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Concluding Mr. Penlield's valuable disco.. 
Sion of transistors and the unique circuit 
requirements which must be followed to en 
sure stability. See page 20. 

An inexpensive a.c. /d.c. A.1/ radio set can be converted into a 
"tuner" of good quality to feed a home music system by the use of 
a single transistor and a few resistors and capacitors. See page 15. 

Effect of ROOM ENVIRONMENT on sound reproduction 
TRANSISTORIZED AM TUNER CONVERSION 

INPUT TRANSFORMER DESIGN -Part 2 

TRANSISTOR BIAS STABILIZATION -Conclusion 
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TAKE A GOOD LOOK 
YOU CAN ACTUALLY SEE 
THE DIFFERENCE! 

These are unretouched photo- 
micrographs (not artist's concep- 
tions) of FERRO -SHEEN tape and 
ordinary tape taken under identical 
conditions. Magnification is 50X. 
See how irregular the eggshell sur- 
face of the ordinary tape appears in 
comparison with the smooth 
FERRO -SHEEN tape. See how 
much smaller are the shadows and 
highlights of the FERRO -SHEEN 
tape. Titis indicates a much greater 
uniformity of oxide coating and an 
unparalleled super- smooth surface. 

HAS THE 

LL 
RECORDING 

TAPES! a_ 

FERRO -SHEEN TAPE ORDINARY TAPE 

What Does This 
Super -Smoothness 
Mean to YOU?... 

Z GREATLY REDUCED HEAD WEAR: 
the mirror-smooth FERRO -SHEEN sur- 
face virtually eliminates disastrous head - 
wear caused by the abrasive surface of 
ordinary tapes. 

2 NO SHEDDING OF OXIDE: 
unlike ordinary tapes which shed oxide 
particles that gum up the heads, the 
FERRO -SHEEN process anchors the 
oxide to the base so that it cannot come 
off and deposit itself on the head. 

3 FLATTER FREQUENCY RESPONSE: 
the super -smooth surface of FERRO - 
SHEEN tape makes better contact with 
the recording head, resulting in higher 
output, a very flat frequency response. 

4 REDUCED "PRINT- THROUGH ": 
"Print- through" is virtually eliminated, 
even at excessive input levels, because 
of unparalleled oxide uniformity in 
FERRO -SHEEN process tape. 

t _ 

MAKE YOUR OWN TEST l I 

IN TWENTY SECONDS!..! ` -- 
Send for free Comparator Card which has strips of all of the 
leading tapes mounted side by side for your direct visual 
comparison. You will SEE the obvious difference at a glance. 
You will instantly recognize that irish FERRO -SHEEN process 
tape with its obvious smoother surface is the finest tape your 
recorder can use! 

FERRO -SHEEN IS NOW AVAILABLE 
IN THESE QUALITY 

irish TAPES: 

SHAMROCK #300: The ultimate in premium, 
professional tape for broadcast and studio 
use. 1.5 mil plastic base. Comes with 5' 
Mylar leader in dust -proof polyethylene bag. 

LONG PLAY #600: Extends playing time 50% 
over conventional tapes of same size reel, 
on Dupont's miracle film Mylar. 

DOUBLE -PLAY #7 -2400: Now 2400' on a 

standard 7" reel. Twice as much playing time 
on all speeds. Mylar base. 

If not available at your local dealer, write: 
ORRADIO INDUSTRIES, INC., Opelika. Alabama 

World's Largest Exclusive Magnetic Tape Manufacturer 

EXPORT DIVISION: Morhan Exporting Corp., N.Y.C. 
IN CANADA: Atlas RADIO CORP., Ltd., Toronto, Ontario 
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THE BRITISH INDUSTRIES 
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44t* 5 Garrard 

Record Players 
each the world's finest 

Why? 
-I The reason is simply that people's needs in 
-I record playing equipment vary considerably. 
{ Even assuming that all models of a line are 

.1 made with the same eye to superlative quality, 
there are still differences in budget, variations 
in the physical setup of a music system, the 
user's own attitude toward features vs. price, 

-I and his personal ability to hear and appreciate 
u the subtle variations in performance brought 

out by different record -playing units. 
Therefore, Garrard now makes the following 
5 models, intended to satisfy the requirements 
of every high fidelity system. 

Model 301.. . - "The Professional., 
Transcription Turntable: 

a This is the turntable 
used by Mr. G. A. 

- - Briggs, at Carnegie 
Hall last October. 

1 Readers of Audio Magazine will recall that 
- stock models of this $89.00 turntable, recently 

tested by an independent laboratory (Audio 
Instrument Co., Inc.), under the personal direc- 
tion of Mr. C. J. LeBel, performed even better 
than most professional disc -recording turn - 
tables. Mr. LeBel's full report was given in this 
magazine (May issue), and we will gladly send 

'I you a copy of the report. However, Mr. LeBel 
I is not the only expert who has checked the 

1 Model 301 and found it outstanding. Garrard 
.1 puts this turntable through the most exhaustive 
-1 performance test procedure ever devised by a 
.1 phonograph manufacturer ... and accurate mea- 
-1 surements of speed, wow, flutter, rumble, flash 

4 
and insulation are contained in an individual 

.1 inspection card, enclosed with each machine, 
-I and referring to that turntable only. We know of 
:1 no other turntable which is so supported by 

.1 
documentary evidence of its fineness. 

1 

- 
RC98 ... "Crown II" 
Super Auto-Manual 

Record Changer: 

New ideas come and 
go, but basic engi- 
neering advancements 

tl have a tendency to long life. This $67.50 unit 
'I is our highest priced record changer, yet it 
.1 retains some of the basic features which Garrard 
4 pioneered as long as 20 years ago and which 
t1 

have never been surpassed. These include the 
pusher platform - bent spindle combination, 
still the only device insuring gentle handling of 
all records. In addition, the RC98 provides a 
veritable galaxy of innovations. An exclusive 
feature . rheostat -controlled continuously 

1 variable + or - wide range adjustment of each 
i speed, "tunes" the changer to the pitch or key 
t1 of a musical instrument. If you have "perfect 
.1 pitch," you may be able to perceive even the 

i slightest variations in the music, and you need 
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this special RC98 feature to keep all your records 
true to the original performance. Another impor- 
tant RC98 feature (now found on all Garrard 
changers) is a full -manual position which gives 
this automatic changer the added versatility of a 
first -line single -play manual turntable. 

RC88 ... "Triumph II" 
Deluxe Auto-Manual 

Record Changer: 

Most high fidelity en- 
thusiasts regard our 
previous "Triumph" 

model, the RC80, as the dean of high fidelity record 
changers. This machine set the standard of the field 
for six years. Now the RCe0 has been superseded 
by the new RC88, which nets for $54.50. You can 
incorporate the RC88 into your system, knowing 
that it offers you features tested in thousands of 
homes and literally millions of playing hours. Be- 
sides the pusher platform, the RC88 has the all - 
Garrard -built Induction Surge 4 -pole shaded motor - smoothest, quietest, most powerful and up-to- 
date type available today. This motor will cause 
no hum, even when used with sensitive pickups. It 
will run tirelessly and effortlessly year after year. 
And - the main operating part of the motor, the 
rotor, is super -finished and individually weighted 
by exclusive Garrard equipment ... for quiet, per- 
fect speed. The RC88, RC98 and RCI21, are driven 
by a new -type true- turret drive with all speeds 
operating directly off the motor on a single turret. 
This provides excellent results, without belts. 

RC121 ... "Renown" 
Auto- Manual 

Mixer Changer: 

This fine unit is the 
first Garrard Record 
Changer to be made 

with the straight spindle - overarm arrangement 
of the style you will find in many record changers. 
But here any resemblance to ordinary units stops. 
The RC121 is a mighty little machine and a true - 
Garrard changer. It is the most compact, most eco- 
nomical automatic changer ever presented by Gar- 
rard. It nets for $42.50 and fits into any cabinet 
area suitable for a record changer. This makes it 
your ideal replacement unit for old- fashioned 
changers of other makes which fit into smaller 
areas than could accommodate previous G d 
models. At the same time, despite its compact size, 
the RCl2l offers almost every important Ga d 
feature, and some of its own. It has the same full 
manual position, the same type of motor, the same 
aluminum, true- tangent tone arm, heavy steel unit 
plate, and inch -high turntable. It comes fully wired, 
ready to plug in and play. A special feature . 

Simpli -Mix Operation, permits the RCI2I to op- 
erate automatically on records of varying diame- 
ters, which may be stacked together. 

Model T "Crest" 
Manual Record Player: 

If yours k a budget 
system, and you do not 

need record changing features, the Model T will 
give you all the performance of the famed RC80 
record changer, at the very low net price of $32.50. 
It is basically an RC80, with the record -changing 
mechanism left off. If you have been checking the 
budget system recommendations of experts during 
the past few years, you will have noticed how many 
times this unit has been endorsed. 

We cannot go into greater detail here on the rela- 
tive merits of the various Garrard units. However, 
we do have a special series of Product Analysis 
Sheets, covering each Garrard player. Request 
these sheets for your own comparison. The coupon 
below will bring them to you, with a copy of the 
B.I.C. High Fidelity Plan Book, which illustrates 
all G d and other Quality- Endorsed products 
of the B.I C. Group. 

Leonard Carduner 

President 

British Industries Corporation Dept. GF -16 
Pon Washington, N. Y. 

Please send BIC Hi Fi Plan Book, and the follow- 
ing Garrard Product Analysis Sheets: 

301 

Q RC98 
RC88 

D RC121 
Q Model "T" 

Name 

Address 

City %tat. 

l 
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NEW $70.00 
SLENI)YNE 

OMNIDIRECTIONAL 
DYNAMIC 

PROBE 
MICROPHONE 

Is 
f 

Microphones 

1_ 
IN 

Model 
"535" 

List 
Price 

$7000 

For Public Address 

Remote Broadcast 

Theater -Stage 
Sound Systems 

\ completely versatile probe micro- 
phone of excellent frequency range 
(60- 13,500) that combines rugged- 
ness, beauty and reliability. 

Versatility: Can be used (1) on a floor stand; 
(2) on a desk stand; (3) quickly removed 
for use as a hand -held microphone; (4) 
furnished with lavalier cord for wearing 
around the neck; (5) impedance switch 
permits use as high or low impedance 
microphone. Accessory on -off switch re- 
quires no wiring. 

Ruggedness: Built to withstand hard usage 
and ccvemcs of temperature and humidity. 

Beauty: Slender, convenient shape, finished in 
hrumhed satin chrome. 

Reliability: High efficiency magnetic materials 
and circuits assure years of consistent high 
quality performance. Shure quality con- 
trol techniques result in an exceptionally 
high degree of uniformity for micro- 
phone interchangeability and multiple use. 

SLENDYNE Model "530" 
This deluxe version of the Slendyne has a 

frequency range of 50- 15.000 cps and is 
furnished with a Cannon XL -3.11 broad- 
cast connector. Strikingly attractive non. 
reflecting black and gold anodized finish. 
LIST PRICE 5110.00 

SHURE BROTHERS, INC. 

21c HARTRE Y AVENUE EVANS -I)N ILLINOIS 
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TUBELESS 

AUDIO 

COMPENSATION 
only 14 db! 

insertion loss! 

The Model 4201 Program Equal- 
izer has been developed to provide 
utmost versatility for the compensation 
of sound recording and broadcast 
channels. High and low frequencies 
may be boosted or attenuated while 
the program is in progress with negli- 
gible effect on volume levels. It may be 
switched in or out instantaneously to 
permit compensation at predetermined 
portions of the program. This feature 
is especially useful in tape dubbing 
work. 

Model 4201, Program Equalizer 

FEATURES: 

Equalization and attenuation in accu- 
rately calibrated 2 db. steps at 40, 
100, 3000, 4000 and 10,000 cycles. 
Insertion Loss: Fixed at 14 db. with 
switch "in" or "out." 
Impedance: 500/600 ohms. 
Low Hum Pickup: May be used in mod- 
erately low -level channels. 

send for Bulletin E for complete data 
Net Price ;195.00 

F. O. B. North Hollywood 

Model 4201 Program Equalizer is also 
available for the custom builder in kit 
form with complete wiring instructions. 

Send for Bulletin TB4. 

Representatives in 
Principal Cities 

HYCOR 
Division of 

International Resistance Company 
12970 Bradley Avenue, 

Sylmar 3. Calif. 
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JEAN SHEPHERD` 

Tue RED BALL is up for skating. The ram - 
parta have been manned and the sound 
and fury of battle is still ringing in our 

ears; but the blood has ceased to flow. True, 
there are still occasional skirmishes in the 
undergrowth, but they represent only mop - 
ping-up actions. The veterans of the fight, 
those who have survived, are recovering 
from their wounds and are beginning to 
emerge above ground again. They have 
fought courageously and well and the time 
lias now come for an accounting. 

No longer does the jazz fan have to carry 
on his love affair with the music -that- 
moves -him under the cover of many sub- 
terfuges. He can bring his worn Coleman 
Hawkins discs right out into the open now 
and can even put them on his shelves for all 
to see. Some of them have even become so 
brazen as to play them with Other People 
present and have emerged not only un- 
scathed but covered with glory and have 
been hailed for having hidden wellsprings 
of erudition. But now that jazz has become 
a parlor sport with intellectuals and duds 
alike, the thing is beginning to take on 
some of the more lurid aspects of both 
Madison Avenue and a one -night carnival. 
Not only has jazz become accepted in many 
erstwhile closed circles, it has all the ear- 
marks of an incipient intellectual fad. Per- 
haps not even incipient. Jazz artists are 
turning a nice buck and everybody deems 
it a fine thing that all has turned out so 
well in the end. Almost like an MGM musi- 
cal with Rock Hudson playing Bix Beider- 
hecke marrying Doris Day in the last reel. 
And about as true. Not that Bix wouldn't 
have minded making a fast buck or even 
minded Doris for that matter, but I for the 
life of me can't see Bix endorsing lipsticks 
or running a clip joint in the Village coni 
plete with "jazz musicians" equipped 
with press agents and a prop whiskey bottle 
on the piano. 

I would love to see Jack Teagarden being 
interviewed by the assistant art and music 
editor, fresh out of Bennington, of a slick 
fashion mag that has just discovered 
"jazz." I can just hear her asking "Jack, 
can you tell Our Readers just what jazz is 
and how Paul Whiteman came to invent 
it!" "Well, Pops, it seemed one night in 
Chicago...." Or for that matter, it would 
be a terrific ball to catch a group of West- 
chester matrons, avid readers of Places to 

43 B Reichell Rd., New Milford, N. J. 

Go in the . %, w Yorker, sitting in the gloom 
of Basin Street "digging" the Mulligan 
Quintet. All of these vignettes might seem 
to be spun out of my own whole cheap cloth 
but such, happily, is not the case. These 
riotous scenes are being enacted almost 
every day now. Better than a W. C. Fields 
two reeler. Too bad someone isn't preserv- 
ing a few of them for future generations. 
I've always said the real flavor of any time 
is largely lost to those who follow because 
the ingredients of the flavor are never put 
down. Only the results of the flavor are 
kept. But I digress. There have been some 
pretty fascinating things happening lately 
around the peripheries of jazz and it would 
take a tremendous amount of paper space 
to record them. 

For example, most of the sliek magazines 
ranging from Time to The Saturday Eve- 
ning Post either have done full treatments 
on one or another phase of jazz or have 
things in the works. Jazz has become sale- 
able not only on record but on the printed 
page and all other media, including the 
films. TV is lagging but you can be sure 
not for long. This sudden burst of public 
interest has brought along with the good 
much that is bad for both the legit jazz 
musician and the innocent public. A swarm 
of press agents and chic writers have de- 
scended into the arena and are industriously 
(and lucratively) feeding the sudden hun- 
ger for jazz information. Some of the re- 
sults are hilarious in the extreme. Jazz is 
now being packaged and sold about as a 
breakfast cereal would be handled. The only 
difficulty is that press agents aren 't critics 
and will shout just as loud for second -rate 
talent as for first. In the end, it seems as 
though the musician or agency that can af- 
ford the top pressmen will drag down the 
big bookings these days. And being able to 
afford something isn't always a criterion of 
ability. Not that a lot of good men aren't 
being heard from these days. They are. But 
many a second rater has had a full maga- 
zine treatment for the benefit of 10,000,000 
readers while really top talent goes unsung 
by the same journalists. I have no panacea 
for this situation. I can only point out that 
it exists and then go out and do a few push- 
ups to relieve back ache. 

Speaking of jazz writers and writings, 1 

can't too highly recommend dipping into 
"Hear Me Talkin' to Ya," (Rinehart). 
Nat Hentoff and Nat Shapiro have com- 
piled one of the most interesting and re- 
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cÁnnouncing 

3 great new 

WORLD'S 

ARRARD 
FINEST AUTO -MANUAL RECORD CHANGERS 

Now..,therés a GARRARD for every high fidelity system! It's worth the time to read the revolutionary 
features which lift these three new GARRARD Changers out of the commonplace into the extraordinary. 

PERFECTED TRUETURRET 
DRIVE "301 Professional" 
Inspired. Eliminates vibra- 
,ion. causing factors, play, 
your records at perfect, 
constan: speed. Operates 
directly off motor as a sin- 
gle turret, without belts. 

O OVERSIZED "SOFT - 
TREAD" IDLER WHEEL gives 
you unfaltering speed 
without wows or flutter. 
Traction is insured by a 
wide-arc of r/4 thick live 
rubber. SELF-NEUTRAL- 
IZING PULL-AWAY 
ball -bearing MOUNT 
keeps idler "true "... rum- 
ble-free. 

LOWINERTIA, SIDE 
ACTION FINGERTIP 
SWITCHES girt you greater 
convenience, safety. Make 
positive settings instantly 
from side with right or 
left index finger or thumb. 
Avoid damage to stylus or 
records. 

GENUINE RUBBER TURN. 
ABLE TRACTION MAT -With 

exclusive raised outside 
tread, adapts itself to con- 
tours of year records. 
Lint -free, washable. 
HEAVY STEEL PRECI- 
SION TURNTABLE. 
Full inch high. Eliminates 
magnetic hum by strenggth 
ening motor shielding. Fly- 
wheel action. 

OSILENT, FREE -WHEELING, 
BALL -REARING TURNTABLE 
MOUNT - Meticulously en. 
gineered to increase listen- 
ing pleasure by preventing 
wow, friction and noise. 
Sintered bronze bearings 
expertly burnished, revolve 
freely, smoothly in Gar- 
rard non -metallic cage, no 
metal-to-metal contact. 

e e's w y t ey a e the wo Id's finest! 
O EXCLUSIVE! TRUE. 
TANGENT TONE ARM OF ALU. 
MINUM As used in costly 
separate pickup arms ! 
Plays better, by eliminat- 
ing resonance, providing 
greater rigidity, low mass 
and lightness. 

o 

41(1," 
O 

° 

EASIEST STYLUS PRES. 
SURE ADJUSTMENT ON ANY 
CHANGER, Protects delicate 
record grooves! Stylus 
Pressure is set instantly 
and maintained with 
easily -accessible knurled 
knob on back of tone 
arm. And ... merely turn 
a screwdriver at top of 
arm for correct pick -up lift 
position. 

O FULL MANUAL POSITION 
-Finger-tip contr,l adds 
to your automatic changer 
the versatility o/ a single - 
play. Touch the switch - 
tone arm is freed for 
manual play. Returns to 
rest at end of record ... 
no noise or stylus damage. 

O AUTOMATIC STOP -after 
last record. Add! ronven. 
ienns' and safety! Soft 
polyethylene Safety Feeler 
(RC 88 and RC 98) can- 
not damage record edges. 

m 

O 4.POLE SHADED "INDUC 
TION SURGE" MOTORS: Give 
our changer constant 

speed, with the minimum 
of vibration. The smooth- 
est, quieter!, most pow. 
enfui and up-to-date type 
available. No hum, even 
with sensitive pickups. 
EXCLUSIVE DYNAMI- 
CALLYBALANCED 
ROTORS. Self-aligning 
Oilite bearings. 

s 

STEEL "MONOIUILT" 
UNIT PLATE keeps your 
changer "in line." A 
husky, rigid support for 
entire mechanism. EX- 
CLUSIVE "SNAP 
MOUNT" SPRINGS per- 
mit you to mount changer 
instantly. May be leveled 
from the top with a screw- 
driver. 

O I- LIVE -RUBBER CONI. 
POISE MOTOR MOUNTS! 
Floating power! Filter 
out even the slightest vi. 
brations. Motor is com- 
pletely isolated and 
damped from rest of unit 
by exclusive tension -com- 
pression shock absorbers. 

REINFORCED, AUTO- 
MATIC MUTING SWITCH: 
Your listening 
undisturbed by extraneou, 
noises! Eliminates sound 
through speaker during 
record -change cycle. Seri- 
ice- free performance -new 
heavyduty design. 

INTERCHANGEABLE SPINDLES - Insert 
easily, remove instantly. Greatest 
record protection. 
STANDARD SPINDLE EQUIPMENT (RC 88 
and RC 98) (a) Garrard one-piece 
spindle. No moving parts to nick or 
enlarge center holes, (b) Manual 
"single play" spindle, (c) Manual 
45 rpm adaptor. 
SPECIAL AUTOMATIC IS RPM SPINDLES 

lit -Supplied (RC 98) Optional (RC 
88. RC 121)1d) 

SIMPLIMIX OPERATION: !n 
RC 171, you load records 
of any standard diameter 
(12", IO ", 7 "-or mixed, 
bottom to top, in this 
order) on fixed spindle at 
one time. Put overarm in 
position, Changer then 
operates automatically. 
with tone arm dropping 
in correct positions. 

GARRARD -A quality- endorsed product of the B. I. C. group 

AUDIO JULY, 1956 

COMPLETE UL APPROVED 
WIRING - Changer comes 
eadyy' for Plagtn! Full S 

ft. UL approved electrical 
line cord, and pick -up 
cable supplied, terminat- 
ing in standard jack. 
Plugs into any system of 
high fidelity components 
...no soldering or special 
tools. 

Íti INTERCHANGEABLE 
PLUG-IN HEADS accommo- 
date your personal choice 
°/ high fidelity pickups. 
Fit all cartridges - mag- 
netic, crystal or ceramic. 
turnover, twist, or simple 
plug -in types. 

EXCLUSIVE SENSIMATIC 
TRIP MECHANISM gives you 
sure operation even with 
tone arm set at lowest 
tracking pressures. Quiet, 
safe, gentle se records. 
EXCLUSIVE SHUTOFF 
BRAKE instantly stops 
free turntable resolutions. 

NEW.TYPE SHIELDED 
CONDENSER - RESISTOR NET 
WORK- Eliminates startling 
"plop" noise heard 
through year speaker 
when ordinary changers 
shut off at end of last 
record. A refinement pio' 
neered by Garrard. 

SERVICE AND REPLACEMENT 
PARTS- Purchase any Gar- 
rard changer with com- 
plete confidence! Garrard 
holds its pre -eminent po- 
sition in the American 
market by the fin-st sere. 
ice and parts facilities 
available in the Industry- 
the guarantee and facili- 
ties of the B.I.C. Group. 

MAIL THIS COUPON ' °r useful, illustrated B. I. C. 
High Fidelity Plan Book. 

British Industries Corp.. Dept. 6K -16 
Port Woshingten, N. Y. 

Please send B. I. C. High Fidelity Plan Book. 

Name 

Address 

City Zone Str e 
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But Mr. Scott .. . 

Why Should 
Your AM FM Tuner 
Cost Almost $200 ?" 

dr4t 

.4 discussion with 
Memnon Hummer Scott 

in the 9. H. Scott 
a roust is 

instrumentation 
'aboratories. 

"At this price you get advanced 
technical features found only in 
the H. H. Scott Model 330. 

"Actually, the 330 is only 
slightly more expensive than or- 
dinary tuners, yet it's engineered 
so far ahead of its time that it 
will keep up to date long after 
conventional tuners have be- 
come obsolete. 

"For example, the 330 has a 
unique AM circuit designed to 
meet the growing trend to bet- 
ter AM broadcasting. Now you 
can hear audio frequencies be- 
yond 10 kc., far above what has 
heretofore been practical. With 
Scott's new detector design, 
there's no distortion even on the 
extreme high frequencies. An- 
other exceptional feature is the 
3- position AM selector switch 
for optimum AM reception under 
any signal condition. 

ADDITIJNAL TECHNICAL SPECIFICATIONS 

FM Section: 3 uv. sensitivity for 20 db quieting - auto 
matit gain control assures optimum adjustment under all 
signal conditions. AM Section: I uv. sensitivity - 10 kc 
whistle filter - beautiful accessory case $9.95. Dimensions 
in case: 1514" x 4a, "x 12. ". 

FREES New H. H. Scott Hi.Fi Guide and Catalog. Just 
off the press. Write for booklet 4.7. 

4 

"The FM section features new 
2- megacycle wide -band circuitry. 
This innovation insures com- 
pletely drift -free reception and 
virtually eliminates co- channel 
interference. This tuner is so 
selective you can separate sta- 
tions so close together conven- 
tional tuners would pass them 
by. The 330 is so sensitive (3 
microvolts) you find stations you 
never knew were there. 

"The 330 also has completely 
separate AM and FM sections 
for increasingly popular stereo 
(binaural) operation. Any tuner 
not equipped for stereo will 
shortly become obsolete. 

"Enthusiastic owners consider 
the 330 the most advanced tuner 
ever developed. At $199.95* it is 
an outstanding value." 

West coast price slightly higher. 

