stated that a time difference is merely 
a phase difference at a certain fre
quency, so that stereo is phase and in
tensity differences. A further reduction 

SOUND SOURCE ,,-, SOUND SOURCE 

,_ .. ) 
,"-, (-"\ ,,-, 
' .... ..,,1 \. ....... ~ \,_) 

Fig. 4. Two-chan
nel mono. 

~----~~ U/~~~~~~~~~ 

LISTENER 
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to absurdity is the so called "Intensity 
Stereo" which would imply that stereo 
is nothing but intensity differences. If 
this were true we would be able to play 
a mono recording of a piano over two 
loudspeakers, lower the level of one 
speaker and have a stereo recording. 
This does not mean that "Intensity 
Stereo" is an invalid method of recording 
-but it does mean the explanation (and 
the name) given it is an oversimplifi
cation which leads to a total misconcep
tion of stereo. 

"Intensity Stereo" uses 2 directional 
microphones placed as close together as 
possible with a matrix network on their 
outputs which enhances the intensity 
differences in the two channels. Thus 
the Haas effect will not operate in the 
manner shown in Fig. 2. Hence the 
listener will have to depend entirely on 
intensity differences between channels 
to get directional perceptions. The ter
tiary effect of the Haas effect will, 
however, operate with this system thus 
providing different paths for the direct 
and reflected sound and giving the 
spatial effect of stereo. If any evalua
tion is to be made as to the relative 
merits of "Intensity Stereo" as against 
the spaced microphone system, such an 
investigation must take into account the 
fact that music itself is variable with 
regard to the stereophonic effect. For 
example, music with rich transients 
would fare best with a spaced-micro
phone technique because of the primary 
and secondary elements of the Haas ef
fect. On the other hand sustained music 
with few percussive effects would prob
ably do better with an "Intensity Stereo" 
technique. 

The Future Prospects 

If two-channel stereo recording and 
reproduction is to progress, an awareness 
by all who are responsible for this art 
is necessary; an awareness of the entire 
process on both sides of the loudspeakers 
. . . of exactly what clues from these 
two loudspeakers are used by the brain 
to form an impression of an orchestra 
in its own acoustic setting. An under
standing of binaural hearing is not 
enough-it is necessary to know what 
clues to present, via the two loud
speakers, to give the binaural hearing 
mechanism the impression that it is in 
the acoustic setting. On the other side 
of the loudspeakers, any number of 
microphones, in any setup, and using 
any tricks at hand are permissable if 
they help to form such an impression. 

This article has tried to point out 
some of the pitfalls in this process and 
encourage further experiment in what 
is still a young and chall~nging art. 

iE 
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plink, plank, plink 

Who can 't play the piano? It's easy! Just pounding 
on the keyboard sounds like celestial music when 
you ' re small. 

These simple joys fade fast. But, fortun at ely, life 
has its compensations. For the more discriminating 
ears of adults, there's Audiotape. 

Record on Audiotape . Then listen. Audiotape has 
more clarity, more range, less distortion and back· 
ground noise than other tapes. Make it your sil ent 
(but knowledgeable) partner in capturing everything 

from birthd ay party hi ·jinks to the beauty of Brahms. 
Remember: if it 's worth recording it 's worth Audio· 

tape. There are eight types ... one exactly suited to 
the next recording you make. 

Glidiotae.! 
/I it speaks for itself" 
AUDIO DEVICES INC. , 444 Madison Ave .. N. Y. 22 . N. V,' 
Holl ywood; 840 N. Fai rfax Ave., Ch icago ; 5428 N. Mi fwaukeeAve. ; 
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Loudspeaker Magnet Design 
NORMAN H. CROWHURST* 

<. 

Alignment of the individual crystals in a magnet used for a loudspeaker can result in 
a considerable improvement in performance for a given weight of the magnetic material. 

THERE ARE THREE IMPORTANT· AREAS 

in loudspeaker design: (1) design 
and fabrication of the cone, or radia

ting element; (2) ~ui!ing an enclosure 
to the characteristics ·of · the unit; and 
(3) design of the transducer element, 
the part that converts electrical energy, 
as voltage and current, into mechanical 
energy to drive the cone, as force and 
movement. 

Because the magnet has been one of 
the more expensive elements in the 
manufacture of loudspeaker units, there 
has been a trend, where competitive 
price is a factor, to cut down on the 
magnet. Unfortunately, in the way this 
is d,one, the effect is insidious. 

Familiar Story? 

The manufacturer is using, say, a 
2-pound magnet, which represents maybe 
60 per cent of his total material cost. 
Cutting the size to 1 lJ2 pounds would 
substantially reduce cost. He has a loud
speaker made up with the smaller mag
net and makes an A-B comparison with 
a stock 2-pound magnet unit. The dif
ference is there, but not dramatic. So he 

* 216-18 40th Ave., Bayside 61, N.Y. 

OUTER 
POLE 

INNER CLEARANCE 

CIRCUMFERENCE = 
MAGNETIC AREA OF 

AIR GAP 

TIMES DEPTH . 

Fig. 1. The relevant magnetic dimensions 
of an air gap in a loudspeaker magnet. 
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goes into production on the one with 
the 1 Yz-pound magnet. 

A year or so later, again reviewing 
his price structure, he finds the magnet 
is still the biggest single item of material 
cost, by far. Reducing from 2 pounds 
to 11/2 pounds, effected some saving, so 
let's try going a little further: a 1-
pound magnet. This change also pro
duces an audible, but not dramatic 
difference. 

This process, over the years, results 
in the manufacture of units with mag
nets weighing only ounces. If the last 
were compared with the first, the midget 
magnets would never have been accepted. 
But deteriorat~on by small degrees has 
downgraded the product. 

A manufacturer with higher standards 
will not allow his product to be down
graded in this way. He decides on a 
minimum acceptable flux in the gap. 
After trying many samples, he gets one 
sample of a magnet made with Alnico 
V that meets requirements, and places 
a large order. Only later, when some 
units do not measure up to the perfor
mance of his reference unit, does he 
find that his stock Alnico V magnets do 
not consistently measure up to the results 
obtained with the sample. 

Transducer Design 

In the over-all transducer design, the 
objective is to provide the maximum 
efficiency of transfer from electrical to 
mechanical energy for the cost allocated. 
The variables are: shape and size of the 
coil, shape and size of the gap in which 
it moves, and the magnet which energizes 
that gap. 

For an extended range or tweeter 
unit, the coil should be as light as pos
sible consistent with electrical efficiency. 
For woofers the coil may be heavier, 
because the cone and other moving parts 
are usually heavier. This means the 
size, and probably the shape of the gap 
will vary according to application, even 
with units employing the same cone or 
frame size. 

Depending on the power handling 
capacity, the clearance between coil and 
pole faces may vary. Also affecting 
this is the degree of precision used in 
the assembly operation. A smaller clear-

ance enables efficiency to be pushed up, 
because greater magnetic field can be 
obtained from the same volume of 
magnet. 

Magnet Design 

Basically, the dimensions of the mag
net should bear a specific relationship 
to the dimensions of the gap. For mag
netic purposes, the length of the gap 
is the distance measured between the 
concentric pole-faces, (Fig. 1), while 
cross-section is the circumference of the 
gap multiplied by its depth. 

Neglecting leakage, a gap with twice 
the spacing between poles will requiJ:e 
a piece of magnetic material of the 
same cross-section and twice the length, 
to produce the same total field. Leak
age means the magnet must be designed 
to produce from 20 to 50 pel' cent more 
total field to allow for what finds other 
routes than the small one between the 
pole-faces. Increasing gap spacing 
(magnetic length) increases the propor
tion of leakage flux due to fringing, 
Fig. 2, so the cross-section of the magnet 
must be increased, as well as its length, 
to maintain the same field in a gap that 
is twice as wide. 

In the early days, the best speakers 
were energized, because permanent mag
net materials were not one tenth as 
efficient as they are today. Then the 
value of a speaker was often judged 
by the watts dissipated in the energizing 
coil . When magnet materials improved 

(A) (8) 

Fig. 2. Why increasing the gap spacing 
is doubly wasteful: (Al is a narrow gap, 
allowing small leakage flux; (Bl is a gap 
twice as wide as (Al, with the same den
sity in the gap, requiring twice the mag
net length to achieve it; but the greatly 
increased leakage flux surrounding the 
larger gap means magnet area must be 

increased too. 
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VERY.HIGH.FREQUENCY BUILDING 
BLOCK KITS The exclusive E·V 
Sonophase design extends high-frequency 
response beyond the limit of audibility, 
reduces distortion, improves transient 
response for more natural-sounding perform· 
ance. The E-V developed diffraction horn 
provides uniform sound energy in every part 
of the room for superior stereo coverage. 
BB1 For use with medium-efficiency 
speakers. Extends response to 18,000 cps. 
Features T35B VHF driver, X36 crossover net· 
work, AT37 level control and wiring harness. 
Net each .... " . .. . _ .. ... . ..•...... '. ,,$37.00 
BB2 Designed for high·efficiency speakers. 
Silky smooth response to 19,000 cps. Includes 
T35 Super-Son ax VH F driver, X36 crossover 
network, AT37 level control and wiring harness. 
Net each . • .. . " . __ ... . .. . .... _. _ ... . . $50.00 
BBS Designed for deluxe. systems with 
extended bass range, such as Patrician 700. 
Provides ultimate in response range and 
smoothness to beyond 20,000 cps. Features 
T350 Ultra-Sonax VH F driver, X36 crossover 
network,AT37 level control and wiring harness. 
Net each ••. " .•.•. _ .. : .•.....•••.••. $75.00 

"BIG SYSTEM" SOUND 
from your present speaker 

with easy-to-install 
EV BUILDING BLOCK KITS! 

Records, tape, and FM all sparkle with new life and new 
presence .•• stereo takes on added realism with Electro-Voice 

Mid-Range or High-Frequency Building Block Kits! 

The wide variety of E-V Building Block Kits ensures an 
exact match to your present full-range or coaxial 

speakers. They include every item needed to dramatically 
smooth and extend frequency response, lower 

distortion and widen dispersion so essential to balanced 
stereo reproduction. Complete instructions with every kit-. 

Installation is easy ... results are GUARANTEED! 
Prove to yourself today, to truly "Bring 'Em Back Alive" 

simply add an Electro-Voice Building Block Kit! 

MID.RANGE BUILDING BLOCK KITS 
Add "front·row" presence, reduce harmonic 
and intermodulation distortion and improve 
sound distribution of any full-range or coaxial 
speakerl Solo instruments, voices stand out 
in natural perspective ••• anywhere in your 
listening area. 
BB3 For use with medium·effic·iency 
speakers. Range, 800 to 3800 cps. Includes 
T10A compression driver.- 8HD diffraction 
horn, X825 crossover network, A T37 level 
control and wiring harness. 
Net each ............................. $86.00 
BB4 For use with high-efficiency speakers. 
Range ± 2Y, db 700 to 3800 cps. Features 
T25A compression driver, 8 HD diffraction 
horn, X8 y, section crossover network, AT37 
level control and wiring harness. 
Net each ...••..... .. • _ ........ . .... . $114.00 

For custom applications, all of the components 
abcive plus other specialized E-V drivers, horns 
and accessories are available separately. 
Write today for complete catalog information 
on how' you cali improve your present speaker 
system with Electro-Voice components. 

BRING 
'EM BACK 

r---- --------, 
I ELECTRO.VOICE. INC .• Consumer Products Division, I 
I Dept. 914A,Buchanan, Michigan I 
I Send catalog on how E-V Building Block Kits can Improve I 
I my present speaker system. I 

I I 
Name I 

I I 
ELECTRO.VOICE, INC. 

I Address I 
I City Zone __ State___ I Consumer Products Division, Dept. 914A, Buchanan, Mich. 

~-----------------~ 
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Fig . 3 . Demagnetizat ion cu rves fo r a n ea rly sample of An ico V type mate rial : (A), 
magnetization along t he g rain a lignment and (6), magne t ization across the a xis. 

so the energized speaker was no longer 
economic, the "goodness factor" became 
magnet weight. A speaker with a 2-
pound magnet should be twice as good 
as one with a I-pound magnet. 

Such a rough principle is only true 
if (a), both speakers employ a gap of 
the same volume, (b), both speakers em
ploy the same - magnet material, and 
(c), the magnets are properly matched 
to the gap in each case. 

However, the fact remains that, other 
things being optimized, performance of 
a speaker can be improved by using 
either (a) better magnet material, or 
(b) more of a specific magnet material. 

Transducer Effic iency 

The loudspeaker magnet structure can 
contribute to transducer efficiency in 
two ways: (1) by affecting the electri
cal efficiency and (2) by affecting the 
electromechanical efficiency. 

For maximum electrical efficiency, 
especially in the upper frequency range, 
the part of the pole faces nearest the 
voice coil should be saturated. Failure 
to saturate results in fluctuations in 
magnetization induced by voice coil cur
rents, which cause losses that have to be 
supplied by the audio circuit. It also re
sults in a high voice-coil inductance, so 
less drive current is available at higher 
frequencies from a low-impedance (high
damping-factor) source. 

supplied. The voltage induced across the 
coil is a function of coil motion and the 
magnetic field strength again. So in
creasing magnetic field in which the 
coil operates improves the efficiency of 
transfer from electrical to mechanical 
energy. 

A subsidiary advantage of improving 
the transducer efficiency is the greater 
flexibility achieved in applying proper 
damping for lower frequency resonance 
effects. With low-efficiency transduction, 
only acoustic damping is of any value. 

Fig . 4. Demagne
t iz a t ion and En 
ergy Product 
curves of USM-75, 
(A), and USM-65, 
(6 ), as compared 
to A ln ico V, (e ). 
Ma rked improve 
me nts such as in
dicated in the en
ergy le v e ls of 
Alnicus grade s 
USM-75 and USM-
65 make possible 
t he ex tension of 
d e sign pos si bili
t ie s in 0 11 indu s
tr ie s and in mili
tary ond d e fens e 

fi e lds. 

E lectrical damping exerts lit tle control 
of cone movement, because of the low 
efficiency. The higher the efficiency, the 
more effective electrical damping can be, 
and the more readily combinations of 
acoustic and electrical damping can be 
applied. 

Progress 

The production of more efficient mag
net materials has always been beneficial 
to designers. When a new material first 
comes on the market, it is costly, so its 
u'se may not immediately show a cost 
saving. But it will show a possible 
weight saving. This is of particular ad
vantage for portable uses, but weight 
reduction has other advantages. An over
heavy magnet is difficult to secure 
against undue stresses that may pull 
the assembly out of alignment. 

Unfortunately, use of inferior magnets 
can be covered up, to some extent, to 
those without a keen hearing for quality. 
Many manufacturers use earlier grades 
of Alnico than the Alnico V, with very 
much reduced efficiency. But they work 
and a few more electrical watts input 
makes the less expensive loudspeaker 
sound as loud as the more expensive one. 

Often the extra watts are obtained un
suspectingly, by making the actual im
pedance of the voice coil less than half 
that of a good loudspeaker with the 
same nominal impedance. The lower im
pedance draws more current :/:-rom the 
amplifier at the same voltage output, so 
greater watts are drawn, even on a di
rect A-B test. But loudness is not qual
ity, as any high fidelity enthusiast knows. 

Most of the better loudspeakers at 
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The drive force acting upon the coil 
is a function of current and the number 
of turns in the coil, and the magnetic 
field strength. Thus a magnetic field of 
maximum strength will result in maxi
mum drive force for the audio current 

1. 11.0 . 9 .8 .7 .6 .5 .4 .3 . 2 . 1 
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playings on 
this unique 

player. Tracks at less than 3 grams ... the 4-speed Electro-Acoustic 7000 
series stereophonic record player with diamond stylus is certified 
to apply less than 3 grams tracking pressure. Your fine recordings 

show no discernible wear or tonal deterioration even after years of playing. Its laboratory-tested pickup maintains 
perfect fidelity and incomparable realism throughout the entire recorded range. 

The dynamically-balanced 4-pole, 4-coil motor and turntable, the micro-honed motor spindle, precisely machined 
bearings, and the custom-fitted turntable drive limit rumble to -40 db, wow to less than 0.15 % RMS and flutter 
to 0.06% RMS (better than NARTB standards). Turntable speed is certified to be within ± 1% of absolute. 
$69.50 Audiophile Net. Write today for free illustrated literature and the name of your nearest dealer. 

ElECTRO-ACOUSTIC PRODUCTS COMPANY 
2135 South Bueter Road, Fort Wayne, Indiana 

AUDIO • SEPTEMBER, 1961 

~::!!4 ",' \J ' : ., 

CERTIFIED QUALITY 
Each record player is laboratory tested and is sold with a 
written lest report coded to the serial number of that particul,,>r 
record player, certifying that performance is within 
specification limits. 
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Unretouched photos of a cross section of a n Aln icus grade USM-75 magnet a t left and 
of Aln ico V-DG magnet at right. Note the 100 per cent penetration a nd d irectional 
grain over the entire cross section of the Alnicus sample, compared with the random 
a rrangement in Alnico. Grain orienta tion leaves practically no grain boundaries to 

effect losses in the energy product leve l. 

least use an Alnico V magnet, in a de
sign that closely matches the air gap, 
to give a reasonably high field density 
and saturate the pole faces adjacent to 
the voice coil. 

One of the problems with Alnico V 
has been quality control. A specially 
handled sample may yield 20 per cent 
more BHma", than production quantities 
of the same magnet will average. This 
has been the cause of loss in perform
ance in some of the better loudspeakers. 

Recent research by U. S. Magnet and 
Alloy Corp., has come up with a new 
process that can satisfactorily be ap
plied to production magnets, without 
excessive cost. This avoids the failure 
of production runs to conform with 
hand-made samples. This difference can 

(A) 

be explained with a little magnetic 
theory. 

Theory of Modern Magnetic Ma terials 

Different magnetic materials have dif
ferent intrinsic magnetization densities. 
This is the magnetization density of an 
almost infinitesimal domain of molecules, 
all oriented with their magnetic axis in 
the same direction. 

Where the magnetic material has such 
domains randomly oriented, the mag
netization density that can be induced 
is almost the same in any direction, but 
it falls far short of the intrinsic density 
for the material, because only a few of 
the domains are oriented in anyone re
quired direction. 

Changing the alloy composition 

(8) 

Fig. 5. Increasing the strength of magnet (e.g. from Aln ico V to one of the Alnicus 
materials) will not mate rially increase density in the gap, if this is already saturated 

(A); it merely extends the area of leakage flux (B). 

(A) (8) 

Fig. 6. Comparison between the leakage fl ux paths to be considered in design of a 
slug magnet (A) or a ring magnet (B); each is a cross-section through a mag net of the 

same dimensions, but with the magnet in the d ifferent position. 
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changes the intrinsic magnetization den
sity, and certain fairly critical composi
tions are capable of very high magneti
zation. But to utilize this potential, the 
molecular domains need orienting in the 
"required" direction, an effect achieved 
by annealing, or cooling the magnet in 
a powerful magnetic field, aligned in the 
right direction, from the high tempera
ture where its magnetic effect vanishes. 

After such alignment, the magnet will 
achieve much higher B Hma:» energies in 
the chosen dn-ection than in directions 
at right angles thereto. If the domains 
were fully aligned in a material, it would 
bp. almost non-magnetic in a direction 
precisely at right angles to the dU'ection 
of alignment. 

Early materials of the Alnico type 
achieve about 40 per cent of the B ma", 
and about 60 per cent of the coercivity 
across the grain as compared with along 
it (Fig. 3) . The BHmaz product is about 
25 per cent. From this, we would esti
mate that the domains are about 70 per 
cent aligned. This is not a high figure, 
because random arrangement can be re
garded as yielding from 25 to 30 per 
cent alignment in any major dU'ection, 
according to the composition of the 
alloy. 

It should be possible to do better, and 
achieve at least 15 per cent greater 
Bma"" with higher values of the other 
quantities. This the U. S. Magnet and 
Alloy Corporation have closely ap
proached with Alnicus, a superior high
energy magnet commercially produced 
through an exclusive process known as 
Penegrane. Corning close to 100 per cent 
alignment of domains, then- Alnicus 
USM-75 achieves a B"'a:» of 13.9 kilo
gauss, as compared with 12.7 kilogauss 
for a good sample of Alnico V. Alnicus 
grade USM-65 achieves 13.5 kilogauss. 

As coercive force also improves with 
the tighter grain structure, the B HmalD 
improvemen"t, which is what relates mag
net weight to volume of gap to be filled 
with magnetic field, is even greater (Fig. 
4). For a favorable figure for Alnico V 
of 5.5 x 106 , USM-65 raises this to 
6.5 x 106 and USM-75 to 7.5 x 106 • The 
BIH ratio for B H"'a:» is essentially the 
same for all three-between 19 and 20. 
This means either grade of Alnicus may 
be substituted directly for Alnico V with 
considerable increase in magnetic energy 
available. 

Applying the Improvement 

Alternatively-and this is probably 
the most likely direction for ilnprove
ment-magnets of smaller size and 
weight, but similar in proportion can 
be substituted, while maintaining the 
same performance. 

A loudspeaker magnet assembly should 
always be fully designed, calculating the 
working densities at all points. If Alnico 

(Continued on page 87) 
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NEW 

ALTEe 
359A 

"STEREOPLEX" 
MULTIPLEX 

ADAPTER 

ALTEC 353A STEREO 
AMPLIFIER-PREAMPLIFIER 
'$225.00 INCLUDING CABINET 

THE ONE FM MULTIPLEX ADAPTER 
YOU CAN PLUG IN, SET ... FORGET! 
It's so easy to enjoy FM stereo multiplex with Altec! All the controls 
you need for stereo reception are located right where they belong: 
on the front panels of Altec Tuner and Amplifier systems shown above. 
Merely add the new Altec 359A "Stereoplex" Adapter, set its controls 
once and forget it. Place it where convenient, in back of the tuner if 
you wish. The 359A takes all the guesswork out of multiplex. 

The 359A also contains a full complement of controls to permit its 
use with almost any tuner that has a multiplex output. For optimum 
performance in such use, the 359A features external terminals for a 
simple resistor and capacitor compensating network. A Stereo Monitor 
on the front panel lights automatically when the system receives a 
stereo signal. Altec makes it that simple! 

The 359A "Stereoplex" features the same clean, professional styling 
as its associated Altec Amplifier and Tuner. 

FREE! Get the new Altec Stereo Catalog and informative Loudspeaker 
Enclosures Brochure at your Professional Altec High Fidelity Consul
tant's or write Dept.A-9. 

© 196 1 A\.T EC LAN SING CORPORATION 
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SPECIFICATIONS: 
AL TEC 359A M U L TI PLEX ADAPTER-Self·powered . Sensitivity: 0.25 to 5.0 
volts, peak·to·peak. Separation: better than 30 db, 50·15,000 cycles. THO: 
less than 1 % at normal input levels. Dimensions: 5"," H x 5"," W x 9"," D. 

ALTEC 312A FM TUNER-Max. Sens.: 2 mv (equivalent to 1.0 mv, ref. 72 
ohm antenna). Quiet. Sens.: 2.9 mv for 20 db (equivalent to 1.45 mv, ref. 
72 ohm antenna). Freq. Response: ± 2 db, 20·20,000 cps. Distortion: less 
than 2% @ 100% mod. & @ 1 v output. Dimensions: 5"," H x 15" W x 9" D. 

ALTEC 309A AM/FM STEREO TUNER-FM·Max. Sens. & Quiet. Sens.: 
Same as 312A above. Freq . Response: ± 1 db, 20·20,000 cps. AM· Max. 
Sens.: 3.2 mv. Loop Sens.: 35.0 mv per meter. Dimen.: 5"," H x15"Wx10%" D. 

ALTEC 353A STEREO AMPLIFIER· PREAMPLIFIER - Inputs: 14, stereo or 
mono. Outputs: 6, stereo or mono. Matricing network for 3·channel stereo 
& auxi liary speakers. Power Output: 100 watts, stereo prog. pk.; 50 watts, 
rms. contino Freq. Response : ±1 db, 20 ·20,000 cps @ 25 watts; ± 0.5 db, 
10·30,000 cps @ 1 watt. Distort.: Less than 1% THO @ 25 watts, 1000 cps 
ea. channel; less than 1 % THO @ 20 watts, 30·15,000 cps ea. channel. 
Dimen: 5"," H x 15" W x llJ.;(" D. 

ALTEC LANSING CORPORATION 
A Subsidiary of Ling-Temco Electronics, Inc. 

1515 South Manchester Ave., Anaheim, Calif. 
New York. Los Angeles 
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Switching-Mono to Stereo, 
to Stereo Plus Center 

HAROLD REED ':' 

Devising a switching system capable of handling a large number of microphone 
inputs monophonically or stereophonically is relatively simple. It is not so simple, 
however, to match, mix, and maintain signal level. Here's one way of doing it. 

AN AUDIO SYSTEM comprising a multi
plicity of microphone inputs may 
be used monophonically or stereo

phonically by providing suitable switch
ing facilities. But switching is only part 
of the story. There are three other con
siderations-matching, mixing, and sig
nal levels. Matching of impedances pro
vides maximum power transfer and 
avoids the possibility of waveform dis
tortion. Mixing, on the other hand, 
results in undesirable but unavoidable 
losses. Signal levels should be kept 
nearly the same so the attenuators will 
"ride" at about the same spot, say mid
position, when switching the input cir
cuits. 

Impedance matching and mixing may 
be accomplished by using conventional 
fixed pads and resistive networks such 
as the branching configurations shown 
in Fig. 1. Although (A) and (B) in 
Fig. 1 show networks that will handle 
only three channels these will serve to 
indicate the complex switching circuitry 
that would be required to keep every
thing matched and terminated when 
splitting the channels for various modes 
of operation and especially when using 
the eight-input system to be discussed. 

It would be desirable, therefore, to 
try to satisfy the same matching, mixing, 
and level requirements with fewer cir
cuit elements than needed for these 
commonly used networks. This may be 
done by first giving a little thought to 
the input and output impedances of the 
monophonic-stereo system involved and 
the mode of operation that will cause the 
greatest loss. 

Three-channel, Eight-input System 

As an example, let us set up circuits 
for a system accommodating up to eight 
microphone inputs that may be employed 
in three different modes of operation; 
namely, eight monophonically, four and 
four stereophonically, and three and three 
stereophonically plus two stereo center. 
The circuit diagram is given in Fig. 2. 
These input circuits could not be 

* 3917 Madison St., Hyattsville, Md. 
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switched in and out indiscriminately 
without having serious mismatching and 
varying signal levels requiring different 
attenuator settings for any given input 
signal level when going from one mode 
of operation to another. 

Greatest signal loss in anyone channel 
will occur when all input circuits are 

(A) 

R = (N-2) Z 
2N 

Fig. 1. (Al Conventional , balanced, mix
ing-matching network. Handles only 3 
inputs; for each additional input 2 more 
resistors are needed . Complex switching 
results. (Bl Unbalanced mixing network 
with one less resistor in each leg . All 
legs work into the same Z. To change the 
number of channels, all the R values must 

be changed. Switching still complex. 

used monophonically. This, then, is the 
starting point in our attempt to match, 
mix, and hold signals at a nearly con
stant operating level without having 
widely different operating positions of 
the attenuators. 

Mixing, and therefore matching, is 
done in this circuit immediately after 
the input attenuators. Here, each at
tenuator works into a single series re
sistor, labelled R J to Ra- The mixed 
signals are then applied to the line am
plifier input through switch Sl' Switch 
S2 allows the eight circuits to be fed to 
the left or right line amplifier as desired. 

Equivalent Mono Mixing Circuit 

For pm'poses of analysis, the mono
phonic mixing circuit is redrawn in 
Fig. 3. The 600-ohm resistors represent 
the input attenuators. Now, what im
pedance does each attenuator see? What 
impedence is presented to the line am
plifier input and what is the mixing 
loss? 

Let us consider attenuator Rs in Fig. 3 
with the arrows pointing away from it. 
Anyone of the eight attenuators, how
ever, could have been selected for this 
purpose. Now, R! and RIO in series, 525 
and 600 ohms, equal 1125 ohms. Starting 
with R2 and RIO and through Ra and RIG 
there are 7 of these series combinations 
in parallel. The equivalent resistance is 
1125/ 7, or 161 ohms. Going further, the 
amplifier input, rated at 150 ohms, is 
also in parallel with these 7 legs of the 
network. The total effective parallel re
sistance is, therefore, (161 x 150) / (161 + 
150), or 78 ohms. This value is in series 
with R J with respect to R s. Thus, the 
load presented to Rs is 78 + 525, or 603 
ohms. This condition will hold for any 
of the eight attenuators. 

Looking at the amplifier end of the 
network, the amplifier input will see 
eight 525- and 600-ohm series legs in 
parallel. The effective impedance pre
sented to the amplifier is, then, (525 + 
600)/8, or 141 ohms which is a close 
enough match for the amplifier. 

Mixing loss is a function of the resis-
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MODULAR MICROPHONES!· 
Another exclusive concept that makes 
UNIVERSITY microphones better. 
20 microphones? Yes-for anyone of Univer
sity's MODULAR MICROPHONES can provide at least 
five different methods of operation! University 
has inaugurated a new era in microphone design 
and construction-professional microphones of
fering total interchangeability with every con
ce ivable type of adapte r! This permits long-term 
savings as well as improved versatility, for you 
can add suitable adapters as your microphone 
requ i rements change-without buying addi
tional microphones. You need never compro
mise quality to meet a price. 

AUDIO • SEPTEMBER, 1961 

And it works as simply as this : equipped w ith a 
minimum of basic University MODULAR MICRO· 
PHONES, anyone of University's interchangeable 
adapters may be chosen to complete the micro
phone assembly you require . . :with or without 
switches, fo r cables with and without quick
disconnect plugs , for screw-on or slide-on floor 
and desk-stand operation. And you can make 
instant impedance changes without tools, rewir
ing or soldering! 'TRA O' " '", 

For the complete story on University's new line of 
omni-directional, cardioid and lavalier MODULAR 
MICROPHONES, send for the free 16-page brochure. 
Write : Desk R9M, University Loudspeakers , Inc., 
80 S. Kensico Ave., White Plains, New York. 
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SWITCH SI 

POSITION I MONOPHONIC 
POSITION 2 STEREO 
POSITION 3 STEREO+CENTER 

SWITCH S2 
POSITION I LEFT AMPLIFIER 
POSITION 2 RIGHT AMPLIFIER 
POSITION 3 STEREO 

SI(B) 

R21 

51w 

SI(C) 

R20 

120w 

Fig. 2. Block diagram of audio system for monophonic, stereophonic, and stereophonic plus center. 

tance ratio. Here, it is equal to 20 times 
the log of the ratio of the 525-ohm series 
sistor, R 1, and the total effective par
allel resistance, 78 ohms. With this Clr
cuit it worked out to be 16.6 db. 

Equivalent stereo network 

Let us consider next the stereo mode 
with four microphone inputs to each 
channel. As mentioned previously, it is 
desired to hold the mixed signals at 
about the same level in any mode of 
operation and to retain r easonally good 
impedance matching. Again, to simplify 
analysis, the equivalent circuit is given 
in Fig. 4. The same 525-ohm series re
sistors are still used. A 390-ohm resistor, 
R18J is now switched into the circuit. As 
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before, let us find what R9 sees. R2 and 
RIO in series, 525 + 600 = 1125 ohms. 
There are now three of these series legs 
starting from RB, RIO through R 4 , R 12 • 

The parallel resistance here is 1125/3, 
or 375 ohms. This value in parallel with 
RIB = (375 x 390)/(375 + 390) or 191 
ohms. And 191 ohms in parallel with the 
amplifier input impedance R17 gives a 
total effective resistance of (191 x 150) / 
(191 + 150), or 84 ohms. This is in series 
with RI as far as R9 is concerned. Thus, 
the load presented to R9 is 84 + 525 which 
equals 609 ohms. As before, any of the 
attenuators will see this same load. 

Each amplifier in this stereo mode will 
look into four series legs, RI and R9 to 
R4 and R12 in parallel plus the parallel 

CHANNEL AMPLIFIER 
INPUT 

Rl THROUGH RS=525w 

~ THROUGH R16 = 600w 

Fig . 3. Equivalent 
circuit of mixing
matching network 
of Fig. 2 in the 
monophonic 
mode. The 600 -
ohm resistors are 
the input attenu-

ators. 

~ ~ CHANNEL AMP LIFIER 
00 INPUT 
~ ~ 

Rl THROUG H R4 =525w 

~--"""'-+-"""I(-J Its> THROUGH R12=600... 

Fig. 4. Equivalent circuit of mixing-match
ing network of Fig. 2 in the stereophonic 
mode. This indicates only one channel. 

The other channel duplicates this . 

resistance of RIB' Here, (525+600)/4= 
281 ohms. This in parallel with RIB 
equals (281 x 390) / (281 + 390) amount
ing to a value of 164 ohms, a close match 
for the amplifier input. Mixing loss, fig
ured as before will be about 15.9 db, less 
than a db from the monophonic circuitry. 

Stereo plus center circuit 

We now come to the third mode of 
operation, stereo with three inputs each 
to channels 1 and 2 plus stereo center 
with two inputs to channel 3. The equiva-

(Continued on page 91) 

AUDIO • SEPTEMBER, 1961 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


WHICH IS THE PRODUCT THAT MATCHES YOUR DESIRE? 
PIONEER Stereo Amplifiers 

The PIONEER comprehensive stereo amplifiers are recommended 
with pride for their distortion-free reproduction, wide frequency 
characteristics, wide applications, high performance, high stability 
and beautiful design. 
Three Itypes of stereo amplifiers offered here are specially re-
comme,nded for their superb features. , 
We a9vise you to select one from among these three when 
you arr purchasing a stereo amplifier. 

Standard type specially emphasizing stability 
28-WATT FMj AMj AM STEREO TUNER 
AMPLIFIER 

SM-B201 
* 1;'he built-in whistle filter provided has eliminated the beat 

genera ted between the adj acent station a t the time of receiving 
medium-wave signals. 

* The hum level has been limited to the minimum by DC 
igni tion or the preamplifier tubes. 

* Any cart ridge with an output of 3mV or more ,can be used. 
* Provided with a tape recorder termina l. 
* Loudness control which a llows constant tone quality regardless 

of the volume is provided. 

