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At WLAU, 250 watts, laurel, Mississippi 

"EVERYONE IS SOLD ON THE AMPEX 600" 

Every week WLAU pays an " Ampex visit" to a different county 
school for a program calJed "Salute to Jones County Schools". 

For the grand opening of Sears Roebuck's newest and finest 
store in Mississippi (in LaureJ), the Ampex 600 taped on inter­
view with every department head. 

"If the Ampex 600 were paid a salary. 
the figure would run into the over­
time column every week. It is used 
by the salesmen, announcers and the 
sports man. Everyone is sold on its 
performance and it's especially 
popular because it is so light and 
easy to handle. Since the success 
of a small station greatly depends 
on good local programs with the per­
sonal touch, we feel the Ampex 600 
is the practical and economical 
answer to a real need." 

Mrs . Norma H. leggett , Manager 

Radia Sialian WlAU, laurel, Mississipp i 

Our program director interviewing the manager of Jon es 
County Auto Sales at the showing of the new /955 
Mercury. We toped every new car showing in Laurel. 

Broadcast stations of 250 and 1000 watts are today discover­
ing that for them too the Ampex Standard of Excellence pays 
for itself. 

Ampex 350 studio tape recorder 
"The big Ampex" - versatile, adaptable 
and durable, uses large or small reels, 7 1/ 2 
and 15 in/ sec. tape speeds and connections 
for remote controls. Prices are $1205 rack 
mountable and $1315 console. 

Ampex 600 portable tape recorder 
Weighs just 28 pounds and has the Ampex standard of 
quality, reliability and durability throughout. Prices are 
$498 unmounted or $545 in portable case. 

Ampe x 620 portable amplifier-speaker 
The perfect monitoring and demonstration unit, matches 
the 600 in quality, size and appearance, costs $149.50 in 
portable case. 

For full performance specifications on these machines, write Dept. 8 - 1882 

AMPEX CORPORATION • 934 CHARTER ST . • REDWOOD CITY, CALIF. 

DISTRIBUTORS IN PRINCIPAL U.S. CITIES 
CANADIAN DISTRIBUTION BY CANADIAN GENERAL elECTRIC COMPANY 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


MARCH,1955 VOL. 39, No. 3 

ENGINEERING MUSIC SOUND REPRODUCTION 

Successor to RADIO, Est. 1917. 

C. G. McProud, Editor and Publisher 

Henry A. Schober, Business Manager 
Harrie K. Richardson, Associate Editor 
Florence Rowland, Production Ma:nager 
Edgar E. Newman, Circulation Director 
S. L. Cahn, Advertising Director 

Representatives 

H. Thorpe .Covington and Dick Knott 
Special Representatives 

7530 North Sheridan Road, Chicago 26, Ill. 

Sanford R. Cowan, Mid- West Representative 
67 W. 44th St., New York 36, N. Y. 

West Coast 

James C. Galloway J. W. Harbison 
816 W. 5th St., Los Angeles 17, Calif. 

CONTENTS 

Audio Patents-Richard H. Dort . ......... . ... . .............. . . .. ... . 
Letters 
New Literature ... . .. . ... ........ . ..... . .................... .... ... . 
Editor's Report .. .. ... .. ....... . .. .. .. .......... . .. .... . .. . ........ . 
About Music-Harold L awrence .......... . ........................ . . 
Back to Class HB" for Home" Use-Joel Julie . ... .... .. ... . ....... . .... . 
"Good Music" Tuner for Fringe Areas-Basil C. Barbee ........ . .... .. . . 
Evaluation of High-Fidelity Phono Pickups-John M. Salani . .... .. ... . . 
At Home with Audio-Lewis C. Stone ... . .. ........ . ... .......... ... . 
Employment Register ' ..................... .. .. ... . . ...... . . ......... . 
Frequency Response Circle Diagrams-Olan E. Krnse .... ... .......... . 
Equipment Report-Teck-Master Preamplifier, Rek-O-Kut Rondine Turn-

tables, Pentron TC -1 Tape Recorder .... . ... .... . .......... . ...... . 
Record Revue-Edward Tatnall Canby ............. ... ............... . 
Coming Events . .. ............... ... ... .. .... . ..... . .. .. ............ . 
New Products .. . . ......................................... . ........ . 
Audio ETC-Edward Tatnall Canby .... . .. .... .. . ... ...... . .... .... . .. . 
Book Review . .... : .............................. . ................ . . 
Industry Notes and People ................................. . ....... . . 
Advertising Index ... .. ..... .............. ... .... . ........ ... ..... . . . 

2 
4 
6 

14 
16 
19 
22 
25 
26 
30 
33 

36 
42 
49 
52 
58 
66 
67 
68 

·AUDIO (Utle registered U. S. Pat. OIT. ) Is published menthly by Radle Magazine" Inc .• Henry A. Seheber. President; 
C. G. McPreud. Secretary. ExecuUve and Edlterlal Om,e,. 204 Frent St., Mineola. N. Y. Subscription rates-U. S .• 
Pe,sessions, Canada and Mexico. $4 .00 fer ene year, $7.00 fer two years, all ether countries, $5.00 per year. Single 
copies 50c. Printed in U. S. A. at Bu,lnes, Press. Ine., 10 McGevern Ave .• Lancaster, Pa. All rights reserved. EnUre 
content' copyrlgbt 1955 by Radio Magazines. Inc. Entered a, Secend Class Matter February 9, 1950 at tbe Pe,t omcc, 

Lancaster, Pa. under tbe Act of 1.1arch 3, 1879. 

RADIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y. 

AUDIO • MARCH, 1955 

Versalile, 
Rugged­
{or Stand, 
Hand or . 
Boom Use 

PROVED ON TOUGHEST JOBS 
Response 40 to 20,000 cps 

Ach ieves more extended efficient 
high-frequency response than in 
any microphone commercially 
available. Output level -55 db. 
Affords high signal-to-thermal­
noise ratio . Acoustically treated 
grille minimizes effect of wind and 
breath blasts. Omnidirectional. 
Easily concealed in studio props. 
Has superior Acouslalloy 
diaphragm. Impedance 250 ohms ; 
easily changed to 50 ohms . 
Cannon UA-3 connector. TV gray 
finish. 18 ft. cable . 

Model 655. List Price $200 

MODEL 654 
Similar to the "655". 
Response 50 to 16.000 
cps. Output -55 db. 
Recessed selector 
gives 50 or 250 ohms 
impedance. Swivel stud 
Cannon XL-3 connector. 
18 ft. cable. List $95_ 

Available {rom Authorized E-V Distributors . Normal 
trade discount applies. Write {or Catalog No. 119. 

NO FINER CHOICE THAN 

ELECTRO-VOICE, INC •• BUCHANAN, MICH. 
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TRANSISTOR & 

DIGITAL COMPUTER 

TECHNIQUES 

applied to the design, development 
and application of 

AUTOMATIC RADAR DATA 

PROCESS ING, TRANSMISSION 

AND CORRELATION IN 

LARGE GROUND NETWORKS 

ENGINEERS 
& 

PHYSICISTS 

Digital computers similar to the successful 
Hughes airborne fire control computers 
are being applied by the Ground Systems 
Department to the information processing 
and computing functions of large ground 
radar weapons control systems. 

The application of digital and transistor 
techniques to the problems oflarge ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart­
ment. Engineers and physicists with experi­
ence in the fields listed, or with exceptional 
ability, are invited to consider joining us. 

fields include 

TRANSISTOR CIRCUITS 

DIGITAL COMPUTING NETS 

MAGNETIC DRUM AND CORE MEMORY 

LOGICAL DESIGN 

PROGRAMMING 

VERY HIGH POWER MODULATORS 

AND TRANSMITTERS' 

INPUT AND OUTPUT DEV I CES 

SPECIAL D I SPLAYS 

MICROWAVE CIRCUITS 

Scielltific alld Ellgineering Staff 

HUGHES 

RESEARCH AND 

DEVELOP M ENT LABORATOR I ES 

C'llver City, Los Angeles COllnty, California 

Relocation of applicant must not cause 
disruption of an urgent military project. 

AUDIO PATENTS 

THE \VA Y 11\ \ \" HICH most inventions a re 
made may not be fam ilia r to most peo­
ple who don't themselves do any in­

venting- at least in the legal sense. And 
as a resul t, perhaps the peopl e who don't 
normally become inventors sometimes have 
an unduly magnified view of those who do, 
resulting in something of an inferiority 
compl ex on the score of inventing-which 
in turn prevents them from exercising in­
ventive faculties latent in them. Besides 
not being a writer of short sentences and 
not being a patent attorney, I am not a 
psychologist, so I am not sure thi s is true. 
But it does lead in to a double-barreled 
explosion of possible ideas; let us at least 
take it as a hypothesis. 

T he ideas in barrel one a re yours, and 
those in ba rrel two the ideas of more 
habi tual inventors. Nobody has a monopoly 
on ideas, except possibly those who were 
on the right side of the door when th e 
brains were passed out. The "monopolists" 
do not by any means include only those 
who were around when the ~iplomas were 
passed out. As a matter of fact, probably 
most of the world's really momentous in­
ventions were made by people who never 
got any nearer to a university than Adam. 
T om E dison, for example, who was prob­
ably one of the worl d's g reatest engineer 
inventors, had, if I recall, little if any 
formal technical education. T he man who 
invented the wheel- and if you think about 
it fo r a moment, tha t invention was an al­
most incredible stroke of genius-probably 
didn't go to school because there were none. 
The man who invented and developed what 
I consider one of the most unlike ly and 
successful app roaches to an electronic tone 
generator has no degree. Samuel F. B. 
Morse was a Yale g raduate but his degree 
was in the arts and he didn't turn to science 
until he was 42. T hese are just examples 
off the cuff without a tr ip to the l ibrary. 
But the moral is that you, too, can invent 
- if you take the trouble to gain an under­
standing of the fie ld. T his does not neces­
sarily r equire either fo rmal education or 
professional work in the fie ld. 

Most inventions are ma-de simply be­
cause they have to be. A man is working 
on some kind of idea or gadget and he hits 
a snag. H e wants to do something that 
hasn't been done before. So he thinks about it, 
lets hi s brain lead him up several possibl e 
paths, isn't afraid to wonder about possibili­
ties that a more" ane" ( transla6 0n: hide­
bound ) man would pooh-pooh. If he thinks 
long enough and really wants the answer, 
he will go to bed one night discouragro and 
wake up the fo llowing morning with the 
solution staring him in the face, the result 
of the uncanny ability of the subconscious 
to work better on unorthodox problems 
than the inhibited conscious mind. 

Sometimes, of course, people attain solu­
tions to this sort of problem simply bv 
direct work and perseverance along fairly 
standard lines. Such solutions are not, on 

* Audio Consultant, 255 W . 84th S t" 
New York 24, N . Y. 

RICHARD H. DORF* 

the whole, rea lly inventive. They do not 
tend to have the same character of un­
expectedness, of an approach tha t you know 
instinctively almost no one else would have 
been likely to think of. Such things ought 
not to be patentable (and strictly speaking 
a re not) but most patents are of this type 
and many of them stand up in court. 

Now, it should be obvious that this kind 
of ability to be ingenious and to take an 
unexpected and bizarre approach is no 
function whatever of a technical education, 
too many of whose recipients know so much 
that they spend more time proving a llew 
angle will Hot work than considering t he 
possibilities of making it work. It is al 0 
no function of p rofessional affiliations or 
avocati onal in terests. If a man with an in­
venti ve mind happens to be ill electron ics 
he may in vent a microwave matter trans­
mitter. If he is a lawyer, he may g ravitate 
in leisure hours toward a solution to the 
automatic bagle dunker. ~rhat make him 
inventive are hi s own characteristics, not 
those of the people who pay him a salary 
or handed him an education if any. 

Now, the point of this harangue is very 
simple. If your interest is in electronics, 
and particularly in audio, and YO ll have 
any kind of inventi ve mind, you may have 
considered tackling the solutions to a few 
problems that haven't yet been answered, 
You may even have found the solutions. 
If so, and if you r eally think these ideas 
a re invent ive and would be useful to others, 
yOll should di scard all diffidence and do 
something with them. Write or see appro­
priate manufacturing concerns and see 
whether they a re interested. If there is any 
interest, see a reliable patent attorney and 
make application for protection. E ven if 
you a re only a basement experimenter, YOll 
may contribute something to the art and 
make yourself some money besides. You 
may even hit something momentous, like 
the efficient, full-range loudspeaker requi r­
ing no room, bearing no I-esemblance in 
principle to present speakers; or a cheap, 
practica l recording system with no mechani­
cal moving parts. If you al-e potentially 
capable of any of these things, it would be 
too bad to give up before you start or hide 
your light under a bushel just because there 
is no "Dr." in front of your name or be­
cause you earn a living as a denti st. 

What To Invent 

One of the biggest fences around po­
tential inventors, professional and other­
wise, is this very fact that most inventions 
a re made because they are needed to carry 
through on some project in the works. The 
inventor of a new kind of limiting amplifier 
probably did it because he simply needed 
a limiting amplifier. :Maybe his company 
was planning to put out a new line of 
broadcast equipment. Or perhaps he set up' 
a r ecording system and found the 'peaks 
were getting away from him. A problem 
cropped up and he had to solve it. 

But there a re many thousands of people 
( Contim~ed 01~ pa.ge 57) 
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SEE the difference. • • 

then hear the difference ... 

You'll notice the difference at once-the way 
revolutionary "Scotch" Brand Extra Play Tape 
outperforms ordinary long play tapes with old­
fashioned,Jull-depth oxide coatings. There's a crisp­
er tone, higher fidelity on "Scotch" Brand ... and 
a generous 3 db. boost in the high frequency range. 

The secret of "Scotch" Brand's superiority? It's 
the completely new oxide dispersion process. By 
laying carefully filtered, fine -grain particles 'in a . 

neat, orderly pattern, "Scotch" Brand is able to 
produce a super-sensitive magnetic recording sur­
face that contains the same amount of oxide as 
conventional tapes, yet is 50% thinner. That's 
important to remember when buying tape. Because 
recording experts are aware that a thinner, more 
potent oxide coating is essential for improved re­
sults with long play magnetic tapes . 

Ask for "Scotch" Brand Extra Play Tape today! 

REG . U . S . PAT. orr. 

COTCH 
BRAND 

&1Aa~ Magnetic Tape 190 

The term "SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn. _ . 
Export Sales Office: 99 Park. Avenue, New York 16, N. Y. 
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fOR LOWEST MICRO PHONICS AND 
HUM IN HIGH·GAIN CIRCUITRY 

12AX7 TWIN TRIODE VOLTAGE AMPLIFIER. Picks up low level 
signals without introducing objectionable hum. 

5881 BEAM POWER AMPLIFIER. Provides the ultimate in reo 
liability where the 6L6 is normally called for. 

Premium performance to satisfy the most critical hi-fi enthusiast is engineered 
into these two popular Tung-Sol Tubes. Ratings, uniformity and dependability 
of the 12AX7 and 5881 demonstrate that Tung-Sol quality control methods can 
achieve in regular production the performance levels required for highest 
quality eq uipment. 

TUNG-SOL ELECTRIC INC., Newark 4, N. J. 

SALES OFFI CES : 
Alianta, Chicago, Culver City (Los Angeles', Dallas, Denver, Detroit, Newark, Seattle. 

Tung·Sol makes All-Glass Sealed Beam Lamps, Miniature Lam ps, Signat Flashers, Pic­
lure Tubes, R' dio, TV and Special Tubes and Semiconductor Products. 

RADIO. TV AND SPECIAL PURPOSE TU BE S 
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LETTER'S 
The Other Side 

SIR : 

May I clear up some confusion created by Mr. Canby's com­
ments on the Air-Coupler in your January issue? It is clear 

1rom his remarks that he was writing about the enclosure which 
the late E. T. Flewelling described in AUDIO ENGINEERING back 
in 1950. In FNI-TV .Magazine, his des ign was identified as the 
F AS, 01' F lewelling Audio System. 

While it appeared that the F AS enclosure operated as a 
resonating column, the performance was good enough to en­
courage the belief that it had definite possibi lities for bass 
reinforcement. Accordingly, I undertook to modify the F AS 
design. The result of this work was the addition of partitions 
arranged to break up the resonance effects in Flewelling's 
empty box. To this new design I gave the name Air-Coupler. 
It was first described in FM-TV Ma.gazine. 

I called it the Air-Coupler because it is so effective in loading 
the speaker. Just how effective it is can be judged from the 
following: 

1. If an Air-Coupler is mounted under the floor, you will 
hear the remarkable bass which it delivers if you listen in the 
living room, but if you go down cellar, where the back of the 
speaker is exposed to the open air, you will hear practically 
nothing at the very low frequencies! 

2. Here's a real surprise. Hold a smal\ board over the port 
of the Air-Coupler, so that there is just a I-in. opening. 'rhen, 
while you hold a match in front of the port, run an oscillator 
connected to the amplifier at 16 or 32 cps. The match will be 
blown out so quickly you'll swear there must be a fan inside 
the enclosure! 

I do not feel that the present Air-Coupler design is the last 
word; rather, it is a starting point from which something stiII 
better can be evolved, and I believe that its possibilities have 
been overlooked by acoustic engineers. Perhaps this is the 
reason: 

Audio experts general\y do their critical listening with the 
volume at a very high level. Under such conditions, conven­
tional enclosures produce a substantial bass response. Bass 
reproduction falls off, however, as the volume is reduced. The 
Air-Coupler has an opposite characteristic. At very high volume, 
it breaks up. But from a comfortab\e. level .for home listening, 
right down to bare audibility, the bass is remarkably fine. That 
is the reason for the Air-Coupler's great popularity in so many 
homes. 

It should be pointed out also that the Air-Coupler is not a 
substitute for conventional enclosures. Its usefulness is for 
bass reinforcement at frequencies from 175 cycles down. For that 
reason, and because of its pecul iar bass response vs. volume 
characteristic, no direct comparison can be made between the 
Air-Coupler and horn-loaded or bass-reflex systems. 

Mr. Canby referred to the fact that there are few tones to 
reproduce at 16 or 32 cps. That is also true at 15,000 cps, and 
many people can't hear anything up there anyway. But I'm 
sure we all agree that the better the response at those extrem­
ities, the more accurate the reproduct-ion wi ll be at frequencies 
approaching those limits. 

One of the speaker manufacturers once said to me: "If a 
speaker design is right in theory but poor in performance, it's 
no good; but if it sounds right, the theory is unimportant." So 
I'm not going to argue with Mr. Canby ,about the theory in­
volved in the Air-Coupler. But I'll be glad to arrange a demon­
stration for him any time he wants to gain some first -hand 
knowledge of its performance by listening to it. I think he' l\ 
be favo rably impressed if he likes to hear music at a moderate 
volume level, or if he has neighbors in an apartment house 
who mustn't be disturbed when he is operating his audio system. 

Transient Response 

SIR: 

MILTON B. SLEEPER, Publisher, 
],,[ltS;C at Home, 
207 E. 37th St., 
New York 16, N. Y. 

The response of an amplifier at frequencies above the audible 
range might ordinarily be expected to make no difference to 
the quality of sound produced with the aid of the amplifier. 
Nevertheless, I have noticed an effect which has been confi rmed 
by three other listeners, but I have not seen it mentioned in the 
literature and cannot think of 'an explanation for it. 

The observation is that when an amplifier shows peaking 
and a train of oscillations at 40 to 100 kc or so in response to 

(Continued an page 21) 
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IT TAKES TIME 

TO SHIFT THE SANDS 

IN AN HOURGLASS ... 

•• . and it takes time to make a good recording disc 

Not the speed-up ... but the slow-down ... is the tempo of production in 
PRESTO's Recording Disc Division. PRESTO'S engineers insist on time-con· ' 
suming operations for the best reason in the world. : . it's the only way to 
make the best recording discs in the world! 

Surprisingly, PRESTO superior quality discs are competitively priced ... 
offer far more value for the money. See for yourself! 

PRESTO Green • Orange • Brown 
and White label discs are used 
throughout the world wherever 
fine recording is done 

.~ RECORD ING (ORPORATIOIt 

PARAMUS, NEW JERSEY 
Export Division: 

Canadian Division: 
25 Warren Street, New York 7, N. Y. 
Instantaneous Recording Service, 

42 Lombard St., Toronto 

WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 

TIME CONSUMING 

STEP # 3 

IN MAKING A PRESTO 

RECORDING DISC 

The secret of clear, high fidelity 
reproduction is proper "aging" of 
recording discs. That's why PRESTO 

devotes so much time to the careful , 
unhurried "curing" of PRESTO discs. 
Each PRESTO disc is fu lly matured under 
temperature-controll ed and dust-free 
conditions. No baking or other forcin g 
methods are ever used! In time 
(plenty of time !) the perfect reco rding 
surface of PRESTO discs is produced. 
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The reasons 
Why the SLENDYNE 

is the most 
versatile of all 
microphones! 

IN THE HAND 

WITH LAVALIER 
CORD AND CLIP 

BELT CLIP 
ASSEMBLY 

ON DESK STAND 

ON FLOOR STAND 

DUAL-IMPEDANCE 
SWITCH FOR 

HIGH OR LOW 
IMPEDANCE 

(" On- Off" Switch­
Adapter Available. 

List Price $6.50) 

Model 
"530" SLENDYNE 
Finest of all 
Probe Microphones 
for 
general purpose use 

Wherever high quality perform­
ance, distinctive appearance and 
versatility are desired in sound 
system microphones, you can 

depend on the Model "530" Slendyne-be­
cause extensive field tests have proved it is 
in a class by itself. This rugged, high out­
put, dynamic microphone has an extended 
frequency response of 60-15,000 c. p.s. in 
addition to such features as: 

1. a dual-impedance switch for high or low 
impedance; 

2. a "Duracoustic" diaphragm, specially de­
signed to withstand moisture, heat, cold 
and physical shock; 

3. a Cannon XL "quick-disconnect" connector. 

Test the Slendyne-this distinctive micro­
phone with the colorful black and gold finish 
-and you'll agree that it looks and performs 
as the very finest microphone of its kind. 

list Price $110.00 (Including stand adapter; lavalier cord and 
belt· clip assembly-to make this the most versatile of all 
probe microphones!) 

NEW LITERATURE 
• Ca nnon Elect ric Com.pa,ny, Advertising 
Department, 420 "VV. Aven u e 33, Los An­
ge le? 31, Ca li f., has just completed a new 
64 -page engineering bulletin on a ll Model 
DP unit plug-in connectors. A s upe rb 
example of industria l publ is hing, t h e for ­
mat of Bull etin DP9 is st rik in g ly modern 
a nd provides a complete and readable 
assembly of techn ica l information. Among· 
t h e features wh ic h make it o"f distinct 
value to design and purchasing engineers 
a r e: a descriptive index; exploded v iews; 
contact details; data s um maries: extensiye 
rnounting area inforn1ation, and wire :ll'ld 
assemb ly data. M- l 

• General Industria l Co., 5725 N. Elston, 
Chi cago 30, Ill., presents a wide se lection 
of industl'ial eq uipment, ranging from 
office furnitul'e to in te r com systems ill a 
new catalog which will be ma iled on re­
q uest. Hydraulic lift trucks and stackel·s, 
program timers, a u tom atic-contr o l fur­
naces, and steel cabin ets with see- th r u 
plastic di'awer s for storing small par ts 
a r e among other items listed. M-2 

• S a nborn Com.pa ny, Indu str ia l D i vis ion, 
195 Massachusetts Ave., Cambridge 39, 
Mass., describes with excellent thorough­
ness the versatile Sanbo,·n l~O Ser ies oscil­
lographic r ecording systems in a 6-page 
b ull e tin which has just been released. 
The booklet contain s i ll ustrations, techni­
cal data and specifications on two- and 
fo ur-ch a nne l systems, a Single -channel 
recorder, a four-chamlel . ystem for use 
with a na log computers, a nd indi vidual 
p or tabl e cases for r ecorde l·s and amplifier­
power -s u pply u nits. Available on request. 

M-3 
• Leona rd Radio, Inc., 69 Cortlandt St., 
New Yor\( 7, N . Y., i s now di st"ib u ting a 
new 160-page high-fidelity sound cata log 
which contains listings of latest mode ls 
of v irtua ll y a ll leading eq uipm ent manu­
fact u rers, Included in the listings are all 
essentia l specifications, pictures, and deal ­
e r s net prices. An 1 -page introduction 
conta ins \vortby inforn1at ion conceJ'n ing 
t he purchase and assemb ly of high-fidelity 
music systems. M-4 

• D u K a n e Corpor a tion, St. Cha rl es, Ill., 
has performed. a worthwhile industry 
service with the publication of new recom­
m ended standa rd s for recording w ith a uto­
m ati c sound an d project ion equ ipment. 
Availab le at no charge, t he info r mation 
is conta i n ed in an ll-page booklet tit le d 
"Th e 30- 50 A u tomatic Sound S li defl lm 
System." DuKane was h ost to 311 industry ­
wide confer e nce of sound slidefilm engi­
neers in 1954 at which a n extensive r ange 
of standa rdization p r oblems were exam ­
ined. The recommended standard s a'·e the 
concensu s of that meeting. Included in 
t h e recommendations are suggestions for 
standardizing to ler a n ces on triggering 
tones, spaces between bands, length of 
tones, freq u e n cy response tones, s ilhou­
ette of r ecording g l·ooves, ,·adius of 
needles, a nd minimum playing times for 
10-, 12-, a nd l6 -in. records, M-S 

• Genera l R a dio COnI,p a ny, Cambr idge 39, 
Mass., in on e of t h e more at tract i ve cata­
logs to cross this d es\( in many months, 
p,·esents a rev ised listi ng of t he firm's 
Val' i a c contin u ously - yariable - voltage 
t ransformer s. So well o r ganized is the 
w ritte n a nd illustr ative material in Bul­
letin N that the publication may well be 
regarded as a standard ,·eference wor \( fo r 
u se r s of transformer s of this type. M -6 

• AlUed R a di o Corporation, 100 N. Western 
Ave. , Chicago 80, Ill., is now mailing with­
out c harge a new 68 -page publication 
which combines an extensive, illustrated 
infor mat ion section expla ining high fidel­
ity, with listings of h i-fi music systems 
an d separate compon ents. Titled "This 
Is High Fidelity," the book feat ures an 
introductory discussi on w hi ch analyzes 
t h e hi - fi do lla r in terms of the percentage 
which s h ould be spent on each component 
in a home music system. The r e al'e a lso 
many t ips for the budget-consciou s on 
how to save m on ey in the selection and 
installation of hi-fi equipm ent. M -'T 
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12" Duplex (twin concentric) $99.50 
Response, 20 to 20,000 cps; boss resonance, 35 cps; built_in c; ossover; 
15 watts; gross weight, 16'1.0 Ibs. Series Alcomax magnet system; net 
weight, 11% Ibs.; 31,000 Gauss; two IVa" voice coils. 

12" Extended Range Direct Radiator $42.50 
Response, 25·14,000 cps; bass resonance, 39 cps; 15 wafts; gross 
weight, 10 Ibs.; Alcomax mag net, 5Va Ibs., 14,000 Gauss; 1 Va " V I e. 
10/1 Duplex (twin concentric) $44.50 
Response, 30 to 16,000 cps; 10 watts; gross weight, 6% Ibs.; 3 lb. 9 oz. 
Alcomax series magnet system; 25,000 Gauss; two 1" V Ie. 

" Well worth careful consideration" 
-HIGH FIDELITY TITH REPORT 

• • • 
BEAM 

The superb, British made Stentorian line of High 
Fidelity Loudspeakers provides types and sizes to fit 
every audio purpose. Whether you select full range 
coaxial speakers or extended wide range direct radiat­
ors, tweeters or woofers you'll find a Stentorian to suit 
you perfectly. All models feature the revolutionary 
patented Stentorian cambric cones and suspension; 
Sizes 8 inches and up feature non-resonant die-cast 
chassis. Stentorians are unmatched in performance, 
craftsmanship and value. Hear Beam Stentorians - the 
Sound that "stands alone" - for yourself and be 
convincec;l. 

N¢ 3 ::,~,,,~:~i=~~~ .l~!.~~;~~.ef"~~~~~~m,RAD IATORS 
HF 1012 U-l0" ............ .. ... $15.95 Extended Range Response, 30 to 14,000 

cps; bass resonance, 35 cps. 10 wafts. 
These models also available with 15 
ohms Vi C only. All have 12,000 Gauss, 2 

HF 912 U-9/1 .. ................. 12.55 

HF 812 U-S" .... .... ...... .. ... 11.95 lb. 1 oz. Alcomax Magnets. 

• Response, 10·60,000 cps; 0.5 db 
• 20.20,000 cps level at full 15 walts· 
• Total Distortion, at 700 cps, less than 0.1 % 
• Max. Intermod. Distortion less than 0.4 % 
• 3 position Filter Slope Control; Level to 

50 db I octave 

QUALITY without Compromise 
BEAM 

AMPLIFIERS 

"Should Satisfy the Most Critical" 
. -Audio Equipment Report 

Quad II Amplifier ..... .. ...... ... .. $130.00 
Q.C. II Control Unit ... . ...... . .. .. . $120.00 
System Complete .... ... ... .... .. .... $237.50 

The Beam QUAD is a truly superior audio 
instrument, providing uncompromising qual­
ity plus unparalleled flexibility of control. Its 
scarcely traceable distortion is inaudible at 
any volume. Add high efficiency harmonic 
filtering, push-button equalization and chan­
nel selection, plug-in pickup matching, bal­
anced feedback throughout, 13 section outpu~ 
transformer, superb British craftsmanship, 
and the most functional styling in high 
fidelity today - and you can see why QUAD 
is the recognized world leader in high quality 
audio reproduction. Hear it at your earliest 
opportunity. 

Send for literature and detailed specifications on the 
8eam Products described above, and on Stentorian 
Speakers from 5" to J 2" sizes, 5 and J 5 watt pressure 
horn tweeters, matching crossovers, the Stentorian 18U 

woofer and Beam enclosures. 

BEAM INSTRUMENTS CORPORATION 
350 Fifth Avenue, New York, N. Y. 
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Novelty 

in Speakers 

Among the ill-founded ideas one 
encounters so often from High 
Fidelity enthusiasts with little 
know-how is that results are 
direetly proportionate to com­
plexity of equipment. 
Yet the finest audio amplifiers 
in the world are remarkable for 
their lack of complexity! Their 
excellence springs from careful 
design and the use of top grade 
components. 
When one comes to the Loud­
speaker-inevitably the weakest 
link in the chain-the idea that 
a complex unit is necessarily 
the best, is even less logical. For 
it must be remembered that the 
object of the Loudspeaker de­
signer is to aChieve accuracy 
of reproq.uction and naturalness, 
no~ novelty. This is work for the 
experienced engineer who con­
cerns himself with preciSion. 
The finest Speakers in the world, 
like the finest Amplifiers are 
simple in conception but built to 
the precision standards of fine 
instruments. 
Such a Speaker is the Tannoy 
Dual Concentric, which looks like 
many other speakers (outside the 
novelty class) but is so often 
described by High Fidelity en­
thusiasts with' know-how' as the 
Rolls-Royce of them all. 

SPECIFICATION 

Frequency response 30-20,000 cps ± 3 db. 
Polar dis tribution for 60· inc. angle - 4 db 
at 10,000 cps. 

lntermodulation Products less than 2'""0. 

TANNOY 
(America) Ltd .• 

Carnegie Hall . 

881 Seven th Ave., 

New York 19. N. Y. 

TANNOY 
(Canada) Ltd .. 

3S:Welllngtcn St. East. 

Toronto 1. 

Ontario. 

Canada. 

Festival of Sound 
A Bold Experiment Succeeds 

We wish to acknowledge with thanks 
the permission to reprint the following 
abstracts from the article entitled "Festi­
val Of Sound" by F.L.D., which originally 
appeared in Wireless World published by 
lIiffe & Sons Ltd., London, England . 

The Editor 

WElI' N G. A. BRIGGS, Wharfedale Loud­
speakers, announced his intention of 
taking the Royal Festival Hall in 

London for a lecture-demonstration on 
sound reproduction there was much shak­
ing of heads. Could he hope to fill a hall 
with a seating capacity of 3000? \"Iould the 
vast size and acoustic clarity of the Hall 
prove too searching a test for equipment 
designed primarily to g ive an illusion of 
reality in domestic surroundings? 

The first question was unambiguously an­
swered when it was announced that all 
tickets-including those for standing room 
- had been sold within four days. Any mis­
givings on the second were quickly dispelled 
that night when, after listening critically 
and perhaps a little anxiously to the open­
ing items, we were able to sit back and 
enjoy ourselves-as Mr. BJ'iggs intended 
that we should. 

For many of the items a single Wharfe­
dale "3-speaker" system was used; two of 
these units, in parallel, were used for organ 
and orchestral pieces demanding a greater 
power output. 

Pilot lamps showed the audience which 
loudspeaker (s) were in operation, and a 
visual power level indicator enabled all to 
see what was going in at any given mo­
ment. Viewing this meter from a seat in 
the stalls, one gained the impression that 
levels in excess of 15 watts were extremely 
rare. The whole of one organ piece (Al­
legro-Voluntary in D, by John Stanley) 
was accomplished within the 3-watt level. 

Records were played on a Garrard Model 
301 transcription turntable in which the 
speed control enabled exact equality of 
pitch to be found with the "live" perform­
ances with which the comparisons were 
made. 

All seats and standing room were filled 
long before 8 p.m.; thus, even before the 
proceedings were opened by the genial chair­
man, ]. R. Tobin, B.Mus., we were already 
in debt to Mr. Briggs for showing us the 
strength of the public interest in good sound 
reproduction. With a disarming pretence of 
being non-technical, and with many bold 
sallies at the pundits Mr. Briggs quickly 
cut through the undergrowth of "hi-fi" to 
get at the roots of good sound reproduction 
where art is more important than science; 
in particular the importance of microphone 
and studio technique to create the exact 
degre.e of "atmosphere," "ambience"-call 
it what you will-when replayed in given 
surroundings. It followed that hi s choice of 
orchestral recordings for demonstration 'in 
the Festival Hall carried a higher ratio 
of direct to reverberant sound than would 
be chosen for playback in a small room. 

The acoustic level of reproduction relative 
to that of the original has a profound in­
fluence on balance and quality and must 
obviously be exact when direct compari­
sons with the original are made. For some 

of the items this yardstick was not avail­
able, but in all cases one felt that judgment 
in the choice of level was well informed. 

The most courageous of Mr. Briggs' ex­
periments-the immediate comparison of 
live performances by Stanislav Heller 
(harpsichord), Ralph Downes (organ) and 
Denis Matthews (pianoforte) with disc and 
tape recordings-proved to be the highlights 
of the evening. The delicacy and precision 
of the harpsichord playing, with every gra· 
dation of tone crystal clear in the recording 
made by E. C. Watts, were exactly matched 
in the impeccable playing of Stanislav H eI­
ler. The background noises in the Hall, 
which fell to a level creditable for an audi­
ence of three in a country cottage rather 
than 3,000 in the heart of London, was an 
even more eloquent comment than the ap­
plause which followed. 

In the Bach organ Toccata in D we were 
able to compare a tape recording, made in 
the Festival Hall by Ralph Downes, with 
a live repetition of the same piece by the 
same player. In volume and quality the 
original and the reproduction were again 
exactly matched. By listening carefully the 
slightly longer reverberation time of th 
recording was perceptible-proof that the 
Festival Hall really has got a hangover of 
sorts, if you go looking for it by successive 
recordings. This effect was absent in the 
harpsichord recording, which was made in 
accordance with the principle advocated by 
Watts of "no ambience" for solo instru­
ments other than that of the space in which 
they are reproduced. 

Unfortunately the piano available for 
Denis Matthews' playing of the Beethoven 
D minor sonata was not the one he used 
for the recording, so comparative analysis 
was given a holiday while we sat back and 
enjoyed two similarly realistic and virile 
examples of the pianist's art. 

No live orchestra was available for com­
parison with the (London) Decca recor<l­
ing of the Beethoven 6th Symphony by the 

G. A. Briggs, who staged the comparative 
demonstration in London's Festival Hall 
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By ROBERT L. LEWIS 

If you haven't heard too much about cer­
amic cartridges, it's because this type is 
relatively new. Sonotone discovered the 
principle in 1946. Inherently, it had major 
advantages over other cartridge types-no 
deterioration from humidity or tempera­
ture ... no magnetic hum pickup, no need for 
equalization, plus far higher voltage output. 
Since then, we've constantly improved the 
response curve, to its present superlative 
"fiat" range. 

The IP described here is brand new. It's 
a single-needle type. We also make a turn­
over, two-needle type that operates on the 
same principles. Incidentally, both types 
eliminate one nuisance-you can l'emove 
or replace the needle in a second, just 
with your fingers. Simply snap it in. 

This diagram help~ explain why, using 
Sonotone ceramics, you get a fiat response 
without an equalizer. With a velocity type 
pickup, the voltage output will be 30 times 
as great at 10,000 cycles as at 50 cycles. It 
responds to side-to-side speed of needle 
movement. But our ceramics work on the 
"amplitude" principle-they respond to the 
amount of side-to-side movement. 

So a Sonotone ceramic cartridge will 
play back RIAA, Orthophonic, AES, LP 
and other common curves so close to 
"flat" that YO\1r ordinary tone controls, 
amply cover any needed delicate adjust­
ment for individual records ... and indi­
vidual ears. 

About hum - you'll be glad to know that 
Sonotone ceramics give a high voltage out­
put that overrides hum, and require no boost 
at hum frequencies. And the nonmagnetic 
structure means no worry about nearby 
fields or turntable causes. 

Sincerely, 

/?v/~ 
Head oj Electronic Applications Division 
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It gives you all 
the l11usic - and none 
of the problems! 

NEW' SONOTONE 1 P. CERAMIC CARTRIDGE 

CUTAWAY VIEW 
(Actual size 1" long) 

1. Easy to install. Fits most arms now in use. 

2. Ceramic element gives superlative response 
(see curve)-requires no preamplification or 
equalization I No deterioration problem as 
with other types ••. virtually immune to hum 
pickupl 

1. CONVENIENT SIZE 
AND DESIGN 

/' 

JEWEL-TIP 

4. HIGH-COMPLIANCE 
MOUNTING 

NEEDLE REPLACEMENT 

3. Replaceable needle, diamond or sapphire. 
Models for 33·45 rpm, or 78 rpm. 

4. Extreme lateral compliance and low·mass 
design give superior tracking, low wear. 

5. Needles snap in, snap out easily without 
tools. 

New, Simpler Way to Finest, Noise-Free Reproduction 
A Sonotone IP Ceramic Cartridge gives you superb response-compare it 
with any type of cartridge at any price! Ih addition, this Sonotone Ceramic 
Cartridge eliminates expensive, cumbersome equipment ... along with all the 
noise inherent in such circuitry. You get full-range, quieter reproduction­
more simply, and at lower cost. ModellP with sapphire, $8.50; with diamond, 
$30 list. 

RESPONSE 30-15,000 ± 3 DB! 

.+5 5+. 

o o 

-5 5-, 

30 50 100 300 500 IKC 3KC 5KC 10KC 15KC 

Response to new industrywide RIAA characteristic shows how IP self-equal­
izes, because it works on "amplitude" rather than "velocity" principle. 

SONOTONE CORPORATION 

ELMSFORD, N.Y. 

Write Dept. CA-35 for free Specification Sheet 
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AVAILABLE FROM STOCK 
AT YOUR JOBBER 

Triad Isolation Transformers are 
especially designed for isolation 

of laboratory test equipment . .. 
reduction of line disturbances . .. 

elim ination of undesired grounds. 

They are ideal for use in screen rooms. 
Such construct ion features as 

"Climat ite" treatment, liberal use of high 
quality materials and static shielding 

insure optimlim performance and long life. 

Type list 
No. Price 

N-51X $ 5.95 

N-52M 32.50 
With switch 
and meter 

N-53M 12.75 

N-54M 14.30 

N-55M 25.30 

N-57M 40.75 

N-59M 67.20 

t N-60 130.00 

t Spec ial case. 

V. A. 
Output 

35 

350 

85 

150 

250 

500 

1000 

2000 

Input Output 
Vol ts Vo lts 

115 115 

115 95-100-105-
110-115-120-

125-130 

115 115 

115 115 

115 115 

115 115 

115 115 

230/ 115 230/ 115 

Write for 
Catalog TR-54F 

4055 Redwood Ave., Venice, Calif. 

Part of the gallery audience at Festival Hall. 