H. H. Scott Inc., 385 Putnam Ave., Cambridge, Mass- Export Dept.: Telesco luternational Corp. 270 Park Ave., N. Y. 

vealing books to emerge from the welter of 
material now available on the subject. In 
it the musicians themselves do the talking 
and the results are fascinating, to put it 
mildly. The language is rich and varied 
and should be required reading for anyone 
interested in the sounds of speech alone. 
The book represents the end product of fif- 
teen years of collecting tape recordings, 
telephone conversations, writings, and just 
plain transcribed bull sessions, by musicians 
who played in New Orleans in the 1900's 
and Times Square in 1956. These comments 
are set down just exactly as they were 
spoken, bad grammar, repetition, and all. 
Just plain wonderful. There is a genuine 
feel of life on every page above and beyond 
the wealth of jazz material. As Orville 
Prescott pointed out in the New York 
Times some time ago, this book is truly 
Americana and should be a beginning and 
not the end of this sort of publishing. It 
has rhythm and a sort of classic epic qual- 
ity. But above all, as far as I am concerned, 
the wonderful speech patterns and idioms 
are worth the price of admission many 
times over. Hear what Muggsy Spanier 
says as he tells of hearing Joe Oliver's 
Band in Chicago ( Muggsy was fourteen!) 
"The band played in the Pekin Cafe, one 
of the worst gangster hangouts in Chicago, 
which has now been turned into a police 
station. In the summer the Pekin kept its 
windows open, so I'd sneak from home just 
about every night and sit outside on a curb- 
stone listening to the music. Sometimes the 
goings -on would get rough inside, the music 
would stop and you'd hear the flash of 
forty -five caliber revolvers trying to fire 
with a beat. Before I knew it, I'd be run- 
ning home as fast as my feet could take me. 
But the next night would always find me 
sitting on the same curbstone. I thought 
the music well worth running the risk of 
getting shot by a stray bullet." This has a 
real beat in itself. Hentoff, one of the com- 
pilers of "Hear Me Talkin' to Ya," is one 
of the finest jazz writers doing business 
today and lie seems to bring to his sub- 
ject a deeper realization of the place of 
jazz in the scheme of things on the whole 
rather than jazz as a thing apart from liv- 
ing. A good man and a fine book. We recom- 
mend highly. 

Summer Slump 

This is just about the time of year when 
the so- called Summer Hiatus takes place. 
This means that jazz label execs go off 
to Cape Cod and expect us poor peasants 
to go do the same and hence we should 
be watching O'Neill being done at the Pro - 
vincetown Playhouse instead of sweltering 
in front of our hi -fi speaker or overheating 
our spleens in the listening booth at the 
record shop. They might be right but 
whether or no you can expect a sharp drop 
of output for the next few months. How- 
ever, there will be a corresponding up- 
swing in things called "Music for Sum- 
mer Lovers," "Music for Lying in a Ham- 
mock." These will all feature purple al- 
bum covers and string music to match. They 
will all sound exactly alike and, in fact, I 
suspect they are all recorded at the same 
session by an orchestra that uses eight dif- 
ferent names and is released by eight labels 
simultaneously. Perhaps the companies get 
together on the thing to save costa. Stay 

AUDIO JULY, 1956 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Admittedly, the performance quality of a 

loudspeaker depends upon design and 

construction. But we know that you intend neither to design nor 

build one. You will select one already designed and 

built. And when you sit back to an evening of musical enjoyment, 

the chances are you won't be thinking of flux density, 

impedance or cone suspension. 

Certainly, the facts and figures are available for 

Goodmans High Fidelity Speakers ...and we know 

they will impress you. But, the point we make is that you 

select your speaker as you intend to use it... 

not on paper but by critical listening. The more 

critical you are, the more confident are we 

that your choice will be Goodmans -for the best 

reason in the world- because they sound better. 

AXIETTE 

8 -inch 
5 watts 
40.15,000 cps 
$23.20 

AXIOM BO 
10 -inch 
4 -6 watts 
20. 20,000 cps 
$68.50 

Mark II 
AXIOM 1S0 
12 -inch 
15 watts 
30-15,000 cps 
S53.50 

Complete Service Facilities maintained for your convenience 

Sold by Leading Sound Dealers Prices Slightly Higher on West Coast 

For Complete Literature, write to: Dept. CG-1 

ROCKBAR CORPORATION ` -:50 Halstead Ave., Mamaroneck, N. Y. 

In Lan..ua: A. C. Simmonds and Sons, Ltd.. Tcronto, Ontario 
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Mark II 
AXIOM 22 
12 -inch 
20 watts 
30-15,000 cps 
$72.95 
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Can you see THE 
BIG 
PICTURE? 

We are looking for engineers who can 

write -but not men whose interest is limited 

to details of circuit design and 

maintenance and operating 

procedures. We want engineers who 

can see THE BIG PICTURE. 

14, Our organization is the leader in 
developing airborne electronic 
systems. In fact, it has developed the 
electronic system for every 
all- weather interceptor in the United 
States and Canadian Air Forces. 

An important part of our work is 
reporting progress on current 
projects to our customers. 
For this we have established an 
engineering writing group to 
write reports, brochures, and 
films. Engineering writers have 
the same relative status and 

alaries as our other 
engineering specialists. 

i 

to qualify 
for the engineering writing 
group an individual must be 
both a competent engineer 
and a skilled writer. He must 
have a good grasp of concepts 
in the fields of radar, digital 
and analog computers, com- 
munication, and flight control 
equipment. He must be able 
to secure the proper informa- 
tion from key engineers in a 

minimum of time -then quickly 
put it in concise, lucid, written 

corm. If you think you might 
be qualified for this work, please 

send us a resume of your 
education and experience. It will 
receive prompt attention. 

HUGHES 
J 

RESEARCH 
AND DEVELOPMENT 
LABORATORIES 

6 

Scientific Staff Relations 

HUGHES AIRCRAFT 

COMPANY 

Culver City, Los Angeles 

County, California 

away. This sort of stuff only makes the 
summer seem hotter and certainly stickier. 
I guess a buck is a buck. 

Some current goings -on on record, 
worthy of note: 

BILLY TAYLOR "EVERGREENS" 
ABC-Paramount-112 

Some of the best Taylor available on record. 
The sound is excellent and Taylor is in his 
usual tasteful restrained form. Here Is one 
man who avoids cliche at all costs and always 
has a clean line in everything he does. Some- 
times his understatement gets in the way of 
really getting the point home, but understate- 
ment has never been an objectionable quality 
as far as jazzmen go. A recommended disc. 

JAZZ STUDIO 5 Decca DL 8235 
Another in the series of "Studio Jazz" LP's 
bearing the tyecca label and in some ways the 
most interesting of the lot to date. This ses- 
sion centers around the arranging talent of 
Ralph Burns. Burns is one of the most tal- 
ented of the postwar crop of young arrangers 
and Is most known for his work with the 
Woody Herman band, having been responsible 
for much of the Herd's better material for 
over ten years. Of late he has dabbled in legit 
theatre work and quite successfully too. Nota- 
ble is the work of Joe Newman who plays 
trumpet in the set. Newman has been around 
for sometime and is just beginning to be really 
heard on recordings. Hear him especially on "I'll Be Around." A good sound. Incidentally. 
this Is one of the rare releases that features 
the work of a tuba player for other than 
novelty purposes. Bill Barber is one of the 
finest tuba men to come around in years and 
he Is heard doing some interesting things on 
"Royal Garden Blues." If you like arranger 
jazz, this is fine display of one of the top men 
in the field. well recorded. 

DUKE JORDAN Signal 51202 
Another "forgotten" musician finally getting 
a well deserved hearing. Above all, Jordan 
swings and he swings without losing a grip on 
his technique or his emotions. He has had a 
formidable name for some time among musi- 
cians and a few knowledgeable jazz buffs and 
now for the first time his work will be heard 
by a larger public. This is one of the bless- 
ings of LP techniques and economics. By that 
I mean many people are today being beard 
who wouldn't have been recorded back in the 
days when the only thing that got a person a 
recording date was a "name" and a large 
following. A record worth hearing. 

MODERN JAZZ FROM INDIANA 
Fantasy 3 -214 

A tasty unobtrusive release built around the 
work of Jerry Coker who composes, arranges, 
and plays tenor. The Influence of the Gerry 
Mulligan school of arranging is immediately 
obvious in the work of Coker. The "Indiana" 
refers to the fact that all concerned are in 
some way or another connected with Indiana 
University. The piano nun has heard much 
Lave Brubeck. You might find this Interesting. 

A PAIR OF PIANOS ...Savoy MG 12049 
The duo -piano team of John Mehegan and 

Eddie Costa, plus Vinnie Burke on bass. This 
recording was long overdue and is worth a 
good listen on several counts. Mehegan's tech- 
nique is overwhelming and is nicely rounded 
off and polished by Costa who is much more 
than a shadow himself. Especially note the 
oddly compelling "I'll Remember April," a 
singular thing. Burke as usual is excellent. 
An interesting disc and well recorded. 

THE DUAL ROLE OF BOBBY BROOK- 
MEYER Prestige LP 214 

More of the work of one of the most tal- 
ented young men around today. Brookmeyer 
is a fine valve trombonist who occasionally 
plays an easy piano as on this disc. Ile dis- 
plays Impeccable taste in his playing of both 
instruments and, in fact, I feel that occasion- 
ally his sense of good taste inhibits his ability 
to express more basic emotion, through his 
music. Good stuff. 
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Traditional hi/ot quality 
in modern dress 

the 

the NEW FA -550 FM -AM TUNER 159.50 
with built -in phono and tape preamp SLIGHTLY HIGHER 

WEST OF ROCKIES 

Pilot has brought high fashion to high fidelity .. . 

distinctive modern styling to traditional Pilot quality. 

The FA -550 is an impressive example of 
modern design . .. simple, graceful lines - 
color-contrasted in deep burgundy and bur- 
nished brass. And beneath its handsome exte- 
rior is quality ... quality that speaks of more 
than two generations of Pilot experience in 

electronics. 

The FA -550 is a precision- engineered high 
fidelity component - planned in every detail 
to provide you with flawless FM and AM 
reception. Among its features is the added 
convenience of a built -in preamp with facili- 
ties for both record and tape equalization. DC 

Write to Dept. VG -1 

is used on all preamp tube heaters to insure 
hum -free performance. Also featured in the 
FA -550 are two concentric controls which 
permit independent bass and treble adjust. 
ment - and independent settings for loud- 
ness and volume. 

The FA -550 offers you everything: stable, 
drift -free tuning - high sensitivity - and 
effective quieting action. And it delivers a 
clean, distortionless signal that is sure to 
enhance the overall performance of your high 
fidelity system. Hear the FA -550 at your hi -fi 
dealer, or ... 

RADIO CORPORATION 37-06 36th STREET, LONG ISLAND CITY 1, N. Y. 

IN CANADA: Atlas Radio Corp., 50 Wingold Avenue, Toronto 10, Ontario 
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9tl 

NG-SOL 
HI -FI TUBES 
For Equipment deserving 
of the name Hi -Fi 
Premium performance to satisfy the most 
critical Hi -Fi enthusiast is engineered into 
these popular Tung -Sol Tubes. Their ratings, 
uniformity and dependability demonstrate 
that Tung -Sol quality control methods 
can achieve in volume production 
the performance levels required for 
highest quality equipment. Available 
through your tube dealer. 

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

5881 BEAM POWER AMPLIFIER 
provides the ultimate in reliability where the 6L6 
is normally called for. 

6550 BEAM POWER AMPLIFIER 
first in the 100 watt power ronge designed 
specifically for audio service. 

q- ,, 
'Mt TO 

u . 

, 

0 
Miniature 
Lamps 

8 

TUNG -SOL ELECTRIC Inc. 
Newark 4, N. J. 
Soles 011ices: s tanta Columbus. Culver City. Dallas. 
Denver. Detroit. Melrose Park (Ill.). Newark. Seattle. 

Sealed 
Beam 

Headlamps 

ll 

SrenaI 
flash NS 

Radin And 
TV Tubes 

A lu mi ruled 
Picture Tubes 

I 
Special 
Purpose 
Tubes 

Samico duct 

LETTERS 
Corrections and Emendations 

slid: 
The name of the tape -recorder manufacturer was omitted 

front my article "A Professional Hi -Fi Home Music System" 
in the April issue, and because it is the crux of the article and 
because practically all other brand names were given, I must 
point out that the recorder is a Stancil- Hoffman model R -5. 
This name is known primarily among broadcasters and motion - 
picture men, but it is an excellent unit even though not well 
known by the layman. 

In order that no one be misled into thinking that a new 
or special speed, the error on page 24 wherein the speed of 
171/4 ips was named should be pointed out. The recorder oper- 
ates at 15 and 71/2 ips. 

OLIVER BERLINER, 
1007 N Roxbury Drive, 
Beverly Hills, Calif. 

SIR: 
In my article "Transistor Bias Stabilization" in the May 

issue, there is one small error in the table. In entry #11 
(page 41) the numerator should be aR5 instead of the way it 
appeared. 

PAUL PENFIELD, JR., 
752 Lakeside, 
Birmingham, Michigan. 

SIR: 
Please -we did not show a short in our diagram from the 

two input grids to ground in the May issue, page 28. Your im- 
mediate attention and correction will be greatly appreciated. 

Stan White, Inc., 
725 S. LaSalle St., 
Chicago 5, Ill. 

( \Ve did. And we're sorry. ED.) 

The Last Word? 
SIR: 

I was delighted to see Mr. Badutaieff's reply (March, 1956) 
to my earlier letter, for he now admits that his " Bitlex prin- 
ciple" (Nov. 1955) is not his invention at all. His citation 
of priorities to my claim of having introduced a workable cone 
compliance system in 1938 does not excuse his own ignoring 
of all earlier workers' efforts. In any event, patent specifica- 
tions in themselves do not necessarily prove anything except 
that someone has been thinking. Any patent examiner can 
testify that weird things come before him, and speaker patents 
are a tortuous maze of ideas and inventions, many of which 
could not work, but which, by existing legislation cannot be 
refused. When I made my application, British "anticipations" 
were quoted so as to clarify the complete specification, but 
it so happens that I did not take out a U.S. patent. However, 
my method of using cone compliance is generally recognized 
as the first practical system to achieve the desired results. 

Your readers will know, of course, that I made no comment 
on Mr. Badmaieff's mathematics. All I said was that his ana- 
logue could be proved by practical test to bear no relation to 
the actual performance of the speaker it was supposed to 
represent. 

As for the voice -coil compliance, of course it is well known, 
for many thousands of 215 speakers are in use throughout 
the world, especially in the United States. The real originator 
of this idea is A. C. Barker, who arranged with the British 
Magnavox Company (in 1937, I think) to produce the Mag- 
navox Duode 66. At that time I was working on a similar de- 
vice, and with the approval and co- operation of the Magnavox 
Company I developed along my own lines. Then, as now, the 
only speakers that have this priuicple are those made by Mr. 
Barker and myself. 

Finally, 1 cannot see why he should introduce the red her- 
ring of a dust cap, which I never even mentioned. Dust caps 
don't keep the dust out. If they were dustproof they would 
also be airtight, and then what would happen to the speaker's 
response ì Some of my speakers have been working without 
attention for 20 years, and there is no dust in the gap because 
a freely suspended cone blows the dust out! It is as simple 
as that. 

H. A. HARTLEY, 
62, Latymer Court, 
London W.6. England. 
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Only the PRESTO SR -27 Tape Recorder 

Professional Performance 
_maimminv of Aiin r. 

The top performance features of the finest PRESTO 

units are yours in this 2 -unit combination -R -27 
tape recorder and A -920B amplifier. Check the 
features of the recording unit: 3 -motor drive; 
separated record, erase and playback heads; fast 
forward and rewind. There's no take -up reel clutch 

. finest 

PRESTO 

ú'ouelte 

T -18 TURNTABLE 
low- priced professional turntable has 

world- famous flick shift -one sideway flick selects 
any speed. 

There is no finer, smoother -running or easier -to- operate 
instrument for control room, studio or hi -fi system than the 
Pirouette T -18 -the PRESTO achievement that sets a new 
high in turntable design. You select any speed -331/3, 45 
or 78 rpm -with a sideway flick of the exclusive PRESTO 

3 -speed shift. You engage the proper idler for the speed you 
want with one motion. There are no bothersome arms or 
shift cams. And check the extras you get: extra heavy- 
weight wide- beveled table, deep -well bearing, sleek styling 
in telephone black and brushed chrome.... Net price 
$66.00. With hysteresis motor, ... Net price $117.00. 

WORLD'S 

T 

or idler pulley. Compare the features of the com- 
panion ampli fier: 10 watt output at 16 ohms, self - 
contained power supply, separate preamps and VU 
meter and two playback speakers. You can moni- 
tor the tape during recording. This professional 
performer is yours for just $588 complete. 

NEW 

PRESTO 

K -11 DISC RECORDER 
. . . improved professional version of PRESTO's all - 
time favorite K -10- incorporates revolutionary T -18 

turntable . . . 

K -11 is the smart new disc recorder you can fit into your 
sound system - or use as an on- location recorder. It's 
featherweight with a completely new pick -up arm, fully 
encased hi -fi speaker, smart new panel design with push 
button controls and the dependable PRESTO cutting head. 
You get excellent broadcast- quality fidelity. For those times 
when a disc recorder is preferable, the K -11 is your best 
bet. Cuts discs up to 131/4 inches in diameter. Three -speed 
operation. With hysteresis motor . . . Net price $445.00. 

RECORDING CORPORATION 

PARAMUS, NEW JERSEY 

Export Division: I 25 Warren Street, New York 7, N. Y. 

Canadian Division: I Instantaneous Recording Service, 42 Lombard St., Toronto 

FOREMOST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 
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Listening quality 
is everything! 

Impartial Lab reports on the new 
Audak Hi -Q7 magnetic cartridge: 
A leading recording studio: 
"Because readings showed an 
amazing total lack of dis- 
tortion, check tests were 
repeated 3 times." 
Consumer sheet: 
"Good frequency and 
transient response. 
Practically no high 
frequency distortion. 
Low intermodulation 
distortion." 
Ideal as these reports 
are, they belong in the Lab. Listening 
quality is everything - and the new 
Audax Hi -Q7 has it to a degree not equalled 
by any other pickup. But - HEAR it 
yourself . there is no other way! Net 
$47.70, with 1 Chromatic Diamond 
and a Sapphire. 

NEW COMPASS -PIVOTED 
ARM 

Universally acknowledged as the most effi- 
cient arm- barring none. No restraint. No 
frontal oscillations. No springs. No fatigue. 
Highest tracing efficiency. Equipped for 
stylus- pressure adjustment . . . (New 
adapter makes this superb Audax arm usable 
with practically all cartridges.) HF -12 
Arm, Net $19.20 

STYLUS -BALANCE 
. . this really works . . .. Canby 

Stop deformation of record grooves! Only 
Audaz Stylus- Balance can give you the all - 
important certainty of correct stylus pres- 
sure- ALWAYS. Precision- calibrated like 
a pharmacist's balance. Works with any 
arm and cartridge. Gold Finish. Net $4.80 
(add 230 if shipped from N. Y.). 

LISTENING 
QUALITY 
CUTTERS 
Flat to 14,000 cps. 
Distortion 0.6% at 
1000 cps. Fully mod- 
ulates groove with in- 
put of about 16 db 
with 220 lines. Z's up 
to 300 ohms. Two 
models: 
H -5 
H -4 

Net $111.00 
Net $75.00 

FREE copy of $1.00, 22 -page, 1956 
reference guide, "ELEC- 

TRONIC PHONO FACTS" - by 
pioneer Maximilian Weil - at your 
dealer, or write us. 

AUDAK COMPANY 
00 Fifth Ave., dept. A, New York 36 

Fine audio -electronic apparatus over 30 years 
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UD' 
tdward Ztnall Canby 

Standard Recording and Stereo 

THERE'S NO DOUBT about it, all the signs 
now point, somewhat hysterically, to a 
new revolution, the Coming of Stereo. 

Stereo* sound will be entirely on tape, by 
every indication, rather than on disc. The 
tape recorder makers are betting on that 
with their new stereo attachments and 
stereo tape phonographs. Stereo tape is 
going to make a new place for itself that 
will clearly be unique, distinct and separate 
from the other two dominant categories of 
present recorded sound, disc and standard 
tape -both of them one -channel, "monau- 
ral" or conventional recording. 

Stereo is still largely behind the scenes, 
though it's been out in public to a limited 
extent for a number of years and is on the 
market already in a number of tape brands. 
For every tape now available or announced 
in public there are now, I'd guess, a hun- 
dred or so held back in reserve, waiting for 
the "if and when." Many a record com- 
pany and many other firms have been ex- 
perimenting with stereo recording for a 
long while, unofficially. Large libraries of 
two -channel master tapes lie in the vaults 
or the files or whatever you call them, for 
publication when the moment arrives, 
though most companies aren't even admit- 
ting their existence yet, in public. 

Moreover, a good many of these libraries 
are already being processed for duplication 
and public sales. Catalogues, boxes, album 
notes and the rest are being worked out, 
sales distribution set up. All behind the 
scenes, as of this writing, except for the 
relatively few labels that have so far come 
out with stereo on public sales. But by 
autumn things should have begun to break. 
Then we shall see what we shall see! 

Here, then, are some points that need to 
be made clear at this pre -revolutionary 
stage of the game. 

1. Stereo on Tape 

Stereo will be on tape. That, anyhow, is 
my guess as well as that of others who are 
gambling their commercial souls on it. 
Stereo on long -play -length disc is, perhaps, 
possible. But not without too -drastic com- 
promises, as far as I can figure it, in the 
sound quality. Tape, with two tracks side 
by side, is inherently the ideal medium. 
Dise is inherently unsuitable for two simul- 
taneous tracks that must be precisely syn- 
chronized. And so in the stereo field there 
will not be the alternative- disc or tape - 
that is presently possible in the standard 
recording field. Stereo is a tape exclusive, 
which in itself puta stereo tape in a sharply 
different category from standard (one- 
channel) recorded tape. 

Sometimes incorrectly called "Binau- 
ral." 

Whatever advantages stereo has to offer 
will be available exclusively on tape. These 
advantages will therefore be the unique 
selling point that will justify stereo 's spe- 
cial pricing, at present considerably higher 
that for a given length of play than either 
disc or standard tape. The difference is, 
again, not merely "more" quality at a 
higher price, but a special kind of quality, 
unique and unavailable in any other way. 
A unique kind of tape. 

2. Disc, Tape and Stereo 

Therefore, we will have three distinct 
categories of recorded sound, each with its 
values. We will need to think of them 
separately, and each will have its own spe- 
cial appeal, its own type of market, its own 
price scale. The three are: 

1. Disc Records. 
2. Tape records. 
3. Stereo tapes. 
At present, you will note, we tend to 

think somewhat differently. We make two 
main categories -disc and tape. It is as- 
sumed that these are alternatives, often for 
the same original recording. Buy it on disc, 
for cheap, dependable, convenient hi -fi 
quality. Buy it on tape for better quality 
all around, at a higher price. (Or buy it on 
tape because you already have a tape ma- 
chine conveniently ready to play.) Buy it 
on tape, also, for unobstrusive, long -play 
background music without mechanical 
changer inconvenience. 

We lump all tapes together, and so, for 
the most part, do the issuing companies. 
Indeed, some performances are alternately 
available in all three forms, such as RCA 
Victor's recent three -way releases, on LP, 
standard tape and stereo tape. 

But do not forget that all types of rec- 
ord except the stereo have a common stand- 
ard master. The stereo has its own separate 
dual -track master, made differently, miked 
differently. You can make a monaural rec- 
ording out of a stereo (and it is often done) 
combining the two tracks. But you can 
never make a stereo record out of an exist- 
ing monaural tape. Stereo means a com- 
pletely new start. 

3. Disc Markets and Tape Markets 

Of these three types, disc, tape and stereo 
tape, the first two are now reaching into 
quite remarkably different areas -as al- 
ready suggested in this column in the past 
-and this in spite of the duplication of 
recorded material between the two. In ac- 
tual practice, the same recording may find 
utterly different markets and different uses, 
according to the medium. 

This may seem very strange to those who 
(Continued on page 32) 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 

Principal Ratings 

Heater 

Max. plate dissipation 

Max. screen dissipation 

Max. cathode current 

Characteristics 

Plate voltage 

Screen voltage 

Grid voltage 

Plate current 

Screen current 

Base 

6.3V, 0.2A 

IW 
0.2W 

6mA 

250V 

140V 

-2V 
3mA 

0.6mA Transconductance 

Small button nova) 9 -pin 

1800 mhos 

Supplies available from: - 
In the U.S.A. International Electronics Corporation, 

Dept. 47, 81 Spring Street, N.Y.12, 

New York, U.S.A. 

In Canada Rogers Majestic Electronics Limited, 

Dept. ' -K, I1 -19 Brentcliffe Road, 

Toronto 17, Ontario, Canada. 

Mullard 
DULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND 

Mullord is the Trade Mark of Mullard Ltd. and is registered 
in most of the principal countries of the world. 

Another 

Mu /lard contribution 
to high fidelity 
The Mullard EF86 audio frequency 
pentode is one of the most widely used 
high fidelity tubes in Britain today. It 
has been adopted by the leading British 
manufacturers whose sound reproduc- 
ing equipment is enjoying increasing 
popularity in the United States and 
Canada. 
The marked success of this tube stems 
from its high gain, low noise and low 
microphony characteristics. 
By careful internal screening, and by 
the use of a bifilar heater, hum level 
has been reduced to less than I.5.tV. 
Over a bandwidth of 25 to t,000c, /s 

equivalent noise input approximates 
2 1).V. 

When operated below I,000c /s, in- 
ternal resonances of the EF86 are 
virtually eliminated. Even at higher 
frequencies chassis and tube socket 
damping are usually sufficient to make 
vibration effects negligible. 
Supplies of the EF86 are now available 
for replacement purposes from the 
companies mentioned here. 