The ca,uses for distortion have been removed 
22-WATT FMj AMj AM STEREO TUNER 
AMPLIFIER 
(Output Transformerless) 

SM-W203 
* While conventional amplifier with an output transformer is 

attended with va rious restrictions in the manufacture rega rding 
its frequency cha racteristics, SM-W203, which is output trans
formerless, can be provided with excellent low-pass and high
p ass frequency cha racteristics, m aking it capable of distortion
free reproduction over a wide range of frequencies. 
The highest tone quality is guaranteed with SM-W203. 

* The built-in high-cut and low-cut filters exclude noise and 
interference from outside. 

* Operation has been rendered very easy through the provision 
'of push-button switches. 

* There is no concern for hum since the preamplifier is of PC 
ignition type. 

* The beautiful and de luxe appearance is bound to appeal to 
your taste. 

* Available a lso a t the PIONEER are high-impedance speaker 
systems that completely match SM-W203. 

Disc Reproduction Noise Is' Eliminated 
24-WATT FM j AMj AM STEREO TUNER 
AMPLIFIER 

SM-B200A 
* Built-in scratch filter and rumble filter ha've m ade it possible 

to enjoy beautiful noise-free music reproductions. 
* The stereophonic effec t can be controlled freely by means of 

the stereo presence control. 

Otowacho 6-chome, Bunkyoku, Tokyo, J apan 

* No danger of hum since the preamplifier has been tra nsistorized. 
* This amplifier is provided with performa nces that a re equal 

to three to four amplifie rs of conventional type. 

P1D'NI.'ER 'EL'ECTRD'N1C CDRPDRAT1D'N 
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One Step at a Time 
BURT HINES'" 

T he development of an audiofan is a rare and beautiful procedure. Here we are treated to a detailed 
account of the indoctrination of Clarence Smith; from wide-eyed innocence to ra bid perfectionism. 

C
LARENCE SMITH was under 30, he was 
a bachelor, he was wealthy, he liked 
music, he had a number of hi-fi 

enthusiasts among his acquaintances, and 
he lived alone in a large, old-fashioned 
apartment with thick soundproof walls. 
Add to this combination of circumstances 
a newly acquired interest in high fidelity, 
and the turn of events was perhaps in
evitable. Yet the beginning was hardly 
one to suggest what was to follow. 

One day, at the advice of Ned Green, 
he visited the audio salon frequented by 
Ned and sought out salesman Paul 
Slater. Clarence explained that he 
wanted nothing elaborate, just a simple 
audio system for background music. He 
brought home the speaker, the enclosure, 
and combination tuner-amplifier recom
mended by salesman Slater. 

That night Ned Green made it his 
business to check on the results of his 
suggestion. He listened and nodded ap
proval. Clarence's wish was fulfilled . 
But, he pointed out, a record changer 
and a tape recorder were desirable ad
ditions to complete the system. Clarence 
and salesman Slater saw to this the fol
lowing day. 

Next evening, Sam Eng, who occupied 
the apartment on the other side of the 
common wall, rang the bell to borrow a 
couple of eggs. Clarence asked him to 
stay and listen to his acquisition. "How 
do you like it 'I" Clarence asked. 

"Very nice," Sam said. "However, may 
I ask a couple of questions? Wouldn't a 
transcription turntable produce more ac
curate pitch, steadier sound, and less 
rumble than a changer? And wouldn't 
it be wise to add a tweeter to your pres
ent speaker for full and clear reproduc
tion of the high notes 'I" 

Clarence stared at Sam with the sud
den realization that there were depths to 
Sam he had never suspected. The follow
ing morning Clarence confronted sales
man Slater with Sam's questions. Sam 
Eng was indubitably right, Slater agreed, 
but this meant going beyond Clarence's 
original request for a simple background 
music system. Slater sold Clarence a 
transcription tUl'ntable, an arm, a new 
cartridge, a tweeter, and a crossover net
work channeling the low notes to his 
.existing speaker and the highs to the 

'·280 Twin Lane E., Wantagh, N. Y. 
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tweeter. He promised a full refund when 
Clarence returned the changer. 

Harold Detwiler was the next to hear 
the system. Now and then Clarence took 
out Harold's sister, Clara. Harold had a 
reputation as a pro in hi-fi, and Clarence 
felt that for once Harold's opinion might 
be worth something. 

As he listened, Harold prepared a 
mental list. He had decided that Clar
ence should have the truth, point by 
point and without mercy, but kindest in 
the long run. "Clarence," he began, "let's 
face it. You don't have a loudness con-,. 
trol. Or a rumble filter. Or a scratch 
filter. Or a presence control. You have 
only two phono compensation curves. 
You don't have tape head equalization," 
he went on, disregarding the fact that 
the tape machine supplied its own equal
ization. "The power amplifier doesn't 
have a bias adjustment. It doesn't have 
a static balance adjustment. It doesn't 
have variable damping. It is rated at 15 
watts, and it should turn out 50. You 
should have a separate preamplifier and 
power amplifier for top quality and flexi
bility. You should get a separate FM 
tuner for the same reasons." Harold 
glowed with the satisfaction of having 
done justice to the role of hi-fi pro. 

Clarence gaped at Harold. "Would 
you mind writing all that down?" 

"Not in the least," Harold replied. 
Salesman Slater was waiting on a 

customer when Clarence entered the 
audio salon the following day, but 
promptly tUl'ned him over to a colleague 
as Clarence approached. He meditated 
over the list Clarence submitted. "I guess 
you want the best after ail," Slater said. 

"Might as well." 
The excitement underneath Clarence's 

laconic remark was obvious to Slater's 
experienced ears. Slater translated the 
list into equipment. He sold Clarence a 
preamplifier, a power amplifier, and an 
FM tuner, each generally acknowleged 
by connoisseUl's as having no superior. 

Clarence enjoyed his hi-fi system and 
respite from visitors for a week, when 
Victor Berlioz dropped in. Clarence 
greeted him with mixed feelings . Victor 
had the reputation of a pro in hi-fi, and 
Clarence suspected that more things 
would happen to his audio system as the 
result of this visit. At the same time 

Clarence felt the renewed excitement of 
probing fUl-ther into the mysteries of 
audio. 

Victor Berlioz listend a minute. He 
threw Clarence a plum and grabbed it 
back in mid-air. "You have a fine sys
tem there," he said, "but it could be 
better." 

Victor continued. "I am talking about 
a subtle difference, but a worthwhile one. 
Make yours a biamplifier system. Use 
separate power amplifiers for the woofer 
and the tweeter. Instead of using a cross
over network to divide the lows and 
highs between the speakers, use an elec
tronic crossover to divide them between 
the amplifiers. Then you will have clean 
sound." 

"Where have you been keeping your
self 'I" salesman Slater greeted Clarence 
the next day. He examined the notes 
Clarence had made during Victor Ber
lioz's visit. "I must say this is a good 
idea in view of the equipment you al
ready have. After all, the best deserves 
the best." Clarence took home another 
power amplifier and an electronic cross
over. 

Clarence invited Harold Detwiler back 
to note how fully his advice had been 
followed and even exceeded. 

Harold listened long and intently. 
"Clarence," he said slowly and with the 
simplicity reserved for great achieve
ments, "I like it." Clarence restrained 
tears of joy. Harold resumed listening, 
seemingly enraptured by the sound. But 
the instincts of the pro, temporarily 
submerged, were working to the surface. 

"Clarence, you need a better speaker 
system," he said at last. "The rest of 
your equipment is too good for the 
speaker you have now. Get a three-way 
system, with woofer, mid-range speaker, 
and tweeter. Get the best. This may cost 
you $500 or more, but it's worth it. You 
want to feel the bass. You want to hear 
the scrape of rosin on the violin strings. 
You want a soloist right in the room with 
you. Keep in mind that a three-way 
speaker will require a triamplifier in
stead of biamplifier system. So you will 
have to add another electronic crossover 
and another power amplifier. Clear'!" 

"Clear." 
Mindful of the past volume of busi

(Continued on page 88) 
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NO TOOLS ... NO CONTROLS ... NO SWITCHES ... NO PROBLEMS ... 

FM MULTIPLEX RECEPTION 
~AUTOMATICALLY~ 
WITH AMAZING PILOT 200 

[]wOEl 
200 

• • 
THE AUTOMATIC ANSWER TO FM MULTIPLEX RECEPTION-THE PILOT 200 MU LTIPLEXER 
The great beauty of stereophonic music till now has been confined to records or tape. NOW, with the Federal 
Communications Commission ruling on April 19th, 1961, all this great music can be broadcast over the air·waves. 
The Pilot 200 automatic Multiplexer is the easiest way to enjoy the new stereo Multiplex broadcasts. All 
connections are external, made with jack cords that simply plug in place. No controls. All switching is done 
automatically-when th,e tuned-to station is broadcasting stereo, the Indicator Light goes on and the Multiplexer 
automatically switches to stereo reception. And, it will not affect reception of monaural FM. Completely self 
powered. Measures 5" high x 3" wide x 14" long. Contains three tubes plus one rectifier. Housed in $ 7950 
an attractive black and brass enclosure designed to match Pilot components. Complete with enclosure 

PILOT 100 SEMI-AUTOMATIC FM MULTIPLEXER! 
Completely self powered with only one operational con- ' 
trol- a simple slide switch to put the Multiplexer into or 
out of the circuit. All connections can be made exter
nally. Contains two tubes and one rectifier. Dimensions 
5" high x 3" wide x 9" long in handsome black and 

brass styling. Complete with enclosure $4950 • 

FOR COMPLETE TECHNICAL INFORMA
TION ON THE PILOT 200 AUTOMATIC J 
FM MULTIPLEXER OR THE PILOT 100 '~ 

1'4-'0'1- RADIO CORPORATION. 37-40 36th Street. long Island City 1. N. Y. 

Please send me complete information on both Pilot FM Multi-

plexers. I presently own a (make & model), ____ --:--_ 
____________ Tuner or Receiver. 

Name'------------------

PLEASE FILL OUT AND MAIL COUPON. i 

A,ddress' ________________ _ SEMI-AUTOMATIC FM MULTIPLEXER, I: 

Cily' ____________ Stat:e...e -----

------------------------------
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D~ ~ 
PROFilE 

MIRACORD STUDIO H 
TURNTABLE-RECORD CHANCER 

In the past year or so a new breed of 
"anima:!" professing to be both fish and 
fowl has become f airly populous in the 
haunts frequented by the audiofan. This 
new "animal" is, of course, the turntable
changer. Here, in one instrument is com
bined the convenience of the automatic 
record changer with the record-handling 
accuracy of the turntable plus tone arm. 
Certainly, this IS an attractive combination 
and if it were true without reservation we 
would soon see the end of the turntable
plus-tone-arm "fowl." However, these 
hybrids cannot really supplant the high
quality turntable-tone arm combination. 
The fact of the matter is that in order 
to operate as a record changer certain com
promises are necessary which will inevitably 
make the over-all performance less ac
curate than the sum of its parts. On the 
other hand, a well-designed unit of the 
new breed can provide a level of perform
ance far and away beyond the ordinary 
record changer and come very close to the 
level of the turntable plus tone arm. 

The Miracord Studio H is a well-de
signed unit. 

A four-speed machine, the Studio H 
features pushbutton record-size selection 
and automatic operation in both the 
manual and record changer modes. In ad
dition it is supplied with an automatic as 
well as a manual spindle plus a stylus
force gauge which consists of a removable 
calibrated weight. It can handle up to t en 
records automatically providing they are 
a~l of the same diameter. On the base pro
vIded, the Studio H requires a compart
ment with inside dimensions 14-in. deep 
17112 in. wide (the base is actually Onl): 
16~-~. wide b.ut the arm overhangs the 
addItlonal 114 -ill.), and 10-in. high. In 
appearance the Studio H is a rather strik
ing design in gray, black, and ehrome 
mounted on a mahogany base. It loo/i;s as 
if it would perform well; in reality it 
does. 

The Changer Mechanism 

as possible up til the red band on the 
spindle, and presses the button correspond
ing to the record size. Then the mechanism 
automatically drops a record in position, 
lifts the arm off the rest, places it in the 
lead-in groove of the record, and, when the 
record is over, returns the arm to the rest 
so that the cycle may be repeated if there 
is another record on the spindle. 

When a record is placee1 on the spindle 
it rests on three :fingers which are pulled 
into the spindle in order to permit the 
record to drop down to the turntable. At 
the same time, three different fingers 
higher up on the spindle are extended to 
prevent more than oue record from drop
ping. A shaft running through the hollow 
spindle effects the results described abovE' . 
Operation of this system is unusually 
simple and apparently f oolproof. 

The change cycle is controlled by means 
of a rather intricate and large cam, which 
in turn is set in motion by the rotation 
of the turntable platter . In cycle, the 
mechanism handles the tone arm and the 
record gently except for the inevitable 
"plop" when the record is dropped onto 
the platter. 'fhe procedure is smooth and 

unusually noiseless when compared to most 
changer mechanisms-usually one hears a 
series of clicks, snaps, and pops preceding 
the release of the record. 

Driving the Turntable 

The platter of the Studio H is driven by 
a hysteresis-synchronous motor manufac
tured in Germany by Papst, a well known 
manufacturer of quality motors. This 
motor is slightly unusual in that the ro
tating element is the outer case, and the 
field coils are mounted on the stationary 
"armature." We are not familiar with the 
relative virtues of this arrangement but 
it is rather disconcerting when viewed for 
the first time. In any case, the platter is 
driven by means of a rubber-surfaced idler 
which contacts both the motor spindle and 
the liUler rim of the platter. The motor 
spindle is four-stepped to correspond to 
the four speeds offered, and speed change 
is effected by changing the height of the 
idler to that of the appropriate spindle 
step. The motor is mounted by means of 
three rubber bushings to isolate it from 
the turntable. 

The turntable platter is a one-piece cast
ing which is dynamically balanced and 
weighs almost 7 lb. It is 12-in. in diameter. 

The Arm 

The arm on the Studio H utilizes ball 
bearings for the horizontal plane and 
canted pivots for the vertical plane of 
motion. The arm is counter-weighted and 
ba lanced by means of a sliding weight. 
Stylus force is adjusted by means of a 
small calibrated weight used while the arm 
is belilg balanced. The weight is calibrated 
fOl' stylus forces from 2 to 6 grams. 

Although the arm is automatically placed 
into the lead-in groove of the record and 
lifted off after the record has been played, 
during the period that the r ecord is being 
tracked the arm is disengaged from the 
changing mechanism. The arm is fabri
cated f rom rectangular metal tubing and 

The record-changing mechanism in the 
Miracord Studio H is not essentially new 
-:he Magic Wand was used on previous 
MIracord re~ord changers. In operation, 
one merely piles as many same-size records Fig. 1. Miracord Studio H turntable-changer. 
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-not only the best, but the most complete line of 
long-excursion, infinite baffle, precision speaker systems ... 

LINEAR-EFFICIENCY SYSTEMS e THE OLYMPUS 
. infinite baffle system without peer ' 

Sensational sight, sensational sound, remarkable bass, indetectable 
crossover, incredible transient response, transparent highs, 
smoothest wide-angle projection ... Every superlative ever used to 
describe a precision transduction system has been applied to 
the new JBL Olympus. The system includes a new 15" Linear· 
Efficiency low frequency unit, the LEI5; new high frequency driver, 
the LE85; new slant plate acoustical lens, exponentially·tapered 
horn, and new dividing network. All unite to reproduce sound 
so clean, so smooth, so intact that the Olympus is destined to 
establish a new standard for this type of system. The free-standing, 
trim, beautifully·proportioned enclosure is available in all JBL 
wood finishes and with choice of carved wood or fabric grille. 

FINEST QUALITY COMPACT LINEAR-EFFICIENCY SYSTEMS 

THE MADISON THE DALE 

THE JBL MINIGON 
Aristrocrat of bookshelf·size speaker systems, the JBL Ranger. 
Minigon provides integrated stereo through radial refraction, 
the same patented method used in the fabulous JBL Ranger· 
Paragon. Minigons accommodate either LE8 full'range units 
or JBL Model S5 two-way systems. Grille may be either the unique 
louver assembly showl1 here or fabric. 

THE JBL MADISON 
An exquisitely·styled minimum volume enclosure, the Madison 
reflects the Danish design influence and is especially popular in 
oiled teak or walnut finish. Finished four sides and front for vertical 
or horizontal placement. Takes the LE8 speaker or S5 system. 

THE JBL DALE 
A timeless, elegant, modern design with removable legs and 
hangers on back (also on Madison) for wall mounting. Finished four 
sides and front. All finishes and grille cloths available. 

HIGH QUALITY, LOW COST COMPACT LINEAR-EFFICIENCY SYSTEMS 
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THE LANCER 33 
It is possible to offer typical J BL precision response, fine cabinet · 
craftsmanship, and lasting·listening satisfaction at a lower price 
than ever before by making a simplified enclosure, longer 
production runs, limiting choice of finishes, using one grille, an<;\ 
providing somewhat less flexibility. The Lancer 33 is a ducted 
acoustical enclosure with an LE8 eight-inch, full range speaker. 
Lancer finishes are those most frequently asked for-tawny 
walnut, oiled walnut, dark mahogany, ebony, and pumice. 
Grille cloth is beige linen-weave. 

THE LANCER 66 
Similar in appearance to the 33, the Lancer 66 is a "buttoned-up" 
enclostJre with a two-way, dividing network system with an LE 10 
and new high frequency unit. Performance is remarkably smooth 
and transparent. Lancer speakers are factory installed. 

and for building in ... 
THE JBL WILTON 
Unfinished, the Wilton is furnished with either the LE8 or 
S5 system factory installed. Offered with either a flush grille or 
overlapping grille for use when built into a wall Or partition. 

Whatever your choice .. . exponentially-tapered horn, bass 
reflexor infinite baffle system .. . you'll find your ideal speaker in 
the extensive JBL line. Write for complete catalogue. 

JBL products are manufactured by James B. Lansing Sound, Inc . , and marketed by 

.JBL INTERNATIONAL Los Angeles 39, Calif. 
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the plug-in head is metal and appears to 
be die cast_ Over-all the arm seems to be 
of superior construction, certainly com
parable to many component arms. 

Performance 

Evaluated as an automatic record 
changer, the Miracord Studio H is defi
nitely in the top rank; there are just no 
ordinary changers we have encountered 
which are better . Of course, the Studio H 
does not intermix various record sizes and 
it requires much more space than the ordi
nary record changer- in fact as much 
space as the ordinary turntable. 

Operating as a turntable the Studio H 
performs well: it can track with a stylus 
force of 2 grams ; wow and flutter are less 
than 0.3 per cent; speed is constant. On 
the other hand, in common with all turn
table-charger combinations it suffers from 
what may be called I'ecord-charger geom
etry; the necessity to track records at 
both extremes of the pile with reasonable 
accuracy, in spite of a different in height 
of perhaps V2-in. Obviously, if the first rec
ord is tracked exactly as it should be, 
then the other records will be tracked in
creasingly poorly as the height increases; 
a poor compromise for a record changer. 
Conversely, if the first record is not chosen, 
then turntable performance mnst suffer. 
This dilemma is usually solved by a com
promise-neither the first record nor the 
last can be optimum on any record 
changer. 

Another consequence of record-changer 
geometry is the need fo r higher tracking 
forces to compensate for those records 
with the worst geometry. 

In summation, the Miracord Studio H is 
an excellent record changer and a good 
turntable, although it is limited in t he 
latter function by the former. It is an ex
cellent choice for those who require a 
chauger with turntable characteristics. J -20 

KORTINC MODEL 158S 
STEREO TAPE RECORDER 

There is something about tape recorders 
made in Europe which immediately com
municates their other-than-U. S. birth
place. Perhaps it is the extreme attention 
to detail, or the absence of unnecessary 
chrome, or maybe it is simply that they 
use fiuishes and materials not available in 
this country. In any case the Korting is 
made in Western Germany, and unmis
takably so. But appearance is not the only 
way in which this machine differs from 
others- it also incorporates a variety of 
unusual f unctions. These include the 
ability to make multiple synchronized re
cordings (monophonically) and facilities 
for reverberation and echo effects (also 
monophonically) . 

Fil'st, let us start from the beginning. 
The Korting 158S is a 2-speed (3%, and 
7V2 ips), 4-track, stereo tape recorder 
which incorporates a third head to ac
complish the unusual functions mentioned 
previously. A recording-level indicator 
(eye tube) visually shows the level of 
either channel during monophonic record
ing, or the strongest signal during stereo
phonic recording. Color coding is utilized 
to provide a visual key to the controls re
lated to the separate channels. Thus the 
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record button, playback button, and volume 
control for the left channel are all green. 
Similar ly the right cha,nnel uses red. 

The 158S records stereo and provi des 
j acks for either a single-unit stereo micro
phone or two separate microphones. It also 
records mono (four tracks) . Direct t ape 
monitoring is possible during monophonic 
recording through the built-in speakers. 
The Korting 158S is a moderately priced 
unit intended for the home recordist and 
would be an excelleut choice for those 
audiofans desirous of creating unusual 
recordings. 

The Mechanism 

The motor driving the capstan and take
up turntable is a hysteresis-synchronous 
unit. It is connected to a pulley by means 
of a round plastic belt. The pulley, in turn, 
is connected by a sinrilar belt to a heavy, 
balanced flywheel on which the capstan 
is mounted. The take-up 'turntable is drivEn 
by the same belt as the pulley. This sys
tem of belts is usually accurate and trouble 
free as long as the belts do not stretch 
excessively. Several European machines use 
belts of this kind so that it is likely that 
they do not stretch overmuch. 

The method for guiding and handling 
the tape in the area of the heads is ex
tremely well conceived. There are four 
machined guides which locate the tape 
in proper relationship to the heads. On 
the other side of the tape there are two 
pressure pads, one each for the recording 
and playback heads, and a rubber roller 
which presses the tape against the cap
stan. The latter three units are mounted 
on a fairly heavy metal U-beam which is 
pivoted on one end. When the U-beam 1S 
rotated toward the heads, firm and posi
tive contact is achieved. Tape motion is 
controlled by four pushbuttons at the 
front of the deck. 

Speed change is effected electrically 
rather t han mechanically. This is easy to 

Fig . 2 . Korting 
ste reo t a pe r e 
corder , Model 

1585. 

do because the motor is of the hysteresis
synchronous type and the ratio of the 
speeds (2 to 1) is suited f or it. Act ually 
electrical speed change is a distinct ad
vantage and str ength ; not only a re there 
fewer mechanical parts to worry about 
but also this type of motor is inherently 
accurate at both speeds. 

Circuit Description 

There are several r ather unusual fea
tures in this circuit. First of all the initial 
stage of the preamplifier is a transistor, an 
OC44, and all the remaining stages utilize 
tubes. This arrangement takes advantage 
of the virtues of both the transistor and 
the tube. 

Auother unusual feature of this circuit 
is the method fo r direct tape monitoring 
during monophonic recording. Essentially 
the method involves feeding the output of 
the playback head corresponding to the re
cording head being used to the opposite 
playback amplifier. For example, if the left 
recording head is being operated, the out
put of the left playback head (the play
back heads follow the recording heads) is 
fed to the right playback amplifier. The 
method for accomplishing this is two little 
4-pin plugs located on sockets behind the 
playback head. The plug orientation is 
rotated 90 deg. and that is all there is to 
it. Of course, it would be much easier if a 
switch were used for this purpose. 

The synchronous dubbing and reverbra
tion functions make use of an ingenious 
mixing control which sends the signal from 
a recorded channel (while it is being 
played back) to the other channels re
cording head. 

Performance 

The mechanical system of the Korting 
158S performs very well : wow and flutter 
at 71/2 ips are less t han 0.2 per cent; tape 
handling is extremely smooth and gentle; 
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UP, DOWN, SIDEWAYS ... the important difference in an 
Audio Dynamics' cartridge can be felt with your fingertips 

Put your finger to the stylus tip of an Audio Dynamics' 
Stereo Cartridge. Move that tip around ... What you feel is 
compliance. In Audio Dynamics' ADC-l, it is 20 X 10.6 

cms/ dyne minimum. This compliance, along with a tracking 
force of less than one gram and an effective stylus mass that 
meaSUFes less than .5 milligrams, represents a design break
through by Audio Dynamics' engineers. Result? Now, for the 
first time, by using any model ADC cartridge, the following 
five essentials of true stel'eo reproduction are yours: 

Essential #l-Highs Free from Peaks & Distortion 
Quality stereo cartridges are designed to suppress undesir
able peaks and distortions in the high frequency range. 
These occur when the stylus mass resonates with the vinyl 
disc. To suppress resonance, since mass cannot be readily 
reduced, most cartridges are heavily damped. 

Damping, however, . stiffens the compliance. This creates 
problems: (1) High tracking forces are required to prevent 
mistracking and breakup. (2) The suspension becomes non
linear, resulting in distortion. 

In one remarkable stroke, Audio Dynamics' engineers 
lowered the effective stylus mass to just one-half milligram, 
eliminating forever the previous plaguing need for heavy 
damping. This spectacular development makes it possible 
for the stylus tip to resonate with the vinyl disc at a fre
quency so high, your ear never hears it. Response is smooth 
... the sound clean and "transparent." 

Essential #2-Clean & Well-Rounded Bass Tones 
With stylus mass lowered and heavy damping eliminated, 
high compliance and linear suspension are achieved. This 
results in tone arm resonance so low it is of no consequence. 
Only the un distorted recorded bass tones come through. 

Essential #3-Record Compatibility 
When a stylus is stiffened by damping, a heavy tracking 
force is required to prevent mistracking and breakup. This 
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causes distortion and record wear. But high compliance and 
low stylus mass permit Audio Dynamics' cartridges to track 
at an extremely low force. Tested by Hirsch-Houck Labora
tories the ADC-l registered a tracking force of % of a gram. 
You can forget about distortion and record wear! 

Essential #4-Proper Channel Separation 
With resonance removed from the audible range, nothing 
prevents the stylus from following the groove wall's direc
tion of motion. Audio Dynamics' cartridges attain 30 deci
bels of separation in the critical 50-7000 cps range. Wan
dering of sound from speaker to speaker is eliminated. 

Essential #5-Reduced Surface Noise 
Lack of resonances results in greatly reduced surface noise. 

The diamond stylus of an ADC cartridge also contributes 
to this virtue. It has been selected from perfect crystals, 
super polished and the sides oriented so only the hardest 
surfaces touch the grooves. 

Many, many plays later, when it is necessary to change 
the stylus, you'll find the entire assembly comes out with a 
flick of your finger. No tools or special skills are required. 

These five essentials for true stereo reproduction result from 
high compliance, low tracking forge, and low stylus mass 
- qualities inherent in all Audio Dynamics caltridges. 

Experience for yourself the performance advantages pro
vided by Audio Dynamics ADC-l and ADC-2 stereo cart
ridges! Hear them at your dealer today. 

The ADC-l for high quality tone anns
$49.50. 
The ADC-2 for high quality record changers 
and tone anns-$37.50. 

AU 010 DYNAM ICS CORPORATION 
1677 Cody Avenue, Ridgewood, New York 
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the controls are well placed although a 
little bit too stiff for our taste. 

Electrically and electronically the unit 
provides a good level of performance also. 
The frequency r ange is 30 to 20,000 cps 
at 7Jf2 ips. 

To repeat, the Korting 15SS is an ex· 
cellent unit for audiofans desirous of 
creating unusual recordings with a mod
erate investment. 

While the machine has three heads, they 
a re not arranged to take advantage of the 
usual three-head machine. A minor modi
fication would permit the user to bring 
out the leads from the playback heads 
alone and f eed them directly into the 
t ape-head input of a preamplifier-control 
unit, thus making it possible to monitor 
off the t ape as is usual in three-head ma
chines. J-21 

EICO MODEL ST96 
FM-AM STEREO TUN ER KIT 

FM-AM tuner kits have come a long way 
towards the goal of "no alignment needed" 
that manufacturers (and builders ) have 
desired these many years. Only too well do 
we remember the rather involved align
ment procedures required in previous years 
to make an FM tuner out of a box of 
parts. Also we can r ecall that a f air 
amount of measuring insb'uments was a 
necessary condition to success in these 
pioneer days. 

Well, those days are virtually gone now, 
and Eico for one has helped do it. The 
ST96 is a case in point. After the 9 hours 
it took us to build this unit we hooked it 
up to an antenna and an audio system and 
we began to tune in stations all over our 
locality. To our surprise it really worked 
very well. An additional surprise was in 
store for us when we tried to impove the 
alignment by means of instruments-it just 
wasn't necessary. 

So there we are; no longer is it neces
sary to struggle over a hot FM. And that 
isn't all. In the process of eliminating the 
necessity for alignment they have also 
eliminated most of the drudgery. The use 
of printed circuits has replaced a high 
percentage of the wiring, and both the 
i.f. strip and "front end" are pre-assembled 
and aligned in the factory. In reality this 
kit is actually easier. to put together than 
some of the power amplifiers we have as-

sembled in recent months. It certainly ~ook 
less time than the Eico ST40 amplifier 
kit we assembled some months back. 

Before proceeding to describe the cir
cuit we should point out that the ST96 
contains f acilities for accepting an FM
stereo adapter and because of the type of 
circuit, should be relatively easy to ada~t. 
Eico has not yet announced the avaIl
ability of their own adapter (at least up 
to press time) but it is very likely that 
it won't be long in coming. In any event, 
it will probably work well with several cur
rently available adapters. 

Circuit Description 

The "front eud" of t he FM section con
sist s of an E CC85 r .f. amplifier and os
cillator mounted in a heavy aluminum
zinc die-casting. Following are three Lf. 
sta ges ( 6A U 6) with two stages ~f. p.ro
I;ressive limiting plus the extra limltmg 
inherent in the Ta tio detector (6AL5) . 
The output of the detector f eeds either 
the audio or the multiplex output. The 
audio output is supplied by a cathode fol
lower . The antenn a input is balanced. 

AM signals are picked up by a f errite-rod 
antenna at the rear of the chassis. It sup
plies the signal to the r.f . amplifier stage 
(6BA6) and from there through a fre
Quency changer (6BE6 ) to the Lf. ampli
fLer (6BA6). A cystal diode is used for 
detection. Then, after going through the 
10,000-cps whistle filter it goes to the audio 
output stage. It also is a cathode fol
lower. 

Tape recorder outputs are provided in 
parallel with both the AM and FM outputs. 

Tuning indicator tubes are installed on 
both the AM and FM tuning dials. The 
indicators are used as pointers to locate 
stations-they form an exclamation mark 
when the station is properly tuned. 

Construction 

Previously we noted how easily the ST96 
goes together. Although not mentioned be
fore a good reason for this is the clear 
and simple-to-follow instructional manual. 
We were especially impressed with the 
lucid pictorial views. An unusual feature 
is the comprehensive service and align
ment instructions provided, even though 
they may not be needed until some years 
in the future. 

Fig. 3. Eico FM·AM stereo tuner kit, Model ST96. 

60 

Performance 

The ST96 is a surprisingly good per
former. We were surpised because it is 
a very modestly priced unit and the per
fOTmance is not at all modest. The FM 
tuner is not the most sensitive unit avail
able 3.6 '!-tv by IHFM standards, but it 
doe; pull in all the stations . withi~ our . 30· 
mile radius, and with very httle dlstortlOn. 
The AM sensitivity is 3 !-tv for 1.0 volt 
output at 20 db signal-to-nois~ r ati? We 
certainly would recommend thIS un~t for 
those with a modest budget; you WIll get 
your money's worth. J-22 

FISHER STEREO CONTROL 
AMPLIFIER MODEL X-l000 

The X-lOOO is the la test entry in a long 
line of integrated amplifiers by Fisher 
designed to complete audio contI'ol cen
t ers in a compact package. Although the 
newest member of the clan, the X-1000 
is obviously intended to be the leader ; 
without doubt it is the most powerful and 
flexible amplifier of the series. 

An interesting sidelight that is revealed 
by this very consistent line of amp~fie~s 
is the changes that have occurred wlt hrn 
the andio industry in the past f ew years. 
For example, the X-lOOO pays extra at
t ention to the needs of those wishing to 
integrate a t ape deck into their stereo 
system. This clearly reflects the curre.nt 
emphasis on t ape exhibited by the audio
fan. 

A second and especially significant re
flection of current thinking is the declara
tion by Fisher that the X-lOOO is the first 
of a new group of units (Studio-Standard 
Series) dedicated to the very highest 
st andards of performance without re
strictions as to cost. This trend deserves 
the heartiest plaudits from us and we 
offer them gladly. 

The Control Center 

The ideal audio control center should be 
able to accept audio signals from all the 
sources in the system and distribute them 
as necessary with a minimum of switch
ing. Except for the act of placing the 
record on the turntable, or the tape on 
the deck or tuning in a particular station, 
the aUalo control center should be in a 
complete charge of operating the system. 
The X-lOOO is amply endowed to perform 
as a control center-with two minor reser
vations. The first of these is that there 
are only three switched convenience out
lets. This is cle.arly inconsistent with the 
amount of inputs the X-1000 will accept. 
The second minor reservation is the rear 
apron location of the microphone and head
phone input jacks. In consideration of the 
likelihood that this unit may be installed 
in a cabinet, those j acks become virtually 
inaccessible unless the microphones and 
headphones are installed permanently. 

On the other side of the ledger, how
ever is the obviously careful attempt to 
make operation as simple as possible in 
spite of the necessity to control 18 input s 
(9 pairs), 8 outputs (2 pairs and 4 in
dividual), 3 speaker connections, plus the 
usual variety of tone, volume, and stereo 
functions. In addition, facilities and cir
cuitry have been included to control a 
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"ASSEMBLING A 

GOOD STEREO SET" 

by Ken Winters, 

music and recordings editor 
of the 

Winnipeg Free Press : 

•• I chose the AR-2a speakers over 
other extremely good systems because 
0/ their self-effacing dispositions. 
They seemed to intrude less in the 
music than did other speakers 
with more markedly individualistic 
sound-producing natures. ~ ~ 

A number of articles have appeared 
recently in which the author (or magazine 
staff, or consumer organization) selects 
components for a complete high fidelity 
system. Most of these systems have 
included Acoustic Research speakers for 
the same reason given by Mr. Winters: the 
ability of AR's to reproduce music 
naturally, with minimum coloration. 