Concertgebouw orchestra under E rich K lei­
ber ; but none was needed, fo r the inher ent 
clari ty and defini tion of a ll the parts was 
self-ev ident. T he sight of an empty stage 
was the only incong rui ty. The string t one 
was as nea r the rea l thing as the tone of 
one violin is to another. 

T hose whose appetite for the classics is 
insatiable woul d have liked longer excerpts 
from many of the works, but that would 
have deprived others in the audience of a 
hear ing' of some ,r ema rkable sound effects, 
the records of which are themselves classics 
in their sphere. T here was R. BraDford's 
recording of breaking glass, the B.B.C. 
recot-ding of awe-inspi ring reverberation 
effects in the Hami lton Mausoleum, the 
incisive tugboat engineroom noises captu red 
by Mercury Sound R ecordings, Ltd. and 
the W . S. Ba rrell coll ect ion of percussion 
inst ruments, with and without high fre­
quencies. 

Mr. Briggs made some pithy comments 
on exaggerated cl aims for frequency re-

sponse, par ticula rly in the bass, and proved 
his point by having 32-cps and 16-cps notes 
played on the organ. The 32-cps pure tone 
sounded useful, but most people would 
have needed a barometer to detect the 16-
cps tone. A 32-cps reed pipe gave a plausi­
ble imitation of the loudspeaker with the 
coil off-cent re. 

T he last item on the programme was the 
Vaughan W illiams Sea Symphony. A sug­
gest ion from M r. Br iggs that Ra lph 
Downes should double the organ part was 
received in shocked silence by the musical 
purists, unti l Mr. Briggs fired a charac­
teristic parting shot : "' ''' ell , if he pl ays as 
loudly as a ll the rest put together , we shall 
be only 3 db up-and what's 3 db among 
friends ?" 

O n this note ended a most successful 
evening . The sound reproduction com­
mun ity owe a great debt to Wharfedale 
Speakers and to M r. B riggs fo r hi s cour­
age, vision and drive in staging this event. 

The battery of loudspeakers, which were heard singly and together during the demonst ration. 
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Even a one -record collection 
deserves G-E Cartridge quality! 

pROVE it to yourself with your favorite record. Just one 

demonstration at a local music store will convince you! 

Listen while General Electric faithfully reports a range of sound 

you never knew existed-even on favorite recordings. This 

is the cartridge leading broadcast stations depend on . . . and 

leading manufacturers of true high-fidelity systems include 

in their finest designs. 

There's a complete line of diamond and sapphire* styli to 

choose from. Compare them with any other fo r perf ormance or 

economy. Only G-E wins the popular vote on both counts! 
*Some sapphires are synthetic. 

Prices of G-E cartridges with stylus start at $5.97t 

r 
Progress Is Ovr Most Imporl-anl .Protlvc! 

GENERAL. ELECTRIC 
AUDIO • MARCH, 1955 

At:! 
HiV 

CARTRIDGES 
AND STYLI 

r 
t 

I 
SINGLE TYPE STYLUS 

DUAL TYPE STYLUS 

VARIABLE RELUCTANCE 
CARTRIDGE 

tSlight6' higher )/Vest alld South. 
Subject to change witholtl notice. 
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the National CATENOID 

Now! National introduces five brilliant new 

additions to its famous high-fidelity line -four 

superb new speaker systems and a magnificent new 

high fidelity changer! 

Now, National gives you the widest choice in 

complete, integrated high fidelity systems - from the 

new Horizon 100 Record Changer, the Criterion 

Tuner, Horizon 5 Preamplifier and Horizon 10 and 20 

Amplifiers to a complete new line -of Loudspeakers 

. . . every compon~nt is engineered to match the 

others perfectly for flawless reproduction. You 

can select anyone of 16 different systems! There's a 

National system for every taste, every budget! 
Visit your National dealer today and listen to the 

highest achievement in the art of audio! 

Distribu,ted in Canada bJ' Cclnadia1~ Marcon,i 
Company, 830 Bflyvie1lJ Avenlle, T01p nto, 017fm·io. 

POT fOl'eign sales, contact American Steel EXPOft 
'COmpan)I, 347 Madison, A'venue, New York, ·N. Y. 

a ""hole ne"" approach 
to speaker system 

_design! 

The National Catenoid Speaker System is the first 
basic improvement in loud speaker design in more 
than ten years. A true corner born, ( not a back 
loaded or semi-horn ) the Catenoid is the only 
prtlcticctl means of reproducing tbe power and dynamic 
quality of rich bass tones. 
Catenoid design maintains the catenary taper in the 
born throat witbin a few per cent, important because 
a.ir pressures are quite bigb in this region of the born. 
Also, the Catenoid's single path, as opposed 
to an exponential system's multiple path 
requirement, results in much simpler construction, 
smaller size and lower cost. 
The Catenoid System consists of a full catenoidal 
horn from the 30 cycle region to 300 cycles; a direct 
radiator from 300 to 6500 cycles, and a 
high frequency tweeter unit from 6500 to 
beyond 17000 cycles per second. 
Driver unit specifications were established as a 
result of free field measurements of more tban 40 
differenr drivers. Excellent high frequency 
tweeter response has been made possible by 
covering only a bit more than one octave 
and equalizing the tweeter input. 
All high frequency fundamenrals of the musical 
spectrum are fed through the mid-range speaker, 
adding the feeling of "presence." The 300 cycle 
cr«;:>ss-over point, as the upper cut-off for the low 
frequency horn, is used in order to avoid bouncing of 
higher frequencies ' in the fold of the horn. Tone 
bursts and square waves reproduce in a far superior 
manner as compared with reflex boxes and pipes. 
IMPEDANCE: 8 OHMS CAPACITY: 30 WATTS 
SIZE: 36" HIGH, 40Ys" WIDE, 27Yz" DEEP 
Available in hand-rubbed walnut or mahogany or 
with Formica impregnated blonde mahogany, walnut 
or natural mahogany to resist scratches, scuffs, 
burns or liquids. 

I 

atio a~ 
NATIONAL COMPANY, INC. 61 SHERMAN ST., MALDEN 48, MASS. 
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choose Irom 

largest 

and linest 

integrated 

line! 

the HORIZON 100 
Jam-proof! Stall-proof! Quiet! Intermixes all size records without 
adjustmenr or pre-setting! Six-second changing cycle regardless of 
speed! 4 -pole motor, 2-knob control, weighted turntable, automatic 
idler disengagement, shut-off and mue·ing switch, unive.rsal spindle, 
rubber curntablc ma"r. stylus pressure adjustment, 2 plug-in heads. 
Complete with base, G. E. cartridge, all cables and connectorS. 

HORIZON Criterion, AM-FM tuner 
Based on circuits deve loped by lead· 
ing Notional audio consultants. Re­
ceives full-band AM, drift-free FM, 
both simultaneous ly, or binaural 
broadcasts. Sensationol Mutomotic FM 
Tuning eliminates hiss a nd noise he­
tween stations .. 5 microvolt sensit ivity. 

HORIZON 20, 20-waft amplifier 
Utilizes revolutionary new tiuni t y_ 
coupled" output stage, e liminating 
impulse distortion caused by trans· 
formers in conventional circuits. Fre~ 
queney response is ± 1 db 10 cps to 
lOe kcs "t full rated output. 

the National FANTASIA 
Exclusive cabinet design featuring laboratory-developed dual clusters of dis­
tributed POrtS and internal vents with dual heavy-duty drivers for exceptional 
peak-free bass response in ' minimum size. Unusually smooth middle and high 
frequency ranges. 16 ohm impedance. Available in hand-rubbed mah9gany and 
walnut or scuff and burn resistant impregnated Formica, blonde Ot nneural 
mahogany and walnur. 

the National WELLESLEY the National COPLEY 

Distributed ports control the Helmholtz reso­
nance of dual 8~inch drivers to give big, clean, 
well-defined bass and mid range. Corner design 
utilizes room walls as horn extensjons for eyen 
lower fundamentals. Equalized super tweeter 
extends range to hearing limits without harsh 
peaks. Impedance 16 ohms. Available in For­
mica impregna ted or ' hand-rubbed blonde, 
walnur or mahogany. 

HORIZON 10, 10-watt amplifier 
New " unity-coupled" output circuit of­

fers performance never before achieved 
at such a low price! Built-in preampw 
control unit 3 inputs, 3 record equali~ 
zation curves, loudness control, sepa­
rate boss and treble controls. 

A two-way sYStenl of moderate COSt fea· • 
curing heavy duty 8" driver and superb 
high flux density tweeter for silky highs. 
New porring system increases distribu~ 

don and peak-free acoustic damping 
of lows by unique slots. Scaling of 
tweeter section eliminates inter-action 
with other elc~men[s (0 achieve new low 
in intermodulation distortion. Imped­
ance 8 ohms. In Formica impregnated 
Or hand-rubbed blonde. walnut or 
mahogany_ 

HORIZON 5, preamp-control 
Achieves Q new high in frequency 
respor,se and output, 0 new low in 
distortion. Offers 4 inputs, 7 record 
equaliz.ation curves, loudness volume 
control, separate bass and treble con­
trols. Plugs into tuner or 20-wott 
amplifier_ 

WRI:FE FOR COMPLETE DETAILS ON 16 · SUGGESTED 

COMPLETE HIGH FIDELITY SYSTEMS TO DEPT. F-3SS 
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EDITOR'S REPORT 
AUDIO FAIR-LOS ANGELES 

THE THIRD SHOWING of the Audio Fair-Los Angeles 
came off 'just about as expec~ed, as 1:110St of the 
Audio Fairs do with enthUSIastIc receptIon by those 

who attended-and in this instance the figure is given 
as 28 000 which would seem to be just about right to 
one "~ho l~as attended all of the Audio Fairs ever held so 
far. Starting the complete event on VVednesday evenin~, 
February 9, was the First Ann~al AES B~nquet 111 

Los Angeles. On Thursday evel1lng, the Fall' opened 
to dealers and those who had learned of the shC?w 
through the trade press .a~ld from their equipment dIS­
tributors-with a surpnsmg attendance of over 1000 
registered. This was ~he' night .for. ~he more senous 
hobbyist-the sort of mterested l11dl:'ldua~ who stands 
in line at the beginning of every AudIO FaIr b~cause he 
can't hardly wait to get in to see the new eqUlpment­
the loudspeakers and housings, amplifiers and pre­
amplifiers, turntables and record ch.anger~, tuner~, and 
everything else that 111a~(eS the '~alr so 1l1terestll1g to 
the music lover and audIO hobbYIst. 

Friday, Saturday, and Sunday were the d~ys fo~ the 
general public, the days that had been advertIsed ~ldely 
for everyone, the day when everyone can~e: All mall, 
it was a fine exhibit, and those who parttclpated were 
more than satisfied. 

The real value of an Audio Fair, in our opinion, is in 
the opportunity it gives for manufacturers-of .both 
equipment and magazines-to become better a~qua111ted 
with their customers. From oU,r own expenence, we 
believe that this direct, person to person contact with 
AUDIO'S readers gives us a far better picture of the 
likes and dislikes than we could possibly get from the 
occasional letter from these readers. Not only because 
it gives a wider coverage of the reading public, but be­
cause a person is far more likely to say exactly wh.at he 
thinks than he is to write it, and it is so much easIer to 
tell us what he likes and doesn't like than it is to put 
it on paper. And whi le we do gain hundr~ds of sl.~b­
scriptions at each shO\.\: we attend,. and whIle we dIS­
tribute hundreds of copIes to potentIal new readers, we 
feel that the most important benefit is in getting to 
know those readers who stop by to say a few words of 
either appreciation or deprecation. ~ll opinions <l:re valu­
able for it tells us what you want m the magazme, and 
what you think is unnecessary and undesirable. 

So we shall continu.e to show up at all of the shows­
and to always have an open ear to our readers to the 
end that we may try to build a better magazine, one 
which is exactly what every single reader wants. We 
are always glad of the chance to see and talk to our 
readers and we take this opportunity to thank each one 
who c;111e in to talk to us during this most recent 
Audio Fair-Los Angeles. 

THE MONTREAL SHOW 
Almost obscured, in point of time, by the long estab­

lished show in Los Angeles, the first Canadian Audio 
Show was held in Montreal at the ,iVindsor Hotel on 
February 3, 4, and 5. Obscured it was in that it was an-

14 

nounced too late for publicity in the January issue, and 
there \\'as no point in mentioning it in the Februa~y 
issue \\'hich would not have been in readers' hands 111 
time for them to make plans for attendance anyhow, 
But as it tU.rned out, the show's el'lt1'epreneur-Emery 
Justus-stirred up enough inter~st ~Y hims~ l f to dra \V 

an attendance of over 5000, wluch IS not, 111 the ver­
nacular to be sneezed at. Thus we have had it proved 
that th~ U.S.A. is not the only country in which there 
is a strong leaning toward good aUd.io. At. the Ca~<l:dian 
show some 43 rooms were occupIed WIth exhlblts­
which compares favorab ly with the first Audio Fair. in 
I ew York back in 1949 when 44 rooms were occupied 
--so we have something to look for\\'ard to in our 
neighbors to the north. . 

Immediately, however, we have the Toronto AudIO 
Show to look forward to, for this event is scheduled 
for April 27- 30 at the Pr.ince George Hote~ in that ci.ty. 
And if we may be penmtted an apology tor not bemg 
able to announce the Montreal show in time, let us hope 
that this may be the first public announcement of the 
one in Toronto. 

In any event, we extend our best wis.hes to N~r. J u,stus 
for his enterprise in starting the Canadian AudIO Shows, 
and we trust his second will be as successful as the first. 

GREMLINS 
Into any 'well organized life, some troubles are bound 

to occur. Undoubtedly sparked by the acoustic phono­
graph industry, some gremlins-or whatever are ~he 
audio equivalents of these legendary creature~ whIch 
were first named, if our memory serves us nght, by 
the fly-boys during , "lorld War II-seem to have done 
wrong by us in the February issue. 

1. Au.thor Norman Crowhurst was moved by us back 
to London a city which he forsook many months ago 
for a go at the new wor!d. It ~",ouldn't. be so bad if we 
hadn't published one of IllS ston es back 111 October, 1954, 
wherein his correct address-150-46 18th Ave., Flush­
ing 57, N. Y-was listed. May this set anyC?ne strai~ht 
who was about to write Mr. C for further mformatlOn 
about his article. 

2. On b=oth the cover and page 20 \ye published a 
schematic showing two tubes-both pentodes-and 
labeled them 6AV6. Now everybody knows that a 
6AV6 is a double-diode-triode, so the drawing 'could 
not have been right, but there it was and here we are 
with the second red face for the month. 

3. On page 36 was a headline that didn't make any 
sense at all. It read "'Realist' Components Corpora­
tion's Radio Shack." ,iVhen the page proof for this one 
came along, two of the lines were t ransposed. We be­
lieved them to have been marked properly to put theh1 
right, but .this is what we got ~hen .it was all through. 
Anyway, It should have read RadIO Shack Corpora­
tion's 'Realist' Components," as has probably been 
guessed by now. ' That explain's our third red face for 
the month of February. . . 

Does this prove that there is an advantage m bemg 
three-faced in this business? Better than, 1\vo, anyway. 
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PIC K E RI N G models 2 2 O~cartridgeS 
9Ae~tJf/~ 2 JO 

!7'~~yad¥d f 
WPff!7'~ .. they ~re sold separately for all standard arms or 

mounLed back-Lo-bacT? to make up the famous 

PICKERING 260 TURNOVER PICKUP. 

MODEL 220-for 78 rpm records 
diamond or sapphire stylus 

The 220 and 240 are engineered to 

maximize perfor mance. By comparison they 

are without equal ••• 

MODEL 260-turnover 
cartridge for 78 or 33 Y3 
and 45 rpm records 
(the 220 and 240 
back-to-back) 

MODEL 240-lor 33 Y3 
and 4.5 rpm records 
diamond stylus only 

The 220 and 240 are 

Lighter- 5 Y2 grams 

Smaller-o/s by % by % inches 

The 220 and 240 have 

Highest Output-30 millivolts/10cm/sec. 

More Compliance w ith Less Tracking Force 

Lower Overall Distortion 

Less Moving Mass 

Wider Frequency Response 

Mu-Metal Shielding for Less Hum 

These cTwracleri,stics !lOve real meaning to tTlOse who understand that 
maximum performan ce depends upon components which meet professional 
st,andards. If you want lite best t.ltal lligh fidelity can offer, ask your dealer 
to demonstrate tlw 220, 240 and 260 Pickering cartri,dges ... 

PICKERING and company incorporated. Oceanside, L.I., New York 

PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 

••• Demonslraled and sold by leading Ra,dio ParIs Oislribulors everywhere, For 'he one neaJn t YOCl VITti f iN' d"tlil, d IiferClIV!l~i yy,jI, !Jep" A-T. 
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best 
. 
In 

sight ... 

best in _ sound! 
FAIRCHILD 240 
BALANCED-BAR 

PREAMPLIFIER 

Smart and fashion-wise in a 
new type cabinet 'styled by 

Raymond Loewy, Fairchild's 240 
Balanced-Bar Preamplifier not only 

offers the finest sound equalization 
possible, but attractiveness that will 

flatter any home hi-fi system. 

And, the beauty goes deep. 
Fairchild's Balanced Bar Control 

makes it possible for you to custom­
tailor sound to the ·exact acoustical 

characteristics of your listening 
room. And, Listening Level Control 

a~sures you full sparkle and 
concert-hall clarity at any level. 
At last you can hear your records 

in all their tonal color and beauty. 

$98.50 

Foirchild 280 
Transcription 

Arm 

Fine-groove records 
demand the excellent 
tracking ability that 
Fairchild's 280 Tran­
scription Arm guarantees. 

Superbly engineered with low 
vertical mass and precision balance, ' 
the Fairchild 280 virtually elirrrinates 
arm resonance and always tracks 
accurately. The 280 makes a 
perfect mate with the Fairchild 220 
cartridge, but brings the best out 
of any standard cartridge! 

$29.50 I 

HAROLD LAWRENCP 

There'll Always be a Grove's 

EVER HEARD OF Louis Sch indelmeisser, 
Wolfgang Schmeltzel, or Alfonso Fer­

rabosco? How about the fli.igelhorn, 
tilt-ogata, or tromba marina? No, these are 
not the final tough questions in a puzzle 
contest calculated to e.liminate ninety-nine 
percent of the contestants. The six unfamil­
iar names of composers and musical instru­
ments represent merely ten of the more than 
eight million words that go into the fifth 
edition of Grove's Dictionary of Music and 
Musicians (St. Martin's Press-$127.50)­
the indispensable companion of every A & 
R director, musicologist, editor, librarian, 
critic and music lover. For, in the 8,516 
pages of this nine-volume set, practically 
everything on and in the world of music, 
from India to Bulgaria, organum to tm~­
sique concrete, or medieval caricatures to 
postage stamps, is at your disposal. 

Cu riously, the man originally responsible 
for the standard reference work on music 
in the English language was not primarily 
a musician. London-born Sir George Grove 
(1820-1900) was a civil engineer who con­
structed such things as cast-iron light­
houses and a tubular bridge. Engineering 
activities, however, did not prevent Grove 
from taking over the post of Secretary of 
the Society of Arts in 1850, and of the 
Crystal Palace two years later. His first 
excursion into the field of research occurred 
in the mid-fifties when he collaborated on 
a DictiOl~ary of the Bible. This project, for 
which he wrote a fourth of the articles and 
paid two visits to Palestine, took up aU his 
spare time for almost seven years. (Grove, 
incidentally, did a lot of traveling in his 
lifetime. As engineer, he went to Glasgow, 
Jamaica, Bermuda, Chester, and Bangor. 
As official, he lived in Sydenham and Lon­
don. He journeyed as . musical writer and 
researcher to Vienna, Oberammergau, Na­
ples, the United States, Canada, Berlin, 
Leipzig, etc. On one histroic trip to Vienna 
with Sir Arthur Sullivan, he unearthed the 
score of Schubert's Rosa11l1l.nde.) In 1873 
Grove resigned his secretaryship of the 
Crystal Palace to devote himself to the 
editing of the Dictionary of Music and 
Mllsicians. 

Ever since he heard his mother play ex­
cerpts from Messiah "out of an old ' vocal 
score with voices and figured bass only," 
Grove's heart belonged to music. He was an 
amateur in the true sense, buying scores, 
attending concerts, devouring books on mu­
sic, and writing warm, un pedantic articles 
and program notes. His musical activities 

* 26 W. Ninth St., New York 11, N. Y. 

Eric 810m 

reached a high point in 1883 when, after 
five years of speech-making, circular-writ­
ing and fund-raising, he succeeded in organ­
izing the Royal College of Music. Grove 
was knighted for this achievement-awl 
"for the preparation and publication of a 
'Dictionary of Music'." 

Gl-ove I has been described as a "solitary 
edifice of musical scholarship in the Victo­
rian desert." It came into being in an age 
that liked to refer to musical works in the 
most flowery prose sprinkled with literary 
allusions and glowing superlatives. Take 
the following 'evaluation' of the Magic 
Flu,fe.- "This last opera of Mozart's, writ­
ten only a few months before his death, 
approaches so near to perfection that one 
amost feels in it the motion of the spirit­
wings which were so soon, alas! to bear 
away Mozart's genius from earth ... " (Not 
that echoes of Victorian style don't exist 
today!) The words, "Nature," "Love" and 
"Humanity" played important roles in the 
style of critics and musicologists. Grove had 
little use for this approach and managed to 
convey his ideas within a more objective 
framework. . 

As Grove V's editor Eric Blom pointed 
out, the editors of Grove II (1900), Grove 
III (1927), and Grove IV (1940) had, "for 
the sake of piety, as well as for practical 
reasons," left much of the original edition 
intact. They made corrections wherever 

(C oHfitlll.ed on page 65) 
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The Automatic Record Changer 
That First Introduced. • • "PF 

.... ~ A Refreshing is the word - because for once, 

'd' we have penetrated the maze of super la­

tives that has confused the whole idea of music re­

production. We have developed a clear understand-
-

:ing that what the listener wants is faithful sound ... 

. and this means fidelity ... not 'high'-not 'super'­

and not 'ultra' ... just plain fidelity. 

We decided that fidelity cannot be improved upon~ 

not even by qualifying the word with an adjective. 

So, we turned our attention to improving the 

product. And by so doing, achieved what others 

:belabored ... fidelity ... just plain fidelity. 

·Complete specifications are available by writing to Dept. UC-l. 

"ust Plain Fidelity 

This is immediately apparent in the new' Collaro 

RC-54, the most modern of all record changers. Used 

with a high quality amplifier an~ speaker system, the 

performance of the RC-54 is a rewar.ding experience. 

It is smooth and foolproof. It won't stall or jam ..• 

and handles your records with utmost gentleness . 

The Collaro RC-S4 operates at all three speeds: 33113, 
45 and 78 rpm. The change cycle takes only 7 seconds . 

regardless of the record speed. And for your added 

convenience, the new RC-54 intermixes all size 

records in any sequence, and without pre-setting. 

Sold by Leading Sound Dealers 

ROCKBAR CORPORATION· 215 East 37th Street· New York 16, N. Y. 
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How your telephone call 

asks directions . . . and 

gets quick answers 

Perforated steel cards, which give directions to the Long Distance dial telephone system, 
are easy to keep up to date . New information ;s clipped (J) and punched (2) by hand on 
a cardboard template. This guides the punch-press that perforates a steel card (3 ), and 
the two are checked (4). The new card is put into service in the cord translator (5). 

1 

2 

~3 

When the Bell System's latest dial equipment receives orders to 
connect your telephone with another in a distant ci ty, it must find­
quickly and automatically-the best route_ 

Route information is supplied in code-as holes punched on 
steel cards. When a call comes in, the dial system selects the appro­
priate card, then reads it by means of light beams and photo­
transistors. Should the preferred route be in use the system looks 
up an alternate route. 

It is ~ simple matter to keep thousands of cards up to date when 
new switching points are added or routing patterns are changed 
to improve service. New cards are quickly and easily punched 
with the latest information to replace out-of-date cards_ 

This efficient, flexible way of keeping your dial system up to the 
minute was devised by switching engineers of Bell Telephone Lab­
oratories, who are continually sea rching for ways to improve service 
and to lower costs. Right now most of the Long Distance dialing 
is done by operators, but research is hastening the day when yo u 
will be able to dial directly to other telephones all over the nation. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers for 

creative men in scientific and technical fields. 
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Back to Class "B" for Home Use 
JOEL JULlE'~ 

A re-study of the requirements of Cla,ss B, has yielded an amplifier design 
which can be compact and efficient, and yet be capable of good quality. 

I N RECENT YEA'RS the interest in high­
fidelity sound reproduction has gath­
ered momentum, and the sale of 

equipment designed for this purpose has 
assumed all aspects of a major industry. 
The designers and so-called "hi-fi ex­
perts" have constantly come up with 
"bigger" and "better" amplifiers to sup­
ply the ultimate in sound reproduction. 
Many amplifiers designed for home use 
are overdesigned, both from the stand­
point of power handling capacity , and 
the amount of steel and copper that goes 
into these anlplifiers. Needless to say 
that the cost, installation and proper 
ventilation of' these monstrous ampli­
fiers has burdened the hi-fi enthusiast 
unnecessarily. As far as power output 
requirement is concerned, 10 watts is 
about as much as the average listener' 
will ever use in a living room.1 Even if 
we were 10 comRletely disregard the 
requirement of the listener and design 
the amplifier for the maximum power 
that the loudspeaker can handle without 
too much di stortion, we find that even ' 
the best IS-in. direct radiator loud­
speakers produce about 3 percent dis­
tortion with 10 watts input power. 2 To 
feed these loudspeakers with more than 
10 watts would, therefore, be absurd 
when high-fidelity reproduction is de­
sired. 

The amplifier described here is an 
example of a high-quality amplifi er for 
home use, incorporating all necessary 
controls for proper sound reproduction 
and tone control, yet weighing only nine 
pounds and consuming less than half the 

* Research & Development Engineer, 
Daystrom Instrument Division, Daystrom, 
Incorporated. ' 

II[ 

B+ 

Fig. 1. Simplified schematic of cathode follower 
driving a Class-B stage. 
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Compact yet neatly 
laid out, and with a 

10-watt output. 

power of comparable lO-watt amplifiers. 
With an amplifier as light and com­

pact as this, there was no need to sepa­
rate the controls and preamplifier from 
the main chassis. In order to make the 
amplifier as light as possible, it was de­
cided to use a class B amplifier in the 
output stage. Since this was intended 
to be a high-quality amplifier, a large 
amount of negative feedback is neces­
sary. This requirement as well as that 
of light weight excluded the possibility 
of using transformer couplings. Cathode­
follower drivers were used occasionally 
where economy of the circuit was a 
prime consideration. Here the cathode 
follower driver is used in a manner 
consistent with the requi re-ment for high­
quality sound 'reproduction. 

The output stage consists of a single 
6N7 operated in class B. In order to 
obtain the necessary low impedance for 
the grid circuit of the class B stage, a 
cathode-follower driver was used. The 
use 'of a cathode-follower driver is su­
perior in many respects to the conven­
tional transformer driver. For one thing, 
it would be virtually impossible to apply 
an appreciable amount of negative feed­
back with traJ1sformer coupling due to 
the phase shift in the transformer. 
Furthermore, a high quality class B 
coupling transformer costs about 7 to 
10 ti mes as much as a tube. 

Cathode Follower Driver 

Figure I shows a simplified schematic 
diagram of a cathode follower VI driv­
ing a class B stage V •. As long as there 
is no grid current flowing in V " the 

cathode follower presents no problem. 
The gain of the cathode follower is then; 

A = el, = Il. = const . (1) 
eg 1+1l.+~ 

Under zero grid current conditions the 
only load on the cathode follower is the 
cathode resistor R. Since /L and rp re- I 

main constant under these conditions" 
the gain also remains constant. 

As soon as V. begins to draw grid 
current, the cathode follower load 
change;; . This new variable load r con­
sists of the cathode resistor R in parallel 

. I R X rg h . I . 
w1tl1'g : 1'=-R ) were 1'g IS tle van-

+'rg 
able grid resistance whose magnitude is 
a function of the magnitude of the driv­
ing voltage under grid current condi ­
tions . The gain is no longer constant 
and is a function of the -magnitude of 
the driving signal. For any particular 
driving signal amplitUde this gain IS; 

a=_-.:Il. __ 

1+1l.+~ 
(2) 

I ' 

Since l' decreases as the driving signal 
increases, we should expect the gain a 
to decrease also and introduce nonlinear 
distortion. This would indeed be so if 
1",1 remained constant under grid current 
conditions. Fortunately, rv changes also 
under these operating conditions in a 
manner ' that tends to make the ratio 
rp/I' nearly constant. Indeed, we can 
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create an operating mode of the cathode 
follower under which the ratio rp/r re­
mains within reasonable limits. 

Figl£re 2 shows a plot of plate re­
sistance vs. grid bias for a triode. It can 
be seen that the plate resistance de­
creases as the grid bias becomes Jess 
negative. Since the bias resistance under 
grid current conditions consists of 

R xru 
r = -R and the value of r decreases +rg . 
with dr iving signal, the plate resistance 
also decreases which tends to make the 
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Fig. 2. Graphs of plate resistance vs. grid bia s 
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ratio ~p/r constant. If we were, there­
fore, to set the bias of the cathode fol­
lower by adjusting R to such a value 
that the rate of decrease in rp corre­
sponds to the rate of decrease in r under 
grid current conditions, we would in 
effect keep the gain constant. By suit­
able choice of driver tube and value of 
R the ratio of rv/r can be kept within 
tQlerable limits. 

Upon examining Eq.(2), we see that 
if we choose a high !.I. tube, in addition 
to the above mentioned design pro­
cedure, we can effectively nullify what­
ever discrepancy there remains in the 
ratio rp/r. The fact that !.I. rises with 
increasing grid current also helps mat­
ters considerably (see Fig. 2). 

It would seem from the foregoing that 
any of the high !.I. high-transconductance 
double triodes, such as the 12A T7 or 
6BQ7-A, should be a suitable choice 
for this type of cathode follower. In­
vestigation showed, however, that it 
was hard to select such a tube in which 
both elements of the double triode were 
properly matched for balanced operation. 

It is also desirable that the cathode 
follower have a gain as near unity as 
possible so that the stage feeding the 
cathode follower is not taxed too heavily. 
From Eq. -(2) it would seem that a tube 
with a high !.I. and low plate resistance 
would be desirable. 

I--._-
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Curves showing tone­
cont rol range for the 
aut hor's ampl ifier. 
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BASS TREBLE 
CONTROL 

In the actual design the 6SN7 was 
chosen as a reasonable all around com­
promise. 

The output stage bias voltage is ap­
plied by way of the driver cathodes. 
The bias voltage is adj usted to a value 
which yields a quiescent current for 
both sections of the 6N7 tube of 12 to 
15 rna. With the output stage so ad­
justed, a power output of 10 watts was 
obtained with only l.3 percent distor­
tion and IS db negative feedback. The 
plate circuit efficiency was measured to 
be over 65 percent. As a result the 
power transformer in this amplifier can 
be kept very small. A power transformer 
with a rating of 40 to SO rna for the 
plate winding is ample. The output load 
impedance was chosen at 20,000 ohms. 
This value yielded maximum plate cir­
cuit efficiency and required less grid 
driving power than the normal recom­
mended plate load. 

In order to obtain a low impedance 
bias supply for the output stage, the 
positive terminal of the d.c. filament 
supply for the preamplifiers was 
grounded, leaving the negative terminal 
available for bias purposes. 

Other features of the amplifier in­
clude a two-stage preamplifier for mag­
netic cartridges with a choice of equal­
.ization having turnover points at 250, 
sao, and 800 cps; a five position program 
selector for tape, phono, AM, FM and 
TV; continuous bass and treble controls 
(see Fig. 3) and a high-frequency cut­
off filter to limit the response of the 
ampli fier when playing noisy or dis­
torted records. The power amplifier is 
shown in Fig. 4. 

The Cutoff Filter 

In order to provide a high rate of 
attenuation, the cutoff fi lter was de­
signed as a three-section fi lter using a 
constant-k middle section and two 
m-derived terminating sections; and to 
prevent ringing, the corner at the cutoff 

LOW PASS FILTE R 

o 
o 
0 _ 
CD 
<D 

.25 

o 0 o 0 
2 9 

Fig. 3. Input section of the amplifie r. This is buil t toget her with t he output sect ion, -Fig. 4. 
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point was well rounded by controlling 
the Q of the coils. The inductances are 
fixed and the variable cutoff is obtained 
by changing the capacitors as well as 
the termination impedances. The char­
acteristic impedance of the filter was 
chosen to be quite low to minimize hum 
problems. The required low input im­
pedance is determined by the impedance 
of the cathode follower, which, in turn, 
is controlled by the bias of that tube. 
In the 7,000-cps cutoff position the 
output impedance of the cathode fol­
lower is 570 ohms. This value of cathode 
follower impedance was obtained by ad­
justing the bleeder current through the 
terininating resistor. A 130-ohm series 
resistor with the cathode raises the 
source impedance to the desired 700 
ohms. In the lO-kc cutoff position the 
characteristic impedance is 1,000 ohms. 
The operating mode of the 7F8 cathode 
follower was so chosen that a fixed 
bleeder current of 2.85 rna through the 
termination resistors will yield the 
image of that impedance at the input 
of the filter. Thus, if 5,000 or 13,000 cps 
cutoffs were desired, it would only be 
necessary to change the terminating re­
sistor to 500 and 1,300 ohms respec­
tively. Of course, additional switch posi­
tions and tuning capacitors would be 
required in that case. This bleeder cur­
rent also helps to decrease the cathode 
follower plate voltage variations when 
the power supply impedance ' is large. A 
switch position is a lso included in which 
the filter circuit is bypassed to provide 
a flat response position. 

A balancing control is incorporated in 
the driver stage to balance the bias for 
the 6N7 tube. 

It should be pointed out that although 
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this amplifier was designed to deliver 
only 10 watts, there is no limitation on 
cathode follower drive for class B opera­
tion. The circuit used here can very well 
be adopted to amplifiers of multikilowatt 
size, such as would be required for 
transmitter modulators. The saving in 
cost and improvement in performance 
become more pronounced as more power 
handling capacity is required. 

ApPENDIX 

The class-B stage driven by a cathode 
follower can be made practically immune 
to "notch" response caused by plate current 
cut-off in the presence of output transformer 
leakage inductance. This is accomplished by 
operating the output tubes at a slightly 
higher current than would be dictated by 
maximum efficiency requirement and de­
liberately choosing a slightly higher output 
impedance than called for by other consid­
erations. When these precautions are taken 
and the cathode-follower load resistors are 
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so adjusted as to cause the cathode follower 
to cut off before the output tubes cut off, 
"notch-free" operation will result. In this 
respect, the cathode follower is superior to 
the conventional input transformer. 

It should be apparent that a cathode-fol­
lower driver used in conjunction with the 
precautions mentioned above should also 
make an ideal driver for class AB stages 
for "notch-free" operation. Under these con­
ditions, a cathode-follower driver ·is vastly 
superior to a distortion free class A, R-C 
driver. 

1 Harry F. Olson, "Matched line of hi-fi 
equipment." AUDIO ENGINEERING, August, 
1953. 

• H. F. Oson and A. R. Morgan, "A high­
quality sound system for the home." RADIO 
& TELEVISION NEWS, November, 1953. 

LETTERS 
[from page 4J 

40 to 100 kc or so in response to a square­
wave input, then the high notes sound 
harsh and rough. If this ultrasonic re­
sonance is removed, the high notes become 
smoother and cleaner. This effect has been 
noticed with both expensive and inexpensive 
speakers. 

Since I have been able to improve the 
performance of two ,commercial amplifiers 
by 'adj usting the size of the capacitor in 
parallel with the feedback resistor, I 
wonder if this point is generally appre­
ciated. Or have I made a mistake some­
where? 

ROBERT L. POST, M.D., 
6310 Vanderbilt Medical School, 
Nashville 5, Tenn. 

Fig . 4. Output section of the a mplifier. 

(Y 01{ have made no mistake fn this, at 
any rate. Transient response is important, 
and absence of ultras01lic peaks is essential 
for good quality, as has been il1dicated i,l 
some earlier articles, notably by Hafler and 
by Sarser and Sprinlde. An amplifier 
should be adjtisted-by the expedient of 
varying the capacitor across the feedback 
resistor ar some other method which will 
correct phase shift-to eliminate the peak 
in the ultrasonic range if quality is to be 
optinmm. This adjustment should be made 
under varying load cOllditions---'l.v1th zero 
resistance load, with capacitive loads front 
.01 to 10 J.lf, and with no load, as well as 
with the normal speaker loading. ED.) 
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" Good Music" Tuner For 
Fri nge Areas 

BASIL C. BARBEE':' 

A single-channel FM tuner brings in the signal in an area 
where good reception is not normally consistent with or­
dinary tuners. A construction project for the experienced. 

THosE FORTUNATE ENOUGH to live in 
or near one of the metropolitan areas 
which boast of "good-music" stations 

will hardly be interested in constructing 
a tuner such as is to be described. In the 
fringe areas, however, we "electronic 
musicians" need something better than 
the average manufactured tuner in order 
to pull in' a distant "good-music" station 
satisfactor ily. Here at Nacogdoches, 
Texas, noted for its poor radio recep­
tion, the FM stations in the nearest 
large population centers (Houston, 137 
miles airline; Dallas, 153 miles) are be­
yond the normal range of good reception 
and even AM reception is poor at night, 
being hopelessly C(:mgested. A survey 
was made, u~ing several FM tuners of 
various highly advertised makes with a 
rotatable all-channel TV antenna, to de­
termine whether it would be possible to 
receive consistently some "good-music" 
station, thus eliminating the bad music, 
offensive commercials, and · other und'e­
si rable program material heard on many 
stations. 

The station offering the most and best 
music was KIXL-FM at Dallas (104.5 
mc), which during two weeks of moni­
tor ing was received with sufficient con­
sistency to indicate that with certain im­
provements in the receiving system, 
23Yz-hour-a-day reception should be 
possible. (The station shuts down for 
half an hour each morning for m<\ in­
tenance.) While all of the store-bought 
tuners tried would produce good recep­
tion some of the time, none of them, to 

* 1608 S. F1'edonia, Nacogdoches, T e;\: . 

paraphrase the famous remark, would 
produce all of the time. 

The difficulties in the way of con­
sistent reception were chiefly ( 1) air­
plane flutter, (2) ignition noise, and 
(3) front-end noise when the signal 
would fade. It was decided that it would 
be possible to overcome these obstacles 
by ( 1) more over-all gain, (2) better 
limiting action, and (3) more direc­
tionality and gain in the antenna, com­
bi,red with more ga in ahead of the 
mlxel'. Perusal of the catalogs revealed 
that no high-gain, highly directional an­
tennas were offered for the desired f re­
quency. Two choices remained-scaling 
down a stock channel-6 yagi TV an­
tenna, or designing and constructing an 
antenna particularly for the purpose. 
Since most TV yagis are designed as a 
compromise among cost, directivity, 
wide bandwidth, and ease 'of erection , 
the former choice was foregone in favor 
of the latter. But that is another story. 
Suffice to say that a 6-elemen t narro\\'­
bC\nd yagi was the outcome. Design data 
may be found in various literature, such 
as : "The Radio Amateur's Handbook" 
and "The ARRL Antenna Book" 
(A1l1erican Radio Relay League, West 
Hartford, Conn.), "Antenna Manual" 
(Editors and Engineers, Santa Bar­
bara, Calif.), "Television Antennas" 
(Howard W. Sams ,& Co., Inc. , In­
dianapolis, Ind.) , and "The Johnson­
Bassett Antenna Handbook" (E. F. 
Johnson Co., Waseca, Minn.). 

Circuit Design 

This article concerns primarily a de-

Fig. 1. Top view of the "good music" tuner. 
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scription of the tuner arrived at after 
breadboarding various combinations of 
stages to arrive at a suitable design. The 
programs heard on KIXL-FM were 
good enough to warrant putting all our 
eggs in one basket and bui lding a single­
channel tuner for maximum perform­
anceon this one frequency. Since the 
designing of electronic apparatus usually 
proceeds in reverse order, i.e., from out­
put to input, the circuit will be described 
in that fashion: The tuner is shown in 
Figs. I and 2 and diagrammed in Fig. 3. 