ELECTRONIC TUBES 

004e04aaqkieez-1.*440iloe 
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EDITOR'S REPORT 

MORE ABOUT FM 

Tits 1'M RADIO SLR\ II 1, dues have many boosters, 
judging from a number of letters received with 
comments about our story on this page in the June 

issue which delineated the efforts of a Philadelphia 
TV outlet to eliminate a portion of the FM band to 

provide for another TV channel. Naturally we are not 

in favor of any encroachment of the FM band, since 

we feel that this form of broadcasting offers many ad- 

vantages over AM anyhow, and that the public con- 

sumption of radio hours vs. TV hours should be con- 

sidered. We firmly believe that radio is far in the lead 
on this score. 

One reader complains about FM broadcasting with 

the comment that the quality is not any better, the 
programs are duplications of AM broadcasts, and the 
sets themselves are more expensive. Quality may not 
be better on some stations, but the system itself per- 
mits transmission of a greater frequency range with- 
out so much disturbance from atmospherics and cer- 

tain forms of man -made static. Certain parts of the 
country do not have any trouble from atmospheric dis- 

turbances over the majority of the year, if at all, be- 

cause they are free from lightning storms. However, 

there are plenty of sections where the summer is a 

time when AM radio reception is practically unusable. 
Furthermore, most types of man -made static do not 

affect FM appreciably. 
It is often stated that AM stations are required to 

limit the upper end of their frequency spectrum to 

5000 cps to avoid interference with stations located on 

adjacent bands. This is not entirely true. In some 

instances, stations may be so limited because of special 

circumstances, but there are no specific restrictions 
which apply to all AM stations. In fact, we have heard 

some AM receivers working in high signal -strength 

areas which had quality fully equal to that from the 

FM counterparts on the same programs from the 

same studios. But the acceptance of a wide frequency 

band brings with it the acceptance of more atmos- 

pheric static, and receivers of this type are usually 
unsatisfactory unless operated in a signal -strength of 

around 100,000 microvolts. 
Of course there can be no improvement in the trans- 

mitted (and received) signal if the bottleneck is in 

the studio equipment of the radio station. Fortunately, 
most of the good- music -station broadcasters are ex- 

tremely conscious of their audio quality, and practi- 

cally all of them are using the highest grade of pick- 

ups. turntables, and amplifiers. Strangely enough, the 
pickups and amplifiers built for home use today are 
even better than their professional counterparts - 
which is a surprise when one considers that in early 
clays of hi -fi (which means back in the early '30's) 
most of us did our best to acquire broadcast equipment 
for home use and when we got it we felt that we had 
attained the ultimate. Nevertheless, the broadcasters 
who are most particular about their quality today are 
likely to be using the same pickups that we use in our 
homes, and throughout their entire systems they take 
every care to have a wide frequency range and a mini- 
mum of distortion. 

To be sure, FM receivers are more expensive than 
some AM sets, but when we go to additional trouble to 
ensure a wide frequency band and low distortion in 
an AM tuner, we are likely to find that the price is 

increased appreciably over the usual $12.95 radio set 
(for which we are asked to pay $29.95). It's the old 

story --we are likely to get just what we pay for. 
It does seem unfortunate that it is not possible to 

build quality into a product for low cost, but it cer- 

tainly seems to be a fact, however we look at it. It's 
strange, for example, that walnut and mahogany - 
which are such fine woods for furniture because of 

their appearance and their hardness -should be the 
scarce woods, while the softer and less attractive pines 
and firs are abundant and thus comparatively inex- 
pensive (or have you bought enough 5 -ply fir lately 
for a big speaker cabinet ?). 

SUMMER, AIR CONDITIONING, AND SHOWS 

Summer has arrived with a bang, at least here in the 
East where Arthur Godfrey recently mentioned that 
we had a fine Spring one day. But we remember the 
1i -fi show in Chicago of several years ago when the 
temperature was over 100° every day. The forthcom- 
ing New York High Fidelity Show, presented by the 
Institute of High Fidelity Manufacturers, is earlier 
in the year than the Fall shows have been in New York 
heretofore, and it is expected that it might possibly be 

hot at that time, with all the attendant misery. But we 

had the opportunity of attending another show in the 
New York Trade Show Building a few days ago, and 
we were relieved at the effectiveness of the air con- 
ditioning throughout the building. This year we should 
have a comfortable New York Show. Remember the 
dates- September 27 -30. 
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THE NEW ISOPHASE SOUND! 
Isophase Speakers, an entirely new means for recreating sound 

...utilizing the electrostatic principle, they produce music 
with a "window -on- the -studio" quality never before attained. 

THE PICKERING ISOPHASE is a revolutionary new 
speaker with a single diaphragm that is curved and 
virtually massless. This diaphragm is moved or driven 
as a unit by an electrostatic field. It re- introduces an 
audio signal into the air at a low velocity to closely 
approximate the unit area energy of the sound at the 
microphone in a concert hall or studio, thereby cre- 
ating a "window -on- the -studio" quality that is breath- 
takingly realistic. Conventional cone or dynamic type 
loudspeakers reproduce sound by moving only small 
amounts of air at high velocities. The ISOPHASE, with 
its large sound -generating surface, is a radical depar- 
ture from the older concept. 

The ISOPHASE is available in two models. Model 581 
covers the musical range from 400 cycles per second 

MODEL 580.1000-CYCLE CROSSOVER / MODEL SRI. 400.CYCLE CROSSOVER 

up to well beyond the limits of human hearing. The 
response over this range is consistent and absolutely 
uniform- without the slightest bump, peak, or reso- 
nance of any kind. This in itself is an unprecedented 
characteristic for a loudspeaker. 

Model 580 has the same uniform response and 
clarity starting at 1000 cycles per second and simi- 
larly going out to supersonic frequencies. 

Using an ISOPHASE SPEAKER With a FLUXVALVE 
PICKUP, recorded sound is reproduced for the first 
time without distortion caused by the frequency char- 
acteristics of the transducers . . . the middle and 
higher frequencies are recreated with a smoothness, 
definition, and degree of balance never before achieved 
with any speaker. 

PICKERING & CO., INC. 
Professional Audio Components 

O C E A N S I D E , N . Y. 

Ate evh cmt 
.. Demonstrated and sold by Leading Radio Parts Distributors everywhere For the one nearest you and for detailed literature: write Dept. A -I1 

EXPORT: AD. AURIEMA. INC.. 89 BROAD ST . NEW YORK I CANADA: CHARLES W. POINTON LTD.. 6 ALCINA AVE.. TORONTO 
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Transistorized telephone 
summons you with a mu ical tone 

1bove: Experimental model resembles regular "500" 
,.a; the only visible departure is a louver in the base 
through which the musical tone is radiated. 

Bell scientists have developed a new musical tone 
device which may some day replace the telephone bell, 
if it meets technical standards and customers' approvals. 

Because the musical tone equipment uses transistors, 
the tones will be transmitted with the same amount of 
power required to transmit a telephone conversation - 
considerably less than is needed to make a telephone 
bell ring. 

The experimental telephone sets resemble the cur- 
rent "500" sets; the only external difference is a lou- 
ver at the side of the base through which the tone is 
radiated by a small loudspeaker mounted inside the 
telephone's base. 

Tests have shown that the musical tone can be heard 
at great distances. It stands out above general room 
noise and can be distinguished from such sounds as 
ringing of doorbells, alarm clocks, and home fire alarms. 

This new low -power signaling technique is expected 
to play an important part in the electronic switching 
system now under development at Bell Laboratories. 

BELL TELEPHONE LABORATORIES 
World center of communications research and derelopment 

Above: Bell ringer has been displaced 
by a small loudspeaker in transistorized 
telephone. Left: L. A. Meacham heads 
the team of engineers that developed 
the musical tone ringer. Mr. Meacham 
holds a B.S. in Electrical Engineering 
from the University of Washington, 
Class of '29. He became affiliated with 
Bell Labs a year after his graduation. 
In 1939 Mr. Meacham won the "Out- 
standing Young Electrical Engineer" 
award of Eta Kappa Nu. 
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Transistorized A -M Tuner 
Conversion 

EDWIN BOHR 

Quality of reproduction at the detector of an inexpensive AM receiver is likely to be sufficiently good to 
serve as the source for a hi -fi system, provided it is fed to a good amplifier and speaker system. This sim- 
ple method of connecting eliminates chance of hum being introduced when an a.c. -d.c. receiver is used. 

WHEN THIS AUXILIARY, transistor- 
ized, low- distortion, second de- 
tector is added to your radio, it 

will have two personalities. The radio 
can be, at will, either a high -quality AM 
tuner, or, as originally intended, just 
another table -model radio. 

The AM tuner feature is especially 
useful for late evening listening. After 
midnight many of the high- power, clear - 
channel, AM stations feature good -music 
programming. These quality AM stations 
use the tops in reproducing equipment 
and have fabulously diverse libraries of 
transcriptions and hi -fi recordings. The 
program production is usually excellent 
and advertising is definitely the "low - 
pressure" kind. 

Too, during these late hours the broad- 
cast band is r.latively free of the early 
night -time chirping and chatter. Try 
these "midnight -to- dawn" classical music 
programs. We advise a Saturday night. 
Once you start listening, you may not 
get to bed until the station fades out 
with the coming of r'.awn. 

The transform. tion to AM tuner is 
affected by adding a "second" second 
detector. This auxiliary detector, as we 
will call it, is tubeless, extremely small, 
and completely isolated from both the 
receiver power supply and chassis. 

Even a.e. -d.c. radios can be success- 
fully and safely converted to AM tuners. 
Now don't scoff! The a.c: d.c. chassis 
really can be adapted to a creditable AM 
tuner. Of course, better engineered sets 
with power transformers can produce 
even better results. 

The modification does not change the 
normal receiver operation. There are no 
extra knobs or switches. No change is 
made in the original audio system. For 
these reasons, the conversion usually 
can be made without complaints from 
the household's better half. 

A miniature terminal board, at the 
rear of the cabinet, is the only external 
change in the radio's appearance. From 
this terminal board, the audio is piped 
to the hi -fi power amplifier. The im- 

1708 McAllister Drive, Huntsville, Ala- 
bama. 

pedance is low enough to feed over 100 
feet of shielded cable without undue 
treble attenuation. Also, the low im- 
pedance means that hum pickup is 
practically nonexistent. 

Detector Distortion 

The concepts necessary for a full un- 
derstanding of AM detector distortion 
are not easily grasped. It seems almost 
paradoxical that so "simple" a circuit, 
as the AM detector, should require such 
abstract thought. But an exact analysis, 
we believe, would require more time than 
most readers would care to spend. How- 
ever, anyone who builds this detector 
should have a nodding acquaintance with 
the factors governing harmonic distor- 
tion. For this reason, a brief and perhaps 
oversimplified description will be given 
for each of the sources of distortion. 

If one is interested in the "whys" and 
"wherefores" of AM detectors, several 
N-erp thorough explanations are avail- 

able.1.2.3 The following information and 
rules -of -thumb nevertheless should be 
of general interest. 

The diode itself is a source of distor- 
tion. Neither the vacuum or semiconduc- 
tor diode is an ideal detector. For ex- 
ample, there is always a forward- conduc- 
tion voltage drop across the diode. This 
forward drop is nonlinear with respect to 
the signal level particularly so at small 
carrier amplitudes. Nonlinearity of type 
generates second- harmonic distortion. 
The most expedient way to reduce this 
distortion simply involves feeding a 
very large carrier, say ten or more volts, 
to the detector. 

Distortion also results from the r. f. 
filtering capacitors between the detector 

1 Langford -Smith et al., Eadiotron De- 
Designer's Handbook, Chapter 27. 

2 Vincent C. Rideout. Active Networks. 
pp 350 -362. 

3 Applied Electronics. E.E. Staff. Massa- 
chusetts Institute of Technology, pp 654- 
663. 

TO 
A 

LAST I.F. 
STAGE 

LAST I.F. 
TRANSFORMER 

SECOND 
DETECTOR 

OUTPUT TUBES 

1000 
rADD FOR 

WILLIAMSON 

C K705 C4 
500 yyf 
RECEIVER CHASSIS 

A TO.12-.20v. 

C3 

t-oB TO AUDIO 
INPUT 

0.25 pi 

C TC AMP. GND 

Fig. 1. Schematic of the changes to be made to an inexpensive AM tuner and the 
addition of a transistor "output stage" to feed a high -quality amplifier and speaker 

system. 
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and first audio stage. These capacitors 
should smodth out the r. f. ripple, yet be 
able to follow the fastest change in car- 
rier modulation. 

The filter capacitors can charge 
quickly on positive modulation peaks 
since the detector is a low impedance 
source of charging voltage. On the other 
hand, to follow negative peaks these 
capacitors must discharge through a 
high -valued load resistance. If the ca- 
pacitors can not discharge fast enough, 
they no longer follow the modulation 
envelope resulting in a negative -peak- 
clipping distortion. 

To mitigate this - distortion, a low value 
of filtering capacitance and /or load re- 
sistance can be used. But, decreasing 
the load resistance too much accentuates 
other distortion factors. Similarly, re- 
duced filtering capacitance lowers the 
detection efficiency. 

In our transistorized detector we use 
a full -wave detector circuit to double 
the carrier ripple rate. This allows the 
filtering capacitance to be reduced with- 
out loss of efficiency. 

Shunt loading 

A third effect, called a.c. shunt load- 
ing, results in the greatest amount of 
distortion. When a.c. shunt loading 
exists, the detector, while the carrier is 
modulated, sees a lower load impedance 
than it does when the carrier is not 
modulated. RC coupling to the following 
audio stage and the a.v.c. system both 
can contribute to shunt loading. 

Here is what happens. When the car- 
rier is unmodulated, the detector de- 
velops a constant d. c. voltage propor- 
tional to the carrier level. This voltage 
causes a current to flow only through the 

detector load resistance. As the carrier is 
audio modulated, however, current also 
flows through the coupling capacitor and 
following grid resistor. The grid resistor 
is then effectively in parallel with the 
detector load resistor. 

The a.v.c. system behaves in the same 
way although the resistor and capacitor 
causing the shunt loading are in a some- 
what different circuit arrangement. The 
a.v.c. loading is removed by simply sep- 
arating the functions of detector and 
a.v.c. rectifier. 

Shunting from the following audio 
stage can be reduced simply by making 
the grid resistor many times larger than 
the d.c. load resistance. In an effort to 
reduce distortion it is common to use a 
load resistance of 0.5 meg and a grid 
resistor of 10 megohms. 

An interesting circuit appearing in 
the Radiotron Designer's Handbook, for 
all practical purposes, eliminates shunt 
distortion by direct coupling the de- 
tector to a cathode follower. The cathode - 
follower buffer offers considerable merit, 
but it was unsuitable for our purpose. 

We wanted to use a small a.c. -d.c. 
radio as the combination tuner and radio. 
There was not enough room on the 
chassis for another tube unless, per- 
haps, a subminiature tube. Furthermore, 
using tube meant power would have to 
be supplied to the heater and plate 
either from the receiver, or externally 
from the amplifier. This, we felt, would 
he undesirably cumbersome. So, we de- 
cided upon the circuit of Fig. 1 more 
suitable to our purpose but still resem- 
bling the Radiotron circuit. 

The circuit is beautifully simple. There 
is no need for external filament power 
and it is small enough to fit into just 
about any chassis. 

16 

Fig. 2. The sim- 
plest kind of 
a.c. -d.c. receiver 
serves as an inex- 
pensive tuner of 
good quality for 

AM reception. 

Fig. 3. Method of appliqueing a pickup 
coil to the last i.f. transformer. 

The auxiliary- detector feature auto- 
matically separated the a.v.c. and de- 
tector functions. The problems of shunt 
distortion and the feeding of a shielded 
cable were both solved by using a 
grounded -collector transistor circuit. 
Grounded -collector transistor circuits are 
characterized by high input resistance 
and low output resistance. Thus, in most 
respects, the grounded -collector circuit 
is a dual of the cathode follower. 

Since positive voltage is available in 
all vacuum -tube amplifiers, a n -p -n alloy - 
junction transistor was chosen for the 
grounded -collector circuit. A p -n -p 
transistor would have presented a power 
supply problem because it must have a 
negative voltage. 

Generally, the cost of n -p -n transistors 
has been prohibitive but the price of the 
Sylvania 2N35 has just recently been re- 
duced making it competitive with the 
better p -n -p transistors. The 2N35 is a 
low- noise, high -gain, high -quality unit 
available from most mail -order houses. 

The diodes, C CZ, and C4 are 
mounted on a terminal board inside the 
receiver cabinet next to the last i -f can. 
Because of the high temperatures inside 
the radio cabinet, the transistor and the 
remaining components are mounted on 
the outside. With the transistor mounted 
on the outside, only a few millivolts ap- 
pear between the transistor base and 
ground. This small voltage is not enough 
to affect detector operation appreciably. 

Construction 

Construction is simple. To make mat- 
ters even more simple, we built our 
model on specially staked terminal 

(Continued on page 39) 
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Input Transformer Design 
NORMAN H. CROWHURST 

Continuation of the discussion of amplifier performance as 
related to input transformers and their design characteristics. 

WF, WILL NOW CONSIDER the effect of 
the reactances which the trans- 
former will contribute. The pri- 

mary inductance will add a further low - 
frequency loss element which will make 
the ultimate slope at the low frequency 
end in the region of 18 db per octave. 
This is because it is combined with the 
source and load capacitances as the other 
reactance elements for the low -frequency 
roll -off. Leakage inductance, acting be- 
tween input and output capacitances, 
will similarly introduce an 18 -db -per oc- 
tave ultimate rolloff characteristic. The 
relevant circuits are shown in Fig. 8. 

Apart from the restricting influence 
that this will have on the effective fre- 
quency bands that could be designed 
into such a transformer, there is also the 
practical difficulty of designing a unit 
that will have a smooth rolloff character- 
istic at both ends for the required fre- 
quencies. Any effort to complete such a 
design proves that it is impossible to 
achieve any practical step -up while 
maintaining a reasonable degree of 
fidelity. 

However the fact that an ideal step -up 
is possible means that such matching 
can be arranged for a relatively narrow 
frequency hand, and hence might be 
worth considering for such an instru- 
ment as a hearing aid. The factor to 
consider then is whether the transformer 
would contribute sufficient extra gain to 
he worth its additional cost as compared 
with other methods of picking up gain. 
In hearing aid work, the reason for 
which an input transformer is usually 
employed in high -quality reproduction 
does not obtain; background noise is not 
an important factor here. 

Practical Design 

Having explored the possibilities of a 
transformer as an ideal component, we 
next have to consider design of a practi- 

al transformer. The first thing to do is 
to select a suitable core material and 
.ore configuration. 

As input transformers invariably have 
to operate at extremely low level and 
hence low flux density, the important 
feature about an input transformer core 
material is that it shall have high initial 

150 -47 14th Road, Whitestone 57, N. Y. 

permeability. The initial permeability 
of a magnetic material is controlled by 
the magnetization characteristic of this 
material in its first stage. According to 
currently accepted magnetic theory, the 
first stage is explained as being due to 
the more close alignment of those crys- 
tal lattices in the magnetic structure 
that are already approximately oriented 
in a major direction corresponding to 
the direction of magnetization. 

The achieving of a high permeability 
in this region must rest, according to 
this theory, upon complete relieving of 
molecular stress within the material, and 
in practice this conjecture is substan- 
tiated. Materials developed to have high 
initial permeability require special an- 
nealing to relieve every vestige of molec- 
ular stress within the material. This is 
the principal reason why these particu- 
lar alloys are expensive. Not only do the 
materials that go to make up the alloys 
have to be blended with chemical purity 
and precision but after the material has 
been worked such as by rolling and 
stamping it, a costly annealing process 
has to be applied. 

To date the highest initial permeabil- 
ity has been achieved with nickel iron 
alloys, in a combination that, with proper 
annealing, gives initial permeabilities 
better than 105. These alloys also have 

Source 
Capacitance 

Primary 
Inductance 

Grid Inp.. 

Capoci tan cr 

-{(--/ 00 a eavMs 9. 

,o-p. 

T oPa_,,nr . 

Fig. 8. Equivalent circuits for the low - 
and high- frequency response of a trans- 
former operating between capacitive 
source and load. (A), the equivalent for 
low frequency response, and (B), the 
equivalent for high- frequency response. 

relatively high resistivity, to give low 
eddy -current losses, but this is not 
usually very important on input trans- 
former design, for which reason it is 
unnecessary to go to the extremely thin 
laminations. 

Grain oriented materials do not seem 
to give appreciably better initial per- 
meability than the simple heat treated 
nickel iron alloy, so there is no point in 
going to the C core construction for in- 
put transformers. 

The next problem is the selection of a 
suitable core shape. The factors deter- 
mining shape are: (a) primary induc- 
tance; (b) leakage inductance; (c) wind- 
ing capacitance. 

The shape has to be so chosen as to 
give a maximum value as of (a), con- 
sistent with minimum value of (h) and 
(c). Where (c) can be neglected, as with 
output transformers and other trans- 
formers working at lower impedances on 
both sides, selection of shape can readily 
be reduced to a theoretical economic 
basis, as described in an earlier article 
on transformer design. ( "Audio Trans- 
former Design," AUDIO ENGINEERING, 
Feb. 1953). But when capacitance enters 
the picture the problem is no longer so 
simple. 

In addition to the theoretical factors 
listed above, there is the practical limita- 
tion imposed by the smallest gauge of 
wire that can be wound with the equip- 
ment available. This limits the maximum 
number of turns that can be gotten into 
a given winding crossectional area. 
When applying a purely mathematical 
theory for optimum shaping, this does 
not take into account physical limita- 
tions of wire gauge, but assumes a wire 
may be drawn and wound on the bobbin 
as thin as may be dictated by the mathe- 
matical solution. 

The writer has found a useful ap- 
proach in the tabulation of various data 
about certain available cores, which fall 
in a general group suitable for this 
purpose, as shown in Fig. 9. For the 
purpose of the tabulation, it is assumed 
that the transformer will be wound as 
full as economically possible with two 
windings occupying equal winding area. 
One of these windings is assumed to 
have 1000 turns of a wire gauge chosen 
so as to fill its one half of the available 
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area and the various losses are referred 
to this winding. 

The d.c. resistance of this winding is 
calculated and the core losses due to 
eddy current are referred to it. This in- 
formation will give a figure of power 
transfer efficiency (when the secondary 
is loaded), and also a value for efficiency 
when unloaded on the secondary. In the 
first case, the loss in both windings will 
contribute to the series losses, while in 
the second case, the loss in the primary 
winding only is compared with the re- 
ferred core losses. A working impedance 
is evaluated for the 1000 turns such as 
to enable the transformer to operate at 
maximum power transfer efficiency. This 
working impedance for a 1000 -turn 
winding can then form the basis of a 
theoretical frequency response for this 
type of core. Primary inductance is 
evaluated from data on the core material, 
and the 3 -db point with this working 
impedance entered on the table. Leakage 
inductance is similarly computed with 
the aid of Fig. 10, and referred to this 
same 1000 -turn winding, from which a 
3 -db point for the upper end of the re- 
sponse is evaluated. 

Next calculate the maximum numbers 
of turns that can be put into the other 
half of the winding space, using the 
finest gauges of wire that can be wound 
successfully on this type of bobbin. 
These numbers are used in conjunction 
with the working impedance obtained 

for 1000 turns to evaluate the maximum 
referred impedance on the secondary 
side and the winding capacitance of these 
turns, from Fig. 11. This tabulation is 
then very useful for applying in practi- 
cal design. 

We shall not necessarily calculate the 
number of turns on the basis of this 
theoretical optimum. It may be that the 
low- frequency rolloff point listed is not 
low enough, while the maximum avail- 
able step -up listed gives an impedance 
which will produce too much loss at the 
high -frequency end, due to winding and 
grid input capacitance. If this is the case 
then a larger number of turns can be 
used for the working impedance re- 
quired, which will give a better induc- 
tance than that based on the theoretical 
maximum efficiency condition, and will 
also reduce the available step -up so that 
the working impedance in the grid cir- 
cuit is lower and hence the high -fre- 
quency response acceptable. 

Alternatively, a core having an ex- 
aggerated core cross section compared 
to winding area may give a low -fre- 
quency rolloff point which is unneces- 
sarily low and, due to the restricted 
winding space, may limit the step -up so 
that the high -frequency response is also 
unnecessarily good. In this case a lower 
number of turns can be used to represent 
the desired working impedance, so as to 
enable a higher step -up to be obtained, 
bringing the response range down to 
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simple double -wound transformers. This chart assumes that 
the spacing between the windings is negligible compared to 
the winding dimensions themselves. Inductances referred to 
windings outside the range from 100 to 1000 turns can be 
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something that is still acceptable, al- 
though we have increased the effective 
gain of the transformer. 

Having selected a suitable approach 
the design should be completed out, the 
primary inductance, leakage inductance 
and winding capacitances calculated, 
and the whole frequency response com- 
puted with the aid of Figs. 4, 5 and 6. 

It may be found that the combination 
of parameters results in a peak at the 
high- frequency end of the response 
which will need attention by use of re- 
sistance loading. Usually this means that 
the transformer has been made unneces- 
sarily good, in the sense that too much 
good material has been put into it. A 
smaller transformer, using a more slen- 
der core cross section, with a greater 
number of turns, will usually achieve as 
good a response with less material cost 
and in addition without the necessity of 
resistance loading on the secondary. 

The important thing to notice in de- 
signing an input transformer is that it 
is designed for a specific circuit condi- 
tion. It is a pity that many manufac- 
turers' catalogs do not indicate precisely 
the circuit condition for which the trans- 
formers are designed. 