We will be glad to send you a reprint of 
Ken Winters' article, discussing his choice 
of components for a stereo system in the 
medium-price range. Other lists of 
preferred high fidelity equipment are also 
available on request: a reprint of down beat 
magazine's "Picks of the Year" in stereo 
components," and a description of four 
stereo systems, .... each selected for 
Gentlemen's Quarterly by a different audio 
expert as the ultimate in quality. 

AR speakers are priced from $89 to $225. 

6 ARc2a's chosen for medium-p'rice system, AR-3's 
for luxury system 

"" AR -3' s included in three of the four lists 

ACOUSTIC RESEARCH, INC. 24 Thorndike Street 
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AR-2a 

Cambridge 41, Massachusetts' 
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With this baCkground we were a little sur
prised when we heard about Astatic's new 
cartridge, the 45D. According to the man 
who made them, this little ceramic beauty 
will perform as well as a magnetic car
tridge. In addition, it is immune to mag
netic induction fields which often cause 
pickup hum. It struck us that if this 

• wel'e true, then we may be about to enter 
a new phase in the cartridge field. 

For instance, one large advantage of the 
ceramic cartridge is its high output com
pared to the magnetic cartridge; the 45D 
puts out 0.2 volt where:LS most magnetic 
cartridges would find it hard to put out 10 
mv. This markedly higher output would 
probable make it unnecessary to have low
level stages for the phono input. Obviously 
this would reduce the cost of amplifiers a 
little, but more important it would also 
improve the signal-to-noise ratio. 

Now, before we continue this specula-
Fig. 4. Fisher stereo control amplifier, Model X-1000. tion, we should report on how well the car

tridge performs. Simply stated, the Astatic 
Model 45D is definitely in the high-fidelity 
category. 

reverberation unit, to monitor tapes while 
they are being recorded, to balance the 
low-level input of a stereo magnetic cart
ridge, and to control a center channel. 
With all of these usual and special func
tions to control, it is indeed remarkable 
that there are only 9 controls (4 of them 
dual-concentric) and 4 switches. For those 
who feel that there are still too many 
controls and knobs for the distaff opera
tor to master, please remember that we 
cannot have our cake and eat it too
additional options require additional con
trols. At any rater, some aid has been 
provided in this area-five jeweled in
dicator lights visually show the mode of 
operation. 

Evaluated as a control center, adding up 
the positive and the negative, the X-1000 
rates highly as a versatile and up-to-date 
unit. 

The Circuit 

The circuit of the X-loOO is not espe
cially spectacular in the sense of innova
tion, but it is a good example of quality 
audio design. The word "quality" as we 
use it requires some explanation to distin
guish it from a similarly spelled word 
which frequently appears in advertise
ment.s. To us quality means that a product 
will perform well for a long period of time. 
By this definition, an amplifier must use 
the best (another word that needs defin
ing but for the moment we'll assume 
that :rou know what we mean) resistors, 
capacItors, switches, and so forth, and they 
must not be used at the extremes of their 
ratings. For example, getting back to the 
X-1000, the output stage utilizes a pair of 
EL34/6CA7's in push-pull connection. In 
Class AB, it is permissible to operate these 
tubes with plate and screen voltages some 
25 per cent higher than the 400 volts used 
in this circuit. This would achieve a higher 
power output. At the same time it would 
increase distortion and reduce the life of 
the tubes. Thus, by operating the tubes 
conservatively the designer has assured 
better. amplifier performance and longer 
tube life. Another example of this type of 
thinking is the use of printed circuits en
capsulated in ceramic for virtually all tone 
and compensation networks-thus ensuring 
unusual ruggedness and consistency of per
formance. 
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In aggregate, the X-IOOO is a quality 
circuit. 

Performance 

The performance of the Fisher X-1000 
is quite excellent. Over-all frequency re
sponse is within 0.5 db from 20 to 20,000 
cps. Harmonic distortion at rated output is 
less than 0.4 per cent; intermodulation 
distortion at 50 watts rms per channel is 
less than 0.9 per cent. Power response at 
rated output is 20 to 20,000 cps. Hum and 
noise is 70 db below 50 watts rms per chan
nel at the low-level inputs with a reference 
level of 6 mv. 

In addition to its excellent performance 
the Fisher X-1000 is designed and con
structed to maintain this level of perform
ance for a long time. J -23 

ASTATIC "CANTATA" STEREO 
CARTRIDGE, MODEL 4SD 

For many years now the magnetic ~ar
tridge has ruled the roost in the land of 
high fidelity. So complete was the victory 
that some modern amplifiers do not even 
make provision for ceramic cartridges. 

The frequency range from 20 to 15,000 
cps is reproduced very smoothly by the 
45D. There is one tiny flea in the ointment, 
however, there is only about 6 or 7 db of 
separation at 15,000 cps. On the other 
hand, separation increases to 26.5 db at 
10,000 cps and about 35 db at 1000 cps. 

In listening tests, the 45D was especially 
capable in the low frequencies. The over
all sound quality is quite excellent. The 
tests were all performed with the 45D 
plugged into the magnetic inputs of the 
amplifier using the matched networks 
provided. 

Before summing up it should be men
tioned that vertical and lateral compliance 
is 6.0 x 10- 6 cm/dyne and that the 45D op
erates well with a stylus force of 1 gram. 
It comes with a single 0.7-mil replaceable 
diamond stylus and is finished with polished 
gold plating. 

Summing up now, the Astatic Model 45D 
is a ceramic cartridge with definitely high
fidelity characteristics, one of the initial 
entries in what may turn out to be an im
portant new trend. J -24 

Fig. 5. Astatic "Cantata" stereo cartridge, Model 450. 
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A.E.S., Inc. 
3338 Payne Avenue, Cleveland, Ohio 

Gentlemen please ship _ _______ GIGOLOS. 

I und erstand these units are gua ranteed and if I am 
not sat isfied I m ay return for a full refund of sales 
price, $15 .00 each. 

Name ____________________ _ 

Address ___________________ ___ 

City and State' ________________ _ 

Enclosed find check, ______ money order ___ _ 
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FROM SWEDEN TO ITALY 

Blomdahl: Aniara-An Epic of Space 
Flight in 2038 A.D. Royal Opera, Stock
holm, Vienna Volksoper Chorus and 
Orch ., Janssen. 

Columbia M2S 902 stereo 
(mono: M2L 405) 

Odd-here's a space·opera, modern as the 
next century, dissonant as all get-out and 
full of space-age sound effects ; but I find it, 
even so. of a relatively old fashioned flavor. 
Relatively, of course. The musical idiom 
seems to me to date itself roughly in the 
1920 period, though the opera was premiered 
in 1959, brand new; the general atmosphere 
and impact of the music is, however, of an 
earlier sort, for it is big, full-blown, ultra 
serious, a "satire" on life in the late-Ro
mantic vein of, say, Berg's "Wozzeck." That 
would be anywhere from perhaps 1905 to 
1925. But the overtones are Wagnerian, the 
opera mechanisms, solos, big chorus, big or
chestra, complicated stage-doings, going back 
even further. Nope, this is not a modern 
chamber opera nor is it streamlined in the 
slightest. I guess for Swedish space travel 
streamlining isn't a musical requisite. 

Nevertheless, if you are tuned to big and 
rather heavyweight enterprises on records 
you'll find some considerable impressiveness 
here. An expert orchestra, from pseudo-tape
sichordish sounds to sardonic heavy jazz, a 
big, wobbly (Viennese) chorus that sings the 
massive laments of the lost space-refugees 
with m uch expression, if not very much com
prehensibility (it's hard enough to get the 
pitch-sense of such a group when they sing 
Brahms or Bach!), a narrator, assorted solos 
with names like Daisi-Doody, La Garconne, 
Chief Technicians I , II, III (an old opera 
convention, t hose Roman-numeral second
liner s), The Mimarobe, the Blind Poetess
all this plus sounds of space, courtesy the 
Swedish Radio, is yours for the listening. 

To tell the truth, I haven't reached the 
end myself yet, but press-time beckons. I've 
followed (menta lly) the space-ship Aniara, 
with thousands a board bound for refuge in 
Mars, to the pOint where something goes 
wrong and the darued thing veers of!' on a 
course straight out into nowhere_ That's the 
plot-line. What happens when you are all set 
for nowhere? That's us, symbolically, of 
course. 

Dissonance, yes; but this opera is far less 
modern, more operatically conventional, than, 
say, the more arresting music of Orff, even 
though Orf!' uses plain old-fashioned chords 
a nd runs his keys practically in to the ground, 
h e is so very un-atonal. It takes more than 
dissonance to make a moc1ern opera, more 
than space ships. I call this a r eal old
fashioneil hea vyweigh t opus, dressed up in 
an interesting semi-modern musical guise. I 
guess the Swedes do better at streamlining 
furniture than music. 

* 780 Greenwich St., New York 14, N. Y. 
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Buxom and Handsome 
Chaucer: The Wife of Bath (Canter

bury Tales). Read by Dame Peggy 

Ashcroft. 

Caedmon TC 1102 

Here's a good illustration of the values 
in spoken English, as compa red with 
its traditional literary and poetic form, 
the printed word on paper. Yes, a good 
many of us have dabbled a bit in tbis 
early English classic, written in a 
la nguage that is only barely compre
h ensible to us moderns, unless "trans
lated." We probably had. to read it in 
high school Englisb class, at a stage 
when the subtleties were mostly over 
our silly h eads. Yes, the complete text, 
in tbe original and in good and read
able translations, is easily available to 
anyone wbo wants to bother. 

But who does ? In practice, only those 
who a re professionally in some branch 
of literature or poetry ever touch 
Cbaucer after school hours. Yet on 
records the situation suddenly is dif
ferent. Anybody can listen: more im
portant, a lot of people will listen, who 
with the best will in the world somehow 
a re never gOing to get around to Chaucer 
in printed form. And once you listen, of 
course, you find out what good things 
were there all along-even if it is on ly 
in part : for this is merely a "short" 
excerpt from the whole work, one 
episode out of many. 

In Cbaucer's pilgrimage to Canterbury 
one after another of the traveling com
panions entertains tbe r est with a per
sonal life history and a few good stories 
to help it out. Tbe wife of Bath, one 
of these, was a buxom and handsome 
woman wbo of "Housbondes atte chirche 
dore hadde sche fyfe"-sbe had run 
througb a ll five of them and was out for 
more, nor did she mind saying so In a 
good humored way. She wore bright r ed 
hose and fancy h eadgear, cut a st riking 
figllre, five busbands or no, and h er 
frank and warm story of how it all 
happened is spiced by some pleasan tly 
fri endly observations on how a woman 
gets exactly what she wants in this 
man's world. Quite a gal! And Dame 
Peggy Ashcroft on this record doesn ' t 
restrain berself a bit, not even for the 
down-to-earth parts, which Caedmon has 
h ad t he very good sense to l eave un
edited in the modern translation of J. 
U. Nicholson. 

Better a small sample of Chaucer, 
suitably animated and dramatic, than 
none at a ll. I could take a lot more of 
this myself. 

Wagner for Band (Excerpts from "Lohen
grin," "Das Reingold," "Parsifal"). East
man Wind Ensemble, Fennell. 

Mercury SR90276 stereo 

The fancier the m u sic, the better this 
highly professional band plays and t he 
warmer is its emotional temperature. I 
thought some of its earlier and lighter re
cordings were pretty chilly, If highly ac
curate-this Wagner, a rranged trac1itlonnlIy 
for concert band, is full of high-power emot
ing and smooth-as-silk harmony. 

Wagner, of course, based his music upon 
the u sual string foundation, more than a 
h alf-hundred players in his normal orchestra. 
But he u sed the winds heavily, in band fo rm 
a nd for all sorts of solos and solo passages; 
it was his munificent innovation to have at 
least four of each kind of wind instrument, 
counting close relatives, so he could write 
complete harmony in any tone color. That 
makes a lot of brass a nd woodwind. 

H ere, the string foundation is removed , t he 
swirling violins replaced by skirling clarinets. 
As always- though these play with an 
amazingly string-like ensemble-tbere is a 
certa in forced quality about the sound. 
Strings, remember, do not have to take 
breaths and can play long, sustained or con
t inuous passages without turning red and 
gasping for air. No matter how smooth and 
expert the concert band, somehow there is 
for my ear always a residue of this incom
patibility, a kind of tootIing hysteria among 
the clarinets nnd flutes that sometimes sounds 
plain fun ny--especially wben the band is 
lousy an d the players out of tune. Nothing 
like tbat here ! 

These standard arrangemen ts, the familiar 
Prelude to Act III and Bridal Chorus from 
"Lohengrin ," plus Elsa's procession to the 
catbedral, t h e Overture to "Rienzi," the Good 
Friday Music from "Parsifal," are well filled 
out in sound and, indeed, include strings as 
well as cymbals and the like-you'll notice 
the sounds of double bass and harp. They 
count as band, I guess, because they nre just 
plai n needed . The big, brassy p,nts are mag
nificen t Qn this r ecord, tbe more lyric, sus
tained swelling-and-dying music is played 
with astonisbing smooth ness and flexibility
but the original still sounds better. 

Stravinsky: L'Histoire du S'oldat (Story of 
a Soldier). Melvyn Douglas narr., James 
Mitchell, soldier, Alvin Epstein, The Devil; 
Members of Kapp Sonfinetta, Vardi. 

Kapp KDC 6004-5 stereo 

This is the only extant recording of the 
complete Stravinsky work with the story
line included, earlier versions in English and 
in t he original French h av ing departed tbe 
catalogue. (I think they we! e from Vox.) 
The more common ve rsion is merely an in
strumental s uite from the musical scor e. Much 
as I like the suite, I find this complete ver
sion (minus the vis ual part, of course) 
more interesting. By itself, the music em
phasizes its ear ly n eo-cla.ssical origin, a sort 
of pre-nineteen-twen ties snazziness. Good. 
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ROME WITH LOVE, 
J 0 Basile, Accord. & 
Orch.- Luna R ossa, 
Non Dimentica1", 
T 01"na A S01'ento, etc. 
AF LP1822/AFSD5822 

PORT SAID, Vol. 1, 
Mohammed E l 
Bakkar and Oriental 
Ensemble, Music of 
the Middle East. 
AFLP1833/ 
AFSD5833 

BAWDY SONGS and 
Backroom Ballads, Vol. 
1, Oscar Brand sings 
~Roll YOU?' L eg Ov e?', 
No Hips At All, ctc. 
AFLP1906 

... and world famous artists and dynamic 
performances to choose from! ... Louis Armstrong . . . 
Al Hirt ... Dukes of Dixieiand ... Brave Bulls . .. 
Oscar Brand's Bawdy Songs . . . Port Said ... Johnny 
Puleo . . . J 0 Basile ... Sound Effects ... First 
Component Classics and many more. 

~~!:@~orl:'ffi. ",=.,..j ~E::D~~ 

RA IL ROAD 
SOUNDS, Steam 
Locomotive and Die
se l. AFLP1843/ 
AFSD5843 

SOUND EFFECTS, 
Vol. 1 Ocean liners, 
J ets, C?'o1,vds, Shots, 
Surf, 50 sounds , 
DFM3006/ DFS7006 

LEO N B ERRY 
Vol. 3- Pop standards. 

AFLP1844/AF SD5844 

f!N1 Audio Fidelity. Records 
SYMPHONIE 

FANTASTIQUE , 
Opus 14, Berlioz, 

The Virtuoso 
Symphony of London, 

Alfred Wallenstein 
FCS50,003 

THE HIGHEST STANDARD IN HIGH FIDELITY ... 
FOR THOSE WHO CAN HEAR THE DIFFERENCE ! 
• Unsurpassed sound reproduction with full 

emotional depth and meaning. 
• Maximum clarity, direction, definit ion and 

quality of recording. 
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HAMP'S BIG 
BAND, Lione l 
Hampton - Flying 
H O?1t e , Big B?'ass, 

Night Tmin, etc, 
AFLP1913 / AFSD5913 
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But with the sto ry to go along, it shows its 
easy adaptability to dramatic action, as Is 
so often the case with Stravinsky's works, 
whether ballet, stage pantomime, oratorio, 
or what-not. 

The English translation of the semi-dog
gerel French, slangy and folksy, tends to rnn 
to a false kind of simple-mindedness, too 
arty. This version is not much different than 
others. Professional acting voices somehow 
never can sound simple-minded without 
being offensively patronizing. The Soldier 
here speaks that way, the Devil is too 
wheedling, the narrator tries too hard to 
avoid the rhyming sing-song and only suc
ceeds in making it more noticeable. But, 
these actor-style affectations aside, the show 
is still a very good one anel convincing. The 
forlorn little discharged soldier has his bouts 
with the Devil in disguise, rescues his prin
cess, loses her and everything else for a 
typical modern ending in utter futility, to 
a tale that combines familiar elements out 
of "Rip Van Winkle," "Orpheus/' and a 
passel of Grimm's Fairy Tales. And tIle Stra
vinsky music, interlude and incidental-style, 
fits in perfectly. A good evening's entertain
ment. 

Berlioz: 5ymphonie Fantastique. Vien na 
Sta te Ope ra arch., Goischmann . 

Vanguard demo 5RV 120 stereo 
Vladimir Golschmann is a turn-of-the-cen

tury Russian who managed to stay that way 
through 25 years of stately isolation con
ducting the St. Louis Symphony. Now h e's a 
sort of free-lance turn-or-the-century Rus
sian; but Vanguard continues, unwisely I 
say, to use him for other sorts of music. Say, 
this Berlioz. The contrast in habitual view
points between the Viennese players anfl 
Golschmann's slightly un-Viennese background 
only complicates matters. 

The excellently hi fi results here (and at 
a bargain price) are technically very fine as 
to the playing. No flubs. No ineptitudes. But 
this is ultra-Romantic French music--which 
means that It must be (a) violently electric 
and (b) highly personal. This performance 
is (a) straightforward, medium-voltage and 
(b) utterly impersonal, briskly whisking 
through page after page of theoretical triple
exclamation marks (speaking orchestrally) 
as though the whole thmg were one of those 
bright Italian overtures for light listening. 
It isn't. I t has magical effects. It must sigh 
and weep and flash incredible sparks. 

An expertly routine performance, missing 
about two thirds of the sense of the music. 

Rossini Ove.rtures - William Tell and the 
Famous Five. Phil harmonia arch. Von 
Karajan . 

Angel 535890 stereo 
The most compelling feature of these fa

mous Rossini overtures, aside from the ex
pertness of their construction, is a kind of 
flashing-eyed passion, not serious yet intense, 
which is, of course, highly Italian. It isn't 
an easy effect to pull off in any sphere of 
life by a non-Italian--either it strikes false, 
or it is over-profound and labored. 

Von Karnjan wouldn't seem a likely man 
for Italian eye-flashing, but he and the very 
British Phllharmonia pull it off together in 
wonderful style. There's just the right sudden 
tc,rror, just the needed crisp attack, the 
requisite piercing rays of sunlight through 
the clouds, here and there, to make these 
very familiar works seem both important and 
dramatic, yet not a bit overdone. The Ital ians 
a lways have been able to make a tremen
dously convincing f uss over nothing very 
much. Everybody loves them for it. 

THE VIENNESE TOUCH 
Beethoven: Mass in C Major, Op. 86. 
Akademie Kammerchor, Vienna Sym
phony, Moralt. 

Vox 720 DL 
This Is a typically Viennese sort of Bee

thoven-I sang in a New York performance 
of this work a few months ago under the 
Swiss-American conductor, Panl Boepple, and 
am amazed at how legitimately different the 
two performances were, both with excellent 
music listening values. 
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What Is Viennese? Well, for one thing 
the Viennese choirs tenel to be made up of 
heavy, wobbly voices that blend indifferently 
but promote a ricb, strudelish tone, much 
milder and more sincere than the hard pro
fessional wobbles of our equivalent American 
groups. For another, the Viennese still prefer 
slow speed when they can manage it (Le. 
under one of their own conductors), whereas 
most of the rest of mUSical performance has 
got faster and faster. The combination of 
slowness and richness is bound to hit an ou t
sieler at first as a species of stoelgy conserva
tism. But, more often than you'd think, after 
a period of adjustment you will begin to 
realize that the Viennese music-making is 
good and very much alive in its own peculiar 
way. Not stodgy at all. 

So it is with this Beethoven Mass. For 
the first few minutes you will want to turn 
the whole thing off and trade the record for 
a livelier one-the wobbles are so heavy 
you can scarecly make sense of the tunes, 
the speed is uncompromisingly slow and 
plodding. Yet hang on for half the first side 

and you'll begin to feel musical sincerity and 
plasticity. I did, anyhow. I liked this Bee
thoven. 

The recording is very so-so, eviden tly taken 
at a performance. The engineers at Vox have 
(as far as I am concerned) done the inexcus
able-cut the background "room sound" in and 
out with a switch at the exact instant a 
section begins or ends. They could so easily 
have faded it gently u p or down (you can 
use a length of baCkground-sound tape from 
some other part of the performance record
ing) for a musically far less obtrusive effect. 

Mozart: Requiem in D Minor, K. 626. So
loists, Vienna Hofmusikkapelle, Krips . 

Richmond B 19071 

If you can get it, here's another excellent 
Viennese performance that may at the be
ginning seem typically wobbly and stodgy, 
but which grows no end in stature as you 
play through it. This Is a "strict" perform
ance-with an a ll-male church choir and 
male solos, boy altos and sopranos. The 

N O S P EAKER SYSTEM 

C A N MATCH 

THE PERFORMANCE 

OFTHE 

BEYER DT -48 DYNAMIC HEADPHONES I 

''The Perfect Speaker" has been the objective of engineers and knowledgeable 
audiophiles since the advent of high fidelity recording. In spite of great strides in 
design, this goal sti ll has nOt been attained by any speaker. The Beyer Headphones 
now emerge as the only perfect transducers, flawlessly duplicating the original 
signal and outperforming any existing speaker system. Distortion, even at 
loudest volume levels is virtually non-existent .. . unmeasurable above 100 cycles 
and less than 0.3 % RMS below 100 cycles. Frequency response is 20-15,000 
cycles fla t at 20 cycles. A headphone impedance at 5 ohms permits attachment to 
any high fidelity amplifier. The result is a thrilling new experience in an exclu
sive world of perfect sound. If you're considering a new stereo installation or 
simply searching for better sound recreation, investigate the Beyer j DT-48 
Dynamic Headphones, available direct from Norted Audio Corporation. 
Price: $79.50. For more information wri te to D ept. H , at the address below. 

Exclusively imported by Gotham Audio Corporat ion Distri buted by : 

N ORTED A UDIO CORPORATION 
72 West 45th S treet, Ne'W Yor k 36, N .Y . 
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sound of t he boys, like t he .familiar sound 
the Vienna Singing Boys of touring fame, is 
rich and sweet, not th in and piping (lovely, 
too) as ia English boy choir s . The solo parts 
for soprano and alto a re also boy soloists
excellen t. Under the well known J osef Krips 
this is a persuasive and moving performance 
in spite of the Viennese turgidity of sound. 

Beethoven: Serenade, Op. 8. 
Kodaly: Duo for Violin and Cello. Heifetz, 
Primrose, Piatigorsky. 

RCA Victor LSC 2550 stereo 
RCA has done it again- the company is 

well known for doing some things again and 
again . Most of us will remember the big
name t rio of earlier RCA h istory that was 
indelicately named the "million·dollar trio" 
by persons unofficial and anonymous. Here 
is the million dollars once again, though the 
earlier cellist, Feuermann, is long since dead 
and the other t r io, if I'm righ t, wasn't even 

1 

the same instrumen ts. I n both cases, RCA 
pulled au t its biggest names and set them 
to work on "chamber music" that, according 
to the figures, wouldn 't sell worth beans on 
its own hook; bu t give it the big-name per
formance and we'd eat it up. 

We did, and we will again, on this disc 
and another to go with it. I t horoughly en
joyed both sides here, t hough I found them 
ill-matched musically-it's a big wrench from 
Beethoven to Kodaly-and ill-cast as far as 
Beethoven is concerned though very well cast 
for Koda ly. 

Beethoven's early and once very popular 
little t rio is given the slavic treatment (by 
two of t hese three, anyhow) and it comes off 
unctuously alive, if not exactly with a 
Viennese sound. Anybody can tell in a mo
men t that Heifetz is no habitual chamber 
music player-the big soloistic technique 
comes barging through all over the place. 
Piatigorsky is a smoother actor; his cello 
sounds most of the time like a cello should 

I 
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I 
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: . THE NEUMANN U-67 MICROPHONE l 
I I 
I IS NOT IDEAL! : 

I 
I -- - - - - - - _________ .1. _ _ ______ _ 
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-------------
Check this weekly 

directional ), TUESDAY: Soloist (Card ioid), WEDNESDAY: Trumpet .. . Close-up 
(Overload protection switch ), THURSDAY: Duet (Figure 8), FRIDAY: News
caster (Voice switch ). Now, all these day-tO-day studio problems can be solved 
with ONE NEUMANN u-67 MICROPHONE! Switch controlled directional charac
teristics (all patterns), low frequency response, and sensitivity, are the three 
separate compensation possibilities provided by the U-67 ... the only microphone 
with such unique versatility. Remember the thrill, the first time you tested the 
famous U-47? The U-67 will thrill you anew, setting new standards with its 
completely natural and undistOrted sound even when inches away from the 
sound source. Incidentally ... the one situation in our group above, for which 
we DO NOT recommend the U-67, is the SATURDAY concert hall assignment. The 
M49b with remote controlled directional patterns is better for this particular 
purpose. Write us about your special problem. T he U-67 can probably solve it 
. . . or we will forward details on the NEUMANN microphone most 
suited for your needs. Address inquiries to Dept. M. 

GOTHAM AU 010 CORPORATION 

2 W. 46 St.. New York 36. N. Y. (212) CO 5·4111 • 1710 N. La Brea. Hollywood 28, Cal. (213) HO 5·4111 

IN CANADA: Gotham Audio Oil(. A. T. R. Armstrong Ltd. , 700 Westo!o Rd., Toronto. Ontario 
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-in chamber music. Primrose does the in
evitable tenor·voiced fill-job that is the lot of 
a ll violists, slavic or otherwise. 

Kodaly comes out stylistically a lot better . 
In music, at least, the H ungarian impetuosity 
is in perfect accord with the Heifetz·Piati
go rsky sort of showmanship. And Kodaly 
wrote his ver y best music for such small en
sembles, in spite of t he popularity of "Hary 
Janos" and the like. I found this Duo for the 
violin and cello a first-rate piece of original 
string writing, and the playing here seems 
to me to bring out its very best, in particular 
the Hungarian fo lksiness of the last move
ment. 

Beethoven: Trio in D, Op. 9 No.2. 
Bach: Three Sinfonias (Inventions). 
Schubert; Trio No_ 2 in B Flat. Heifetz, 
Primrose, Piatigorsky. 

RCA Victor LSC 2563 stereo 

Here's the second of the pair of "million 
dollar trio" recordings; it is more of a piece 
than the first. The shor t Bach works are 
three of the Three-part I nventions, originally 
written as keyboard exercises (harpisichord 
or clavichord), here simply played each voice 
to an instrument. Since the original inten
tion was to illustrate the writing of inter
twining "yoices" on a single keyboar d, the 
three players mal{e clear in a literal way 
what was implied in t he Bach writing. 
Sounds quite OK- Bach can take a lot more 
"arranging" than this. 

The Schubert is a little-known early trio, 
rather nicely suited to these players, in that 
the style is early-Schubert Napoleanic (It 
goes with the Grecian ladies and their h igh 
waists, long, flowing gowns a la Jane Austen). 
-In musical terms, this means essentially 
a kind of fruity Mozart-Hadyn style, gone 
dead ripe and sweet. Heifetz and P iatlgorsky 
mal{e the most of that, and so does Primrose 
on his viola . 

As for this Beethoven, it is meatier than 
the Serenade, Op. 8 on the other record of 
the pair and so makes these players work 
harder, using more of their plenteous musical 
inte.J.ligence. Sounds good, if still somewhat 
slavic. 

Beethoven: Symphony No.6; 12 Contra 
Da nces. Berlin Philharmonic, Lorin Ma
a zel. 

Deutsche Grammophon 
SLPM 138642 stereo 

Lorin Maazel, born in Paris in 1930, is 
one of the finest of the young "German" 
conductor s, one of those paradoxical per
sonalities who seem instinctively to under
stand a particular area in music as though 
born in i ts midst. Th is is an excellent "Sixth," 
avoiding deftly and with the most casual 
ease that studied, stilted "nature painting" 
that many older conductors, even the great
est, feel t hey must somehow force out of 
the music for better or worse. The harder 
you wo rk at Beethoven's simple pastoral 
scenes, the peasant dances, the birds, the 
ominous thunder rolls and the bursting storm, 
the mo re dated and foolish it a ll sounds. 
Maazel (with the Berlin Philharmonic to 
hel p) j ust plays the mus ic well as music
and 10, t he tone painting is as honest and 
sincere and effective as it ever could have 
been in Beethoven's own day. Only a rather 
high-tension thunderstorm, with a distinctly 
modern voltage to it, gives the youthfulness 
of this performance away. 

Stereophonically, we have here the now
traditional big, distant D G symphonic pickup 
(probably M-S or cross-mike technique, 
equivalent of t be old mono single-mike 
pickup) . It's good for Beethoven. 

Beethoven: Symphony No_ 5; King 
Stephen Overture. Phil harmonia Orches
tra, Klemperer . 

Angel S 35843 stereo 

This continues the great stereo series of 
Beethoven symphonies with this elder-states
man of German music, borrowed by the 
British to lead their finest orchestra. After 
dozens an d dozens of "Fifths," this one is 
really quite extraordinar y for its straight-
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forwardness, unselfconscious and unhysteri
cal, combining the virtues of an older way 
of doing Beethoven with a somewhat tem
pered modern literalness of tempo that would 
mark the performance as mid-Twentieth cen
tury immediately, even if the conductor 
weren't in his mid-seventies. 

The "Fifth" is so enor mously celebrated 
that it has fo r long served as a sort of musi
cal fl agpost for current thinking in the large 
way; Its curiously unspecific tempos, pauses, 
dramatic rhythm-changes, allow for an un
usual latitude in interpretation. Thus in the 
"Fate knocking at the door" days of the 
early part of this century and before, the 
symphony was heavy, deliberate, the open
ing idea often pompous, played extremely 
slowly. Then came "V-tor-Victory" and 
mounting tension in the world, accurately 
reflected in more recent playings where the 
opening sounds suspiciously like Fate op
erating a machine gun, to blast through the 

darned door, once and for a ll! The rest ·ot 
the sym phony has in late years taken on a 
correspondingly hysterical, machine-like qual
ity, to the point where much beautiful de
tail is Simply lost in the speed-up process. 

Try Klemperer as an antidote to all that. 
He keeps things going steadily-no old
fash ioned ritards, no heavy drama. But the 
tension and the speed a re back where they 
ough t to be for the music's sense and the 
musical Impact is that much the greater. 

Berg: Lyric Suite. 
Webern: Five Pieces, Opus S; Six Bagatel
les, Op. 9. Juilliard String Quartet. 

RCA Victor LSC 2531 stereo 

RCA's cautious approach to modernism 
main ly appears through the polished and 
competent playing of this string quartet, 
It group that is admittedly one of the best 

~\t \ecording Stgl/l . ~ ,',(\~ ~:. 
Wor\i' \\\~ the all-in-one I @ ore/co 

CONTINENTAL !400~ 
4-Track Stereo Tape Recorder 

A recording studio in a suitcase - that's how Norelco '400' 
owners describe this most advanced (and most popular) self
contained stereo tape recorder. VERSATILITY: 4-track stereo 
recording and playback, as well as 4-track monophonic re
cording and playback, at any of its 3 speeds. FREQUENCY 

RE.SPONSE: at 711z ips, 50-18,000 cps; at 33/<1 ips, 50-14,000 
cps; at 1% ips, 60-7000 cps (yes, its response at 3% ips is 
actually equal to or wider than the response of most other 
machines at 711z ips)! PROFESSIONAL EXTRAS (at no extra cost): 
mixing, monitoring, sound-on-sound facilities and the Norelco 
stereo dynamic microphone. SIGNAL-TO-NOISE RATIO: 48 db or 
better. wow AND FLUTTER: less than .15 % at 711z ips. CROSS

TALK: 55 db. HEAD GAP: .00012". AUDIO FACILITIES: completely 
self-contained, including dual recording and playback pre
amplifiers, dual power amplifiers and two Norelco wide-range, 
stereo-matched speakers (one in the detachable lid). For com
plete specifications, write to Norelco. In the meantime, see 
and hear the '400'. The recording studio you can carry is now 
available for immediate delivery. 

H igh F idelity Products DiviSion 
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in technical prowess as far as Twentieth 
century music is concerned though its pre
dominant expression is, shall I say, a kind 
of cool fire. OK, nevertheless, and let us be 
thankful that a big company can occasionally 
turn itself in the direction of such famous 
musical landmarks as these. 

Unlistenable? Not any more, even for most 
of us who have no "trained" ears. The ears 
of all of us, remember, reflect our times in
evitably and progress in their ability to 
"hear" just as surely as time itself moves 
a long. Thus, the Lyric Suite, one of Berg's 
la te works (completed 1926), is now clearly 
o·t that very Romantic tail-end Viennese 
school that sounds to us strangely sweet and 
nostalgic, in spite of plenty of dissonance. 

What is dissonance? It all depends on how 
it is written, after all. Singing commercials 
are fu ll of i t. More important is that this is 
a string quartet in a violent, intense, often 
tragic late-Romantic idiom, al ready semi-12-
to ne, yet retaining fo r us the dark remains 
of Viennese elegance ever so clearly, dis
sonance or no. 

The notes don 't tell you, on the record 
jacket, but you 'll be intrigued by t he famous 
scherzo movement in this work, where the 
high-speed strings, squeaking and scraping, 
sounding like so many eloquent mice, play 
their breathless little piece frontwards, then 
after a trio of violently dissonant massive
ness, play the thing again backwards, straight 
to the beginning. (The "on-the-bridge" nasal 
wire-tones and the frequent violent tremulos 
are typical of the Viennese scbool-, You al
ways hear them.) 