A 6C4 triode resistance-coupled audio 
ampli fier stage was included to raise the 
output level of the discriminator to I 
volt, r.m.s., the standard inter-unit level 
for home music reproduction systems, 
and to provide a reasonably low-imped­
ance source to avoid excessive high-fre­
quency attenuation in the output cable. 
A cathode-follower stage after this 
voltage amplifier would have been desir­
able for a cable more than a few feet 
long. In this case, however, the tuner 
was intended to be mounted near the 
control unit, with only about two feet 
of shielded cable between, so that loss of 
highs is negligible. 

A Foster-Seeley discriminator was 
chosen because of its superior linearity. 
A 6AL5 double-diode is employed, in 
conjunction with a Miller 1464 1O.7-mc 
transformer. A tube was chosen from 
among several 6AL5's for lowest hum 
level in the completed tuner. A slight 
heater-cathode leakage not detectable 
on a tube-tester may produce audible 
hum when followed by an amplifier and 
speaker with response below 60 cps. 

The second limiter stage, using a 
6BH;6 tube, was designed with a grid­
circuit time constant of only 2.5 micro­
seconds to combat ignition and other 
impulse noise. Its plate and screen volt­
ages were adj usted to a val ue just suffi­
cient to produce I volt r.m.s. at the out­
put jack of the tuner with maximum 
deviation of the signal and both limiters 
saturated. T his adjustment was made 
after the rest of the tuner was com­
pleted. The first limiter sta!$e, another 
6BB6 tube, was made identical to the 
second except for R17 and RIO. These dif­
ferent resistance values provide a differ­
ent time constant and ~ lower plate and 
screen voltage, the former to further re­
duce the eff~cts of impulse noise (see 
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Fig. 2. Side view shows how the Ys-ini::h aluminum chassis is mounted to the rack panel with 
spacers. 

Rund, "Frequency Modulation," on this 
subject) and the latter to lower the plate 
supply to only 20 volts to assist in 
smoothing out airplane flutter. A higher 
voltage is necessary in the second limiter 
in order to provide enough drive to the 
discriminator. 

The first and second i. f. amplifier 
stages, ·employing ty.pe 6BR6 tubes also, 
are identical and lise the circuit values 
recommended in the tube manuals for 
maximum gain. The interstage ,coupling 
devices between all i. f., limiter, and 
mixer stages are Miller 1463 10.7 -I11C 

i. f. transi'ormers. The Meissner 16-3487 
units should serve as well and in some 

respects have a slight advantage l11e­
, chanically. 

For the mixer stage, a 6AK5 tube 
was chosen for its superior high-fre­
quency performance. The operating con­
ditions were arrived at experimentally 
by making variable the cathode and 
screen resistors R. and R, and adjusting 
them after completion of the ' tuner for 
optimum signal-to-noise ratio. Oscillator 
injection is achieved by dressing the 
mixer grid coupling capacitor e'l close 
to the stator of the multiplier tuning 
capacitor e, forming e" from stray ca-
pacitance. , 

The oscillator-multiplier tube, another 

51 T6 VII-6X4 

J3 

~~ Pf'~ . 1 
rn 

PRI ~ ~ 117V 

l:f AC 

1~6.3V . 
H 

6AK5, operates as a third-overtone 
crystal oscillator with the screen acting 
as the anode, and quadruples in the plate 
circuit. The crystal frequency is 23.450 
mc, and the multiplied output frequency 
is 93 .800 mc, just 10.7 mc below the sig­
nal frequency of 104.5 mc. Naturally, for 
any other signal frequency the crystal 
frequency must J:re chosen so that some 
harmonic of its oscillating frequency 
will differ from the desired signal fre­
quency by 10.7 mc or very nearly so. 
An error of a few kc is tolerable here, 
but too much variation will result in 
having to shift the intermediate fre­
ql1ency to something other than the 10.7 
mc for whicn the i. f: transformers were 
designed, -which will in turn affect the 
balance of the discriminator and the 
bandwidth of the system. Crystals 
ground to within .01 per cent of the 
specified frequency are available at a 
very reasonable price. 

Other Frequencies 

The exact crystal frequency required 
for stations operating on -other frequen­
cies may' be calculated from the fOt:l1lUla: 

fa; == fc ± 10.7 
n 

where f:c == crystal frequency of oscilla­
tion in mc 

+ 

-

fc == carrier frequency of station 
in mc 
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Fig. 3. Complete schematic diagram. Coil-winding data is given in the table following the text. 
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1 .. 
1 I 

m 

~----------------------------------17--------------------------------------------~ 

Fig. 4. The author recommends that constructors follow this detailed layout drawing for best results. 

n ::: any small integer; in this 
case, n :::4. 

Intermediate frequency::: 10.7 mc. 
Should it be desired to use a crystal 

of such frequency that n is some integer 
other than 4, is necessary to alter the 
values in the tuned circuit CILI so that 
it is resonant near the new crystal fl~e­
quency. Both the capacitance of Cl and 
the inductance of LI should be varied in 
inverse proportion to the crystal oscil­
lating frequency in accordance with the 
formula for resonance 

1 fr::: -=. 
bey LC 

Since the inductance of a coil is roughly 
proportional to the square of the num­
ber of turns, i. e., 

i: ::: (~:r 
where La is the inductance of the coil 
for the new crystal frequency, Lb is the 
inductance of the coil wound according 
to the data given near the end of this 
article, Na is the number of turns on the 
coil for the new frequency, and Nb is 
the number of turns given in the data, 
the number of turns on Ll vary roughly 
inversely as the square root of the crys­
tal frequency. It should not be attempted 
to make n greater than about 6; other­
wise the harmonic output of the multi­
plier stage will be too low for efficient 
mixing action. 

Many available war-surplus crystals 
may be made to oscillate on their over­
tones in the regenerative circuit shown. 
If such crystals are used, their oscilla­
ting frequencies should be accurately 
measured, since the overtone frequency 
will not be an exact multiple 'of the 
labeled frequency of the crystal. 

The second r. f. stage, employing still 
another 6AK5, is conventional in every 
respect, except that the value of cathode 
resistor is about half that recommended 
in the tube manuals. With the recom­
mended value, the plate current was only 
about half the listed value, and the gain 
of the stage was unexpectedly low. With 
the values shown, a stage gain of 6 
was obtained. To prevent self-oscilla-

24 

tion due to plate-grid feedback, a tinned­
copper shield (detailed at (a) in Fig. 5 
--not clearly visible in the photograph) 
was closely fitted to the tube socket and 
soldered to the center rivet, pin 4 (the 
grounded heater pin), and solder-lugs 
under each socket mounting screw. All 
B-plus and heater bus leads passing by 
this shield were bypassed to the shield 
with 4700-lJ.lJ.f disc ceramic capacitors 
(Cn and C. in Fig. 3.) 

The first r. f. stage uses a 6J4 triode 
tube in a grounded-grid circuit for low 
input noise. While the gain of this stage 
is only 4, it is adequate to burrow down 
into the noise level received from the 
ar.tenna and deliver the signal if it is 
there. (In any urban location, the man­
made noise level is the determining fac­
tor of the signal-to-noise ratio, rather 
than the thermal noise of the antenna 
itself. ) The over-all sensitivity of th~ 
tuner for 20 db quieting, measured with 
a 300-ohm dummy antenna, was 1.6 mi­
crovolts. 

The power supply consists of a 480-
volt center-tapped power transformel', 
rated at 50 ma, with a 6.3-volt, 2.5-amp. 
heater winding, a 6X4 full wave recti­
fier, and two sections of filter. The first 
is a "pi" section consisting of a 10-
henry choke and two 20-lJ.f capacitors; 
the second is an "L" section wi th a 500-
ohm resistor and another 20-lJ.f capaci­
tor. The hum is undetectable with this 
arrangement, either by ear or with an 

1 1~~ rC£? 
32i~~'l6 T[JJ' ~ 1---: 

I 32 :\7 I 
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DIMENSIONS IN INCHES 
SCALE , ". 3" 

Fig. 5. The text tells how to use these draw­
ings to make templates for modifying coil cans 

for the Va-in. chassis. 

oscilloscope, in the output of the tuner. 
The 2.5-amp. heater winding is used to 
full capacity, plus Ys amp, with the tube 
lineup shown. A neon pilot light is used 
to avoid a greater drain on this winding 
(about as much as an addi tional tube ) 
and to provide a less glaring light which 
would interfere with musical enjoyment 
in a dimly lit room. It would have been 
possible to use a size larger transformer, 
but unfo rtunately those available have 
considerably higher plate-voltage wind­
il!gs, necessitating getting rid of the ex­
cess voltage by means of resistors, 
which would have generated consider­
able heat. The light overload of the 
heater winding appears to be of no con­
sequence, since the transformer does not 
run hot, even after hours of operation. 
Many larger tuners employ an addi­
tional 6.3-volt filament transformer to 
carry the extra load occasioned by the 
available transformers having been de­
signed for broadcast-receiver replace­
ment with a low ratio of heater to plate 
power. 

It will be noted in Fig. 3 that the 
power cable has 3 conductors, termina­
ting in a 3-contact plug. The third con­
ductor, from the "hot" or switched side 
of the power tranformer primary, runs 
to a control unit for control of the power 
amplifier. The adapter P.-f, is conven­
ient for plugging the tuner into a 
standard a.c. receptacle .on the work­
bench for initial alignment and subse­
quent maintenance. 

Mechanical Layout 

The mechanical construction of the 
tuner is unusual, the chassis' being a 
single flat sheet of Ys-in. aluminum, 
3-7/16 x 17 in. If this material is not 
available in your "fringe area," it may 
be cut from an aluminum relay rack 
panel at slightly higher cost than from 
a sheet metal shop. All components ex­
.cept the switch and pilot light are 
mounted on the chassis, which in turn 
is supported by ~ -in. spacers 10 in. 
long from the front panel, a standard 
30-in. aluminum rack panel. The lay­
out is as shown in Fig. 4. Variations in 

(C ontinued on page 56) 
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Evaluatiol1 Of High-Fidelity 
'Phono Pickups 

JOHN M. SALANI';: 

What to look for in evaluating a phonograph pickup in the home, where elaborate instruments are 
not available for making measurements which would be considered a necessity in the laboratory. 

TH E PAST FIVE YEARS have witnessed 
the transi tion of high-fidelity sound 
reproduction from a laboratory curi­

osity to a household reality. Probably 
the biggest single factor underlying this 
transition was the development of fine­
groove disc recordings. This new me­
dium offered a degree of operating' con­
venience and inherent quality never be­
fore attai nable, and marked .the begin­
ning of the "Golden Era" of audio in 
the home. 

The faithful reproduction of fine­
groove recordings imposes several de­
sign requirements upon a pickup which 
are considerably more stringent than 
were encountered in the design of re­
producers for 78-r.p.m. recordings. As 
a result, 'several new pickup designs 
have appeared on the market so that 
today, the prospective buyer of a hi-fi 
pickup has over a dozen different types 
from which to choose. He is also con­
fronted with a myriad of technical per­
formance claims put forth by the various 
manufacturers in support of their prod­
ucts. This article does not purport to 
evaluate or recommend any specific 
phonograph pickup, but rather to pre­
sent some of the considerations which 
enter into the design and performance 
of any pickup. An attempt will also be 
made to show how a pickup may be 
evaluated in an environment such as the 
home where extensive laboratory equip­
ment is not available for making meas­
urements. 

Te!~i.nolo~y 

A brief discussion of some of the 
terminology peculiar to phonograph 
pickups may be of intere?t here, and 
may also serve to render the magazine 
ads more meaningful. 

Frequency Response: This is the output 
voltage of a pickUp in response to a 
recorded signal of constant level and 
variable frequency. (The level referred 
to is that of the input signal to the re­
cord ing system and presupposes an 
ideal recording system resulting ' in a 
record of perfect constant-velocity char­
acteristic.) High-frequency pickup re­
sponse depends on pickup characteristics 

* Radio Corp. of America, Engineer·ing 
Prodl/l.cts Div., Ca,mden 2, N. I. 
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and record material, while bass response 
is also influenced by the tone arm. 

Distortion: The term "distortion" as 
applied to phonograph pickups is gen­
erally a reference to the tracking dis­
tortion which occurs when the reproduc­
ing stylus is unable to exactly track or 
fo llow the groove modulation inscribed 
by the cutting stylus. This is a form of 
mechanical distortion as opposed to the 
distortion which may arise in the process 
of converting the motion of the stylus 
into an equivalent electrical signal. (For 
example, the distortion which would be 
generated by magnetic saturation or by 
a nonlinear flux field in a magnetic 
pickup.) 

Tracking distortion should not be 
confused with tracing distortion; the 
latter results from the difference in 
shape between the cutting and playback 
styli . T he predominant form of dis­
to.rtion generated by a pickup is usually 
that brought about by mechanical track­
ing difficulties. 

Vertical Tracking Force: -The vertical 
force which acts to hold the pickUp 
stylus in the groove is known as the 
vertical tracking force. (This is some­
times 'erroneously referred to as the 
~racking presure.) Typical values of the 
vertical tracking force required for hi-fi 
pickups run from 2 to 8 grams. 

Effective Stylus Mass: The mass of the 
pickUp stylus itself plus a part of the 
mass of the moving system go together 
to make up the effectiye stylus mass, 
also known as the 'effective mass re­
ferred to the stylus 'tip .- This mass should 
be reduced to a minimum value con­
sistellt with other considerations so that 
the mechanical mass reactance presented 
to the record groove does not become ex­
cessive. In general, the higher the effec­
tive stylus mass, the more difficult it be­
comes for the groove to drive the stylus. 
Typical values for the effective stylus 
mass in the lateral plane of groove mod­
ulation are from 2 to 10 milligrams, 

Stylus Compliance: The stylus com­
pliance is the reciprocal of the mechan­
ical stiffness at the stylus tip, and is a 
measure of how much force is required 
to produce an incremental stylus deflec­
tion, A pickup stylus must be compliant 
in both the latel'al and vertical planes in 
order to t rack a lateral disc recording 
properly, The lateral stylus compliance 

of hi~fi pickups generally is of the order 
of 1 - 6 X 10-<1 cm/ dyne, The vertical sty­
lus compliance can be, and usually is, 
considerably tower. 

Equaliiation: The electrical output 
from many phonograph pickups is not 
usable until it has been corrected for the 
characteristics of the pickup itself and 
for the intentional alterations of the 
audio signal which occur during the re­
cording process, This correction, or 
equalization, may be accomplished by a 
network of resistors, capacitors, and 
inductors inserted at some point in the 
reproducing channel. 

Pickup Types: Operationally, phono­
graph pickups may be classified under 
two general categories, depending on 
whether the output voltage from the de­
vice is proportional to the lateral velocity 
or the lateral amplitude imparted to the 
stylus tip as it tracks the undulations of 
a modulated groove. Magnetic, dynamic, 
and ribbon pickups are of the velocity 
type; crystal, ceramic, capacitive, and 
strain-sensitive pickups are amplitude 
type devices. , 

Neither the velocity nor the amplitu'tl'e 
type pickup has any inherent advan­
tages over the other with respect to the 
quality of reproduction; both types have 
the same potentialities for hi-fi applica­
tions. Expressed another way, it is not 
the principle of operation which is im­
portant, but the manner in which the 
principle is applied in practice. 

Objective Pickup Measurements 

The most easily determined but not 
necessarily the most important charac­
teristic of a pickup is its frequency re­
sponse. A hi-fi pickup should exhibit a 
response characteristic which is reason­
ably linear and can be made "flat" or 
uniform throughout the audio frequency 
range with ordinary equalizers. Any 
appreciable departures from this condi­
tion will upset the tonal balance of the 
music as originally I'ecorded, and the 
quality of reproduction will suffer ac­
cordingly. 

The frequency response of a pickup is 
intimately associated with its mechanical 
resonal1,ces and the means employed to 
control ·· these resonances, All pickups, 
in combination with any given tone arm, 
exhibit a t least two basic mechanical 

(C ontimted on page 50) 
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Fig. 1 (left). Setup of versatile hi-fi audio" system along window-wall of 14 by 19 living ~o?m shows center c.abinet ho.us ing recording amplifier 
and tape recorder; second cabinet houses record turntable and recording head, pr.ea":1phfler, tu.ner, auto.~atl~ clock! .lack panel for patch . sys­
tem. Small cabinet lower left contai!1s auxiliary speaker system, used also for monItoring recordmg amphfler In a~?lho.n to headpho.nes. FIg. 3 
(right). Closeup of patch system strip showing insertion of hi -Io filter between pickup arm .cartrid~e and prea":1p.hfler InP.ut. Clock IS ~eg-con ­
trolled for presetting listening, recording or playback functions . Each peg represents IS-minute mterval, provIding precIse programmmg and 

scheduling, Toggle switch over clock kills entire system. 

at home with 
Onward and Upward with Hi-Fi 

WHEN WE enumerated in this de­
partment (December) the array 
of hi-fi equipment app~rent these 

days in its natural habitat-the wen;,. 
fitted home entertainment center-we 
neglected to include such other capti.~~ -
audio items as disc recording tables, 
cutters, recording heads, and recording 
amplifiers. Not to mention earphones 
with foam-rubber padded earpieces (for 
fine monitoring and to keep calluses off 
your ears). All of them, if you know 
how to use them, playa major role in 
the arts of record and playback. But our 
omission ( it happens we didn't want to 
spend your hi-fi money too fast) is 
not without its compensations. For this 
month such a listing is no mere catalog­
ing of the available range of audio de­
vices for the dedicated amateur but 
rather, in this r eportage, the content of 
a system that actually boasts thei r fre­
quent use as a vital pal-t of living AT 

HO:r.IE WITH AUDIO. 

Upward ••• 

In the fullness of their functioning hi­
fi fitments of quality are extenders of 
our sensory perceptions, and might well 
titillate a psychic taste-bud or two. 

* 235 E. 22nd St., N e'W Y o·rll 10, N. Y. 
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Among our superior fl eshly weaknesses 
is the desire for self-extension managed, 
by most of us, with having children, pe­
riod. Some of us make it with a sport or 
hobby, family or no. Some ,play hobby 
the hard way, with liquids und . lights 
and with stains to show on their pants 
for thei r pains. And among these and 
other "at home" hobby-absorbed men we 
find you, and you, and you-taking yet 
another self-extension course by way of 
acquiring a "family" of hi-fi components. 
Not all at once perhaps, but surely with 
the basic four of (the best affordable) 
tuner, amplifier-preamplifier, player­
changer, loudspeaker. For all of its high­
level dividends this hi-fi hobby is a young 
one. The wildest and wooli est of amateur 
audio-i sts can count back to barely 
five-six years. (MISTER StOtle. Whe1'e 
were :V0lt in 1931? En.) And if so he has 
without doubt been the beneficiary of a 
g rowth industry whose areas of develop­
ment have in that bitsy time come up 
with astonishing improvements in units 
and unifi ed audio results. This has meant, 
too. that the original and usual quintet 
of units if not altogether "traded llP .and 
out" is by now grown to a fam ily of 
ten, maybe as many as twenty, units of 
hi-~ equipment-and not just by adding 
more speakers, that is. 

In fact the hi-fi system under review 

LEWIS C. STONE* 

this month is possessed of but one tHain 
speaker system plus an auxiliary speaker, 
with some eighteen or more other hard 
working components, as we shall soon 
describe. Ears there may be that have 
heard as good as the brisk baying of the 
main speaker, or the lusty crowing of 
the bantam alternate speaker in this 
audio system-provided, that is, that the 
signal is generated by equipment of equal 
breeding. But our guess is that relatively 
few have heard sound so variously and 
flexibly generated, through as many sig­
nal sources, in the privacy of the home. 
(See ·photograph, F ig. 1, and block dia­
g ram, Fig. 2). 

Onward ••• 

Ear-hardy hi-fi enthusiast Schwartz 
(New York) has in the past three-four 
years had some items of equipment which 
promised well but were in one way or 
another, in practice disappointing. So 
that in this man's hi-fi family there have 
been a variety of amplifi·ers, one or two 
tuners, turntables, microphones. And 
during the elapsed period of "investi­
ture" his l-emembran·ce of things past 
includes another m.ake tape recorder, 
various speakers_ Out of each component 
purchased and adopted, our reader has 
contrived to draw dil-ect, and also devel­
opmental, knowledge, often adding some-
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thing of his own devising as he trended 
toward fin alizii1g his requi rements in 
hi-fi . H aunting hi- fi demo salons and 
back rooms, and while in the homes of 
fri endly practitioners of at home with 
audio, he noted and became aware of 
instrument likenesses by the slight dif­
fe rences one from another , and he gained 
slowly a more complete knowledge of 
one class of equipmen t by living w ith 
and studying the other , as it were. 

In common with most other audio-ists 
our reader has heen (and is) of a m ind 
to accept available-best against promise 
of future-best. We have seen, as has the 
bui lder and owner of this month's audio 
system, tomerow's specificati ons of home 
audio instrumentation written from the 
hi-fi highlights of today's practice and 
use leading perhaps to a purer, surer 
design. Such as, for instance, would can­
cel mere s ize ( the quantitative) f rom 
being also the measure, insepa rably, of 
quality. Consequently audio sound of a 
fi delity a few years ago impossible, for 
space reasons, to generate adequately in­
side the average home, today does come 
flow ing in-round, or pear-shaped; elon­
gated, or lightning-riven-from equip­
ment more easily and plausibly fitted into 
living rooms of no great area- or cubic 
content, and rather simply cabineted. 

Flex ible and fluid is our system-of-the­
month, capable of diversified and divert­
ing antics. Do you place your bet on this 
thoroughbred equipment to "show," then 
may you, for instance, come up with a 
winning combination, a diverti ssement, 
by so opposing the parts as to create an 
echo (effect) without benefit of echo 
chamber. The parts, according to avid 
audio-ist Schwartz, are no more special 
than you can obtain commercially any­
where that good amateur hi-fi equ ipment 
is sold. Does this bring you sharp on the 
brink of curiosity you will find a detail 
or two about this manipulat ion involv­
ing a r ecording ampli fi er , a three-head 
tape recorder, etc., further on, w ith a 
sequence sketch to boot. \i\That all thi s 
comes to is a proving-up of audio system 

flexibili ty without going pro, a sort of 
conditioned-reflexi ng of hi-fi sound. 

T he system is notable in many re­
spects, not the least being a well set up 
disc reco rdi ng uni t, which our reader 
fi nds indispensable in hi s soc ial life. 
Himself a bachelor, he is blessed with 
many married fri ends and with respect 
to them he occupies and enj oys an avun­
cular ni che. He uses the eq ui pment he­
quently in thi s capac ity as "uncle" to 
recOl'd and send hi s vo ice with personal 
g reetings ancL special bless ings and mes­
sages to newlyweds, their ( in due t ime) 
new-born babes, g raduati ons, anniversa­
r ies, etc. 

5-Finger Exercises Among t he Decibels 

The system is additive-loaded with 
ear-begui li ng cousins and other respect­
able members of the modern hi-fi a udio 
genealogy. A full-blooded use of these 
components and their varieti es of un isons 
is pointed up with the introduction of a 
patch system which is simply an inter­
nally wired-up stri p or jack panel sup­
plying extra inputs and outputs and act­
ing as a semi-automatic distributor-head 
fo r a variety of signal channels. t( See 
photograph, Fig. 3, and diagram, 'Fig. 
4) . W here the average audio system is 
on the static side, the patch additive en­
ables you, for example, to watch TV and 
a t the same time have a tape recording of 
a radio program under way, and vice 
versa. 01- you can transcr ibe a disc re­
cording onto tape by feeding the signal 
into the recording flmpli fie r "(which now 
becomes a mixer ) then plug the mi­
crophone in the ·other channel on the 
"mixer," connecting its output to the 
input of the tape recorder. Or, you can 
hold for ~h from a live mike with a back­
ground of music signalled in from a il' 
or disc. Such goings on are flavor and 
savor for our reader (as they can be 
for you)-who feels justifiably that he 
can extract about as much variety from 
hi s thoroughbred amateur radio equip­
ment as can normally be obtained from 

the far costlier kind of equipment used 
in professional studio systems. 

T his montage of equipment has been 
made orderly by a rather urgent seeking 
fOI- method and orientation, which is no 
more than a natural carryover tendency 
from the exacting nature of our reader 's 
business as contract division manager 
with a supplier of hospital equipment, 
involving al ways problems of fi tting ap­
paratus into di ffi cult spaces, T he t r il'n 
cabinets are all self-made. One cabinet 
houses the tape recOl'der and its ampli­
fi er and alongs ide it the recording ampli ­
fie r which serves the disc-cutting mech­
anism mounted on cabinet number two 
over the preamplifier , power amplifi er, 
tuner, and automatic timel- clock. A thi rd 
cabinet ( not shown) houses the main 
speaker system. Over it sets the TV set, 
conta ined in Q. "slip case" housing which, 
though it fits snugly (as only good cab­
in~try can ) is removable for servicing 
the chassis by dropping a facia plate 
below the screen and simply pulling 
straight off, like skin off a banana. The 
T V is operated by remote control, from 
the panel containing the tuner and pre­
amplifi er. The other components are 
also accessible for servicing ilirough the 
backs of their cabinets. In adition, the 
Ampex 400A tape recorder can be re­
moved bodily and handled as a fully 
portable unit when necessary. 

T he main speaker system is similar 
to the Altec-Lansing 820A .offering , with 
803A I S-inch woofer and cross-over a t 
800 cps, 802B tweeter and H-808 multi­
cellular horn . The cabinet, however, is 

. "patterned on the Helmholtz r esonator 
principle, as used in RJ enclosures. The 
living voice comes through an Electro­
Voice 6S0 low-impedance microphone, 
channelled at will direct into the tape re­
corder. Or, with his line transformer 
converting it to high 'i)11pedance, he uses 
it with the recording amplifier when that 
item is used as a mixer. Such electronic 
veins and arter ies impart an undeniable 
senti ency to the entire system. For ex­
ample, the Fisher SOC master audio COI1 - ' 

Fig. 5 (left ). Shows cordsets used in hoo k up of output of tape recorde r to inpu t of tecording a mpli fie r, with Pe rmoflux headphones positioned for 
cuing t hrough monitor jack of tape recorder. Fig. 6 (right). Close up of Rek-O- Kut cutting l atb~ mounted with Presto recordi ng head. Discs are micro­

made, in add it ion to usual playback of complete records. 
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Fig, 2, Block diagram shows flexibility of system in recording, gener­
ating and reporting signals from and through a variety of components 
as, tuner, TV, tape recorder, disc recorder and record playback, all 

Fig. 4. Patch system functions as distributor-head for entire system, 
gives it complete flexibility and permits semi-automatic operat ion 

from owner's couch. 
culminating in 'main speaker system. 

trol is a part of it because our reader 
needed a front end in which the TR out­
put is "live" at all times. And at the 
time of purchase and component colla­
tion a few years back, this particular 
unit was "it,'" the only one on the mar­
ket. Such outputs have become the rule 
on latter-day front ends of equal quality. 

The Fisher 50F hi-Io filter in the sys­
tem is inserted between the preamplifier 
input and power amplifier input only 
when 78's are being played or when 
they are being dubbed to tape. He can 
keep down to 3000 cps if needed to filter 
excess surface noise and scratch from 
the usually well-worn 78's. Himself 
owner of LP's only, the hi-Io unit is an 
in.:and-out device, mostly ,to accommo­
date friends who (as is typical of early 
nibbles at hi-fi) bl-ing their favorite 78's 
for a spin on sturdy, modern turntable 
to hear a comparator playback (for a 
change) via finely engineered pickups 
and through a better speaker system. 
Which would be impossible, of course, 
without the intervention of the noise­
disbarring cut-off filters . This friendly 
accomodation (and incidental proselytiz­
ing) is an outgoing gesture. then, and 
demonstrates again that the hi-fi room 
can be a most sharable and sociable 
home entertainment center. 

It is an alerted system, mainly by 
means of the jack panel and patch ,cords . 
There are two cord sets in position at 
all times (as Fig. 5). One travels a sig­
nal through the patch system from tape 
recorder output on the preamplifier to 
input on the TR, ready for recording 
from any signal source. And just as live 
is the playback hookup, from output of 
the TR to input of the preamplifier. And 
of course the system would be a flop in 
our reader's eyes, did not the Permo flux 
headphones hold hands with the monitor 
jack of the tape recorder for cuing, the 

28 

process requiring also the hookup of the 
output of TR to input of the recording 
amplifier. By the same token, the system 
of checks and balances (a sort of "con­
stitutional" form of audio performance 
control, so to speak) is the presence of 
a number two (pickup) arm at the re­
cording tabre, mounttd backwards, to 
monitor the playback simultaneously 
with the cutting of the record, prac­
tically. (See Fig. 6) '. What better way 
to check the quality of the disc record­
ing, to make any adjustments in treble 
boost or bass attenuation during the 
process, as well as to detect symptoms 
of stylus wear, or excessive surface noise, 
turntable hum, and last but not least, 
turning out therefore as near an impec­
cable recording as the fine equipment is 
capable of offering? 

Audio Prone 

The payoff is in the operative behavior 
of this hi-fi fami ly. Lying prone on a 
couch, relaxed and resting, does reader 
Schwartz yet guide and control ey,ery 
single member of his audio flock. See 
(in Fig. 7) how an ordinary foam-rub­
ber cushioned couch is also audio-control 
loaded. Centered below the seat cushion 
are three toggle switches within easy 
finger-tip reach, the remote control for 
start, stop, and record modes of the tape 
recorder. And within easy lying-down 
reach just overhead are the control knobs 
of the tuner (rarely touched except for 
station selection), a full battery of con­
trols on the preamplifier, and the master 
on-off toggle switch alongside the peg­
rimmed automatic clock. The latter, too, 
he can handle from the prone, for pre­
setting or scheduling the playing of FM 
radio or TV. Each peg represents 15 
minutes of automatic play or record 
time: two pegs give you 30 minute in­
tervals, and so on. You do not ever have 

to set the hands on the face of the clock 
to work the system-it is all a "pegged" 
operation. At the end of a hard day, our 
reader finds this a most pleasant formula 
for relaxing at home with audio and 
having it, too. 

The cabinetry is as unassuming looking' 
as the parts it houses are (in their way) 
sterling as to pedigree and brilliant in 
their impact upon the ear. The lower 
part of the TR and recording-amplifier 
cabinet (back of the tambour doors) is 
used to store miscellaneous gear, among 
tl1em an audio oscillator to record dif­
ferent frequencies for experimental pur­
poses; a vacuum tube voltmeter; a Mag­
neraser 200C for total tape erase; a 
Shure 768 lapel microphone; a 9S(} 
Electro-Voice microphone stand. 

Play and Play-About 

Did you want to try putting this kind 
of audio equipment through a pace or 
two, why then ' you could ~rk out a 
reverberant or echo effect sans chamber_ 
Confessedly, this is among the minor 
triumphs in the area of cord-plug-and­
jack bouncing, but one which neverthe­
less may give you the feel of the versatil­
ity and somewhat infinite possibilities of 
a full-blooded family of hi-fi equipment, 
as mentioned earlier. (See Fig. 8). 

Step by step, here's the way reader 
Schwartz proceeds. You need, of course, 
a tape recorder with three separate 
heads, because these give you the time 
delay between signals that produce the 
desired effect. The time delay is a func­
tion of the actual distance between re­
cording head and playback head. In this 
case, the actual distance measures ap­
proximately 2 inches. At 7~ ips tape 
speed, the interval comes to about y,; 
second; at 15 ips tape speed it comes to 
about ;i second-sufficient lag between 
signals to create the illusion of a quite 
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Fi~ . ~ . Relaxing !'xecutive lies down to job of 
~nJoymg ~ul,~i -source - ·hi-fi. system arranged for 
automation . From the prone, preamplifier 

controls are within reach overhead ' three 
switches in frame of couch are at fing ~r's end 
of other hand for activat ing or muting tape 
recorder. Also shown are two cord sets in posi­
t ion a t all times, from tape recorder output on 
preampl ifier to inpu t of tape ~ecorder, t hrough 
patch system, for reco rding. The other cord 
set goes from ou t put of tape recorder to inpu t 

. of preamplif ie r for playback. 

noticeable echo. Get this end result by 
(a) F.eeding the program source (FM, 
TV, dI.sc) through the patch system into 
tuner mput of disc-recording amplifier. 
(b) MIcrophone IS connected to mike 
input of recording amplifier. (c) Input 
of tape recorder is plugged into monitor 
output of recording amplifier. (d) Se­
lector sWItch on recordino- amplifier set 
to ':record" position. (e) "'Fisher master 
audIo control set to tape-recorder play­
back position. 

The above hookups function for you 
as fo llows: (a) With tape recorder in 
record mode and output switch on tape 
recor~ler set to playback position, a bal­
a~ce IS then lo<?ked for by turning up the 
mIcrophone gam-co.ntrol and positioning 
the mIcrophone facmg the wall opposite 
the speaker, to a point just below where 
the feedback .occurs, determined by ear. 
A. balance wIll .be reached by adjusting 
mIcrophone gam-control and playback 
level c?ntrol on the preamplifier unti l 
the desIred echo effect is heard 

Well, this physico-spatial "circuit" is 
one w:r. to g~t the ech? effe~t. (It is a 
sort or belch for the sIgnal IS fe-c ircu­
late? ~nd. pursues itself through the 
audIO cIrCUItry to come out again at an in­
tervalmassive enough to be re-heard sep­
arately, but fainter- the echo.) Whereas, 
on the other hand, reader Schwartz c~n 
(and no doubt intends to) br ing this 
about through p,;!rely electronic circuitry 
to re~reate the slg~al as an "inside job," 
needmg no physIcal confrontation of 
speak~r and microphone for the purpose. 
Of thIs gambit you may find full some 
discussion and instructive schematics in 
2nd audio anthology, pages 115 through 
124, the subject being Editor McProud's 
universal amplifier for magnetic tape ' 
recorder, which he has designed so that 
among some dozen or so capabili t ies it' 
also can readily function as a reverbe~a­
tion generator. Also, there appears to be 
a freshly fabricated (by Pilot) multi­
out-and-inputed front end that makes 
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thi~ kind o.f hi-fi gambado absolutely 
easIly and SImply accomplished. Fun! 

Homespun Ultra-Linear 

To lave hearts awash under the acid 
of burning curiosity with the soothing 
baln: of revelation (even if it happens to 
be Just another version of the Ultra­
Linear). we here unveil (as in Fig. 9) 
schematIc of the 30-watt mod ified Wil­
liamson amplifier, all of it mounted on 
an aluminum chassis 12 by 7 by a 
compact 4 inches deep; all- of it cable 
wired, with Vector sockets; all of its 
cGmpone~ts having one common ground 
-all of It, moreover, slowly and pains­
takingly built for reader Schwartz with 
parts as listed elsewhere. 

Modifications that may be of interest 
to do-it-yourselfers lie in the use of a 
low-impedance driver tube 5687 and a 
low noise input tube 12A Y7. (Amount 
of feedback is approximately 24 db.) The 
:,oltage regulator in the power supply 
IS a standard degenerative regulator. The 
6AS7 is ~sed as a variable impedance; 
the 6SJ7 IS used as a d.c. amplifier; the 
pair of OB2 are used as reference 
voltages. 

Our list of components excludes the 
tubes, but these are identified in the 
schematic, and your. close inspection of 
it is recommended, especially in v iew of 
the following briefing on the functioning 
of some of its key components. Part in­
signia R31 is the B-plus voltage control; 
R,B in the amplifier is a balance control 
which balances the currents through the 
output tubes. The amplifier is wired -to 
accommodate three different speaker im­
pedances, but the speakers actually used 
at the moment are of 16 ohms impedance. 
There is a level control o~ the input of 
the amplifier so that you cil.11 adjust its 
output level for a moderate setting of 
volume ,to prevent overload of amplifier 
and speakers. The finer points of volume 
control are achieved by using the audio 
control unit which is the preamplifier­
equalizer (tone control )'. 

Ca binetry Data 

In addition to the usual battery of hand 
tools ( listed in AT HOME WITH AUDIO 
for April, 1954) possession of the 
following basic woodworking machine 

Fig. 8 . Demonstration 
of responsiveness of 
system by creating 
echo effect with com­
ponents hooked up 
as shown, wit h micro-
phone rerou t ing orig-
inal signal for ~epeat 
path t hrough cir-
cuitry, resulting in 
noticeably close-fol -
lowing second signal , 

or echo. 

equipment is ten-tenths of the law of 
production of the finer cabinetry: a 12-
inch radial overhead saw, with 2 h.p. 
motor; a 0 h .p. operated router; an 
oscillating sander; and add a paint 
sprayer (handy for a professional job 
of lacquer ing, also). Supplied with, or 
having access to these, you can then con­
cern yourself with some detai ls of the 
shell construction. The innards you can 
dope out for yourself, as the proportions 
and dimensions of the audio equipment 
itself should guide you well there, which 
reader Schwartz (no master cabinet 
maker himself) discovered, as he ven­
tured along step by step. 

. The cabinet housing the recording am­
pli fier and tape recorder is 46 by 21 by 
39 in. high plus 2-inch ball-bearing 
casters, to a total of 41 in. The remov­
able tape recorder is placed on a shelf 
120 in. below the top of the cabinet and 
is protected by a domed plastic lid. The 
cabinet housing the disc recorder, tuner 
and preamplifier has been sized to ac­
commodate the equipment compactly and 
is a good fit at 33 by 18 by 31 in. high, 
with lO-in. sturdy splay legs to bring it 
up to the matching height of 41 in. The 
small speaker system housing (also on 
the Helmholtz principle) is 14 in. high 
by 110 in. wide and 11 0 in. deep; its 
contents, an 8-in. Wharfedale woofer, an 
Atlas tweeter and hi-pass filter. 

All the cabinets are .built of ~ -in. 
lumber-core oak-faced plywood. Even the 
tambour doors are do-it-yourself made, 
of 0-in. half-round solid mahogany 
stock molding glued to heavy canvas 
backing. Shadow-box 'panel details on 
the fronts of the ~abinets are solid ' oak, 
of lock miter construction made with 
special cutter heads interchangeably 
mounted on tl1e overhead radial saw 
unit. The smaller cabinets are built with 
splined mitered joints. However, let's 
not overlook the condition that this is 
a free country, where every man may 
joint as he pleases. Take you then to the 
ordinary, or Sears-Roebuck miter-box 
to get your 45-degree framing joints, 
such as you find, in the door casings at 
home or in the better kind of commercial 
unpainted furniture. Or, to simplify, 
simplify, simplify, eschew the face trim 
and go in for , flush, flatface cabinets­
giving them a sort of Dior look which 

l RECORD - PLAYBACK HEAD LAG) 
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your missus may appreciate on account 
of it is easier dusted and is "more" less 
obtrus ive in the average living room 
decor. T hus may you keep th e home­
audio peace and a t a lower price, too. 

System Specifications 
and Product Guide 

In abc order for ready indentifi cation, the 
components contained and used actively in 
our hi- fi system of the month fo llow: 

1. Altec-Lansing 803A woofer WIth 
crossover at 800 cps; 802B tweeter , 
808 multicellula r horn. 

2. Ampex 400A dual track tape re­
corder, 15 ips and 70 ips. 

3. Atlas HR2 multicellular tweeter and 
FNI high-pass fi lter. 

4. Bace Television remote contFol. 

5. Bl'Owning R]42 A M-FM tuner, with 
but two controls- band and tuning. 

6. E lectro-Voice 650 microphone with 
line transformer for high-impedance 
use. 

7. F isher SOC master audio control. 

8. Fisher 50F hi-Io filter. 

9. P ermoflux dynamic earphones, DH ] -
17B. 

10. P ickering 190 pickup arm, with 
double diamond turnover cartridge 
260. 

11. Presto l -C record cutting head. 

12. Radio Craftsman R C100A T V chas­
SIS. 

13. Rek-O-Kut R8A recording amplifier. 

14. Rek-O-Kut T R-1 2H dual speed turn­
table. 

15. Rek-O-Kut M-5S master-pro 16 in. 
overhead recording mechanism wit h 
MS-210 microgroove leadscrew 210 
lines/inch. 

16. T elechrcm automatic peg-operated 
clock. 

17. W harfdale Super-8CSAL speaker 
( in cabinet with Atlas unit above). 

18. \ 'Villiamson ul tra- linear custom-built 
amplifier, 30-watts rated, with regu­
lated voltage supply. 