From the way the catalogs list them, 
it would appear that a 50:1 step -up 
transformer from a 50 -ohm microphone 
is designed to be terminated with its 
matching impedance of 125,000 ohms. 
In a small transformer, with an efficiency 
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calculated by using a number that is larger or smaller than 
the desired number by a multiple of 10, and then multiplying 
or dividing the result from the chart by the same multiple of 
100. Fig. 11 (right). Chart for calculating the self capacitance 
of a random -wound winding. This chart does not include 
capacitance from one winding to another, or to core, which 
can be computed from recognized formulas separately. If the 
coil is impregnated, the result should be multiplied by the 

dielectric constant of the compound used. 
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CORE 
DESIG- 

NATION 

1 

MAXIMUM 
EFFICIENCY 

CONDITION OF COLUMN 2 

Impedance 
for 1000 

turns 
ohms 

4 

Low 
Frequency 

3 db pt. 
cps 

5 

High 
Frequency 

3 db pt. 
kc 

6 

Maximum 
Impedance 

Winding 
Capacitance Power 

Transfer 

2 

Step -up 

3 

0-42 F46 

AWGIAWG 
7 

F42 

AWG 
8 

F46 

AWG 

A 87.5 99.6 1120 30 20 .4 M .I M 2Bppf 

85 NNf 

l7ppf 
50 NNf B 89 99.7 3400 25 80 .12 M . 3 M 

C 87.5 99.6 1800 30 60 .18 M . 4 M 30 NNf 20 NNf 

Fig. 9. Method of tabulating dota about regular core s'zes used for input trans- 
formers to give a quick first approach to design. The significance and method of 

deriving the various columns is described in the text. 

probably not better than 80 per cent 
under maximum energy transfer match- 
ing conditions, this results in 2 db loss. 
This is probably not the method of op- 
eration intended, but if it were, a better 
input transformer could be designed, not 
to require such heavy resistance loading 
and so that the secondary could be op- 
erated directly into the grid without a 
shunt resistance. This design would avoid 
the 2 -db loss and probably get a bigger 
step -up ratio as well. 

However, it is suspected that in most 
instances the quotation of an impedance 
figure for the secondary is merely an 
alternative way of prescribing the step - 
up ratio. 

In the writer's opinion a successful 
specification of an input transformer 
should state: 

(a) the source impedance for which 
it is designed, 
its step -up ratio, and 
the resistance, if any, which 
should be placed across its sec- 
ondary to obtain optimum fre- 
quency response. 

(b) 
(e) 

Multiple Inputs 

A special type of input transformer 
requires to be operated with more than 
one input source. Here the choice of 
winding arrangement will again depend 
on the circuit components with which 
the transformer is to be used. 

If the secondary can be operated un- 
loaded, except for the grid input capaci- 
tance, and if, with all the input source 
impedances used, the leakage induction 
is unimportant, then the winding ar- 
rangement used to provide for alterna- 
tive inputs is also unimportant. A 
tapped winding may be used or two sep- 
arate windings, whichever suits the me- 
chanical details of circuit configuration 
best. 

But if the secondary has to be loaded 
to achieve the necessary uniformity of 
frequency response, the best arrange- 
ment is to place one winding inside and 
the other winding outside the secondary 
so that each of the primaries is closely 
coupled to the secondary winding. 

In many applications an input trans- 
former has only to be designed for one 
or two specific impedances which are 
determined beforehand. But occasionally 
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it is desirable to design an input trans- 
former for use with an amplifier to pro- 
vide a wide variation of input matching 
to suit any possible impedance that may 
arise. With an input transformer it is 
not usually necessary to provide preci- 
sion matching for a specific impedance. 
Any matching within a 2:1 range should 
be sufficiently close. Also the close con- 
trol of leakage inductance is not vitally 
important. For this reason an input 
winding can conveniently be constructed 
on a tapping arrangement as follows: 

Starting with a winding with a single 
tapping, such that the number of turns 
between the tap and one end is 1.6 times 
the number of turns between that tap 
and the other end, this will accommodate 
three different impedances spaced in 
geometric progression, at a ratio of 
approximately 2.6 :1. Suppose the lowest 
number of turns is 10 and the other part 
of 16 turns, makes a total of 26 turns. 
If the 10 turns represents an impedance 
of 1 ohm, the 16 turns will represent an 
impedance of 2.6 ohms while the 26 
turns will represent an impedance of 
about 7 ohms. 

Another tapping can then be added 
with an additional 1.6 x 26, or 42 turns 
which will make available further im- 
pedances of 18 ohms and 45 ohms (using 
round figures). This brings the total 
number of turns up to 68. If we now 
add a further 1.6 x 68, or 110 turns, we 
shall extend the available impedances up 
to include 120 and 300 ohms. 

Thus we have provided an impedance 
matching covering a range in excess of 
300:1 with only five terminals. This is 
illustrated in Fig. 12. The actual num- 
bers used of course can be made to suit 
the desired impedance range. The nomi- 
nal impedances can be arranged to go 
from 2 to 600, in which case the arrange- 
ment would satisfactorily cover a range 
of impedances from 1 ohm to 1000 ohms 
without any serious mismatching. 

Shielding 

A final very important point in the 
design of input transformers concerns 
adequate shielding. Because these com- 
ponents are required to handle low -level 
signals, they will also be required to 
discriminate against the pickup of spu- 
rious signals. The most notorious form of 

stray pickup which input transformers 
can introduce is due to stray magnetic 
field. Protection against this can be pro- 
vided by utilizing magnetic and electro- 
magnetic shields to prevent the stray 
field from reaching the core of the trans- 
former. 

Just a word here on a factor that 
doesn't seem to be generally appreciated. 
The usual way of testing the effective- 
ness of shielding against magnetic field 
consists of placing the transformer, 
complete in its shielding system, in a 
calibrated field, which is provided by a 
loop of wire of specified number of 
turns, and usually 1 ft. square. The 
transformer under test is placed at the 
center of this square. The artificial field 
thus generated is practically uniform, 
due to the fact that the square is large 
compared to the dimensions of the shield 
and transformer under test. 

Thus the value of discrimination 
against field determined by this test holds 
only for a uniform magnetic field. Unfor- 
tunately, many shielding arrangements 
do not give the same discrimination 
against stray pickup when the field is not 
uniform. And in practice, such as when 
the interfering field radiates from the 
core of a power transformer or smoothing 
choke, the field is not uniform. Measure- 
ments in a non -uniform kind of field are 
difficult to specify, but tests should be 
conducted, purely on a comparison basis, 
to see how much significance can be 
attached to the measurements according 
to the standard specification method. 

It has been found, in some instances, 
that two transformers of different con- 
struction, which gave identical discrimi- 

(Continued on page 89) 

42 turns 18 ohms 

10 turns I ohm 45 ohms 
7 ohms 300 ohms 

16 turns 2.6 ohm 

110 turns 120 ohms 

(A) 

NOMINAL 
IMPEDANCE RANGE COVERED 

2 ohms I ohm to 3.2 ohms 
5.2 ohms 3.2 ohms to 8.5 ohms 
14 ohms 8.5 ohms to 22 ohms 
36 ohms 22 ohms to 57 ohms 
90 ohms 57 ohms to 150 ohms 

240 ohms 150 ohms to 390 ohms 
600 ohms 390 ohms to 1000 ohms 

(B) 

Fig. 12. Showing the multitapping 
method described in the text. At (A) the 
sequence of turns in the winding, and 
the combinations used for different im- 
pedances, on the assumption that 10 
turns represents a nominal impedance of 
1 ohm. At (8), showing how this arrange- 
ment provides continuous coverage for 
the range from 1 ohm to 1000 ohms, by 
using a sequence of nominal impedances 
starting at 2 ohms. 
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Transistor Bias Stabilization 
PAUL PENFIELD, jR." 

A continuation of the MAY article on the same sub- 
ject. Here a more complete chart of stability formu- 
las is presented, with various approximate formulas. 

peRT I of this article described in 
simple terms how circuit design 
plays a large part in determining 

transistor bias stabilization. We saw 
that some circuit bias configurations 
were better than others in maintaining 
constant bias. conditions. Temperature - 
induced variations in cut -off current can 
cause a change in collector current bias 
several times the cut -off current, unless 
precautions are taken in designing the 
bias circuit. 

The bias stability factor, S, is equal to 
the ratio of a small change in collector 
current to the small change in cut -off 
current producing it. The lower the value 
of S, the more constant will be the tran- 
sistor bias conditions, and therefore the 
higher quality will be the finished am- 
plifier. Formulas for S were presented 
in a chart for a number of popular bias 
conditions, and the method of deriving 
the formulas was presented in sufficient 
detail to enable readers to work out for 
themselves unusual single -stage configur- 
ations which they may encounter. 

Two assumptions were made which 
somewhat limited the scope of Part I: 
first, it was assumed that the transistor 
was kept in a region where the collector 
voltage had no effect whatever on the 
collector current, and secondly, it was 
assumed that the emitter current had no 
effect whatever upon the emitter -to -base 
voltage. These two assumptions simpli- 
fied the derivation sufficiently that the 
resulting formulas were not unduly com- 
plicated. In most cases of practical in- 
terest, these two assumptions are suffi- 
ciently valid to preclude the necessity of 
deriving more complete formulas. 

However there are three reasons why 
an investigation of the more complete 

752 Lakeside, Birmingham, Michigan. 

Fig. 6. Small- signal equivalent circuit 
for transistors, used in the derivation. 
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bias stabilization formulas is of interest. 
First, it is more complete, and will 
apply in cases where the above simplify- 
ing assumptions induce errors large 
enough to be troublesome. Such instances 
may, for example, be in point- contact 
transistor amplifiers, or in amplifiers 
using special- purpose transistors, or 
where extreme accuracy is required. 
Secondly, computation of the complete 
formulas will enable us to determine 
just how much error is introduced by 
our simplifying assumptions, and can 
thus be used as a double check. And 
thirdly, the method of deriving the com- 
plete formulas applies better than the 
simplified method to two or more di- 
rectly- coupled stages, where the stability 
problem may be considerably worse. 
Often it is advantageous to direct -couple 
transistor audio amplifiers, either to save 
the expense of a large coupling capaci- 
tor, or to save on space and weight. 

The derivation of complete formulas 
for S proceeds from the transistor equiv- 
alent circuit shown in Fig. 6. This equiv- 
alent circuit uses three resistances, one 
associated with each lead, and an active 
element in the form of a current genera- 
tor air shunting the collector resistance 
R,. Since a is defined as the short - 
circuit current gain, 

a= {sl ° a + (i -a) (12) 

(1 -a) R,, 
a -a- 

And since Rb « R,. normally, a a. It 
should be stressed that this equivalent 
circuit is not the only possible one, but 
it is very widely used because engineers 
like to think intuitively of a resistance 
in series with each lead. However, the 
collector resistance, the emitter resist- 
ance, and the base resistance do not 
represent the lead resistance and bulk 
resistance of the germanium, but rather 
are incremental resistances due to all 
causes. Do not confuse the small -signal 
equivalent circuit shown in Fig. 6 with 
the structure of an actual transistor. 

The equivalent circuit shown applies, 
strictly speaking, only at a given oper- 
ating point. The parameters shown (a, 
Rr, R5i and R,) are themselves functions 
of the operating point, and because of 
this, this equivalent circuit (and any 
equivalent circuit) applies only at some 

or 

(13) 

stated operating point, at some given 
temperature? 

However, in our derivation here, we 
will assume that the parameters are 
constant over any operating range en- 
countered. In a practical case, unless the 
stability factor S is very high, and a 
wide temperature range is encountered, 
or else unless the transistor drifts into 
saturation, the difference between the 
calculated and experimental bias changes 
will be completely insignificant. A dis- 
cussion of the variation of the param- 
eters with temperature and with oper- 
ating point is outside the scope of this 
article? 

Before we start the actual derivation 
of the stability formulas, it is well to 
review briefly some points about the der- 
ivation last month. First of all, recall 
that we found that the actual position 
occupied by the bias batteries made no 
difference whatever in the values of S 
obtained. The value depended only on 
the resistances seen by the transistor. 
Again this is so, even considering our 
new equivalent circuit. We will take 
advantage of this fact again, and derive 
a complete formula for the general con- 
figuration shown in Fig. 7. 

Secondly, we assumed previously that 
the collector current was independent of 
the collector voltage, and that the emit- 
ter voltage was independent of the emit- 
ter current. This corresponds to consid- 

2 This fact of course merely explains the 
importance of stabilizing the operating 
point well, for otherwise a temperature - 
induced change in operating point will 
significantly alter the performance of a 
transistor amplifier. 

3 See for example Chapter 2 of Shea, 
R. F., Transistor Audio Amplifiers, Wiley, 
New York, 1955. 

. 
R, R4 

Fig. 7. A general bias diagram, which 
can be specialized into a number of prac- 
tical circuits by appropriately selecting 
the resistance values and placing the 

voltage sources. 
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ering Re= 00, Rb = 0, and Re= 0 in our 
new equivalent circuit, so the formulas 
obtained last month are merely approxi- 
mate cases of the complete formulas we 
will derive here. 

The Complete General Formula 

The derivation of the complete gen- 
eral formula for the circuit of Fig. 7, 
using the small -signal equivalent circuit 
shown in Fig. 6, is quite complex. The 
circuit of Fig. 8 illustrates the objective: 
that of determining the incremental ratio 
ie /i3O in terms of the four transistor 
parameters Re, Rb, Re, and a, and the 
six circuit resistors R Rs, R3, Ri, R 
and Re. This particular bias configura- 
tion is used, because a large number of 
circuits of practical interest may be 
made by specializing the circuit values 

/ R,. + R° 
i 

/ 
is used to be of resistance. ̀  o 

consistent with the convention that i 
is the short -circuit thermal current with 
the emitter open- circuited. 

The actual derivation will not be 
given, since it is quite straightforward, 
but complicated and tiresome. No useful 
purpose would be served by consuming 
space for the derivation. The final an- 
swer -that is, the complete general for- 
mula for S -is also quite complicated: 

parameters, is presented in the table as 
formula i in each case. Formula ii is 
obtained by assuming Rem Rb, and in- 
corporating R, and Rb into the external 
resistances R, and R, respectively, when- 
ever these are not set equal to zero in 
the circuit. 

Formula iii in each case is still more 
approximate- assuming that Re is much 
larger than any of the other circuit re- 
sistors. Formula iv is made in each case 
by neglecting Re and Rb when this has 
not already been done. This result is 
usually a fair approximation. Formula 
v, the least accurate, is made by neglect- 
ing the difference between a and 1, and 
is often quite a bad approximation. 
These last formulas are the simplest; 
however judgement and discretion should 
be used in employing them. 

An Example 

The circuit of Fig. 9 was used in 
Part I as an example of how to deter- 
mine the d.c. resistances, given a com- 
plete audio amplifier stage. The value 
for S we arrived at, assuming a = .95, 
is 2.96. Now assuming not unusual val- 
ues as follows : Re =1 meg, Rb = 800 
ohms, and Re= 25 ohms, we find that 
the new value for S is 3.24. (using 

¢:,F RcRb 
. 

.---. 
Rc r 

Rc R6 

e 

Fig. 8. Derivation of ic/ico proceeds 
from this diagram, which merely uses 
Fig. 6 circuit in the configuration of Fig. 7. 

ohms internal impedance, and loaded 
with 10,000 ohms, the power gain would 
drop more than three decibels due to 
changes in the transistor parameters 
brought about by the changed bias con- 
ditions. 

Often it is possible to control the bias 
stabilization in such a way that vari- 
ations in parameters introduced by 
changes in operating point are some- 
what counteracted by changes due di- 
rectly to temperature. Other `tricks 
available to one who builds wide -tem- 
perature -range amplifiers are too numer- 

(Re+1db) (A+B) 
S-(Re+Rb) A+[Rb+R,+Re+(Re+ lib) (1-a)] B+R,,R, (R,+R,+R,+Re+ Rb) +R3R; (R,+ Rb) 

where 
A= (R, +Re) (Rs +R,, +R,) +R=R, 

(15) 
and 

B= (R,+ Rb) (Rs +R, +R,) +R,R, 
(1G) 

By letting Re = co, Rb = 0, and Re = 0, 
this cumbersome result reduces to 

formula i for circuit #2 in Table II). 
If it were desired to find out how the 

d.c. bins changes from room tempera- 
ture to 70° C, this is very easy. Let's 
assume that the room temperature cut- 
off current is 2.0 pa -not an unusual 
value. In that case, the cut -off current 
at 70° would be 45.2 µa, since the cut- 

al1{s + (R,R4) 
S 1+ ¡ z 

I 

(1-a) I (R,+Rj)+R,+R,J +R,+R4+R3 (R,,+Rs) 

which is just the answer obtained when 
we made the assumptions mentioned. The 
exact formula (14) is quite long, and in 
practice the simpler formula (17) would 
be used whenever possible. 

The general formula may be simplified 
considerably by considering special cases 
of practical interest. Table II is the 
result of doing this -the thirteen circuits 
shown in the table are obtained by spe- 
cializing values of some of the resistances. 
The first nine are single- battery con- 
figurations, and the last four are two - 
battery cases. The complete formula for 
S, taking into account the transistor 
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(17) 

off current rises exponentially vvitli 
temperature, doubling every ten degrees 
C or so. With our calculated stability 
factor of 3.24, this means that the tem- 
temperature- dependent collector current 
will amount to some 146 µa. If the tran- 
sistor were originally biased at 0.2 ma. 
collector current, the rise due to temper- 
ature would be over half as much. The 
characteristics of the amplifier would 
change considerably due to the shift in 
bias conditions, since small -signal pa- 
rameters change rapidly at low collector 
currents. For instance, if the transistor 
were driven from a source with 1.000 

ous to go into here -however the subject 
of bias stabilization is fundamental to 
all of this type of work. 

Point -Contact Transistors 

The formulas listed in Table II were 
derived for the case of a p -n -p junction 
transistor. However, they apply equally 
well to an n -p -n junction transistor, pro- 
vided that the bias battery polarity is 
reversed. The various approximate for- 
mulas ii v were made by making ap- 
proximations expected to be valid for 
both types of junction transistors. 

However, formula i in each case can 
(Continued on page I1) 

17.000 

Fig. 9. A practical stage which can be 
put into the form of Circuit #2 of Table 

I for calculating S. 
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Room Environment 
EDGAR M. VILLCHUR 

The final channel of a sound system is the room itself, which may have a profound effect on 

quality. The author discusses the problem of room acoustics, and what can be done about it. 

Sound -Chapter 12 

L 
IKE THE WEATHER, room acoustics is 
a subject which is talked about but 
seldom acted upon. There are, of 

course, many situations in which the 
builder of a sound reproducing system 
lacks either the power or the authority 
to take measures relative to the acousti- 
cal environment of the room (hi -fi wives 
being as they are -justifiably). But there 
are also principles that can be followed 
which, without turning things upside 
down, are able to improve significantly 
the performance of an installation in a 
given room. 

Position of the Speaker System 

If a speaker were mounted in an 
infinite, non -absorbent wall it would 
look out on half the universe. If it were 
placed at the junction of two such walls 
it would "see" only a quarter of the uni- 
verse, and at the junction of three walls 
it would be restricted to servicing one - 
eighth of the universe. We refer to these 
conditions as the speaker seeing, or 
radiating into, a solid angle of 180 deg., 
90 deg., and 45 deg., respectively. 

The dimensions of a living room are 
not infinite, but the analogy to mounting 
a speaker system mid -wall, at the junc- 
tion of floor and wall, and in a corner 
on the floor (or at the ceiling), should 
be evident. These three positions, in the 
order mentioned, progressively restrict 
the speaker's solid angle of radiation. 

In the case of the infinite restricting 
surfaces it is obvious that when the 
solid angle is decreased the sound radi- 
ated by the speaker is concentrated, and 
a given amount of power will create 
higher sound pressures at a given dis- 
tance from the source. In our room, 
however, the same cubic volume has to 
be filled with sound no matter where 
we place the speaker. We can properly 
ask, therefore, whether the solid angle 
of radiation makes a difference in room 
performance. 

The answer is that it makes a pro- 
found difference. The reason lies in the 
fact that vibrating diaphragms do not 
normally radiate power uniformly in all 
directions, and that the nature of their 
directional pattern depends on the fre- 
quency of the sound being produced. 

Any rigid vibrating surface will have 

` ß5 Thoradi7ce St., Cambridge 41, Mass. 
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a broader pattern of sound radiation as 
the frequency is lowered until, at a given 
frequency, it becomes essentially non- 
directive ; that is, it radiates equally in 
any direction. (This occurs when the di- 
ameter of the radiating diaphragm is 
less than 1/3 of the wave -length of the 
sound.) 

Let us take a loudspeaker system and 
place it in the middle of the floor, where 
the solid angle which it sees is maximum. 
The higher -frequency components will 
be concentrated in the area ahead of the 
speaker, while the bass will be diffused 
in all directions. The ratio of bass power 
to treble power, at a given listening 
position, will thus be affected; the 
speaker will show a loss of bass. 

Now let us move the speaker back 
against the wall. The solid angle is re- 
duced to 90 deg., and the sound density 
of the bass will be higher relative to the 
mid -range and treble. In a corner, on 
the floor, the relative amount of bass will 
be greatest. The bass is restricted to more 
or less the same angle of radiation as 

While this is the last chapter in the 
series, as the author indicates, his 
next -to -last chapter -the second port 
of the installment which appeared in 
the June issue and covered loud- 
speaker enclosures -will appear in 
the August issue. The subject will be 
"Horns." Ed. 
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FREQUENCY IN CYCLES PER SECOND 

Fig. 12 -1 Smoothed frequency response 
of a speaker system at four different 
solid angles of radiation. (a) Corner of 
room, on floor (45 deg); (b) junction of 
floor and mid -wall (90 deg); (c) mid -wall 
(180 deg); (d) suspended at center of 

room (360 deg). After Beranek. 

the mid -range and treble; it is not 
thinned out, as it would be if it were 
permitted to spread in all directions at 
the same time that the dispersion of 
higher -frequency components was re- 
stricted. 

The differences in bass response which 
result from varying the mounting posi- 
tion of the speaker system may be 
greater than those which exist between 
different brands of speakers. The change 
from mid -wall to three -sided corner 
mounting will increase the relative bass 
power about four times (6 db). Figure 
12 -1 illustrates the difference in fre- 
quency response associated with four 
types of mounting position. The dotted 
line is for the speaker in the actual cen- 
ter of the room, on a pedestal or dan- 
gling by a rope. Here the loss of bass 
power, compared to that from a three - 
sided corner, is by a factor of 8, or 9 db. 

What we have shown is that a corner 
mounting position, on the floor or at the 
ceiling, provides the fullest bass. This 
does not imply that such a mounting 
position is optimum for all rooms or for 
all speaker systems. A system (or room) 
that tends to be bass -heavy, for example, 
will be improved if the speaker is taken 
out of the corner, or raised off the floor. 
A floor position may also be less than 
optimum from the point of view of the 
treble; it is not normally desirable for 
the treble speaker to be low. Keeping 
the speaker enclosure cater -cornered, but 
several feet off the floor, is often an ex- 
cellent compromise. 

Compensating for Speaker Placement 
The changes in bass response-either 

attenuation or over -emphasis -associated 
with less than optimum speaker place- 
ment may be compensated in the ampli- 
fying system. The bass tone control in 
the amplifier may do some good, but if 
we examine the curves of Fig. 12 -1 we 
will see that the "hinge" or transition 
frequency is about 200 cps, much lower 
than the transition frequency of most 
bass tone controls. Transition points be- 
tween 500 and 1000 cps are typical of 
commercial bass control circuits. 

A more accurate compensation for the 
variation in speaker placement is pro- 
vided by a damping factor control on the 
power amplifier. Such a control acts ef- 
fectively as a bass tone control which is 
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hinged in the region of an octave or two 
above speaker resonance (the exact posi- 
tion depending on the values of DF 
used), and may thus be thought of as a 

compensator for different speaker mount- 
ing positions. Any adjustment of the 
damping control which secures flat bass 
response automatically secures optimum 
electrical damping at the same time. 

The smaller the solid angle into which 
the speaker operates the higher the 
damping factor that is called for, and 
conversely, the larger the solid angle the 
lower the optimum value of DF, other 
conditions being the same. Thus, for a 
speaker at the junction between wall and 
floor, and for three -sided corners espe- 
cially, the proper damping factor may 
normally be expected to be high in value. 
(Once the damping factor is as high as 
five there is little change produced by 
raising this value further. Increasing the 
DF to infinity could produce a maximum 
change in bass response of about 2 db; 
increasing the DF from 10 to infinity 
could produce a change of about 1 db). 
For larger solid angles, such as would be 
produced by mid -wall mounting, lower 
values of DF are called for, in some 
cases values of the order of one or less.' 

The optimum value of damping factor 
is a function of the speaker used, the 
solid angle of radiation, and other con- 
ditions of the room environment. The 
best way to determine this optimum 
value, when damping control is available, 
is by trial and error. Using program 
material with a liberal low bass content, 
the damping factor is adjusted until the 
bass is most musically natural, neither 
over -heavy and boomy nor thin. Organ 
pedal tones, bowed and plucked bass 
viols, and bass drums provide good musi- 
cal material for this adjustment. 

The influence of the amplifier damp- 
ing factor on speaker bass response is, 
however, severely limited in many cases. 
The influence is greatest where the 
speaker relies primarily on its electro- 

1 The range of damping factor values re- 
ferred to here does not extend into the 
negative region. 

Fig. 12 -2 Theoretical radiation pattern of 12 -in. speaker (ignoring cone break -up) at 
different frequencies. A smaller speaker would have much better treble dispersion 
characteristics. (Courtesy Jensen Mfg. Co. from Jensen Technical Monograph No. 1). 

magnetic system for damping (as do al- 
most all direct -radiators), and is least 
when the damping provided by acoustical 
or mechanical means (such as effective 
horn -loading, damped bass -reflex ports, 
or mechanically damped suspension sys- 
tems) is predominant. Amplifier damp- 
ing is, of course, powerless to control the 
effects of room resonances. 