People generally fall into either of two 
preference-categories in respect to the Vien
nese non-identical twins, Berg and Webern, 
first-generation followers of old Schoenberg. 
Either Berg hits you, or Webern does. rm a 
Berg man, myself. Webern writes enormously 
intense miniatures, some only a few seconds 
long, a batch of them played here. You may, 
or you may not, gear yourself to these highly 
boiled-down collections of squeaks and scrapes 
(as they sound on first hearing). Worth a try 
-it doesn't take very long. They are gen
erally acknowledged masterpieces- of their 
genre. 

Mozart: Piano Concertos No. 20 in D 
Minor, K. 466; No. 23 in A, K. 488. Eric 
Heidsieck; Paris Conservatory Orch., An
dre Vanderboot. 

Capitol SG7240 stereo 
Now here's a real Mozart pianist-though 

he is only 25. Quite remarkably sympathique 
as the French would say; he is French in 
spite of his odd name, the scion of one of 
the famous Champagne families; he was 
brought up a bit like Mendel. sohn, in cu l
tured and well-to-do surroundings, but he's 
not a bit less competent for all that. 

True, the fellow can rise still higher. But 
even so, this is one of those casual-appear
ing Mozart discs that strike the practiced 
Mozart listener within moments as right, 
where so many performances, with so many 
of the great names as well as the small , 
strike t he same ears as merely rou tine, or 
monotonous, or downright ugly. This pianist 
has it, the native sense of the grace and 
poet ic dignity of the Mozart style. The music 
glows with him. It sounds musical all the 
war t11rou«h. it is properly dramatiC, easily 
so, but never overpressed, for garishness. 
'l.'his is the way-the only way-to make 
Mozart into living music. 

The Paris Conservatory is its usual con 
tradictory self, combining a sense of hap
hazard sight-reading (as always, in the 
st rings) with flashes of brilliant orchestral 
expl·ession (as always, in t he winds). We 
can assume that the con ducto r with the 
f unn y name is also French, like the pianist. 

Nice, distant European stereo. 

Schubert: Piano Sonata in D, Opus 53. 
Emil Gilels. 

RCA Victor LSC 2493 stereo 
One of the oddest things about the great 

RU SSian performing artists, who have emer«ed 
in these last years from their isolation "in
side Russia, is the curious sense of separa
tion between their traditions and ours-in-the
large. 

They play the same music (at leas t, they 
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play the same older music). They have, right 
along. But t ha uks to the peculiarities of t h e 
iron curta in ancl its equivalen t in the pre
war years, these artists h ave perforce grown 
up on their own inner Russian product. Just 
as, inevitably, a group of people isolated f rom 
a mother tongue will in not many years 
develop a dialect, so a complex of musicia ns, 
even one as large as t hat of g reater Russia 
will develop its own subtle ili fferences of 
llIusical expression over the years, when the 
continuo us contact is interrupteil that alone 
can keep mus ic u niler one broad in tcqJreta
ti ve roof. 

So it is h ere. The Gilels SChubert is fa r 
from ba4, nor is it in t il e sligh test ilegree 
routine, inep t, uninteresting or otherw ise on 
a less tha n very high plane. Yet throu«hou t 
I"or t hose who have come to InlOW Schl~bert'~ 
difficult and faSCinating later piano music, 
there are ocldly "foreign" to uches, new ways 
or th inking, new dramatics, a nd lac l(s of 
elrama-impossible to go into detail , but th e 
cumUlative etfect is r eally quite strange. The 
only possible answer i s that th is is th e resu lt 
or learning Schubert from the printed notes, 
ra ther than, as it t he case more r egularly 
than we like to adm it, learning t h e music 
th rough hear'ing it, with the notes as a 
(actua l reminder. 

Generall y speaking, I s uggest that Gilels 
plays Schubert with bravailo, in a n outward , 
rather impersonal way , with a typically 
slavic sense of dra ma a s contr asted to the 
highly in timate and perso nal feeling that is 
normally associa ted with Schubert in the 
Western (and home ) tradition. Gilels manages 
an adm irable unity, a nd illore sense of sh ape 
and continuity than most pia nists can achieve 
out of t his very rambling and long-breathed 
lIIu sical span. Bu t it is ach ieved by forceful 
means, through rhythm , through st rength , 
rather than out of t h ose inscru tably p ro
roun d inner contrasts of incr eclible harmony 
a ud melody that-for most of us who live 
in the musical 'Vest-is the essence of 
Schubert. I liked G ilels, bu t I was bothered, 
too. 

SOLO 
Ruggiero Ricci Solo Recital (Stravinsky, 
Hindemith, Bartok, Prokofiev). Violin un
accompanied . 

London CS 6193 stereo 
'l'his fine recording climaxes-and I mean 

j us t that- a considerable series of Ricci 
recorils which , alas, have been on my waiting 
list on and off for sever al years withou t yet 
finding a place in t hese columns. As good a 
time as any to refer you back, then, to his 
concerto recordings a nd showpiece specials, 
equally fine in their various ways, rauging 
f rom the Sibelius, T chaikowsky, PrOkofiev (as 
London s pells it) concerti to t he showy solo 
Paganini Caprices. He has a superb finger 
a nil bow technique but, more importan t for 
you and m e, h is ear and his sense of pitch 
are unca nny, hi s feeling fo r harmony un 
erringly right-so that you will a l wa ys know 
exactly wha t t he sense of t he music is, 
without h aving to "infer" it. (Ma ny a good 
violinis t takes a traditional licence w it h 
pitch accuracy as pa rt of a n a ccepted violin 
s tyle of playing. ) 

This climax to Ricci's work constitu tes a 
whole concer t program on one disc, five pieces 
for violin a lone, without accompa niment, all 
of them r ecen t works. Nobody playing today 
could be a better bet to mal{e t h e often vel'y 
exten sive musical sen se and meaning in these 
wo rks plain to th e listening ear. 

If you have the n erve to try, you'l! find 
tha t this is exactly what h a ppens. From t he 
light, tnneful and humorous Prol<ofiev sonata 
- in the " P ete r and t he Wolf" mood-to the 
Ul a jor late Bar tok sonata, one of his really 
big works in spite of the medium, R icci nl a kes 
musical sen se to the pOint where (with 
Lo ndon's big, resonant fiddle sound) you can 
qu ite well forget the " l acl," of an accompani
ment. It is no lack, of course; fo r the entire 
in tended meaning is conveyed by t he violin 
on its own. No accompaniment is n eeilecl. 

Segovia-Three Centuries of the Guitar. 
Decca DL 710034 stereo 

'rhe old ma ster of tb e classica l guitar gets 
down to worl, fo r Decca every so often and 

(Con"linued on page 90) 
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No stereo cartridge in the world outperforms the 

Sonotone Ceramic rrVelocitone ·~" 
Listen!, , with your own magnetic ... or with any magnetic you can buy 

today-at any price. Then replace it directly in your component 
system with Sonotone's new "VELOCITONE" STEREO CERAMIC 
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ing tests. And, in every si ngle one, Sonotone's "VELOCITONE" 

performed as. well as or better than the world's best magnetic. 

L ' , 
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Listen! . . highest compliance-considerably superior tracking ability. 

Listen!, , absolutely no magnetic hum-quick, easy, direct attachment to 
any magnetic inputs. 

Listen!, , remarkable performance characteristics unexcelled anywhere. 
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CHARLES A. ROBERTSON ';' 

STEREOPHONIC 

J . J. Johnson: J. J . Inc. 
Columbi·a CS8406 

A fte r a l o ng (,:lrer )" fl S t h e l end ing lll odern 
t l'omhones t. J. J. J oh nson is de '"ot ing more 
an d m or e o f: his t im e too n t' ran g ing a nd com
pORing. Qnii"e a few of h i ~ follow e r s a r e just 
gf'tt in j! Il sfI'd ttt t h e hl ell t hat l ess oC his t ime 
will he spen t in clubs Ot' on the road. r.r hi s 1'e
('o nlill '::: of t h e. sextet J ohn so n headed mos t 
I'N'en t l.\' hringS the f a ct home quite fo rcibly, 
!.IS a n yon e wh o wo ud d is band s li c h n well-li: nit 
g l'oup must have othe r bu s in ess to attend, 
The h a lf ·dozen John so n o rigin a ls hael been in 
t he repertoi re for eight mon t hs before the 
sextet wen t in to t he studios lnst August, nnd 
t he lell tiH c ia illl s to have recorded with r eo 
hea rsnl t ime oE eqllal a dequa cy onl y once 
IIc fore. He co nsiele r , t he conditi ons idelll this 
1'ime. Ilnd everyone IlHl kes the best of t he op
portun i ty. Johnson 's r e lucta nce to .io in Miles 
Da vis hecomes mor e under standable on hearing 
t his g roup in excellent ste l'eo, It com es close 
to the peak Dav is reached when hi s quin tet 
l'cco l'dcd twenty-fouL' number s "fo r Pres tige at 
une s l'retch . 

lJ' reddi e Hubbard, trllmpet, and ClilI J ordan, 
tenor sax, are ius pired ill to what is commonly 
desc ribed as playing over one's head, and t he 
I'hy t hm section of Al Heath, Ceda r Walton 
and Art Harper is fu lly up to John son 's needs, 
The t rom bOllcst's solos are a mong hi s fi nest, 
a nd his wri ti ng is varied a nd in te resting 
enon gh to ma ke an impact for a considel'llhle 
period. 

Bill Evans: Explorations 
Riverside RLP9351 

Whil e H orace S ilve r l'Iltions his followers 
to an album t wice yearly, th e a dmire rs of Bill 
E van s cons idel" them selves lucky H less than a 
yeal' passes befo re they are privileged to hea I' 
anoth er of hi s t rio reco rdings, Both pianists 
co uld step up p l'od uction w it hout los ing an.\' 
of t he ir andience, hu t t hey al'e severely self· 
criti cal and m aintain some o.r the hig hes t 1l1l1-

s ical standarels to be fo und anywher e, So fill", 
neither bas y ielded to va rious blandishm en ts 
and consen ted to do a n a lbum of ba llads 0 1' 
s how t unes with a st ring background, Should 
t ha t day ever a rrive, se riou s jazz de"otees 
m ight fo r give sucb un i ndiscretion more 
read ily than t hey do the Illpses of lesser light" 
now. When it comes to t ransfo rm ing sougs of 
epheme ral emotion into a n enduring personal 
s tatemcn t, these two cnn uo no wrong. l1}\"ans, 
who lil,es themes to r est on t he sh eH awhile, 
selects five from a du sty pile for hi s curren t 
offerin g, carefull y unty ing t he faded r ibbons 
on Sweet Ana Lovely, Ha",,,ted H em't, I W ish 
I Knew, B ea"UjuL Love, a nd Ho'W Deep I s 1'hc 
OoerLn.Y 

As Evans rea ds each tende r ep istle, he 
wen r the compose r's heart on his s leeve 
rather than a performer 's bl'ittle di spla y of 

"732 The Pm'7cway, Mamaronec7c, N .Y. 

70 

('1Tnnin g-. No lnce tr immings nre needed, anu 
li ste ll e rs wh o usunlly take sentiment wit h 
,t rillgs athlchNl should be content to h ea l' 
t he rea l thing fo r a cha nge. Bassist Scott I,a · 
Jl'a l'o :lnd dl'ummel' Pau l J\iot ian, both r egular 
member s of tile tr io for more than n yen I', 
Jr.n ll sens ith 'e uppor t , llS dOPs t he )inel)" 
\\'l'OlIgh t s terpo sett ing by Bill Stoeldard of 
Bell SOlllld, Ad.led inrlu ce ments a rc t he in · 
('l ll ~ i {)n of J oli n Cnl'i s i 's l s1'ae 1.. nnc1 a m ng'
niti cc n t LaFnl'O .. 010 on "'fil es D:w is Nu'r (/';8, 

Keith Textor: Sounds Terrific! 
RCA Victor LSA2365 

Paul Smith: Carnival! In Percussion 
Verve V64051 

EV(1 1 '~' stCI'PO sppctnf'nlal' mu~t h a ve a gim
mick. hut 1ll f' J' P iy shi rt i n;! a set of bongos from 
channel to ch nnn f' l i s n o lo nge r enollg-h . Som e 
of t'he elect ron ic t ri cks on t hese album" are 
Qll i l'c ingen ions. K eith Textor , a Fred \Vn l'ing 
a lumnu s who now fl!-\ \' ises tel evi sion comme1'
c i al s, t hong- li t o f dra matizing a dozen songs 
1'0 1' the "StCl'PO Ac tion" series, Wi t h t'he nid 
of so un d effects :lnd the usunl per cu ss ion , he 
ma ke rPlllisti c sketches 01' such t unes a s 
I,'/I.!lauy Of Jl rOrt(l w l!lI, A. ForUI1J Dall, nnel FIey, 
LooT, Me Ove,'. ~'h e pa r t icu lllr bit of busin ess 
that i" Oll t 01' the ord inary in vol ves a chorus 
of f0 1l 1' ho,\' s f aci ng fOUL' g irl s , with en gi n ee r 
Bob S impso n recordin g each group on a sepa· 
r llte chnnnel. Bu t by t he time Dick Gal'(ln e l' 
is fini shed witb t he r emaste ring, the individ· 
lI a l voices a re heal'(l f!'O lll a n .\' poin t on the 
stage 0 1' a ll togethe r , depend ing upon th e re· 
quireJll en ts or t he script. ~'h e little p layle t s 
a.r e im nginative and wil l h olel tbe attention a 
lot lon;:re l' thn n do most s uch productions. 

Pn ui Smith t ak es cha r ge of V er ve's first 
ve ll tlll'c in to t he pe rcussion field , nn<1 hi s 
tl'eatmen t 01" tll C Bob Merrill sco re is hounll 
to win with Illa ny pi mlllits . Kn own in .in ~" 
Circles 1'0 1' hi s assoc ia t ion with t he J ohnn y 
Ri ch llrds o l'chestra, Smith p lays piano, orl(an , 
celes te, hn rpsiehorll, nnd the key hoard g locl,· 
ensp ie l. On e recen t pe l'cuss ion release, not 
from c it he r or t hese lnhels, made t he (li sns· 
t rous mist'nl,c of huild ing t he sound of a 
ha rpsichord to hero ic proportions and feeding 
i t th l'Ollgh an cell O chamber. Smith wise ly 
aims tO I' an exact opposite effect and main
ta in s :t level a lJpropria te to the keyboard in· 
strulII Pnl s th ro ughou t. Any or a ll can he 
h cnl'd at once f r om vurious points t hro ugh t h e 
agencies of' mul t i- tHping, nn<l t he r esulting 
ste rco impression is oUen th at of a raw oC 
mu sic hoxes dpsigned to co ni ri hute ditfe l'en t 
tonaJ q ll ali t ies to t he same tune. In cluded is 
a l'eadi1l g of ,JJ/a[Jlc) Jl f a.qic) which Wf1~ olllitted 
f rom t il e "Cnrn ivn l !1J or ig inal cas t LP. 

The Charles Bell Contemporary Jazz 
Quartet ' 

Columbia CS8382 
As a n 1.I1lcle J'gl'ndu ute at t he Cn rn cO' ie I n

stitute of ~'echn ology, Charles Bell fo rm ed 
the Con temporary Jaz~ Qua r tet in 1958, and 
i t worked a rollnd P i ttsburgh before go ing to 
Georgetown Uni versity last year to t ake top 

hon or s at t he In terco lleg iate J azz Festh·nl. 
A B irdland engage ment fo llowed , a mi now 
!'lI e I(ro up makes its r cCO l'tling (lebut ull der 
I'he 1l1l"pices of J ohn Hamlllond, wh o also sa t 
li n t he .iury which passed out t he awu rds, Bell 
liaS wlJitten cll n rnber wo rl{ S and st ring qu a r
t et s, studied under Nicholai Lopatn ikoff, a nd 
firmly espouses the fus ion of :\ a~~ and <:I1l "s i· 
cal forms. Althoug h seven of Bell's o l'i !( inais 
ma.ke up this set, he rcmell'lhers I-hnt fu s ioll 
heg ins at hom e a nd a llots an equa l ~n.v in th f' 
pr oceed ings to each of hi s f ellow wo rke rs, 
T he uni t opera tes with a fi ne ba la nce a lld i=-: 
II I ready one of the best in tcg mt'ed to he 1'0111111 
an ywhere in jllZZ, Espec ia ll y stri kin" in stereo 
is t he freq uent inte rplay between B ill ' mittl 's 
g uitar anel t he lea de r 's pinno, Drum me r Allen 
B lairman has developed It unique style t ha t 
a l'ways fit s in, and bassist } ' r ank 'l'rafica nt"c 
un ta ngles I'he most complex l'h.l'thlll S, 

DCS IJi te B ell's clas"ica l leanings, th e qUlll'tpt 
esta illi shes itself fi rst and foremost a s a flaI'l' 
01' jllZ" alld h us the res ilien<:y to ahso rh n llY 
we ig hty ideas, In turn , 13ell n lwnr . wri tes 
wi t hin the capacit ies a nd chlll'aNel' of th e 
quartet. Togethe r t h ey s ucceed in c reating a 
fres h a nd appealing group pe rsonality , nUll 
Bell takes n Me of sever a l curren t .ia ~z trends. 
L is tene l's will be s UI'p rised anll ([plig h ted h,l' 
wha t is a ccompli shed unuel' s li ch :-If'e lll ing ly 
desc r ipti ve t it les a,s LottI/. Ji'c,.t; vot, 1'h c OD S· 
JJcl 3 antl '1'lI e Last Sen no ll , 

Don Ellis: How Time Passes 
Candid 9004 

' I'wen ty -se ven-yen " -0 1(1 Don Rllis played 
trumpet in a lo ng li ::;t of: big bands without 
IpH \' ing a n y part iculn I' imprin t as n :snlo i:"t, 
becH llI e inte res ted in the wor k of a vant-ga nlt' 
e1a ~~ i cnl co m posel'S, n n,l now is a'"!"cmpti llg' 
1'0 comhin e .iazz flnd 1 well'e·i:one tec hn iqlle' . 
Hi .. d ebut reco rding co mes COm lJlete with illl 
p ressh 'e lin e r notes hy Nat Hell to ff n nd GI/n 
the l' .' chuller, who men t ion a nllmb~ r 01' co n
temporary composer s bu t ll PVe1' get I1I'OUIHI to 
Schonherg . The old mlln of the movemen t ma" 
he co ns irle r ed too dated t hese dill'S to pa ss 11'5 

nn c of t il e ava n t-garde, However, t he 1Tumppt 
statements of E lli s, on the five co mpos it ion" 
p rcsl?nt cd , cur ry the same stJ'a nge fn :;c ina t ioll 
as t he voca l uttc r'.nncc:::; in the speech -song 
drlllnn s or Schonberg. 

E lli s g ives th e memhel's or hi s qu a rt"c t mu ch 
m O l' C freedom t han any cla 's ica l COlli pose r 
IY 0 11 I II dare a llow in a co nce r t hall. H is 
l1np'/'o '/) ;sat;oll1L! S 'lrite, No, 1, whi ch occ l/ pip" 
un entire t wenty- t wo Ininu te s ide, incl udcs 
free·tem po sec tion s tbat tax th e illl :lgina t ion. 
ROil Cartel' , hass, and drummer Cha ri e Pe rs ip 
tUI'[[ in a ffl n tasti c rhy t hm job a nd elese rve a 
majo r sha re of the cr eeli t for keeping the per
formance organized a nd swing ing, Jaki Byard, 
who alternlltes on piano lind Il.lto 'ax , co n· 
t'ributes a descriptive African p iece t it led, 
W 1Lste. One qnestion left lInans we l'ed is 
whethe r E lli s wOll ld be a n abou t nvcrHge trum
pet player in a co nven tional jaz~ setting, Sti ll, 
t her e were equa lly doubtfu l lUorucul"S during 
the ear'y part o[ Miles Davis' r ecording caree l'. 
Bob d 'O rleau ' engin cered the dl1l'e lit No la 
P en t house Stud ios, 

Jazz Artists Guild: Newport Rebels 
Candid Stereo 9022 

.Tazz annals arc dottcd with I'ebellious 
causes, and the sea son t hat pa'ses wi t hou t 
a fc w s all·os being fi red in one direct ion 01' 

anothe r is dull indeed , The a uuu a l Newpo r t 
Jazz l<'estivnl USU:l)]y prod uce' a fe w skit'· 
mi ti hes, but t he crowning Ilchi evement of t he 
1()(;1 program was apparen tly t he co nce r t 
g ivcn by a rejuvenated .Tully Gll rlan cl. Last 
yent":; affair w as an en t il'ely liHtel'en t m atter', 
,md headlin es abuu t battles between sl' reet 
I'i ote l's a nd po li ce obscured news of a less 
gory reac tion t o the Roman Holiday atmos
ph ere at Freebody Park, Dissenting mus icians 
gathe red nearhy at Cl ill' Wll.lk j\(Il/lO l', where 
they made a stand fo r the rig h t to pl n.r 
wi t hout com merc ial restricti on" n nel thi s 
r ec reation of the even t 'lI'rives at t he Ill'· 
propr inte mOlnent to sen'e as a re minde r 
t hat a .iazz fest ival can a void chaos a nd 
still be excit ing, 

" The big fes tival forgot nhout t he tn u ' ie," 
says Jo J o nes to explain one I'eterfln 's r eason 
for j oining the rebels, a nd he was su pported 
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world standard wherever sound quality is paramount . .. 

• Ie 
today's choice 

among professionals. 

Model 545$ 

hones 
ultra-compact 

UNIDYNE 
Smallest unidirectiona l 

dynamic microphones 
.. . less than 6-in . long

yet feature tru ly uniform 
cardioid pickup pattern! 

Model 545 

Model 546 

MODEL 545 UNIDYNE III 
A strikingly modern, rugged, compact, lightweight, 
quality microphone designed for wide-range repro
duction of voice and music. Rc-commcndcc1 for use 
in fine quality P.A. sys tems. lape recording, clc. 
Provides highly satisfactory operation under ad
verse acoustk conditions-redll~es or eliminates 
problems due to feedback and background noise 
pickup. Permits placement at a distance from the 
performer 75 °;, g re~l1 er th~1n possible with omni
directional microphones. fdcHI where it is desired 
to keep microphone size and weight to a minimum 
and still ret~lin maximum operating ellicicncy. Fre· 
ql.lcncy Response: 50 to 15.000 cps. Impedance: 
Dua l. (Choice of low or high.) Length 5') ,&"; diam· 
eter I \4". Net wI. y, lb. (less "able). pilckaged wI. 
2 '/8 Ibs. 
NO. 545 .. . .. . ............. . ... $85.00 (13) 

MODEL 545S SW ITCH VERSION OF 
UN IDYNE III 

All the performance characteristics of the motJcl 
545 Unidync III in :1 stand-mount vcrsion with 
on-off switch to control the mkrophone circuit. 
The switch is an integral part of the receptacle 
:lssembly and is a slidcMto·ra lk type swi tch. New 
improved self-adjusting "positive ~lctiOI1" lifetime 
swive l permits tilting of the head through I SOl. so 
that thc microphone c::m be aimed at the source of 
sound . Ideal for high-quality public address. the
ntre-stagc sOllnd systems ,-lilt! recording ;tpplica
lions where an on-off switch is required. It s true 
unidirectionnl characteristics provide nn ~1Sy" so lu
tioll to the reed back problem in reverberant loca
tions. \IS6t" diam., 5~ Ui" leng th (nor including 
swivel). Net WI. % Ibs. (less cable). packaged wI. 
2% Ibs. 
NO. 545S. . ........ . ... . ... $89.95 (B) 

MODEL 546 BROADCAST MODEL 
UNIDYNE III 
Especia lly designed and individually tested to meet 
the requirements of the broadcast tlnd television 
studio :.IS well ,IS cri ticnl the:ltcr-stage sound sys
tems and highest quality recording applicmions. 
Held within close tolernnces in frequency response. 
As a precaution against mechanica l vibnllion 
pickup between sland and microphone. the 546 is 
provided with a shock-mount isolat io n unit or 
li ve-rubber construct ion. Highest-qua lity C~l nnon 
cable connector. Lifetime swivel permits tilling of 
the head through 1800 so Ihm microphone <.'an be 
tl imed at the source or sound. Facilitates orchestral 
pl<lcemen!, perm its best utilization o f space in 
small studios, and provides practically complete 
exclusion of unwanted noises. On-off switch. Dual 
Impedance switch (30-100 ohms or 100-250 ohmSI. 
1156'1" diam .• 5i

lG '" long (not includ ing swivel). Net 
wI. I lb. (less cable). packaged wI. 4 Ibs. 

NO. 546..... .. ......... SI35.00 (B) 

SHURE BROTHERS, INC.' 222 HARTREY AVENUE' EVANSTON, ILLINOIS 
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to protect his record 
collection against 
stylus wear ... new 

ROBINS model SG-33 

SYL-A-SCOPE 
Nothing impairs the clarity of a record 
like a worn stylus . .. yet nothing is more 
difficult to recognize. By the t ime stylus 
weal' becomes audibly 01' visibly detect
able- several of your prize records may 
already be damaged. 
The new SG-33 SYL-A-SCOPE is a re
markably reliable instrument for detect
ing stylus weal'. The magnified, illumi
nated image cast upon its screen reveals 
excessive weal' .. . and damage with re
markable clarity. What's more, you can 
use the SYL-A-SCOPE with most record 
players without removing the stylus 
from the cartridge, 01' the cal'tridge from 
the tone arm. The SG-33 uses standard 
penlight batteries. 
With detection so fast, so accurate the 
SG-33 is the ideal way to protect ~our 
r ecord collection from stylus weal'. See 
the new SG-33 SYL-A-SCOPE and the 
SG-66, the Professional model at dealers 
everywhere, write for literature. 
SG-33 less batteries $675 

~ 
ROBINS INDUSTRIES CORP. Flushi ng 54, N. Y. 
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In his action by Roy Eldridg· and Coleman 
Hawkins. PerlHlps the he:uthiest aspect of 
the en t ire project was t he decision of or
ganizers Cha rli e Mi ngus and Max Roach to 
welcome musicians of all age groups a nd not 
set up g rou nd I"l,les limiting st.vles. Plans to 
lliscard set rellcrlo"y a nd mix the older and 
roungeL' jnz7.men togethcL' in new gr oupings 
d id not alwny. work Ollt in prn ctice, but the 
idea was firm ly impla nted. As supervi so r 
of the stu dio sess ions, Nat Hentol1' drives the 
pOint a bit fll r t her home, having exerci sed 
his influ ence to ensure fresh material a nd 
impromptu performances. 

The ,Tnn Artist Guild was fO"med, with the 
help of a few late starte rs, after the rebels 
returned to New Yo,·k. The intention to 
produ ce co ncert: d ieel aho l"l1in >:. largely be
cause t he type of promotional gcn ill S sco rn e(l 
at Newpol't was l flcking, hut un alliallce with 
Candid did get part of the group togel'her 
in a studio. 

Veternn collectors may be r eminded of a 
sjmilar in cident in 1938, following th e fi ,·.t 
Benny Goodmnn concert at Cnrnegie Hall, 
when Milt Gabler reco rded p rotesting Chicn
goans a t a jnm sess ion for his Commodore 
lahel. After playing a mcmol'uhle part in the 
concert as the han ii's pian ist. J ess Stacy 
jOinetl Bud Frcpman, Eddie Condon, Pce 'Vee 
Russell, nnrl MIII' r dissic1ents to r enssert the 
canse of freely improv ised jazz on the cele
bra ted Ca,'-negie JmnlJ and C(lI"ncgie D ,·ag. 

More r ecen t parallels might he drawn, 
but t he fnct that Chicagoa ns of the swin g 
e ra an(1 t he Npwpo rt rebels of today both 
v:uue t hc samp hasic principles should not he 
overlooked. The hatti e llndertnken hy the 
rebels is an nncient one, and i t will n eed 
to be r efough t ngain and again . The younger 
modernists and t he older players in the 
various groups hea rd h ere quickly find a 
com mon g round in the hlues, with Mingus 
leading t he way in a h,'iI1 iunt bass solo on 
his own nd-lib Afysterio1t8 Blues . Jimmy 
Knepper, Eric Dolphy, a nd Tommy F lanagan 
fall in l i ne and take t urns on richly ex
pressive .010.. The session brought Mingus 
and Roy Eldridge together in a studio for the 
first time, and the rapport established be
tween t hem is especially close and r ewarding 
on two quarl'ct numbers. Eldridge delivers 
thoughtful an d melodic tl"llmpet line on Wrap 
You.,' Troubles In Dreams as Jo J ones da nces 
through a drum chorus. a nd t h en Mingus 
impels everyone to probe deeply into the 
hlues agn in on Me ana YO1/.. Eldridge plays 
superbly, and hi s blues sentiments a re worth 
the price of admission alonc. 

None of t he rebels pretends to extend t he 
hounda rie. of jazz on th is occasion , hut 
Booker Li ttle shows originali ty in scoring 
a drum duet for Jon es antl Roach on CUff 
Walk, the on l.v a n-anged piece of the set. 
As the r apid excha nges between the per
Gussion expe r t~ are more imnginative than 
most, Little's tnsk is conside"ably lightened, 
a?(~ h e leads the ensembles wi th strong. 
,,?vld trumpet statements. The meeting of: 
the two drummers is nnothpr fir st, in stereo 
at least, a nd the reCOl'(ling by Bob d'O rleans 
of Nola Studios (Ioes the piliI' fu ll j ustice. 
Also highl y effect ive is th e stereo blend 
hetween Abbey r ,in col n's throbbing voice and 
Benny Railey's rl eep trumpet tones on Tain' t 
Noboay's B1ts;nc .• s. 

Kid Ory: Kid Ory Fa vorites 
Contemporary Ste reo S10041/2 

These 1956 performances we,'e released in 
monophoni c versions in t h e days when it 
was still possible to purchase a 10-inch r,P. 
The l avi sh repackaging. which includes photo
goraphs and ample notes tracing Kid Ory's 
fabu lous ca reer, a lso provides the alternative 
choice of hearing the great tail "ate trom
honist stomp 011' in stereo. Roy Du Nann, who 
engineered the sessions. begnn working with 
the ba nd when Ory rejoined the label about 
three years hefore. T ogeth er t hev succeeded 
in turning out the first LP's 'to r ecreate 
vividly and realistically tbe sound of a tra
ditional band. Substantial sales caused other 
companies to prick up their ea r s, and the 
~uality of jazz r ecordings began to im prove 
~u some quarters. Stereo techniques have also 
'mproved greatly since 1956, and Du Nann 
would have little trouble doing a better job 
~oday. TI~e main advantage of stereo In thi!! 
IDsta nce I S the ex tra room given the rhythm 

sect ion. A less ch unky beat r esults, and tbe 
dynamiC pulse of Wellman Braud's bass aUll 
i\[inor Hall's drum s is ligh t and lift ing_ 

As the ol<lest living leader, with a 75 th 
hi ,·thday coming up next Christmas, Ory often 
sea" ches vainly for sidemen of equal ex
per ience and competence. His bands have 
h"'en e rrati c eluring the last deca tle, bu t the 
105G unit wa ' olle of the best. Cla rinetist 
Phil Gom ez su pplies the proper New Orleans 
fl a "oring on Weary Blues, Careless Love, and 
High Soc;,et!J. Alvin Alcorn is nn assured 
lend trumpet, antl O"y complies with such 
specialties as Do What Ory Say, Moorl Indigo, 
and Eh. La Bas. After two volum~s and 
seventeen . numhe,·s, Ory's tromhone glissandi 
a rc as rugged nne] powe rfu l t I S ever. 

Cannonball Adderley: African Waltz 
Riverside Stereo RLP9377 

These CC"cmoninl chants s ignal Ca nnonbnll 
Adderley's gradu ation to t h e wol"ld of hig 
hands, and the sole regret is that 1 he 
p.ighteen -piece unit operates only in a studio. 
The tit:1e tune is a s pirited JiJn glish impo,·t 
which hit the popu lnrity charts as a single, 
hoth in t hi s \"ersion and the ori>:inal r en din g 
b.\' the Johnn.'· Dankworth orchesl·rn. Ernie 
Wilkins worl\"ed out n s panldn ~ n('w nrrnDj!p+ 
ment for the Adderley crew, and the Icadpc's 
IIItO sax is fentnred on the first r eco rding 
of the GnU 1\[ncDermott tnne to n tta in T,P 
status. W ilkin s a lso enlarges with t elling 
e l1'ect on s ll ch topical small-g roup favorites 
liS West Coast BInes, The Uptown , K e!ll! 
Blue, and Blu.e B,-ass (h·oove. Bob Brook
meyer is credited with I'll Close My Eyes 
and Stoc~,ho l1n Sweetn;n'. 

Co rn etist Nat Adderley sh ares solo honors 
with hi s brother, a nd the whole group drives 
furiously and goives a su rgi ng lift to the en
semhle passages. A baml of tll is sort cou1c1 
fill the dance floor at Freedomlnnd or summer 
resorts, and booking agen ts a re missin g n 
bet if t hey underestimate the value of t he 
AdrlP1"ley na mp_ They should have no trouble 
selling a s imila r bann on a seasonal basis 
next year_ Solos by Brookmeyer, Oliver Nel
son, J erom e Richardson , nnd Wynton Kelly 
barely tap the band's potential, and the 
reali s tic ste reo of Ray Fowler 's engineering 
at Plaza Sound Studios makes t his outing 
sound like a promise of things to come_ 

Bill Russo: Seve n Deadly Sins 
Roulette Stereo SRS2063 

Since Bill Russo introduced his rehea rsal 
orchestra on this label in nn adventurous LP 
entitled "School of Rebellion ," it has per
formed in concert and an engagement at 
Birdla nrI left th e nati ves thoroughly astound
ed. This sequel finds a ll twentv-two member s 
in top form, ready to tick 011' ;, full quota of 
RinR " rith lln CT'l'in g nim. RI1 ~~;ots w ork is in 
eight sections. with an opening theme and 
t he requisite numbe r of variations. Sin songs 
were among t he ear liest blues a nd jnzz com
poser s h ave depicted t he pleasures of sin be
fore, but Russo a lso directs a devasta ting at
tack on hi s subject. Humor a nd satire a re hi s 
most effective weapons, and he launches them 
on barbed solos by Louis Mucci Burt Collins 
Don Sebesky, J ohn Glasel and Don Mikiten. ' 

A qU'lI"tet of. cellos, captained by Seymour 
Barab, helps. to dis pose of L echery, aided by 
the lampoomng trombone of Bill Elton. K en 
Guffey's bass trombone is deplo.ved against 
Sloth, which takes fli ght under Ed Shaugh
n essy's percussive blows . The la rge instru
mentation and the skillful orchestrations cre
nte many sonic delig-hts in stereo. however 
Sin ful t h ey mny be. Russo comes close r to " 
union of jazz and classical forms t han any of 
the a dvocates of a mnsica l "third stream_" 
But the t erm is n ever mentioned on the liner 
and full appreciation of Russo' s inventivene. ~ 
probably will be realized only in years to 
come. Happily, the mus ic is lively antl intel
ligible right now. 