19. Switchcraft mixer fo r patch system. 

20. Magneraser 200 C bulk tape eraser. 

21. Shure 76-B lapel microphone, high 
impedance. 

22. Electro-Voice 950 microphone stand 

And of woodworking machine tools used in 
building the 'cabinets, the following: Delta 
2-horsepower, 12-inch radial saw, plus in­
terchangeable cutter heads. Delta oscillat­
ing sander. Stanley RTA 0 -horsepower 
router . Also a DeVilbis P -MCD paint 
sprayer to apply lacquer fo r the natura l 
wood finish. 

AMPLIFIE R P ARTS LIST 

CI, C. 
C" C~, C5, C, 
C, 
C. 
C" C,. 
Cl1, C12 C" 

40 /If, 450 v, electrolytic 
0.25 /If, 600 v, paper 
500 /If, 50 v, electrolytic 
100 /l/lf, 400 v, mica 
16 /If, 700 v, oil fi lled 
0.1 /If, 600 v, paper 

12AY7 
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5 6 87 
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13A13A 
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16 
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Fig. 9. Sche.matic of home-made adapta t ion of Williamson ultra-linear power amplifie r, with 
voltage control. 
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R, 
R, 

R, 
R, 
R" R . 

R ,.!, R" 
R", R" 
RIB 

R", R ,. 
J?ll 
R" , R., 
R" 
R" 
R" , R" 
R,. 

T, 

v, 
V, 
V" V~ 
V. 
V, 
V, 
V" V, 

750 i-t/lf, 1000 v, mica 
25 /If, 50 v, electrolytic 
20 H, 225 rna. (UTC S-31) 
0.1 meg, potentiometer, 
audio ·t aper 
10,000 ohms, 0 watt 
0.27 meg, 1 watt, wire 
wound 
47,000 ohms, 1 watt, low 
noise 
0.1 meg, 2 watt 
22,000 ohms, 2 watt 
24,000 ohms, 1 watt, low 
noise, matched 
0.5 meg, 0 watt 
1200 ohms, 1 watt, low 
noise 
50,000 ohms, 5 watt, wIre 
wound, matched 
0.1 meg, 0 watt 
1000 ohms, 0 watt 
100 ohms, wirewound, 
potentiometer 
100 ohms, 2 watt 
10 ohms, wirewouncl 
47 ohms, 1 watt 
9000 ohms, low noi_e 
22,000 ohms, 1 watt 
0.1 meg, 1 watt 
50,000 ohms, 25 watt, 
wirewound 
0.5 meg, 2 watt 
0.2 meg, 2 watt 
0.1 meg, 2 watt potentiom­
eter, linear 
50,000' ohms, 2 watt 
Aero TO-300 
425-0-425 v at 250 ma, 5 v 
at 3 a , 6.3 v at 3 a, 6.3 v at 
3 a (UTC S-40) 
6.3 v fi lament transformer, 
10 a (UTC S-61) 
12A Y7 
5687 
KT-66's 
83 
6A S7 
6SJ7 
OB2 

• P ositions W a nted 

• E .E.- A1HUO equipment 1111 d trans· 
former deslS'n engineer. Six years experi­
ence includes diversified background in 
a udio a mpli fier , broadcast a udio, a nd r e­
cording system design , a nd a.f. t ra ns­
former design. P resently engaged as con­
sulta nt on a udio transformer and ampli fier 
a pplication . Desires perma nent, r espon­
sible posit ion in NYC or vicinity with a 
progressive company tha t seeks the ser­
vices of a dependable, versatil e engineer, 
with experipnce in a ny or a ll of the above 
fields. Box 301 AUDIO. 

• Sales EIlS'!lleer: E xecutive, experienced 
in selling hi fi , sound equipment, elec­
t ronic components to dist r ibutors, indus­
tria ls, seeks position of responsibility 
with manufacturer or r epresentative. 
Box 302, AUDIO. 

• Audio E IlS'llleer : Seeking a ca reer posi­
tion with a challenging f uture as research 
a nd development engineer in audio com­
munication and acoustical engineering. 
Does your fi rm need a n E lectrical E ngi­
neer, 28 years old, with a n MS a nd 5 years 
0'1: profeSSional exper ience in a udio engi­
neering , who has a good background and 
sincere interest in research in speech and 
hearing and can assume responsibility? 
For a complete r esume by return mail, 
write Box 303 AUDI O. (AE S) 
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FREE 
TECHNICAL 

BULLETIN 

A-553 

Quiet, constant-speed operation is ob­
tained witil a precision helicol gear drive_ 
This was developed for H_ H_ SCOTT by 
international outhority Professor Earle 
Buckingham of M_ '- T_, designer ' of the 
d ri ve mechanism for the Mt. Palomar 200 
inch telescope_ 

STROBOSCOPIC TURNTABLE 
The 710-A incorporates major new contributions to turntable 

engineering_ These include: dual-stage mechanical and torsional filter­
ing, expanded-scale optical stroboocope, Vernier speed drive and integral 
connection of pickup-arm mounting-board to main turntable bearings_ 

Revolutionary NEW design 
1. Expanded scale optical stroboscope, with electronic peak pulsing 
for greatest clarity, is visible even while record iii playing, for exact 
speed control at all times_ 

2. Precision helical drive gears, of hardened steel and nylon, for 
9Illooth silent flow of power to turntable. 'Gears housed in an oil-filled 
transmission for quiet troub16-free operation. 

3. High-compliance torsional filtering reduces annoying speed varia­
tions, such as wow and flutter, to less than 0.1 %, far below audibility. 

4. Dual-stage mechanical filtering between motor and turn­
table reduces motor rumble to more than 60 db beJow record­
ing level, an outstanding engineering accomplishment. 

6. Vernier speed drive with special long-life neoprene idlers 
permits separate adjustments of 331/J, 45, and 78 rpm speeds 
by ±5% to match the pitch of accompanying musical instru­
ments. Convenient push-button selection of each speed and 
OFF position,. Unique clutch permits cueing turntable. 5. Integral pickup-arm mounting board, aocomodating all 

leading pickup arms, is rigidly connected to turntable bearings 
by a heavy aluminum casting. This eliminates acoustic feed­
back and other undesirable vibration differences between pick­
up arm and turntable. 

7. Heavy-duty induction motor, with dynamically balanced­
rotor and extremely low external hum field, designed specially 
for thi.s- turntable_ 

p ' lJO-A Turntable, finished in stainless steel with mahogany pickup-arm mounting board. $102.00"Net 
flees lJO:XI Hand-finished modern mahogany base for convenient, attractive installation : $14.95" Net 

·West Coast Prices: 77 O-A. $107.10 
................ .. .... ........ 71 O-XI $15.70 

H. H. SCOTT • Inc. 385 PUTNAM AVENUE, CAMBRIDGE 39, MASSACHUSETTS 
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Freq\uency Response Circle Diagrams 

OlAN E, KRUSE '~ 

The derivation of circle diagrams relating frequency response to time constants of various common circuits, 

ACIRCLE DIAGRAM METHOD relating 
the frequency response of a resist­
ance-capacitance-coupled amplifier 

to the time constants of the circuit has 
been developed.' The method employs 
the intersections of two families of cir­
cles. The circuit time constant is the 
parameter of one family of circles and 
frequency is the parameter of the other. 
In this paper two circle diagrams are 
developed; one relates the frequency re­
sponse to the circuit time constant for 
series R-C and parallel R-L circuits, and 
the other relates the frequency response 
to the circuit time constant for series 
R-L and parallel R-C circuits. 

Se~ies R-L and Parallel R-C Circuits 

Consider the circuit of (a) in Fig. 1. 
The ratio of output voltage to input 
voltage is 

Vo Rz Ru+Rz 
V. = Ru+Rz . (Ru+Rz) + jroL 

Let R=Ru+RI. Then 

VoR 1 
ViRI = 1 . L 

+Jro"R 

(1) 

(2) 

Letting T= ~ (this is the circuit time 

constant) and rationalizing the denom­
inator, Eq. (2) becomes 

V oR 1 . roT 
ViR! = 1 + ro'Y' -J 1 + ro' Y" (3) 

Multiplying both members of Eq. (3) by 
T and introducing the coordinates z and 
y gives 

VoR T . 
ViR! =z+ JY= 

1 T-: roT T. (4) 
1 + ro' Y' J 1 + ro' T ' 

From Eq. (4) it follows that 

or 

• , 1 + ro' T' T' 
z +Y =(1 + ro' T ' ) , 

" 1 T' z + y = 1 + wIT ' . 

(5) 

(6) 

Noting Eq. (4), it is seen that the right 
member of Eq. (6) is z T , and so Eq. 
(6) may be written as 

z'+y'=Tz (7) 

* Dept. of Physics, Step hell F. Allstill 
State Coll~ge, Nacogdoches, Tex. 

to. E. Kruse, "Circle Diagrams for Re­
sistance-Capacitance-Coup1ed Amplifiers," 
AUDIO E NGINEERING, Feb., 1953. 
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L 

Rg 

(e) (D) 

Fig. 1. The series and parallel L-C and R-C 
ci~cuits for which the circle diagrams are 

useful. 

Transposing Tx and adding 7,4T' to both 
members of Eq. (7) gives 

(.'t" - Yz T) ' +y'= 7,4T'.(8) 

This latter equation is that of a family 
of circles with parameter T, centers on 
the x-axis YzT units to the right of the 
origin, radii equal to YzT, and passing 
through the origin. Each circle may be 
thought of as a "constant-T" circle repre­
senting the path of operation of all se­
ries R-L circuits having a circuit time 
'constant corresponding to the T of the 

circle. Since T=~, it follows that each 

series R-L circuit operates on a definite 
"constant-T" circle. 

A set of "constant-w" circles for the 
series R-L circuit will be derived, and 
the combination of "constant-T" and 
"constant-ro" families will prove to be of 
value in analysis and design, both quali­
tatively and quantitatively. From the 
definition of phase angle cp and Eq. (4), 

cP = arctan 1'.= arctan (- Tw) (9) .'t" 
from which 

T=-.L.. (10) 
wx 

Substituting Eq. ( 10) into Eq. (8) and 
simplifying yields 

x' + (Y + /w r = 7,4 (~,) . (11) 

Since ro is the parameter in the family of 
circles given by Eq. ( 11 ) , the ci rcles will 
be referred to as "constant-w" circles. 
The circles have radii equal to 112w, 
they pass through the origin, and they 
·are centered 1/ 2w units below the origin 
on the y-axis. 

Figwye 2 is a fourth-quadrant plot of 

Eqs. (8) and ( 11) covering typical 
time-constant and frequency ranges (for 
convenience the frequency is plotted in­
stead of w, use being made of the relation 
w = 2rtF) and showing radial lines indi-

. hI '· Vo V catmg p ase ang es and ratlOs-
V 

. oM 
oM 

is the maximum possible value of Vo; 
that is, it is the value of V. when the 
reactance of L is zero (d.c. case). 

As mentioned, this circle diagram is 
helpful both qualitatively and quantita­
tively. As an example of its quantitative 
use assume a series R-L circuit with a 
time constant of 1432 microseconds. Let 
the problem be to find the frequency at 
which the phase angle between mput 
and output is 60 deg. Following the 
"constant-T" circle (with T= 1432 mi­
croseconds) around to the 60-deg. phase­
angle line, it is found that the intersect­
ing "consfant-ro" circle represents a 
frequency of 200 cps. This 200 cps is, 
of course, the answe;' asked for. A few 
minutes study of the diagram will sug­
gest several ways in which it may be 
used in both design and analysis. 

The diagram drawn in Fig. 2 is not 
.restricted to the ranges of T and F indi­
cated. Any circle centered on the x-axis 
has a diameter of T units, while a circle 
of equal diameter on the y-axis has a 
diameter of llw. It follows, therefore, 
that T and F are reciprocally related ; 
that is, T= (112rt) (1IF). Thus, either 
the T or the F values may be multiplied 
by 10, 100, etc., while the other param­
eter is multiplied by 0.1 , 0.01 , etc., and 
the ranges of T and F proportionately 
changed. . 

It will be shown that Fig. 2 is also 
applicable to parallel R-C circuits. In 
(b) of Fig. 1 

Vo 
V i 

.R! 
-loot 

RI-j/roC • 
.Rl 

-loot 
RU+R '1 C l - J w 

(12) 

Mutiplying numerator and denominator 
of Eq. (12) by 

Rz-jlwC 
R uRl 

and rearranging, Eq. (12) may be writ­
ten as 

j 

c.OC( RgRz ) 
Vo Rz R g+Rz 

--vi = - R g + Rz . 1 _ j 

C( RuRz ) 
w .Rg + Rz 

(13) 
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THE BRITISH INDUSTRIES 

vs. 
Mass Production 

CGM: Mr. Carduner, we are pleased to be 
the medium for your series of monthly open 
discussions of quality in high fidelity equip­
ment. We've often written on the subject in 
the Editor's Report, and I feel that the se­
ries you plan is especially pertinent to the 
readers of Audio Magazine. What will the 
topics be . . . and whom do you plan to 
have discuss them? 

LC: Each forum will be a frank and open 
discussion of one vital part that quality 
plays in high fidelity. The men and women 
who will discuss these topics will be expert 
engineers, as well as artists in the musical 
field. There will be columnists and also 
editors to express their opinions, besides 
men in the sales end of the business. In fact, 
we even intend to invite some of our com­
petitors in the manufacturing end of the 
industry. 

CGM: I am confident that these discussiom 
will have a great deal of value in dearing 
up misunderstandings in the public mind 
about the true meaning of high fidelity. 

LC: That is our primary purpose. There is a 
good deal of misuse of the term high fidel­
ity, and we who are in the business would 
like to try to define it in terms of quality, 
even though it is difficult to set measurable 
standards. 

CGM: That's very important, because we all 
talk about quality as though it were like a 
toolmaker's "go-no go" gauge, but it is not 
that ' simple. Strangely enough, two ampli­
fiers may measure as nearly identical as pos­
sible, yet may sound completely different. 

LC: It is also important to realize that a 
price tag doesn't always reflect the true dif­
ference between hi-fi and just better-than­
ordinary-sound reproduction. We know that 

( continued) 
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true high fidelity starts with the origina l 
conception of the unit . The designer must 
sta rt with " reaching for the moon" and 
trying tu a ttain to!a l re produ ction wi thi n 
hu mall hearing ra nge ... 

CGM: .. . even though it has not ye t been 
attained-as we both know. Although equip­
ment does presumably cover the range of 
hearing, it is accepted that certain missing 
overtones and undertones are still necessary 
to get perfect quality duplication. Yes, 
design is vitally important- but I would 
say that quality control is equally or even 
more so. 

LC: Don' t I know it! T here are some high 
fi delity products today where supervision 
and inspection take more man hou rs than 
actual constructi on. 

CGM: I know that is true, even though many 
people would find it hard to believe. Some 
of our friends in the business have sa id that 
such quality control is the real reason why 
fine high fi delity equipm ent can never be 
mass-produced. 

LC: Well, M ac, how do you feel about thi s~ 

CGM: I don' t happen to know any mass-pro­
duced product that approaches the quality 
or standards of what we call " Guild" pro­
duction . . . to build it as fine as you know 
how. That doesn' t say it can't be done--but 
there would have to be some radical changes 
in methods and inspection before it could 
happen. 

LC: Yes, but won' t those innovations be so 
costly that there would be little if any 
difference in the ultimate pri ce to the 
consumer ~ 

CGM: I certainly agree with you if we are 
talking about complete, on-the-line, under­
one-roof manufacturing. By the time they 
are marketed, these " in-a-cabinet" sets can 
be far more costly than even better compo­
nents assembled in the home by the user, 
who purchased them from a parts jobber or 
rugh fid elity dealer . I certainly feel that this 
opens up a very interesting and informative 
fi eld of exploration, and I know that your 
future discussions will bring it out in greater 
deta il. Our editorial staff is looking forward 
to these British Industries Forums with 
great interest. 

LC: Thank you, Mac, for helping us get off 
to such a good start. We believe that the 
readers of Audio Magazine are amongst the 
most influential people . . . the customers 
wi th whom the whole high fidelity industry 
started. We have always counted on them 
to represent the true facts to their friends 
who may not be so well informed. 

* A n int erview between C. C. M cProud, E d­
itor and Publisher of A udio Magazine, and 
L eonard Carduner, President of British In­
dustries Corporation, New Y ork BIC is an 
A merican com pany which off ers you Britain's 
fi nest audio equipment . . . fully guaran­
teed, with service and spare parts available 
throughout th e U . S. 

I 

The British Industries Group 
consists of the following 

products : 
Garrard Record Players 

Leak Amplifiers 
Wharfedale Loudspeakers 

R-J Enclosures 
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Fig: 2. Circle diagram for the series R-L and parallel R-C circuits of (a) and (b) in Fig. 1. Fig. 2. Diagram for the series R-C and parallel R-L 
circuits of (c) and (d) in Fig. 1. 

RyRI 
Let R= -R R' and then T= CR. Then u+ ! 

j 

Va =_~. wT (14). 
Vi Rg+RI 1 __ 1-

wT 

Multiplying the numerator and denomi­
nator of the right member of Eq. (14) 
by wT and then rationalizing the dy-
nominator results finally in 

Va (Ru+RI) 1 . wT 
Vi ~ = 1 + w'T' - J 1 + w'T' . 

(15) 

Eq. ( 15) is identical with Eq. (3) and 
so it follows that the mathematical jour­
ney from Eq. (15) to ' a circle diagram 
will lead to the same circle diagram de­
rived for the series R-L circuit. -Thus, 
Fig. 2 is applicable to both the series 
R-L and parallel R-C circuits, with, of 
course, appropriate interpretations of the 
time constants. In the application of the 
circle diagram of Fig. 2 to the parallel 
R-C circuit, VaM is the output voltage 
when the reactance of C is infinite (d.c. 
case) . 

Series R-C and Parallel R-L Circuits 

In the circuit of (c) in Fig. 1 

Va Rl Ru+RI 
Vi = RI+Rg~ (Rg+R!) - j/wC' 

Let R = Ru + Rl. Then 

VaR 1 
j 

1- wCR 

(16) 

(17) 

Letting T = RC, rationalizing, and rear­
ranging, allows Eq. (17) to be written 
as 

VoR w' Y' . wT 
' ViR! Z + w'T' + J 1 + w' T" (18) 

Mutiplying both members by '1' and in­
troducing the coordinates .r, and y, gives 
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w' T' 
x + jy = 1 + w'T' 

'7'-' . w T 7-' 
1 + J 1 + w'T' . 

(19) , 
From Eq. ( 19) it follows that 

! JolT! ! 1 

X +y =l +w' T''1 =xT'. (20) 

Eq. (20) may be put into the form 

(x-Yz'1')'+y'=34'1' , (21) 

which is the equation of a family of 
circles of parameter T, centers 011 the 
x -axis Yz'1' units to the right of the 
origin, has radii equal to Yz'1' units, and 
passes through the origin, Each "con­
stant-T" circle represents the "path" of 
operation of a series R-C circuit having 
the time constant T. 

Again, in order to make the "constant­
T" circles useful, a set of "constant-w" 
circles will be obtained. From the defini­
tion of phase angle'" and Eq. (19), 

'" = arctan ~ = arctan :T' (22) 

F,'om Eq. (22) 
'1,=wy. 

;v 

Substituting Eq. (23) into 
anfl simplifying, yields 

(23) 

Eq. (20) 

x"+ (y- Yzw)"= 34 W2 • (24) 

Eq. (24) is the desired fam ily of "con­
stant-w" circles. These circles have their 
centers on the positive y-axis and l'e­
moved from the origin a distance Yzw. 
They have radii equal to Yzw, and, so 
of course, pass through the origin. 

Fig. 3 is a first-quadrant plot of Eqs. 
(21) and (24), with appropriately 
chosen ranges of T and F, and, as in 
Fig. 2, with radial lines indicating the 

, Va 
phase angle and the ratio VaM ' ,Here 

V oM is the output voltage when the , re-

actance of C is zero (infinite-frequency 
case). The interpretations and uses of 
Fig. 3 are analogous to those of Fig. 2, 
and no new explanation in that regard 
seems necessary. It is wOl:th mentioning, 
however, that T and F are reciprocally 
related the same as in Fig. 2, and so the 
diagram is again not restricted to the 
ranges of T and F given in the diagram 
but may be extended to include any 
range by the method described for 
Fig. 2. 

For the parallel R-L circuit shown at 
(cD Fig, 1 and without going through 
th.e algebraic details, 
V;~(Ru+RI) _ w'Y' . ~ ?5 

t';¥.ViR! --l +w' T,+J l +w'T'(- ) 
wli~re T is the time constant 

L 
RuRI 

Ru+R! 
Now Eq. (25) is identical in form with 
Eq. (18) except for the minus sign 
preceding the real part of the right 
member. However, the algebraic steps 
involved in proceeding from Eq. (25) 
to a "constant-T" family of circles in­
volves squaring this negative term and 
so Eq. (21) represents the set of "con­
stant-T" circles for the parallel R-L 
circuit. Likewise, a derivation of the 
family of "constant-w" circles will show 
that the negative sign does not alter the 
final result which is identical with Eq. 
(24). It follows that Fig. 3 is just as 
applicable to the parallel R-L circuit 
(with appropriate time constant) as to 
the series R-C circuit. 

Present literature is not lacking in 
design and analysis procedures for the 
circu its discussed. However, the circle 
diagram method presents a fast and con­
venient approach with an over-'all fre­
quency response picture (for all time 
constants) on a single diagram. From a 
tutorial standpoint much understanding 
of frequency response can be gained by 
a few minutes study of the diagl'a.JllS. 
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... 

THE 

ELECTRONIC ORGAN 

This instrument consists of twelve tone generators, each coupled to a 
string of octave dividers to provide a total of 84 notes - giving the 
basic 8-foot pitch over the 61 keys of the two manuals, as well as the 
4- and 16-foot pitches required to permit normal organ registration. 
The generators and dividers operate continuously, and the outputs are 
channeled to the key switches on both manuals' and pedals. Seven 
stops are provided for the Great manual , nine for the Swell , and three 
for the pedals, and couplers are provided as in usual organ practice. 
Engraved stop tablets give you true organ tones directly, and the stops 
can be mixed in mimberless combinations to build up any tone you 
wish. The output from the organ proper is approximately 2 volts, per­
mitting the use of your present high-fidel'ity amplifier and speaker 
system, or an amplifier may be permanently installed in the console, 
requiring only that the speakers be externally located. The sound 
volume is limited only by the amplifiers and speakers used. 

34 

SPECIFICATIONS 

These specifications shaw in detail why the 
Schaber El edronic argon i s a fine A.G.O.-stand­
ard instrument , its music - classical , romontic, 
popular, secular, or religious - ex pressive and 
appealing. 

Twa full five-octave manuals give the flexi­
bility and resources needed for any kind of music. 

Nineteen stops provide contrasting varieties 
of beautiful pipe-like and orchestral tone color s. 

Six inte rmanual and intromanuol couplers 
make all stops available an bath manuals and 
pedals . 

Big-organ pedal clavier has full 32 notes, is 
concave and radiating for easiest playing. 

Beautiful vibrato effect has three switched 
.steps of depth and speed _ 

Special controls for manual and pedal balance 
and brilliance add extra expressiveness. 

Output of 2 volts can be conneded by long 
cable to any standard power amplifier or home 
music system control center, and hooks in like a 
tuner or a tope recorder. 

Dimensions of 55 in. long, 2B'/' in. deep, (with­
out pedals) assure that the argon will occupy 
little more living-room space than a spinet piano. 
Fine woods and beautiful hand-rubbed walnut 
finish add to your home's appearance. 
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YOURSELFI 
Now you can achieve your desire of desires - a fine Electronic Organ in your home. 

No longer must the element of cost prevent you from enjoying the supreme satisfaction 

of owning an instrument of unsurpassed quality . If purchased factory-made, a comparable 

electronic organ would cost almost three thousand dollars . . Build it yourself, section by section 

- each step is simple enough for the complete novice - and you save more than one half the cost. 

Never before has an instrument of such superb quality been available at a price which places it 
well within the reach of even the most modes t income. You save by not having to pay for many 
hours of factory labor required to build a modern Electronic Organ - yet you have fun while you 
do the work yourself. Modern engineering and lates t printed circuit techniques combine to make 
it possible for anyone who wants one to have in his home this exceptional "King of Instruments." 

NO TECHNICAL KNOWLEDGE · REQUIRED 
Construction of a modern Electronic Organ is not complicated nor particularly difficult - far 
simpler, for example, than a television receiver, and many thousands of them have been 
assembled by inexperi enced constructors. The Schober Electronic Organ has been engineered 
to ensure successful completion by anyone who can 
handle a screwdriver. Wiring has been simplified by the 
use of 130 printed circuits so that the assembly consists 
of placing components in holes. F0r example, the tone 
generator chassis shown at the left employs four tubes, 
22 capacitors, 9 resistors, 7 transformers, and an oscil­
lator coil, yet requires less than three feet of wire! Most 
of the work has already been done for you. The instruc­
tions even tell you which way to twist a wire around a 
terminal, and every step is described so thoroughly that 
the parts go together in the right order almost automatic­
ally. Every part is furnished - every screw, nut, washer, resistor, capacitor, transformer, the con­
sole, keys, pedals, v"ire - everything you will need except the simple tools. This is a kit you 
will enioy building. 

AS LITTLE AS $22.50 GETS YOU STARTED 

You may work as fast or as slow as you like - buying the indi­
vidual sections as you go along. You can start with one tone gen­
erator costing only $22.50, and as you complete one you can 
order another. Twelve are required, one for each note of the scale, 
and each tone generator provides seven octavely related notes. 
Other sections are similarly low in cost - the power supply is 
$36.00, pedal switch assembly $14.25, filterboard $17.75, Great 

BE THE FIRST IN YOUR LOCALITY 
You will be proud of this instrument - and once you complete your own you will want to 
show it to your friends - maybc help them build their own. The coupon will bring you a 
fuJly iJlustrated frce booklet which gives YOli all the details on the Schober Electronic 
Organ. You can buy :!II of the electronic parts section hy scct ion'- tone gl'ncrators. stoll 
fillers , key , wilehes, and everything else YOII will need - and the cost will total only 
$600. You don't c\'cn hal'c to use the Scholler console - pcri1;IPs you can adapt a used 
olle to accommodate the elect.ronic parts. But el'en if 'you prefer to purchase this beautl­
fulhl finished console - into which erer}, part fits without any drilling or sawing - together 
with Ihe manual s, pedal daVie", and hench, lhe add itional cost is only ~600. Se, d In the 
coupon today [or [ull details. . 

THE /Fcltok't ORGAN CORPORA nON 
NEW HYDE PARK, NEW YORK 
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stop filters $15.25, Swell stop filters $18.25, Pedal stop filters 
$6.75, prl'!liminary amplier $31.50, and so on. Each section comes 
with its own instruction sheets, and with your first order you 
receive the basic kit-building instructions in a loose-leaf binder, 
which becomes a complete service manual when you are com­
pleted. You can order only one section, or as many as you wish. 

r---------------------------
THE SCHOBER ORGAN CORPORATION, Dept. 134, 
35 00;1 Street, New Hyde Park, New York 

Gentlemen: 

Please send me your booklet describing the new Schober Electronic 
Organ completely. I understand that this places me under no obligotion 
whatever, and the booklet is to be sent to me at no cost. 

NAME .... 

ADDRESS ... 

CITY ... ......... ZONE ... ... .... STATE ..... .. ............... . 
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Fig. l. Performance curves for the new Tech­
Master preamplifier-control-un it kit. 

W.:: HAVE JUST had the opportunity 
of seeIng the new Tech-Master 
Preamplitier Kit in pre-production 

stages, with the assurance 110wever that 
the final version was to be' essentially like 
the one we saw. This unit has been com­
pletely redesigned from the earl ier model 
anti is self-powered, . compact, and quit~ 
ad.eqyate for the home music system in 
spite of its low cost, particularly when 
th" user does fed that he has to accom­
moda.te. twenty or more recording char­
actenstlcs. 

'l'he new preamplifier, the schematic of 
which is shown ill Fig. 2 as gleaned from 
the chassis itself, consists ot a 12AX7 
preampliher stage, using feedback equal­
IzatIOn, a 12A U7 voltage amplifier to pro­
vide sufficient gain for the tone-control 
network, and a 6C4 cathode-follower out­
put stage. A selenium rectifier supplies 
plate voltage, which is well fi ltered by the 
use of three electrolytic capacitors. Equali­
zation is provided for five curves-two 
with essentia lly flat high ends and three 
with different rolloffs. Five turnovers are 
available-positions I and 2 a re fo r 78's 
with 500- and 300-cps turnovers respectively 
coupl~d with the flat high end to provide 
equaltzatlon for domestic and foreicrn 78's. 
Position 3 has a turnover of approximately 
500 cps, coupled with a 16-db rolloff at 
10,000 cps to make it suitable for Columbia 
LP's and similar curves. Position 4 has a 
turnover of 400 cps and a rolloff of 13 db 
which is indicated for the Old AES curve' 
but which is roughly suitable for the RIA~ 
and NEW ORTHO curves. Position 5 has a 
300-cps turnover and a roll off of 10 db 
which approximately matches the ffr; 
curve. It wil1 be noticed that there is no 
bass rol1off, which is specified in the 'LP 
an.d RI~A curves, but any touching up in 
thiS regIOn can be accommodated by the 
bass tone cont ro!' 

The preamplifier stage is followed by the 
selector switch and the volume control ' the 
high-level inputs being fed to the s\~itch 
contacts. Three such inputs are provided, 
and each has an isolating capacitor 
between the input jack and the sw itch. A 
shorting bus on the switch grounds all un­
used inputs so there is no cross talk 
between circuits . 

The volume control-shown here as 
uncompensated, but to be a loudness COll ­
trol in the production model-feeds the 
g rid of the first section of the 12A U7, and 
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its output drives the tone-control network. 
The second section of the 12A U7 feeds the 
cathode-follow~r output stage. T he output 
f!'um the UnIt IS fed through an integra lly­
mounted sh ielded lead terminating in the 
usual pin plug. 

Const ruction 

The chassis construction is relatively 
compact, and the slanting mounting at the 
rear permIts the removal or chano"e of 
tubes without taking the chass is o~t of 
its housing. The selenium rectifi er and 
the power transformer are both mounted 
above the chassis, and the heater leads from 
the tranformer are led first to the 12A U7 
thence to the 6C4 below the chassis. Anothe; 
pair of leads go from the 12AU7 heater 
terminals through holes in the chassis and 
along the top to another hole adjacent to 
the 12AX7 preamplifier thus removin cr Ol;e 
possible source of hum' from the low~leve l 
section of the uni t. 

From left to right, the controls are: 
phono equalization, selector switch volume 
control and power switch, treble t~ne con­
trol, and bass tone control. This observer 
has a stl'ong preference for the locatincr 
of bass and treble tone controls in . th~ 
sam~ order as they would be expected on 
a plano keyboard (which this observer 
makes. no pr~ten.se of playing), but this 
IS a m1110r obJectIOn, and if it were shared 
by the constructor it is probable that they 
could be rearranged. This would depend, 
of course, on the designation on the 
housing, but if the chassis were to be 
mounted in another cabinet even this prob­
lem would not be troublesome. The layout 
of ~he parts and wiring is simple and 
straightforward, and the kit appears to be 
one which would be easy to construct, even 
by a person not experienced in such work. 

Perfc rmance 

Figure 1 shows the performance 
as measured on the pre-production 
On the small scale at which these 
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arc plotted, it would appear that there is 
not much difference between curves 3 4 
~lld 5, nor much between I and 2. Howe~'e r' 
In use there is considerable di fference i~ 
the , way the reproduction sounds, and the 
correct one of the three LP curves is 
readily selectable simply by listening to 
the output. 

. The tone control curves wi ll be recog­
l1lzed as normal for this type of circuit, 
and they follow the "hinge" principle­
that is, the deviations from flat response 
begin to take effect as though the curve 
we~e h!nged. about the center frequency, 
which 111 tillS unit is approximately 750 
cps. It wi ll be noted from the curves that 
the bass and treble boost are about the 
same-17 db-and that approximately the 
same figures apply to the bass and treble 
cut curves, with a slight increase in cut 
at the high end. 

A I -volt output from the unit is ob­
ta ined from an input of 0.25 volts on the 
radio, tape, and auxi liary inputs, and from 
an input of .0065 volts (6.5 mi ll ivolts) at 
the phono input, both measured at the 
maximum setting of the volume control. 
At this setting, the hum voltage is Qnly 
30 db belo~ 1 volt on the phono input, 
and approximately 50 db below 1 volt at 
the high-level inputs. This is slightly 
below the desired minimum, but an im­
provement might be obtained by the return 
of the heater center tap to a point in the 
circuit which was, say, some 10 to 20 volts 
above ground. However, it must be noted 
that the volume control would seldom be 
used at its maximum position, and the hum 
l eve~ would be reduced accordingly. 

D istortion measurements indicate that 
the unit is well within allowable limits 
for a preamplifier-control unit. At the 
normally requir ed maximum of 1 volt 
output, the 1M disto rtion (using- 60 and 
7000 cps at a ratio of 4:1) is only 0.6 per 
cent, reducing to 0.45 per cent at 0.75 volts 
output. At 2 volts, the 1M distortion is 
1.25 per cent ; at 5 volts it is only 2.6 per 
cent. 

5600 

Fig. 2. Schematic of the new Tech-Master kit as observed from a pre-production model. 
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Five years ago Jensen introduced the first true three-way high fidelity 
loudspeaker. Named the TRIAXIAL, it skillfully combined into one unitary 
assembly, a special "woofer" and two horn-loaded compression-driver 
"tweeters" to span the complete frequency range with an entirely new 
smoothness and realism in listening quality. 

Only Jensen makes the TRIAXI.AL-only Jensen makes a unitary three-way 
loudspeaker with three completely independent speaker elements. 
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REK-O-KUT "RONDIN E" TU RN­
TABLES-B- 12H, B- 12, and L-34 

These three units have been introduced 
within the last few months, and measure­
ments on the performance have just been 
made-within the limits of the facilities 
avai lable. To explain this, let us discuss 
the measurement of rumble in a turntable. 

This would seem to be a very simple 
measurement at first look, but it is not as 
simple as it appears. The logical method 
of making such a measurement is to play 
a frequency record of known velocity­
for this purpose we have considered the 
practical stylus velocity as 20 cm/sec, 
although many records have been measured 
with velocities as high as 30 cm/sec. After 
taking thi s measurement, using the out­
put of an equalized preamplifier as the 
reference point, the next step is to make a 
measurement of the output when playing 
an un modulated groove. Since the dif­
ference is likely to be more than 40 db in a 
good turntable (as a minimum ) the effect 
of high-frequency' noi se must be taken into 
account. This can be eliminated by con- ' 
necting a capacitor across the output, re­
ducing the high-frequency noise, but also 
making a change in the 1000- or 400-cps 
r eference level. 

By proper . choice of capacitor, however, 
the effect on a 400-cps reference level used 
in our measurements can be reduced to a 
minimum while the high-f requency noise 
is reduced by some 20 db. For a standard 
level, we used the "t 12" band on the 
Dubbings frequency record, since this band 
has a stylus velocity of 10.3 cm/sec. This 
gives a r eference which is approximately 
6 db below 20 cm/sec (exactly 6 db below 
20.6 cm/sec) and this is considered close 
enough for measurements of this type. 

After making the reference measurement 
by noting the voltage output from the pre­
amplifier while the standard band is play­
ing, the next step is to measure the out­
put while playing an unmodulated groove. 
And here is where the trouble comes. At 
fir st, a level difference of only 33 db was 
noted. Since this was considerably below 
published specifications, the t!Jrntable was 
stopped and the stylus placed on a I"Ubber 
stopper which was. in turn. placed on the 
turntable frame. When the output was 
measured, it was again 33 db below the 
reference. Obviously something was wrong. 
It was found that acoustic noises in the 
room were causing the turntable i1lOunting 
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panel to act as a mictophone diaphragm, 
so steps were taken to re"iluce noises to a 
minimum, the mounting ·panel was fast­
ened tightly to a one-inch plywood board, 
and the wl10le unit covered with a heavy 
padding blanket. With this treatment it was 
possible to measure a difference of 58 db 
between the reference voltage and the sig­
nal output from the preamplifier with the 
stylus resting on the rubber stopper and 
the motor not running. V'; ith the motor 
turned on, the difference became 54 db, 
and when playing the unmodulated groove, 
it was 51. 

This experience is given to show how 
many factors influence the performance of 
a high-grade turntable, for this was with 
the B-12H-the Deluxe model with the 
hysteresis motor-a unit which is rated at 

. better than 50 db below average r ecording 
level. It is not certain how much of th e 
noise was contributed by the amplifier it­
self, but in any case it must be stated that 
at normal playing level there is no rumble 
heard in a high-quality speaker system with 
un modulated grooves. 

Similiar measurements were made on 
the B-12-which is the same as the B-12H 
except for the motor-with a resulting 
level difference of 44 db. The L-34 showed 
a difference of 38 db, and with both of the 
latter units, a slight rumble could be heard 
with the amplifier set fOI' normal playing 
level. U sing a typical commercial loud­
speaker and enclosure, no r umble was 
heard on any of these three units-which 
was to be expected, for the "standard" tes t 
loudspeaker has good acoustic output down 
to about 24 cps, and is a critical test for 
any reproducing system. 

The B-12H, Fig. 3, is the top of this line 
and is one which anyone would be well 
satisfied with. Using the hysteresis motor, 
it is necessarily expensive, since the motor 
itself costs more than many turntables 
complete, but the additional cost is justi­
fied by the improved performance. The 
motor used is built to R ek-O-Kut speci­
fications, and consists of 24 slots, double 
wound, which gives a continuous flow of 
power which is a lmost completely free of 
"pul ses"- especially noticeable with a 2-
pole motor and slightly less so with a 
4-pole motor. The construction of the 
Rondine turntables employs a stepped 
motor pulley which drives an idler, which 
in turn drives the inside of the turntable. 
The idler is carried on a bracket, is isolated 
from the turntable frame by rubber shock 

Fig. 3. The Rondine 
Deluxe B-12H tu rn­
table. The B-12 is 
identical in a ppear-

ance. 

mounts, and the bearing on the idler wheel 
is large enough to ensure true operation. 
The idler is a machined aluminum wheel 
with a bonded neoprene tire which is 
ground to a high degree of concentricity. 
The motor pulley- a piece of Micarta rod 
which is pressed onto the motor shaft-has 
three steps corresponding to the three 
turntable speeds, and it is ground after 
being assembled, using a large precision 
grinding wheel and with the motor itself 
turning the pulley during the grind ing 
operation. This technique is employed to 
avoid any wobble in the pulley, and to 
ensure perf~ct concentricity. 

The entire unit is mounted on a cast 
aluminum deck which is ribbed to provide 
greater r igidity, and it mounts in a rec­
tangular cutout with eight screws to fur­
ther solidify the mounting. There is ade­
quate space to mount an arm on the base, 
but if the turntable is to be used with a 
studio-type arm to accommodate 16-in. 
transcriptions, the longer arm must be 
mounted on the outside. 

A built-in retra~table hub is provided 
for 45-rpm records, and it is held below 
the surface of th e turntable by a bayonet­
type catch. To release it fo r operation 
requires only a quarter turn \,,( itb the 
fingers . A stroboscope is permanently 
located on the turntabl e, and a pilot light 
is prov ided to indicate when the motor is 
on. The speed selector switch starts the 
motor when it is placed into any of the 
three positions, and when turned to an off 
position it retracts the idler from contact 
with the motor pulley and frotil the inside 
of the turntable. The main turntable shaft 
is heavy, fitted with oi l grooves, and runs 
in a well which is fabricated from one 
sol id casting. The thrust is taken by a 
hardened ball at the bottom of the shaft 
well. The fit between the shaft and the well 
is so close that removal of the shaft is 
always accompanied by a "pop" like a 
champagne cork. 

The workmanship on this unit IS ex­
cellent, and simply by looking at it one 
would be impressed with its ability to do 
a good job. A turntable of this type is a 
new experience to those who have not been 
accustomed to broadcast equipment, and is 
sure to prove a las ting enjoyment. 

Model B-12 is similar in all respects ex­
cept the motor, which is a 4-pole unit of 
relatively heavy construction. As would 
be expected, there is slightly more rumble, 
and the long-time speed accuracy is not 
as high, but except for the most critical 
applications this model would be com­
pletely satisfactory. 

The model L-34, is an improved version 
of the LP-743 in appearance, but the 
idler mechani sm has been simplified by 
eliminating the 78 speed, and has been 
made heavier for quieter and more lasting 
operation. The mounting plate is smaller, 
but the workmanship is of the same high 
quality as the more expensive models. It 
featu res the same retractable hub as used 
on the B-12 and B-12H, and the strobo­
scope shows only two rings, since the third 
is not necessary. 