Room Liveness 

A room is "live" when it is very rever- 
berant ; it is called dead when the rever- 
beration is very much subdued. When 
one enters a room the sound of footsteps, 
conversation, etc., take on a characteris- 
tic quality, -a ring or a dullness asso- 
ciated with the acoustical environment 
of that room. The relative liveness of the 
room can also be tested roughly by lis- 
tening to the sound of a sharp hand -clap, 
and noting the length of time required 
for the sound to die away. The longer the 
time the more reverberant the room. 

The tonal balance of the output of an 
ideal reproducing system may be de- 
stroyed by a room which is too live or too 
dead acoustically. Dead rooms tend to 
over -absorb the higher frequencies (espe- 
cially the mid -highs) relative to the bass, 
giving the sound a dull, muffled charac- 

TABLE 12 -1 
Absorption coefficients of various materials commonly found in the home. 

Material 

Draperies hung srtaight, cotton fabric, 
10 ounces /square yard, in contact with 

Frequency, cps 

128 256 512 
Coefficient 

1024 2048 
of Absorption 

4096 

wall: .04 .05 .11 .18 .30 .44 
Draperies, velour, 18 ounces /square 
yard: .05 .12 .35 .45 .40 .44 
Velour draperies as above, 4" from 
wall: .09 .33 .45 .52 .50 .44 
4" carpet on 1 /a" felt on concrete: .11 .14 .37 .43 .27 .27 
4" carpet on concrete: .09 .08 .21 .26 .27 .37 

Concrete, unpainted: .01 .012 .016 .019 .023 .035 
.5" plaster, lime on wood lath on 
wood studs, rough finish: .039 .056 .061 .089 .054 .070 
.5" plaster, gypsum: .023 .039 .039 .052 .037 .035 
Wood sheeting, pine, .8 ": .10 .11 .10 .08 .08 .11 
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ter. A room that is too live has the oppo- 
site effect, and may be conducive to over - 
bright sound with an accentuated treble 
-the sound may even appear strident. 

Smooth wood or plaster surfaces, bare 
walls and floors, etc., tend to create a live 
room, while drapes, rugs, overstuffed 
furniture and the like work to decrease 
liveness. The absorptive qualities of dif- 
ferent materials commonly found in the 
home is listed in Table 12 -1. 

Once the room liveness has been estab- 
lished, and corrective measures applied 
as best they can be, the operator of a 
high -fidelity system has recource to his 
tone controls and tweeter level controls. 
The neutral position for bass and treble 
tone controls may very well represent 
acoustical imbalance in particular cir- 
cumstances. Occasionally high fidelity en- 
thusiasts have been misled to believe that, 
for the purist, the function of tone con- 
trols is public display in their neutral 
position. Actually, tone controls are a 
powerful means of getting the character- 
istics of the reproducing system and of 
the room to complement each other. 

Treble Dispersion 

It was pointed out in the beginning of 
the chapter that the nature of radiating 
surfaces is to restrict the dispersion of 
sound as the frequency increases. Since 
the higher the frequency the less diffuse 
the pattern, there is a tendency for 
speaker sound to confine itself to an in- 
creasingly narrow beam as the frequency 
goes up (see Fig. 12 -2). Listeners sitting 
on -axis receive the full blast of the con- 
centrated treble, while listeners seated 
off -axis tend to lose the treble portion of 
the spectrum. 

This characteristic may be relieved in 
many ways, and high -fidelity speakers 
should have good dispersion patterns. 
Nevertheless it is difficult to avoid some 
narrowing in the treble, especially the 

(Continued on page 44) 
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On the misery of choice... 

Unless he has special audio engineering knowledge, the music 
lover who sets out to acquire high -fidelity components that best 
fit his ear and purse is faced with the misery of choice. 

He must choose from a number of good components; a few of 
exceptional quality are within his reach; some of indifferent 
merit will no doubt be offered him. 

Choice of high -fidelity components is seldom simplified by price 
alone. The best cannot always be had simply by paying the most. 
And to pay too little is too great a price. 

Even in the unlikely event that all of the many component choices 
have been the happiest ones, there remain intricate and difficult 
problems in precisely intermatching and balancing them. 

Amplifier, pre -amplifier, drivers, horns, cartridge, tuners, styli, 
record changer, sound chamber -each must be a perfect com- 
panion to all. 

Then this talented family must be housed- artfully -to satisfy 
both esthetic demands and the requirements of high -fidelity 
reproduction alike. 

and the wisdom of convenience... 

Professional audio engineers have now eliminated the misery of 
choice ... have now advanced high -fidelity from the hobbyist 
stage and made it available to all. 

This notable engineering achievement brings you this: 

A completely integrated high-fidelity AM -FM phonograph -tuner com- 
bination. 

It is comprised of the very finest components available to anyone, 
anywhere. These components have been so precisely inter - 
balanced and matched as to set new standards in the science of 
audio engineering. 

But more! 

Contained in one superbly audio -engineered console -at once 
sound chamber and fine furniture cabinetry. 

The result? Music of such overwhelming dimensions -such 
natural proportions as only your own ear can describe to you. 
Hear it ... by writing now for the name of a carefully selected 
music salon near you, to 

1500 Union Avenue, S. E. 
.%too Jotaíed Grand Rapids 2, Michigan 

-J^ Engineers, Designers and Manufacturers of Electro- 
Mechanical Musical Instruments Since 1909. 

s 
INC 

EXCLUSIVE THREE -WAY HORN SYSTEM; three -way frequency dividing 
network feeds each horn only that portion of the tonal spectrum each handles best for 
virtually distortion free reproduction throughout the entire audible range; high output 
20 wait amplifier with pre -amplification; G -E variable reluctance cartridge; AM -FM 
tuner; four speed intermix changer; separate volume and loudness controls; accommoda- 
tion for various record characteristics; controls for adjustment to an infinite variety of 
acoustical environments. Same three -way horn system in separate audio- engineered 
sound chambers for corner and wall placement; three other models in Grand Rapids 
fine furniture cabinetry of light or dark mahogany. 

Mark Ill 
in light mahogany 

Three other models in light 
or dark mahogany 
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AUDIOCLINIC? 
JOSEPH GIOVANELLI 

Frequency Response 

Q. In just about all the literate, con- 
cerning tape recorders and amplifiers, I 
have seen references to the frequency re- 
sponse of the individual piece of equipment. 
As I have never seen an explanation of 
what this means, I would appreciate it if 
you would give me one. S. Weinman, Rich- 
mond Hill, New York 

A. Sound waves are composed of vibrat- 
ing air molecules. Some of the vibrations 
proceed at a comparatively slow rate; 
others are quite rapid. The number of 
vibrations occurring per second is what 
we call the frequency. In most of the equip- 
ment used for sound reproduction, these 
sound waves are converted into electrical 
voltages and currents which pulsate in ac- 
cordance with the frequencies of the sound 
waves. In order that these electrical im- 
pulses may be translated back into sound, 
and at their original intensities, it is neces- 
sary that the amplifier (or other equip- 
ment) be able to pass all the frequencies 
with equal ease; if it cannot, some of the 
frequencies or ranges of frequencies will 
be emphasized or reduced in volume above 
or below the volume of the original sound, 
before its conversion into electrical im- 
pulses and back into sound waves again. 
When a piece of equipment does pass all 
frequencies with equal ease and efficiency, 
it is said to possess a flat frequency re- 
sponse. The response should deviate by not 
more than one or, at the most, two db if 
faithful reproduction is to be had. (For a further discussion of the decibel, see 
AUDIOCLINIC, April, 1956.) To measure 
frequency response, an audio -frequency 
oscillator is connected to the input of the 
piece of equipment to be tested. This de- 
vice is capable of creating all the fre- 
quencies in the audio spectrum and some- 
what beyond. The output of the piece of 
equipment being tested is fed into either an 
a.c. vacuum -tube voltmeter or an oscillo- 
scope; either of these instruments will 
show whether or not the response is uni- 
form. The voltmeter does this by means of 
a needle moving over the scale face; the 
more uniform the response, the leas will be 
the motion of the needle. The oscilloscope 
shows the frequencies on a screen similar 
to that of a television set; the more uni- 
form the response, the less will be the 
change in the size of the picture on the 
screen. 

Yogi Antenna 

Q. What is a Yogi antenna! M. Sherman, 
Sunland, Calif. 

A. A Yagi is what is known as a para- 
sitic array. In its simple form, it can con- 
sist of the main antenna (similar in theory 
to those with which you are already famil- 
iar), a reflector and a director. The main 
antenna element is what is called the driven 

$420 Newkirk Ave., Brooklyn 3, N.Y. 
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element since it has electrical connection 
to the receiver or transmitter. The other 
elements are not electrically connected to 
the driven element. There may be more than 
one reflector or director in various com- 
binations. Such antennas exhibit extremely 
directional characteristics. As the directiv- 
ity of such an array increases, its sensitiv 
ity to signals coming to it from the proper 
direction also increases. They are quite crit- 
ical to construct. If the spacing between 
the elements is inaccurate or if the length 
of any of the elements is incorrect, the 
Yagi will not perform satisfactorily. With- 
out appropriate test equipment the con- 
struction of such an antenna should not be 
undertaken. It is only through the use of 
these instruments that optimum perform- 
ance from the array can be realized. In the 
majority of cases, therefore, I recommend 
a pre -assembled unit. Several excellent Yagi 
antennas are commercially available for 
the FM band, 88 -108 mc. 

Preamplifier Design 

Q. I wish to design a preamplifier whose 
output would be just sufficient to drive my 
power amplifier to full output when the 
volume control is set at maximum. There- 
fore, I should like to know what the maxi- 
mum transverse velocity intentionally re- 
corded on present -day micro -groove and 78 
rpm recordings is. Wm. N. Tuller, Port Sul. 
phur, La. 

A. The average of maximum peak trans- 
verse velocities at 1000 cps is approximately 
16 cm /second on a microgroove recording, 
although many records will be found with 
velocities up to 25 cm /sec. On a 78 rpm, 
the maximum peak transverse velocity ,s 
22 cm /sec., also at 1000 cps. Knowing these 
velocities, the output voltage from the 
pickup you intend to use can be determined 
since its output is stated by the manufac- 
tur_r at a definite stylus velocity and fre 
quency. One thing should be borne in mind, 
however, in designing such a preamplifier: 
for various reasons, some records never 
reach the maximum velocities as stated 
above. Under these circumstances, a power 
amplifier can never be driven to full output. 
This is not a serious problem if the power 
output of such an amplifier is high, say 50 
watts. If the amplifier has a power out- 
put of say 5-10 watts, every ounce of out- 
put means a lot. Under these conditions, 
the records will not yield satisfactory per- 
formance. Therefore, a preamplifier can 
have considerably more gain than is actu- 
ally needed, as it is better to have it and 
not need it than to need it and not have it. 

Wow and Flutter Measurement 

Q. What means is employed to measure 
wow and flutter? Frank C. Barney, Weir, 
Kansas. 

A. Wow and flutter are measured with a 
device known as a fluttermeter. A test tape 
or disc is placed on the machine to be 

tested, depending upon whether it is a tape 
or disc player. It contains, usually a 3000 - 
cps tone. The output of the player is con- 
nected to the input of the fluttermeter. 
which indicates wow or flutter directly in 
per cent. Wow and flutter cause the fre- 
quency of the test tone to change, the 
amount of such change above and /or below 
a nominal or test frequency being directly 
proportional to the amount of the speed 
variation. It can be said, therefore, that 
frequency modulation is taking place when 
wow and flutter occur. 

Cathode Types 

Q. What are the differences between a 
directly heated and an indirectly heated 
cathode? Eric Helgesson, Minneapolis, 
Minn. 

A. A directly heated, or filamentary, 
cathode is one wherein the electrons are 
emitted by the filament itself or by a coat- 
ing placed immediately on the filament. 
The material of which the filament is made 
in the first instance may be pure tungsten, 
used in high -power transmitting tubes, or 
thoriated tungsten, used in somewhat lower - 
power units. The coated filaments are used 
iu many types of rectifier tubes, certain 
receiving tubes and special purpose tubos. 
It is for this reason that these filaments are 
of prime interest. Because the coating is 
sprayed directly on the filament and be- 
cause the filament reaches operating tem- 
perature very quickly, these tubes require 
only a very short warm -up period, five sec- 
onds or less for most of them. As can be 
seen, the temperature of these filaments can 
change almost instantaneously. Thus, when 
a.c. is applied, the temperature can vary in 
accordance with the a.c. supply frequency, 
which will cause the electron stream to be 
modulated by that frequency, introducing 
hum into the tube's output. Another fac- 
tor which tends to produce hum is the cir- 
cumstance of the filament and cathode 
being the same. The a.c. voltage, when ap- 
plied to this cathode, will modulate the 
grid bias, introducing still more hum. This 
last difficulty may be minimized through 
the use of a center- tapped filament trans- 
former, the center -tap being used as the 
cathode connection for the cathode bias re- 
sistor. This, at least, causes a symmetrical 
variation above and below the center -tap, 
reducing hum probability by fifty per cent. 

The indirectly heated, or unipotential, 
cathode is constructed as follows: the fila- 
ment is insulated from the cathode by a 
ceramic material surrounding which is a 
metal sleeve coated with the emitting mate- 
rial. This material is the same as that used 
in the directly heated coated filament men- 
tioned above, and is an alkaline earth oxide. 
In operation, the filament transmits heat 
by conduction and radiation to the emit- 
ting material. This takes some time, as 
seen by the comparatively long warm -up 
time of these tubes. The filament serves ex- 
clusively- as a heating element. Thus, if the 
tube is in good condition, the variations in 
filament voltage caused by the use of a.c. 
will produce practically no variations in 
cathode temperature and will not modulate 
the bias circuit, minimizing the amount of 
hum introduced. However, when even these 
tubes are used in high -gain circuits, there 
is some danger of hum from the filament 
supply. It is therefore advisable to use d.c. 
on such filaments. These tubes do not have 
the power -handling capabilities of the di- 
rectly heated types. However, in the uses 
for which they are suited, they are consid- 
erably more economical of filament power. 
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"Friction- Loaded" Enclosures 

A. DISCUSSED LAST MONTH in the pre- 
liminary report on the "friction 
loaded" type of enclosure, our ob- 

ject was solely to explore the possibilities 
primarily to determine if the results bore 
out the theory offered by Jordan. Rather 
than attempt to work out the problem on 
a standard rectangular bass -reflex cabinet, 
we chose to experiment with one of the 
enclosures commercially available that we 
consider to be an excellent unit in itself 
-the Cabinart Rebel IV. In this cabinet, 
the port consists of a 1/2 x 26 in. slot which 
feeds a "horn" made by the sides of the 
cabinet and the two walls of the corner into 
which the unit is placed. This is in princi- 
ple very similar to a cabinet described by 
the writer in 19491 in which the ports 
consist of two slits between the wings 
of the enclosure and the surrounding 
corner, the wings making an angle of 23 
deg. with the walls. In both of these cabi- 
nets, the impedance curve rises quite 
sharply to a peak at a frequency somewhat 
below the usual resonance of the loud- 
speaker, with a second peak appearing 
somewhere between 80 and 120 cps, de- 
pending upon the size of the enclosure. 
Using the measuring circuit shown in Fig. 
1, the impedance of the Goodmans Axiom 
22 speaker in the Rebel IV enclosure 
measures as shown by curve A in Fig. 2. 
While the impedance curve is not neces- 
sarily a true picture of the acoustic output, 
it is a fair indication of the performance 
of the speaker. It will be noted that the 
lower peak is relatively high, and that it 

1 "A new corner speaker design," AUDIO 
ENGINEERING, January February, 1949. 

Final Report 

C. G. McPROUD 

comes where the normal output of the 
speaker falls off. Thus there is excellent 
bass response, but with the smaller cabinet 
the second peak -shown at around 105 cps 
-can be heard, since it is in a range where 
the acoustic output of the speaker is 
greater, and where the ear is somewhat 
more sensitive. The theory indicates that 
the second peak can be depressed by in- 
creasing the over -all port area and pro- 
viding acoustic resistance in the additional 
area. 

Jordan suggested the use of long slits, 
but if they were spaced closely together, 
it was felt that the relatively narrow pieces 
of wood left between the slits might in 
themselves resonate and cause trouble. The 
same result, it would seem, could be ob- 
tained by providing the same additional 
area with many small holes. Accordingly, 
175 holes were drilled on one of the sides, 
being laid out on 1 -inch centers over a 
space 6 x 24 inches, using a #25 drill of a 
diameter of 0.1495 in. This increases the 
port area by only 3.05 sq. in., but this is not 
inappreciable considering the original port 
area of the cabinet is only 13 sq. in. Curve 
B in Fig. 2 shows the impedance curve the 
speaker with 175 holes. Note that the low 
resonant frequency has moved up about 
2 cps, but that the upper peak is reduced 
in amplitude by about one half. 

Since this appeared to be a step in the 
right direction, 175 more holes were drilled 
in the other side, with curve C representing 
the impedance of the speaker. Again the 
low- frequency peak has moved up by a few 
cycles, but the upper peak is practically 
gone. The listening quality, from a sub- 
jective standpoint, was improved notice- 
ably, since the small amount of "boomi- 
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Fig. 2. Impedance curves of Axiom 22 speaker in Cabinart Rebel IV enclosure under 
three conditions. 

Fig. 1. Circuit used in measuring speaker 
impedance. 

Hess" due to the upper peak had disap- 
peared. Further experimentation showed 
that by reducing the length of the original 
slit from 26 inches to 18, the low- frequency 
peak returned to its original point without 
disturbing the smoothing -out of the upper 
peak. The change was not noticeable to the 
car, but it would seem to be better to have 
the low peak as far down the frequency 
scale as possible. 

We feel that the treatment improved the 
performance sufficiently that there might 
be considerable advantage in applying the 
same treatment to any other bass -reflex 
cabinet, but it would be most desirable to 
have adequate equipment to make sure of 
the performance -although the ultimate 
aim of the loudspeaker and its cabinet 
is to please the ear rather than the instru- 
ments. But one cannot, in spite of this, 
overlook the need for controlled experi- 
mentation, particularly because it is possi- 
ble with the instruments to know just how 
far to go, and just how much difference 
each step makes. For accurate measurement, 
it is necessary to use some sort of oscillator 
which will permit repeatable settings over 
the range from 10 to 100 cps, preferably 
with one -cycle increments. The Heathkit 
AG -9 is eminently suitable for measure- 
ments of this type, since it covers this 
range in steps of one cycle and is adjusted 
by two switches, one giving ten -cycle 
increments and one giving one -cycle steps. 

For those who do not wish to go through 
the trouble of experimenting on a step -by- 
step basis, involving the removal of the 
cabinet back many times and taking run 
after run with oscillator and vacuum -tube 

oltmeter, similar results can be obtained 
with a commercially available device made 
by Goodmans Industries. This is the 
Acoustical Resistance Unit, which consists 
tf a frame with an unrestricted small 
area and an additional area which is 
"friction loaded" with the correct amount 
of acoustical resistance. This unit is simply 
installed in an opening of a given size, with 
several such units being available for 
cabinets of different cubic content. 

It is felt that the experimentation de- 
scribed has achieved two results -it has 
improved, in our opinion, an already -good 
enclosure and it has served to prove the 
claims made by Jordan. From these re- 
sults, it would seem that many users of 
bass -reflex cabinets might well improve 
their performance by experimentation 
along these lines. 
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for all 
Record Speeds 

the 

Catavey- 
High Fidelity 

for 78, 45, 331/3 and 162/3 rpm records 

PIUS all the famous 

features that have made 

4.4 ,10-0- the quality 

standard for record changers. 

-1 For complete details, write to Dept. LG -1 

ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N.Y. 
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HAROLD LAWRENCE 

Music and Ideology (Part One) 

THE DEATH OF STALIN and his plunge into 
Soviet purgatory brought forth a grisly 
parade of facts and suppositions re- 

garding his personal life and political 
career. He was a paranoiac who trusted 
no one, least of all the very men who 
planned and fought in the Revolution, he 
ruled by whim and terror, his decimation 
of the ranks of the Red Army during 
the purges of the Thirties nearly brought 
about Russia's defeat in World War II, 
he was responsible for the Polish Under- 
ground's annihilation by triggering their 
premature uprising against the Nazis, he 
has been accused of having been a wife - 
killer, child torturer, and spy for the 
Czarist secret police. 

With tears in his eyes, Khrushchev ad- 
dressed the 20th Party Congress and listed 
sonic of these "crimes" and many others. 
What he failed to touch on was the effect 
of Stalin's dictatorship upon the arts and 
sciences. In the field of genetics, for ex- 
ample, Lysenko established, with the 
leader's approval, a Soviet -styled theory 
which had disastrous results on Russian 
agriculture and on research in general. 
When novelist Alexander Fadeyev joined 
the presidium of the Union of Soviet 
Writers, its head, Maxim Gorky, suddenly 
died, other famous authors disappeared, 
and lesser writers were openly arrested. 
Fadeyev, incidentally, was the one who 
made the classic remark about Western 
authors: "If hyenas could type and jackals 
could use fountain pens, they would pro- 
duce such works." He was referring to the 
works of Eugene O'Neill, André Malraux, 
T. S. Eliot, and other "capitalist" figures. 
In the field of music, Stalin sent book - 
ripper Andrei Zhdanov to put to rights 
Soviet music. Under the latter's chairman- 
ship, the Central Committee attacked the 
"false, vulgar, and sometimes patho- 
logical" output of the four most famous 
and honored composers of Russia : Pro - 
kofiev, Shostakovitch, Miaskovsky and 
Khatchaturian. 

Stalin's body has not yet been removed 
from the mausoleum in Red Square, but 
there have been other changes. The closed 
fist has been replaced with the handshake 
in foreign policy, invitations have been ex- 
tended and accepted for East -West visits, 
and there is even talk of sharing atomic 
information. To reassure the world of its 
good intentions, Russia 's new collective 
leadership now admits past errors. The le- 
gal code has allegedly been revamped in 
order to prevent convictions based on con- 
fessions per se, concentration camps have 
supposedly been abolished, and many vic- 
tims of Stalin purges have been "rehabili- 
tated." Lysenko has been denounced, 
Fadeyev repudiated, and Molotov dropped 
from his high position. Books and plays 
that were banned under Stalin have 
emerged into the light. Yasienki's The 
Plot of the Indifferent has recently been 
published with an introduction by his 
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widow who blames his arrest on "the 
slander of provocateurs," and a play that 
was suppressed twenty -seven years ago (its 
author, Meyerhold, died in a concentration 
camp) is now running to capacity audiences 
in two Moscow theaters and may soon be 
presented in the United States with either 
Alec Guiness or Michael Redgrave in the 
leading role. 

How will the new government policy of 
relaxed controls affect Russian music? For 
one thing, the denunciation of the "cult 
of personlity" relieves Soviet composers of 
the unpleasant task of writing such works 
as Toast to Stalin, Stalin Cantata, Lenin, 
and Kirov Is With Us. Contact with for- 
eign artists and compositions, e. g., Issac 
Stern and Porgy and Bess, will undoubt- 
edly encourage a more international ap- 
proach, that is, so long as a friendly face 
is turned to the West. Beyond that, the 
future is problematical. The zig -zag course 
of Soviet policy has seldom allowed any one 
program to flourish for more than a decade. 

In 1918, on the eve of his departure 
for the United States, Serge Prokofiev was 
told by the People's Commisar of Educa- 
tion: "You are a revolutionary in music. 
We are revolutionaries in life. We ought 
to work together." Statements like this 
ushered in the first chapter in Soviet 
musical policy. The authorities had decided 
that all music writtten before 1917 was 
decadent. Accordingly, pieces like Mos- 
solov 's Iron Foundry, Honegger 's Pacific 
231, and Deshevov's Rails were hailed as 
symbolic of the "glorious new era," especi- 
ally since they would help industrialize the 
nation. 

In those days, the more radical the music, 
the better. The only difficulty was in finding 
enough modern music to play. This proved 
an insurmountable obstacle, what with the 
lack of funds with which to purchase for- 
eign scores, and the public's "reaction- 
ary " bias in favor of the classics. The 
ideologists were forced to capitulate. As 
a result, Wagner, Tchaikovsky, Brahma, 
Mendelssohn, and other products of the 
degenerate past were tolerated. Govern- 
ment spokesmen, however, continued to 
attack "bourgeois" music, singling out for 
praise the "true revolutionaries" of the 
past: Beethoven, Moussorgsky, and Berlioz 
(who actually packed a pistol in the 1830 
Paris Revolution). 

The government 's attitude came to its 
logical culmination in the founding of the 
Association of Proletarian Musicians, one 
of whose first acts was to oust the director 
of the Moscow Conservatory. The name 
"Conservatory" was changed because it 
bore the ugly connotation of "conserva- 
tism," and the institution became the 
Felix Kon Memorial School of Higher 
Music. The Association then set up a list 
of proscribed composers including Tchai- 
kovsky: "parasitic spirit of Russian 
aristocracy," Chopin : "drawing -room 
esthete," Schumann: "antisocial ultra -in- 
dividualist," Bach: "churchman," and 
Rachmaninoff; "émigré, White Guard ban- 

dit" (Juri Jelagin: The Taming of the 
Arts). 

Proletarian music received its first set- 
back at the hands of none other than 
Joseph Stalin who, in the early days of the 
first Five Year Plan, reportedly dropped 
the remark that Tchaikovsky's Queen of 
Spades was his favorite opera. The opinion 
was taken up by the press and soon no one 
had to apologize for playing bourgeois 
music or even music from "enemy capi- 
talist nations." It therefore came as no 
surprise when, in April 1932, a government 
decree abolished the Association of Pro- 
letarian Musicians. 