Bud Shank: New Groove 
Pacific Jazz Stereo 21 

As the album title indicates, Bud Shank 
plays In the harder style now in vogue, but 
t he date's surprises are his return to baritone 
sax and the debut of a promiSing young trum
peter. Shank last recorded on baritone with 
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Chet Baker in ID54, a lld e ven t hcli hi s tone 
was warlner an d more gutty than t he fashions 
01' the t ime d ictated. Studio ca ll s fo r hi s se r v
ices continued to ignore the bar itone in favo r 
of his s moother fli g hts on flu te, un d a lto Or 
tenor saxes. Shank's current group works 
regul a rl'y at the Drift Inn in Malibu , and the 
Icader is 'f l'PC to switch ins trum ents a t will . 
A lu st.Y Har,·'y Carney influence is evident on 
Sn!t,·y Se,·elUltl e, a nd Shank's wa.Y with It bo.l
la d is dir·ect and unaffected on hi s ow n The 
LI wa. /cening. 

Carm ell Jones i s t he la l·e,t youngster to 
don the ma ntle of th e late Clifford Brown, and 
the r esemhla nce between the two t rnmpeter s' 
ballad st.Yles brightens the sess ion. Sha nk's 
alto sound on four other titles remain s less 
unremit ting than the harder playe rs . a nd he 
complements t he fi e ry t r nmpet perfec tly in 
s tp'·eo on such hrisk tempo nnmhers as White 
JAghtnin', and W ell Yo" Needn't. Dennis B udi
mir, A'u i tn r, Gary P en cock, hass, and dl'ummer 
Mell Lewis complet e the quintet. 

Jonah Jones: Great Instrumental Hits 
Capitol Stereo ST1557 

Instead of allowin g J onah J ones to m ake 
the ja7.7. ulbum he so richl'y dese rves by now, 
Capitol has seen fit to deliver righteous trum- . 
pet in to the midst of a vocal g roup call ed The 
Swinginest Chorale. Jones man a~ed to ri se 
above these surroundings and come away from 
the firs t meeting' unscathed. Brought back for 
a second en counter, he plunges in boldly an cl 
even succeeds in prodding and pu lllng the 
vocn.lists to a position less r emote from his 
own high level of performance. At least. they 
se r ve to enlarge the ster eo dimensions in 
which Jones operates when working with ouly 
his rhythm section. 

''''' ith pxtra room to play arounel in. the 
t rumpeter clmps hi s mu ted way' once In a 
while anel opens up enough to g ive a sligh t 
hin t of how h e would sonnd with a big hand. 
The dozen hits selected are noted for melodic 
con ten t, but all have consistently defi ed at
t empt, to provide l .Y rics equa ll .Y as memomble. 
Th e vocalists imitate instrumen ta l riffs or 
in vent approp riate scat phra ses an d cast 
them g'a il 'y ahont in ster eo on m ovie thpmes 
from PicniC, The Thinl Man, a nel Moulin 
Rouge. P ianis t T edd y Brannon . hass is t J ohn 
Brown and ' drummer Geor ge Foster loyall y 
suppl y the qu a r tet's elanceable shuffl e rh ythms 
on PO Ol' People OJ Paris, Cherry Pink, and 
,s l eepy L(I.!Joon. 

Bob Gibson: Yes I See 
Elektra Stereo EKS7197 

The 'yonth with a fetching per son ali ty is 
much in demand these days on the folk-m u sic 
~ ircnit , where t h e most sophis tica ted a ndience 
f.lll s an pasy prey to boyish high spirHs. a n(l 
Roh Gibson has enjo'yed happy hlln tin~ s in ce 
starting ont seven 'year s ago. Bu t the time 
has come fo r t he boy to grow older , and Gib
son's clear teno r voice rligs m or e deenly 
into th e subs tance of a dozen songs on this 
LP tha n ever before. Part of this new matu
ri tv stems from a number of arrang'empnts 
wl;i ch Gibson worked ou t a lon e or with Bob 
Cnm p, hi s colleague on m an y club dates, an el 
("h ey g'ive increased dimension to sn ch trn.
d i t iona l m elodies as By And By, Gilgarry 
Jrfounta.i n , a nd W ell, W ell, W ell. Althou.!?(h 
t he settings in corporate all that Gibson h as 
learned a hout pleasing t he patrons, t h ey 
also in clude wha t ex peri ence h as t a ught 
him about revealing t he inn er meaning of a 
song'. Not that a n 'y of Gibson 's n atura l 
ehullience is missing, but proper tempering 
gives it a wiry strength not too commonly 
possessed by tbe younger crop of fo lk en t er
tainers. 

Gibson , who first made a reputation nt 
Chicago's Gate of Horn , journeyed to Los 
Angeles for the r eco rding', where a local 
vocal septet called t he Gos pel P en ,·ls i , 
maki ng itself known. They meet on sever al 
selection s, and the fo U, singer' s h ealthy 
enthus ias m merges excitingly wi th the 
volcanic fe rvor of t h e gospel group, particu
larly In the stereo ver sion which John Nor
man engineered at RCA's West Coast stu
dios. Gibson i s I also more selective of bis 
material thau ma ny coutempora r y ba njo 
pickers, uncovering choice items recor ded 
as Infrequentl.Y as tbe title tune, D a.ddy Roll 
'Em, a nd Blues Around My H ea.d. 
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is the first complete stereo tape recorder under $475 
to offer these professional features and facilities 
• 3 separate heads; record, playback and erase • 2-speed, 4-track recording 
and playback • synchronized sound-on-sound recording-no limit to num
ber of 'parts' that can be added • reverb and echo effects can be introduced 
in recording • monitors direct from tape on monophonic - not signal 
source • self-contained, stereo playback speaker systems • accurate footage 
counter for precise cueing • transistor input circuitry for lowest noise 
• automatic shut-off at end of reel • pause button stops recording or play
back instantly, to be resumed at will • separate bass and treble adjustment 
selector switches for playback. frequency response; at 3%' ips, 4·0-15,000 
cycles; at 7112 ips, 30 to 20,000 cycles ± 3 db with less than 0.2% flutter . 
The new Korting 1588, is a professional instrument by every known stand
ard. It has stereo microphone inputs for live stereo and monophonic 
recordings, and it has inputs for recording from phonograph records, FM 
and AM radio, FM multiplex, TV audio, etc. - directly from the signal 
source. Recorded stereo and monophonic tapes may be played back through 
the built-in speaker systems or through external speakers driven by the 
internal amplifiers. 
Despite the unusual functional versatility of the new 1588, it is incredibly 
easy to use. Convenient. positive -action, push- buttons control major 
operations. And every function is color-coded for 'left' and 'right' channels. 
-Model 1588 with 2 dynamic microphones. $369.50 

MODEL 114-stereo record/playback tape deck, 
4 track, 2 speeds, 3 heads. Same features as Model 
158S less amplifiers, speakers and microphones. In
cludes preamp-equalizer for record playback. $279.50 

(less base) . 

OTHER KORTING TAPE RECORDERS INCLUDE: 
Model 138, self-contained stereo record / playback, 2 heads, 1 speed (7 % ips) 
$339~50. Model 136, % track mono record/playback, 2 speeds, $219.50. 

S ee and hear the new Kortings at your hi-fi dealer, or w1'ite for details; 

KIMBERLEY INDUSTRIES, _ I 346 W. 44th St., New York, N. Y. 
CANADA: SCHNEIDER ·SOUND & EQUIPMENT LTD., 193·195 SPADINA AVE.,TORONTO, ONTARIO 
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music itself. • • 
in,hi'gh f idelity , 

've ever heard 

Superex 
Stereo/Phones 

THE QUESTION: Do you know where you can find information about 
the current articles in magaz ines about microwaves, loudspeakers, te levision 
repairing, electronic musical instruments, t ravel ing-wave tubes, transistor 
amplifiers, oscilloscopes, or any other electronic subject? 

THE ANSWER: 

Not a new publication, but one which for over ten yea rs has served engineers, 
libraries, experimenters, researchers, hobbyists, radio amateurs, rad io and TV 
repairmen, and anyone else connected with rad io or electronics, Cove rs radio, 
television, electronics, and related subjects, and published bi-monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may be kept as a permanent record of all e lect ronic periodical 
literature, 

LECTRODEX-the electronic magaz ine index-has been expanded to in
clude over twenty five publications in the rad io and e lectronics fields, Sold 
by subscript ion only, $ 3,00 for one year, $ 5 .50 for two yea rs, Back Annuals 
are available for t he years 1947, 1949, 1951 , 1952 , 1953 , 1954 , 1955, 
1956, 1957, 1958 and 1959 at $ 1.00 per Annual Postpaid, Orde r your 
subscription and Annuals today! ! ! 

RADIO MACAZIN ES, INC. 
P.O. Box 629, Mineola, N. Y. 

Shelly Manne: The Proper Time 
Contemporary Stereo S7587 

T h is is a studi o recrea t ion of t he so un d
track ro r t h e fi lm "The P roper T ime," and 
memhe rs of Shelly Ma nne's sextet a re g iven 
more I'oam to develop solo: t h a n when they 
im prov ised t he o ri gin a l sco re. 1\l a n ll C wa s 
r ng-aged to ha nd le t he musica l cho re~ by rr Olll 

La ugh lin , wuo as w ri te r. di rector. p rod uce I' . 
and sta r d oes j ust about ev ryth i ng else in 
t h e PI'O(lU CtiOll , n nd h is o r dc l's wer c to a yo iLl 
t he pse udo-j azz tha.t is CUl'l'cntly so popul a r 
ill mov ies an d televi s ion. Appa r entlr un a wa re 
t ha t i\l il es Davis li ad ,Ilread,v t'ul'l1 ed t he sa mc 
t rick for a French fi l m, Ma nne decided to as
s ig n l1i s men vtll' iou s roles an a h a ve t hem fo t · 
low t he actio n hy im pr ovisi ng o n th e lll ~'s P I'l'· 
parcd befor eh a nd . The plot "evol\'e, ,,,'o u,,,1 
youn g l ove all d n. se ll s iti vp hero w ho :st u tte r~ 
w hen t he p res,ures of adolescence beco me too 
much fo r h i.m, J oe Go rdo n 's t r tl m pet, acco m
pani ed by Ma nne's hesita n t d rll m a ccen ts. 
undc r tn.kes t he pa r t of t he boy h er o. Ri ck ie 
I{a m uca's teno r sax pO l' t l'nys t h e v il' tuoll ti 
h erOine, and Victo r F eldma lt '::; vib l'Hh arp tw
comes t he t heme inst rumen t for he r "'" 'uous 
r iva l. 

T he sco re conta ins sC"e rnl attract;,·c blu es 
t h emes, and IIt U Il Y vi ewe r " of t h e fi l m w i ll 
II ndo ubtedly l'cgn l:tl it itS it l'efretihin M' chall ge 
fr0111 DI e u su al Holl y wood .i a zz [o rmlll a, De
s pi te th e extra solo space a llotted on Dti s ve r 
s ion, t he m us ic st ill belongs ill the section of 
t he jar-r- Hbl'al'Y l'csen ·etl Co r bact,gl'o llll(.l l b
f·en i ng, A n in t imnte stereo :-jett i ng, en g-i ll cC I't'd 
by Roy D u Ka lin , mah:es i t a plca::;u u t ,HI· 
d ition, 

Ed ith Piaf: More Piaf Of Paris 
Capitol Stereo STl 0283 

If t his cO ll ll t:r,v's lyr ic ists a nd compose ,'s 
did as wel1 hy oll r female voca.lis t s as t hei r 
colleag ll es in F ra nce are do in/.! for Ed i th P iaf. 
hl.l'ge po rti ons of ·t he cU l' ren t I'eper to ire could 
be Pll t Oll t to pasture fo r a w ell -earn ed r p,'t. 
Eve ryth i ng: f rom l'ocl(-rl nd -r oll p rofit8 to Top 
Fo r ty p r O.!! l'ammi ng is ci ted to cxpl .. in wh ~~ 
hetLe l' sOIlgs lI r c not he ing wri tten . PC l'h np~ 
the mo~t valid excuse is t h at there is olll y 
one P iaf, as :Hl.rone cnn testi fy who ha~ hea rd 
t he cH rn age w rough t OY£, I' h er e on t he FJ nglis li 
t rnnsln ti on of Marg ueri te Monnot', J1['ilol'rI , 
Even the co mposer , who a lso wrot" O,e hi r 
1l1tls icn l "Ir llla La Donce J " ln igh t fa il to reeog· 
nize he r offSPl'i n ~ in some of th e g lli Sl\S t hnt 
fi lte r ove r t h e ainv;1 ves, P inE s ings it as i t is 
meant f·o be snng', w itll n st l'ec-t ga min 's cou r
ag-c. a hi t o-f puthos, and t h e indom i fa ule w ill 
to slI T'\· ive, 

Other w rite ,'s wh o lel1l1 'O lppo rt to thc 
demo ni ac li ttle per ro rme r on he r late,t· a lhu lll 
a rc J\ [jc hel Rivg-fl uch r, t h e ~f.O USbIJds, Jacques 
P ,'pve l't·, a n<1 be l' pe rso na l co ndll c t ol' Hobe r t 
Cha uvig ny , P ilL[ ba rely stops 1'01' b rea t'h wh il e 
I'un n ing t h ro ll g'h t he ;,!amu t of t h e uJ'ilmatic . 
,'weep of HlIrri.cl/nc, t he nostalg ia of '/,li e Olel 
P 'iano, an d th p te nde rness 01: H ert,-t's Cr !J, The 
entire act hcnefits f rom Rpac ioll s sten'o, 

FOUR-TRACK STEREO TAPES 
Milt Jackson 8. Ray Charles: Soul Brothers 

Atlantic 0 ALC1913 

Althoug h t h e q uali ty or jl1'" r eco rd ing has 
imp l'oved t remell(lou . ly in Ole pa t decade 
and receivNl a hi g boost wi th t he a d vpn t of 
stereo, a foul'-traek ta pe oFt-~n r evea l" a s
pects of a per fo r mance t lln ta re ohHcu red 
01' only diml y ill foc us on di sc, III t hi . in 
sta nce, th e v icti m appears to be Co n n ie K a,I' , 
wb o was ci ted in variou s r eco rd r evi ews as 
being the w rong d r ummer fo r t his so r t of 
date a nd accu sed of main taining too suh
du ed a beat to inc ite the sexte t 's mo re sO lll 
f ul members prope l'l ~r. Even so, Kil ,V wo rIns 
harder and 1I01c1s l ess in reserve t h l1n he 
does in h is reg ular post w it h t he ,Io'le ru 
J azz Quar tet, a nd any additiona l in crea se 
in vo]ume wo uld require a drastic cha nge 
in style, 

Witll t ile la rger instrumen tation, so me 
con cen t r ation a nd a good pair of ea rs a re 
needed t o cat'cll every sound of K ay's drum
ming, a nd hi , more subt le dy na mic gradu
ati ons a re ei t her d ifficult o r imposs ible t o 
fo llow on disc, Even when il eaI'd in s te reo 
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on good equipment, Kay fa il s to ma ke a b ig 
im press ion 011 the disc version until h e "e
:sorts to tom toms on Cos'mic lto,,lj. Til e I'ape 
version iR somethi ng el se, antI t he extf'lldcli 
high-fr equency l'Hnge lets ev e ry bit of 
cymbal sheen shine through with stuml iug 
cla rity . l~a r f rom being a debit on tape, Ka y 
heco lll es t he son ic sta r of th e Ress ion . 

The cho ice or Kay was probably didal'ed 
in the first p lace because t h e alb ul1l \\"n~ 
~ Ilpposed to intl"od ll ce Ray Chn rl es as a jazz 
:u'Ust, a nd Kay is about a s far removed 
I'rom the ordinary rock-and-ro ll drummer as 
it is possible to get. If jus t a few of th e 
many admirers of Charles buy this tape . 
they will discover what n r eal jazz rhythm 
Rec tio n is like. With the la te Oscar Pettifonl 
as baxsist and g ui taris t Skeeter Best asslsl 
iug, Kay bolste r s the en t ire date and neVe l' 
hecomes d iscoll raged. Charles (lisp lnys lli ::; 
IIsual cO lllmercinl acu men ns pianist a n(l 
a lto saxist, ' whilc M il t .Tnckson perfo rms 
nohly on vibes. 

Andre Previn: The Previn Scene 
MGM 0 S1C3908 

Excerpts from three a lbu m s are arrnyed 
on this fo ur-track t a pe in an effort to survey 
Andl'e l're vill 's multifarious musical ac ti vi
ties, but another dozen wonld st ill fall s hort 
of turning the trick. Emphasis is placed on 
the properties which have proven to be of 
g reatest comme rcial wor th , and seven num
hers feature the youthful p ian is t in t unes 
oE sweet romance against the lush playing 
01' t he David Rose strings. Nary a ·h a il· on 
Previn 's head is rullled by th e smooth back
ing on Yonng AruL 'l'ende,', LittLe Gi·rt BLue, 
and '.Poo Yonny '.Po Be 'l'ntc. 

Previn's scoring for films r ece ives a pass
in g glance via. two selections fro ln "Th e S ub
terran ea[)s," played in a trio setting with 
Shelly l\Janne and Red Mitch ell . The s t e reo 
hi ghpoint OCCurS when Red returns with 
Whitey Mitchell and t he two bassists nn il e 
in brotherly r es is tance 0 11 G-et '1'h08e H!e
phc£nts Outa He/·e. The other septet numbe r 
from t he same session is the slow, soulful 
JJhtes ]i'o,' B'·'ian. All t he jazz fun needs do 
now is find a de votee of mood music wi lling 
to s plit the tape's cost, a nd a lIeal be tween 
t he right parties might even r esult in li s 
tening to tlte romantic strings togethe r. 

Sammy Davis Jr. : The Wham Of Sam 
Reprise 0 RSL 1703 

~'itn css in g SUJl1rny Davis, Jr . at work 
has all t he fasc ination or seeing a trapeze 
HJ·t is t pe r form. Tn e en ter ta ine r h angs on so 
many cli ffs during an act thut i t only seems 
a question of 'vhether hi s voice or ene r J;Y 
will g ive out fir st. A taped program removes 
nllY ri s k of the singe r falteri ng, but t h e re 
is s ti ll llnnger of living r oom wall s cracking 
I' rom the s hnking received when Morty Stev
ens cO IHlu cts a large orches tra in a typica l 
Las Vegas production. Davis, who belts out 
six numhers in vigorous n ightclub fas hion, 
seems r eady for mor e afte r Out OJ '1'h'is 
!-Vo'rld, Ln.h £oiie, and 'i 'he Tender' 'i',·a!). 
Stevens a llows a mple room fOr s ter eo inte r
play between pe rcussionists Larry Bunl(e r 
and Shelly Manne. Marty Paich's arrange
men ts fo r jazz nonet tone things down some
what Oll th e balance of the tape, a nd Davis 
s lips easil y in to t he more intimate snrround
ings to deliver Bye Bye BLac"binL, Soon, 
und Thon SweLL. ~'he sonic t l'eats here arc 
Jack S heldon's trumpet a nd Red Callender 's 
t uba , a long with l' a ich' s idea fo r pu tt ing 
t hem to good u sc. 

MONO'PHONIC 
Etta Jones: Something Nice 

Prestige 7194 

Wi th one r eservation, thi s sequ el to "Don't 
00 To Stntngers," which Inst ~~ea l' introduced 
EHa Jon es to pu rchase rs 01' LPs, is fully as 
s:ltisfying and shonld meet w ith equol su ccess 
in the mn rl< et place. It seems uIl"fortunute that 
t he late Lem Win chester appenrs on only two 
numbers, as he complements the s inger per
fectly. rrh ey make n g reat team on jJJ atllJ 
Viv;'/'(J, and Cwna.clian Sunset, w ith the vibist 
playing melod ic nnd constan t ly swinging solos 
and background fil ls, and bis nbsence is felt 
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s trongly on t be rest of t he set. Otherwise, 
~li ss Joncs works with two separate rhythm 
see tion s, llIlI ch as she would in a n intimate 
cIuo, and a l wnys treats th e lYl.'icS as th ough 
t hey were wri tte n just fo r h er. A. s light r e
semblan ce to the late Bill y Holiday is apparent 
011" Easy Div'i.ng, as migh t be expected, but 
t his s inge l' is no mer e imi tato r and her sty le 
is wholl y indi vidual on 'l'U! ,['here Wa s Yon, 
Po ols Hnsh Tn, and JlIy H ecwt T ells .M e. She 
dese rves t he back ing of a small a ll-stu l' g ronp, 
and P restige should try to a rrange one fo r 
her n ext a lbllm. 

Lionel Hampton: Swing Classics 
RCA Victor LPM2318 

These dozen reissues comprise some of I'he 
best work Lionel Hampton ever d id, a nd t he 
al bum titl e Jua]l: cs no mistnke in bun ging t h e 
worldng clnss ic on t he enti re lot. Aiter H a mp
ton 's rise to prominence as vibraphonist with 
t he Benny Goodma n quartet, Victor la ull ched 

him as leader and vocalist in a se ries of small
group r eco rdings that continued f rom 1936 
to 1D40. Sidemen from t he Elli ngton, Basie, 
and Goodm a n bands flocked to the sess ioll s, 
and t he collccl ive personnel includes t he out
standing nam e of that or any other period 
in j azz. Red Allen, J. C. Higginbothum, Jonah 
J on es , J ess Stacy, Cll u Berry, Benny Car ter, 
a nd Coleman Hawkins are on ly a f ew of t hose 
who can be h eard r esponding to Hampton's 
irres istible rhythmic drive. Nat Cole was still 
unlolown a s a s inger wben hi s trio accom
panied Ham pton 's two-fingered piano fligh ts 
on Cent"aL Avenue B,'ea/,down a nd the drum 
workout on J(w /, 'l'he BeLLboy. Stanley Dance 
contr ibntes informative notes, and the souna 
is S II l"lJris ingly good for the time. Not only is 
this LP a must for uny collection, but little 
cIust Jlns g",thered on s uch numbers as Ring 
D e,lI. ileUs, Whoa Babe, and When Li.gnts A,'e 
LolO. 

(Con"tinued on page 82) 
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outdates and outperforms the field 
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!!!!i: ... ... ... 
RP40A with Built·in Multiplex 

THE DISTINGUISHED SOUNOSPAN T.M. RECEIVER 

BOGEN 's 30 year leadership in sound en
gineering has never been more evident. 
This year's receiver and tuner line with 
built·in multiplex proves it. Take the 
RP40A SoundSpan Stereo Receiver ... 
BOGEN's finest. Fresh, clean, sparkling 
sound powered by a 44 watt amplifier 
.. . extraordinary sensitivity in the FM/AM 
Tuner with built-in multiplex. This com· 
pletely integrated unit offers the utmost 
in control-flexibility and quality perform
ance. Add to this the bonus benefit of 
SoundSpan-the revolutionary develop
ment that lets you hear any two different 
sound sources in different parts of the 
house simultaneously-plus functionally 
beautiful desi gn, and you have the 
RP40A-$399.95." Write today for the 
all -new BOGEN Stereo Hi-Fi Catalog. 

ALSO IN THE SOUNDSPAN FAMILY 
TP60 SoundSpan Stereo Tuner, with Built· ln 
Multiplex. Max imum sensitivity, stability and 
t he finest overall performance. Perfect com
panion to the AP60. $269.95· 

AP60 SOUNDSPAN STEREO AMPLIFIER 
A powerful 66 watt contro l·center providing the 
utmost in flexible contro l. $249.95· 

PX60 
MULTIPLEX 
ADAPTER 

Designed especially for 
pre·mu ltiplex BOGEN equip· 

ment but excel lent fo r any good qu a lity reo 
ceiver or tuner. Se lf-powe red with ext ernal con· 
nections . Complete with Seville textured metal 
cage. $69.50" 

• Prices s li ghtly hi gher in West 
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NEW PRODUCTS 
• W i de-Band Oscilloscope. The new Preci
s ion Model ES-150 i s a d eluxe, laboratory
type instrument, covering the range from 
d .c . to 5 megacycles. The vertical channel 
is a 3-stage, push-pull, balanced d.c. am
plifier, with a polari ty reversal switch for 
convenient inversion of a lignment pat
terns and trace comparisons. The d.c. sen
sitivity is 70 mv/in. a nd the a.c. sensitiv
ity is 25 mv rms/ in. The frequency re
sponse for a.c. is 3 db from 1 cps to 4.5 
megacycles, and 5 db at 5 mega cycles. 
Rise time is better than 0.08 ~sec, a nd the 
input impedance is 1.5 megohms s hU11 ted 
by 0.023 ~lf. The four-step vertical inpu t 

attenuator is frequency compensated. The 
horizontal channel u ses a push-pull out
put amplifier h aving a sensitivity of 0.6 
volts rms/in. The frequency response is 
within 3 db from 1 cps to 400,000 cps. Input 
impedance is 5 m egohms shunted by 0.023 
~f . The unit has a utomatic "positive" and 
"negative" synchronization; a printed cir
c u it amplifier; a built-in peak-t o-peak vol t 
age calibrator; and an adjuslable light 
control. The price is $149.95. PreciSion ap
para tus Company, Inc., 70-31 84th St., 
Gle ndal e 27, N.Y. J-l 

• Portable Professional T a.pe Recorder. 
Only 6'%:' high, 4'h" wide a nd 3 1/ 16" 
long, the new Sony all transistorized tape 
recorder, Model EM1, weighs a scant 
twelve pounds. D eveloped for the inter
viewer to carry with a strap looped over 
his shoulder, the EMI will literall y t ake a 
load off the back of the radio stations' 
"man-in-the-street." The tape tra nsport is 

driven by a spring motor, and its a mpli
fier operates on s ix penli te batteries. Moni
toring while recording and reproducing is 
possible through an earphone. It is dis
tributed in the United States by Super
scope, Inc., 8150 Vineland Avenu e, Su n 
Valley, California. J-2 

76 

• compact 3-SpeaJte·r, 2-Way System. The 
new J ensen Model TF- 2 incorporates a 
new 10-in. "Flexair" high compliance 
woofer and two direct radiator tweeters. 
The frequency range of the system is 
25- 14,000 cps and with a crossover at 2000 
cps. Power ha ndling capability of the 
system is 20 watts. Input impedance is 8 

ohms. Two cabinet styles are avuilable: 
a ll walnut, amI an u nfinished utility model 
with a smooth sanded, three-quarter inc h, 
gum ha rdwood. Dimensions a r e 3'h x 
23% x l1 % -in. The enclosure is of the 
t u be-vented "base superfiex" type for 
linear, long-trave l woofer excursions. The 
price is $64.50 unfiniShed and $79.50 in 
oiled walnut. Jensen Manufacturing Com
pany, 6601 S. L aramie, Chicago 38, Illinois. 

J-3 

• High Impedance Headsets. Higher im
pedance a nd greater sensitivity are fea
tured in the new Mark III Telex headset. 
Intended for applications ranging from 
language teaching and general communi
cations to a udio a na lgesia, the Mark III 
is believed to have the highest impedance 
of any headset on the market (20 0,000 
ohms) . Frequency res ponse is 50 to 9000 
cps; sensitivity is 120 db at 1000 cps and 

at one mw input. Designed to resist pa m
pering and damage, the Mark III can be 
sterilized to meet multiple use r equire
ments. The d.c. resistance of the Mark III 
magnetic driver a llows simplification in 
the amplifier circui t. A new design in foam 
r ubber ear cushions with secondary ear 
shields provides reduction of ambient 
noise and improvement of comfort (air
filled neoprene cu shions are available at 
less cost). Comfort is a ugmented by a 
plastic covered headba nd which i s ad
justable in seven ways. The Mark III 
weighs 12 ozs. Dept. KP Communications 
Accessor ies Division, Telex, Inc., 1633 
Eustis St., St. Paul, Minn. J-4 

• Stereo Playback Ta.pe Deck. A new ad
dition to the Tandberg line, the Model 65 
is a 3-speed, 4-trac k, playbacl, tape deck. 
It featu res a p la yback head for 2- and 4-
track stereo a nd monophonic tapes, start
stop button, two outp uts for plug-in pre
amplifiers, a nd faci lities fo r a dding record 
a nd e rase h ead s . Adaptable for langua ge 
labo rato ry or industrial use, the n e w 
model offers u p to e ighteen hours of listen
ing. Frequency r esponse at 7'h ips is 
within 2 db f rom 30 cps to 16,000 cps ; 
at 30/.. ips , it is within 2 db from 40 cps 
to 11,000 cps; and at 1 % ips it is within 
2 db from 50 cps to 5500 c ps . It utilizes a 

hysteresis-synchronous ddve motor a nd 
features single operating lever for pla y 
back, fast fo rwa rd, a nd fast reverse. It 
incorporates a four digit revolving counter 
and weighs sixteen pounds. The price is 
$199 .50. T a ndberg of America, Inc., Pel
ham, New York. J -5 

• Tape Editing' Block. A smaller version 
of the professional EdiTa ll tape editing 
block is now avai lable from the T a ll Com
pany. The miniature S- 2 EdiTall block de
signed for modern compact tape recorders, 
is f ully as precise as the larger S-3 Edi
Ta ll. The new block dimensions are 4" 
long, %" wide, and only ¥,." thiclc The S-2 
is easily fastened to any tape record er's 

top deck by means of the doubl e-sided, 
pressure-sensitive a dhesive tape which is 
attached to the b lock. The block is avail
ab le in a ldt, KS-2, which a lso includes a 
china marking pencil, a roll of 7/32-in. 
splicing tape, instruct ion book let con
densed from the "editing" chapter in Joe l 
T a ll' s book "Techniques of Recarding." 
'I'he S-2 b lock is $6.50 and the KS-2 is 
$7.50. The 'I'a ll Company, 27 East 37th 
Stree t, New York 16, N. Y. J-6 

• Multiplex FM-Ster'eo Gene·rator. H . H. 
Scott, Inc., Instrument Division, announces 
the availability of the Model 830 Multi
p lex Stereo Generator, believed to be the 
first piece of multiplex testing equipment 
availa ble. The Model 830 operates in con
junction with an FM signal generator a n 
a udio oscillator, and an oscilloscop~ to 
provide a composite stereo signal in con
formance with the recent FCC multiplex 
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this 4mplifier Is NOT wnatweM·claim it is ! 
• • 

H. H. Scott's' published specifications on the 222B Stereo 
Amp.lifier are not corr~ct! Nor are the published ·specifica. 
tions for any H. H. Scott component. Actually, units off our 
production line far outperform our claims. 

A good example is a, recent production run of 222B ampli· 
fiers:* Actual measured specifications were as follows: 
Power-16 watts per channel · (published ' specifications 
15); Total harmonic distortion 0.6% (we claim only 0.8); 
Hum, 19 mv (we state 25 mv). ' 

H. H. Scott tuners also exceed their advertised specifica· 
tions. "High Fidelity Magazine" says the 314 FM tuner "is 
very sensitive and stable and meets or exceeds the manu· 
factwrers $pecifications in every respect ... Its sensitivity, . 
rated by I HFM standards, is 2:5 p'V according to Scott and 
2.2 p'V qy our measurements". , 

Because of our conservative ratings you can be certain your 
H. H. Scott components 'will always meet or exceed the 
spe.cifications on which Y0l;J base your purchase. 

H. H. Scott components give you performance exceeding 

*Ru'L#PR222.305. Test Supervisor. Robert Clark. 

specifications because our engineers specify expensive bul 
essential design.teature-s'sl;J(;h as<i:ill·aluminum chassis and 
DC heating on altpreamp tubes to absolutely. minimize hum, 

'and hand selected and calibrated loudness controls to 
.,j assure optimu9l/, t~acking at . all;.yvoJl;Jmelevels. ~vers!zed 

transformers and tube types that run far below their ratings 
result in years of ,trouble.free operation. 

The result is thClt when yew CROOS~ any H. H.' Scott amplifier 
~ the moderately priced 222B, the best·selling 299B, or the 
high powered 272 - you can be certain it meets or exceeds 
published speci,fications, and will continue to do so through 
years of constant use: Our written Labo'ratory Standard 
Guarantee backs up these statements. 

Write to H. H. ?cott Inc." 111 Powdermill Road. Maynard, 
Mass. for a complete catalog of amplifiers, tuners, kits and 
speaker systems. But remember : .. the published speci· 
fi,cations you receive are' only a small indication ef the fine 
performance IfII 
you'll enjoy! lUI H.ll.SCOTT 

TYPE 63 
DIFFERENTIAL 

AMPl.IFlER 
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decision. Left and right channel from a 
stereo record or tape may also be used 
as an input to provide a composite signal 
for listening tests of mul tiplex reeeiving 

• "Walk-a.round" Conde·nser Microphone 
System. AKG, Viennes e m a nufac t u rer of 
m icrophones, has just introduced a high
quality minia ture condenser microphone, 
Model C60, tea med with a tra nsistorized, 
recha rgeable, power-pa ck, Mode l B60, per
mitting use in locations remote from a.c. 
power lines. Although it can be also used 
with a conventional a .c. power s upply in 
the studio, th e C60, with B60 power pack, 
is ideal for fi eld recordings, broa dcast re
porta ge, on sta ge, a nd other situations 
where mobility a nd high a udio qua lity are 
,'equired. The C60 microphone is only four 
inches long a nd weighs two ounces. Re
sponse is smootb from 30 cps to 30,000 
cps. It ha s two capsules, ca rdioid a nd 
omni-directiona l, which are interchange
able in seconds. Accessories include a new 
and highly e fficient type of wind screen, a 
very light ba mboo "fishpole," and extra
long ca bles. The B60 power pack, just a 

~ tl '·0~~ l' 'r.. 