T urntables of these types are a pleasure 
to use-there is no wobble, a minimum of 
rumble, and very low flutter. A listening 
comparison easily shows the difference in 
performance. 
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To Hi-Fi Music Enthusiasts 
and the Audio Perfectionists 

LIMITED, de LUXE EDITION: A year from now, 
you'll be lucky if you can find this HI-FJ LIBRARY, 
Vol. I, at any price. But right now, while our small 
supply lasts, you can have it as a GIFT! When the 
copies now available are gone, there will be no more. 
So read the details of this extraordinary, FREE offer, 
and send for it right now: 

YOUR GIFT: A $12 VALUE 

This veritable encyclopedia of information 
on music and hi-fi equipment is equivalent 
to 4 ordinary books of 200 pages, selling 
at $3 each! But no books on hi-fi are as 
elaborately illustrated or as beautifully 
printed on fine paper. Furthermore, 27 top 
authorities on records, tape, and equipment 
contributed to make Volume 1 most help­
ful to you. 

The HI-FI LIBRARY, Vol. 1, a handsome 
addition to your library, is comprised of 
the first six issues of MUSIC at HOME, 
put up in an attractive, double slip-case, 
lettered and decorated in gold leaf. You'll 
be delighted with this new idea, originated 
by Milton Sleeper, because the sturdy 
double slip-case, far superior to any binder, 
will keep the copies of MUSIC at HOME 
in perfect condition for years to come. 

READY REFERENCE INDEX 

On the inner slip-case there is printed a 

complete cross-index of subjects, and an 
index of authors. There are 142 listings 
under 45 headings, so that you can find 
the exact information you want. 

HOW TO GET THIS GIFT 

Because tIllS is a limited de Luxe Edition, 
relatively few people can obtain copies. 
But right now, a copy will be sent to your 
home postpaid if you order a 3-year sub­
scription to MUSIC at HOME at the reg­
ular price of $6.00. If Volume 1 is sold 
O).lt before we receive your order, your 
remittance will be returned at once. 

THIS GUARANTEE PROTECTS YOU 

After you receive the de luxe Edition of 
Volume 1, if you are not delighted to have 
it, you may return. it within ten days. We 
will then cancel your subscription order 
and refund the full amount of your re­
mittance. So don't wait. 

MAIL THIS COUPON TODAY! 

Since MUSIC at HOME was brought out a year 
ago by Milton B. Sleeper, this has become ~ 
leading publication in the hi-fi field. And be­
cause of its position of leadership, the ablest 
writers on hi-fi subjects prefer to have their arti- . 
cles published in MUSIC at HOME. You will 
enjoy reading every Issue from cover to cover. 
Order a subsc ription now, so that you can get the 
de Luxe Edition of Volume 1 as a gift 

THIS ILLUSTRATION LESS_THAN '!. ACTUAL SIZE 

Milton S. Sleeper, Publisher 
209A East 37th Street, New York 16, N. Y. 
1 . Please send me a GIFT COpy of the Hi·Fi 

LIBRARY, Vol. 1, deluxe edition . 
2. Enter my subscription to MUSIC at HOME 

for 3 years (18 issues). My rem ittance of 
$6.00 is enclosed. This order is subject to 
your money-back guarantee of sa t is faction. 

NAME ____________________ ___ 

ADDRESSi ____ -=--______________ _ 

Add $3 .00 for foreign del ivery 
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PENTRON CT-l TAPE RECORDER 
with MONOMATIC CONTROL 

This recorder is an interesting unit 
primarily because of its mechanical fea­
tures. The Monomatic Control operates 
somewhat on the manner of a foreign-car 
gearshift-since it has six positions, two 
of which require the operation of an inter­
lock button. From Fig. 6, it will be noted 
that the lever works into a number of 
slots, and that it moves from side to side 
in addition. When vertical, the unit is at 
rest; pushed to the right and forward 
starts the rewind operation; to the left 
and forward provides a fast-forward .speed. 
The center slots give play and record at 
70 and 3:v.i ips respectively, with the but­
ton on top of the control being depressed 
before the lever can be placed in either of 
the record positions. 

Both radio and microphone inputs are 
provided, and two outputs are available­
one labeled AMP at a high impedance ahead 
of the tone control, the other paralleling 
the loudspeaker. Figure 7 shows the over­
all schematic. 

215 v. 

Fig. 6. The Pentron 
CT-l recorder, with 
Monomatic Control. 

VOLTAGE SHOWN IN BRACKE T IS fOR 
RECORD POSITION 

.. R'IS SELECTEO TO GIVE CORRECT NEON 
LAMP (NE -51) OPERATION, RANGE 270 K TO 390 II' 

The performance curves are shown in 
Fig. 5. Using an Ampex standard fre­
quency tape, the output with two settings 
of the tone control are shown from the 
low-impedance or SPKR jack, and from the 
amplifier output jack with the tone control 
in the mid-position. (There is a slight 
effect on the response curve in the AMP 

output, only about 3 db at 8000 cps.) It 
will be noted that a fair response can be 
obtained from the standard tape over the 
range from 100 cps to 10,OOO-the slight 
boost at the high end can be compensated 
by any usual tone control. 

The record-playback curve-made by 
introducing a flat signal into the RADIO 

input, recording onto the tape, and measur­
ing the output at the AMP jack-shows 
good response up to about 7000 cps, which 
would be adequate for average home use, 
although not up to the standards dictated 
by the music-lover who wanted a wider 
frequency range. This is a low-priced ma­
chine, however, and can not be expected 
to give the performance of a machine 
costing ten times as much. For repro­
duction of recorded tapes through a music 
system, however, the response is satisfac­
tory up to about 10,000 cps. An input signal 
of 0.62 volts is sufficient to give full re­
cording level at the RADIO input, whi le a 
signal of 12 millivolts is sufficient from the 
microphone jack. 

Rewind time was measured at 105 
seconds for a 1200-foot reel, and the fast 
forward time for a full reel was measured . 
at 130 seconds. No measurements were 
made at the 3:v.i-ips speed, since no change 
of equalization is provided, and this speed 
is not considered as standard for music 
recording. For speech, however, it gives 
satisfactory reproduction. 

Fig. 7. Schematic of the Pentron CT- l tape recorder. 
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Introducing a new Triumph in engineering 1)-J .. 
and designing skill created by .- ~. o. 
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PILOT RADIO CORPORATION 37-06 36th ST:, LONG ISLAND CITY 1, N. Y. 
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TAPE AND DISC 

F mST, some off-the-shoulder remarks 
concerning the business of tape review­
ing. The title of this department doesn't 

imply that "records" are necessarily discs, 
though discs have been its preoccupation 
these many yeacs. Tape is a medium for 
the propagation of recorded music, as is 
disc. The physical difference is more funda­
mental but otherwise pretty much like that 
between 78 disc and 45 or 33-and, you will 
remember, there was a time when much fuss 
and feathers was expended upon compari­
sons between 78's and LP's, and-bless me 
-between LP's and 45's ! 

Right now, we lump LP's, 45's, and a 78 
once in a blue moon, together under the 
title of "records." We are sti ll interested in 
technical differences, physical differences, 
of course. But among the three disc speeds 
these once overwhelmingly interesting 
divergencies have become so unimportant­
quite rightly-that we scarcely consider 
them any more. 

Yes, tape is an exciting new medium, its 
possibilities, virtues, and faults are not yet 
thoroughly evaluated, by the manufacturers 
themselves-much less the public. And so 
tape vs. disc is a "live" issue right now. 

Therefore, I suppose, we should rush 
into print with a Tape Department. I 
rather think we won't-at least not perma­
nently. Because tape, too, will become 
reasonably self-evident in its virtues and 
defects fairly soon, and because tape is only 
a medium and, though it merits attention 
as such, that attention in the end shouldn't 
be any more specialized than the attention 
we now give to LP as a pure medium in 
itself. In the end, the major interest in 
any recorded medium is content-not only 
the music or other sound itself but, of 
course, the "fi" as well. Tape or disc. 

As things now stand, it appears that a 
good proportion of taped material will 
duplicate the same offerings on disc. This 
is a familiar situation-we had it with LP 
for some years. (We simply ignore the 
joint LP-45 issues these days since the 
differences and similarities in the LP and 
45 edi tions can be more or less .taken for 
granted.) 

Therefore--do we review the tapes for 
their content-often music that is already 
"old" on LP-or for their tone quality ? 
Do we review new tapes ( not available on 
disc) for content in relation to that of other 
material available on tape? On disc? 

You can see the problems, and you may 
guess the answer to them, as of this de­
partment. Vie will do what we did in the 
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past, during the LP revolution: treat all 
records as rec01'ds, categorize them in what­
ever way that seems useful at the time, 
whether it is Beethoven and Mozart, Con­
certos and Quartets-or Tapes and Discs. 

VI e' ll cover the technical necessities 
similarly, as proves useful, and we'll facili­
tate things by our usual use of some "key" 
indications. Tape records will be designated, 
by a symbol as well as in words. Speeds, 
single or half-track, etc. will also be indi­
cated when it seems necessary. Already, 
the half-track or double-track- take your 
choice-tape at 70 ips seems likely to be 
standard fo r quality tapes and will be as­
sumed in the absence of ' other indications. 

KEY (DISC AND TAPE): 

", Outstanding recorded sound 
for the type of material. 

Faulty alignment (tape) . 
C Close-to, sharp-edged mi king 

but in good liveness. 
D Dead studio-type recording . 
L Big liveness. 

LL Recorded level unusually high . 
From older 78 rpm discs. 

t> Good piano sound. 
8S Solo forward, accompaniment 

in background. wHe: Stereophonic ("binaural") 
tape record , two channels . 

Wlo Tape record. 
x Some harshness, graininess in 

the sound. 
7 1/z SV Stereophonic 

vertical- (stacked) -head tape, 
at 7 Vz ips. 

7 Vz SS Stereophonic 
staggered- head (1 V4") tape 
at 7 Vz ips. 

All of which may not be as spectacular 
as the Gods of publicity might wish! vVe 
know that everybody and his brother now 
has a Tape Department and enthusiasm 
fLm s high. But we're sure in the long rUll 
you'll respect us more fo r treating tape 
realistically as what it is-a superb new 
medium for recorded sound. Period. 

Tapes to Taste 
Wlo Tchaikowsky: Symphony #6 ("Pathe­
tique"). Philharmonia Orch ., Cantelli. 

Wlo HMV HTA 3 

First , a British tape, made and issued in Britain 
and kindly furnished us (via the W est Coast!) 
by an AUDIO reader for our inspection. He says 
it came with a reel that does not fit our machines; 
he rewound it on a U. S. plastic. The recording 
is available here on disc as LHMV 1047, RCA· 
pressed, a good performance if a trifle hard· lined 
in the more frenetic passages of this nerve· 
wracking symphony. 

The earliest qu~stion to arise is equalization. 
One must be careful in judging a recording 
curve (tape or disc) by ear; many factors go into 
the final sound including, as a very inlportant 
part, the type of mike setting and the acoustical 
s urroundings. A c1ose·up "stunt" microphoning 
accen tuates the hi gh sounds and may seem to 
create a high Hboost" in the listening; whereas 
a distant single·mike technique can so soften the 
edge of the sound that one can suspect, wrongly J 

a recording curve weak au highs. So it is here. 
I am reasonab ly sure that the original sound of 
this recording had much of the 50ft, unob~rusive 
quality evident in this tape. 

The recording is madc, we read in the cover 
information, "according to the world standard 
C.C.I.R. characteristic." There is still much con ­
fusion as to what this and other "standard" 
characteristics mean in actual practice. P layback 
characteristic-or over· all record·playback Rat· 
ness, the two curves added together? In this par­
ticular case you will find that the effect of the 
present tape is very unlike that of most of the 
RCA tapes (below), with a far less pronounced 
high end, a general mildness. I found that a 
s light boost of the highs over normal Ampex 
playback and a trace les s bass, produced a good 
balance. This is not a spectacular t ape, and I 
am dead certain tha t the reasonab le British had 
no intention th at it should be otherwise. Just a 
good tape for listening to music. 

One debit-very considerable t ape hi ss. Could 
be in the recording ( in the copying) or possib ly 
due to the t rack being slightly off·standard in 
positioning. I doubt this last. Alignment is perfect. 

Wlo Tchaikowsky: Swan Lake. Philharmonia 
Orch. , Irving. 

Wlo RCA Bluebird TB 4 

Aha! Same Ot-chestra, same British company 
(EMI) but an RCA American tape release. The 
common origin is evident: one hears roughly the 
same sort of mike pickup, though this seems to 
have more reverberation than the Symphony 
above. B lit the RCA tape is a better one-on 
th" Ampe." a t least . It has altogether a shinier, 
cleaner over-all sound; there is no desire on my 
part to boost the highs even a trace, here, and 
the bass seems better balanced too, by a slight 
degree. 

The difference? Impossible to guess as to the 
exact causes . It occurs to me that perhaps the 
British tape itself, a reddish tape quite unlike any 
of ours in appearance, migbt have to do with the 
differences in sound. Bias setting di fferent ? Just 
a g uess. In any case, the RCA tape has an im· 
mediate rightness, as played on Ampex, that teJls 
volumes as to its processing and the thinking 
behind it. 
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Still some tape hiss, though less t han in t he 
HMV. ( T he d isc equivalent is Bluebird L BC 
1064.) 

Be assured that (as will vir t ually a lways be 
true with a well-made tape) both or these sound 
liet ter-p layed on good equipm ent-than the best 
hand-picked L P record of t he same. But the cost 
is a lot more. 

':'LWi' Tchaikowsky: 
Leopold Stokowski 
Orch. 

Aurora ' s 
and His 

Wedding. 
Symphony 

Wi' RCA Victor TC- 1 

(May I s uggest right here th at a lot of r ecord 
buyers, not to ment ion record reviewers, will soon 
be as s ick of looking up disc equ ivalen ts for 
tapes as they were s ick of s leuthing around for 
78-r.p.m. equivalents of L P's, back in 1949. 
Suggestion: why not be straightforward and put 
the corresponding disc n umber r ight 011 these 
d uplication tapes? Everybody k nows there a re 
disc eq uivalents, or should, and everybody knows 
that t apes are better, or should be! This one­
I've just looked it up- isl RCA's LM-1 774.) 

Here is the all~American product, American~ 
recorded, and it's a beautifu l tape, with full, clean 
wide range on Ampex-type playback. Not a new 
record ing though technically q ui te up to par; its 
chief technical characteristic is a lso that of the 
equivalent disc, the odd sonori t ies and vast 
reverberation that Stokowski ach ieved with his 
novel recording arrangement s. This tape, if like 
others, probab ly feat ured m an y m ikes and an 
orchestra widely separated into d istinct groups, 
the whole b lended for the over-a ll effect. 

Wonderful materia l for tape quality-it 's fine 
music but a lso prett y good semi-background ma­
ter ial in the best sense; it has lots of sound well 
suited to hi-fi, withou t being in \ any way sensa­
tional and freakish in th is respect. Good. 

T here' s no doubt a t a ll about the very high 
over-all q ua lit y of these RCA tapes and not even 
the shadow of a doubt as to t heir superiority­
p layed on high quality equipment-over their 
LP equivalents as played on best q ualit y disc 
equipment . Maybe after six m onths or so I' ll 
be able to quit saying this for good. It's inherent 
in the tape medium " and so self· evident. 

Wi' Wi'CStrauss: Also Sprach Zarathustra. 

Chicago Symphony, Re ine r. 

'Wl Wi'RCA Victor TCS (7V2SV) or 

TCSD 1 (7 V2SS) 

T his is RCA's first offering in st erophonic 
tape, made specifically for loudspeaker use and 
unsuited to binaural earphone lis tening. Two 
simultaneous hacks in the sam e d irection, made 
through two separate m ike-amp lifier record sys­
tem s. RCA offers the tape in two form s, for 
stacked (vertical) head p laying and for s t ag­
gered -head p laying, at a dist ance of 1!4i inches. 
My equipment is the latter, unfortunately; 1 re­
ceived t he form er, and so I have p layed only one 
track, on the half-track Ampex. 

I note only that the tape, firs t , costs you 
duuble because it p lays only half as long, in one 
direction only , and second, the mike position ing 
here is very close and sharp- evidently RCA's 
pair of stereophonic mikes were placed consider­
ably closer t o the orchestra t han t he mikes for 
the standard (monaural) recording, a result of 
the necessary stereophonic set-up, each mike 
g iving a lop-sided picture of t he orchestra with 
one half of it closer than t he other half. (For 
clear separation, in a resonant hall, close place­
ment was evidently felt to be necessary.) 

Note that a good many recording sessions are 
now done-just in case-with both standard and 
stereophonic arrangements, each independent of 
th~ other. T he" stereophonic ("binaural") mikes 
are usually placed very differently, though no­
body is any too sure yet just how it should best 
be done. The LP version of this tape (one half 
of LM-1806) was a lmost certain ly made through 
a quite different mike arrangmoent than this tape 
with a very different balance and liveness. Per­
formance probably identical. 

LLWi' Rodgers: Victory at Sea (Suite). 
NBC Symphony, Robert Russe ll Bennett. 

Wi' RCA Victor TC-5 
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MAGNETIC RECORDING 

Brush offers complete line 
of precision magnetic heads 

• Brush heads perform the 
functions of recoTding, repro­
ducing, and eras in g - where 
accuracy is vital to the per­
formance of the magnetic 
recording system. 

Brush heads utilize a unique 
laminated pole structure to pro­
vide uniformity of track width. 
Assembled poles are ground and 
lapped perfectly fiat to provide 
a straight, accurate gap. This 
precision gap alignment assures 
time-phase accuracy. Thus dat a 
can be recorded On one machine 
and played back on another, 
with all signals remaining in 
perfect time-phase relationship. 

You can fill all your require­
ments from Brush's complete 

• range of single and multi-chan­
nel h eads . For informa tion 
write Brush Electronics Com­
pany, Dept. Y-3 3405 Perkins 
A venue, Cleveland 14-, Ohio. 

BRUSH ELECTRONICS 

Pulse recording heads used on magnetic 
memory drum. Interlaced arrangement pro­
vides 150 recording tracks. 

Data r e cording e quipm e nt use s two multi­
channel Bru sh heads to record 25 data 
channe ls on a 1-inch tape. 

n COMPANY 
INDU STRI A L A ND R E S EARCH IN STRUMENTS --- -- Division of 

Clevile Corpo.-alio7Z 
PIEZOELECTRIC MATERI A L S ACOUST IC DEVI CES _. -

MAG N ETI c RECOR DIN G EQUIPME NT AND COM PONENTS -- ..-nuu"j.j itO 
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NEW sTANDARD OF PROFESSIONAL TAPE 'RECORDING . . 

44 

Now 
for the 

first time 

Write lor 
details and 

bulletin 

• •• a professional tape recorder that offers both 

MAXIMUM OPERATING CONVEN IEN CE 

piUS UNMAT CHED DEPENDA BILITY 

D ynacord is engineered to exceed the rigid 
requirem ents of broad cast sta tions, sound studios, 
industry and government. Its wide dynamic 
range and m any convenient operating features amaze 
engineers and audiophiles alike. Compare 
it in every way with an y other professional tape 
recorder and see why D ynacord sets 
th e n ew standard of professional recording. 

Model DT M Tape Transport M echanism, $395 
Model DP-100 Broadcast A mplifier, $150 
Model,DS-10 Audiophile Amplifier, $90 

E xclusive 2-speed , inside-out H ysteresis synchronous 
motor. Direct capstan drive. 

E xclusive dynamic braking, fast , positive, fool-proof. 
Frequency Response: 30-15,000 CPS at 15 in ./sec. ± 2DB • 
Signal to Noise Ratio : better than 55 DB 

THE PENTRON CORPORATION 
781 South Tripp Avenue, Chicago 24, Illinois 

Canada: Atlas Radio Corp., Ltd., Toronto 

Hear the ALL-ELECTRONIC ORCHESTRA 

Kingsbridge Armory • BOOTH 856 Audio Avenue 

T he channels, engineering and otherwise, 
through wh ich t his t ype of semi·pops music goes 
before publicat ion are evidently different than 
those for the m ore high brow s tuff. A gorgeous 
hi· fi t ape if you like tbe m usic, but t he levels are 
very much higher, by my A m pex meter, th an 
the levels more or less standard on t he oth er RCA 
tapes. T h is one "h its t he p in" steadily. The rest 
peak neatly a t near the zero m ark. (Ampex 600 
playback level )s fixed-no volume controL ) Not 
an important difference s ince serious over-peaking 
is avoided, in the sound. 

':' Wl Brahms: Piano Concerto # 2. Boston 
Symphony, Munch; Arthur Rubinstein . 

Wl RCA Victor TC-S 

I didn' t get to review the disc version of this 
( L M·1728) a n d a m g.lad to hear it in this opt i. 
m um version on tape. The M unch reading of the 
Brahms orchestral part is unusually lovely, pas­
sionate b ut with a si lky, lyric quality in the 
strings, a beautiful sense of wave-like tly namics 
(particular ly effective on tape) . Rubinstein , how· 
ever, p lays with h is customary m uscular brilliance, 
t oo often on th e ugly, hard and unlyric side. His 
solo B rahms (piano solo) in recen t RCA discs has 
been e.'i:cellent; b ut though there isn't a technical 
A"w to be found in his playing here-h e is a 
master pian ist, after all-I don't think you ' }} find 
that the piano and the orchestra are ideal partners 
in the enterprise. 

The usual big rather distant liveness of the 
Boston recordings, presumably in Sym phony Ha ll. 

Wl Janos Starker Cello Album, vol. I. 
(Boccherini: Concerto in B Flat ; Mozart : 
Cello Concerto; Corelli : Sonata in 0 minor; 
Vivaldi: Concerto in O. (Last two with 
piano accpt. ) Janos Starke r ; Castle Hil l 
Fest ival Orch ., ·Pilzner. Marilyn Meye r, pf. 

Wl Connoisseur 0-104 

'This corresponds to Period LP·579, at least as 
to the two main concertos. Livingston has 
launched (see "Audio ETC") an ambitious and 
potentially excellent arrangement whereby tapes 
of a number of smallel- record companies wil l be 
released 011 a combined labeL 

There's nothing wrong with t he idea except the 
resu lts so far-or lack of same_ Ies early in the 
game, and time will doubtless allow the Livings· 
ton people to catch up with their own publicity. 
So-keep an eye on t he future of t his Con­
noisseur label. :Meanwhi le-

The Starker album is one of those cello specials 
that give non-cel,lo fans the creeps. :Here a re two 
cello war-h orse concertos excellently played by 
Mr. Starker, to be sure, but with an orchestral 
backing tha t I am tem pted to call wretched, by 
professiona l standards_ The two extra items are 
typical solo recital fare, piano accompaniment re­
placing in one case the propel- harpsichord and 
s{.cond cello, in the other an entire orchestra. 
For anybody but a cello fan this is just plain 
nonsense on records-disc or tape. (B ut if you 
like ce llo music, this may be for you after all.) 

Equalization is, accord ing to the album informa­
tion , to the N ARTB characteris tic and warning 
is given t hat boosted h ighs m u'st be rolled off. 
But, curiously, I found that the tape itself n eeded 
a fa ir boos t in th e h ighs on the same Ampex that 
played th e RCA tapes ideally; moreover, the 
bass mllst be rolled off very severely on the same 
p layback, or the cello growls like a walrus. A l­
lowing due leeway for m ike p lacCln ent and the 
rest, it still seems clear that these tapes and the 
RCA's a re not recorded according to the same 
playback characteristic. But the RCA tapes also 
a re categorically stated to be NARTB. So here 
we go agai n ! 

With t he above adjustments, this tape is good 
in sound. No compla ints on that score. A lignment 
is correct-that doesn't account for the relatively 
weaker highs. The ans_wer, as best I can figure it, 
must be in the continu ing confusion over a t ape 
playback curve, one h aH of the l-ecord-play cycle, 
as opposed to an over-all record-playback "curve" 
that is flat to stated tolerances. Every recorder 
has that. (O r should have. ) 

Every recording curve has a matching playback 
curve and the two must add together to flat re­
sponse, as closely as to lerances r eq uire. But that 
is no substitute for t h e a ll-important uniformity 
in one h alf of the cycle-either half-that evidently 
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is yet to be achie:ved in the indust ry. How about 
a ·'T. I.A.A." curve to complement the present 
widely accepted R.I.A.A. curve for d isc records? 
T lor t ape, R for record (disc) . 

(The above is the on ly Liv ingston-Connoisseur 
tape received before press t ime for thi s issue; 
others are expected that w ill have a mOl-e -repre­
sentative interest for the genera l ,·eader. ) 

(No A·V tapes so fa r received for rev iew. We 
expect them momentarily.) 

aLL~ Sorkin Symphonette. (Vivaldi: Con­
certo-Gross~ in D Minor. Mozart: Eine 
Kleine Nachtmusik. Bach-Stoessel: Prelude 
in E. Tchaikowsky: Serenade for Strings, 
op. 48. Bolzoni: Minuet.) 

~ Webcor 2923-3 

Th is is th e only U orig il1al" tape in all of these 
here discussed-that is , it contains 1l1ateria i 110t 
avai lable on regu lar L P disc. A s can be seen from 
the ti tle, it fa lls into the semi-background "pro­
g ram" category that is so evident- in tape offerings 
now. 

For those who are looking for this kind of 
materi al,. the present tape has its attractions ; 
for th e man who is interested individua ll 'y and 
severally 111 these di verse works, from the early 
18th ,to the late 19th centuries, th e program is 
arbitrary and the playing depends on the piece. 

Th is is a competent string group and we hav e 
here a typical lis t o f s tr ing-gl-ouP repertory mu·s ic 
- like the typically cello program on the tape 
preceding. T he V ivaldi is played with vigor but 
as a ch amber work, like an enlarged string quartet, 
minus the barpsidlord continuo accompanitnent 
and th e typically big sound th at those who know 
Vivaldi now expect. The Mozart is played ex ­
pertly and the string ensemble is right for it; the 
Tchaikowsky, a bigger and longer string piece, 
is adeq uately realized. The Dach arrang ement and 
the Do lzoni Minuet are in the nature of encore 
pieces, as here offered. 

I n other words, as a d isc record th is would 
scarcely merit a line or two of cotnlnent, in the 
flood of more interest ing discs that continues to 
be iss ued month by month . li s a tape, it gets Ollt· 
of-the· way con sideration-for the pl·esent. That is 
only stating th e s ituation as we m ust beg in to 
look at it now . F or tape m ust s ink or swim on 
its own m.erits as to content. 

(Unless, of course, we assume that tape is a 
highly specialized de luxe medium fit ma inly for 
specifi c uses such as d iscreet backg round, super­
hi·fi so und and the like. H eaven forbid this I I, 
for one, propose to lis ten to t.ape exactly as it is 
presented to ' me- a : new medium for recorded 
sound. ) , ' , . ' 

T echnically, to return to W ehcor, I .'m sorry to 
have to sta te that this ,'ecord is the mate of th at 
reviewed in the N ovember iss ue. evidently out 
of the same eng in eering train o f events. The sound 
is on ly so-so at best (according to tape standards 
of excellence, o f course), the level is extremely 
hig h, with some overloading, and again there is 
a serious problem of equalization ; the highs need 
boosting and th e lows roll ing off for Ampex-type 
playback, nor are the hig hs very convincing even 
when equali zed. 

But a more serious fau lt is poor alignment, as 
far as I can observe. P layed on m y machine, the 
fi rst track is correctly a lig ned , but the second 
track is badly out of a lig nment with con sequent 
di~tortion and 10ss of h ig hs. P erhaps it was an 
unlucky accident such as happens to all o f us ; 
but it has to be reported.' 

(Yep, my machine cou ld conceivably be itself 
out of a lig nment- but note that these two tracks 
are not aligned to each other. That w ill show up 
all any machine except, perhaps, one th at just 
happened to be mi salign ed exactly equidistantly 
from both tracks. U n likely chance. 

* " * * * 
I'd better say as a postscript to this tape 

review that I do not propose to remain 
the ogre among record reviewers for any 
longer than I have to ! As noted in "Audio 
ETC.", this seems to be a time of such 
enthusiasm in the publicity departments that 
we who have to comment on things find 
ourselves more or less automatically in the 
rear guard, damning with what is bound to 
be relatively faint praise, after publicity gets 
th rough. 
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unparalleled 

performance 

--
Fairchild 

diamon d 

220 Series 
cartridge 

uniform performance,· eliminating 
harsh, unnatural sound in all 

I 
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Try this world-leading cartridge 
and hear the best r eproduction 
your hi·fi system can offer! 

Moving·coil design, low·moving . 
mass, are only two reasons why 
this new high·compliance Fair­
child · 220 can guarantee smooth, 

r anges. I 
Just compare the amazing 220 I 

with your present cartridge . • • I 
and hear what you've been miss-
ing in sound perfection! .$ 37.50 I 

Here·s Proof! 
Look at this even, undistorted re­
sponse - completely uniform up 
to 17,000 cycles with slow roll-off 
beyond. That's your guarantee 
your records will be brought to 
l ife with the most satisfying, most 
dramatic sound. 

POW ER for the 
finest sound 

20 years' Fairchild experience in produc­
tion of professional recording equipment 
were necessary to produce this superb 
power amplifier for home use. 

All the power you'll ever need is avail­
able - full 50 watts to accommodate 
crescendos and peaks that would over­
load an ordinary amplifier. And, Fair· 
child 260 is so stable that it is guaran· 
teed not to ring at any level- even 
where two· way ' and three· way speaker 
systems are used! 

FAIRCHILD 
50-watt 
professional 

amplifier 

.$14Cl.50 

I 
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I· 
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plus fully 
automatic 
operation ... 

"The Hand Never 
Touches The Tone-Arm" 

With a THORENS AUDIOMATIC, 
there is no possibility of record damage 
caused by an unsteady hand on the tone-arm. 
You simply press a button for 7", 10" or 12" 
records ... and the tone-arm automatically 
lowers into the lead-in groove. After play, 
the arm returns ... the motor shuts off! 

• 

Because of the direct-gear drive, AUDIOMATIC 
has absoiute speed regularity ... and a noise 
level -48 db below recording level! 'Thus, 
you enjoy the advantages of automatic operation 
and performance comparable to transcription 
turntables costing twice as much. $67 ~t 

I am sure that this is a temporary con­
dition. Nobody knows better than I do how 
good tape can sound, in its proper place. 
The tape record was a foregone conclusion 
when tape first appeared and, as already 
mentioned elsewhere, you'll find it discussed 
in these columns at length 'way back ill 
1950 and 1951. It was a bit earlier still that 
another magazine refused a column about 
tape in my weekly department on the 
grounds that it hadn't enough genera l in­
terest. I still have it on file. 

So, though I'm sure that disc isn't going 
out for good either next week or next year, 
I'm equally certain that tape records are 
going to spread, expand, and most of all, 
improve, until at least a goodly proportion 
of the present enthusiastic claims will have 
actually been fulfilled. Tape, therefore, will 

_ be regularly reviewed from here on, as it 
apears, without special fanfare. 

Discoddities 
LMitchell Miller, Oboe. (Mozart : Con­
certo K. 314, J. c. Bach: AndaAte. J. S. 
Bach : Adagio ; Arioso. Mitchell Miller; 
Saidenberg Little Symphony. 

Columbia ML 4916 

Another "solo recita l" record but with more 
general interest . Miller is top "pops" man at 
Columbia, a boney·smootb oboe man too; all 
these works sound alike, warm, smooth, bathed 
in big liveness. None is outstanding in its own 
field . Several are a rrangements. 

o Christmas 'Round the World. Choral ar rs. 
by Canteloube. Group des Ch. Trad . de 
Pa ris , Orch . des Champs Elysees, M. 
Honegger. 

Westminster WL 5372 

Any time of year this is a "find" for all who 
remember the unique "Songs of the AuvergneH

, 

French songs set by this same Canteloube in 
sweetly perfumed but ultra·mnsical orchestral ar· 
rangements. These are immedia tely simi lar though 
seme are for chorus unaccompanied, a few with 
solos. Ultra·French-inc1udil1g "Le Premier Jour 
de Noel" (First Nowell) and "Mon Beau Sapin" 
(0 T annenbaum) I Evidently from 78 discs­
quality OK for good listening. 

C·Mozart: Eine Kleine Nachtmusic, K. 525; 
Ein Musikalischer Spass, K. 522. Vienna 
Konzerthaus Quartet with double bass, two 
horns. 

Westminster WL 5315 

A very musical and Viennese performance of 
the familiar . 'Little Night Music"-only five 
instruments, but with big liveness-and its 
opposite number of the same period, the Musical 
Joke, a delightful bit of music in spite of a col· 
lection of every t echnica l mistake in harmony, 
counterpoint and composition that the worst music 
student could commit ! Nobody but Mozart could 
write mistakes so beautifully. Played a bit too 
seriously here for m y taste, as though the mis­
takes weren't there. They are. 

'~ Antheil: Ballet Mechanique (1924). 
Henry Brant: Signs and Alarms (1953); 
Galaxy 2 (1954). N. Y. Percussion Group, 
Surinach; Henry Brant and Chamber 
Group. 

Columbia ML 4956 

Phew I This rates at least a colum.n. of comment. 
Briefly, here are two radical experiments in 
musical construction with new sounds, one from 
1924, violently umodern" but-amusingly enough 
- .wholly a product of the now familiar Roaring 
Twenties and as "dated" s tylist ically as an early 
blues song-and the other from the day before yes· 
terday and doubtless as t ypical of the New sounds 
of the Fifties. Both are violently h i·fi (thougb 
not intentionally as far as the composers are con· 
cerned) both produce odd and wonderful noises, 
either one will blast you or knife you effectively 
right out Df your seat. Exciting listening. 

The Antheil, a celebrated if seldom-heard piece, 
uses airplane propellers as one of its noisemakers; 
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an enthusiastically angular piece in the boiler> 
room tradition. Brant's two works for "chamber" 
g roup-about as chamberish as a loud brass band 
-produce strange, jazzy atonal blats and h-agmen­
tary slides from ordjnary instruments, super· 
high-power; a clear jazz influence, gone modern, 
the whole beautifully organized . A provocative 
and interesting shocker of a disc. 

,;, Full Dimensional Sound-Further Studies 
in High Fidelity. Assorted excerpts, notes 
by Charles Fowler. 

Capitol SAL 9027 
If you mllst have hi·fi demonstration, Capitol 

provides the sanest and best means for it in 
this series-this is number two. The excerpts arc 
short but complete, one side pops, the other 
cJasslcal (the ear won't hear any very great dif­
ference, for that matter); each is on a band and 
no sudden fa ding·in or out. The continuity (if 
you don: t mind jumping wildly from Villa Lobos 
to Y ma Sumac to Brahms and back) is out· 
wardly well done-Brahms even matches Stravin­
sky in key in one juxtaposition. 

T he recording is super·hi·quality and audibly 
so; it's packaged in heavy sealed plastic and 
~Ir. Fowler's notes are enthusiastic and detailed 
-we are warned to read them firs t, for fullest 
enjoyment of the fi . T he record has much of the 
quality of tape itself, the greater clarity, the 
shining detai l work, the ultra-quiet background; 
indeed it represents a kind of three·quarter point 
between regular disc and regular recorded tape, 
and the price is midway between, as wel l. VIe 
could use more "standard" discs of this specially­
prepared sort. 

A happy alternative to W estminster's competin g 
Lab series, which deals with whole works 
especially recorded for hi·fi. 

Saint-Saiins: Carnival of the Animals. Ibert: 
Divertissement. Concert Arts Orch ., Slatkin . 
Victor Aller, Harry Sukman, pfs. 

Capitol P 8270 
D Saint-Saens: Carnival of the Animals. 
P D.ebussy: Petite Suite (2 pfs.). P Ravel: 
Mother Goose (2 pfs.) Chamber Ensemble, 
I zler Solomon ; Bartlett & Robertson, pfs. 

M-G-ME3114 
It's getting to be a hard, hard world I Somehow 

even a sweet, humorous piece like this little 
Carnival now has to be made tough and steely 
in the playing before it'll sell, it seems. 

The Capitol version is good in style and in 
recording but both the orchestra -and the pair of 
pianos play with shotgun intensity and very little 
of the easy, leisurely humor that's inherent in th is 
well·made and gentle Frencl1 satire. I don't find 
it a bit funny. The more modern Ibert Divertisse· 
ment, a jazzier satire, comes through much better 
and more suitably under the same treatment. It's 
good. 

As for the M ·G·M Carnival (in the original ­
small chamber ensemble version), it's recorded in 
a fr ighteningly dead closet of a studio with a ll 
the unbuttoned humor of a court martial. All the 
notes are there, with virtuosity-but these must 
be litle men from Mars playing, with baleful eyes 
and radomes on the tops of their h eads. Gives 
me the shivers. 

But I'll have to hand it to Bartlett and Robert · 
son for their work on the obverse, in the two -piano 
orig inals of the Ravel and Debussy pieces. Per­
haps the lTIusic isn' t quite as sens it ively perfumed 
as it might be ideally, but this smooth, suave 
performance is in good taste and not overly 
hard-surfaced. Perfect teamwork, of course, and 
very good piano recording. ( \'1hy do two pianos 
so often record more gracious ly than one? Because 
the mikes necessarily must be at a greater di s· 
tance in most such recordings?) 

'-' American Bird Songs, Vol. 1. Second 
Issue. Cornell University Records (1 12" 
LP) 

Oddly enough, this is the second LP in the 
f:lmous bird song series; the firs t was Volume 2. 
The orig in al Volum e 1 came out on lO- inch 78's 
in 1942; Volume 2 came out later 011 fancy red 
plastic 78's a t a fabulous cost, then, belatedly, 
was transferred to .LP. Now the old volume 1 
has been redone with many new (tape) recordings 
for its LP version. 

As always, the pleasant voice of Dr. A . A. 
A llen introduces the sixty birds here recorded_ 
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HIGH FIDELITY 
PREAMPLIFIER 

'8edUa 
YOURSELF 

Here is the com plete 
preampl ifier. Des igned 
specifically for lise with 
the Williamson Type cir­
cuit, it provides equaliza­
tion for LP, RlAA, AES, 
and early 78 records, 5 
switch-selected inp uts 
with individually preset 
level controls, separate 
bass and treble tone con­
trols, special hum control, 
etc. Outstanding in per­

formance and most attractive in appearance. Fulfills every 

Sh~~~\V:.'li {b;.tr~c_ highfidelity per.fonnal~ce: $19.75 

HEATHKIT 

W-=+~ 
"BUILD IT YOURSELF" 

amplifier 
kits 
WILLIAMSON TYPE 
(ACROSOUND 
TRANSFORMER) 
This dua l-chassis hi gh 
fideli ty amplifier kit pro­
vides installation flexi­
bility. It feat ures the 
Acrosound "ultra-linear" 
output transformer, and 
has a frequency response 
within I db from 10 cps to 100,000 cps. Harmon ic distortion 
and intermodulation distortion are less than ,5% at 5 watts, 
and maximum power output is well over 20 watts. A truly out- . 
standing performer. W-3M consists of main amplifier and 
~~l;er _suppl y:, Sh.'lg ,Wt. 29 Ibs" Exp r e~s $49 .75 
Model W-3 consists of W-3M plus WA-P2 Prcamplifier list­
~~l;~, this page. Shpg, Wt., 37 _ lbs.:, ~xpress $69.50 

~~ 
WILLIAMSON TYPE 
(CHICAGO TRANSFORMER) 

This hi·fi amplifier is con­
st ru cted on a s in g l e 
chassis, thereby affecting 
a red uction in cost. Uses 
new Chicago high fidelity 
output transformer and . 
provides the same high performance as Model W ·3 listed above. 
An unbeatable dollar value. The lowest price ever quoted for a 
complete Williamson Type Amplifier circuit. 
Model W-4M consists of main Rm\llificr and power supply on 
~il~l~ e ,eha,s~is:, ,Shpg:, 'Vt: , 28 "bs., _ ~xprcss $39.75 
Model W-4 consists of W-4M plus WA-P2 Pre· $ 0 
amplifier. Shpg, Wt. 35 1bs., Express only, _, , _, 59.5 

~eatMtt 
WILLIAMSON TYPE 
25 WATT AMPLIFIER 
(PEERLESS TRANSFORMER) 

'This latest and most advanced H .. ,thkit hi-Ii 
amplifier has all the extras so important to the 
super-criti"" l listener. FCllturing KT·66 tubes, 
special Peerless output transformer, and new cir­
cuit design, it offers brilliant performance by any 
standard. 