"Life is Better, Life is Gayer," was 
Stalin's slogan during this period. Light 
music was encouraged and jazz bands, now 
officially approved, delighted Russian 
audiences. The accent on joy, however, 
had its shortcomings. Conductor Heinz 
Unger, one the first foreign artists to 
visit Russia after the Revolution, had once 
been asked by Kharkhov's music directors 
to reverse the order of the last two move- 
ments in Tehaikovsky'a Pathétique Sym- 
phony, playing the fourth third, and the 
third as the finale. "We can 't possibly 
allow," they argued, "a concert to end 
with such a destructive and pessimistic slow 
movement as the lamentable fourth one 
of this symphony. So we think it better 
to play it before the third." Needless to 
say, Unger performed it in the right order, 
but the authorities effected a compromise: 
the work came at the beginning instead of 
at the end of the program. 

The years 1932 -1936 represented a per- 
iod of relative freedom from government 
supervision. Then, in 1936, the party 
stepped in again with editorials in Pravda 
aimed at Shostakovitch and at modern 
music in general. The attack subsided 
after a few months but was to reappear a 
dozen years later with even greater im- 
pact. (Music in Russia, from 1936 to the 
present, will be reviewed in the next issue.) 

Aug. 21 -24- WESCON. LR.E. Convention 
and West Coast Electronic Manufac- 
turers Association show, Pan Pacific 
Auditorium, Los Angeles, Calif. 

Aug. 22 Sept. I- National Radio Show, 
Earls Court, London, England. For in- 
formation, write Andrew Reid, 11, Gar- 
rick Street, London W.C. 2. 

September 27 -30 -New York High Fidel- 
ity Show, New York Trade Show Build- 
ing, New York. Presented by Institute 
of High Fidelity Manufacturers, Inc., 
with participation of Audio Engineering 
Society. 

September 27- 30- Eighth Annual Con- 
vention of the Audio Engineering Soci- 
ety, New York Trade Show Building, 
New York. 

Oct. 1- 3- National Electronic Conference, 
Chicago, Ill. For information, write 
J. S. Powers, Executive Secretary, 84 
E. Randolph St., Chicago 1, Ill. 

Oct. 4-7 -New York Audio Fair, Hotel 
New Yorker, New York City. 

Oct. 7 -12 -80th Convention, Society of 
Motion Picture and Television Engi- 
neers, Ambassador Hotel, Los Angeles, 
Calif. 
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"BUILD-IT-YOURSELF" AND ENJOY 

0 Heathkit FM TUNER KIT 
Features brand new circuit and physical design. Matches 
WA -P2 Preamplifier. Modem tube line -up provides bet- 
ter than 10 us,. sensitivity for 20 db of quieting. Built -in 
power supply. 

Incorporates automatic gain control- highly stabilized 
oscillator -illuminated tuning dial -pre -aligned IF and 
ratio transformers and front end tuning unit. Uses MODEL FM -3 
66Q7A Cascode RF stage, 6U8 oscillator- mixer, two Q/ /l 
6CB6 IF amplifiers, 6AL5 ratio detector, 6C4 audio $24 50 

amplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. 

© Heathkit 25 -Watt HIGH FIDELITY AMPLIFIER KIT 
Features a new -design Peerless output transformer and KT66 output tubes. Frequency 
response within ±I db from 5 cps to 160 Kc at 1 watt. Harmonic distortion only 1% at 
25 watts, 20- 20,1(X) cps. IM distortion only 1' at 20 watts. 4, 8, or 16 ohms output. 
Hum and noise, 99 db below rated output. Uses 2- I2AU7's, 2- KT66's and 5R4GY. 
Attractive physical appearance harmonizes with WA -P2 Preamplifier. Kit combinations: 
W -5M AMPLIFIER KIT: 
Consists of main amplifier and 
power supply, all on one chas- 
sis. Shpg. Wt. 31 Lbs. Express 
only. 

W -5 COMBINATION AMPLIFIER 
KIT: Consists of W -5M am- 
plifier kit plus Heathkit Model 

$5975 WA -P2 Preamplifier kit. Shpg. $7950 
wt. 38 Lbs. Express only. 

Heathkit HIGH FIDELITY PREAMPLIFIER KIT 
Designed specifically for use with the Williamson Type Amplifiers, the WA -P2 features 
5 separate switch -selected input channels, each with its own input control -full record 
equalization with turnover and rolloff controls- separate bass and 
treble tone controls -and many other desirable features. Frequency 
response is within +1 db from 25 to 30,00 cps. Beautiful satin -gold 
fmish. Power requirements from the Heathkit Williamson Type 
Amplifier. Shpg. Wt. 7 Lbs. 

MODEL WA -P2 

$1975 

Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 
This amplifier employs the famous Aerosound TO-300 "Ultra Linear" output trans- 
former, and has a frequency response within ±1 db from cps to 150 Kc at 1 watt. 
Harmonic distortion only 1% at 21 watts. IM distortion at 20.watts only 1.3%. Power 
output 20 watts. 4, 8. or 16 ohms output. Hum and noise, 88 db below 20 watts. Uses 
2-6SN7's, 2- 5881's and 5V4G. Kit combinations: 
W -3M AMPLIFIER KIT: Consists of W -3 COMBINATION AMPLIFIER 
main amplifier and power sup- KIT: Consists of W -3M am- 
ply for separate chassis con - plifier kit plus Heathkit Model 
struction. Shpg. Wt. 29 lbs. $4975 WA -P2 Preamplifier kit. Shpg. $6950 
Express only. Wt. 37 lbs. Express only. 

© Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 
This is the lowest price Williamson type amplifier ever offered in kit form, and yet it 
retains all the usual Williamson features. Employs Chicago output transformer. Fre- 
quency response. within +1 db from 10 cps to 100 Kc at 1 watt. Harmonic distortion 
only 1.5% at 20 watts. IM distortion at rated output 2.7 %. Power output 20 watts. 
4, 8, or 16 ohms output. Hum and noise, 95 db below 20 watts, uses 2- 6SN7's, 2- 5881's, 
and 5V4G. An exceptional dollar value by any standard. Kit combinations: 
W -4AM AMPLIFIER KIT: Consists of W -4A COMBINATION AMPLIFIER 
main amplifier and power sup- KIT: Consists of W -4AM am- 
ply for single chassis construe - plifier kit plus Heathkit Model 
fion. Shpg. Wt. 28 lbs. Express $395 WA -P2 Preamplifier kit. Shpg. $5950 
°sly. Wt. 35 II, . Express only. 

IJ3 Heathkit 20 -Watt HIGH FIDELITY AMPLIFIER KIT 
This model represents the least expensive route to high fidelity performance. Frequency 
response is +1 db from 20- 20.000 cps. Features full 20 watt output using push -pull 
6L6's and has separate bass and treble tone controls. Preamplifier and MODEL A-9B main amplifier on same chassis. Four switch -selected inputs. and 
separate bass and treble tone controls provided. Employs miniature e» 50 tube types for low hum and noise. Excellent for home or PA 'P 

applications. Shpg. Wt. 23 Lbs. 

1\6 aie eaa+ta 
Heathkit construction manuals are lull of big. dear pictorial' diagrams that show the 
placement of each lead and part in the circuit. In addition, the step -by -step procedure 
describes each phase of the construction very carefully. and supplies all the information 

E 
need to assemble the hit properly. Includes information on resistor color- codes. 
on soldering, and information on the tools you need. Even a beginner can build 

h quality Heathhits and enjoy their wonderful performance. 

AUDIO JULY, 1956 

Heaihkih 
.,.. 

-A00tar 

The World's 
Finest 
Electronic 
Equipment 
in Kit Form 

HEATH COMPANY 
A Subsidiary of Daystrom Inc. 

BENTON HARBOR 25, 
MICHIGAN IV IMP 

29 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


1. FRENCH MUSIC 
Ravel: Valses Nobles et Sentimentales; 
Ma Mere L'Oye (Mother Goose Suite); 
Menuet Antique. Orch. Nat. Radiodiff. 
Francaise, Cluytens. Introd & Allegro. Lily 
Laskine, harp, Pascal Quartet et al. 

Angel 35173 
A beautifully tailored recording of three 

Ravel orchestral works -all from piano origi- 
nals -plus the early Introduction and Allegro 
for harp, string quartet, flute and clarinet. 
Recording is shiny, richly hi -fi, the all- French 
playing impeccably natural and sympathetic. 

Mother Goose is well known in this orches- 
tral version but the set of waltzes is most 
often heard in the piano original. This ballet 
setting of the music is florid, complex, the 
tempi stretched slower and faster, for more 
ballet contrast. It's a fine ballet piece, but if 
you know the waltzes themselves you'll still 
prefer the more straightforward -and more 
poignant -piano version. Altogether a lovely 
record, thoroughly tasteful from microphone 
to album cover. 

Debussy: Le Martyre de Saint Sébastien. 
Claudine Collart, Janine Collard, Christ - 
iane Gayraud, Cho. Radiodiff. Fr., Orch. 
du Th. Champs -Elysées, Inghelbrecht. 
André Falcon, narrator. 

London -Du c retet- Thomson 
DTL 93040/41 (2) 

A superbly exciting and revealing perform- 
ance, bringing more of this last major Debussy 
work to our ears than in any previous ver- 
sion -for this one includes the extensive nar- 
ration in French, and it proves to be not only 
exciting but the element that preserves the 
dramatic whole of an extraordinarily moving 
and tense work of emotional climax. The 
ghastly moment when Sebastien, martyred by 
the arrows of his own comrades, shouts in 
agony, "Encore, encore, encore" -more, more -is surely one of the most terrifying in all 
modern staged music. 

The piece originally was presented elabo- 
rately as a kind of stage pageant, in the Swiss 
manner, with large chorus and solo voices, 
plus the narrator, who speaks long poetic and 
dramatic texts often interrupted by the chorus 
and solos. We've heard the bones of the music, 
the instrumental part only, as an orchestral 
suite that is now seen to be thoroughly trun- 
cated and misleading. London and others have 
released more complete versions including all 
the music -but lacking the narrator. 

Those who own the narrator -less recordings 
owe it to themselves to acquire this version. It 
won't put the others out of business, since the 
music, both choral and solo, Is lovely in itself, 
and admittedly is partly obscured in detail by 
the narrator's constant speech. But the over- 
all dramatic continuity is positively breath- 
taking when the music falls into its proper 
place as highly charged commentary upon the 
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words being spoken, the story that is unfold- 
ing. An unforgettable experience, this, and the 
recording is superbly done, the performance 
positively incandescent. 

Ravel: Complete Piano Works. Gieseking. 
Angel 3541 (21/2) 

A monumental piano collection, played by 
one of the greatest of French interpreters, 
that paradoxical exception -who- proves -the- 
rule, that Germans don't understand French 
music and vice versa, Walter Gieseking ! The 
playing is of course masterful, so much so that 
many of the works will sound unaccountably 
easy and unshowy, so completely are their 
notes under the Gieseking fingers. Phrasing, 
dynamics, tempi, piano coloration, all are 
those of a superb master of the art. 

Yet, oddly enough, it seems to me that, as 
one listens to piece after piece, there is an 
element missing here and consistently so. That 
Is the controlled, often nearly hysterical fury, 
the razor -edge temperament that burnt white - 
hot under Ravel's faultlessly stylized exte- 
rior. In a strange way, Gieseking does not 
seem to be aware of it. The style is there, the 
whole polished beauty, but the explosive in it 
has been curiously toned down. Not to dullness -far from it. Gleseking could not play a dull 
or heavy note. But, especially in the later 
works where that frenized element became 
more and more pronounced, there is a curious 
lack of high tension. It shows most openly in 
the Valses Nobles et Sentimentales, which 
already suggest the intensity of that much 
later work, La Valse ; it also shows this curi- 
ous lack. in that furious late work, Gaspard 
de la Nutt. 

This is not a criticism, In the purely nega- 
tive sense, for Gieseking is too great a pianist 
not to have worked out his own interpreta- 
tion of Ravel with superb musical consistency. 
It is simply an aspect to watch, to sense in 
the listening, and to compare with others' 
versions of the fiery and tasteful Ravel piano 
writing. 

Piano recording is somewhat distant, as in 
other Giesekings of this series, the piano 
sound on the soft side without unpleasant 
edge or percussion. Musically superb though 
hl -fi piano lovers probably won't think so 
much of it. Musicians will thoroughly approve. 

Franck: String Quartet in D Major. 
a) Loewenguth Quartet. 

Epic LC 3227 
b) Parrenin Quartet. 

Westminster WI. 18136 
A curious comparison these two versions of 

Franck's only quartet make. Both are played 
by properly French performers, both are well 
recorded, both are done with high technical 
precision. 

Yet oddly, the Parrenin group, four gradu- 
ates of the French Conservatoire itself, and so 
perfectly matched in training and background, 
miss the spirit of the work most remarkably 
and, so to speak, interestingly. Their version 
playa the notes, expertly. It is musicianly, well 

balanced, technically just about flawless. But 
ten seconds of the Loewenguth recording will 
show any old Franckophile that there, the 
music (as the old saying goes) lives and 
breathes. It does not in the Parrenins' record- 
ing. 

Could this be another manifestation of the 
current and rapid loss of the Romantic tradi- 
tion on the part of our rising younger musi- 
cians? I would guess so. The Parrenins, play- 
ing their best, somehow make the Franck 
seen long winded, the harmonies old -fash- 
ioned, the spirit of mysticism not quite be- 
lievable. The Ninth chords seem too ripe, the 
flights of lyricism, too naive. In a word, you 
are likely to say to yourself, along with the 
Parrenins -yes. the old man is pretty out -of- 
date these days, for all his sincerity. 

But put on the Loewenguths and suddenly, 
the music soars again ; the Symphony in D 
minor jumps to mind at once -for it was com- 
pleted Just before this quartet. The music is 
still long -winded (it always was) and old - 
fashioned, too ; but now it is believable, the 
playing is wholeheartedly in tune with its 
emotions, the lyric ecstacy is back again with 
all its moving intensity -and we are once 
more able to project ourselves back into 
Cesar Franck's unique inner musical world, 
to take it for itself, simply and directly. 

We haven't yet lost the ability to appreciate 
full Romantic music-when the performers 
themselves play it with emotional under- 
standing. 

Ravel: Sonata for Violin and Piano; 
Tzigane; Kaddisch; Piece en Forme de 
Habanera; Berceuse. Zino Francescatti, 
violin, Artur Balsam, piano. 

Columbia ML 5058 
Coolly intense performances of a group of 

Ravel works for piano and violin. the main 
item being the sonata of 1927 with its tinge 
of jazz blues and the 1924 Tzigane, gypsy -evok- 
ing. Somehow, these works could be more sen- 
suously played than they are here, and per- 
haps a bit more sensuously recorded, too, with 
more space and liveness. This is hardly aca- 
demic chamber music. 

Roussel: Bacchus et Ariadne, Op. 43; 
Suites #1 and #2. Lamoureux Orch., 
Martinon. Fauré: Pelleas et Mélisande, 
Op. 80. Debussy: Petite Suite, arr. Büsser. 
Lamoureux Orch., Fournet. 

Epic LC 3165 
The Lamoureux orchestra, under two con- 

ductors, offers a good French program. Rous- 
sel is a somewhat unclassifiable semi- modern, 
a French Respighi, given to highly colored and 
highly complex scores, thickly orchestrated 
but with a modern hardness about them, nota- 
bly in his works of the 1920s such as this 
ballet, Bacchus et Ariadne. I find the music 
pretty turgid though admittedly well written. 

The other side is really more attractive 
musically. The familiar Fauré suite has here 
an extra movement not ordinarily played (and 
don't ask me why ...) ; both it and the also- 
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lrmiliar early Debussy suite are played with 
ouch Romantic expression and plenty of light 
.nd shade. I'd say these are the best versions 
.f the two works currently available. 

Fauré: Piano Quartets #1 and #2. The 
Robert Masters Piano Quartet. 

Westminster WN 18093 

Here is some of the most durable and widely 
attractive music of the long -lived Fauré in 
excellent performances. The First Quartet 
(piano and three strings) is remarkably of 
the German school, close to Brahms and to 
Schumann, but already with a most agreeable 
lightness and a beginning taste of French 
harmonic color as leavening. The Second 
Quartet, from seven years later (1886), is al- 
ready more suggestive of César Franck and 
the French mysticism that eventually grew 
into Impressionism. 

Both works are solidly of the late- Romantic 
era, which means that they are emotional in 
outward expression and in no hurry at all to 
say what they have to say. A lot of music 
here for those who are used to conciseness! 

Jean -Marie Leclair: Eight Sonatas for 
Flute and Continuo (harpsichord). Jean - 
Pierre Rampal, Robert Veyron- Lacroix. 

Oiseau -Lyre OL 50050/51 (2) 

lean -Marie Leclair: Six Sonatas for 
Violin and Continuo (harps. and cello). 
Georges Alès, vl., Isabel Nef, hps. Pierre 
::odee, cello. 

L'Oiseau -Lyre OL 50087/88 (2) 

Marin Marais: Suites TM 1 and #2 for 
two Viols and Continuo. Robt. Boulay, 
'Aarie- Thérèse Chailley- Guiard, violas, 
Laurence Boulay, lmmgard Lechner, 
harps. 

L'Oiseau -Lyre OL 50048 
France under the great kings Louis had a 

truly remarkable musical tradition which is 
now coming out, for us, from under a too - 
heavy blanket of German and Italian music of 
the same period. The French music is recog- 
nizably of the same time -from the early 17th 
century to the Mid- Eighteenth -but it has an 
altogether different sense, a different and less 
monumental sort of melody, highly elabo- 
rated but also highly songful, and a structure 
quite the opposite of the grandiose architec- 
tural works of German music that culminated 
In Bach himself. Here are three pleasing docu- 
ments-on- records to introduce you to this 
French music in and around the time of Bach. 

Both composers (and numerous others as 
well) were full masters of their art. The 
Leclair flute sonatas are the most interesting 
group in this collection, with richly live and 
clear recording, and an equally rich playing on 
the flute. These are "Bach- like," but already 
with a considerable touch of the later galant 
gracefulness that led to Mozart and to Gluck. 

Leclair had heard Quanta, the famous flutist 
of the court of Frederick the Great. 

The Leclair violin sonatas are potentially 
even more effective, but the recording in this 
set is uneven, with an edgy metal to the 
violin and a certain confusion in the acoustic 
background that bespeaks of not- too -good 
mike placement. Plays best with some roll - 
off, or with the Old -LP (Old Columbia) equal- 
ization position. Alès is a somewhat lunging 
tiddler with a poor sense of phrasing for this 
music and Nef's harpsichord seems to have 
trouble in reaching an ensemble with him. 

The cello, properly a matter of choice in any 
continuo accompaniment (for keyboard, only 
the bass notes, plus figures, being given) is 
heard in some of these sonatas, not in others. 

Marin Marais is known for his viola da 
gamba music. These two exceptional suites 
were for two such instruments -or others to 
raste -plus continuo accompaniment. Violas 
here are a good choice. The music is broad and 
almost orchestral in effect, the rather muffled 
sound of the violas nicely reinforced from 
both top and bottom by the harpsichord's solid 
bass and sharp -edged treble. 

Marin Marais: Five Old French Dances; 
Suite in D Minor. 
Caix D'Hervelois: Two Suites. Paul Dok- 
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Now the tone arm 

never need be touched 

or lifted from the record! 

REPEAT PAUSE STOP START FILTER 

.MIRACORD'S NEWEST 
EXCLUSIVE! 

WORLD'S ONLY Automatic Record Changer and 
Automatic Manual Player in ONE Precision Instrument 

Again MIRACORD XA -100 lengthens its lead over all other record 

changers with the newest, most important Hi -Fi record changer 
development to date ... the new "STOP" BUTTON ... an extra 
automatic convenience that insures the ultimate in automatic control. 
The unit can now be stopped at any time by simply pushing the "STOP" 
BUTTON. The tone arm lifts up and automatically goes to rest position. 

The "Magic- Wand" eliminates pusher arms and stabilizing plates 
Intermixes 10" and 12" records regardless of how stacked PROLONGS 
THE LIFE OF YOUR RECORDS Heavy Duty 4 -pole Motor 
Interchangeable Plug -in Head. 

Shipped completely assembled with all plugs and leads attached, ready for operation. 

Audiophile Net 

with GE RPX-050A (Dual -Sapphire) Cartridge Audiophile New $74.50 

with GEO RPX -052A (LP Diamond and Sapphire) Cartridge Audiophile Net $89.50 

See and hear the Miracord at your dealer Now! Or send for literature Dept. A -7 

AUDIOGERSH CORPORATION 
23 Park Place, New York 7, N. Y. WOrth 4.8585 1 In canada. Atlas Radio Corp. Ltd, Toronto 
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BOZAK 
2teedity.Totakheaceus 

meet the Ultimate Test... 
SUSTAINED SATISFACTION 

Even with the strains 
of a live concert 
lingering in your ears, 

Bozak Loudspeakers invite 
repeated encores at home. 

Each Bozak Speaker System offers, for its size, 

The R. T. BOZAK SALES CO. Box 966 Darien Conn. 
Exports: Electronic Manufacturers' Export Co., Hicksville, N. Y. 

tor, viola, Fernando Valenti, harps. 
Westminster WN 18088 

This, unfortunately, is best classed as an en- 
eure disc, in spite of the music, which is as 
interesting as that above and. moreover, Is 
legitimately played on the viola though writ- 
ten for the more cello -sized viola da gamba 
( "leg viol"). This performance is no more 
than good academic viola playing without a 
vestige of a sense for the period: it might 
just as well be Brahms or Kreiselr we are 
hearing. Very musical, but ont of style, with a 
rich vibrato and much unctuous slowing -down. 

As if to point all this up, Mr. Valenti's ac- 
comodating harpsichord, which should by 
rights be on a tonal equality, is placed dis- 
creetly in the background. Solo viola music 
and riot much else. 

Music at the King's Chapel. Jean Girau- 
deau, tenor; Marcel Dupré, organ, Ens. 
Marius Casadesus et al. 

Westminster XWN 18167 
Consisting entirely of motets on Latin texts 

composed for the French chapels of the glori- 
ous Kings Louis of France, this disc might 
seem forbidding -but it isn't. The music is 
extraordinarily expressive and wonderfully 
consistent in style over a century of steady 
development, and the tenor soloist, Jean 
C ira udenti is a consummate musician with a 
beautifully quiet and graceful voice of the 
I. n'neh sort. 

The King's music in its various chamber 
forms is now beginning to emerge for us, as 
we are able more und more to perform it in 
approximately its original fort. It is useless 
in any other shape. In addition to the familiar 
names of Couperin anti Itnmenu there now are 
new big names- f.alande, Marc- Antoine Char- 
pentier- unknown to most of us before. This 
record introduces still others and the aston- 
ishing equality of value among these works, 
known or unknown. merely points out for us 
the high standards of style and content that 
were met by those whit qualified as the King's 
musicians. 

Like most music of the time. this lins for 
our ears a perulia rly gentle. sweet sound. 
rather intimate and yet impersonal as well. 
Harmonies, rhythms, ornaments. phrase- 
lengths :ire all new and at first somewhat 
strange. until the gentle and compelling flow 
Of the mode takes over. 

These are highly musical performances, 
though not perhaps fully knowledgeable front 
the musicological point of view. The orna- 
ments seem tu hn ve been removed tir sitnpli- 
tied, the tempi seem occasionally ont of style. 
the dotted rhythm slow ...molts lire, I 
would guess, played too literally. But the 
hn ely gnnlity of the tenor voice and the un- 
usual tones of the old organ which ytarcel 
I to or:': plays are bewitching. musicology or no. 
.\ umuera ble record and it line introduction to 
a Ileac of old wo-ie. 

Milhaud: La Cheminée du Roi René; Suite 
d'après Corrette. French Wind Quintet. 

Oiseau -Lyre 53002 (10 ") 
\Colacind enthusiasts take note of this. The 

French are fanatically fond of woodwind 
mn >ie -Ilotes. clarinets, barils, oboes, bas - 
sgus, s:nophoues.__,Ind not only play them 

sìdnoosly bat write for tleni cooslanlly. 
I lore are loo Milhaud contributions, brilliant 
i rifles, tongue-hi cheek :tun t luuub -to -nose, 
folksy but built and 
matie a8 any l'ra piece rightly 
is. 

Audio ETC. 
(from page 1n) 

!'I that a \lozart svmpliunv is a Mozart 
.ctnphmty however you may record it. But 
the fact remains that tape anti disc are 
rather rapidly drawing apart, in a com- 
mereial tear. 

I rises continue to sell through the vast 
numbers of record stores, large and small, 
and (increasingly) by direct mail. 

Tapes are finding new markets through 
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wholly separate outlets. Tapes sell in hi -ti 
stores, radio stores, music stores, even in 
appliance stores along with toasters, vac- 
uum cleaners and electric ranges. 

Records are distributed mainly through 
regular disc record distributors in the field, 
to the stores. Tapes are finding entirely 
new distribution, unconnected with disc 
records. Tapes will be distributed through 
hi -fi and appliance distributors, along with 
toasters and amplifiers. 

All of which means that tape records 
now are reaching people who don't ordi- 
narily get to record stores at all. Tape is 
making new markets for recorded music, 
among those who don't even buy disc rec- 
ords, or haven't; so far. Tape recorda, 
thanks to their novelty and hi -fi appeal, 
will sell all sorts of strange and wonderful 
music (classical especially) to people who 

ould never get around to trying it at all 
in the disc form. 

This is both wonderful and terrible. Won- 
derful in that music is being sold to new 
people, who wouldn't have touched it be- 
fore. Terrible -for the moment -in that 
these new tape enthusiasts joyfully buy up the damndest pieces of classical music to 
a.se as mood stuff or background, and -for the moment -don't even know the differ - race. They swallow Bach or Mozart or ltaydn with utter glee, simply because it's music on tape and tape is new! B. and M. and H. may turn in their graves and should; 
but in the end, surely no harm will be done. In the long run, the chances are good that B., M., & H. will sell themselves musi- 
a ally to these new listeners, on their own sweet merits. 