~ . . 

t) u G 6) ~ .. ~ 0) 

equipment. The price is $1000.00 f .o.b . 
Mayna rd, Mass. H. H. Scott, Instrument 
Division, Inc., 111 Powdermill Roa d, May
na rd, Ma ss. J-7 
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Proudly Presents the New 

SERIES 90 
Concertone's new Series 90 represents 
the first breakthrough in the commer· 
c ial /pro fessional recording equip· 
ment field at a medium price. 
Designed for rugged reliability under 
continuous performance conditions, 
the Series 90 meets the most exacting 
broadcast requirements. 

Note These Outstanding Features 
EDIT-O-MATIC- provides the count· 
less advantages of high speed search, 
cueing and editing. 
AUTOMATIC TAPE LIFTERS
eliminate the annoyance of " squeal" 
in fast mode. 
FOUR HEADS - allow reproduction 
of monaural, 2·track or qtr. track 
tapes with the flick of a switch. The 
fourth head position can also be used 
for special heads. 
E LECTRIC REL AYS - prov id e 
instant, positive action for stop, start, 
fast forward and rewind modes. 
REMOTE CONTROL - record, stop, 
start, fast forward and rewind. 
NEW TAPE TRANSPORT - precIsIon design and construction. 3 motor 
drive system, including heavy duty capstan motor. 

These exciting features mark the Seri es 90 as the 
ultimate in professional recorders. From $84·5. 

THE NEW .>08 - AT A MODEST PRICE 
Advanced recorder design with professional reliability, 
extreme fidelity and tape·handling ease. The 508 has 
no equal for broadcast performance or custom instal· 
lation . Available as a precision tape player or with 
separate electronics for mono or stereo recording. In 
half or full track at $520. 

See Concertone at better professional dealers everywhere. Write for name of 
nearest dealer and complete information. Dealer inquiries invited, 

~ 
AMERICAN CONCERTONE, INC. 
A DIVISION OF ASTRO·SCIENCE CORPORATION 
9449 W. Jefferson Boulevard· Culver City. Cal if . 

EXPORT: Telesco International Corp., 171 Madison Ave., New York 16, N.Y. 

ha ir ove r a pound in weight, gives twenty 
bours of s e r v ice on a single charge from 
any 110/ 245 volt a.c. outlet. Sboulder stra p 
and recbarging unit a re available, as well 
a s a flexibl e s haft to permit mounting the 
mic r ophone on the pow er pack f or use 
with the s houlder s tra p or as a t a ble 
s tand. The price of the C60 with eithe ,' 
capsule a nd the B60 power pack is $25 9.50. 
Electronic Applications , Inc., Sta mford, 
Conn. J-B 

.4-Speed Belt-Driven Turntable. Ru mble 
and flutter caused by motor m o tion a r e 
dra stica lly r educed in the n ew ESL T200 
Serles "Gyro / Spension" t u rn table. B elt
driven, this 4-speed turnta ble f eatures a n 
ingenious m o tor mounting, which is 
claimed t o cancel vibra tion of the m otor 
cap s tan at the point wher e it con tacts t h e 
turnta ble drive belt. The compli a nce of 
the belt itse lf furth er r emoves rumbl e a nd 
flut ter-cau s ing v ibration. P e ,'for ma nce 

cha r a c teri st ics a re una ffect ed by tilting 
of the motor or turntable. The di s tinc tiv e 
sbape of the a luminum turntable in
creases flywheel action for sm oothes t r o
tation. The ESL T200 turntable is avail
a.ble with a 4-pole induction motor a t 
$49.95, and is also a vailable with a hys
teresis synchronous motor (Model ESL
T200H) at $69.95. An oiled walnut base is 
ava ilable a t $10.00 additiona l. Electro
Sonic Laboratories, Inc., 627 Broadway, 
New York 20, New York. J-9 

• Adapte,r, Phono~ack Input to Tini
Plug Output. This new Switchcraft Adap
ter No. 370 was especially designed to 
meet the needs of hobbyists, a udiofans 
and hams. This adapter solves the problem 
encountered when a connecting cord ends 
with a phono plug and the female COn
n ection is a "tinl-jax". The No. 370 has 
a "tini-plug" (tip 9/ 64 in. diameter x 9/16 
in. long) finger output to pbono-jack in
put, nickel-plated a nd completely shielded 
straight through connections, tip-to- tip, 
body-to-body. List price Is $1.40. Swltch
craft. Inc., 5555 N. Elston Avenue, Chicago 
30. Ill. J-10 
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NEW LITERATURE 
• High-FideUty Equipme·nt Catalog. Al
tec's new stereo high-fidelity catalog 
AL1302-1, entitled "Altec, The True Sound 
of Music," points out the return of larger 
speaker systems. Highlighted among the 
new professional sound products is Altec's 
309A stereo tuner and 707 stereo tuner 
amplifier, each h aving built-in multiplex 
switching controls and output to facilitate 
recently approved FCC FM-stereo systems, 
and Altec's forthcoming 359A stereo mul
tiplex a dapter. Introduced for the first 
time in Altec's catalog are three n ew mi
crophones, 681A and 682A, both omni
directional in pattern, and the 683A with 
a cardioid pattern. E ach is designed spe
cifically for the serious home recordist or 
semi-professional motion picture enthusi
ast seeking professional results with his 
equipment at home. Included in the cata
log are Altec's line of speakers, matched 
speaker components, speaker systems, 
and an illustrated section recommending 
stereophonic or monophonic arrangements. 
A copy of the booklet may be obtained 
from any authorized Altec distributor, or 

by writing' to Dept. LB, Altec Lansing 
Corporation, 1515 So. Manchester Avenue, 
Anaheim, California. J-ll 

• AM-FM Badio TV Station Listing's. 
Listing over 7000 stations plus FM sta
tions by frequency, the new Jones "AM, 
FM, TV, Radio Station Listings," Volume 
No.3, has just been made available. In 
addition to a ll the previous features, the 
listing gives the effective radiated power 
of FM stations; FM, AM, and TV stations 
in one comprehensive list arranged a lpha 
betically by call letters; and frequ en cy of 
a ll stations in the ca ll letter list. The lists 
were compiled from official FCC informa
tion and includes the United States and 
possessions, Canada, Cuba, Mexico, and 
the West Indies. The price of the booklet 
is $1.00, from the Vane Jones Company, 
3749 North Keystone Avenue, India napolis 
18, Ind. 
• EICO Catalog. A new 3-color, 28-page 
ca talog covering its comple te line of stereo 
and mono hig h-fidelity equipment, test in
struments, ham gear, citizen's radio, a nd 
transistor radios has been a nnounced by 
EICO Electronic Instrument Company, 
Inc., 33-00 Northern Boulevard, Long I s 
land City I, New York. The catalog fea
tures EICO's new Medalist series of high-

The KLH Model Ten speaker system 
Is smaller than our other models 

- a true bookshelf speaker, 
Costs less than our other models 

- under $100, 
Operates with a 12 watt amplifier 

- up to 60 watts if you wish. 
And - has the KLH sound. 
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fidelity equipment, numerous new test 
equipments, ham items, and a new citi
ze ns' b a nd transceiver. In all, over 80 
items are fully described in the catalog . 
It is available by writing to the company 
at the address given above. J-12-

• lIII1nia.ture Hi-Fi Spea.ker System Bro
chure. Brochure LX illustrates and de
scribes Jensen's Model X-10 ultra compact 
2-way speaker system. This system m akes 
it economical a nd practical to extend 
stereo t o other rooms in the home, receive 
FM or FM-stereo, and solve compact hl-t! 
installation problems. The brochure is 
available without cost from Jensen Ma nu
facturing Company, 6601 So. Laramie Ave
nue, Chicago 38, Illinois. J-13 

• Sound Effects Catalog. A new 56-page 
catalog describing over 1500 different real
life sound effect s has jus t been published 
by MP-TV Services, Inc. The more than 
250 records include sounds of modern jet 
aircraft, a nima ls, autos, crowds, house
hold, industria l, music, trains, war and 
guns, . weather, documentary, and many 
others. Catalogs m ay be obtained for $.25 
f r om MP-TV Ser v ices, Inc., 7000 Santa 
Monica Blvd., Hollywood 38, Calif. 

111111111111111 '111 11 I1I1I 1II 
KLII RESEARCH AND D~:VEl.orMENT conrOHATION 

30 CHOSS S1'IlJ:;ET, CAMDRlDGJ:o.: 39, MASSACHUSETTS 

Descriptive literature, with the name of 
your nearest franchi sed KLH dealer, 
is available on request. 
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No.5 FOURIER, NAPOLEON & 
MARILYN MONROE 

We usually visualize a sou nd wave as a simple 
harmonic wave, for we remember our first lesson in 
wave motion wherein we were shown the resu} ts 
of a stone dropped into water. 

This is actually a great simplification , for sound 
waves, such as surround us in our daily lives, are 
extremely complicated in shape structure. If loud
speakers were concerned only with the reproduction 
of smoothly undulating sine waves, such as emitted 
from a range of tuning forks , we would long ago 
have achieved the nearly-perfect loudspeaker. If one 
compares several loudspeakers using the tone from 
a distortionless oscillator, there is not much dif· 
fcrence in sound quality between the various speak
ers unless overdriven. 

But let us next listen to each speaker reproducing 
the sound of a tin can bouncing along the street, 
and we at once notice wide differences. An orches
tra or the sound of applause, or clapping of hands 
will not sound alike on any two different brands of 
loudspeakers, because the tortuous complexity of 
the wave shape has placed several kinds of labor in 
varying degrees upon each speaker. This has to d o 
with the dissimilar kinematic behaviour of the 
diaphragms. No loudspeaker can exactly follow a 
square wave. 

Few musical instruments emit sinusoidal tones. 
Nearly all are complex, because of their harmonic 
.components. The wave shape in any short period of 
itime is further altered by the superimposition of 
many instruments as in an orchestra. This complex 
.a nd irregular wave pulse stresses the loudspeaker 
and separates the tadpoles from the frogs. 

A single sine wave of sound is extremely rare un
less synthetically created. This is true of optical 
waves as well as sound . The sounds on the face 
of the earth , machines, the sing in$ of birds or 
men, the noise of the surf, the wmd, rain and 
storm, your city symphony or favorite crooner aU 
have a complex structure abounding in harmonics 
and overtones. They never resemble the smooth 
ripples sent out when a stone is dropped into a 
pool. 

The simple sine wave is just a handy concept for 
analyzing more complicated wave effects. About 
150 years ago, the mathematician Fourier excited 
great attention by his assertion that by a suitable 
choice of simple sine waves of different frequencies, 
any prescribed complex wave could be constructed. 
This seemed at first unhelievahle. What about repe
titious curves with sharp corners, with needle point 
spikes, square waves and saw-tooth curves or curves 
with all kinds of humps and dips within each time 
period? Fourier was able to prove with mathemati
cal precision that his method held good for a ll 
cases. 

The process of analyzing a curve consists of find
ing the particular numerical values of the co
e fficients of the Fourier equation so that it will rep
resent the given curve. It is possible to rep~oduce 
mathematical1y the curvaceous silhouette of Marilyn 
Monroe with reasonable likeness using about twenty
five . coefficients. It is a long and tedious process. 
Better to buy a pin4 up calendar. 

Fourier, (Jean Baptiste Joseph , 1768-1830) was 
employed hy Napoleon to compute gun fire and 
the trajectory of cannonballs. He accompanied 
Bonaparte on campaigns. He was more than a 
mathematical genius, he was a capable statesman, 
highly cultured, encouraged literature, a political 
liberal , and for a time governed lower Egypt. Like 
Lord Rayleigh he made many contributions to 
mathematics and science without much recourse 
to experimentation or objective physical testing of 
his theories. What is known as the "Fourier Series" 
for a time upset the theory of functions . The situa
tion was saved by others who showed tha t the 
Fourier series of a continuous function is summable 
by the method of arithmetical mean. 

Each week I examine dozens of sound waves, 
observe their pattern on the oscilloscope and hear 
them via loudspeakers. I never cease being amazed 
that a fragile paper diaphragm can do such a 
«edihle joh. If I strike a chord on the piano 
holding down three keys , I am listening to the 
effect of hundreds of smooth acoustic ripples acting 

:s imul taneously on my basilar membrane. Amazing! 
If you would like a strobe disc for checking 

your turntable speed, please write me and men~ 
tion the Pro's Nest. 

Q) 
AUDAX, INC. Manufa,turers for Fine Loudspeakers 1 Division of REK-O-KUT COMPANY 

• 38-19 108th Street 

Corona 68, N.Y. 
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HAROLD LAWRENCE~' 

Richter I n London 

By THE TIME Sviatoslav Richter made 
his first appearance in England on 
July 8, interest among Londoners 

had reached a high point. Until his tri
umphant series of recitals in New York 
last fall, Russia's foremost pianist had 
never before performed in the West. A 
few of us heard him play in Russia, as 
well as in Warsaw, Prague and Sofia; 
and the Philadelphia Orchestra collabo
rated with him in a performance of Pro
kofiev's Filth Piano Concel·to in Lenin
grad in 1958. To the vast majority of 
music lovers outside of Russia, however, 
Richter was still a vague, legendary 
figure. Glo'wing reports were brought 
to the Western world by the pianist, 
Emil Gilels, and the cellist, Mstislav 
Rostropovitch, both of whom arrived 
in the United States with the first batch 
of touring Soviet artists in 1954. But 
the only direct evidence of his playing 
came from his prolific output of re
cordings, most of which were engineered 
in Russia. Tbe British now had their 
turn to hear Richter early this year. 
Illness, however, forced the pianist to 
cancel all engagements in March and 
April, thus postponing his trip to Lon
don for another four months. Finally 
the dates were set: Richter was to play 

26 W. 9th St., New Y01·7c 11, N.Y. 

three solo recitals and two orchestral 
concerts in no less than ten days. 

Richter's "Private World" 

When it was all over, Richter left 
hi s English audiences impressed, but 
while all the critics agreed that Richter 
was one of the outstanding pianists of 
our day, some were plainly disappointed 
by the apparently limited dynamic range 
of his playing, and by his accent on 
introspection rather than virtuosity, 
qualities which the acoustics of the 
sprawling Royal Albert Hall probably 
helped to underline. From the nature 
of the reaction, one can assume that the 
press and public somehow had expected 
other things from their Russian visitor. 
This might explain the emergence over
night of a phrase written by a critic to 
describe the impression created by the 
celebrated pianist at his first recital: 
"The private world of Mr. Richter." 
The reference is to Richter's ostensible 
indifference to the public while in the 
tp_.roes of a performance. When a London 
Times reporter queried him on this point, 
Richter denied that he was ever un
aware of his audience (no mUSICian 
ever is), "but I know for sure that if I'm 
over-aware of an audience, then my 
concentration on realizing a composer's 
intentions lapses and I don't give of my 
best." 

Fig. 1. Richter and Rostropovitch recording Beethoven. (Photo by Harold Lawrence.) 
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Richter does not try to win over his 
public merely with the surface excite
ment of a virtuosic approach. His is 
a more profound conquest, based on 
superb technical control, a singing tone, 
and a clear projection of form and 
structure. It is axiomatic that a pianist 
should heal' the color and intensity of 
each note in his mind's ear before he 
actually produces it. With many pian
ists, some notes just happen. Not so with 
Richter, whose playing is alive with ex
pressive details, each a part of a broad, 
well thought-out concept. The concept 
may sometimes miss the mark-and 
Richter would be the first to admit that 
no single pianist holds the key to under
standing of all styles-but it is invari
ably characterized by an extraordinary 
sense of unity and conviction. As for 
dynamic range, between his pianos and 
fortes lies a full spectrum of subtle dy
namic shading, which probably accounts 
for the fact that Richter never finds it 
necessary to thump the keyboard. 

Richter In the Recording Hall 

The worlds of Mr. Richter, both pri
vate and otherwise, were placed under a 
magnifying glass during a series of re
cordings which the 47-year-old pianist 
made for Philips after his last orches
tral concert in London. The setting was 
the Walthamstow Town Hall, one of 
England's most active recording sites. 
Standing by in the hall on the after
noon of the first session were two con
cert grand pianos, a Bechstein and a 
Steinway, along with their respective 
tuners. Not having recorded in Waltham
stow before, Richter wanted to be sure 
that the instrument he used would be 
the best match for the auditorium's 
acoustics, and for the character of the 
works he was about to record with the 
London Symphony Orchestra-Liszt's 
two piano concertos. 

In one of the most effective numbers 
in the Moiseyev Ballet repertoire, male 
dancers move swiftly across the stage, 
their legs completely hidden from view 
by long black capes. This gliding motion 
was what came to mind on meeting 
Richter for the first time. Silently, with 
effortless grace, his head cocked to one 
side as if listening to an inner musical 
conversation, Richter approached us in 
the control room, shook hands all around, 
and, accompanied by Kiril Kondrashin 
(his conductor in the Liszt concertos), 
proceeded directly into the hall. After 
tossing off a few arpeggios, some scales, 
and several resounding chords, Richter 
quickly made his choice. The Bechstein 
was rolled into position, and the session 
got under way. 

Although Richter and Kondrashin had 
performed the Liszt concertos only the 
previous day with the London Syrn

(Continued on pl,1ge 86) 

AUDIO • SEPTEMBER. 1961 

A 
WARNING 

to people 
who have purchased 

Dynetic®Phono Cartridges 

You own the world's finest stereo cartridge. 

Its superior performance depends upon the Shure 
Dynetic Stylus Assembly. An inferior stylus re
placement will audibly detract from the cartridge 
performance ... and increase record wear. 

Laboratory Test Findings: 
Shure laboratory tests show that the imitation stylus assemblies labeled 
as replacements for the Shure Model N7D Stylus Assembly vary dras
tically in important performance characteristics. For example, the 
compliance varied from a low of 0.9 to a high of 11.5, requiring 9.0 
grams to track a record with a low compliance stylus, and 2 grams with 
a high compliance stylus. The high compliance stylus retracted at 
4 grams needle force, alJowing the cartridge case to drag on the record 
surface, thereby becoming inoperative. Response at high frequency 
(relative to the ikc level) ranged from a S.Sdb peak to a drop of 7.Sdb. 
Separation varied from "good" (27db) to "poor" (16.Sdb) at ike. 
These figures reveal that there is very little consistency in performance 
characteristics of the imitation Dynetic Styli. 

In each of the categories shown above, the results ranged from good 
to poor. As a matter of fact, only 10% of the samples met the Shure 
performance standards for the Shure N7D Stereo Dynetic Stylus. In 
addition to our test findings, our Service Department records show 
that an increasing number of Dynetic Phono Cartridges are being 
returned because of poor performance-and our examination has dis
closed that most of these returned cartridges are using imitation 
Dynetic Styli. 
Conclusion: Obviously, if an imitation Dynetic Stylus is used, we 
cannot guarantee that the performance of Shure Dynetic cartridges 
will meet the published Shure specifications. Accept no substitute. 

* look for this wording: 
"THIS DYNETIC@ STYLUS IS PRECISION 

MANUFACTURED BY SHURE BROTHERS, INC." 
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JAZZ AND ALL THAT 
(from page 75) 

Budd Johnson: Let's Swing 
Prestige Swingville 2015 

In the last two or three years, mo re people 
became aware of t he estimable qualities of 
Budd J ohnson than all during a playing career 
that stretches back three decades and beyon d. 
As bulwark of the sax sections in the Quincy 
J ones and Bill Evans bands, he made consid
erable impact on recordings an d drew atten
tion everywhere he appeared before a n audi
ence, Johnson always had the r espect of 
fellow musicians, bu t the admiration he now 
enjoys f rom young and old is usually reserved 
for greater Innovators or remarkable stylists. 
When J ohnson sits In a band, however , he 
speaks with authorit y in the ensembles and 
each of his tenor -sax solos seems exactly 
r ight, regardless of period or style involved. 
Any popularity poll to select the perfect big 
band musicia n should r esul t in a tie for fi rst 
place between Johnson and H arry Carney. 
Coun t Basie is h is latest employer , and the 
associa tion should be productive of additiona l 
model solos for other players to shoot at. 

With Keg Johnson on trombone to con
t ribute brotherly reminiscences, t he present 
release becomes a f amily affair, and the close 
ensemble work is a pleasu re to hear. The 
trombonist growls migh tily during muted pas
sages on B lu es By BUdd. P ianist Tommy F lan
agan assists admira bly on three or igina ls , and 
the quintet's oth er rhythm members are 
George D uvlvier, bass, and drummer Charlie 
Perslp. T he featured soloist reveals aga in how 
a tenor player should sound in a leisurely ap
proach to several facets of Ser enade In Blue, 
F alling In Lov e Wit h Love, and Someone To 
Wateh Over jJ[ e. 

INSTRUMENTS 
FOR PRECISION 

CIRCUIT ANALYSIS 

Proved in every type of 
service, these quality in
struments are used by 
experts for FCC "proof
of-performance" tests and 
supplied as original equip
ment with many broad
cast station installations. 

Cannonball Adderley: Cannonball 
Enroute Mercury MG2061 6 

Da ting fro m the days when the Adderley 
brothers were under con t ract to Mercury, this 
r elease j ust goes to show tha t the label had a 
good thing and should have held onto it. 
Since the pa il' signed with Riverside a nd 
rocketed to success, Mercury belatedly issued 
another of t heir LP 's t itled "Cannonball 
Adderley Quin tet In Chicago," which p roved 
better than any of the quintet' s previous work 
fo r the company. The present a lbum belongs 
in the same category, and t here is every in
dica tion t hat a more t imely arrival on the 
market place would have hastened wide public 
acceptance of the quintet's product. 

Along with the sessions Cannonball a t
t ended at BIue Note and Columbia while work
ing for Miles Davis, the two albums show the 
alto-sax star rounding the corner en route to 
fame and fortune. One of the most interesting 
and creat ive periods in a ja zzman 's career is 
when an individual s tyle f alls in to shape, 
and Cannonba ll applies t he finishing touches 
here during L over Man , A Foggy Day, and 
The Way You Look T oni ght. Nat colla borated 
with Ray Bryant in writing 18th Century 
Ball" oom, and wields his cornet on an early 
excursion in to cu r rently popula r soul music 
on That Funky Tmin. P ianist J unior Mance, 
bassist Sam Jones and drummer Jimmy Cobb 
complete t he quintet, but are r a ther dimly 
recorded. 

The Barrel-House Blues Of Speckled Red 
Folkways FG3555 

When rediscovered several years ago by a 
group of St. Louis blues en thUSiasts, Speckled 
Red was working in t hat city as a porter 
and played only occasional jobs as pianist and 
entertainer. With an assist from Erwin Hel
fer 's privately produced LP "Primitive Piano," 
which lists three titles by the pianist, the 
news filtered th rough channels to Europe, 
where excitement over early blues players 
often reaches fever pitch. As a r esult, not 
on ly a re regula r engagements available at 

Bu ilt · in dummy anten na, standing wave ratio in · 

dicator. direct reading RF watt meter. Model 650 

( for 52 ohm line) and Model 65 1 (for 73 ohm lin e) 

indica le Iransmitter ou l pul power up to 125 watts 

direc tl y. Model 52·500 gives di rect readi ngs up to 

600 watts and is des igned for pe rmanen t connec

tion into 50 ohm coaxia l lines such as RG ·8/U. 

Model 404 Unear Oelector. Co mbined R F detec· 
tion and audio br idging ci rcui ts for use with any 

distorti on mete r. 400 kc to 30 mc range with 20-30 

volt RF ca rrier. Essen ti all y flat freq uency respo nse 

from 20 to 50 .000 cps. 

Model 300 Frequency Meter. Measures aud io frequ en· 

cies to 30.000 cps in 6 ranges. I ntegral power 

supp ly an d input level con tro l. 

13Mia & C)1/~, Jne. I Beaver Road, Bristol, Peniia~ 
MODEL 400 DISTORTION METER 

• Frequency Range: Fundamen tals from 
30 to 15.000 cycles. Measures Har · 
manics 10 45,000 cycles. I Specialists in Designing and building 

I equipment to operating specifications 
J 
1 
l 
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B & W als.o design and manufacture filters for : ANTENNAS 
.RADIO INTERFERENCE. RADIO RANGE. UHF and VHF as 
well as many speCial types deSigned to performance speci-

• Sensitivity : .3 volts mi nimum input 
required for noise and distortion 
measu remen ts. 

• Calibr ation: Distor tion measur emen ts 
± .5 db . Vol tage measu rements: 
± 5% of ful l sca le at 1000 cyc les. 

• Residua l Distorti on : .05%- 30- 15.000 

home, bu t t he 68-yea r-old veteran frequen tl.y 
goes abroad on concert tours. Dansk recorded 
this program in Denmar k during a recen t 
visit, and F olkways can chalk up another 
credit mark for r eleasing in t his country the 
only LP devo ted en tirely to one of the fe w 
au thentic and unspoiled foUr a r tists. 

Speckled Red was born Rufus Per ryman 
nea r Atlanta, Geo rgia, a nd was makiug a 
living as an itinerant pianis t before the first 
World War . H e " isited most of the cities anti 
towns where employment was open and first 
heard many ea rly piano styles from the orig i
nators. H is specialties include hot and furio u" 
versions of P ine T op' s Boogie Woogie, and 
Charlie Davenport's Cow Cow B lu es. T he res t 
of h is exper ience is crammed helter-skelter 
into t he barrel-house style which was most in 
demand during his f orma t ive years, and .he 
uses i t with slight variation on f ast blu es, 
pop t unes and such entert ainer's numbers as 
You Ai.n't N o Good and Why D on' t You Prac
t ise What You Preach Y This conglomeration 
is just the sort of thing that intriques blues 
collectors, and they delight in puzzI!ng over 
the pieces. A producer in this country might 
have ru led out the vocalizing on pop tunes, 
but the Danes a re more tolerant of If I H al! 
A M i llion Dollars and I Got A Feeli ng I ',,, 
Falling. Besides, the songs never sounded the 
same before. Samuel Charters contributes a 
detailed analYSis. 

Mal Waldron: The Blues Minus You 
Music Minus One MM01011 

Some idea of how modern blues have grown 
in variety and expanded in form c,!-n be ob
tained from this se t of trio accompanimen ts. 
which a re designed to assist va rious horns 
at h ome practice sessions. All ten titles are 
recent compositions of Mal Waldron , who also 
w rote short descriptions and nota tell the 
themes for the instruction booklet enclosed, 
and he deems it necessa r y to divide the li st 
into six categories. At tha t, t raditional s ty les 
are considered only when used as a baSis for 
modern derivations , and Waldron could easily 
cite a greater number of h eadings than baUad 
blues, church type blues, minor blues , back
beat groove blues, cookin' blues and model'll 

MODEL 200 AUDIO OSCILLATOR 

Freq uency Range: 30 10 30.000 cycles . 
Fr equency Response: Belte, Ihan 
± I db. 30 to 15. 000 cycles wi th 500 
ohm loa d. 

• Stabil ity: Belter tha n 1%. 
• Cal ib ration : ± 3.0% of scal), reading. 
• Voltage Outpu t : 10 vol ts into 500 ohm 

load . 
• Distorl ion : Less than .2% at 5 vol ts 

MODEL 600 DIP METER 

Cove rs 1.75 to 260 mc ir 5 bands. 
Monitoring jack & B+ OFF switch. 

• Sh aped for use in ~a r9 · t o·get · a t , 
places. (. I 

,. 
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uisg'ui sed blues. The novice who expects to 
master tbls much of the idiom successfully 
should start with a thorough grounding in 
the older types of blues. 

As the trio's pianist, Waldron demonstrates 
a close familiarity with the earthy beginnings 
of the various forms. Students anxious to 
make comparisons with the work of other 
instrumentalists can trace the titles to small
group recordings on the Prestige label. 
Charles Perry is the drummer, and bassist 
Wendell Marshall's firm backing, a long with 
Dave HanCOCk's fine engineering job, will 
keep hesitant players on the right tracl<. 

The Greatest of Dizzy Gillespie 
RCA Victor LPM2398 

These dozen reissued selections cover Dizzy 
Gillespie's 1946 all-sta r septet and the second 
of his big bands, which was organized in th e 
summer of 1946 and lasted un til 1950. Half 
of the eight band numbers chronicle the rise 
of Afro-Cuban rhythms, with the leader col
laborating with the late Chano Pozo on 
Manteoa, and with George Russell, on Gubana 
Be and Gubana Bop. Walter Fuller t ells how 
Gillespie took the new concept to Scandinavia 
on Swerli8h Suite. The band's bassist in 1947 
was still Ray Brown, and he appears in the 
showcase Two Ba8s Hit. The septet sets the 
stage for the larger group on 52nrl Street 
Theme, Night In Tuni8ia, Ol' Man Rebop, 
and anthropology. Anyone doubting the in
fluence of Lionel Hampton on Milt J ackson 
should compare the vibes work here with 
Hampton's solos on the current reissued 
"Swing Classics," (RCA Victor LPM2318) . 
Engineers have trouble today handling Gil
lespie's trumpet with a big band, and things 
were no different then. .l'E 

AUDIO ETC 
(from page 14) 

glasses to clean them. Whether this is in
herent in the sound-system or was some 
speci.es of room-effect, a coup]jng witb 
my room space, I cannot say. It made 
speaking voices slightly metallic, but in 
most music I quickly forgot all about it. 
Generally speaking, this system produces a 
good sound from a component point of 
view and a marvelous Bound in comparison 
with many an expensive competing "con
sole." 

Stereo' Most. interesting. The sound
spray from the Reflection Coupler goes out 
the wall, semi-parallel, some of it bounc
ing back at varying angles and a lot of it 
continuing until an obstruction is met, to 
one side or the other. That obstruction 
ideally is a reflecting corner or equivalent. 
No great harm is done if a hard chair or 
a t able or two intervene, but I'd suggest 
you beware of plush furniture at the sides 
anywhere near the unit. (There isn't a 
speaker in the world that can stand up to 
an overstuffed couch.) 

Tbe intention of the system, clearly, is 
to acbieve a stereo spread by reflection, 
out of the plastic reflector units and with 
the help of the room corners to each side. 
The intention, I am happy to say, is quite 
realizable and with a reasonable minimum 
of finagling. You do hear "big" stereo 
from this system when properly set up. 
There is a very clear difference between 
stereo and ·mono-the acid test. 

I found quickly what the Coupler's de
mands from me were. And its limits. First, 
it must be placed in a balanced position, 
equidistant from two identical or reason
ably similar corners. As in all stereo, sym
metrical positioning is vital. 

When I put the unit about two feet from 
one corner and SL'r or seven feet from the 
other, the stereo was small and cramped, 
the sound coming too noticeably from the 
back of the unit itself . But when I slid it 
sidewise so tbat the distance to the nearest 
corner was four or nve unobstructed feet, 
immediately the sound was vastly improved. 
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Now for the fi rst time you 'll be able to get the world-renowned Ortofon arms 
a nd stereo cartridge at your hi-fi dealer's . .. a superb companion to your Thorens 
TD-1 24 . . . a g iant step forward in eliminating residual distortion and response 
deficiencies from even the finest m usic systems. 

Only Ortofon, supplier of studio recording equipment to the world's foremost 
recording companies, both in the U . S. and abroad, has ach ieved t he perfection of 
balance, the precision of tracking, the absolute minimum of inertia needed to 
play your finest records and prese1've thei1' superlative In-and-new quality. 

See and hear the Ortofon arms and stereo cart r idge at you r dealer or the 
New York Hi-Fi Show Room of ELPA Marketing Industries-sole U. S. Repre
sentatives for Thorens and Ortofon products. >'9 

Guaranteed for one full year. Sold only th rough carefully selected franchised dealers. 

WOR LD FA MOU S STUDIO EQUi PM ENT 

A Division of ELPA Marketi ng industries. inc .• New Hyde Park, New York 
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The unit itself was no longer an apparent 
sonrce; the stereo spread out gratifying to 
occupy the whole side of the room. 

In order to do this I had to seal off one 
door panel temporarily, usin gthe door as 
part of my back·wall reflection. I n all 
stereo situations you must be ready to do 
things like that if you want good stereo 
sound, even with a unit of this sort, de· 
signed for maximum convenience. But, in 
compensation, I found that a standing 
record cabinet no higher than my head and 
a foot deep could act quite nicely as one 
"corner," allowing me to place the speaker 
bench somewhat off-center, not exactly in 
the middle. The effect is, indeed, quite 
flexible, just so long as you satisfy the sys
tem's need for a balance between one side 
and the other. That you must do. You are 
required to find the point on your wall 
where the speaker, so to speak, feels happy, 
and you ignore this at your own risk. 

Finally, I found that Reflection Coupler 
stereo is decidedly best at a distance, 
across the room. Closer up, the stereo is 
only so-so, and at very close range-almost 
on top of the unit- you hear hardly per
ceptible stereo direct from the rear speak
ers, as you look down at them. Note that 
this is in interesting contrast to the usual 
situation with one-piece cabinetry for 
stereo, where good stereo sound is audible 
only from close to the cabinet. Chalk this 
advantage up to the reflection principle. 

That's all there is to say, except to ob
serve that the principle itself, rear-aimed 
speakers against the wall, aimed by curved 
sidewise reflectors, is applicable to many 
furniture patterns, A new model, the editor 
tells me, fits flat up against your wall, only 
a few inches thick and upright like a 
panel; that would be the new "thinsy" 
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shape now becoming popular. Another trick 
idea is a Reflection Coupler sofa-a sofa 
with a back, of course, to be pushed up 
against the wall. No pillows along the top 
edge, but then you don't usually need head 
pillows for that kinds of sofa. The entire 
speaker system would be "inside" the sofa, 
with the tweeters mounted handily in the 
back section against the wall. Very nice. 

3. CRYSTAL-TUNED FM 
I have had a Karg Crystal Controlled 

Tunematic FM tuner on hand, Model CT-3 
with 12 crystals and a remote control push
button station selector, for an outrageously 
long time. I haven't a good leg to stand 
on; just too many things pulling me in 
too many directions; and now I've gone 
and taken the thing to the most unlikely 
place for such a tuner, my country home 
where I can pick up 60 or so FM stations 
-not one of them less than forty miles 
away! Well, no matter; at least I can see 
where Mr. Karg's very special tuner can 
fit into the picture, and I'll be happy to 
pass on the information. 