COMBINATION 
W-5M and WA·P2 

Bass response is extended more than a full 
octave below other Heathkit Williamson circui ts, 
along with higher power output, reduced inter­
modulation and harmonic distortion , better phase 
shift characteristies and extended high frequency 
response. A new type bala-ncing circuit makes 
balancing easier, and at the same time permits a 
clospr "dynamic" balance betwecn tubcs. 

Aside from these outstanding engineering features, the W-5 manifests new physical design as well. A protective cover fits ovcr 
all above-chassis COOlPonents, forming a most attractive assembly- suitable for mounting in or out of a cabinet. All connectors are 
brought out to the front chassis apron for convenience of connection. 
~x"p~~~;V;~I~, ~o~lsists of, ~ai n,am_plifier, al"l_ po~vcrsuPplY ~~ sin,glechassis with pro~ctive,~~ver: Sh_pg._",t _allbs: $59.75 
~,o:r~~V;~I~on~i s ts of W-5M, plus WA-P2 Preamplifier shown on this :~tg~: Shpg, Wt. 38 Ib~:. ___ ... . _ . .. ___ , " $79.50 

~~ 
HIGH FIDELITY 
20 WATT AMPLIFIER 
This pa;ticular 20 watt Amplifier COIl1-

bines high fidclity with economy. Single 
chassis construction provides preamplifier, 
main amplifier and power supply function. MODEL A· 98 
True hi·fi performance ± I db, 20 cps to 
20,000 cps. Preamplifier affords 4 switch-selected compensated inputs. Push­
pull 6L6 tubes used for 'surprisingly clClm output signal with excellenl re­
sponse characteristics and adequatc power reserve. Full tone control action. 

_ ~~:r1%i~s.I~~. ~~s~ .f~: .r~~l , ~ i~~, ~~~l~t:. :~r.f~~~~l~~e: . ~l:~g: $35.50 

'Wute FOR F R E E CAT A LOG AND 5 C HEM AT-I CS 

47 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


48 

with the new 

SARGENT­
RAYMENT 

. TUner.Model SR·808 

HERE IS A professional-quality tuner, 
preamplifier and tone control in one com­
pact unit. Advanced design and simpli­
fied construction give the new Sargent­
Rayment 808 instrument audibly truer 
performance on AM, FM, TV, phono. 
Most flexibility, too, with precise accu­
racy of control over the full range from 
highest practical treble to lowest bass. 
LEAST EXPENSIVE profes­
sional combination of 
preamp, tuner and pro­
fessional tone control, 
the SR-808 is priced at FOB OAKLAND 

BETTER BECAUSE-
Dual concentric treble 
control with 5 position filter 
independent of treble control 
. . . eliminates heterodyne 
whistles, record scratch, 
close proximity TV whistles, 
high frequency audio hash, 
but enables treble boost up to 
actual point of intel'ference. 
Dual concentric bass con­
trol with 1- position cut -off 
filter independent of bass 
control . .. eliminates turn-
table rumble, amplifier over­
load, low frequency hum. 
Plus 2 -position bass boost 
turnover: 250 cycle-for voiced 
selection programs; 350 cycle 
for concerts or where bass 
reinforcement is desired. 
Dual concentric volume 
control with optional 2-po­
sition volume control. Flat 
volume response or Fletcher­
Munson curve. 
a-position record com­
pensation. 
Two types of phono input: 
constant velocity and con­
stant amplitude. 
Low- distortion SR AM 
detector, universally recog­
nized by professionals. 

Compare the aubibly better performance of the SR-808 at your local dealer 
Write for free booklet on SI R tuner, and data on the full SI R line 

Good continuity, one b ird tape m erging into the 
next with commentary "over" the sound. Excellent 
recording-but the level is, necessari ly, abnormally 
loud for b irds. For best p laying: turn volume 
very low and listen to the record from another 
room. T hen the birds are astonishingly realist ic 
and natural. 

Strange To Your Ears. The Fabulous World, 
of Sound with Jim Fassett. 

Columbia ML 4938 

lvIr. Fassett has for some time been filling 
occasional S unday int ermiss ion periods in the New 
York Phi lharmonic broadcasts over CBS with 
various audible experiments in tape finagling; 
this disc brings the process into sharper focus and, 
I bear, is · the basis of a guessing contest with 
prizes : a ll you have to do is to identify t he 
strange sounds played on the last band of side 
two under various tape-inspired d istortions­
slow speed, fast, backwards, etc. 

Mr. Fassett's approach is a bit on the pon­
derous s ide and, as the saying goes, a child could 
ul1ders tand it al l. It's not exactly au intellectual 
feast. But for nation wide dist ribution this is no 
doubt a necessi ty ; j ust keep it in mind when you 
take your nex t 1Q test. The sounds are extra­
ordinary and for those who haven' t played around 
with t ape they' ll be reveallng and amusing. 
Canaries s inging bass, duets between a high­
p itched tuba and a double-bass flute, babies 
gurgling in deep baritone and so on. 

(A wee bitty secret : if you want to win that 
contest, supposing that it's still on when you 
read this, just put YO Ul- record turntable into 
lleutra l and spill it by hand fast or s low, front­
wards and backwards, for each of the m ystery 
sounds. You'l l spot some of them pretty quick ly!) 

x Young Violinist's Editions. Supervised by 
Theodore and Alice Pashkus. 

Remington LP ( A series) 

If you want to know How Violinists Get That 
Way, here's your answer, aud ibly and visually, 
Th is is one of those celebrated Methods t hat 
have dominated professional music train ing for 
centuries ; t h e Pashkus system bas helped turn 
out hig fidd lers and is endorsed by people like 
Menuhin. (There are pian<> Methods, Singing 
Methods and a Method for just about any other 
illstrument you can name, in t he same vein.) 

T h ese discs have all one side com plete per­
formances, violin and piano (substi t uting for 
orchestra, often and on the reverse is the piano 
accompan iment for your own playing. But a 
tricky innovation bas, instead of no solo part at 
a li, a very fa int echo of a violin playing in the 
background- jus t enough to put the wandering 
fidd ler back on the track again if he g ets lost in 
midstream. Also included are fat piano-violin 
scores, v iolin music, and, needless to say, a very 
fat and terrifying book of "preparatory e.xercises" 
const ituting a portion of the Method itself. Don't 
even look at them unless you have ambitions 
towards stagehood with your fiddle. 

A fina l mention might be made of the one 
m issing element here-music. The stuff that is 
offered on these records, training pieces fo r the 
yo ung violinist, is largely the most dead ly, ninth 
rate insipid pseudo-Pagan ini hogwash you' ll ever 
bear. Moreover, it is grossly out of date, repre~ 
senting mainly the bad lands o f violin styling as 
of about 1860, wi11 prepare no violin ist for any~ 
thing musically beyond Kreis ler's Humoresque. 

That's h ow violinists Get T hat Way. I t 's a 
wonder they survive as well as they do. How 
arc v iolinists (or singers, or oboists, or h arpists) 
ever to learn anyth ing about music itself and how 
to p lay it? Pick it up hit-or·miss, between sessions 
with t he Meth od. 

'" MusiC for Harp. (Casella : Sonata for 
Harp. Respighi : Antique Ai rs and Dances. 
Donizetti : Harp Solo, " Lucia", Act I. 
Laura Newell. 

Philharmonia PH 109 

Well, some musicians do survive and go on to 
higher things, musically. Harpists have t h eir 
methods-and t heir private literature, for harpists' 
ears alone; this lady p layer goes beyond, into 
music of general interest here, as well as in 
earlier recordings_ Not prodigious music, hut good 
stuff and a lot more than typical hat·p background 
stuff. A sensitive and atmospheric player who can 
produce strong sounds wh en she want s to, as welL 
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Looking ' Em Over 
(Note: Tape record reviews took up space that 

might have gone into this round-up section' morc 
of it next month. E.T.C.) , 

SCHUBERT 
x Schubert : Symphon ies # 3 , # 6. arch. 
Conc. Colonne, Sebastian. 

Urania URLP 7137 
Big, rather brassy French playing, musical but 

cold an d glittering, of these two warm little 
symphon ies. Too hard, un-Viennese. 

C Schubert : Symphonies # 4, # 5. London 
Philh ., Dean Dixon. 

West m. WL 5274 
Dixon 's readings are honest, straightforward 

a bit ~lumsy; this is his best Schubert yet, aided 
by Nlxa's best British hi-fi recording, not too 
extreme here. 

(For the other two early works, numbers 1 
and 2, sec las t month's review of Beecham 's 

,Co lumbia recording.) 

*" Schubert: Die Scho~e Mullerin. Diet rich 
Fischer-Dieskau, ba r., Ge rald Moore, pf . 

LHMV 6 
The fam.iliar set of Schubert songs sung by 

a communlcahve ban tone, with a fine pianist. 
These songs are easier for m ost of us as sung 
by a woman, but this is actually the morc correct 
way. Picture for framing: Vermeer's The Cook. 

x Schubert : Quartet in D mi. (" Death 6-
Maiden")· Quartettsatz in C mi. Ba rchet 
Quartet. ' 

Vox PL 8810 
A good performance of late Schubert not as 

high-powered nor as accurate as the B~dapest' s 
(Columbia) but thoroughly musical and ex­
pressive. Recording a bit harsh. 

Mar. 21-24-Radio 'Engineering Show and 
I.R.E. National Convention, Kingsbridge 
Armory, New York. 

May 16--19-Electronic Parts Distributors 
Show, Conrad Hilton Hotel, Chicago. 

Apr. 27-29-Seventh R egion Technical 
Conference and Trade Show, I.R.E., 
Hotel Westward Ho, Phoenix, A rizona. 

May 24-26-NARTB Broadcast Engineer­
ing Conference and the Annual Conven­
tion. Washington, D . C. 

May 26--27-Electronic Components Con­
ference, Los Angeles, Calif. 

Aug. 24-26-Western Electronic Show and 
Convention, I.R.E., Civic Auditorium 
San F .rancisco, Calif. ' 

Sept. 30-0ct. 2-The 1955 High Fidelity 
Show, Palmer House, Chicago. 

Oct. 13- 16-The Audio Fair, Hotel New 
Yorker, New York City. 

Oct. 21-23-New England High Fidelity 
and Music Show, Hotel T ouraine, Bos­
ton, Mass. 
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ALLIED'S 
SPECIAL NEW 64-PAGE 

HI-FI CATALOG 

A Typical ALLIED System Va lue 

"Space Saver /I " Hi-Fi Phono System 
Here's authentic Hi-Fi performance that fits in the 
smallest available space. No cabinets required\ 
Carefully matched components just plug in. Sys­
tem includes: Knight 12-Watt Amplifier (featuring 
3-position record compensation, bass and t reble 
controls, loudness-volume control, response ± 
0.75 db, 20-20,000 cps at 12 watts) in handsome 
metal case only 3J.1! x 13 x 10M"; Webcor 1127-270 
3-Speed Changer (9 x 14 x 14" in Russet and Beige 
or Burgundy and Beige) with G.E. RPX-050 mag­
netic cartridge and dual-tip sapphire stylus; 
E lectro-Voice "Baronet" fo lded horn enclosure 
with SP8-B speaker in mahogany or blonde finish 
(22 Ys x 1431 x 13%:"). Comp-lete, ready to plug in. 
Hi-Fi record included. Specify colors. 
94 PA 159. Net only ................ . .. $157.95 
93 SX 312. Knight 12-Watt "Space Saver" Ampli-
fier only. Shpg. wt., 14 Ibs. Net only .... . . $59.50 

New Knight 728 FM-AM Tuner-Our Top Value 
Designed to ALLIED'S highest specif ications­
equals the best at incomparably low cost. Maxi­
mum AM reception, thrilling on FM. Features: 

This 64-p age b ook s h ows you 
h ow to s e lect a H igh Fid e lity 
music system a t lowest cost. 
T e ll s yo u simply a nd clearly 

'what to look for in each unit. 
Sh ows man y h a ndsom e, practical 
d o-it-yourself installation ideas. 
O ffers yo u the world 's largest 
selection of com p lete systems 
a n d individual units (amplifiers, 
t u ners, speak ers, enclosu res, 
changers, recorders a nd acces­
sories) from which to m ake your 
m on ey-saving ch oice. T o un der­
stand H i-Fi, to own t he best for 
less, you 'll wan t t h is FREE book. 
W rite for it today. 

EXPERT HI-FI HELP 
Ou r Hi-Fi consultants a re always 
available to help you select com­
ponents and systems to satisfy your 
listening desires at the lowest possi­
ble cost to you. 

EASY TERMS 
Hi-Fi is available from ALLIED on 
easy payments: only 1 0% down, 12 
full months to pay. W rite fo r details. 

ALLIED RADIO 
AFC on FM-"locks in" the station; two simple 
controls; sensitivity-FM, 5 mv for 20 db quieting, 
AM, 5 mv for 1 volt output; response, 50-15,000 
cps, ± 1 db; t unes FM, 88-108 me, AM, 530-1650 A "'~" r " C t 
kc; output level- FM, 4 volts high imp., AM, 1 meTlca S I-rl en er 
volt high imp.; hum, 60 db below output; outputs 
for amplifier and tape recorder ; 300 
ohm FM antenna input, AM, high imp. r.. ............ ..... :. ....... .. 
loop or antenna. Only 5J.1!x13 % x 77li" 
deep. Complete with FM-AM antenna. 
94 SX 728. Net only ......... . $89.50 
94 SX 729. T uner as above in hand­
Bome black and gold finished metal 
cabinet. 6 x 13% x 8%". Net . . $95.50 

S end for FREE 
HI-FI CATALOG' 

: ALLIED RADIO CORP., Dept. 17-C-5 
• 100 N. Western Ave., Chicago 80, Ill. 

• • • • • • · 

o Se nd FREE 64-Page Hi-Fi Cata log 

Ship the following: ___________ _ 

________ $ ________ 'enclosed 

Name _______ . _________ _ 

Add ress ________________ _ 

1I-•• mllllll.!Ii.It.I!.~ City Zone ___ State ___ _ L. •••• ____ . _ ••• _ ••• ____ ._ •••• ~ 
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\ \/1 y / 
the t;'l _ __ ~ ___ ~ 
new~ 
model 1811 full 12 watt 
high fidelity emplifier 

NOW, at moderate cost, you 
can own and enjoy a quality 

of musical re-creation virtually 
indistingJlishable from the original 

performance. Here is the ideal 
" heart" for your home music 

system, capable of reproducing the 
full musical range from vibrant 

bass through thrilling treble with 
the full emotional depth and 

meaning of the original music. 
Here is the finest audio achievement, 

designed to bring you the 
• ultimate in enduring listening pleasure. 

with every desirable feature for 
superb musical reproduction ••• 

• Full 12 walls output. Response, ± 0.5 
db, 20-20,000 cps .• 3 Response Curves 

to bring out the full fidelity in all types 
and makes of records. Microphone input 

for entertainment and recording. Separate 
Bass and Treble tone controls. Choice of 

regular or "equal loudness" control 
• Inputs for GE or Pickering cartridge, 
tape, tuner, and microphone. Remavable 

panel for easy mounting. . . . 
PLUS every other desirable feature 

to create a new dimension 
In sound for your home. 

Hear the 
RAULAND 1811 
Amplifier at your 

HI·Fi dealer, or write 
for full details. 

RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept.C. Chicago 18.111. 
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PHONO PICKUPS 
(from page 25) 

resonances which influence the frequency 
response. The usual effect of these reso­
nances is to produce peaks in the elec­
trical output of the pickup. The location 
and ampli tude of these peaks are a func­
tion of the physical and mechanical con­
stants of the pickUp, tone arm, and Fecord 
material as well as the degree of mechan­
ical damping which may have been added 
to the moving system. . 

The first of these resonances is known 
as tone arm resonance and occurs a t 
some low frequency, usually between 10 
and SO cps, where the lateral compliance 
of the stylus suspension and the effective 
lateral mass of the pickup and tone arm 
combine to produce a resonant mechan­
ical circuit. The second resonance is the 
stylus-to-groove resonance and oCi urs a t 
a much higher audio frequency, usually 
8 to 18 kc, where the effective stylus 
mass resonates with the compliance of 
the record material. These mechanical 
r esonances are analogous to parallel res­
onance in a tuned electrical circuit. In 
both cases, a condition of resonance re­
sults in increased output voltage and a 
high value of driving-point impedance. 
This high driving-point impedance is 
manifested in a pickup by a tendency for 
the stylus to jump grooves a t tone arm 
resonance and to climb the sidewalls of 

. the grooves at stylus resonance That is, 
the mechanical impedance of the stylus 
tip increases at the frequencies of tone 
arm and stylus resonance, and the record 
g roove must "work harder" to drive 
the stylus . 

In designing a hi-fi pickup, it would 
obviously be desi rable to choose the sys­
tem constants so that all mechanical res­
onances would occur either below or 
above the limits of the audio frequency 
range. That this is not realized in actual 
pract ice, however, is due to the fact that 
the requirements of mechanical stability 
and finite physical size in a pickup im­
pose a practical irreducible minimum on 
the mass and stiffness of a moving sty­
lus. (It should be borne in mind that 
unlike other components in an audio 
system, a pickup is subject to abuse by 
heavy-handed opel'ators, well meaning 
children, errant record changers, cracked 
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and deformed records, household pets, 
and so on.) 

Fortunately, the effects of mechanical 
resonances can be mitigated Oy judicious 
application of mechanical damping, and 
this is the CUI-rent practice in all known 
commercial models of hi-fi pickups. The 
damping material may be anyone oi 
several viscuous materials and may be 
in the solid, semi-solid, or liquid state. 
Viscolloid, elastomer compounds, sili­
cone grease, lanolin, and silicone oil are 
commonly used. 

Fig~tre 1 shows the frequency response 
characteristics of two commercial mod­
els of hi-fi pickups. The response curves I 
were tal<en under open-cil-cuit condi­
tions, and by a method whereby the re­
sponse of an "ideal" pickup would be 
represented by a horizontal line. The 
departures from an ideal condition can 
readily be seen in Fig1tre 1. The rise in 
the low-frequency response is due to tone 
arm resonance and low-frequency stylus 
damping; the high-frequency peaks are 
the result of stylus-to-groove resonances . 

The frequency response of a pickUp 
may easily be determined under actual 
operating conditions in the home with 
the aid of the New Orthophonic test 
record which has been made avai lable 
by the RCA Victor Record Division. 
This test record may be used in con­
junction with the furnished calibration 

·curve to check the response of a pickup 
alone, or it may be used to determine 
whether a pickup is properly equalized 
in a disc reproducing channel. If desired, 
the range of test frequencies available 
from th is record may be extended in both 
directions by reproducing the record at 
turntable speeds above and below that 
at which it was .originally recorded. 

Tracking Capability 

A most useful objective measu rement 
on the performance of phonograph pick­
ups is determination of the tracking ca­
pability. It is of no avail to build a 
wide-range pickup for hi-fi r eproduction 
unless this pickup is also capable of 
tracking a modulated groove without in­
troducing a serious amount of distortion. 
Listening tests have shown that the 

~ 
\ 

~ 

\ 
\ 

10,000 20,000 

Fig. 1. Frequency re­
sponse curves token 
on two representa· 
t i ve high-quality 
pickups. Flat re-
sponse would be in­
dicated by a hori -

zontal line. 

FREQUENC Y IN CYCLES PER SECOND 
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amount of distortion which may be 
deemed tolerable in an audio system de­
creases progressively as the frequency 
range of the system is broadened. 

The tracking capability of a pickup is 
commonly expressed in terms of its gen­
erated intermodulation distortion. The 
significance of intermodulation "distor­
tion measurements stems from the fact 
that the ear is quite sensitive to the 
spurious signal components which result 
from intermodulation between two ,or 
more tones. A close correlation is thus 
achieved between laboratory measure­
ments and subjective listening tests. 

Intermodulat ion distortion may be 
measured by reproducing a test record 
containing several bands of a two-fre­
quency signal recorded at various levels, 
The two frequencies which are mixed to 
produce this signal al'e 400 and 4,000 
cycles, The ratio of the recorded 400-
cycle level to the recorded 4,000-cycle 
level is maintained at 4:1. The electrical 
output from the pickup under test is fed 
into an intermodulation distortion ana­
lyzer, and the extent to which the 4,000-
cycle '!carrier" tone has been modulated 
by the 400-cycle tone provides a direct 
measurement of the nonlinear distortion 
due to pickup tracking. 

As was found to be true of the fre­
quency-response characteristic, the in­
termodulation distortion generated by a 
pickup is influenced by mechanical reso­
nances and the manner in which the 
pickup is mechanically damped. It is an 
unfortunate property of damping mate­
rials that they tend to introduce nonlin­
earity into the moving system, particu­
larly under conditiollS of high-amplitude 
stylus displacement. 

Curves of intermodulation distortion 
versus recorded signal level are shown 
in Fig. 2 for' two hi-fi pickups currently 
being produced. The up-turn of the 
curves in the region of high recorded 
levels is normal and of little consequence 
inasmuch -as these higher levels are not 
encountered in fine-groove disc record­
ings. It should be noted here that the dis­
tortion generated by a phonograph pickup 
is not of a "microscopic" nature as in 
the case of audio ampl ifiers. This state­
ment is not put forth as an apology, for 
the design of a pickup is a most arduous 
and painstaking endeavor. It is just the 
nature of the beast that a phonograph 
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transducer will introduce some distor­
tion into an audio channeL 

A fair estimate of a pickup's tracking 
capability may be made in the home 
simply by listening for audible distort ion 
while the pickup is reproducing an inter­
modu lation test record, If the pickup is 
tracking properly, only the two tones 
originally 'recorded will be heard from 
the loudspeaker. Poor tracking, how­
ever, will cause spurious sum and differ­
ence tones to be generated and these are 
easily detected by ear. An oscilloscope 
for observing the reproduced wavef01'ms 
is also very valuable, but with a little 
experience the aural method of distortion 
analysis produces satisfactory results. 

Subjective Eva luafion of Pickups 

In the final analysis, ' of course, it is 
the quali ty of the reproduced sound 
which is of paramount importance in ap­
praising the performance of any phono­
graph pickup, A lthough the results of a 
listening test can only be expressed in 
terms of subjective sensations experi­
enced by the listeners, these results gen­
erally bear a close relationship to those 
which may be predicted on the basis of 
laboratory measurements. 

In concluding this discussion, two 
suggestions will be offered which may 
be of value to the owner or prospective 
buyer of a hi-fi pickup who wishes to 
gauge the performance of a pickup by 
means of a listening test. First, a check 
on the mechanical design of the moving 
system in the pickup can be obtained by 
switching off the playback amplifier and 
reproducing a record containing high 
levels of modulation. Any pickup which 
produces an excessive amount of acous­
tic "needle talk" should be viewed with 
suspicion, since the factors responsible 
for high "needle talk" also appear to be 
responsible for accelerated record wear. 

Second, experience has shown that an 
A-B type of listening test, wherein two 
pickups are switched back and forth into 
the playb'ack channel, is far more sig­
nificant than a simple listening test on 
one fixed system. This procedure effec­
tively minimizes the variables which are 
introduced by the rest of the audio sys­
tem, In particular, loudspeaker charac­
ter istics and room acoustics may cause 
a listening test on a fixed system to be 
misleading or inconclusive, 
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Fig. 2. These 'inter­
modulation curves on 
two good pickups 
show that pickup 
distortion is for f rom 

neglig ible. 
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NEW PRODUCTS 
• "Secret" Tape Recorder. Investigative 
work of many kinds will be f acilitated 
through use of the n ew Secret Recorder 
which was recently put into full-scale pro­
duction by Amplifier Corp. of America, 
398 Broadway: New York 13, N. Y. Oper­
ated entirely by battery, the recorder 
offers excellent fidelity considering its 
small size. It is ingeniously camouflaged 
in an average-size leatl>er briefcase which 
may be opened, carried, or put down 
without revealing the recorder In opera­
tion. The entire unit weighs only 11 %, lbs. 
and measures but IS" long x 12 'h" high x 
4 'h" wide. The recording microphone is 
built-in. The unit r ecords continuously 
for 90 minutes at a tape speed of- 1 % ips 
using long-play tape. A 5-in. reel accom­
modates three hours of dual-track record­
ing. Included in the recorder is a built-in 
preamplifier for headphone playback. Re­
corded tape may be played back on any 
standard machine operating at 1 % ips. 
The low-drain motor is powered by fiv e 
replaceable mercury batteries, and the 

amplifi er is powered by standard dry-cell 
batteries. Electrical re-wind transfe rs an 
entire spool of tape in less than two 
minutes. Descriptive literature will be 
supplied upon request to the manufHc­
turer. M-S 

• Crystal Microphone Cartridges. Manu­
facturers of recording equipment and pub­
lic-address systems wil1 find inte r est in 
the new Ronette piezo-electric "Filtercel" 
microphone cartridge which employs a 
patented acou s tic filt er n etwork that per­
mits factory pre-adjustment of the re­
sponse curve. Damping imposed upon the 
diaphragm by the filter reduces rf'SO­
nances to a min1muln. Filtercel units have 
a sensitivity at 1000 cps of 2.2 to 2.Smil,bar. 

They h ave a frequency r a nge from 30 to 
7500 cps and can be s upplie d with almost 
any variation in frequency curve desired. 
Dia phragms are of ann',aled aluminum. 
The cartridges a r e fully guaranteed for 
use in tropical countries~ Made in Amster­
dam, Holland, the Ronette Filtercel is im­
ported exclusively by Ronette Acoustical 
Corporation, 135 Front St., New York 5, 
N. Y. T echnica l data will be furnished on 
request. M-9 
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• Push-Button Test Oscillator. Any of 19 
different pre-selected frequencies in the 
range from 20 to 20,000 cps may be chosen 
by push-button controls on the Model 
TO-100A Test Oscillator manufactured by 
'l' e le tronics L aboratory, Inc., 54 Kinkel St. , 
Westbury, N. Y. A deviation dial permits 
ca librated devia tion from the center fre ­
quencies up to ± 10 per cent. Output f r e-

quencies include those recommended by 
the FCC for distortion measurements on 
broadcast transmitters. The output am­
plitude of the oscillator is calibrated from 
1 to 25 volts open circuit from a SOO-ohm 
source. Waveform distortion at 18 mw 
outpu~ is less tha n 0.25 per cent above 
100 cps and less than 0.5 per cent below 
100 cps . . Facilities are provided fo r cali­
brating an external signal of unknown fre­
quency by means of a zero-beat indicator. 
Factory modifications can be made to ex­
tend the frequency range to 100 kc. M-10 

• Changer Needle Brush. Known as "KLee­
NeeDLE," this device automatically re­
moves dust and lint which accumulates 
a round the stylus of a u tomatic r ecord 
c lulngers. The accum ulation is removed 
each time the changer cycles, and in the 

process wipes the stylus over the Klee­
NeeDLE brush. The unit is a djustable in 
r. eight and fits most record changers. It is 
fastened to the changer by means of pres­
s ure-sensitive a dhesive. Robins Industries 
Corp., 82-09 251st St., Bellerose 26, N. Y. 

M-ll 

• Unique Tape Recorder. Coaxial mount­
ing of supply and take-up spools is only 
one of m a ny unusual features which char­
acterize the TRI-FY Carousel, a dual­
speed tape recorder recently placed on 
the market by Tape Recorders, Inc., 1501 
"\,\7. Congress St., Chicago 7, Ill. The Ca­
rousel accommodates a ll standard reels up 
to 10'h in. and will play up to eight con­
tinuous hours before repeating itself a u­
tomatically and endlessly. Finger-tip con­
trol varies recording speed from 3 to 8 
ips, with calibrated stops at 371. and 7 'h 
ips. Frequency response i s said by the 
manufacturer to be 50 to 12,000 cps at 
th" higher speed, a nd up to SOOO cps at 
the lower. Flutter a nd wow are ' stated to 
be less than 0.3 per ce11t. Among other 

f",atures are high-speed rewind and fast 
forward, and an all- triode amplifier. The 

Carousel weighs but 21 Ibs. a nd m easure>; 
10" x 1 2" x 8'h" minus spools. In addition 
to its value as a standard home tape re­
corder, it offers definite advantages as a 
source of background music for indus­
tries and public places. M-12 

• Portable-E1ectric-Drill Accessory. Hefty 
Holer is a compact tool attachment which 
makes a power jig saw and nibble r o u t of 

/ 

a ny portable e lectric drill. It may be u sed 
to saw wood, plastic, plasterboard, or any 
other structural material, or to cut metal 
of any kind in pipe, rod, or sheet form. 
When used for sawing it requires no start­
ing hole. The unit will nibble sheet metal, 
metal lath, wood, plastic or composition, 
requiring only a quarter-inch starting 
hole. Manufactured by Little Beaver In­
dustries, 38809 Mentor Ave., Willoughby, 
Ohio. M -13 

• Matching Transfonners. Line-to-speal,er 
matching transformers for sound systems 
utilizing 70-volt distribution techniques 
are n ow available from Electronic Com­
munication Equipment Company, 12 49 
Loyola Ave., Chicago 26, Ill. Three sizes 
are being made for feeding individual 
speakers or banks of speakers r equiring 
up to 5, 15, or 50 watts. Efficiency of the 
transformers is 90 to 95 per cent. Models 
are available for either indoor or outdoor 
applications; the outdoor types are h er-

metically seale d and require no additiona l 
weather protection. Full specificat ions may 
be obtained upon written request to the 
manufacturer. M -14 
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UNIVERSITY 
161a4dw 

MULTI-SPEAKER SYSTEM 
Offering theatre quality for the home, 
this system incorporates some of Uni­
versity's outstanding engineering 

achievements. The Classic utilizes the famous C15W 15-inch Woofer, fhe, 
Cobraflex-2 Mid-range Horn and Driver and the new HF·206 Super Tweeter. 
The N-3 Crossover network, and 'orilliance' and 'presence' controls corn­
pl.t. the sy>tem. Th. enclosur. is a newly designed folded, front·loaded 
horn type, ' which operates the Woofer as a compression driver. Due to 
this defign, the acoustic perfoqnance .of the Classic is independent of the 
walls and floor of the room. Simple in styling, the Classic blends with any 
decor, and H may be used either as a lowboy or highboy console. The base 
is adiustable for this purpose. Nominal impedance is 8 ohms, power hone 
dling capacity: 50 watts. 
Complete and assembled .................................. _...... . ................ _ .................. _ .. $39500 

Please specify Blond or Mahogany 

MIRAPHON 
XMll0 

MANUAL PLAYER 
This outstanding three-speed manual player incorporates a specially designed 
four pole motor with a high constant speed factor reducing wow to a mini· · 
mum. The motor is mounted in vibration.free, low rumble, ball bearings' 
and is totally shi.elded to prevent magnetic hum pickup. The tone arm and 
turntable are suspended on ball bearings. This suspension of the tone arm 
provides high lateral compliance and good tracking performance. Tone 
arm resonance is reduced to a minimum .through the use of damped 
plastic mouldings. A plug- in head is furnished to accommodate any choice 
of cartridge. A flnger·tip adiustment permits setting stylus pressure. 
Less cartridge ................................................................................................. _ ... _ ... __ .. _ ....... $3750 

New PICKERING 
TURN-OVER CARTRIDGE 
Model 260DS with Diamond 

and Sapphire Styli 

Following the enthusiastic acceptance of the Model 260DD· Dual Diamond 
Cartridge, Pi~kering now announces the Model 260DS with Sapphire stylus 
for standard and Diamond for microgroove. Both .cartridges are otherwise 
Identical. 
R.sponse is smooth ~nd cI~an from 20 to 20,000 cycles. Lower movlng mass 

.and higher compliance provides excellent tracking at low stylus pressure, 
and good transient response. These and other design features result in lower 
harmonic and intermodulation distortion. The Model 260DS nts most pickup 
arms and operates directly into conventional low-level preamp inputs. 

Model 260DS - Diomond·Sapphir •....... _ ...... _ ......................... _ ...... _ .. _ ...... _ ..... $4800 
Model 260DD - Dual Diamond ..................................................... _ ..... __ .. _ ............. 60.00 

New ELECTRO.YOICE Model 666 
·Super-Cardioid Dynamic 

Microphone 
A wide-range, unidirectional microphone with a sin­

gle moving el.ment and f.aturing unusually high front· 
to-back discrimination. Frequency response is uniform 
from 50 .to 13,000 cycles. The output impedance Is 50 
ohms with Internal provision for easily adjusting to 
150 or 250 ohm •• Output is -57 db (Ref. 0 db = 
1 mw/l0 dynes/cm·2). 
The Model 666 is ideal for TV, radio,. recording and 
other applications cqlling for high quality, and can be 
used with boom, floor and table stands, and other 
microphone mounts. Weighs only 11 o%s. 
Complete with S·tand Coupler and 20·ft., 2·conductor 
cable with Cannon UA·3- 1"1 conne~tor .................. $14700 
Model 366 - Boom Shack.Mount ........... _................ 24.00 
Model 420 - Table Stand ................... _ ..... _ .. _ ...... 12.00 

HARVEY SHIPS EVERYWHERE. Use this handy coupon ~ 

NOTE , Prices Net, F.O.B., N.Y.C. Subject to change without notice 

ESTABLISHED 1927 

HARVEY RADIO COMPANY, INC. 

MOHAWK 
Midgetape 

The World's FIRST 
Battery-Operated 
Cartridge Iooaded 

POCKET TAPE RECORDER 
Perfected after years of engineering and research by the Mohawk Business 
Machines 'Corporation, this finy pocket-sized recorder Qperates anywhere 
. -•• car, plane, on ship or train. Has many uses - in business conferences, 
contacts with field offices and salesmen, and business talks, on-the-spot 
interviews, court proceedings, accident reports, public opinion polls, etc. 
Men on the road can record sales and other data, pop out the cartridge 
and mail to the head office for transcription. Cartridge-packaged tape, 
eliminates tape threading. Cartridge capacity for one full hour of recording 
at 17/ 8 " tape speed . Indicator tells remaining recording time. Manual device 
rewinds t.ape in less than one minute and conserves battery life. Has 
simultaneous erase and record for reusing tape cartridges. Automatic 
Volume Control assures proper recording level at all times. Has settings 
for long range and normal recording pickup . Available accessories include: 
Wristwatch mikes, throat mikes, shoulder holster carrying case and two­
way telephone recording adopter. Owner registration by serial nLlmber, 
plus unusual and valuable service to owner. Measures only 8112 x 31/8 x J 7/8 
inches and weighs only 3 1/ .. Ibs . 
Complete with on~ ~artr!dge of tape, microphone, $ 50 
earphones and batterles .. ~ .. __ ................ ~ .. _. ___ .... _ .. _ ................ : ........ _ .. __ ... __ ....... _ ... 229 

New FA IRe H ILD 
AUDIO UNITS 

The Balanced-Bar 
PREAMPLIFIER 

Model 240 
The new F.airchild 240· was developed after extensive engineering research 
and elaborate listening tests. Out of these has come a new idea in high 
fidelity· amplification. The 240 has combined studio quality design, layout 
and wiring with attractive external styling suitable for use in any decor. 
Three high le'vel inputs are provided for radio, tape and Quxiliary. One 
Jow level input is designed for use with magnetic cartridges. A cathode 
follower output permits long leads to main amplifier. An additional low 
impedance output is provided for use with tape recorders. Eight record 
equalization positions cover all commercial recordi'ng characteristics. 
Front panol controls include: input selector knob, balanced· bar bass and 
treble controls, volume control and listening level selector switch. The latter 
is a 'specially designed circuit thot gives the advantages of the 'loudness 
control' without its many disad'vantages. Frequency response extends from 
20 to 20,000 cycles ± ldb. Harmonic distortion is less than 10/0 at T volt • 
Power supply is self·contain.d with DC furnished to all tube heaters. $ 
Complete with tubes ............................................................................................................ _... 9,850 

50 Watt 
AUDIO AMPLIFIER 

Model 260 
A professional-type amplifier so 'stable 
that it is guaranteed not to ring at 
any level, even where two.way or 
three-way speaker systems are used. 
full undistorted power is available for 
crashing crescendos and other tran­
sients which often overload ordinary amplifiers. The Fairchild 260 Is 0 

single, compact unit, easy to install almost anywhere. Exclusive Balance 
Control permits aural checking and adjusting of output balance at any 
time. There is also provision for measuring and balancing cathode current 
in output tube·s. A damping factor of 9 was chosen after extensive research. 
Has adiustable bias supply for achieving lowest possible distortion. Inter· 
modulation Distortion : Under 0.30/0 at 45 watts, 1.50/0 at 50 watts. 
Harmonic Distortion l Under· 0 . 1 % at 45 watts, 0.50/0 at 50 watts. fro· 
quency Response: within 0 .5 db, 20 to 60,000 cps. Full 50 watt output 
with 0.9 volt input. Conhols: Master Gain, Bios Adjust, AC Balance, Test 
Jock. Output: 4, 8 and 1 a ohm terminals. Uses spec'ially designed output 
troJ1sformer and 1614 output tubes in push pull. 
Complete with tubes._ ............................. .:. ........ _ .............................................................. $14950 

r------------------HARVEY RADIO CO., Dept. A-3. 103 W.43rd St., New ·York 36, N.Y. 

I Please ship the following ............................................................................. _ ..... ___ ._ ...................... . 

I enclose 0 check 0 money order for $ .............................. inCluding estimated 
·,hipplng charges. Unused surplus will be refunded. 

Send: 0 New FREE High Fidelity Catalog 
o D.tails of your TIME PAYMENT PLAN 

NAME ....................... _ ............... _ .................................................................... ................... _ ... _ ... _ .......... _ .. .. 

ADDRESS ...................................... _ ............................................................................... _._ .... _ ........ __ ...... -

I 
I 
I 
I 
I 
I 
I 103 W. 43rd Street, New York 36 • JU 2-1500 

............. - ____ '"""'-........ _ .................. __ ............ _____________ ..J- ~ty.::: .. = .. =.=_= .. = ... = .. = .. ::e.::: ... =s~e= .. = .. == .. -.:::.. -' 
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AND VERSATILITY 

AT LOW COST ... 

WITH THE NEW 
SELF-POWERED 

TECH·MASTER . PRE-AMPLIFIER-EQUALIZER~ 
Modernly styled in smart two-tone black and gold, the new Model 
TM- 16SP will provide new beauty and versatility tq your music­
reproducing system. Five position selector provides equalization for all 
recording characteristics in use. Loudness-compensator arid separate 
bass and treble controls deliver more faithful reproduction at all listen­
ing levels and permit adjustment to individual listening prefe rences. 

Anyone can complete the simple wiring of this new Tech-Master kit. All 
sockets, terminal strips and connectors come mounted. Simple diagrams 
guide you down to the last connection, and enable you to own a truly 
professional instrument for less than half of what you'd pay for a factory 
wired pre-ampl ifier of comparative quality. 

SELF-POWER: eliminates massive multi­
cable to main amplifier, permits easiest 
remote locat ion. 

EQUALIZATION CONTROL: 5 Positions: 
78 rpm; old 78's; RIAA; FFRR; AES. 

CATHODE FOLLOWER OUTPUT: permi ts 
long single lead to ampl ifier without 
high frequency loss. 

4 INPUT CHANNElS: 1 low level 'high 
gain, for magnetic cartridges and 3 
high level inputs for FM, AM or TV 
tuner, crystal pickup, tape recorder, 
microphone, etc. 

DELUXE MODEL TM-16SP: 97,18" long x 
31fz" high x 4Vz" wide. Complete with 
all tubes, 12AX7, 12AU 7, 6C4 and sele-
nium rectifier.. ............................... ... $24.S0 Net 

At 01/ Leading Radio Parts Distributors and Sound Deolers 

® TECH- M ASTE R CORPORATION 
Make" of (uslom TV (hassis, qualily TV kil s, and high fidelily audio equ ipment. 