So .. - in spite of duplication of mate- rial, we find that tape and disc are becom- ing quite separate fields. How about the third field, stereo? 

4. Who'll handle Stereo? 
At present, stereo tape is thought of as a deluxe and expensive alternative to "plain" tape. You can get so- and -so piece ill the standard (monaural) tape or, for more cash, in the stereo version. This, you'll note, is the sane sort of approach as we had at first to disc v.. tape. Two alternatives for the same sound, one fancier than the other. 
But rlise and standard tape actually are 

:: lternatives, from the same masters. Even so, they are finding different places in our hi -fi economy. Stereo tape and standard tape áre not the same at all. Stereo is unique. 
Therefore, inevitably, stereo must build itself as a separate, unique kind of recorded wund, not as a mere alternative kind of rape. The sooner this idea gets over to the public, the less confusion there will be. Nobody knows exactly where the stereo :audience lies, as of now. Is stereo to ap- peal to the present tape buyers -who buy mainly outside of record stores? Or is it to appeal to music lovers who buy music in record stores and music stores? A different set -up, a different distribution. 
This is a crucial question and surely is making for sonic fierce headaches among those who are plunking for stereo right now. No doubt some companies who are already in tape distribution will sell stereo through their present set -ups, while those who are already distributing through disc channels will try to launch stereo that way. We'll probably get stereo both ways. 
But the facts, long range, are as follows: 

5. In the Foreground 

Stereo tape and standard tape are in- herently unalike. They cannot possibly play the same role in the future. 
Standard tape is simply a new and dif- 
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"the better quality magnetic pickup... 
especially well suited for any 

installation," says 
audio 

MRATWIN 
Cartridge 

The uniformly high quality of magnetic 
pickups already on the market aright well 
seem to act as a deterrent to any manu- 
facturer who might contemplate introduc- 
ing another, but the new Miratwin was 
introduced nevertheless, and is likely to en- 
trench itself firmly amongst the others be- 
cause of sonic of its features. 

The Miratwin -built by the manufac- 
turers of the Miracord XA -100 record 
changer and the Miraphon XM -110A man- 
ual record player -comes in two types, 
depending on the styli supplied. The 
MST -2A is equipped with two sapphires, 
and the MST -2D is equipped with a sap- 
phire stylus for standard grooves and a 
diamond for microgrooves. Both models are 
otherwise identical, and consist of two 
electrically and magnetically separate units 
permanently mounted back to back, as in 
Ftg. 4, and carried in a mounting that 
switches electrical outputs as the pickup 
assembly is rotated so that the leads from 
the pickup housing do not twist back and 
forth with rotation of the pickup. A sepa- 
rate connecting lug on the mounting per- 
mits grounding the frame through the usual 
third pin on the pickup housing. 

The stylus assembly of each of the pickup 
units may be removed easily using only 
one's fingernails, and when replaced is 
seated accurately because of a locating tab. 
Thus the styli can be changed easily by the 
user without the need for. returning the 
pickup to the dealer or factory. The stylus 
shoe has sufficient vertical compliance to 
prevent damage in case the pickup is 
dropped on the record. 

As should be expected from a high -qual- 
ity pickup, response is fiat within +2 db 
from 20 to 18,000 cps on LP Vinylite 
records, and from 20 to 22,500 cps on 
shellac 78's, using the correct stylus for 
each, the usual increase in the high end on 
shellac pressings is, of course, due to de- 
creased compliance of the record material 
over the softer Vinylite. 

Using a Cook Series 10 test record with 
a stylus velocity of 9 cm /sec at 1000 cps, 
the output of the LP side was measured at 

The new 
Miratwin magnetic pickup cartridge. 

i 
Equipment 

Report 

49 millivolts, which matches the advertised 
claim for 55 my at a 10 -cm /see stylus ve- 
locity; similarly, measured output for the 
same record using the standard stylus was 
41 my -both values being relatively high. 
With the microgroove stylus,. a peak of 
about 1.1 db was noted at 17,000 cps, and 
output was down 3.3 db at 20,000 cps, 
the highest recorded on the Cook disc. In- 
ductive hum pickup was almost unmeasura- 
ble -being of the same order of magnitude 
as that usually found with moving -coil 
types with impedances of the order of 2 
ohms or so. No condition could be found 
where hum picked up from the phonograph 
motor could be heard in the loudspeaker 
with amplifier controls set for normal pro- 
gram output. Yet the impedance of the 
Miratwin is approximately 1450 ohms on 
the LP aide, 910 on the standard. This is 
composed of inductances of 385 and 248 
millihenries for LP and 78, respectively, 
and resistances of 1400 and 875 ohms for 
the two sides. Stylus compliance is stated 
to 4.2 x 10 -6 cm /dyne, which is about nor- 
mal for a high -quality magnetic pickup, 
and effective mass is listed at approxi- 
mately 3 mg, which is also about normal. 

Mounting is simplified by the construe- ' 

tion of the cartridge, which is held in the 
"chassis" by the shaft of the turnover 
knob. The entire pickup assembly can be 
removed from its holder by pulling the 
knob and shaft out, allowing the unit to 
be lifted out and giving access to the 
boles for the mounting screws, which are 
furnished. Slotted holes in the holder pro - 
cide some latitude in mounting. 

The Miratwin tracks without distortion 
up to stylus velocities of 20 cm /sec (the 
highest levels of tones available on discs 
for testing) and shows no audible distor- 
tion of records with stylus velocities as 
high as 28 cm /sec. Needle chatter is desira- 
bly low, and there is no apparent magnetic 
pull exerted against a ferrous turntable to 
increase stylus force when only one record 
is between stylus and platter. 

The cartridge has a total weight of 18 
grams, and a load resistance of 50,000 
ohms is recommended, resulting in a prac- 
tical limit of 200 µµf for the connecting 
leads -which means about eight feet of 
the usual low- capacitance microphone cable 
(25 µµf /ft). The recommended stylus force 
for changers is 8 grams, reducing to 6 
grams for manual turntables with high - 
quality arms. 

The instruction booklet supplied with 
each Miratwin cartridge includes a serially - 
numbered machine -run response curve show- 
ing output at eight frequencies resulting 
from actual measurements, thus showing the 
user what he has a right to expect from 
his pickup. 

With the relatively high output and very 
low hum pick -up, the Miratwin cartridge is 
especially well suited for any installation 
where a strong a.c. field has been causing 
trouble, but on the count of listening qual- 

I 

ity alone it must be considered one of the 
better- quality magnetic pickups. 

Available at All Leading Hi -Fi Dealers 
AUDIOGERSH CORPORATION à 

23 Park Piace, New York 7, N. Y. WOrth 48585 I in Canada: Atlas Radio Corp., Ltd., Toronto 
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GREATEST 
VERSATILITY! 

NEW Altec 342A AMPLIFIER 
with the "input - matcher" feature 

typical specification 
Gain: 
Input Sensitivity: 
Power Output: 
Frequency Response: 
Input Impedance: 
Source Impedance: 
Load Impedance: 
Output Impedance: 
Noise Level: 
Controls: 

Power Supply: 
External Power 
Available: 
Tubes: 
Dimensions: 
Color: 
Weight: 
Accessories: 

110 db 
.0042 volts rms for rated output 
20 watts at less than 2.0% thd, 40- 20,000 cps 
± 1 db, 20 - 20,000 cps 
Nominal 100,000 ohms 
30/50, 250/300, 500/600 with 4665 plug -in transformer 
4, 8, 16 ohms and 70 v line 
Less than 20% of nominal load impedance 
Equivalent input noise -123 db, output noise -13 dbm 
4 mixer controls, l master volume control, bass and 
treble equalizer controls; all cont. variable composition 
117 volts, 60 cps, 110 watts 
117 volt AC receptacle at rear 
of chassis 
3- 12AX7, 1 -6CG7, 2- 6L6GB, 1 -5U4GB 
T' H, 19 %." W, 8'/." D overall 
Green 
22 lbs. 
4665 Plug -in Transformer 
12227 Assembly - plug -in phono equalizer 
12210 Assembly -rack mounting assembly 
Cannon XL -3 -12 straight cord plug. 

The new Altec 20 watt public address amplifier is truly outstanding 
in its flexibility of function. Pick any combination of four inputs, plug in 
the convenient "input- matcher" for each source and the Altec 342A 
amplifier is matched to your exact circuit needs. In minutes the 342A 
can be input- matched to any high or low impedance microphone, 
crystal or magnetic phono pickup, tuner or tape recorder - merely plug 
in the proper "input- matcher." 

The 342A has individual volume controls for each of four inputs, a 

master volume control and separate bass and treble tone controls. 
DC operation of the heaters of the input tubes insures hum -free 
performance and eliminates the need for tube selection. The quality, 
reliability and amazing flexibility of the new Altec 342A amplifier make 

it ideal for every public address use either permanent or portable. 

ALTEC FIDELITY IS HIGHEST FIDELITY 
Dept. 7AP 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 

ferent form of standard recording. Its pre- 
sent new market is based partly on better 
quality in the same music and partly on 
novelty. In effect, it opens up new uses for 
the same old product, the standard recorded 
sound, through new sales outlets, to new 
buyers. 

But stereo tape is a basically different 
kind of recording with fundamentally dif- 
ferent listening quality. Not completely 
different -nothing is ever completely new. 
But different enough so that it is not and 
will never be a mere quality alternative for 
the same old sound. It has its own, special, 
exclusive musical values. 

And those values are of a sort that re- 
quire snore careful listening, more direct 
attention, not less, than standard tape or 
disc. Standard tape, on the other hand, is 
excellent for background or casual listen- 
ing, or for hi -fi effects. It lends itself to the 
untutored ear. 

Stereo recording brings out detail work 
in the music in a way that commands and 
requires attention. Stereo gives you more 
music -at the price of more listening. 

Stereo is active, foreground music, in a 
way that standard recording can never be. 
It has no other reason for existing. Like 
TV, stereo requires a more conscious kind 
of attention, and gets it from you without 
difficulty. It grabs for your attention and 
keeps it -which is wonderful. 

As we all know, people are often so en- 
snared by TV that they simply lose them- 
selves in it, to the exclusion of all else. TV 
makes a very poor background medium and 
TV people know it. It's foreground. (Why 
else the double -length commercials! 
They've got your attention and they know 
it.) Radio, on the other hand, was fine for 
background. People turned it on and let it 
drone -they forgot all about it. They still 
do. They put other things in the fore- 
ground. 

Stereo, in the same way, by its nature 
demanda and gets your conscious attention. 
You must listen to it with your whole mind, 
and you will, in spite of yourself; you must 
also stay in the right listening spot -you 
can't wander around the house and expect 
stereo effects to follow after you. You will 
find that you must work at listening to 
stereo, and you will want to work. 

If you listen to stereo sound merely as a 
background, if you move into another room, 
if you are off -center, out of the proper 
listening area, you will hear simply the old 
monaural music, and not very good monau- 
ral at that. You'll be paying more than 
double for the same old sound. Who wants 
to do that! And so, my friends, you'll lis- 
ten to stereo in the foreground or you won't 
listen at all. That 's common sense. 

6. For Serious Listening 

And so my final point and conclusion is 
that in the long run stereo belongs in the 
"serious" music category -serious of all 
types. Contrary to standard tape, it will 
be most useful where the listening is most 
foreward, most direct. 

Stereo is clumsy and finicky. You have 
to fuss with it, you finagle around to find 
the best listening arrangement and you 
must stay put in one spot. You must work 
for your pleasure, and that 's a fact. What 
sort of music is best, then, for a medium 
that is expensive, clumsy, but grabs your 
ear and makes attentive listening more 
rewarding than evert Classical, I say. By 
Classical I mean all music designed for 
conscious, direct listening, and the term 
covers everything from Bach to modern 
jazz in my book. It does not include back- 
ground music, whatever the sort. 

Stereo, in other words, isn't for people 
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who like pushbuttons and who don't pay 
much attention to what they hear. It's for 
listeners. 

And so all music that needs careful lis- 
tening, all music to which you want to lis- 
ten actively, music that has plenty to give 
for your attention, will benefit from stereo. 
The benefits, as I've found to my pleasure, 
are in proportion to the extra values of the 
music. The more stuff it has, the more 
whopping is the stereo punch. 

And the more involved the score, the 
more complex the musical thought -the 
more solid will be stereo value. Particularly 
wonderful are the works of Bach, of Bar - 
tok, of Palestrina, of Richard Strauss, 
where the textures and the ideas are thick 
and concentrated. Stereo sorts them out 
and throws them at you with extraordinary 
new clarity and musical effectiveness. The 
realism, you see, is basically a musical real- 
ism, a more effective musical projection. 
That aspect is more significant than the 
mere minor stereo improvement in spatial 
effect which has been so loudly hailed. More 
of this later. 

Yes, stereo will at first make its biggest 
hit. as a hi -fi novelty. It has already, to some 
extent. Hi -fi sound effects -from the jet 
planes and the whooshing locomotives to 
the noisy blasts of the "1812" Overture - 
will be in the stereo forefront. Indeed, most 
of the initial sales explosion will center 
about these more obvious stunts in sound. 

But I offer a fair warning to salesmen 
and a warning to music listeners too. Don 't 
forget that stereo has a longer- range, more 
permanent value for fine music. Don't for- 
get that the more complex the music (the 
more highbrow, if you will), the greater is 
the stereo improvement, for the intelligent 
lwtener. Stereo is not just another kind of 
hi -fi gadgetry, however much that way it 
may seem to you, sometimes, right now. 

If this seems a rather sudden conversion 
on my part -it is, on the basis of new evi- 
dence. I was ever so dimly enthusiastic, 
three or four years ago, about "loudspeaker 
binaural," now properly called stereo. 1 hat was being done then was hardly con- 
vincing, nor could I do much on my own to 
convince myself. I didn't have any orches- 
tras to play with. Other people did and the 
results, after much serious experimenting 
and lots of real progress, are now at hand 
in the tapes already released and on the 
market. I'll review a batch of them in the 
m xt issue, as a follow -up to this article. 

While you 're at it, look at a piece by 
R. D. Darrell in the June issue of our neigh - 
boring magazine, High Fidelity, where Mr. 
Darrell starts a new column, The Tape 
Deck. He, too, has been converted to stereo 
and for reasons not unlike my own. (And 
thanks to our editor for passing on this 
plug for a worthy colleague.) 

Nobody expects stereo tape to replace 
standard disc recording. To worry about 
that would be absurd, both for the record 
dealer and the record buyer. Stereo is a 
specialized, tricky, expensive medium re- 
quiring special equipment and, more im- 
portant, needing rather special listening 
co nditions. The results, as I say, can be 
remarkable, but this doesn't mean that we 
can't get as much as ever out of the more 
convenient and much less demanding stand- 
ard recordings (tape and disc), which can 
be set up and listened to any old way, back- 
ground, foreground or sideground. 

But stereo tape is here to stay and if 
you are a serious music listener you should 
keep it in mind as an adjunct to your regu- 
lar record collection, if and when you can 
afford it. There's plenty of time. 

IMPORTANT 
to 10,000 present 

Magnecord users... 

NEW I P -63 -AX Recorder 
Mechanism, less case, for 
rack moseri +g $415 

INSTANTLY 
convert your present tape recording equipment 

to the industry's highest standards 
Now, by replacing your present 
Magnecord tape transport with the 
new magnificently engineered P-63- 
AX, you instantly convert your pro- 
fessional equipment to the finest 
available in the industry! And you 
save the cost of a new amplifier at 
the same time! Just plug the P -63 -AX 
into your present amplifier- you're 
ready to go! 

The P -63 -AX is powered by 3 motor 
direct drive, with two -speed hysteresis 
synchronous drive motor. All controls 
are swiftly operated by push buttons. 
Tape speeds of 7% and 15 IPS are 
changed by switch . . no outmoded 
changing of rollers. Deep slot loading 
and automatic tape lifter for fast for- 
ward and rewind are provided. Both 
manual and electric cueing simplify 
programming, editing. 

Solenoid brake control automati- 
cally puts greatest brake action on 
unwinding reel to eliminate tape spill- 
age. Easily adjustable bias current. 
Takes 10% " NAB reels; automatic 

shutoff at end of reel, no thrashing! 
Separate erase, record and playback 
heads allow simultaneous record and 
playback. 

Performance? We guarantee the 
P -63 -AX to be even greater than its 
laboratory specifications; Frequency 
response, 40 to 15,000 cycles at 15 IPS. 
Signal to noise ratio, 50 db at 3% 
THD full track; wow and flutter, .2% 
at 15 IPS; timing accuracy, 3 sec. 
plus or minus in 30 minutes. 

Just plug the P -63 -AX into your 
present Magnecord amplifier (any of 
the PT6, PT63 and PT7 models). The 
P -63 -AX heads are compatible with 
your amplifier. On- the -spot servicing 
of the new P -63 -AX is simplicity itself; 
all motors and controls are on separate 
assemblies held by four easily re- 
movable bolts. 
NOTE: New NARTB equalizer and modification kit 
will be available at very modest cost. 

FREE BROCHURE -Get all the facts. 
Use the convenient coupon today! 

fflagnecord, 
/!eC' C :z(;! ( 77t,/,fI(? r e 

1101 S. KilbourndAve., Chicago 24, III. 

MAGNECORD, INC. Dept. AE -7 
1101 S. Kilbourn Ave., Chicago 24, III. 

Please send me your illustrated folder on the 
new Magnecord P -63 -AX 

Name 

Address 

State 
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NEW PRODUCTS 
High -Output Audio Oscillator. Precise 

attenuation, broad frequency coverage, 
compact size and low price are features of 
the new Model 210C audio oscillator re- 
cently introduced by Hewlett- Packard 
Company. 275 Page Mill Road, Palo Alto, 
Calif. Output of the instrument is 3 watts 
or 42.5 volts into 600 ohms. Frequency 
range is 20 to 20,000 cps in three bands 

Monarch Record Changer. Among ad- 
vanced features of the British -made BSR 
Monarch 3 -speed record changer is the 
"Magidisk," a single -knob control for han- 
dling all of the changer's functions. A 
sensitive feeler mechanism permits inter- 
mixing of 7 -, 10 -, and 12 -in. records of the 

with calibration accuracy of ± 1 per cent, 
frequency stability of ± 2 per cent or 0.2 
cps, and full -range frequency response of 
± 1 db. Distortion is less than 1 per cent 
at full output. An output attenuator low- 
ers the output 40 db in 10 -db steps. Hum 
voltage is less than 0.03 per cent of out- 
put. Complete information will be mailed 
on request L -1 

Stromberg- Carlson Phi-AM Receiver. 
Headlining the new "Custom Four Hun- 
dred" high- fidelity components and cabi- 
netry which will be available for fall de- 
livery is the Model 406 FM -AM receiver, a 
single chassis which embodies a wide - 
range tuner, preamplifier, and 20 -watt 
power amplifier. Tuner sensitivity is 5 

microvolts for 30 db quieting. Spurious 
radiation is well within FCC requirements. 
Amplifier frequency range is 30 to 20,000 
cps. Inputs are afforded for microphone, 
crystal pickup, magnetic pickup and auxil- 
iary devices. Special output jack is in- 
cluded for a tape recorder. Bass and treble 
controls permit 15 db boost and cut at 50 
and 10,000 cps, respectively. Other equip- 
ment in the new Stromberg- Carlson line 
includes tuners, preamplifiers, speakers, 
and enclosures to meet virtually every hi- 
fl requirement and budget. A unique style 
note will be introduced for all the ampli- 
fiers in the line in the form of a bonded -to- 
metal vinyl case, finished in mellow tan 
flecked with brown. The linen -like finish 
is guaranteed against mars, burns, 
scratches or stains. Stromberg- Carlson 
Division of General Dynamics Corporation, 
Rochester 3, N. Y. L -2 
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same speed, and a ruggedly constructed 
4 -pole motor minimizes wow and hum. A 
sturdy metal tone arm accepts cartridges 
of every type. Functional modern styling 
of the Monarch is enhanced by a rubber - 
matted recessed turntable. The compact 
instrument measures only 12% x 10% ins. 
Distributed in the United States by Discus 
Corporation, 225 W. 34th St., New York 
City, N. Y. L -3 

Record Cleaner. The Dual Micro record 
cleaner is a compact device made of molded 
plastic which cleans both sides of a record 
simultaneously. Inner (cleaning) surfaces 

twenty 10- or 12 -in. discs including jack- 
ets. Over -all dimensions are 25" long, 22" 
high and 10" deep. Constructed of welded 
steel rod, the rack is finished in black satin 
lacquer with matching vinyl plastic tips. 
Discs are supported vertically to prevent 
warpage. Inquiries should be addressed to 
Dept. 393. L -5 

Rlectrostatic Tweeter. Smooth response 
from 5000 to 20,000 cps and full 360- degree 
horizontal radiation pattern are among the 
advantages of the Pampa Model 5 -20 elec- 
trostatic tweeter. Intended primarily for 
use with standard speakers to extend the 
frequency range of high fidelity music sys- 
tems, the Pampa tweeter obtains polariz- 
ing voltage from the plate supply of the 

amplifier. The polarizing lead from the 
tweeter is terminated with an octal tube 
adapter which is placed under one of the 
output tubes. Dimensions of the 5 -20 are 
4%" x 41/2" x 12 ". A built -in crossover net - 
work is contained in the hand -rubbed 
wooden cabinet which is available in either 
mahogany or blonde finish. Pampa Elec- 
tronics Corp., 7354 Fiankford Ave., Phila- 
delphia 36, Pa. L-6 

New Console for Kit Organ. Designed 
by Richard H. Dorf for use with Schober 
Electronic Organ kits, this new console 
gives the feeling of a traditional organ 
case but has the smooth modern lines 
required for present -day living rooms. 
Handmade by custom furniture craftsmen. 
the console, with pedals and bench, con- 
tains first -grade solid wood and lumber - 
core veneer. Walnut is standard finish. 
but any other may be had. The console is 

of the unit are lined with plastic foam. 
Records are cleaned in the direction of the 
grooves. In use, the stud of the Micro is 
placed in the center hole of the record and 
the record is revolved several times be- 
tween two plastic foam surfaces. The 
Micro may be used with records of all 
standard sizes. United Audio Products, 202 
E 19th St., New York 3, N. Y. L -4 

Record Rack. Virtually every feature 
which could be desired in a storage rack 
for records is inherent in the Model 274 
manufactured by Leslie Creations, P. O. 
Box 9516, Philadelphia 49, Pa. Total capac- 
ity is 200 records. There are ten separate 
compartments, each accommodating up to 

designed to accommodate the standard 
Schober kits, which may be assembled at 
home even by constructors with no previ- 
ous electronic or musical experience to 
make up a full concert organ with 19 
stops, 6 couplers, and normal American 
Guild of Organists dimensions and play- 
ing facilities. The tone colors available 
in the finished instrument are widely 
varied, including diapasons, flutes, strings, 
and reeds, and are extraordinarily lifelike 
duplications of pipes and orchestral in- 
struments. All parts of the organ except 
power amplifier and speaker system are 
contained within the console which, with 
pedals and bench, takes up a floor area 
only 55 x 40 inches -little more than a 
small spinet piano. Full information on 
the organ kits and console may be had 
from The Schober Organ Corp., 2248 
Broadway, New York 24, N. Y. L -7 
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July -August, 1956 

That's right: This is something new -a hi -fi newsletter by HARVEY'S ... the store where 'high fidelity came of age'... the 
store best qualified to talk hi -ii to all seekers of authoritative information on the subject. From now on we shall regularly report 
to you - in our own words, just as though we were facing you in our new AUDIOtorium - the latest developments in the world of 
hi -fi, with a few remarks thrown in now and then on older, tried -and -true equipment. This month all of the equipment under discus. 
sion is more or less in the de luxe category - but every item shares the distinction of unexpectedly low price for the quality offered. 

Perhaps the most exciting news is the Stan White 'Summer Special'- a HARVEY package offer- 
ing the famous Stan White 'Hi -Fï speaker system ($339.50) plus the revolutionary new Stan White 
'Beta -Trop motional- feedback tweeter /amplifier system (S139.00) for the unheard -of package price 
of $299.50! You save $179.00 - if you act fast! The 'Beta -Trop system consists of a ten -watt, 1,000 - 
to-200,000 -cps amplifier driving a specially designed 5 -inch cone tweeter, with feedback going from 
a motion -sensing coil, located in the tweeter itself, back to an early stage of the amplifier. Thus, for 
the first time, a speaker unit is inside the feedback loop, the distortion -correcting signal being actua- 
ted by the voice -coil motion itself. The amplifier incorporates a 2,000 -cps, 18 db /octave electronic 
crossover network, so that the system is ready for use with a conventional amplifier driving any 
speaker having good response up to 3,000 cps. In the 'Summer Special,' the older tweeter of the Stan 
White 'Hi-Fi' is removed and the 'Beta-Tron' tweeter installed in its place. Nothing like it .. . 

You may have noticed that David Hailer's new DYNAKIT Mark Il 50 -watt power amplifier kit is drawing 
extravagant praise from all quarters - from the severest, eyes -glued -to- the -'scope electronic perfectionists 
as well as from the "ear -is- the -final -judge" boys. Small wonder, because for the ridiculous sum of $69.75 
plus an entertaining three- or four -hour bout with the soldering iron you can have for yourself the power 
amplifier of your dreams - ready to take on all comers as far as frequency response, distortion charac- 
teristics, power handling capacity at any audio frequency up to rated power, phase shift, square wave 
response or anything else is concerned. Not a trace of bounce, flutter or oscillation after the severest 
transient pulses, either .. . 

n 
Speaking of amplifiers, the Acoustical QUAD II with the Q.C. Il control unit, now in its third 
year on the market, still keeps cropping up in the news with reassuring regularity. After G. A. Briggs' 
fantastic results with it in his American concert hall demonstrations, we hear of it again as the 
amplifier P. J. Walker uses in England to demonstrate his epoch- making new all -electrostatic speaker. 
For the new reduced price of $199.95 the combination gives you the stablest, most silky- smooth 30 
watts you can ask for . . . spectacularly versatile pre -amplification, controls, filters, and other 
front -end niceties ... extra -low background noise ... battleship -like construction ... gorgeous, 
British -type wiring ... plus styling of quiet elegance. For the fussiest audio connoisseurs . . . 