A friend of mine worked for a long 
while, a good many years back, on the first 
such tuner I'd ever seen in person. His 
worked by a telephone dial; you dialed 
your station. This one, the Karg, has a 
circular selector dial with a light behind 
it to illuminate each station name as you 
snap it into place. 12 crystals, turret
mounted, each unerringly ground for a par
ticular frequency, and if you move to an
other location, Karg will exchange any of 
them for 11ew 011es at no cost, tossing in a 
general factory looking-over as part of the 
bargain. 

The Karg people were ever so consider-
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ate of me-they set my tuner up with a 
whole ring of 12 local New York area FM 
stations, including such nice items as 
WBAI, the Pacifica Foundation outlet that 
doesn't have co=ercials (but does ask 
you to help it pay for itself) and, of course, 
my own WNYC, which gets paid for by the 
city, though I don't. There was WNCN, 
the Concert Network outlet, WPAT for 
news in New Jersey, and a solid network 
representation, WOR, WNBC, W ABC, 
WCBS- the works. WQXR, naturally, the 
original good-music-and-co=ercials sta
tion, and then there was WRVR. . . . I 
deliberately cite all of these to give you 
an idea of how much twelve stations can 
amount to. Plenty. 

Now here I am in Cornwall, Connecticut, 
and on the WRVR crystal I get a local 
outfit called WKIP, P oughkeepsie. I hear 
a faint shadow of WNYC, and a stronger 
shadow from the network outlets. WBAl 
just goes glubglubglub . It's a feeble sig
nal, any way you tune it. WQXR's network 
affiliates are all around, but they don't fit 
this particular set of crystals, and the 
same with the numerous Concert Network 
stations nearby. I'm tuned fixedly to their 
New York outlets, far, far away. All of 
which shows how special a tnner this is. 
To use this one here, I would have to choose 
a new set of 12 stations and send in my 
crystals for replacement. 

Of course the whole point is that the man 
who buys such a tuner has other very good 
reasons for doing so, and he will order his 
crystals as he wants them in the beginning. 
Choice of twelve. Given its specialness, a 
crystal t uner is a highly desirable item and 
decidely worth your consideration before 
you jump overboard to retrieve a standard, 
continuous-tune job that will bring in all 
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PEAK PERF RMANCE 
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W hy does the art of recording reach its peak in Vienna? 

Because h ere, in " the home town of music", artist and engineer work together 
to meet the challenge of Haydn, Mozart and Beethoven - of Vienna's great 
Symphony, Philharmonic and Staatsoper - and of the world's most critical 
audience. And because AKG is on this team that makes the truly significant 
advances in the technique and equipment of recording. 

E'ach AKG microphone from $12 to $900 has gained, from this collaboration, 
a quality that stamps your tapes with the earmark of AKG, Earwitness 
Fidelity. Compare an AKG wi th any at twice its price - for clarity, sensitivity, 
range, directional discrimination. Whatever your standards and your budget, 
there's an AKG microphone to bring your recording, broadcasts or PA to 
a peak of perfection with dollars and dB's to spare! For catalog and nearest 
dealer write the USA import and service agents - Electronic Applications, 
Inc., Stamford, Connecticut, ( 203) DAvis 5-1574. 

1. D 11 N Dynamic Cardioid. For amateur tape 
recording. Bass·cut switch. 80·13k cps. 
2.5 mV/pbar. High and low impedance . $27. 

2. D 88 Duplex Dynamic Cardioid . For mono, 
and MS/ XY stereo, recording. 80-15k cps. 
0.18 mV/ pbar. High and low impedance. $54. 

3.0 19 B Dynamic Cardioid. For semi·pro tape 
recording. Bass·cut switch. 40-1Sk cps. 
0.18 mV/pbar. High and low impedance. $58. 

4. Dyn 200K Studio Dynamic Omnidirectional. 
For fine studio recordings. Very flat 30-15k 
cps. 0.15 mV/pbar. Impedance 200 Ohms. 
$110 

5. C 29 A Condenser, Cardioid-Omnidirectional. 
Miniaturized for TV low-visibility. Very flat 
30-20k cps. 1.3 mV/ pbar. Converts 50/200 
Ohms. $379.50. 
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the stations, good and bad, plus every bit 
of noise in between. 

Why a crystal tuned Two very good 
reasons. First, it is absolutely drift-free_ 
Each station is locked permanently in 
exact tune. No AFC, no nothing. Leave it 
and come back a year later, it'll still be 
precisely tuned where you left it. This fea
ture is vitally important in professional 
installations, where exact tuning must be 
automatic and unquestioned. The Karg 
unit has adapted the principle for home 
hi fi use, and with this tuner you will never 
need worry about ont-of-tune wandering. 
Especially in recordings off the air, and 
very particularly in unattended recordings, 
the only sort that are of any use to most 
of us who take down music via FM. You 
can leave this machine to take care of it
self with absolute confidence and you'll 
never miss a recording on account of it. 

Second, these stations are discrete points, 
quite without dial-space between them. You 
don't move along from one to the next, you 
click directly. There is no inter-station 
noise pickup whatsoever. Very useful, like 
a TV set. (But TV sets get out of tune; 
this doesn't.) 

As a result of this directness of ap
proach, the numerous fancy controls on 
standard FM tuners are happily missing 
here. Just Olle big circular dial, plus an 
optional volume control that may be 
switched out. That onght to please many 
users. 

I should add that as far as I can deter
mine on short trial by ear, the Karg lives 
up to its very high quality specifications, 
in line with its inherent potentialities for 
accurately perfect FM recepton. It looks 
the part, too, and takes up a lot less room 
than other tuners I've tried. It's a very 
refined, direct-purpose sort of instrument, 
concise and to the point. 

Two points to add. The sensitivity of 
this tuner is not particularly high, in line 
with its intended use with high-quality 
nearby FM station signals. I would not 
suggest its use in extreme fringe-area re
ception, such as mine, even with a fancy 
antenna, unless you have your stations well 
chosen and want them to stay in tune or 
else. On the other hand, maybe 90 per cent 
of potential users are not in the fringe 
areas, or can at least pull in enough strong 
stations to cover all anticipated needs. For 
such people as these, I note that there are 
Kargs with 10, 8, and 6 channels at pro
portionately lower prices. For most people, 
six stations is a lot. Yes, I tune in 60, 
but in daily use I listen to three or four, 
most of the time. Just two will get me 
most of what I need in music and news. 

Secondly, my Karg Tunematic came with 
the remote control attachment aforemen
tioned. It may be your meat- a handy 
pushbutton at the end of a long, fat cord, 
and each time you push, the tuner moves on 
to another station, counter-clockwise. You 
can sit in your easy chair and tune away 
like mad without moving more than a 
thumbnail. 

I didn't find it very helpful, myself. For 
one thing, there's t hat cord, just one more 
cable to tangle and trip over. This isn't 
wireless. Then, the motor only kicks the 
dial in one direction; if you miss, you have 
to go all the way around to get back again. 
Moreover, I found that when t he remote 
is connected you can only move the dial 
by hand in one direction. Try it the other 
direction and it goes zzz, zzz, zzz. With 
the remote turned off, the dial moves either 
way by hand. 

Suit yourself- some people love remote 
controls. I have one for my Fisher 400 ex 
stereo preamp, too, but somehow I've never 
got around to connecting it up. One more 
cable, again. IE 
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WEATHERS PROFESSIONAL 
STEREO PICK-UP SYSTEM 
now available for home use! 
It took five years of painstaking research and uncompromising design 

to develop what is undoubtedly the world's finest pickup system. To 

accomplish this amazing engineering feat, Weathers created the unique 

"Amplified Bridge-Circuit". This is at the heart of the pickup .•• with it 

you achieve a freshness and fidelity of sound that defies duplication by 

any other pickup system! Weathers professional pickup reaches down 

into your records' grooves where they've never been touchet{ before .•• 

makes ola records sound like new. Sturdy, Iight-in-weight tone arm floats 

gently down on your discs, tracking with a force of less than 1 gram •• • 

protecting your valuable records from damage and wear for a lifetime! 

Audiophile Net ........... .... ............................. $129.50 
(Complete with Weathers Stereo Tonearm) 

With 33 V3 Turntable .................. $189.45 complete 
Your present Weathers FM or regular system can 
be easily converted by ordering the Weathers Con-
version Kit ............ .... ..... ................... ............ $91 .00 

Write for free fold er and name of your nearest dealer to: 

WEATHERS INDUSTRIES 
A division of Advance Industries, Inc . 

66 E. Gloucester Pike, Barrington , N. J. 

See the entire Weathers line at the New York High Fidelity Show, Room 601 
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ABOUT MUSIC 
([1'om page 81 ) 

phony Orchestra, they nevertheless 
settled down to an intensive rehearsal. 
K ondrashin aimed for a t ight rapport 
between solo and tutti, and a more pre
cise ensemble within the orchestra it
self. H e conveyed his instructions to the 
players by means of a terse vocabulary 
made up of English, Italian (for ex
pression marks, dynamics, and tempo), 
and Russian. His native tongue was used 
only for r ehearsal letters : "M-Mikhail ! 

N- Nicolai! (or) V- Vladimir!" At 
last, the Russians announced they were 
r eady for the first 'take.' The recording 
crew was ready, too, having achieved a 
good solo-tutti balance while the re
hearsal was in progress. There was noth
ing further to do but start the tape and 
film machines, and slate the first take 
pf the session. 

There is something about a playback 
that unsettles all but the most thick
skinned recording artists. Some p er
f ormers walk the "mile" from the hall 
to the control r oom as if it were to their 
own executions, and cringe when they 
hear the first notes sound from the loud-

86 

What customers say about the new 

GRADO STEREO CARTRIDGES 

"Fantastic sound, equal to the finest tape I have 
ever heard" 

"That one year unconditional diamond warantee plus 
the five year guarantee against wear, is the best yet. 
Excellent sound" 

\\1 was only able to purchase an inexpensive system, 
but my Grado makes it sound like twice the money" 

"The greatest Improvement to my system for the least 
money. Difficult to believe I am listening to records" 

"The quietest surface I have ever heard. The sound 
is a dream come true" 

NEED WE SAY MORE? 

GRADO SENATOR SERIES STEREO CARTRIDGE audiophile n ~ t $24.95 
GRADO CLASSIC SERI ES STEREO CARTRI DGE audiophile net $37.50 

GRADO LABORATORY SERIES CARTRIDGE audiophile net $49.50 
l ABORATORY SERIES TONE ARM $39.50 

speakers. It can be a painful, irritating, 
frustrating, and, on rar e occasions, ex
hilarating experience, to which not even 
a veteran such as Richter is immune. In 
moments like these, his mobile f eatures 
range in expression from keen disap
pointment (often punctuated by a deep 
Slavic sigh); to intense displeasure at 
hear ing a slip ; or quiet j oy over a pas
sage that struck home. 

Richter, like many musicians, dis
trusts the post-mortems of r ecOl'ding 
(that is, the splicing of the tape) , and 
will do everything he can to avoid the 
editor's blade. H is approach to record
ing is a throwback to the 78-rpm era 
when a musician had to bring forth some 
four minutes of inspired, unblemished 
playing. He is almost f anatically op
posed to "patching," the process of put
ting together a phrase, or a passage 
from multiple takes. His ideal of the 
"long take" will lead him to re-recoril 
entire works several times until he has 
achieved the finest over -all performance 
of which he is capable. In the case of 
the Liszt works, even after the recording 
staff and the conductor assured Richter 
that the First Concerto was "in the can," 
the pianist insisted on performing an
other complete t ake, having renewed his 
energies with extra quantities of sugar 
cubes and bitter chocolate squares. And, 
to everyone's amazement, he surpassed 
all his previous takes. 

Fig. 2 . Richter and Rostropovitch listen 
to playbacks. (Photo by Harold law 

rence. ) 

I n most p erformances of the Liszt 
concertos, the brilliant, flamboyant side 
of the music is stressed. Richter's in
terpretation runs counter to this tradi
tion, containing more fire than fireworks. 
Nothing is lacking in terms of virtu
osity, as the opening octaves of the First 
Concerto instantly demonstrate, but 
rarely does one encounter such sensitive 
delineation of the lyrical elements of 
these Romantic works. The beginning of 
the second movement of the E F lat Con
certo is a case in point. This nocturne
like melody, in Richter's hands, moves 
f rom one dynamic plane to the next with 
exquisite control, lingering almost im
perceptibly on certain notes in order 
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to mold the contour of a phrase, soaring 
to an appassionato climax in r inging 
octaves, and finally cascading down to 
the level of a whisper . (How often have 
we heard pianists treat this descent 
like a toboggan chute !) 

F ollowing the concerto sessions, Kon
drashin flew back to Moscow, and Rich
ter remained in London to record Bee
thoven sonatas with his f riend and 
chamber-music . partner, Rostropovitch. 
The sessions took place in an atmosphere 
of high spirits, Richter relaxing after 
his Lisztian ordeal, and Rostropovitch 
still basking in the glow of his success 
in two orchestral concerts at the Royal 
Festival H all. After the final t ake, Ros
tropovitch mysteriously asked Richter 
to play Chopin's F Minor Etude (opus 
25, no. 2). Puzzled, the lat ter complied; 
and Rostropovitch gleefully superim
posed the tune, Da?'7c Eyes (Ochi 
Tchornya), above the Etude, making a 
perfect quodlibet. Too bad the tape ma
chines had stopped rolling. IE 

LOUDSPEAKER MAGNETS 
(f?'om page 48 ) 

V is already achieving a good degree of 
saturation at the pole faces, substituting 
the new materials will not increase den
sity in the gap mater ially- merely in
crease leakage flux, which is not needed 
(Fig. 5) . Another alternative would be 
to beef up the pole f aces so a greater 
excursion could be handled without dis
tortion. Using this method will upgrade 
the power rating of the unit. Usually 
an initial design is thoroughly worked 
out. But too often, at a later stage, it 
is found advisable to increase clearances 

MAX ~ POINT 

H 

CONNECTING 
MAGNETIC MATERIAL 
RUNS A LITTLE BELOW 
SATURATION, ABOVE 
MAXIMUM PERMEA-

'BILITY POINT 
MAGNET WORKS AT BHmax 

lENGTt-VAREA IS B/ H TIMES THIS RATIO FOR GAP 
AFTER ALLOWING FOR LEAKAGE FLUX 

Fig. 7. A magnetic circuit schematic show
ing the relevant densities at which differ
ent parts of the circuit should be oper
ated, according to design . The calcula
tions must take into account total flux 
and total cross-sectional.area of the mag
netic circuit at each point, and must allow 

for leakage flux . 
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a significant advance 
in high-fidelity reproduction 

WE ARE PROUD TO INTRODUCE THE LONG.AWAITED 

dynatuner 

AN FM TUNER IN THE DYNAKIT TRADITION OF OBVIOUS 

superiority 

Complete includin9 cover, $79.95 kit ; $99 .95 se"1 i,kit; $119 .95 factory wired and tested 

Dynakit specifications are always based 
on reality rather than flights of fancy, 
so our Dynatuner specification of 4 
microvolt (IHFM) sensitivity appears 
somewhat archaic when practically all 
competing tuners imply greater sensi
tivity in their advertising. Performance 
is what counts, however, so we invite 
you to compare the DYNATUNER 
directly with the most expensive, most 
elaborate FM tuners available. 

We. know you will find lower distor
tion, lower noise, and clearer reception 
of both weak and strong signals than 
you ever expected. You will find new 
pleasure in FM listening free of distor
tion and noise. 

Best of all, the amazing performance 
of the Dynatuner is achieved in actual 
home use-and maintained for many 
years, since it can be completely aligned 
for optimum performance without ex
ternal test facilities. Thus, after ship
ment or after tube change, or after any 
other source of changing operating 
characteristics, the Dynatuner can be 
re-instated to peak performance. 

Naturally, 'the Dynatuner includes 
provision for an internal multiplex 
adaptor. The FMX-3 will be available 
soon and can be added at any time 
for full fidelity stereo FM reception
your assurance that DYNAKIT always 
.protects you against obsolescence. 

SIi9htly higher in the West. WrIte for detailed InformatIon on tlrl. and other Dynaldts. 

DYNACO, INC., 3912 Powelton Avenue, Philadelphia 4, Penna . 
• •. CABL.E ADDRESS : . D.YNACO . PHILA 
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A new concept from Fairchild that makes virtually every other arm obsolete by its remark
able anti-skating action. This is the patented action that overcomes the inward pull found 
in all other arms ... the major cause of right channel distortion. Coupled with the new 
SM-2 Linear Separation Cartridge, the Fairchild 500 produces sound that is unbelievably 
true to the original. A demonstration will prove that the 500 is the only new and better 
way to play stereo records. Complete details available. Only $55.00 for Arm·Transport 
and Stereo Cartridge. Also available Arm only $29.95 -Cartridge only $37.50. 

FAIRCHILD 
FAIRCHILD RECORDING EQUIPMENT CORP., 10-40 45TH AVE., LONG ISLAND CITY, N. Y. 

The First Book of its Kind - No Other Like It! 

SOUND in the THEATRE 
by Harold Burris-Meyer and Vincent Mallory 

Nothing like SOUND in the THEATRE 
has ever been published. It is the first 

book to set forth in authoritative detail what 
you can do with sound by ' electronic control, 
lUld how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re
quirements for electronic sound control from 
the necessities of the performance, the char
acteristics of the audience (hearing and psy
choacoustics), and the way sound is modified 
by environment, hall , and scenery. Sound 

" sources are considered for their susceptibility 

'

of control and need for it, and the many tech
niques for applying electronic sound control 

, are described and illustrated in thirty-two spe
~fiC problems. From these problems are de-, 

RADIO ~ 
MAGAZINES, INC. 
Dept. AG-I 
Post OffIce Box 629 
MIneola, New York 

I 81ft cnclosln, my remittance for $10.00 
Send my copy of 
SOUND in the THEATRE postpaid. 

(No C.O.D., all books sent postpaid in U.S.A. 
aDd 'po_alona, Canada, and Mexico. 
Add &Oc for Foreign orders.) ... ----~--------~-------------
~na ________________________________ _ 

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

THE AUTHORS 

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

CIIr-------- Zone _ Siale ________________ _ 

in the gap. This is done, and the magnet 
design not changed, with the shrug "It's 
probably adequate." 

Opening up the gap not only increases 
the amount of gap that has to be filled 
with field, it produces a mismatch (as
suming the origillal design was a match) 
between magnet and gap and also in
creases the leakage loss. So what may 
appear an infinitesimal increase in 
clearance may r esult in much-Iarger
than-expected loss of magnetic field. 
This is why manufacturers of the best 
loudspeakers prefer to tighten theil' as
sembly techniques and/or quality con
trol, so the narrower gap can be used. 

A good question that arises when you 
design a new loudspeaker is "ring mag
net or slug" ~ This can only be answered 
for individual cases. In general a slug 
has the advantage of less outside leak
age, because the return path is of a 
non-active magnetic material. But this 
does not necessarily mean the magnet 
itself has less leakage (Fig. 6) . 

The only way to answer the question 
is to figure out magnet dimensions of 
both types to supply the required field, 
with a suitable margin for leakage, ac
cording to shape, and complete the de
sign f or return path and pole faces, 
making SU1'e that the major part of the 
return path is not saturated but that 
the pole faces are (Fig. 7). At this stage 
it will usually become evident that one 
or other configuration is more suitable 
from a practical construction view
point. IE 

ONE STEP 
(f1'om page 54) 

ness transacted with Clarence and alert 
to the possibly lucrative future, sales
man Slater arranged a generous trade-in 
allowance for Clarence's old speaker sys
tem. It nearly paid for the new electronic 
crossover and power amplifier to go with 
the three-way speaker system that Clar
ence purchased. 

The new speaker made Clarence 
happy. He spent days and nights play
ing his records and finding fresh delights 
in each disc. Now, he was almost sure, 
his audio system was beyond reproach. 
To be completely sure, he invited Marcel 
Pre to listen to it. Marcel had initiated 
both Harold Detwiler and Victor Berlioz 
to hi-fi. Marcel was a pro's pro. 

"Your system is admil'able," Marcel 
said. "But tell me the truth, isn't it like 
ten people in a telephone both ? Too 
much in too little space. You need stereo 
to spread the sound, give it depth, sepa
rate the instruments from each other, 
ilupart a sense of dil'ection. You under
stand~" 

"You mean I need two channels, two of 
everything." 
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"You understand," Marcel said. "You 
have excellent power amplifiers and a 
marvelous speaker for one channel. Get 
the same for the second channel. Get a 
stereo amplifier in place of your present 
one. You should buy a stereo preampli
fier with a center channel output. Then 
you will need a third power ampli
fier, a third set of electronic crossovers, 
and a third speaker system. That can't 
be helped, but the results will be ex
quisite. For stereo you will require a 
new tone arm and a new cartridge. Your 
tape recorder. And buy a multiplex 
and amplification for the second channel. 
For you it will be simpler to buy a new 
tape recorder. And by a multiplex 
adapter so that you can receive stereo 
from a single FM station." 

All this was soon done, and the results 
were beyond Clarence's expectations. In 
the following weeks many came to hear 
Clarence's hi-fi system. Everyone ap
proved, most marveled, and no one ven
tured suggestions for improvement. As 
time went on, though, Clarence found 
his enthusiasm waning, because now all 
there was to do was listen. The excite
ment of buying, changing, adding was 
past. 

Then one night Marcel Pre brought 
along Ed Williams. "Ed is an electronics 
engineer and very much interested in 
audio," Marcel said to Clarence. "How 

AES 
HIGH FIDELITY 
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do you like this hi-fi system Y" Marcel 
asked Ed. 

"Wonderful, wonderful," said Ed. 
"This is a wonderful beginning." 

"Beginning I" exclaimed Clarence. 
"Don't misunderstand me," Ed con

tinued. "Of course you have a wonder
f ul system, certainly one of the best I 
know of. That's what makes it a pity to 
stop at this point. Why not make your 
system the best of all?" 

"What more is there to do?" 
"What more, he asks," Ed said to 

Marcel Pre. He turned back to Clarence. 
"Have you heard of three-channel tape 
machines? We can install one here. I 
can get three-channel tapes for you. Then 
you would have a true center, not merely 
a blend of the left and right channels. 
Good ?" 

"Sounds good," Clarence agreed. 
"That is not all." 
"Not all f" 
"Far from it. We can make tests of 

your living room to determine if you 
have the proper reverberation period for 
a room of this size. Too little reverbera
tion and the music is dead. Too much 
and it gives you a headache. Based on 
the measurements, we can place suitable 
acoustic materials on the walls and ceil
ing to achieve the correct reverberation 
period. 

"Using calibrated microphones, we can 

take acoustic frequency measurements in 
the area where you and others generally 
sit when listening to your system. Un
doubtedly we would find peaks at cer
tain frequencies and dips at others. Then 
we could construct special electronic 
fi lters, to be inserted between the pre
amplifiers and the electronic crossovers, 
which would smooth out these peaks and 
dips. I wouldn't be surprised if we 
achieved acoustic r esponse flat within a 
decibel or two over the entire audio 
range. Do you like that?" 

"I like it," Clarence said. "I guess that 
would really wrap it up." 

"Clarence, when I say the best I mean 
the best, for now and for some time in 
the future. Hear me out. 

"We can install a voltmeter, an am
meter, an ohmmeter, a wattmeter, an 
oscilloscope, a signal generator, and a 
distortion analyzer. Through a suitable 
switching arrangement that connects 
these instruments at will to various 
points in your audio system, the system 
could be readily checked for frequency 
response, power output, distortion, out
put tube current, static and dynamic 
balance in the power amplifiers, operat
ing voltages, resistances between key 
points, and so forth-all that is necessary 
to insure everything is working properly 
or to locate the cause of trouble when it 
occurs. 

$1 99
EACH 

'0' 

output' fqr" 
response 

• Lifetime silicone lubrication' 

• Full width oxide 
recording 

• Slottedwtr~rlsp~reni precisiqll 
instant 'threadil1g , 

Gentlemen please ship 

Name 

Address 

City and State 

rolls. 

Enclosed find check 0 money order 0 
Add 15, per reel for postage and handling. 
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13th ANNUAL 

CONVENTION AND EXHIBITS 

OF THE 

AUDIO 
ENCiINEERINCi 

SOCIETY 
Showing Professional Audio Equipment for Studio 

and Laboratory 

OCTOBER 9 THROUCiH 13 
AT THE HOTEL NEW YORKER, 34TH STREET AND 

EIGHTH AVENUE, NEW YORK CITY, NEW YORK 

ONE HUNDRED PAPERS • Studio Equipment • 
Psychoacoustics • Music • Loudspeakers • Ocea
nography and Underwater Sound • Microphones 
and Earphones • Sound Reinforcement • Audio In
struments • Disc Recording and Reproduction • 
Tape Recording and Reproduction • Amplifiers • 
FM Stereo Multiplex • Stereophonics. 

SESSIONS Monday through Friday, 9 :30 a .m., 1 :30 and 7 :30 p.m. Annual 

Award Banquet, Thursday 6 :00 p.m. EXHIBITS Tuesday through Friday, 

noon to 6 :45 p.m. except Thursday and Friday to 5 :00 p.m. 

Program available from 

AUDIO ENGINEERING SOCIETY 
Post Office Box 12, Old Chelsea Station, New York 11, New York 

"We can install an automatic time 
mechanism to turn your equipment on 
and off at prescheduled times. If you 
wish to make a tape recording of a 
broadcast when you are not home, the 
mechanism can do this for you. Or it can 
be arranged to tum off the system in 
case you accidentally leave it on after 
retiring or leaving your apartment. 

"We can replace your present power 
amplifiers with output-transformerless 
ones. I think you would find the sound 
still cleaner and more transparent. They 
have to be built to order, but I know 
just the man. 

"There are a couple of improvements 
which can be made in r egard to your 
speakers. First, for a better psycho
acoustic illusion, they should be con
cealed behind sound-transparent drapes 
or other material. Second, response in 
the very low bass region can be improved 
by using separate speakers in Helmholtz 
resonators, properly tuned and damped 
to smoothly cover the range from about 
20 to 50 cycles. This would require addi
tional electronic crossovers and power 
amplifiers. The resonators would be quite 
large, but we can find ways of concealing 
them. You might build sofas around 
them. 

"We can add extension speakers in 
your other rooms, together with remote 
controls so that you could operate your 
system, or at least the principal func
tions, from any place in your apartment. 

"We can install a color organ, so that 
at the touch of a button lights would 
flash and dance in many colors in a visual 
representation of the music. 

"We can .... " 
"Wait," Clarence interrupted. "Let us 

take this one step at a time. If you could 
write that down . . .. " IE 

RECORD REVUE 
(fl'om page 69) 

the resultiug discs, each a bit hi-er In the fi 
than the last, continne to portray the nn ique 
style of this greatest of present performers 
on the instrument. He is still mnsically in his 
in his prime (thongh I bongh t 78-rpm records 
of his playing back in the early Thirties) 
and he still puts over the same familiar sort 
of program, complete with a very generous 
sprinkling of works dedicated to the great 
man himself. It's getting so about half the 
guitar literature is dedicated to Segovia t he e 
days. 

Nobody-bnt-nobody can play like him, but 
few desire to, in any literal way. The Segovia 
touch Is, of course, old fash ioned, a Romantic
Impressionist approach to guitar music, full 
of delicate colorings, slidings, hesitations. He 
can do it; but nobody any younger can really 
get away with it. So the legion of Segovia 
followers is a tribe of sober, plodding realists 
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in comparison, according to the new literal
minded ways of thinking. 

This disc, as usual, starts with some 
"ancient" music--this goes back merely to 
the early Eighteenth century-and then 
launches into the inevitable Fernando Sor, the 
Paganlni of the guitar (not the Beethoven, 
as the notes say he has been called!), glib, 
tuneful, slightly tiresome after awhile with 
his Beethoven-period brightness. Then on we 
go into the dedicated works-a long "I-iomage 
to Boccherini" fo r guitar (B. was an Italian 
who worked in Spain in Mozart's day) by 
that oddly named cpmposer Mario Castle
nuovo-Tedesco, which presumably means, in 
Italian, the new German castle. From there 
to a slithery pseudo-modern bit by one Rod
rigo (dedicated to Segovia in 1954) aud then, 
on side 2, back to the Seventeenth Century 
(Roncalli) and, again-more Sor. The end
piece, out of a ll this stuff, is the only one 
that really got me more than mildly in
terested-a superb guitar arrangement of the 
Spanish Dance No. 10 of Granados, originally 
for a guitar-imitating piano. 

Every guitarist and guitar-lover must 
study Segovia in detail and at length. But 
that doesn't mean we can't be mildly ex
asperated at the stuff he plays. 

Chopin: 12 Polonaises. Grant Johanne-
sen, piano. 

Vox VUX 2003 (2) 
One of Vox's new smaller "boxes"-two

disc and in a soft cover-this offers grate
fu l and musical readings of the big Chopin 
pieces by one of the rare natural Roman tics 
of the pianist generation now In middle age 
-most of them tended towards the hard, 
trip-hammer banging approach. (The new 
young pianists are suddenly Romantic 1111 
over the place.) 

Johannesen is a solid, honest sort of player 
with a fine ear and plenty of nuance; he 
does not bang, yet he plays forcefully even 
so. But this is not the ultra-showy brilliant 
Chopin of such as Rubinstein; it is milder. 
more thoughtful, of a somewhat Brahmsian 
cast. True, Brahms came long after Chopin 
and you might say this is anachronism; but 
remember that Chopin lives on into each 
new era in a new form. It Is surely as right 
to interpret him in a Brahms style as to 
perfume him with French selfconsciousness 
as was once done by the great Alfred Cortot. 
I'd say that this is Chopin for everybody, 
especially easy in its sheer musical communi
cation. 1£ 

STEREO SWITCHING 
(from page 52) 

lent circuit for channels 1 and 2 is given 
in Fig. 5. The same 525-ohm series re
sistors are employed. But now a shunt 
resistor of 375 ohms is switched in. The 
impedance seen by each attenuator, 
which in this case is 615 ohms, and the 
load presented to the amplifier input, 
now 187 ohms, may be found as ex
plained in the preceding examples. Mix
ing loss will be about 15.3 db. 

In the stereo center leg (Fig. 6) a 120-
ohm shunt resistor and 51-ohm series 
resistor are in the circuit. Now, R5 and 
R 19 in series are in parallel with RM 
which in turn is in parallel with the 
series combination of R2I and the stereo 
center amplifier input R 22 • Each input 
attenuator, R IZ and Rm will therefore 
look into 595 ohms and the amplifier 
input will see 150 ohms. Mixing loss is 
17 db. 

CHANNEL AMP. 
INPUT 

R = R = R = 525u 
I 2 3 

R9= RIO= RI 1= 600u 

Fig. 5. Equivalent circuit of mixing-match
ing network of Fig. 2 in the stereophonic 
plus center mode. Only one channel is 

shown. 

Attenuators and amplifiers with other 
impedance values may be used and the 
mixing-matching resistors adjusted ac
cordingly. A 150-ohm amplifier input 
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impedance gives a greater signal step up 
than a 600-ohm input which offsets some 
of the mixing loss. This will be so when 
an amplifier has both input impedances. 

Note that two resistors are not stand
ard values. These are values that worked 
out best mathematically. They may be 
obtained by shunt or series combinations, 
but for all practical purposes the near
est RETMA values will serve. Also, 

51u 

CHANNEL AMP. 
INPUT 

R4=R5=525u 

R12= R13= 600.., 

Fig. 6 . Equivalent circuit for the center 
channel when operating stereophonic 

plus center. See text. 

there will be some variation from the 
mathematical figures given for impe
dance and loss values due to tolerance 
of the component parts used. As an ex
ample, actual measurements of loss for 
the three modes of operation varied 
from 18 to 19.5 db, a variation of just 
1.5 db. 

This mixing, matching, switching ar
rangement which, of course, can be set 
up for other input combinations, is sim
ple, causes minimum losses, provides 
uniform signal levels, uses a minimum 
number of parts and gives satisfactory 
impedance matches in all directions for 
the three modes of operation. JE 

* IWith the exception, of course. of the re-

markable Morantz 70 watt model 9 amplifiers) 

Here is today's top-ranking 

stereo combination. The Marantz 

model 88 amplifier and model 7 

preamplifier offer a quality of , 
performance which can only be 

approached-not equalled. 

Use these well-proven Marantz 

components if you want the 

comforting assurance of the finest 

results obtainable. Marantz 

warrantees its products for 

two full years. 

Points of superiority include: 

Model 7 Stereo Console lis magnificent perform· 
once and precision have won world-wide respect 
• 1M distortion @ IOV eq . pk. RMS, w ithin 0.150/0, 
0 .1 % typica l· Hum and noise, 80 db below 10 mv 
phone input· Sensi ti vity, 400 microvolts fD.4 mil
livol ts} for 1 volt output • Equalizer and tone 
curves matched fa beller than 0.5 db • Volume 
trading within 2 db, 1 db typical· Beautiful pre
cision construction· Price $264 (Cabinet ext ra) 

Model 88 Stereo Amplifier I n the typical Marantz 
tradition. Very fine, clean performance and work· 
manship • 35 watts per channel (70 watts peak ) 
• Harmonic distortion, less than 0.1% in most of 
ronge, less than 0.50/0 at 20 cps and 20 kc • Hum 
and noise, better than 90 db below 35 watts· 
Exceptionally stable under all conditions • Built~in 
metered tests and adiustments • Price $249. (Prices 
higher in West I 

* Write for literature No. 56P 

................ Z 
25-14 BROADWAY, LONG ISLAND CITY 6, N. Y. 
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No. 120 
THE 4th AUDIO ANTHOLOGY 

$2.95 Postpaid 

This is the biggest Audio Anthology ever! 
Contains a wealth of essential high fidelity 
know-how in 144 pages of complete arti
cles by world-famous authors. 