75 FRONT STREET , B' ROO K LYN I, N EW YOR.K 

DElUXE Wl lLlAMSON·TYPE,.20·WATT AMPLI FIER KIT: • 
Famous Wi lliamson circui t with modifications for in· 
creased, undistorted power output. Frequency Ra nge: 
8·100,000 cps at less than 1/4 % distortion at normal 
levels . Fine components include spec ially·wound out· 
put t ransformer and selected tubes. 
MODEL TM·15A complete, ready for wiring ... $49.95 Net 

MODEL TM·15P. 4·Channel , Pre·Amplifier·Equalizer Kit : similar to Model TM·16SP, but 
obtai ns power supply from ampli fier; t ru·taper volume control; 3·pos. equalizer: $19.95 net 

• H i-Fi Amplifier Com bin a.t ion. A preamp­
equalizer-control unit and a matching 
power amplifier a r e the latest items to be 
added to the line of so und equipment 
m a nufac tured by W ebster E lectric Com­
p2ny, 1900 la rk St., Rac in e, ,Vis. The 

Model 97-0 control unit i s provided with a 
'6-position input selector, equalization con­
trols which provide 25 combinations of 
settings fo r variou s types of reoordings, 
separate bass a nd t r eble controls with 
buost a nd cut of 15 db , a nd a specia l fi lte r 
control for minimizing scr atch in old or 
worn reeords. The tl11it a lso incl udes a 
master gain con t r ol an d a loudness con· 
.11'01. Frequency r esponse is 20 to 20,000 
cps ± 1 db. The matching Mode l 96-10 
10-watt 'power a mplifier is flat within 0.5 
db fro m 20 to 22,000 cps at f ull rated out­
put. Harmonic distortion is 0.75 pe r cent, 
also at f u ll ou tput. Noise level is down 80 
db . Requests to th e manufacturer for fu r­
ther info rmat ion s h ould specify B ulle tin 
R8AL M-15 

• Scot t Turnta.ble. Un u sual oper ating can· 
ven ience is provided by push-button selec­
t io n of speeds in the n ew T ype 7l0-A 
Stroboscop ic Turntab le r ecently intro­
duced by H. H. Scott, Inc., 385 Putnam 
Ave., Cambridge 39, Mass. Design ed for 
professional as well as home use, the unit 
operates at 33-1 /3 , 45, and 78 rpm, with 
each speed adj ustable by ± 5 pe r cent. 
Wow a nd flutter h a ye been r educed to less 

than 0.1 per cent, and rumble is more than 
60 db below recording leveL Installation 
is Simplified by the fact that t he stain­
less-steel t urntable board can be mounted 
directly on a cabinet w ithou t additiona l 
vibration isola tion. An accessory m a hog­
any base is availab le where cabinet mount­
ing is not desired. A free technical bulle­
tin will be mailed upon written r e'l uest 
to the m a nufact ure r. M-16 
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• Altec Lansing Hi-Pi Am plifier. Excep ­
tiona l in b oth performance a nd a ppea r ­
ance, t h e n ew Altec pream p -con t rol unit 
a nd compa ni on p ow e r a mp li fi er introduce 
a numbe r of a d van ced feat u res in a udio 
d esign. The self -pow ered T y pe A -440A 
control Ullit has two l ow -level a nd three 
h igh - l e vel inpu ts with indiv id ua l g a in 
contr o l s , ch oice of compen sation for 25 
r ecord in g cha racteristics, sepa r a t e wid e­
r a n ge bass a nd tre ble con t r o ls, a nd sele c­
tion of eith er con ventiollal volum e con­
t r o l or l oudn ess con t r ol. It i s h ou sed in a 

h a ndsom e ly -sty led cabine t w it h a h inged 
d oor whi ch, wh en c l os ed, con ceal s a lI con­
trols ex cept t h e on e f or a dj u s ting v olume. 
With the door open a ll contro ls a r e ac­
cessib le, a nd t h e i n s ide of the d oor con­
tains in f o r m at ion on variou s r ecording 
ch a rac ter istics. The A - 34 0A p ow er ampli­
fie r de liver s 35 wat ts wit h less t h a n 0.5 
per cent d istor tion a n d h as a f r equen cy 
r a nge of 5 t o 100,000 cps with in + 1 d b . It 
is eq uippe d w i t h a v a r ia b le ou t put-im­
pedan ce control a nd a g a in con trol. A ltec 
L ansing Cor p or a t ion , 161 Sixth A ve. , New 
York 13, N . Y. M-17 

• FM Tuner Kit. A n econ omi cal a pproa ch 
to a hi gh-fide lity mu s ic s y s t e m m a y b e 
foun d i n th e n ew Mode l V -9 FM t uner kit 
w hich is b eing s old direc t · to u ser s by the 
m anuf ac t.u rer, A p pr ov ed E lec tronic I n stru ­
men t Cor poration, 928 B r oadway, New 
York 10, N . Y. The unit is se lf -powere d 
a nd cov er s th e r a nge 88 t o 108 mc w ith 
b a n dw idth of 200 I{c. Ci r c ui try i n c ludes 2 

l ilnite r s , discrimina t o r , a nd a tuned r -f 
s tage. Sen s itivi ty i s 10 micr ovolts f or 20 
db qui e ting. T h e kit is s upp lie d complete 
w it h a. c . power s upply, a ll tubes, a n d 
pict oria l a n d sch em a tic diagr a m s. Com­
ple t e in fo rma tion is availab le f r om the 
manufact urer. M-18 
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MAKE 
YOUR 
OW N 

the R E K-O-KUT 

HIGH 
FIDELITY 
RECORDS 

DISK RECORDER AND 

PO R TAB L E PLAYBACK PHONOGRAPH 

The outstanding advantages of a disc recording is that · 
it is permanent and it can be played back on any phono­
graph. Because of this, most tape recordings ultimately 
end up on discs. 

If you would like to add your favorite tape recordings to 
your regular record library, it is a simple procedure to 
cut your own high quality record discs with a Rek-O-Kut 
Challenger. And you can also make direct recordings on 
disc-'live' or 'off-the-air'-at 33Y3, 45 or 78 rpm. And 
when the discs are finished, you can play them back im­
mediately on the Challenger or on your own high fidelity 
music system. 

The Challenger is the only portable recorder that em­
ploys a professional overhead cutting lathe with inter-

changeable lead-screws, and a turntable 
driven by a hysteresis sy'nchronous motor. 
The playback amplifier has a frequency 
response from 20 to 20,000 cycles 
-I- 1 db with independent bass and treble 
controls. A wide-range lO-inch speaker 
is mounted in the detachable cover. The 
playback arm is equipped with a dual 
sapphire magnetic pickup. 

REK-O-KUT Challenger 
for 33 V3 and 78 rpm-with Standard 
Groove Leadscrew .. . . $459.95 

45 rpm Accessory Idler . . 8.00 

For comp le~e descriptjon, write Dept. CC-l 

-O-KUT COMPANY 
MAKERS OF THE FAMOUS Rondine TURNTABLES 

38-01 Queens Boulevard, long Island City 1, N. Y. 
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FM TUNER 
(from page 24) 

layout to fit special conditions are pos­
sible, of course, but it is recommended 
that the four i. f. and limiter stages be 
run in a straight line if possible to avoid 
regeneration, which may show up as a 
narrowing of the i. f. bandwidth and 
ccnsequent distortion . The i. f. trans­
£0rmers specified· are designed for 
'mounting on 1/ 16-in. material, so that 
it is necessary to modify the shield-cans 

as shown in Fig. 5 (B) in order to 
mount them on the 11\ -in. chassis. The 
Meissner i. f. 's can barely be mounted 
on the 11\-in. chassis, as can the Miller 
units using Meissner mounting clips, 
although a far sturdier job results from 
the modification shown. The template 
shown in Fig. 6 (B) and used for mark­
ing the new mounting slots is made 
from the can of a discarded i. f. trans­
former. The 262.5-kc model, whose can 
is identical to that of the 10.7 -mc model, 
abounds in the trash receptacles of 
radio-repair shops due to leaking wind­
shields and venti lators in automobiles. 
With a pair of tin snips the old can is 
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Exclusively Distributed in the U.S.A. by Hudson Radio 

HUDSON SAVES YOU 20%! • 

This superlative unit is 
constructed to exacting 
professional standards, 
for complete recording, 
and playback through 
self-contained amp I if i e r 
and loudspeaker -- can 
also be used with any 
high fidelity audio sys-

On This PROFESSIONAL Type 
Tape Recorder 

REGULARLY $349.50 

~Jl~ $27960 
PRICE 

YOU SA'VE $69.90 

LI MITED 
QUANTITY 

tem. SPECIFICATIONS 

• HEADS: Record playback, and 
erase. 

• MOTORS: One Hysteresis syn· 
chronous motor for record and 
playback (Speed regulation: 
0.5%). Two 4 pole induction 
motors for rewind and fast 
forward ••• all 60 cycles A.C. 

• FREQUENCY RESPONSE: 50-
12,000 cycles (at 7.5 ips); 

• wow & FLUTTER: Less than 
0.2%. 

• SPEEDS: 3.75 & 7.5 ips. 
• REEl CAPACITY: Up to 8 )1," 

or 2700' of 1 mil tape. 
• DUAL TRACK, 

Full F~ctory service and replacement parts Maintained at Hudson. 

••• at any of the three Hudson sales rooms. SEE, HEAR and 
widest variety of sound reproducing equipment and accessories in the East. 
Friendly Hudson Technicians will be glad to discuss your Hi-Fi and Decorator 
problems. . 

TRADE IN YOUR OLD SOUND EQUIPMENT 
Write us, wherever you are . .. tell us what you have ... we'll give 
you top allowance on your old recorder or other Hi-Fi components, towards 
purchase of Ferrograph or any o_ther Hi-Fi equipment of your choice. 

COMPLETE SOUND SYSTEMS FROM $99.50 to $5000.00 

Adjoining Radio City Downtown N.Y.C. 
4.8 W. 48th St. 212 Fulton St. 

New York 36, N. Y. New York 7, N. Y. 
Circle 6-4060 Circle 6-4060 

split in half longitudinally; the lower 
one inch of one half is cut off and 
pressed fiat, and is cut and bent accord­
ing to the dra wing to make the template, 
whose purpose is to mark the new slots 
on the new shied cans, 1/ 16 in. below 
the original ones. A simpler but less at­
tractive method of mounting would be 
to mount the i. f. transformer on the 
mounting adapter plate furnished with 
each unit, and mount the adapter plate 
in turn in a 15/16-in.-diameter hole in 
the chassis. Although the shielding 
would be less nearly perfect, it might 
work. The cans should be removed from 
the new i. f. transformers for marking 
and cutting. The template is slipped on 
the new can, the outline of the new slot 
scribed, and with a small trianglar file 
the metal inside the line is filed away. 
All filings should be blown from the can 
before reassembly. 

While the construction of this tuner 
is somewhat" simpler than that of a tun­
able one, it is not a project for the 
novice constructor. Any experienced 
radio builder should be able to complete 
it without difficulty, and an experienced 
constructor of high-gain audio equip­
ment, by pretending that the wire for 
signal leads cost about $100 per inch, 
should be able to duplicate it without 
undue hardship . 

The alignment is quite straightfor­
ward, and is preferably accomplished 
with a sweep-signal generator, an ac­
curate marker generator, and an oscil­
loscope. A lO.7-mc crystal marker will 
be found of great help. Point-by-point 

. alignment without a sweep generator is 
also satisfactory, providing sufficient at­
tention is paid to making the i. f. band­
width a full 200 kc to avoid peak clip­
ping under full deviation. 

To those not familiar with crystal 
oscillators, it should be mentioned that 
alignment of the oscillator consists of 
tuning the slup of L , until oscillation is 
strongest, as indicated by maximum grid 
bias measured with a d. c. v.t.v.m., or by 
minimum screen current, measured by a 
voltmeter connected through isolating 
resistors across R .o ; then back off the 
slug about a quarter turn in the counter­
clockwise direction. The quadrupler 
plate circuit is tune,d for maximum gain 
il1 the mixer stage as indicated by maxi­
mum first-limiter grid current with a 
weak signal tuned in. The v.t.v.m. is 
connected across R17 this time. 

If the crystal is of the proper fre­
quency, and if the i. f. has been accu­
rately aligned, the average d. c. voltage 
at the output of the discriminator 
(across C .. ) should be zero with the 

. desired station tuned in. If it is other­
wise, the i. f. system should be re­
aligned. 

The cost of the parts for this tuner 
was about $60 net, although certain 
economies may be effected by the use of 
surplus components. Substitution of less 
expensive tube types is possible without 
too serious impairment of performance. 
In any case, it beats cheap tuners (and 
most expensive ones), costs far less than 
many, and the escape from bad music 
is worth almost any price! 
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COIL TABLE 
La: 3 turns # 18 enam. %-in. Ld., close­

wound. 
L11l : 8 turns # 18 enam. y,( -in. i:d., c1ose­

wound, tapped 1 y, turns from 
ground. 

L.: 5 turns #18 enam. y,(-in. i.d., 7/ 16 
in. long. 

La: 5 turns # 18 enam. y.I -in. i.d., 7/i6 
in. long. 

L.: 13 turns #18 enam. (incl. terminal 
lugs, 1 turn ea.) U in. long, on CTC 
LS3 slug-tuned fo rm. 

L. : 8 turns # 18 enam. y,( -in. Ld., 7/ 16 
in. long. 

L.: 10 turns # 18 enam., bifilar wound. 
Note: For low end of band add about 1 
turn to all coils except L •. 

PATENTS 
(from page 2) 

capable of inventing who don't-simply be­
cause they can't think of anything to in­
vent. Absurd ? Not at a ll! The U . S. gov­
ernment has for a long time been issuing 
and revising a long list of inventions that 
need to be made fo r military purposes, in 
the hope that some inventor will see on t he 
list a subj ect that interests him and go 
to work. . 

I am convinced that there is a multitude 
of people who have at one time or another 
though of functions they would like to see 
performed, gadgets they would like to have, 
problems that need inventive solution, 
which they themselves cannot solve fo r 
one reason or another. I am equally sure 
that readers of AUDIO must have in mind 
uses fo r possible inventions in the field of 
audio and that other readers can make 
these inventions if the need is shown. 

We therefore invite you to put down on 
paper anything that occurs to you along 
these lines and send them to this column. 
T ell us what you think somebody ought to 
invent. W e will include good "ought to 
invent" ideas in future columns, in an at­
tempt to stimulate someone to invent them. 

The ideas should include anything in or 
related to audio-sound transmission, re­
cording, reinforcement, r eproduction, con­
trol systems using audio frequencies, elec­
tronic music, anything at all in which 
audio might play a part. T ell in as much 
detail as you like why the invention is 
needed and, if you don't care to conceal 
them, any possible approaches that have 
occurred to you. If you have actually tried 
anything let us know what and why you 
think it was unsuccessful; all this will g ive 
leads to others. 

Please note that this is not a contest.; 
there is no prize and no closing date­
simply write whenever something occurs 
to you. Also note that if someone invents 
something incorpora ting one of your ideas 
published in this column, you are not en­
titled to any remuneration. 

Please do me two favors. F irst, if you 
can find a typewriter, use it rather than 
pen and ink when you write. Second, ad­
dress me personally at the address in the 
footnote under the first column of thi s 
article.' Editor McProud enj oys receiving 
mail at the AUDIO offices, but he simply 
hasn't the time to handle even as much as 
he does. 

Perhaps one of the patents available 
from The Commissioner of Patents, W ash­
ington 25, D. c., fo r 25 cents will some 
day be yours or one you sparked! 
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ALTEe LANSING 
• • • The best lor every usel ' 

AL TEe LANSING manufactures a wide range of microphones 
to cover every sound need. Each microphone is the product of 

,f.inest design, Emgineering' skjll and superior wo~kmanship. 
Whatever your microphone requirements, there is an 

Altec Lansing microphone to serve you best. 

639 
The finest direct iona l cardioid 

microphon e using both ribbon 

and dynam ic e lements. Used for 

highest qual ity when extraneous 

noises must be e lim inated. 

Freq uency response: 

30' 12,000 cycl es. 

633 
The famous "salt shaker" 

dyna mic microphone which has 

long been a popular cho ice 

for genera l studio and fie ld use. 

Frequency response: 

30-1 5.000 cycl es . 

. ••..•....•.......... •.•••....•.• . .............................. . 
670A 

A broadcast qua li ty cardioid 
microp hone thot delivers highest 

performance at moderate cost. 

Sma ll . rugged, light in weig ht. 

Avera ge discrimina tio n 18 db. 

Selection of va rious pickup 

pattern s. Frequency response: 

30-15,000 cycl es. · o 

660 
An economical version of the 

famous Western Electric 
"sa lt sha ker," using the sam e 

effici ent dynamic unit in a 

smaller case . Frequency 

respo nse, 35-15.000 cycles. 

· ............................. ..................................... 
o . • 

671A 
A compa ct veloci ty microphone 

of outstondi ng qua lity and 

ruggedness . Frequency response: 

30·15 ,000 cycles. 

· · 

· 

632C 
. A close-talking dynam ic 

mierophone w ith a ris ing 

frequency characteristic for voice 

use only. Provides moximum 

intelligibility for difficult PA 

and paging installations. 

· · 

· . •••••••••••••••••••••••••••••• ••.• ••••••••••••••••••••••••••••• e. 
o 

M-20 
The Altec Li psti k Microphone System which 0 

provides a lipstick size housing for the famous • 

model 21 condenser 

microphone. Smoothest 

frequency response a nd 

greates t range on the 

ma rket. 10-15.000 cycles . 

· o 

M-11 
;The popular M-ll Microphone Sys tem using 

the model 21 condenser microphon e is sti ll 

avoilable to those 

who prefer the graceful 

shope of the 150A bose 
to the compactness of 
th e Lipsti k. Frequ ency 

'response: 10·15,000 cycles . : 

· · 
A Sound Reputa!ion Se~ond .to None .1 

9356 Santa Mo~ica Blvd . ~ Beverly Hills. Calif. 

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

• 
IS everything! 

All the flowery specifica­
lions in the world cannot 
change the fact that ONLY 
You can tell what 
sounds best- The 
new CHROMA TIC 
Hi,Q7 has Lis­
tening Quality to 
a degree not 
equalled by any 
otber pick u p_ 
Hear Hi-Q7 and 
YOU be t h e 
judge. Comes with a diamond and sap­
phire-both, of course, replaceable AT 
HOME. Available jor l£se on the better 
record changers. 

COMPASS-PIVOTED ARM 
Universally acknowledged as the most 
efficient arm, barring none; yet i t costs 
less. Useable with other cartr idges too. 
Adapter is of all metal construction. 

STYLUS-BALANCE 
75% of cartridges in use operate with 
incorrect stylus preSS UTe. This means dis­
tortion and reco rd destruction. Strobo­
scope-like, STYLUS-BALANCE indicates 
correc tness or incorrec tness of stylus pres­
sure. Works with any cartridge, any arm. 
All metal construction. Gold finished. 

" ... this real I )" works . .. " Canby 

FREE copy o f ELECTRONIC 
PHONO FACTS at you r dealers, 

or w rite us. 

AUDAK COMPANY 
500 Fifth Ave. Dept. A New York 36 

Fin e Audio-Electronic aIJ/Jara / us over 30 years 

1. T ape-Growing Pains 

For some tape record reviews, see "Rec­
ord Revue," p. 42; herewith a current 
look-see at the developing tape situation. 

The last place in the world that you will 
lind stuffy cO:lservatism is in th is depart­
ment, which prides itself (and its ea rl ier 
incarnation as pal:t of the older "Record 
Revue" pages) as the acme of optimism. 
Anything new and exciting in audio, rec­
ords, recorded music, belongs here if it 
has a chance of usefulness and a reason 
for success-present or future. 

And so I tread on delicate grou;ld when 
I find myself, these last month s, playing a 
conservative tune about tape records. I 
know the advantages of tape quite inti­
mately, as I do those of records; both get 
a weekly work-out in my establishment tbat 
can match the most ardent fan 's operations, 
and I don 't do it all for fun , either. I've 
been blessed with most of the advantages 
and cursed with most of tbe traps and 
snares in both mediums! And so I am all 
fo r tape and for tape's clear advantages 
over disc in potential sound quality and in 
durability under heavy use. 

But I know, too, how a new commercia l 
development gets launched these days. 
We've a ll seen how hi- fi hit the big-time 
and with what sort of, shall I say, en­
thusiastic promotion. U nfortunately, tape 
records are now subj ect to thi s time­
honored phase of American salemanship 
and 1'm not happy about it. -

"INDEPENDENT LA BELS MOI'E To I NVA DE 
T APE FIELD!" shouts a recent press release. 
"The swift expansion of the pre-recorded 
tape library and its surprising enthusias tic 
acceptance by the hi gh-fidelity fraternity 
has encouraged many of the independent 
record companies to enter this relatively 
unexplored market." 

True, no doubt, if we take this with a 
wee bitty g ra in of salt. The independent 

_labels are indeed currently "invading" this 
relatively unexplored market. There is, let 
me assure you, plenty. of exploring yet to 
be done. More of tbat anon. Nobody minds 
a bit of honest enthusiasm. But when a 
misleading impression begins to get around, 
then things aren't so good. 

I'll admit that the American people are 
pretty well attuned to thei r own system of 
publicity and they ordinarily don't fall too 
hard for high-power claims. It's cl ear by 
now to any duffer that hi-Ii at $8.98 isn't 
quite the same thing as hi-Ii at $800 and 
so we have a semblance of an even keel in 
that department alreatiy, claims or no. 

But tape is another story. People don't 
know enough about it yet. I am honestly 
dist ressed when I receive letters from 

* 780 Greenwich St., New Y01'!l 14, N. Y. 

Ere. 
edward latnatl Canby 

otherwise intell igent people asking whether 
they'd better give up the idea of a new 
hi-fi phonograph, to replace their ten-year­
old 78-r.p.m. Victrola, since they hear that 
nobody is going to use discs anymore. 
Hadn't they better buy a tape machine in­
stead so they can play the new tzpes? 

That is plain poppycock, as of now, and 
it' ll be poppycock for 95 percent of our 
music I isteners for as many years to come 
as I dare imagine. 

For the Record Collector's Information 

I'm in danger of repeating myself-as 
is bound to happen after eight years of 
sounding off on Audio in genera l-and so 
I refer you, first, to this department of last 
August, 1954, under the title "Tips and 
Tapes," for most of what I'd like to say 
a ll over again here in regard to the value 
of tape and tape records for the j"to/"lJled 
audio amateur. But we're branching (lut 
now far beyond the informed, towards the 
un informed "masses." And these respect­
able gentry, many of whom read this de­
parlment, should understand three basic 
facts about recorded tape. Economy-wise, 
two of these factors are inherent in the 
tape process as compared to di sc. 

A. Cost ot taped 1'eco·rds. As pointed out 
in A ugust, and confirmed by succeeding 
events, the cost of quality tape (at 7% ips 
but with the new and commendable wide­
range spectrum) has been running any­
where from twice to four times that of the 
same music on disc. The recent disc price 
cuts may or may not have been sparked by 
the threat of tape; I doubt it myself. But 
anyhow, they ha ve left the tape record, as 
of this writing, out on a price limb. Unless 
tape record have been cut since this writ­
ing, the price differential is 110W nearly 
4 to 1 in some cases. Phew! 

There's no doubt that tape prices can 
come down, with greater production . But 
as pointed out in August, not only is it 
tm likely that tape will ever be as cbeap 
as disc, minute for minute, but even if that 
becomes feasible, the pri ce of tape (as a 
legit.imate lux ury item) will in all likeli­
hood be held above that of competing disc 
by the many producer s who a re or will be 
in on both sides of the fence. Nobody wants 
to' price his own product off th e market. 

Thus tape offers better quality sound 
than disc at a higher cost-much higher 
right now- and the cost is not likely to 
come down very far for awhile, as com­
pared to music on disc. P eriod. 

B. Cost of tape 1'eprodHction.. But the 
tape itself is merely the li l-st and more 
obvious factor in taped sound. 

It seems to me that in spite of the im­
provements of the last five years in mod­
erate-priced tape equ ipment, there is a 
ser ious gap r ight now between the facts of 
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the matter and the impression the public is 
building up fo r itself. 

Hi-Ii tape j' eprodllcl-ioJl. is inherently 
more expensive than hi- Ii disc reproduction. 
2 to 1 is a modest figure; better put it at 
3 to 1, or more. I thi nk it is only honest 
to sugges t that if you wish fu ll sound value 
frol11 the best current r ecorded tapes at 
7 y:! ips; you must spend a minimum of $300, 
for a fu ll tape machine, or perhaps $200 for 
the equivalent in tape playing mechanism 
minus the recording feature. 

T he very fac t that the best of th e new 
tapes are so excellent in quality makes this 
all the more necessa ry to linderstand. The 
higher the tape fi, the fancier must be your 
equipment to get the best of it. 

The "semi-professional" tape r ecorder 
that fall s into the $300 price range and on 
up to' $550 or so is now enjoying a well 
deserved boom, as people begin to under­
stal~d that here, indeed, is th e minimum fo r 
real hi-Ii tape sound. At this pri ce, and not 
below, you may enjoy the high standards 
now possibl e on recorded tape at the slow.er 
speed. (You'll find a long discussion of 
this in the "Record Revue" of August and 
September 1950, concerning the then-new 
Ampex 400 with new heads that recorded 
to 15,000 cps at 7Y, inches-now standard 
in all Ampex models including the portable 
600.) 

The lower-priced machines, to be sure, 
have heen making long strides upwards in 
the di rection of these high standaros. We 
can ha rdly crit icize t.h em fo r somewhat 
lesser perfection, at a lower price. Far 
from it. The criticism res ts entirely in the 
afo resaid impression, so widely held, that 
the lower-priced machines will play the 
new hi-fi tapes for all th ey' re worth. That 
isn't qu ite true. A few lower-priced ma­
chines will play them with remarkably good 
qual ity, if not quite tops. (An equivalent 
in di sc , playing might be the sound from 
the best of the new ceramics-remarkably 
goocl-as compared to a high-quality mag­
netic car tridge.) But, even so, how durable 
can these machines be made, at a "low" 
price, at $150, $100, $75? As I s'ay, tape 
reproduction fS inherently .expensive, any 
way you iook at it. 

Don't ever fo rget that you can buy' a 
disc changer complete with installed G~ 
cartridge and jewel poi nts for as low as 
$35, and manual players come for a good 
deal less. (No tape machine short of the 
professional is as "automatic" as the simple 
manual disc player with automatic stop, 
plus in some models automatic arm return 
and even a rm set-down. 

Keep in mind, moreover, that you now 
may have a ColLlmbia three-speed record 
pl ayel' attachment compl ete with arm a nd 
th e very good Ronette cartridge, two sap­
phire points, for th e huge sum of $18 ! 
Operated through a good hi-fi system it 
will give you most of the fi on a good disc, 
though perhaps with a bit of extra rumble 
and wow th rown in. Tape playback equip­
ment can' t compete on these levels. 

The tape-vs-di sc "crossover point" for 
optimum sound value in the r eproduction 
li es high up in the price scale. For pure 
hi-fi sound, don't dabble in tape at much 
below my hypothetical figure of $300 for 
a complete tape machine-and don't blame 
the manufacturers of equipment below this 
price, either. They're doing pretty well­
at a pr ice. 

Of course, fo r the general music lover, 
the man who isn' t out fo r pure sound 
quality , by itself, th e ultimate in sound 
quality is less important. Granted that for 
most of us there are many other features 
of tape that may count, too. And note well 
that even with r elatively imperfec t repro-
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Leonard Radio "Audio Marl" 
First with the finest Hi-Fi Components 

NEWCOMB MODEL A-l07 
10 Watt High Fidelity Amplifier-Preamplifier· 10 watts 
at less than 1 % distortion· 6 position record ing curve 
se lector • Potted output t ransfc rmer • New electrically 
iso lated input circuitry requires no input switching ... 
Just turn on and use · 6 Inputs · Tape input· Output 
to tape • M ike input • Separate bass and trebl e tone 
controls wi th new " Interlocked" circuitry for foolproof 
operation · Adjusta-Panel • Removable "gold" anodized 
d ial pane l • Petite p ilot li ght • U/ L approved 

$59.50 AUDIOPHILE NET 

NEWCOMB COMPACT 10 
10 Watt High Fidel'ity Ampl ifier- Preamplifier- Control 
Unit • 10 watt s at less than 1 % dist ortion • Response 
± 1 db 20-20,000 cyc les • 6 position recording curve 
selector · Input se lector· Built-in rumble fi lter· Sep­
arate bass and treble tone controls in new" Interlocked " 
tone c ircuitry fOr "foolproof" resu lts and less frequent 
need for tone control adjustments · Hum balance control 

6 inputs· T ape input . Output to tape· Mike input 
Loudness control • Size 3 'Va" x 7 %" x 9 3fs" 

$79.50 'AUDrOPHILE NET 

NEWCOMB COMPACT 12 
12 Watt High Fidelity Ampl'ifier-Preamplifier-Control 
Unit· Less than 1 % d ist ortion at 12 w atts· Response 
± 1 db 20-20,000 cycles· 36 different recording curves 
• Input se lector and rumbl e filter· Seven inputs· Out­
put to tape • Separate bass and treble tone controls. 
Bass range - 15 db to + 18 db. Treble range - 18 db to 
+ 16 db • Hum balance control· New " Level " control 
Advanced design "loudness" control • Size only 4 Va" 
high x 12V2" x 9" -----------------$99.50 AUDIOPHILE NET 

NEWCOMB CLASSIC 2500-R 

25 Watt Ultra Fidelity Remote Controlled Ampli ­
fier-Preamplifier • Less th an 1/ 100% d istortion up 
to 10 watts, less than 2/ 10% at 20 watts • 10 to 
100,000 cycle response w ithin 1/ 10 db from 10 t o 
30,000 cycles • Program cond ition compensator • 
Unequalled dual ran ge tone control s. Bass range 
- 16 db to + 23 db. Treble range - 25 db to + 23 db 

D.C. operated preamplifier 

$297.50 AUDIOPHILE NET 

FOR TRUE STEREOPHONIC 
REPRODUCTION NEWCOMB MODEL 30-12, 25 WATT 

2 C.HANNEL AMPLIFIER 

Rea ll y two complete matched 12lh watt ampli ­
fiers and preampl'ifiers in one • Common set 
of control knobs for both amplifiers offers 
eas ier operation, perfect results • All normal 
controls are provided plus new "focus" control. 
Channel selector sw itch g ives operator choice 
of stereophonic reproduction , stereophonic re­
versed , Channel A, Channe l B, or enhanced 2 
channel monaural for simulated stereophonic 
reproduction of ordinary records. Dual tape ' I in_ 
puts" and dual' "outputs" to tape make the 
3 0 -12 ideal for use w ith the new "B inaura l " 
tape recorders. Crossove r se lector provides vari ­
ous recording curves for both channels. Special 
sw itch provides co rrection for Cook Binaural 
reco rdings · Distortion below 1 % at 25 watts · 
Response ± 1 db 20-20,000 cyc les 

$179.50 AUDIOPHILE NET 

RADIO, INC. 
York 7, N. Y. COrtlandt 7-0315 

New! "Audio Reference Guide" 160 page book all about Hi-Fi 
~'rite for your free copy today. A-Z 

Mail and phone orders filled, 24 hour service •.• 25% deposit, balance C. 0, D. 
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SAVE 
250/0 

AUDIO __ .-.,."., ... 

This is our 

GROUP SUBSCRIPTION PLAN 
Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub­
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3 .00 each, 14 less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex­
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 
o Broadcas,ting equipment 
• Acoustics 
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duction tape sound has a peculiarly pleasing 
quality, a Certain Something, a smoothness, 
which, as described at length last August, 
is undoubtedly due to the complete absence 
of metallic, mechanical stylus vibration. 
It's noticeable to any ear almost instantly, 
and this feature comes through even on the 
cheaper machines. Other things being 
equal, this unique quality of tape sound is 
of very great importance to almost any­
body, hi-fi fan or musician, who collects 
recorded music. 

(But don't forget the problem of dura­
bility-at-a-price. You may like your low­
priced machine today; will you like it as 
much next year?) 

C. Repertory. I mentioned three factors, 
the first two, above, being inherent in the 
tape medium. The third is the stuff avail­
able on tape, the sound itself. For a better 
look at this, you can jump from here to 
the "Record Revue" where it more prop­
erly belongs, on p. 42 this issue. 

Suffice to say that as of this moment 
the tape record repertory is back where 
records were about 1930. Music on tape, 
to judge from current offerings and cata­
logues, is still in the hands mainly of those 
who don't know very much about music 
repertory. Few are ' clear yet as to what 
they are trying to offer-background, fore­
ground, potpourri, specialty, hi- fi, or what­
not. And the total repertory avai lable, in 
spite of optimistic publicity, is still simply 
microscopic. 

Anybody's "fault"? Of course not. All of 
this is merely the normal process of early 
growth and we're merely heading into the 
normal period of trial-and-error growing 
pains. Of course repertory is small, to 
begin with; of course it won't compare in 
scope or size to that available on disc for 
a long, long time, possibly never. I merely 
point out these facts to those who may 
have misled themselves into ignoring the 
obvious and legitimate infancy of a new 
market. 

As always, ail you have to do is to 
apply the normal mental discc.lUnt to any 
and all publicity. It's expected of you, I'm 
sure. .Common sense should arm every 
record collector with enough caution to 
keep from fa ll ing overboard into recorded 
tape. Much better to explore with a couple 
of cautious toes, and feel your way soberly 
towards what, in the long run, will be a 
very worthwhile development. 

* * * 
I give you merely one example to indi­

cate the present rudimentary state of 
musical thinking in the tape record busi­
ness. 

Last summer's A-V catalogue, now in 
front of me, includes a substantial classical 
section, of items taken from the Remington 
catalogue if I am right. (From the original 
Remington tapes, of course.) As of the 
summer of 1954 these classical items were 
listed according to the same lump system 
as the numerous pops and background 
items. There were "Organ Reveries," 
"Moments in Music," "Musical Varieties" 
- and, finally, "Concert Classics," some 
twenty five separate tapes with everything 
from Brahms to Verdi, listed merely as so 
many classical "programs." 

In the latest A-V catalogue these same 
tapes reappear. But-brill iant idec.- it oc-

. curred to somebody that the music should 
be listed by composer. And so for the first 
time we find Beethoven and Mozart and 
Prokofieff listed under their own names­
instead of "Concert Classics" ! 

That's what I mean by 1930 thinking. 
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2. Sample Records 

You'll forgive me if I refer once more 
to a back issue of this department, in refer­
ence to the following small item in a 
Capitol Records release of last fall which 
you may find interesting. 

"It, O1'der to aSSl/re 'mint' condition of 
the record to the tlltimate user, Capitol is 
offering a unique sa111ple service to the 
record merchant at one third the wholesale 
price of each reco'rd so desit'ed. The sam­
ples differ in no way from the t'egHlar 
stock aud each su,ch rec01'd may be e.1:­
changed for a nezv one at no flwther charge 
whenever ,its usefulness may have been 
impaired." 

Now kindly look on page 46, third col­
umn, AUDIO, May 1953, RECORD REVUE." 
" Demonstratot's" is the sub-heading. The 
suggestion is substantially as above. I 
thought then that the sample record was a 
logical and feasible offshoot of the sealed 
record and I wish Capitol the best of suc­
cess. (A lso anybody else who may have 
tried the same without my knowing about 
it. ) 

It's worth noting, historically, that back 
ill 1953 virtually all LP records wel'e still 
sold without inner protection, inside the 
cardboard envelope, and it was then that 
the returned-record "racket"-it was nearly 
that-reached such proportions that un­
favorable publicity, including my own, be­
gan to have its effect. I gather that now, 
almost two years later, the situation is 
clearly improved. Restrictions on "trade-in" 
and trial records are more literally applied, 
and new inner liners of various sorts, paper 
and plastic, the increased ,use of closed 
boxes, plus such helpful minor alterations 
in the records themselves as RCA's raised 
outer edge, and in the casing, as in Co­
lumbia's new double cardboard container, 
all help to lessen the evils of record dam­
age before final sale. 

Even the sealed record-which many 
thought entirely impracticable two years 
ago, seems to be with us for good. But the 
general improvement in other areas has 
made complete sealing less imperative than 
it was two years ago. The various com­
promises now being worked out seem to 
offer the most generally satisfactory solu­
tion to the problem, with factory-sealed 
records a semi-luxury for those who ap­
preciate it enough to pay extra. 

3. Long Play 'rape 

By now everybody must have seen the 
ads for several brands of the new longer­
playing tape. (It doesn't play any longer , 
of course, but being thinner, more of it can 
be put on a reel.) I've had a chance to 
work with some and hereby pass on a few 
good amateur reactions. 

Other things being equal, a tape that 
will give half again as much playing time 
per reel is really something! Around fifty 
minutes at 70 ips on a standard home 
7-inch reel, instead of just over a half hour ; 
and with double-track you can cram a lmost 
two hours on a single reel. But just how 
equal are "other things"? 

First as to price, I 'gather that you'll 
pay ab~ut the same pe.r foot and p~r minu~e: 
No significant premIUm for thiS speCial 
privilege of longer playing. Good. 

Second, as to sound quality, though there 
evidently are slight technical differences 
in response (for optimum response in pro­
fess ional work some bias change is recom­
mended in at least one brand) , in usual 
home and semi-professional use the standard 
and long-play tape are to all intents and 
purposes interchangeable. I. patched sec­
tions of the two together 111 a broadcast 
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and found no noticeable difference. That's 
important for us all. The high-output tapes, 
for instance, are quite radically different in 
response (intentionally) and one cannot · 
blithely go from standard to high-output 
tape in one recording. I'm sure it has been 
done many a time, by mistake. 

Same price, same sound, fifty percent 
more play per reel. Are there any disad­
vantages? What about the thinness of the 
tape? Does it break more easily ? How does 
it handle? 

That's the crucial point of difference, 
needless to say. And there would seem to 
be different approaches involved. Minne­
sota Mining achieves thinness via a new 
thinner oxide coating. Audiotape, Reeves 
Soundcraft, and Irish use the stronger 

C-8P 

Mylar base, spread thinner. I've tried only 
Minnesota so fa r and can report that with­
out question it requires somewhat more 
careful handling, as might be expected, 
though in normal use, not counting slips 
and mistakes on the operator's part, it is 
entirely OK. 

I'd suggest two things. First, this tape 
is more limp and soft than the standard. 
That means :1's somewhat hader to thread, 
it folds, catclies, tangles more easily, will 
require more precise and careful hand mo­
tions on your part as operator. If you are 
habitually a precise worker, if you don't 
break glasses in the kitchen sink when you 
wash them then this will mean little to you. 
But for th~se with more hasty and impetu­
ous fingers-be prepalTed for a bit more trou-

without cabinet (J ,I/) A A //A J""" 1 
with cabinet $107.50 IWr.)/~/A.tf/Z; 
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variable load res istor for magnetic cartridges. 
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ble wi th thi s tape than with standard. If 
you're a lready a habitual tape fouler-up, 
look out ! 

Second, \"hen things go wrong mechani­
ca lly the thin tape is naturally a greater 
risk. Any amateur knows how often ac­
ciden ts happen that aren' t supposed to. 
Tape tangles inside. the reel, between the 
roll ed tape and the sides ; a length of it 
gets accidentally stepped on, or catches in 
some proj ection (like the levers on my 
typewriter, which a re a lways catching tape 
loops); the rewind or fas t fo rward gives 
a sudden jerk. In all these cases, damage 
will be somewhat greater with thi n tape 
than with standard, and it can hardly be 
helped. 

But thin tape plays half again as long, 
for the same space and the same cost-per­
minute. Enough said! If you need the 
longer play, th e new tape is a terr ific 
blessing. If not, stick to the older standard 
thickness. 

('(lie have used extensively the long-play 
tapes using the Mylar plastic base which 
achi eve thinness by making the base only 
.001 in. thick instead of the customary .002 
in. The Mylar appea rs to be indestructible 
by any ordinary means-a sheet of it .001 
in. thick cannot be torn with the hands 
except perhaps by those who train on tele­
phone books. In use the tape has not been 

'~ torn or even significantly creased by such 
normally di sastrous fou.'!: pas as instant 
switch from 70 to 15 ips with a slack tape 
loop, forcibl e removal from between reel 
rim and spooled tape, or various yanks 
and tangles to which it has been sub jected. 
It is proof against the most amateur and 
inept handling. Furthermore, it seems, if 
anything, slightly stiffer than standard tape, 
making it easier to handle and thread. ED.) 

Ampex 600 

Speaking of tape and long-play, the 
Ampex 600 portable stands to benefit no 
end from its introduction. T hat relat ively 
tiny semi-professional recorder does not 
take the big professional 100-inch reels 
and was limited to a half-hour of continu­
ous recording per t t'ack, until now. I used 
it for the full fifty minutes a week or so 
ago, on one track of one reel, and was \,cry, 
very happy. 