No.115 
McPROUD HIGH FIDELITY OMNIBOOK 
Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to's, 
what to's .and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora
tion, cabinets and building hi-fi furni
ture. A perfect guide. $2.50 Postpaid. 

hv Edgar M. Villchur 

Right up to date, a complete ('UlIT"" - 1111 

sound reproduction. Cu\'t!rs t'veryl II ill~ 
from the ba!5ic element~ to indiyidllal 
chapters of each of th e important ('orn · 
ponents 01 a high firlelity splem. 53.7;; 
Postpaid. 

SPECIAL! You pay only $2.75 for this 
book when you order it w.ith any other 

"the best of AU 0 10" No. 124 

A new compendium of AUplO knowledge. 
Here is a collection of the best of AUDIO-The AUDIOclinic 
by Joseph Giovanelli ... noted audio engineer and the original 
high fidelity answer-mall-EQUIPMENT PROFILES edited by 
C. G. McProud .. . Editor of AUDIO. Here is a wealth of hi-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I $2.00 

NEW! Greatest Reference Work on Audio & Hi Fi No. 123 

uThe AUDIO Cyclopedia" by Howard M. Tremaine 

Up tf) tne minute, incllllling steref)! • 1280 pagH 
• 3400 topics 
• 1600 illustrations 

Here is one single volume with the most comprehensive cov
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara
tion-the most authoritative encyclopedic work with a unique 
quick reference system for instant answers to any question. A 
vital complete reference book .for every audio engineer, tech
nician, and serious audiophile. $19:95 

No.112 
TAPE RECORDERS AND TAPE RECORDING 
by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone techniques, 
sound effects, editing and splicing, etc. Invaluable to reo 
cordin g enthusiasts. Paper Cover $2.95 Postpaid. 

MONTHLY 

SPECIAL! 

SAVE 

$5.40 

Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud High Fidelity 
Omnibook ($2.50) best of AUDIO ($2.00) Tape 
Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 

Your cost ONLY $5.00 POSTPAID 
This offer expires September 30, 1961 
Good only on direct order to Publisher 
CIRCLE 05100 

AUDIO Bookshelf 
RADIO MAGAZINES, INC., 
P.O. Box 629, Mineola, New York 
Please send me the books I have circied below. I am enclosing the 
full remittance of $ .... .. .. ...................... (No. C.O.D.) 
All U.S.A. and CANADIAN orders shipped postpaid. Add 501/ for Foreign orders 
(sent at buyer's risk) . 

BOOKS: 110 112 115 120 123 124 05100 

NAM~E ________________ ADDREss ______________________ __ 

CITY ____________ ZON~STAT'_E ______ _ 
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MULTIPLE SPEAKERS 
(from page 37) 

of the systems described. However, a 
good indication of the relative degree of 
this type of distortion present can be 
obtained from a consideration of the 
amplitude of cone movement and lin
earity of each. 

The poorest performer will be the 
six-inch loudspeaker. Because it is the 
smallest, it will have the greatest ex
cursion. Since it reproduces all the fre
quencies with a single cone, it will have 
the greatest tendency to produce FM 
distortion. The non-linear suspension 
coupled with the large excursion will 
result in it having the greatest 1M 
distortion. 

The array should produce very little 
FM distortion if any because, the ex
cursion of the speakers is very small. 
The 1M distortion should be also less 
because of the small excursion and, 
therefore, more linear operation. The 
1M should be further reduced for the 
closed back case because the suspension 
non-linearities are still further reduced. 

Although the woofer excursion of the 
TF-3 is considerably greater than that 
of the array, FM distortion will not be 
troublesome because the higher fre
quencies are being reprod~ced ~y separ
ate speakers. The 1M dIstortIon char
acteristics should be at least as good as 
those of the array (and possibly better) 
because of the extremely linear cone 
suspension. 

Important efficiency gains of 3 db 
for each doubling of speaker comple
ment can be obtained from an array. 
These gains do not, however, occur in 
the 20 to 50 cps region. Maximum effi
ciency occurs above 100 cps. 

Advantage can be taken of the effi
ciency improvement by using . no :nore 
than four or six good qual~ty €lght
inch or larger speakers. Because the 
directional patterns of the array are 
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Fig. 9. Total harmonic disto rt ion curves 
for array of 32 6-in . speakers, (A) and 
(8) and for a single 6-in. speaker in an 

, open back cabinet, (C). 
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very poor, the use of a mid-channell 
tweeter combination crossing over at 
about 400 cps is recommended. A 
"curved front" cabinet is recommended 
if full-range speakers are used. 

The approach of using an array of 
inexpensive replacement type speakers 
for high-fidelity applications is defi
nitely not recommended. . The ~mall 
amount of distortion and hIgh effiCIency 
are of doubtful value when the equally 
important characteristics of narrow 
bandwidth irregular response, poor tran-
. ' d I" h ,, ' slent response, an extreme y s arp 

directional patterns are considered. 
The idea that this approach will "save 

money" is a myth. Many fine high
fidelity speaker systems with better. per
formance capabilities are now avaIlable 
in lower price ranges. An import~nt 
advantage is that these commerCIal 
systems are much smaller. For exampl~, 
compare 1.5 cubic feet to 8, or. 3 cubIC 
feet to 16 in the case of a stereo mstalla
tion. 

The psychoacoustic factors involved 
in the reproduction of music are very 
complex. The order in which a . num.ber 
of listeners will rank several Identical 
loudspeakers will vary appreciably. They 
will prefer the loudest of the two 
speakers because "it sounds better" even 
though the opposite may be true. Leo L. 
Beranek has stated that a person who 
selects his own components and builds 
his own cabinet will usually prefer hIS 
own loudspeaker to anyone elses if he 
is convinced that he has made a wise 
choice of design. 

The writer cannot recommend a single 
change to those readers who are com
pletely satisfied with arrays they may 
have constructed. To those who may be 
contemplating the construction o~ an 
array of small speakers, the expendIture 
of a few hours of time is recommended 
in listening to some of the small high
quality speaker systems availa~le com
mercially. The performance, pnce, ~nd 
size of these should be weighed agamst 
those of the array. ]£ 
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Fig . 10. Total harmonic distortion curves 
for 3-w a y speaker system, Jensen TF-3, 

a t 5 watts (A), and at 20 watts, (B). 

,.otice 

to o.,jnerS 

of 

~speak-
ers 

U ntil now, AR speakers have been sold 
under a one·year guarantee covering materials, 
labor, and freight to and from the factory. 

On the basis of our field experience we are 
now able to extend this guarantee to five 
years. The extension is retroactive, and applies 
to any AR speakers bought since 1956. 

AR speakers are on demonstration at AR Music 
Rooms, on the west balcony of Grand Central 
Terminal in New York City, and at 52 8rattle 
Street in Cambridge, Massachusetts. No sales 
are made or initiated at these showrooms. 

Circle 93A 

S ONOVOX 

MAGNETIC STEREO CARTRIDGE 

mod.1 5 X-l 

SON OVOX CO .. LTD. 
101. Tokiwo mo. su _ chQ Shbuyo - ku. Tokyo. Jopon. 
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Nor'»J.an 
STEREOPHONIC SOUND 
advanced state of the stereophonic sound art. 
" ••• valuable to those who like their 'fidelity' high 
and ·realistic· ... Electronics World. $2.90. 
BASIC AUDIO. 3-VOLUME LEARN BY PICTURES COURSE. 
u ••• experi'me1l.ters and '»1Ore experienced hobby
ists ,oiU find no other syllabm .nore richly infor. 
mative or authoritative." High Fidelity Magazine. 
S vols .• soft covers, $8.70; cloth, $9.95. 

Herman Burstein 
GETTING THE MOST OUT OF YOUR TAPE RECORDER. 
What makes one tape recorder operate better t han 
another; how to achieve best performance is ex
plained clearly in non-technical language. $4.25. 
FUNDAMENTALS OF HIGH FIDELITY. Tells you how to 
select the best equipmel),t for the money and 
achieve the best performance from it. $2.95. 

David Fidelman 
REPAIRING HI-FI SYSTEMS. Save money! "Deals 
authoritatively • .. with test gear and techniques, 
the 'major troubles encountered in various syste'nt 
components." High Fidelity Magazine. $3.90. 
GUIDE TO AUDIO REPRODUCTIDN " • •• one can learn 
a lot about practical audio engineering by study
ing this book for a f ew hourB •• . " Journal of 
the Acoustical Society of America. $3.50. 

Abraham B. Cohen 
HI-FI LOUDSPEAKERS & ENCLOSURES. " ••• the clear
e8t and 1JJ.Ost c01nplete treat1nent 1ve have yet re
viewed on the entire subject .• • " Popular Elec .. 
tronics. Marco cover, $4.60; cloth, $5.50. 

David Mark 
HOW TO SELECT & USE YOUR TAPE RECORDER. Saves 
money for those about to purchase a tape recorder. 
shows you how to use it for best results. $2.95. 
At electronic jobbers, bookBtoreB, or order direct. 

~ ' l~ JOHN F. RIDER PUBLISHER, INC. 
' __ 1;1 116 W. 14th St. , New York II , N. Y 

CIRCLE 94A 

EMPLOYMENT 
ELECTRICAL ENGINEER, having particu

lar interest in electro-acoustic relays and sev
eral decades of experience, seeks position in 
N. Y. Metropolitan area. For resume, etc., 
write CJ-1, AUDIO, P.O. Box 629. Mineola, N.Y. 

Remember those in need across the world. 
Every $1 sends one gift package thru the 
CARE Food Crusade, New York 16, N. Y. 

LIGHT LISTENING 
(from page 10) 

show tunes of Broadway. Being a Ros pro
duction, it manages to turn up a sessiou 
with a difl'erence. All twelve tunes, even 
ultra standards such as "People Will SHY 
' ''e're in Love" and "I Could Have Danced 
All Night" have been embellished with 
Latin dance rhythms. One has a choice of 
Merengue or Cha Chao Prominent in the 
a lbum box is a leaflet containing the lyrics 
of most of the songs for the benefit of the 
listener who may elect to throw himself in to 
this thing with full abandon. The tartness 
of flavor injected by the energetically played 
and closely-miked Latin percussion may 
prove to be a selllng point for t hose wllo 
have grown tired of conventional frame
works for Broadway staples. On the other 
hand, prospective listeners who cherish pre
conceived ideas on how their favorite show 
music should be handled are advised to ap
proach this release with some caution. Neither 
camp will have occasion to find fault with 
the definition or the vigor of the bass re
sponse in this reel. 

Larry Elqart: Shope of Sounds to Come 
M-G-M E 3896 

Iu recent years the dance band industr~' 
has not been the most flourishing sector of 
our econom y. Larry Elgart is still turning 
out some mighty worth-while releases anll 
trying to maintain his usual high technical 
standards. In the late Fifties, Les and Larry 
E lgart made a couple of recordings for the 
Columbia label that are still models of thei l' 
kind. Although that particular orchestra wa s 
divided when each E lgart decided to form 
his own band, Columbia Records. with n 
sense of responsibility toward good audio 
that is seldom encountered these days, has 
r etained those exceptional recordings by the 
Elgarts in the catalog. Play CL 1052 and CL 
1123 on a fine system (using the Columbia 
LP curve) and you'll hear a balance a nd 
clarity that is unique among today's r ecords. 

In this Webster Hall ses.sion for M-G-M 
the members of the band work in a standing 
position. an Elgart practice that helps to 
get the sound of the instrumen ts out frolll 
under the music stands. The master tape 
of this release may be fine but I still prefer 
the pressings Columbia gave Larry in 1958. 
It seems a pity to have all that scrupulous 
work go into the production of the M-G-M 
tape and then end up with a disc of scarcely 
a verage cleanness in t he upper frequencies . 
Equally depressing is the r ealization that, 
as the work of Larry E lgart's arrangers 
grows in maturity. the commercial appeal 
of the band still isn't enough to keep it on 
the bigger labels. If you en joy the uncommon 
tunes of the past (Get Out of Town, Tony's 
Wife. I've Got You Under My Skin) you'll 
want these arrangements by a painstaking 
band. l£ 

ISOTONE 
- presents an entirely new concept in repro
duced sound in which tonality is total as 
regards symmetry and perspective. ISOTONE'S 
unique and patented construction makes all the 
difference. employing, as it does, the air
column principle of the pipe organ. ISOTONE 
guarantees the same massive linearity. the 
same peakless, rolling response, non-resonant. 
sustained. thoroughly satisfying sound. Models 
1-1/2 to 6 cubic feet. This is revolutionary. 
Send for brochure. Ask your dealer about us. 

ISOTONE ASSOCIATES 
3402 Third Avenue, New York 56, N.Y. 
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,..---CLASSIFIED 
Rates: lO¢ per won! per Insertion for nonCllmDlerclal 
advertisements; 25¢ per word for comm .... lal adm· 
tlsements. Rates are net, and no dlscoants will bo 
allowed. COpy most b. accompanied by remittance In 
fall, and must reach the New York omc. by tho 
ftrst of the month precodln. the date of Issue. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMP RITE SPEAKER SERVICE 

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

ENJOY PLEASANT SURPRISES? Then 
write us before you purchase any hi-fl. You' ll 
be glad you did. Unusual savings. Key Elc~
tronics, 120 Liberty St., New York 6, N. Y. 
CLoverdale 8-4288. 

Ampex Concertone, Crown, Magnecord. 
Norelco: 'Pr esto, Bogen, Tandberg, Sherwood. 
Rek-O-Kut, Scott, Shure Dynakit, other •. 
Trades. Boynton Studio, Dept. AM, 10 Penn
sylvania Ave., Tucl,ahoe, N. Y. 

PROMPT DELIVERY, we will not be Ull 
dersold. Amplifiers, tape recorders, tuners, etc. 
No catalogues. AirMail quotes. Compare. 
L. M. Brown Sales Corp., D ept. A, 239 E. 24 
St., New York 10, N. Y. 

SALE: 78-rpm recordings. 1900-1950. Free 
lists. Collections bought. P. 0, Box 155 (AU)' 
Verona, N. J. 

LOW, LOW quotes: stereo tapes, compo
nents, r ecorders, HIFI, Roslyn 4. Pa. 

COMPONENTS, recorder s. Free wholesale 
catalogue. Carston. 125-N East 88 St., New 
York 28. N. Y. 

SALE ITEMS-component quotations
tapes. Bayla Co., Box 131-0, Wantagh, N. Y. 

SELF-HYPNOSIS TAPE or LP record. 
Learn quickly, easily. Free literature. McKin
ley-Smith Co., Dept. ATR, Box 3038, Sau 
Bernardino, Calif. 

FOR SALE: Two Ampex 2010 amplifier 
speakers in portable cases, $200.00. Scott 710 
turn table with Fairchild 282 arm, 232 car
tridge. $100.00. Weathers Harmony trio speak
ers, 10 watt amplifier , $50.00, all excellen t 
condition. M. Sotak, 60 Bourndale Road , 
North Manhassett, N. Y. 

. NEW. Operate your Ampex 600, 601, 601-2 
at 7.5 and 15 ips with our E-Z-ON kit. $25.00 
monophoniC, $27.50 stereophonic. Components 
Corp .• Denville, N. J. 

TAPE RECORDING OF BIBLE PASSAGES 
in your favorite language by native speaker. 
Half h our recording, $8.00. Dept. C, Aristo
lingual, 409 Lyric Lane, Falls Church, Va. 

WRITE for stereo component prices, no 
catalogues. We ship anywhere in U. S. Master
piece. 1801 Kings Highway, Brooklyn. In busi
ness 16 years. Custom made cabinets for TV, 
stereo, bars and hi-fi_ 

WHARFEDALE 15" woofer, W 15/CS, 
$30.00. Partrid~e output t ransformer, WWFB/ 
0/1.7,for origlUal Williamson circuit. $15.00. 
Both like new. James J. Davidson. R. R. 13, 
Box 368, Indianapolis 26, Indiana. 

HARPSICHORD, in kit form for home 
workshop assembly, $150.00. Write for bro
chure. Zuckermann Harpsichords , 115 Christo
pher Street, New York 14, N. Y. 

SELL: Citation II (monophonic), General 
Electric 4G-052 (stereophonic), Weathers 
C-501D cartridges. These were barely used 
and are in perfect condition. Also Sherwood 
S-3000 tuner, Electro-Sonic Laboratories Gyro
bnJance S-1000 arm. Make ofl'ers. Will con
sider package deal. Harry Wiener. 167 Crosby 
Street, New York 12, N. Y. 

WANTED: Wollensak stereo recorder. Also 
4-head tape deck, 7- or 10'h-ln., with or with
out amplifiers. Give model, condition. price. 
Box 1894. Orcntt, Calif. 

WILL SELL : AUDIO, January, 1953, to 
date. Individually or complete. Also "ARG," 
and "Gramophone." Reasonable. Cone, 775 
South Madison, Pasadena, Calif. 

AMPEX S3761 mixer, Sigma manufactured. 
Four balanced mic inputs. balanced outpu t. 
Discontinued model, braftd new, fu ll warranty. 
Was $315.00, now, $165.00. Stereo version 
also available. Sigma E lectric Co., Inc., 11 E. 
16th Street, New York 3. N. Y. 
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THE FINEST OF ITS KIND ••• 
Get more FM stations with the world 's most 
powerful FM Yagi Antenna syslems. 

To be fully informed, 
send 30¢ for book 
" Theme And Varia
tions" by L. F. B. 
Carini and containing 
FM Station Directory. 

APPARATUS DEVELOPMENT CO. 
"WETHERSFIELD 9, CONN ' 

CIRCLE 95C 

ELECTROSTATIC TWEETER 
THRILLINC 
HI FREQUENCY 
RESPONSE 

ONLY $19.95 

ORDER BY 
MAIL 

~a.IUW ~:f~;~:;. 
CIRCLE 95D 

CANADA 
High Fidelity Equipment 

Complete lines __ • __ C_omplete Service 
Hi-Fi Records - Components 

and Acces~ories 

~ LECTRO.:vOlCE 
U SOUND SYSTEMS 
126 DUNDAS ST. WEST. TORONTO. CANADA 

CIRCLE 95E 

••••••••••••••••••••••••••• 
Components. Recorders. Tapes 
SHIPPED PROMPTLY at WHOLESALE PRICES 

!FREEl Packaged Hi-Fi 
~ Low Quotes Air Mailed 

AUDIO UNLIMITED 190·A lexington Ave. 
New York 16, N. Y . 

••••••••••••••••••••••••••• 
CIRCLE 95F 

HAVE MONEY 
TO BURN? 

If not, you'll love our 
low, low, hi·1i compo
nent prices. Write for 
free money-saving cata
log A-12 and see I 

KEY ELECTRONICS CO. 
120 Liberty St., N.Y. 6, N.Y. 

CIRCLE 95C 

IF YOU ARE MOVINC 

Please notify our Circulation D.partment 
at least 5 weeks in advance. Th. Po.t Office 
does not forward maluines sent to wrong 
destinations unless you pay additional "Olt_ 
age, and we can NOT duplicata copl •• lent 
to you once. To Mve yo un elf, U', and the 
Post Office a headache, won't you "I.alo 
cooperate? When notifying us, pl ... e live 
your old address and your new addr ... . 

Circulation Department 
RADIO MACAZINES, INC. 

P. O. Box 629, Mineola, N. Y. 
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!J~ Nole4 ... 
• Glase,r-Steers Me'rges With American 
Machine a.nd Metals. American Mach ine 
a nd Metals, I nc. announce t h e merger of 
its wholly ow ned su bsidiary Glaser-Steers 
Cor poration as one of its twelve divisions, 
JuUus GlaS&l' has been named general man
ager of t h e division. The record changer 
firm was acquired as a wholly owned s ub
sidiar y of American Machine and Metals, 
on June 1, 1959. 
• Audio Devices Opens W a shington Sales 
Office-. George B. Fretie-ld has been named 
M id -A tlantic Sales Manager of the new 
Washington sales offices of Audio Devices , 
Inc. in Silver Spring, Maryland. The new 
sales office has been opened to facilitate 
sales of compu ter and other t a pes in this 
territory, and in pa rticula r to handle the 
increased government dema nds for these 
produ cts. Mr. Freifeld has been with A u dio 
Devices as Sales Representative since 
1953. Assisting Mr. Freifeld are Ancire,w 
Bice for Washington a nd Baltimore, a nd 
Albert Bade,r, w h o w ill cover the Philade l
p hia area. T he Wash ington office w ill 
service t h e Mid-Atlantic States, including 
Delaware, Maryla nd, District of Columbia, 
Sou thern New Jersey, and Eastern Penn
sylvania. 
• Xlipsch Appoints Sa lesm a n. K l ipsch and 
Associates a n nounce the appointment of 
B. L. (Bob) Moers to its sales staff. Pre
vious ly Moers was associated with Sun
beam Corporation and the Ma rine P r od
ucts Division of McCulloch Corp. where he 
w as District Sales Representative. He is a 
na tive of Chicago and a graduate of the 
University of I llinois. 
• Ampex Corpora tion Ap'points President. 
Willia m E. Boberts, former ly Execu tive 
Vice-President of Bell & Howell Company, 
has been named President a n d Ch ief E x
ecutive Officer of Ampex Corporation, s u c
ceeding George I. Long, Jr., w h o w ill r e 
s ign t he top man ag'emen t post, but wi ll 
con tin ue as a di rector. The change was 
effective August 1, 1961. In add ition to h is 
top managemen t post with Bell & Howell, 
M,·. RGberts was Chairman of t he Board 
of Consolidat ed ,Systems Cor poration, a 
pa rtiall y owned subsidiary engaged in de
velopment of electronic systems controls 
for in dustry. and was Chai rman of the 
Executive Committee of Con solidated 
E lectro-Dynamics Corporation , a w h olly 
own ed s ubsidia ry manufacturing elec
tron ic instrumen ts for m il itar y, missil e, 
spa ce, a n d commercial application s. 
• American Conce-rtone Appoints. P aul Ab
bey, fo r mer Regional Sales Manager of 
Ampex P r ofessional Pro(l u cts, has been 
appoin ted D i rector of Marketing, Con
s umer/P rofessional Products of Am erican 
Con certone, Inc" a d ivision of Astra-Scien ce 
Corporation. Melvin C. Oelrich, President 
of American Con certone, in making t h e 
ann ouncemen t stated that curr ent sales 
are over ~ n ne1' cent aheAd of 1960, a nd 
that t h A addition of Mr. Abbey will result 
i n "- sti ll g rea te ,' incr ease in t h e comin g 
year. 

• Each file holds a 
full year's copies. 

• Jesse Jones Vol 
ume Files for every 
publication. 

• Covered in durable 
leather like Kivar, 
tille embossed in 16 
Kt gold. 

Satisfaction guoronleed 

SAVE YOUR 

COPIES OF 

AUDIO 
Attractive and 

practical for your 
home or office 

3 fo r $7.00 
6 for $13.00 

ORDER NOW - send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N.\ Y. 

FREE DESCRIPTIVE FOLDER 
UPON REOUEST 

Model 
B-800 

"SUPRA" PROFESSIONAL 
BROADCAST RECORDER 

• Takes traditional 14" Rack 
Mount space 

• Compatible input and output 
connections 

• Surpasses all other recorders in 
its price class 

• Crown gives more performance 
value per dolla r than any othe r 
recorder ... American or for
eign . 

Write TODAY for the Recorder 
of TOMORROW! 
Address Dept. A-900 

CROWN INTERNATIONAL 
Division of . 

INTERNATIONAL RADIO & ELECTRONICS CORP. 
ELKHART, INDIANA 

CIRCLE 95A 

.~ 
internationally famous 
HEADPHONES 

FINEST FOR QUALITY 
PERMOFLUX headphones, known for 
their smooth flat frequency response 
and rugged construction, provide 
highest fidelity and maximum listen
ing pleasure. Both monaural and 
stereo types available, low and high 
impedance -
DHS Series - DElUXE - for the pro

fessional users 
HD Series - CUSTOM - for the au

diophile & hi-fi users 
AND ANNOUNCINC 

HL Series - the All New FEATHER
LITE Series - for general communi
cations language teaching. 
Write for brochure, or send your specications: 

PERMOFLUX CORPORATION 
P. O. Box 1449 - Clendale, California 

CIRCLE 95B 
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Made 
in U.S.A. 

Made in U.S.A. 

12950 
Completely Tested 

and Wired 

KT-250A 50-WATT INTEGRATED 
STEREO AMPLIFIER 

KT·250A LA·250A 

74.50 99.50 
in Kit Form Completely Wired 

• 3rd Channel Output 
• Separate Bass & Treble Controls 

• 50· Watts Monophonically • 25 Watts Each Stereo Channel 
• Response: 15-40,000 cps :±: :5"" db (at normal Ustenlng level) 

Pacesetting quality, performance and design. Features include: unique "Blend" 
cont rol for continuously variable channel separation-from full monaura l to full 
stereo, 4·position Selector, Mode, Loudness and Phase switches. Al so provides 

. outputs for 4, 8, and 16 ohm speakers. Hum·free operation Is Insured by use of 
DC on all pre·amp and tone control tuhes. Individual bias and balance controls. 
Harmonic distort ion, less t han 0.25%. 1M distortion, less than .5%. Hum and noise 
77 db below full output. 14ll2"W x 12%"0 x 5ll2"H. Shpg. wt. , 28 Ibs. 

KT-600A Criterion 
PROFESSIONAL STEREO 
CONTROL CENTER 
KT·GOOA LA·GOOA 

79.50 134.50 
In Kit Form Complete ly Wired 

• Response 5·40,000 cps ± 1 db 
• Precise "Null" Balancing System 
• Bridge Control Provides Variable 3rd Channel Output 
• Variable Cross Channel Signal Feed Eliminates Hole·l n·The·Mlddle Effects 
• Tape Head Playback EqualTzation for 4-Track Stereo Made 

In U.S.A. Sensitivity 2.2 mv for 1 volt out. Dual low impedance " plate foUower" outputs 1500 
ohms. Less t han .03% 1M distort ion ; less than .1 % harmonic distortion. Hum and 
nOise 20 db below 2 volts. 14xl0% x4lf2". Shpg. wt., 16 Ibs 

KT-550 
C riterion 100-WATT 
BASIC STEREO AMPLIFIER 
• bted at 50·Watts per Channel • Response 
from 2·100,000 cps; 0·1 db at I·Watt • Mas
sive ' Crain Oriented Silicon· .steel . Transformer s, 
• Multiple Feedbaok Loop Deslrn (over 50 db) 
• Metered Calibration Control Panel • Abso· 

lutely Stable Under Any Conditions of Load 
A new " Laboratory Standard" dual SO·watt amplifier 

guaranteed to outperform any basic stereo amplifier 
on t he market. Advanced engineering techniques plus 

the f inest components ensure flawless performance. Dis. 
tortion levels so low they are unmeasurable. Hum and noise 

better than 90 db below SO-watts. Complete with metal en. 
closure. 9lf4"H x 12lf2"D. Shpg. wt., 60 Ibs. 

LAFAYETTE RADIO, Dept. AI.l 
P. O. BOI 190 
Jamaica 31 , "N. Y. 

o Send FREE 1962 Catalog f eaturing t he complete line of 
Lafayet te Stereo Components. 

$ Enclosed ...... .. ....... ..... ....... .. .. . ...•. .... ....... .. .... . . for Stock No ............. ... .... .... . 
Name· ______________________________________________ _ 

. City,------------Zone __ State: ______________ _ 

ADVERTISING 
INDEX 

• 
Acoustic Research, Inc. . . .... . . . . 6 1, 93 
A . E. S. Inc. ... . . ..... . . . ..•.... 63, 89 
Altec Lansing Corporation ... • . .. . . . . . 49 
American Concertone, Inc ........... . . 78 
Amer ican EI ite, Inc. .. . ...... . . .. . Cov. 3 
Apparatus Development Co ... . ....... . 95 
A udio Bookshel f . ...... . ....... . .... 92 
Audio Devices. Inc. ..... ........ • •... 43 
Audio Dynam ics Corporat ion .....• . ... 59 
Audio Engineering Society .. . . . ... . ... 90 
Audio Fidel ity Records . . . .... . . . . • ... 65 
Aud io Unl imited ... . .... . ... . .... . .. 95 

Barker & Williamson, Inc ..... . ... . . . . 82 
Belden .. .... . . . . .... . . .. . .. . ... . .. 29 
Bell Telephone Laboratories . . ...... . . . 18 
Bogen-Presto, Division of the Siegler Corp. 75 

Classif ied .. . ... . ... . ...... . ........ 94 
Crown Internat ional , Division of 

' Int 'l Radio & Electronics Corp ....... 95 

Dynaco, Inc. .. . .... . ...• . ... . ..... . . 8~ 
Dyna- Empire, Inc. . . . . .•......... . .. 

EICO . . . . ..... . . .................. 13 
Electro-Acoustic Products Company . . ... 47 
Electron ic Applicat ions, Inc. . . . . . .. . .. 84 
Elect ro-Voice , Inc. ....... . .. . . .. .... 45 
Electro-V oice Sound Systems . ..•... . .. 95 
Elpa M arketing Industries . ...... .. . . 83 

Fa irchild Recording Equ ipment Corp. . .. 88 
Fi sher Radio Corporation . .... .. .. .. . . 11 

Gotham Aud io Corporation . . ... . • . .. . . 67 
Grado Laboratories, Inc ... . . . .... . .... 86 

H arman-Kardon .... . .. .. . . . . .. 27 . 33-36 

Isotone Assoc iates . ....... . . . ........ 94 

Jensen Manufactur ing Company . . .. . .. 39 

Key Electron ics Company . .. . . . . . ..... 95 
Kierulff Sound Corporation ... . ....... 95 
KLH Research & Development Corp. ... . 79 
Kimber ly Industries, Inc .... . . .. ..... 73 
Kort ing Tape Recorders ......... . ... . 73 

Lafayette Radio ... . . . . .... . . . ... .. . . 96 
Langevin, a Division of Sonotec, Inc. .. . 15 
Lansing. James B .• Sound. Inc. . ....... 57 

Marantz Co. . .. . ... . . . . ............ 91 

Neat Onkyo Denk i Co., Ltd. ... . ... . ... 14 
Norted Corporation .. . . . .... . ....... . 66 
North Amer ican Philips Co., Inc. . . . ... 68 

Ortofon ........ . .. . .. . ...• . ..••. .. 83 

Pacotronics, Inc .......... . ......... 5-8 
Permo f lux Corporation . . .... . .. . . • ... 95 
Pickering & Company, Inc. .... . .. . . .. 17 
Pilot Radio Corporation . . . .. . ..... . .. 55 
Pioneer Electron ic Corporation . ....... . 53 

RCA Electron Tube Divis ion ... . .. .. Cov. 2 
Rek -O-Kut Company, Inc ............. 80 
Rider, John F .• Publisher, Inc ...... . ... 94 
Rob ins Industries .... . . .. . .... . • . . . •. 72 

Scott, H. H. , Inc . . .......... . .. .. ... 77 
Sherwood Electron ic LaboratOries. Inc. .. 1 
Shure Brothers, Inc. .. .. ...... .. .. 71. 8 1 
Sonotone Corp. .•... ... . . . .... .• • • •• 69 
Sonovox . . . . .. . . . .......•.. . . . ..... 93 
Superscope, Inc. .. ... ......... ... ... 4 1 
Superex ..... .. ......... .. . . . . ... . . 74 

Tandberg of Amer ica , Inc. ...... . . . . . 2 
Thorens . . . .. . ............. .. . .... . 83 
Transis-Tron ics. Inc ....... .. .. . . . Cov. 4 

University Loudspeakers, Inc. .. . . .. 31 . 51 

Weathers Industries . ...... . . . . . ..... 85 
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Now ••• listen to 

TELEFUNKEN 
First name in tape recording ••• last word in audio engineering 

From TELEFUNKEN, the inventors of tape recording, comes the new M·97, a complete 
sound system in itself. Your ear will tell you it was worth waiting for, the specs will tell 
you why. Records and plays 2 track and 4 track stereo and monaural, at all three speeds. 
Takes up to 7·inch reel. 
SPECIFICATIONS: Frequency response: 30·18,000 cps at 71/2 ips; 30·16,000 cps at 
3% ips; 30·9,000 cps at 1 Vs ips. Wow and flutter: under .15% at 71/2 ips. Signal·to· 
noise ratio: 46 db. Crosstalk: 53 db. Timing accuracy: within less than 0.2%. Power 
requirements: 110 or 220 volts, 60 cycles, 65 watts. 
FEATURES: Dual pre·amps and power amps; special elliptical speakers (8"x3W') for 
optimum radiation of high and low frequencies, completely contained; 077 Dynamic 
microphone; electronic eye level indicator; monitoring; counter; automatic end stop; 
pause button. Size: 8"x12"x16". Weight: 24 Ibs. Complete with handsome carrying 
case ... $399.95. 
Other Telefunken Tape Recorders: MODEL M-96: Plays 2 track and 4 track stereo and 
monaural, records monaural only. Other features same as M·97. With microphone, $269.95. 
MODEL M·85: A fine instrument for recording and playing monaural only. 6 watt power 
output of power amp, T'x4" elliptical speaker. With microphone, $299.95. 

SEE THESE AND 4 OTHER FINE TELEFUNKEN TAPE RECORDERS FROM $199.95 UP 
Visit Your Telefunken Dealer or Use Handy Coupon Now! 

AMERICAN ELITE, INC.,48-S0 34th St.,Longlsland City,N~Y. 
Telefunken Sales and Service Headquarters for over a decade 

Model 071 Stereo double dynamic 
microphone. Consists of two pre· 
cision·balanced microphone sys· 
tems, which can be positioned 
at 60' to 180' angle, can oper· 
ate up to 8 feet apart. With 
matching transformer for any 
kind of stereo recording. In
cluded with M ·97 Tape Recorder. 
Alone • . • $59.90. 

.:::.:'~;;::-;;:~: 
~ 48·50 34th Street, 
t1tI Long Island City, N. Y. 

. ' Gentlemen : 

Please send me free brochures on TELEFUNKEN 
I TAPE RECORDERS, and name of TELEFUNKEN 
I DEALER nearest me. 

I ~JDme, _____________ _ I Address ____________ _ 

I City Zone_State ___ _ 

1..----------------
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The FM-15 (top) and the S "15' (liot
tom) Me available as separate units 
.or in a handsome walnut or teak 

p mbined pavkage. How? No heat 
'means the tuner can be s tacked with 
the amplifier withqut du,puer of drift 
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