T here are times, in recording concerts, 
lectures, unrehea rsed events, when a reel 
change is just plain impossible for long 
periods. A fifty-minute stretch is long 
enough to cope with just about everything 
you'll ever run into and the reel -change on 
the Ampex is very handy and quick, the 
rewind silent enough fo r any location (un­
like some others, which make a consider­
able noise). T he slight inconvenience of 
the necessary more careful handling of 
long-play tape is a small price to pay fo r. 
th is extended playing time. It pretty much 
removes what, to my mind, was the only 
serious objection to the Ampex 600 as a 
home and semi -professional hi-fi recorder 
with unpara ll elled portabili ty. 

I've been using the 600 (as mentioned 
in an earl ier issue) as my standard for 
double-track recorded ta pes. Now, \\·ith the 
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TRANSISTORS 
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Here's practical hel p on 
transistors - to ena ble 
every electronics man to 
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and the grown junc­
tion method for NPN 
transistors. 

Special developments 
of the transistor a r e 
t reated, includ in g the 
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a nd other spec i a l 
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addition of the low-impedance mike kit 
Ampex offers (standard equipment is a 
high-impedance input ) I've doing some 
recording as well. ' I must say I'm really 
delIghted at the performance of this mity 
mite, in the so rt of portable situation that 
my recording almost always involves. 

For the fir st time, las t week, I was able 
to walk- not stagger-into an informal 
recording session of the 140-voice Dessoff 
Choir with my entire equipment in my 
two hands. I had already walked a coupie 
of blocks from my parked car, without even 
a stop for breath . In one hand was a small 
bag with A ltec mike and power supply 
plus 50 feet of extra cable, and earphones' 
in the other, the little Ampex sui tcase. Th~ 
mike bag was the bulkier of the two. 

Last year it took me about seven trips 
to. unload-and seven to reload, plus more 
t ripS a t home, through two outer doors an 
elevator and an inner door! T hat sort of 
thing is unpleasant for anyone who must 
work on his own without a corps of helpers, 
yet must have top quality tape too. The 
Ampex 600 is almost too good to believe, 
fo r that sort of work. 

But this isn't the end of my account. The 
600 has a built-in mixer with two inputs 
mike and high-level, plus pots for each : 
like all Ampexes it uses the three-head 
system and you can monitor your tape 
itself from the output, as it is recorded. 

The chorus in cluestion was rehearsing in 
a small hall, hardly bi !!" enough to cram all 
the people in, with low cei ling. plaster 
walls. I couldn't get more than fifteen feet 
away at best, and the sound was dead un­
balanced. ha rd. Solut ion, fo r better re~ord­
ing: feed the 600 output into the high-level 
input for a bui lt-in synthetic reverberation. 
Adj ust to requiremelqts via the high-level 
input volume control. 

T o be sure, I overdid it at first, and 
got some very odd oscillations- the high 
end gets out of control before the low end 
and your "echo" rises to a hissing water.­
fa ll of horror-chamber noises. Vllhen the 
conductor tapped on his music stand the 
taps echoed off into space like one of the 
new "musique concrete" electronic scores! 

But when the proper level had been de­
termined, I got a very considerably im­
proved musical sound over the d irect r e­
cording, and it was all done simultaneously 
with the r ecording itself. Neat feature. 

A couple of minor reservations occur to 
me, concerning thi s otherwise extraordinary 
little machine. F irst, the wonderfu lly in­
genious single-motor system, fo r record, 
fast forward and rew ind, is interlocked fo r 
safety and is excellent for "rocking" back 
and fo rth, locating passages, sk ipping and 
all the rest. But, at least on my machine, 
it has one tiny but dangerous weakness. 
I'm not su re that I've pinned it down, but 
it is poss ible-and I've had it happen sev­
eral times-to create a horr id snarl of tape 
when, as far as I can fi gure it the record­
play lever is actuated before the tape has 
completely stopped from fast forward or 
rewind. It happened too quickly for me to 
sp.e, but the result, more than once, was a 
couple of feet of tape that looked l ike frayed 
and twisted hemp cord. Might be merely a 
mechanical adj ustment needed. • 

Second, editing isn't too accu rate on the 
600. You can't see and touch the heads with­
out dismantling the shielding covers. A 
marking pencil may be inserted in the slot, 
for an inch or so, and your mark will be 
more or less in the right place. But you' ll 
find it hard to do trigger-tight editing-if 
you ever want to. (Double-track users don't 
edit at a ll, so th is is not of first importance 
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• Shipped complete with leads ' and 
plugs, ready to play. 

AUDIOGERSH 
CORPORATION 

23 Park Place, N. Y. 1 , N. Y. 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


64 

I 

simplify 
custom 

instal la tion 

The 4200 Sound Effects Filte r and 
4201 Program Equalizer are now avail· 
able in component form, as illustrated, 
for the custom builder. 

In addition to the flexibility of instal· 
lation, all the features and character· 
is tics of t he standard models are 
reta ined. 

The high and low sections of e ither 
model may be obtained separately. 
Complete wiring instructions included. 

Send for Bulletin TB·4 

Madel 4200 Sound Effects Filter 
(Send for Bulletin S) 

Model" 4201, Program Equalizer 
(Send for Blilleli .. E) 

11423 "VANOWEN STREET 

NORTH HOllYWOOD 3, CALIF. 

and surely was so considered by Ampex in 
the des igning.) 

Thirdly, the continuously-running Ampex 
motor and capstan, standard on all Ampex 
machines, allows an almost instantaneous 
speed pickup to full speed without wow. A 
much appreciated advantage, but somehow 
or other that constantly- running motor gets 
on my nerves. P urely personal ! It's built to 
r un and run and you don't really have to 
worry about it, I know. (A few of the 600 
models are a bit noisy in the running, though 
mine isn't at all ob i ectionable.) 

These are surely minor objections to a 
machine that is the ultimate answer for all 
those who want top quality-flat to 15,000 
within very close tolerances-at 7Y. ips and 
in l'eally portable form. This is it. 

(Referring again to my comments in 
"Record Revue", August and September 
1950, you may find the long discussion there 
of the then-new Ampex 400 of considerable 
interest-since that relatively elephant-like 
portable was an intermediate step on the 
way to the present Ampex 600. In those 
articles you'll find a good deal about pos­
sible home and semi-professional use of a 
"portable" double-track top-quality machine 
such as the 400, as well as some discussion 
of recorded tape possibilities.) 

4 . Oddities to Titillate 

A. Don't tell me we aren't ingenious 
around here. One of my favorite subjects 
fo r ingenuity is that pleasantly scented 
pressurized liquid, Stati-Clean, anti-static 
coating for plastic records. Last summer. 
in an emergency of minor proportions, I 
found it excellent for lubricating the hard­
to-get-at parts of my lawnmower . (Yes, 
I know you can get pressurized 3-in-l oil; 
but I wasn't anywhere near a store.) 

Now I have a more pertinent use for 
Stati-Clean-as an anti-static agent. No, 
not for records. For neckties. 

Bought me a batch of Dacron ties last 
sUmmer, on the theory that a washable non­
press-requiring cravat might be a good idea 
for the likes 0' me. It was-as long as sum­
mer lasted. But then winter came along, 
and with it dry indoor weather. My Dacron 
ties promptly began to emit sparks every 
time I tied them. And pretty soon they 
took on that familiar dusty gray look that 
we all know so well, come winter, in our 
phonograph records. Brushes and dust­
cloths, as with records, merely smeared 
the gray stuff around and built up larger 
charges. Most unsightly, I assure you. 

The obvious answer, as the record j ack­
ets will tell you, was a wipe with a damp 
cloth. Worked fine-unti l the dampness 
dried off, whereupon I began picking up 
dust again, and the faster I walked and 
wriggled and rubbed those ties against the 
surrounding woolens, the faster flew the 
dust to my soiled neckwear! You can't 
carry around damp cloths in your pocket, 
nor can you protcct your tie with a plastic 
envelope. 

So ... Stati-Clean. I was almost stifled 
by the overpoweringly pleasant perfume for 
the first few minutes, but after that all was 
well. It works. Now, please, Wako, my 
royalties. 

B. One better on the now-famous Plula. 
arch., the "best high fidelity orchestra": 
Capehart has announced a new comprehen­
sive line of high-fidelity equipment. It in­
cludes, of course, hi-fi changer, high-fidelity 
amplifier, speaker et al ... and, to top it 
off, a selection of high fidelity furniture. 

Pretty soon we'll be having high-fidelity 
chairs to listen from, and a hi-fi scotch and 
soda with every record. 

"GEORGE WRIGHT 
plays the 

MIGHTY WURLITZER 
P IPE ORGAN" 

High Fidelity Recordings, Inc., 
takes pleasure in announcing a 
limited issue new release for thea­
tre organ enthusiasts. 
George Wright is best known as 
Organist of the New York Para­
mount Theat re where for several 
years h is artistry entertained 
throngs of New York theatregoers. 
More recen tly he's doing Radio and 
TV work in Hollywood. The organ 
recorded is among the largest thea­
tre pipe organs ever built by Wur­
litzer with five manuals. An 8" 
x 10" photogr aph of both Mr . 
Wrigh t and the Organ will be in­
cluded with each order. 

available about March 20th 
on "HIFITAPE" pre-recorded 
tapes and "HIFIRECORD" long 

playing 12" records 

MR. WRIGHT PLAYS 

Jealousy 
Ebb Tide 
Caminito 
Boogie 
Angela Mia 
Roller Coaster 

The Boy Next Door 
Brazil 
Stella by Starlight 
Love for Sale 
Dancing Tambourine 
Stars and Stripes Forever 

ADVANCE ORDERS 
ACCEPTED NOW 

1. 12" L.P. Hifirecord $ 4.95 
2. 15 I.P.S. full track Hifitape $12.95 
3. 15 I.P.S. half track Hifitape $ 8.95 
4. 7 y~ I.P.S. full track Hifitape $ 8.95 
5. 7112 I.P.S. half track Hifitape $ 6.95 
Above album prices include all 12 selections, 
post paid and tax free . 

To order 
simply enclose check or money 
order for correct amount with ref­
erence to above numbered High Fi­
delity Recording you want-orders 
will be filled following March 20th 
in the order they are received. 

HIGH FIDELITY 
RECORDINGS, INC. 

6087 Sunset Boulevard 
Hollywood 28, California 

IF YOU ARE MOVING 
Please notify our Circulation Department 
at least 5 weeks in advance. The Post 
Office does not forward magazines sent 
to wrong destinations unless you pay ad­
ditional postage, and we can NOT dupli­
ca te copies sent to you once. To save 
yourself, us. and the Post Office a head­
ache, won't you please cooperate? When 
notifying us, please give your old ad­
dress and your new address. 

Circulation Department 

RADIO MAGAZINES, INC. 
P. O . Box 629 Mineola N . Y. 
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ABOUT MUSIC 
(from page 16) 

necessary, of course, and supplied articles 
for new subjects, but by 1940, poor old 
Grove had become rickety. It happens in 
the best of encyclopedias. The symptoms­
present, it might be added, at birth-were 
as follows; 

1) Disproportion. Franck occupied more 
space than Bizet, Debussy, Faure, Satie, 
and Ravel combined. Weber filled more 
pages than Richard Strauss, Puccini, Mous­
sorgsky Chopin, Liszt, Rimsky-Korsakov, 
Couperin, and Borodin combined. 

2) Inadequacy. GRAMOPHONE (PHONO-
6RAPH) was found under MECHANICAL Ap­
PLIANCES CONNECTED WITH MUSIC. It was 
the sixth and last on the list (preceded by 
Barrel Organ, Piano Mecanique, Piano­
Organs, Musical Snuff-Box, etc., and 
Player-Piano) and was given all of half a 
page, with the following footnote; "For 
fuller description of the principles and ac­
tion of the gramophone, see E. W. Scrip­
ture, Elements of Experi'l'Iuntal Phonetics." 
This, in 1940! 

3) Omission. None of the following cat­
egories were provided for; Film Music, 
Therapy, Ear-Training, Radio. Transmis­
sion, Sound, Primitive Music, and hundreds 
of others. 

4) "O~tt-of-date-lless." The careers of a 
number" of nineteenth century singers, in 
particular, were treated as if they were still 
on the contemporary music scene. 

Grove had one important critical limita­
tion. In his own words, when it came to 
music, he "would rather love than con­
demn." This philosophy not only affected 
his attitude towards the work, but towards 
the lives of his favorite composers. In 
Grove's own article on Beethoven, he wrote ; 
"He was constantly in love ... his taste 
was very promiscuous . .. but one thing is 
certain, that his attachments were all hon­
orable, and that he had no taste for im­
morality. '0 God! let me at last find her 
who is destined to be mine and who shall 
strengthm me in virtue.' Those were his 
sentiments as to wedded bliss." Most proper, 
what! 

When Grove V's editor recently praised 
the 200 new contributors to the F ifth Edi­
tion, a "candid" friend remarked; "Well, 

yes, you really needn't know anything at 
all yourself." Six ty-six-year-old Eric Blom, 
however, required no ego-deflating. A dis­
tinguished scholar, critic, and administrator, 
Blom has been music critic to the Man­
chester Gltardiall, Binnillgh01n Post, and is 
now chief critic of The Observer. He has 
written several books, including one on Mo­
zart, and is a member of the British Coun­
cil and the B.B.C. Music Panels. When 
Messrs. Macmillan & Co. commissioned 
him to edit a new edition of Grove's, Blom 
diu not at first realize the enormity of his 
task. Some felt that the venerable Diction­
ary should be put to rest in the archives of 
the British Museum and a wholly new work 
be created. Aside from the frightening price 
involved in such a venture, Blom and Mac­
mil1an were of the opinion that the unique, 
genial qualities that make Grove's what it 
is, deserve to ' live on. Not that everything 
in the previous edition was to be retained. 
Blom set himself three objectives; demo­
lition, restoration, and replacement. He 
began by systematically plowing through 
Grove I V from beginning to end, "marking 
each article to show roughly what should 
be uone with it. The whole material was 
posted up on large sheets of blank paper 
with ample space for editorial markings .... 
Everything, from A to Z, was subjected to 
a cleaning-up process from the point of 
view of language, punctuation, typography, 
and uniformity of 'house style,' with the 
exception of such entries as had already 
been singled out for destruction and re­
placement." Painstakingly, Blom revised all 
material that had become out-dated in ap­
proach or in facts, although examples of 
the latter were rare. . 

By the time Grove V made its appearance ' 
last October, it was nearly twice the size of 
Grove IV (8,320 pages in place of 4,890) , 
four mil1ion of its words were new, nearly 
all eight million were eminently reauable, 
and its layout was striking and efficient. 
Most of the critical returns are in now, 
and, as Blom himself predicted, whatever 
errors or miscalculations he and his print­
ers' readers may have failed to detect will 
"be discovered by some sorrowful well­
wisher or gleeful ill-wisher after my work 
is finished and beyond repair." Considering 
the fact that Mr. Blom accomplished his 
editorial feat single-handed, we can forgive 
him these pecadilloes. For the perfectionist, 
patience. There's always Grove VI. 

S:2..~~:;.-:::o.:..: ~";.!Ef:"::~~ .. :: 
;:~ ~;~;;";'dr r I P:(tJ- IJ 'lb. !fun 
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Cor r e c ted page 
proofs of the new 
F i f t h Ed ition of 
Grove's Dictionary 
shows pains taken t o 
ensure accuracy and 

prevent errors. 
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J 

NOW 
~ easier for 
\(3J you to get! 

Partridge Tra nsformers arc D OW sold by exclusive 
distributors throughout the U .S.A. For specifi­
cations, prices, nnd name of loenl distributor 
write 10 :-

P a r tridge Transfornlcrs L id., 
c/o British E lectronic Sules Co. I nc., 
23-03 45th Road, Long Island City, 1, N.Y. 

NET 

PARTRIDGE 

U.l .2 
C - CORE 
A p .p. Transformer 
specifically d es igned 
for high <[uulity A.F. 
reproducing equip­
m ent. Power up to 
50 watts. 

ALSO AVAILABLE 
T YPE WWFB Built to til e fcullo US Williamson. specifi­
cation and auai/able in a wide range of impedan ces . 
Power rating 16 watts continuous steady tonc. $27.75 Net. 

TYPE C .F.B. Leads the way in ~C' Core Technique. 
Power up to 60 walts f rom 22 cIs to 30 Kc/s. Dis­
tort ion less than 1% with no N.F.B. $43.75 Net. 

PARTRIDGE~ 
TRANSFORMERS LTD . 

TOLWORTH . SURREY ' ENGLAN 0 
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Measu rements Corporation 

MODEL 31 

INTERMODULATION 
METER 

• Completely Self-Contained 
• Direct Reading For Rapid, 

Accurate Measurements 
To insure peak performance from all 
audio systems; for correct adjustment 
and maintenance of AM and FM re­
ceivers and transmitters; checking line­
arity of film and disc recordings and 
reproductions; check;"ng phonog raph 
pickups and recording styli ; adjusting 
bias in tape recordings, etc. 

The generator section produce s the 
mixed low and high frequ ency signal 
required for intermodulation testing . 
A direct-reading meter measure s 
the input to the analyzer section 
and indicates the percentage of 

MEASUREMENTS 
CORPORATION 

BOONTON 0 NEW JERSEY 

BOOK REVIEW 
ELECTRONIC MUSICAL INSTRUMENTS, by 

Richard H. Dod, Radio Magazines, Inc., 
Mineola, New York, 1954. vi + 326 pp. 
$7.50 

Although ' electronic organs came into the 
market in the middle 1930's, widespread 
technical interest does not seem to have 
grown to large proportions until fairly 
recently, particularly the past three years 
or so, according to va rious sources. 

The publication of Elect'ronic M11sical 
Ill strumellts is well timed and should come 
as a welcome source of thorough and 
authentic information to a large reader list. 
The author has taken care to present a 
complete report on the electronic music~l 
instruments which are generally available 
to the American public now, chiefly elec­
tronic organs. 

His work covers its subject from the 
viewpoint of the layman wlacquainted 
with electronic matters, or even musical 
instruments themselves, but further pro­
vides material adequate to anything but the 
most highly refined technical analysis by 
advanced engineers. His chapters introduc­
ing the fundamentals of electronic produc­
tion of sound are easy to read and yet do 
not insult the intelligence of the most 
erudite. 

The reader without technical background 
will quickly learn which paragraphs he 
should pass over lightly or omit entirely 
from his literary menu. These selections 
are freely peppered with scienti fic charts 
and circuit diagrams and can easily be iden­
tified. The purpose of the work therefore 
is manifold. Technical data on the several 
instruments is sufficient in most instances 
to furnish extensive detailed construction 
and design data to the engineer or service 
technician, although it is in no sense a reg­
ular service manual. 

Mr. Dod has given an excellent clarifica­
tion of the great fundamental differences 
in principle among the several types of 
instruments available. The "lay" reader 
may be astonished to find that, rather 
than all "electronic organs" being approxi­
mately alike, they differ, in principle, almost 
as much as do an elecbric icebox and an 
electric clock, although both use motors. 

He gives a wholesome group of sugges­
tions and useful information for the man 
who wants to design and build an electronic 
organ for himself. From this writer's per­
sonal observations of a few quite competent 
gentlemen who have attempted such a pro­
gram, however, advice would be given at 
this time-before fo rming a plan, consider 
finding a commercial "kit" instrument, and 
first try to examine one built by another 
enthusiast-or weight carefully the value 
of the time required to build one, against 
the sometimes attractively low prices of 
second-hand electronic instruments of estab­
lished reputation available through the 
many dealers representing the several man­
ufacturers. Another good SQurce is the small 
or medium sized church which has enjoyed 
its electronic organ for a few years but 
feels ready for a change. 

Organ-buying committees, even without 
technical background, can learn much 
through the examination of this compact 
and attractively composed symposium on 
one of America's newest, most active and 
growing industries. 

-David Walsh. 

'-CLASSIFIED-' 
Rates : lO¢ per word per insert ion for noncommercial 
advertisements; 25¢ per word for com mercial adver­
tisements. Rates are net, and no discounts wi ll be 
all owed. Copy must be accompanied by remittance In 
full , and must reach the New York office by the 
first of the month pr.c.ding the date of Issue. 

THE AUDIO EXCfuL1>IGE bas t he lal'gest 
selection of new and funy guaranteed used 
equipment. Catalog of used eClu ipment on !'e­
ques t. Audio Exchange, Dept. AE, 159-!9 HI ll­
s ide Ave .. Jamaica 32, N. Y. OL 8-0440. 
AUDIO EXCHANGE EXCHANGES AUDIO 

DIAl\10ND NEEDLES: Custom re-tipp ing 
of your pbono~l'3ph need le or cartric1ge "'.itll 
broadcast Quafity diamond. F~r Illformatiou 
aud pr ice write to: Trauscrlber C~lllpll;ny 
(Diamond Stylus Manufactu rers), 70 Pille St. , 
Attleboro, Mass. 

TUBES-70% to 90% DISCOUW.r. Gove\'l1-
ment, manufacturers, johbel's, etc., surpluS. 
Guaranteed 1 year. Free catalog on request. 
Cadilla c Trading, Dept. A, 231-07 Linden 
Blvd. , Jamaica 11, N. Y. 

Fl\1 YAGI Antennas. Sharply tuned and 
broad band types. Installation accessories. 
Wholesale Supply Co., Lunenbu rg 10, Mass. 

Ai\1PLIFIERS-HI- FI 
45 % 011' 40,000-cycle amplifiers , recorders, 
pianos organs . accordjons, typewritel·s. movie 
equipnlent. binoculars. Amazing Bargains! 
ABELMART, 466 Belmont, Paterson 2, New 
J er ey. 

Au~rHORIZED DISTRIBUTORS of an 
majo r Hi-Fidel ity lines. Mail orders sb ipped 
prompt ly prepaid and insured. Send - us your 
requlremeuts. Audio Consultation Service for 
"BEST BUYS." Top a llowance for used equip· 
ment. Visit our howroom or WRl'.rE TODAY. 
ALL LE'I.'TERS ANSWERED PROllIPTLY. 
FIDELITY UNLIMITED, 63-03 39th Ave., 
Dept. AE, \Voodside 77, N. Y. 

ALL MAKES of HI-FI speakers repaired. 
Amprite Speal,er Service, 70 Vesey St. , New 
York 7, N. Y. 

\VILL PAY $15 for Pickering 163A Equa l­
izel'; $40 fo r Pickering 165L EQualizer.amlli ­
fier; $15 for Pickering D-140S cart"idge; 10 
for 160SP arm; $15 for Gray 108B arm; 20 
for Gray 603 Equalizer. All must be in good 
condit ion. A lso want 16-in . LP reco rds; send 
I ist. Adolph Hoefer, 8330 Kingsbu ry, Clayton 
24, Mo. 

WANTED: Power amplifier and medium­
price speaker. Reasonable. C. White, Cambridge 
School, Weston, Mass. ' 

HERE'S A $2000 VALUE FOR $1100! 
Two Presto tape mecbanisms-RC-10-24 and 
RC-10-14 one 900A2 three-cbannel amplifier 
and SA-9 transfer switch for continuous re­
cording. Everything in top condition and will 
demonstrate to prove it. Modified Olson disc 
cutting head (50 to 15,000 cp ) $200. RECO­
ART, 1305 Market St., Philadelphia 7, Penna. 

60-WATT U-L Williamson, p-p·pamllel 
KT66's, Acro TO-330, :f129. New !lek-O-Kut 
B-12H turntable, $99; new Craftsmen C-100 
tuner, $139.50. Box CM-1, AUDIO. 

SELL or TRADE Craftsmen tuner, amlllifier, 
Garrard cbanger, $175. With new E ectro­
Voice 12TlL'CB speaker, $210. Derossett, 712 
Clinkscales, Columbia, Missouri. 

FOR SALE, thirty to sixty per cent dis­
count. Unused AUDIO TEST EQUIPMEN'.r 
and SPEAKERS. Used HALLMARK Ai\[PLI­
FIERS and DEMON STRATION SPEAKERS. 
Write for l ist. BRITISH RADIO ELECTON­
ICS LTD .. 1833 J ell'erson Place, N.W., Wash­
ington 6, D.C. 

DISC RECORDING SERVICE. Highest 
quality discs cut from your tape or record, 
aU sizes.... all speeds. Fairchild cutter, thermo­
stylus . .J:'rice, 10-in. LP record, $2.25. Phone 
LIggett 4-1203. . 

UNIFA, INC. 
80-08 135th St., Kew Gardens, New York. 
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PROFESSIONAL 
DIRECTORY 

HIGH-FIDELITY HOUSE 
Offe ring the W orld 's Finest Home 
Music Systems, created by experts 
with years of experience. 
High Fidelity is our only business­
not a sideline. Complete stock of every 
worthwhile component at all t imes. 
536 South Fair Oaks, Pasade.na 1, Cal. 

SY 5-4118 RY 1-8171 

"EVERYTHING IN HIGH FIDELITY" 
From Primary Components 

to Completed Custom Audio Equipment 

KIE~tnd Corp. 
820 West Olympic Blvd . ' Los Angeles 15, Cal if. 
Richmond 7·0271 ZEnith 0271 

Custom-Built Equipment 

U. S. Recording Co. 
1121 Vermont Ave., Washington 5, D. C. 

LIncoln 3-2705 

CANADA 
High Fidelity Equipment 

Complete Lines • Complete Service 
HI-FI Records - Component. 

and Accessories 

.p LECTRO--VOICE 
l.J SOUND SYSTEMS 

141 DUNDAS ST. WEST. TORONTO, CANADA. 

SP LICES MAGNETIC TAPE 
Netlt/y-Quick/y- Etlsi/y 

Kit Include. pfastk: splicer which adheres to r.corde, or work· 
tabl •• ien.roul supply of pre-cut tape splicing tabs. handy tmtde. 
In.true-tlons and plastic eas •. Only $1.50 postpaid. " )"OUr duler 
CIIn't IUPPIy you, order from ••• 

COUSINO, INC. 
2557 _~ A_ T.- 2, Ohio 

for everything In Eleclronlcsl 

1440 page MASTER 
• Deloll ed specs • B,S OO dlus. 
• 8S, OOO Ilems - Fully mdexe d 
- full deunp llons - Wg i. 6 Ibs 

lsil-U at fI'OS t elect ronic parts 
distributors. List 16. 50 

PUBLISHERS, IHC.,l10 Lalay ... e 5,., N. Y. 13 
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1~ Notu ... 
A new corpora tio n kn own as Tape Re­

cord Ell'S, Inc., loca ted at 1501 "V. COll g ress 
St., Chkago 7, II I., has begun oper a tion 
as m a nufactUl 'er of t h r ee n ew m agn eti c 
tape r ecor'ders to be m er Cha nd ised as t h e 
"~eri Fy" lin e. P r ed icated on vo1ulne sales, 
" U models wi Il be pl"i ccd co mpetitive ly . 
Headlinin g t he Tri F y lin e is a r ecorde r 
of coaxia l-ree l des ig n wh ich is said to be 
th e o nly COlltinu ous-pl ay tape r ecorder 
which wi ll accommodate 101,1, -in. profes ­
s ional ree ls without n eed for special 
a d a pte rs . 

A g "l"OUp of e ngin eer s , lll a lluf:icturers, 
a nd r eprese nta ti ves of the a udio industry 
have formed a n e,\' o J'ga niza tio n kll o·wn 
as the Stereo-Sound Society. Fun c tion of 
th e gro up is to m a ke avai la ble to the 
pub li c t he latest info rmation r egarding 
new developmen ts in ster eo phonic r e ­
cOl'dings a nd equipment. Created as a 
non-profit o;'ga n ization t he society was 
con ceived by engineer John de Yeiser, 
who' h as b een e lec ted secr etal·Y. Otl,er 
officers a r e ; C . M. Brainard. c h a irma n; 
Fra nk B. I{oess le r, vi ce-c h a j nn a ll, Har­
la n Thompson, treasurer. Requests should 
be m a iled to the sect'etary at 6356 D e 
Longpre Ave, Hollywood 28, Calif. 

1~P~ ... 
Lincoln Walsh, preside nt of Walsh Engi­

n eering Company, Eliza be th, N. J ., a nd de­
s igner of the famo us B I'ook amplifie r, is 
now engaged in th e design a nd production 
of prototypes of e lectroni c, magne tic, a nd 
e lectro-mecha ni ca l dev ices for m a nufac­
turers .. . Frede,rick K. H a nkinson i s the 
newly-a ppointed sales manager for the 
transformer de partmel1t of Federal Tele­
phone a nd R a dio Compa ny ... John P am.­
perin has been a ppointed production man­
ager of H e lipot Corporation ... Richards 
W, Cotton has re t urned to his duties as 
assistal1t to the president of National 
Company, Inc., afte r completing assign­
ment at t h e Pentagon-continues as spe­
cia l consultant to the Secretary of Defense 
.. . John Cashman, presiden t of R a dio 
Craftsmen, In c., a nnounces that e ffec tive 
Ma r ch 1 a ll Craftsmen produ cts will b e 
sold to users on a direc t m a il basis . . . 
Richard Dorf r ecei vin g m a ny con g ratula­
tions o.n the publicat ion of hi s book, 
"Electr onic Mu sical In s truments"-the 
most comple t e treat ise yet to be published 
on how to build a n e lect l'oni c organ at 
home . . . Il'ving Rossman, president of 
Pentron Corpol'ation, e lated over recep­
tion accorded t he P entron "all-elec troni c 
orchestra" at t h e Los Angeles A udi o Fair; 
t h e "orch estra" con sists of a s pecia l P en ­
tron D ynacord tape r ecorder eq uipped with 
6-channel h eads to ach ieve r em a rka ble 
stereophonic qua li ty. Dem011strations were 
conducted evel:y h ,"l lf ho ur by George 
Davis, Pentron sales re p for the Los 
Angeles a r ea ... Floyd Bell, president of 
Bell Sound, Inc., made rounds of Manhat­
tan jobbers with Jim P ickett, New Yorl' 
factory representative, to introduce the 
new B e"ll Model RT-75 tape recorder-r e­
ports enthusiastIc r esponse ... Herbert 
Borchardt , preside nt, a nd Jack Karns, 
executive v ice-president, of R ecoton Cor­
poration, taking just pride in R ecoton's 
s paciou s n ew pl a nt ill Long I s land City, 
N . Y ... . J ay Carver, advertis ing manager 
for Cabinart speaker a nd equipment en­
c los ures, m a king personal de liver y of 
Plexigla ss models of Rebel speaker cab­
inets to leading New York dealers . . . 
Carte·r Hanna.n, musjc c ritic a nd a udio 
a u thority for Time magazine, comple ting 
a n a r ticle on High Fidelity for early pub­
lica tion-will be a worthwhile boost for 
the industry .. . Woody Gannett, director 
of publicity for ·the Institute of R a dio 
Engineers, going il1 to high gear in prepa­
ration for the a nnual IRE convention 
scheduled fo r Marc il 21 to 24 in New York. 
The staff of AUDIO w ill be on hand a t 
852 Audio Avenue. Looking forward to 
seeing you. 

Your 
Ui2h 
Fid,dify 
~Yfl@1n 
WiR 
~qhd 
&ff@t 
with a 

made in 
england 

--~-I 

ROCK BAR CORPORATION Dept. HC-I 
215 East 37th Streel, New York 16, N, Y. 

Please send complete description of 

Goodmans High Fidelity loudspeakers. 

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

I 
I 
I 
I 
I 
I 
I 

Address ........ .. . ....... u.................... I 
I 

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

My Dealer is ...... . ····.· .... ·u.··u u. ............... I 
I ---.-;...----------
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Buy PEERLESS 
and KNOW 

you're right! 
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ASCO ~as Hifi 
• 

In Miniature!! 

Hzre within a standard phono housing. is a 
high fidelity instrument combination to SUit the 
tastes of all who value fine reproduction-and 
small enough to be molded within the most com­
pact interior. Added to a speaker enclosure, the 
result is a valued music system . 

The Lift-Top Miniature. integrates the !lro­
ciner Mark 12 " Printed CirCUit" amplifier, In a 
class with the most expensive; and the Bogen 
precis ion-made record player, designed to play 
superbly all records up to 16" in diameter at 
all standard speeds. Truly a combination to pro­
duce the best in fine music . Mahogany-Walnut­
Blonde. 

The Lift-Top Miniature . .. . . . $167 50 

Asco is open Mon. thru Fri. 9-6. 
Thurs. 9-8, Sat. 9-3. 

ASCO SOUND CORP. 
on the third floor at 

115 W. 45th St .. N.Y.C. 

persisten.t 

or cougb 
. . . is one of the seven common­
est danger signals that may 
mean cancer ... but should al­
ways mean a visit to your doctor. 

The other six danger signals are 
-Any sore that does not heal 
... A lump or thickening in the 
breast or elsewhere ... Unusual 
bleeding or discharge ... Any 
change in a wart or mole ... 
Persistent indigestion or diffi­
culty in swallowing ... Any 
change in normal bowel habits. 

For other facts about cancer 
that may s'ome day save your 
life, phone the American Cancer 
Society office nearest you, or 
write to "Cancer')~in care of 
your local Post Office. 

American Cancer S6ciety 
® 

AUDIO • MARCH, 1955 
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Announcing 
THE MOST IMPORTANT 

MAGNETIC TAPE DEVELOPMENT 

IN SIX YEARS ••• 

the irish 
-SHEEN 

A completely new concept in the 
art of magnetic tape manufacture. 

FERRO-SHEEN combines: 

~ A NEW Oxide and Binder Treatment 

~ A NEW Magnetic Surface Material 

~ A NEW Plastic Base 

. • • together in a new hot melt lamination process, 

resulting in the strongest bond, the highest uniformity 

of oxide particles, and the smoothest surface ever 

aHQined in recording tape manufacture. 

FERRO·SHEEN is now available in 
Three New Tapes: 

irish Sound-Plate Mylar #220-The tough film tape 
pioneered by Irish . . . now on Mylar, Du Pont's new 
miracle polyester film . For a!1 applications requiring the 
safeguarding of recorded material such as Tope Masters 
and Program Storage. Also recommended for broadcast 
remotes and other applications under adverse conditions 
of temperature and humidity: electronic photography 
-electronic computers, etc. 

irish Long Playing Tape # .LP-6:00- Up to six 
hours of recording on a standard 7" reel. Extra·thin, 
extra strength, because of its 1 mil Mylar bose. Playing 
time is extended 50% over conventional tape. 

irish Shamrock #300- Sets a new high in standards 
for professional recor.ding. Protects those valuable mag· 
netic heads. Extended frequency response. Higher out· 
put. Lower noise level. And many other excellent fea· 
tures that you will enioy discovering. 

DESTINED TO REVOLUTIONIZE 
THE MAGNETIC TAPE INDUSTRY 

This is how FERRO-SHEEN Improves 
Magnetic Tape: 
EXTENDS FREQUENCY RANGE-Its mirror smooth surface 
permits vastly improved contact with the magnetic 
head; utilizing all the response available in the mag· 
netic medium .. • all the highs ... all the lows: Fre· 
quency is now limited only by the recorder you use. 

REDUCED "DROP.OUTS" - Nodules and agglomerates 
that result in "drop·outs" are virtually eliminated. 

DRASTIC REDUCTION IN HEAD WEAR - Absolutely no 
abrasion; it's friction free with "built·in·lubrication". 

UNEXCELLED ADHESION - Oxide and film are almost 
homogeneous. No embrittlement with age - perma­
nently plasticized. 

ask for 
FERRO-SHEEN 

irish TAPE 
The Finest Tape Your Recorder Can Use 

Available at all leading sound dealers. 

ORRADIO industries, inc. 
Opelika, Alabama 

American Pioneers in Magnetic Tapes 
Export Division: Morhon Exporting Corp., New York, N. Y. 

In Canado : Atlas Radio Corp ., ltd . , Toronto, Ontario 
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THE STANDARD OF COMPARI SON FOR OVER 20 YEARS 

H IG H FIDELITV 
T ~ANSFOR E R S 
FROM STOCK ••• ITEMS BElOW A N D 650 v THERS IN OUR CATA LOGUE 8. 

HIPERMA ,,-LOY series 

This series provides virtually all the 
characteristics of the Linear Standard 
group in a more compact and lighter 
structure. The frequency . response is 
within 1 db. from 30 to 20,000. cycles_ 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini· 
mum distortion and ow hum pickup. In­
put transformers, maximum level + lOdb. 
Circular terminal layout and top and 
bottom mounting. 

ULTRA COMPA CT series 

UTC Ultra Compact audio units are small 
and light in weight, ideally suited to re­
mote amplifier and similar compact 
equipment. The frequency response is 
within 2 db. from 30 to 20,000 cycles. 
Hum balanced coil structure plus high 

. conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is + 7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this series as well as the ones 
described above. 

to 
__ ". __ -1""-': MilxilllUm operating level 

are also available in 
our which provide plug·in 
base. The 0-16 is a new line to grid trans­
former using two heavy gauge hiper­
malloy shields for high hum shielding. 

. .. 

TYP I CAL UNITS 

nf ll ron III 11111 H 
..... .... - ,..w::'.~;;::Kc.:o'" ... , .. - --

n¥I IILS~r 111 1 111 11+1 
"" .. ,. .. . -- --- ...... -''' ---1'Ot(~.~.u-.:"sc:<;_ 

ill ), U:-ll.llllU 
OJ II r-r II III WI 

..... .. -~.~"''6t~- -*"'--

itHtf].lill lUI 

LS-l0X Shielded Input 
Multipl e line (50 , 200, 250, 500/ 600, etc_l 
to 50,000 ohms . . . mult ipl e shielded • 

LS-19 Plate to Two Grids 
Primary 15,000 ohms. 
Secondary 95,000 ohms C.T. 

LS-50 Plate to Line 
15,000 ohms to multiple line . . . + 15 db. 
level. 

LS-G3 P.P. Plates to Voice Coil 
Primary 10,000 C.T. and 6 ,000 CT. suited 
to Williamson , MLF, ul. ·linear circuits. 
Secondary 1.2, 2.5, 5, 7.5, la, IS, 20, 
30 ohms. 20 watts .• 

HA-IOOX Shielded Input 
Multiple line to 60,000 ohm grod. __ trio 
alloy shielding for low hum pickup_ 

HA-l 0G Plate to Two Grids 
15,000 ohms to 135,000 9hms in two sec· 
tions •• +12 db. level. . 

HA-113 Plate to line 
15 ,000 ohms to mult iple line . .. +12 db_ 
level . . . a DC in primary. 

HA-133 Plate (DC) to Line . 
15,000 ohm~ to multiple line. " +15 db. 
level .• . 8 Ma. DC in primary. 

A-l0 line to Grid 
Multiple line to 50,000 ohm grid. 

A-18 Plate to Two Grids 
15,000 ohms to 80,000 ohms, primary and 
secondary both split. 

A-20 Mixing Transformer 
Multiple line to multiple line for mixing 
mikes , lines, etc. 

A-26 P.P. Plates to Line 
30,000 ohms plate to plate , to multiple 
line. 

0-1 Line to Grid 
Primary 50, 200/ 250 500/ 600 ohms to ' 
50,000 ohm gri.Q_ ' 

0-6 Plate to Two Grids 
15,000 ohms to 95 ,000 ohms C.T_ 

0-9 Plate (~C) to Line 
Prim a ry 15 ,000 Ohms, Secondary 50, 
200/ 250, 500/600. 

0-14 50: 1 Line to Grid 
Primary 200 ohms, Secondary .5 megohm 
for mike .or line to grid_ 

CASE LS-l LS-2 LS-3 
Length . 31/." 4-7/ 16" 5-13/ 16" 
Width _ ... 2%" 31/2" 5" 
He ight .. 31/4" 4-3/ 16" 4-11 / 16" 
Unit Wt. 3 Ibs. 7.5 Ibs . 15 Ibs . 

't 

A CASE 
length .......... .. ..... _ ................ : .......... .1Ih" 
Width ....... _ ........... _ ........ _ ............. ... 11/2N 

Height ........ .... _ ........... _ ................... .. 2" 
Unit Weight· ............ __ ........ ...... .1,12 lb. 

OUNCER CASE 
Diameter. . ............ 7/." 
Height .................................. ....... 1-3/ 16" 
Unit Weight ................. . .... .1 oz. 

SPECIAL UNITS 
TO YOUR NEEDS 

If you manufacture high fidelity 
gear, send your specifications 

for prices. 

UNITE -D TRANSFORMER co. 
150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th SI., New York 16, N_ Y. CABLES: "ARlAB" 

HFT 
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