Another consistent headline -maker is the Ampex 612 -SS dual -channel stereophonic tape system. 
All who have heard it. including hard -bitten professional audio writers, seem to agree that the 
feeling of open space it puts around the music when it plays the new stereo tapes cannot be 
duplicated on single -channel systems in any price range. Just $699.00 will buy the complete 
outfit. with 712 ips tape phonograph ( playback only ) plus two independent amplifier /speaker 
systems - ready to play, nothing else to buy. Will play conventional half-track and full -track 
tapes, too... 

A new arrival just before press time: the Tandberg Model 3 three -speed, half -track tape recorder 
and playback unit - and we are finding it a little difficult to believe our eyes and ears. Let the specs 
speak: Frequency response -':2 db from 30 to 15,000 cps at 71/2 ips; 2 db from 40 to 7,500 cps 
at 31/2 ips; _ 2 db from 50 to 4,000 cps at 11/2 ips. Flutter and wow below 0.1% at 71/2 ips and low 
enough at 11/2 ips to be inaudible on piano recordings. Signal -to -noise ratio 60 db at high recording 
levels. Has been done before? Sure - but has it ever been done for S349.50, complete with built -in 
amplifier, Goodmans speaker, transport case, microphone, input- output cord, instruction manual and 
a reel of tape? 

n ̀
v 

In conclusion, just a reminder that ordering by mail from HARVEY's is one of the most pleasant and convenient ways to do your 
hi -fi shopping. No downtown traffic to buck, no hunting for hard -to -get items (HARVEY'S has 'em in stock), plus HARVEY's 29 years' 
reputation, pre- testing service and money -back guarantee to back every sale. Your order filled the same day we receive it, too ... 
Just add a generous allowance for postage (you'll get the excess back with the package) and wait for the postman with the armful 
of listening pleasure, 

HARVEY RADIO CO., INC. 1123 Avenue of the Americas (6th Ave. at 43rd St.), New York 36, N.Y. JUdson 2 -1500 
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Hi . . . Mr. Hi Fi 
This is It . . , 

The BRADFORD 

Perfect BAFFLE* 

Radically new idea in loudspeaker en- 
closures. Not a bass reflex or folded horn. 

The primary purpose of a loudspeaker enclos- 
ure is to prevent destructive sound cancellation 
that takes place at low frequencies, when the 
front and rear waves, emanating from both sides 
of the speaker cone, merge. 

It is obvious that no rear waves can escape 
through a totally enclosed cabinet, and it would 
be the perfect baffle, except for one reason. The 
air pressure within the cabinet acts as a cushion 

Tppoou 

n . 
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o r. 
cone movement. 

The BRADFORD Perfect BAFFLE is totally 
enclosed, yet It relieves cone pressure by an 
ingenious device that operates in unison with 
cone movement. 

Since this action conforms to an ultimate 
scientific principle, the BRADFORD Perfect 
BAFFLE ss the only enclosure that can give you 
the utmost in sound reproduction. 

And that, specifically, is . , 

ALL THE BASS, full, rich, clean bass, clearly 
distinguishing each contributing instrument, 
down to the lowest speaker frequency. 

NO BOOM. Absolutely no boom. Boom, or 
"one note" bass, is not high fidelity. 
NO FALSE PEAKS. Does not "augment" bass by 
false peaks that are really distortions. 
ANY SPEAKER. Accommodates any speaker . 

any size, weight, shape or make. 

NO TUNING. No port tuning or speaker match- 
ing. 
ANY POSITION. Operates in any room position. 

NO RESONANCES. No false cabinet or air reso- 
nances. 

COMPACT. Sizes: for 8" & 10" speakers, 12" x 
I2 "; 12 ", 14" x 14" 15 ", 17" x 17 ". Prices: 
finished $39.50 $59.50, $69.50 respectively. Un- 
finished birch $34.50, $49.50 and $59.50. 

REAL HARDWOODS. In all popular finishes ... 
mahogany, blond, ebony, walnut. 

INCOMPARABLE CONSTRUCTION. Hand 
made, hand finished . . . by master craftsmen. 
All walls ,/," thick. 

GUARANTEED. Unconditionally guaranteed to 
out -perform any other enclosure now available 
regardless of size, weight or price. 

If you want the very best speaker en- 
closure and will not be misled as to real 
performance by deceptive size or price, 
see your audio dealer at once. A demon- 
stration will convince you, Or write for 
literature. 

BRADFORD 

Petirect BAFFLE 
BRADFORD & COMPANY 

27 E. 38th St. NEW YORK 16, N. Y. 

Be Your Own Record Critic 
THE WINNERS 

First place: C. D. Rife, 102 Piedmont Rd., 
Oak Ridge, Tenn. 
Second place: Bert Eberius, Box 206, Mon - 
sey, N. Y. 
Third piace: Don Sasman, 821 E. Mul- 
berry St., Lancaster, Ohio. 

All will receive records of their choice 
for their interest and cooperation. 

Mr. Rife gave a concise and well ex- 
pressed description of the Alfred Deller 
record, and because he has at least indi- 
cated that there are various traditions 
of folk song performance associated with 
some of these songs, the Deller style being 
of one special sort. His review precedes 
Mr. Canby 's. 

Mr. Eberius has an interesting comment 
on the recording technique, the liveness 
used along with the voice. (Sonie others 

BE YOUR OWN 
RECORD CRITIC 

Choice of LP records for three 
best reviews sent in each month. 

Simple as that! Just write your own 
review on the record selected by Mr. 
Canby for the "Problem of the Month," 
send it in, and perhaps yours will be one 
of the fortunate three chosen by the 
judges. If your review is first, you may 
select any three records reviewed in this 
issue; if yours is second, you may select 
two; the third choice may select any one 
record. Your selections will be shipped 
to you postpaid at no cost to you. 

Each month, Mr. Canby will name one 
record as the "Problem of the Month." 
Listen to it, study it both as to music 
and as to recording quality. Then write 
a brief review on a postcard -no other 
entries will be considered -and send it 
to AUDIO, Dept. RR, P. O. Box 629, 
Mineola, N. Y. so that it arrives on or 
before Aug. 6, 1956. Winners will be 
announced in the September issue, and 
the review chosen as first will be pub- 
lished, along with Mr. Canby's own 
review, in the same issue. 

For this month's problem, Mr. Canby 
has selected: 

The Siena Pianoforte. Turina, Al- 
beniz, Villa- Lobos, Mompou. Maria 
Regules. Esoteric ESP 3002 
Buy it, borrow it, or just listen to it 
somewhere -then tell us what you think 
about it. 

RULES 
1. Decisions of the Judges are final and no cor- 

respondence will be entered Into regarding 
entries or choices of the Jedem. 

2. Reviews or the selected record must be sub- 
mitted on a government postcard. No others 
will be considered. 

3. Only one entry will be considered from each 
contestant. 

4 All entries are to become the property of 
Radio Magazines, Inc., and the one chosen 
u first will be published. 

5. From the list of records reviewed by W. 
Canby in the tone in which the "problem 
record" is announced, the writer of the re- 
view chosen as first will be given three rec- 
ords of his choice; the writer of the revlms 
chosen as second will be given two records of 
his choice; the writer of the review ehreen 
as third will be given one record of his 
choice. 

6. Entries will be Judged on the bola of both 
musical and technical accuracy. Neatness and 
form will not count, but the reviews mat, In 
the opinion of the Judges, be aumdeoW 
legible to be read eaally. 

thought this an especially good feature.) 
Mr. Sasman offered a peppy commentary, 
which makes good reading and expresses 
strong convictions, even if you may not 
agree with him. 

CANBY REVIEW 

The Three Ravens. Songs of Folk and 
Minstrelsy Out of Elizabethan England. 
Alfred Deller, counter- tenor, Desmond 
Dupre, guitar and lute. 

Vanguard VRS 479 

"The Three Ravens" commands respect because 
of Alfred Deller's artistry and because of the 
splendid recording Vanguard has given us. With 
all respect to Mr. Deller, however, this collection 
is not completely satisfactory, primarily because 
many of the songs included simply sound better 
as performed by other types of voices. Undoubt- 
edly some of the selections were sung by counter- 
tenors during Elizabethan times, but audiences 
today are more accustomed to hearing "Barbara 
Allen," for instance, sung by a folk singer with 
a guitar. On the other hand, such selections as 
the "Coventry Carol" come off beautifully, with 
Mr. Deller's voice lending a haunting, eerie qual- 
ity eminently suitable to the song. I'd recom- 
mend this to counter -tenor enthusiasts and to 
broad -minded "balladomanes." The two lute solos 
by Desmond Dupre are sheerest delight.. 

-C. D. Rife 

Mr. Canby's review: 
The immediate appeal -if it is that -of this 

disc is the high alto male voice. It it surely 
unusual at first. But already many of us have 
become accustomed to the counter tenor voice as 
such, after numerous recent recordings. It has 
a potentially very strong appeal as a musical 
instrument -as every age but ours has always 
known. The novelty is subsiding, but the music, 
the musicianship, remains, and on this score 
Alfred Deller is always interesting to hear. 

This record represents the old British tradition 
of "folk singing," applied also to the singing of 
many old traditional songs such as "Drink to 
Me Only" which are often actually composed 
songs and /or were sung mainly in sophisticated 
circles, not by country yokels. 

The British singer of this sort (and his Ameri- 
can counterpart) sings the music as art-song, 
with a trained -voice style, usually with a sophis- 
ticated piano or other accompaniment -not at 
all of the yokel sort. Some of these settings were 
composed in the olden days; some are new. The 
guitar, here, would seem to be a recognition 
of the new trend to "authentic" folk stuff, as of 
the U.S., but it doesn't really affect Mr. Deller's 
approach, which is very far removed from the 
rough- and -ready styles of folk singing -as sung 
by the country people themselves. 

Make this distinction in your mind -and you 
can go on to Mr. Deller's own singing, which is, 
within this style, of exceptional beauty. You can't 
beat your foot to it and the whole thing is a bit 
aetherial -but the voice is hauntingly beautiful, 
the pitch unusually sensitive. And Mr. Dupré s 

lute (or guitar) is excellent, in the tradition. 
Note that the real minstrels of old were sophis- 

ticated, educated singers who sang to the upper 
classes, generally. Hence the modern use of min- 
strelsy as indicating an art -song approach to 
music much of which was originally sung in this 
citified, non -folksy fashion, as opposed to the 
"authentic" folk music styles. Two very different 
approaches, but both have their values. And 
songs like "Barbara Allen" have a flexible enough 
history to have appeared in the 16th century in 
the fancier musical circles, yet also to exist in 
dozens of primitively folkish versions in the 
Southern Mountains of the U.S. 

-Edward Tatnall Canby 
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INPUT TRANSFORMER 
(from page 19) 

nation against the specified test field, 
give very different performance under 
practical conditions. Although practical 
conditions of required hum rejection are 
difficult to specify, this is what the user 
wants, so some effort should be expended 
to see that the transformer shielding 
gives a really good performance under 
practical conditions, as well as comply- 
ing with a given specification under 
.-tandard test conditions. 

Another kind of stray pickup can be 
transferred through the transformer 
f rom primary to secondary by capaci- 
tance transfer instead of direct induc- 
tion. If the primary winding is designed 
to match a very low impedance, the nor- 
mal signal voltages on this winding may 
be of very low order, less than a milli- 
volt possibly. At the same time stray 
pickup on the low- impedance circuit, if 
it is not grounded, may well amount to 
several volts. This means that the dis- 
crimination of the transformer between 
signal in the accepted mode, from one 
-ide of the primary winding to the other, 
as compared with capacitance pickup on 
both sides together, must be in the region 
of 120 db or more. 

This is an extremely stringent require- 
ment and necessitates more than a simple 
electrostatic shield between the wind- 
ings. The electrostatic shield may serve 
quite well in shunting away the static 
pickup in the primary without allowing 
the voltages to be transferred directly to 
the secondary. But unfortunately the 
static shield itself is also wound around 
t he same core as the other winding, al- 
though it only consists of a single turn. 
And this is where care is necessary with 

such static shielding in an input trans - 
] ormer. 

Stray capacitance transfer will take 
'dace between all points of the input 
winding and the static shield. These 
minute transfer currents will be taken to 
round from the ground point on the 

SCREEN 
CONNECTION 

III 

'RIMARY II SECONDARY 

Illllllllllllnllll 

GAP IN 
SCREEN 

Fig. 13. A section through an input trans- 
former with a single "static" screen, 
showing how the connection to the screen 
should be diametrically opposite to the 

point where the gap is. 
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static shield. If these minute currents 
produce a resultant rotational current 
around the core in this effective one turn, 
then there will be a resultant magnetiza- 
tion of the core due to this static pickup. 
This will get transferred to the second- 
ary in the normal manner of electro- 
magnetic induction. 

The only way to eliminate this kind 
of transfer is to ensure that the resultant 
current in the shield, considered as a 
turn around the core, is completely 
neutral so as not to induce any magneti- 
zation of the core. This means that the 
static shield must be completely balanced 
with respect to the primary, as con- 
sidered from the point where its ground 
connection is made. This is illustrated 
in Fig. 13. If even greater rejection of 
static pickup is required it may be neces- 
sary to employ two static shields as 
shown at Fig. 14. In each case the wind- 
ing should be completely wrapped in its 
own shield and the balance preserved 
between winding and shield and between 
the two shields. Also the core should be 
separately connected to ground so as to 
preserve complete balance of stray cur- 
rent due to static pickup at all points. 

PRIMARY 
SCREEN 
CONNECTION 

PRIMARY 

IIIIIIIIIIIIIIIIIII 

11111111111111111!1 

SECONDARY 

SECONDARY 
SCREEN 

CONNECTION 

Fig. 14. The construction of a transformer 
employing a double "static" screen. Each 
winding should be completely enclosed 
in its own screen, except for the gap, 
and the gaps and connection points 

should be opposite as shown. 

A -M TUNER CONVERSION 
( from page 16) 

boards. With the special board, wiring 
time was only ten minutes. 

The only real work involved in the 
conversion involves the addition of 
pickup coil L to the last i. f. transformer. 
As pictured, simply slip the i.f. can up 
and off without disturbing the existing 
wiring. Next, make a coil form from 
gummed brown paper slightly larger 
than the plate coil of the transformer. 

After estimating the number of turns 
on the plate winding (count the number 
of layers and multiply by the turns per 
layer) jumble wind an equal number - 
a ball -park guess will do-of turns on 
the paper coil form. Preferably, the 
winding should be Litz wire wound in 
two pies. Belden 8817 wire, available at 

COMPLETE HI -FI 

V 

/ ,,((¡¡fff 
Cl.ferC elllG/ 

by nauland 
Tuner, Preamp and Amplifier in a 

single, compact BALANCED HI -FI unit 
at extremely low cost ... 

7k V rySeat/at Leo! 

Here's the quality unit for simplest in- 
stallation- merely add speaker and 
record changer and have your complete, 
superb FM -AM -Phono home music 
system. No cabinet required -saves 
money, space, installation problems. 
You get the ultimate in wide -range musi- 
cal enjoyment and you pay less for it. 
Features are outstanding. Response: 
FM ± 0.5 db, 20 to 20,000 cps; AM, 
± 3.0 db, 20 to 5,000 cps; Phono, ± 0.5 
db, 20 to 20,000 cps. Sensitivity: FM, 
3 mv. for 20 db of quieting; AM, 5 mv. 
for 0.5 watt output. Harmonic distor- 
tion: Radio input, less than 2 %; Phono 
input, less than 0.7 %. Separate front 
ends for AM and FM; tuned RF stage 
on FM; discriminator with dual limiters; 
AFC with defeat on function switch; 
FM dipole antenna; AM has RF stage, 
ferrite loop. Separate bass, treble con- 
trols; RIAA record equalization; choice 
of standard or equal loudness control; 
full 12 watts output, etc. Ultra- compact 
design, only 53/4" high; decorator- styled 
in handsome charcoal black with marble- 
ized gold finish. Fits anywhere beauti- 
fully. See and hear the "Golden En- 
semble" soon. 

NEW! NI -Fl SOUND FOR TV! 
EXCLUSIVE RAULAND 

TVSS TELEVISION 

SOUND TUNER 

Designed for use with the "Golden En- 
semble". Makes your TV sound 'come 
alive" ION thrilling listening or tape record- 
ing. Just plug in, tune and enjoy Hi -Fi 
audio on any VHF channel, played 
through your RAULAND music system! 
See it -hear it now. 

Visit your Hi -Fi dealer for a personal 
RAULAND Hi -Fi audition. See and hear 
the "Golden Ensemble" and TV 55 Sound 
Tuner -and you'll know you're getting the 
very best for less. 

Write for fuR 
details covering 

the complete 
RAULAND 
Hi -Fi line 

RAULAND -BORG CORPORATION 
3515 W. Addison St., Dept. G, Chicago 18, Ill. 

39 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


ONE SPEAKER 
THE NORELCO 

for improving 
audio quality 

Unexcelled performance at a 
moderate price. Here is your 
invitation to a treat in superior 
performance. 

Features which make these 
Norelco FRS speakers distinctive 
are based on faultless design, 
quality materials and the best in 
workmanship. 

Exclusive alloy magnet steels, 
select cone materials, hand wound 
voice coils and individual align- 
ment -all contribute to "Living 
Sound ", the luxury of listening to 
realistic reproduction through 
Norelco Full Resonance Speakers. 

Priced from $59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 

Ol 

ADD TO... and improve any 
sound system with Af re%o® 
*FULL RESONANCE SPEAKERS 

40 

Send to Dept. A -7 for more details 

North American Philips Co., Inc. 
100 East 42nd S 

New York 17, N.Y. 

2-1¢ a spool, is satisfactory. Finish the 
winding by coating the form and coil 
with coil dope or speaker cement. When 
the dope has hardened, push the coil 
over the plate winding. If it is loose,. 
use additional dope to hold it in place. 

The above procedure can not be fol- 
lowed exactly for the older trimmer - 
tuned transformers. For these units, the 
coil L must be wound directly on the 
existing plate winding. It is still ad- 
visable, nevertheless, to use a layer of 
heavy paper to insulate the two windings 
from each other. 

A supply of 12 to 20 volts is neces- 
sary for the collector circuit. This volt- 
age is conveniently available across the 
cathode bias resistor of the amplifier 
output stage. Figure 1(A) shows how 
the voltage can be taken from the cir- 
cuit. This is suitable for most beam - 
power tubes. For the Williamson circuit 
add an additional 1000 -ohm resistor 
across the 50 -µf capacitor as shown in 
dotted lines. 

Operation 

The trimmer capacitor or tuning slug 
for the plate i.f. winding will need re- 
adjustment for maximum signal strength. 
Do this readjusting while tuned to a 
very weak station. 

Next, tune in a very strong station and 
measure the voltage across R, using a 
20,000 ohm /volt or VTVM meter. This 
measured voltage must he less than one 
half the collector supply voltage. If it 
is greater than one half, increase the 
value of RI until a proper reading is 
obtained. 

If the receiver has no r.f. stage, we 
strongly recommend that the original 
antenna coil or loop antenna be replaced 
with one of the new ferrite loopsticks. 
Also, it is advisable to add a 0.1 -µf 200 - 
volt capacitor from the a.v.e. end of 
the coil or loopstick to ground. This 

Fig. 5. Front and 
rear views of 
transistor terminal 

board. 

Fig. 4. Detector is wired on terminal 
board. The connecting jumpers and one 
capacitor are on rear of panel and not 

visible. 

eliminates any tendency for the receiver 
to pick up hum in the antenna circuit. 

Should 10 -kc adjacent -channel inter- 
ference be objectionable, a filter such as 
the Miller EL 58 may be added between 
the detector and audio amplifier or, even 
better, between the transistor emitter 
and junction of C3 and R3. 

We have been very pleased with our 
modified radio as an AM tuner. Stations 
broadcasting good music are received 
from distances greater than 600 miles 
bringing good music to a community 
offering nothing on the local stations 
but the twangs and laments of a malad- 
justed hillbilly. 

CONNECTIONS TO DETECTOR 
MtDF rN JNDERSIDE _ 

C 

e 

ib i 'i 

111411 
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TRANSISTOR BIAS 

apply equally well to any present I,. ire 
of transistor - point- contact, junct ion, 
hook, p- n -i -p, surface -barrier, etc. The 
only assumption involved is that the de- 
vice be representable by the form of 
Fig. 6, and that the cut -off current orig- 
inate in the collo::tor lead. The fact that 
u is generally less than one in a junction 
t ransistor means that S in each case will 
he positive. This indicates a certain type 
of stability -namely that it is possible 
to maintain biases at any point. 

Point -contact transistors (and hook 
transistors as well) generally have a 
greater than one, so it is possible to ob- 
tain values of S equal to infinity or neg- 
ative. Such a situation is one in which 
uo useful bias may be maintained -the 
least little bit of thermally -generated 
current will produce enough collector 
current to push the transistor into a 
uon- linear region (saturation) where no 
useful amplification occurs. 

Note that if a is greater than one by 
a sufficient amount, a high value of R, 
will produce an unstable bias condition 

See Formula i, Circuit 1, Table II). 
This is consistent with the widely -known 
u,ethod for producing oscillation from 
a point- contact transistor of using a 
high resistance in series with the base 
Ir ad. 

Direct -Coupled Amplifiers 

It was mentioned earlier that adequate 
-tabilization of d.c. amplifiers is con- 
-iderably harder than that of a.C. am- 
plifiers, since an increase in collector 
current of one stage cannot be separated 
from a bona fide signal input by the 
succeeding stages, and so it gets ampli- 
t:ed right along with the signal. Since 

irect coupling is often used in transis- 
tor audio amplifiers, the subject is not 
at all out of place here. 

Normally, if a number of stages are 
direct- coupled, only the effect of the 
cutoff current of the first stage upon the 
collector current in the last stage will be 
important. Exceptions may arise, for ex- 
ample, if the gain of succeeding stages 
is not very great, or if transistors earlier 
than the final stage are extra -sensitive 
to bias changes, or if the second transis- 
tor has considerably more cut -off cur- 
rent than the first stage. However, these 
exceptional cases can be treated in a 
Iaahion similar to that given here. 

In computing the effect of the first 
stage cut -off current on the final stage 
collector current, we define a composite 
stability factor S' which is merely equal 
to dir /di,.,,, where i,. is the last stage col - 
Io ctor current, and i,.n is the first stage 
cut-off current. Computing S' here is 
quite simple, and consists of two sepa- 
rate computations. First, the initial stage 

e er ior performance! P 

of McIntosh 
For clean amplification, low distortion and abundant power no other 
amplifier compares with the McIntosh. The basically -different patented 
McIntosh circuit delivers amplification 99.60% perfect! The result: 
outstanding realism, clarity and listening quality. Hear it at your 
dealer's. 

ro% 

0.3% 

0% 

DISTORTION vs. POWER OUTPUT 

I 20, 1 L C 

15005"11 

,o 
n ounur n. EMS w.rn 

SINGLE FREQUENCY HARMONIC DISTORTION 

I W I.MfrolMm.0 

I 

VALUE A? 60 

M[üul r-i 
1 

ro 20 30 . } C S .0 ,0 ,. 20 oC SD C roo oC 
n... i .., CYCLES 

Write for complete details on 

McIntosh amplifiers and free booklet. 

quits 
LABORATORY, Inc. 

eo 

324 WATER ST., BINGHAMTON, N. Y. 
Export Div. 25. Warren St., N. Y. 17 Coble: Simontrice 

CIRCLE 41A 

...the beginning 
is here 

Yes ... the performance of your hi -fi system begins with 

the pickup. And with Fairchild's brand new 225A Micradjust 

diamond cartridge the beginning is with superb fidelity. The 

latest model of the famous Fairchild moving coil cartridge 

has a fistful of improvements: 

Optimum performance 
.. Micradjust micrometer screw ... labora- 

tory adjusted for precision control of damping and 
compliance. 
No turntable attraction 

.. new magnetic circuit eliminates iron and 
steel turntable attraction. Use 225A with any 
changer or turntable. 
Distortion minimized 

... new coil suspension with symmetric damp- 
ing produces absolutely uniform lateral motion 
which means lowered distortion. 
Corrosion protection 

... wires are gold -plated copper -silver alloy. 
Frequency range extended, performance 
improved, effective mass significantly reduced .. 
with elimination of front damping block. Response 
is flat to 20,000 cps. 

Rugged ... can be used with all changers. 
Output ... (5mv) sufficient for modern amplifiers. 

225A -1.0 mil for L.P. 2258 -2.5 mil 
225C -3.0 mil for 78 $37.50 

For further information on Fairchild professional 
arms or other High Fidelity components, write to: 

MC-60 $19850 

FAIRCHILD RECORDING EQUrPIRENr Co. 9th Ave. & 154 5r., Whiresrone 57, N. Y. 

CIRCLE 41B 
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TOP PERFORMANCE ... 
AT UNHEARD -OF 

PRICES! 
This radically new 12° tri -axial loudspeaker Is the 
answer to repeated audiophile requests for top perform- 
ance at down -to -earth prices. 
It Incorporates the following exclusive characteristic, 
which are an integral part of every Bacon high fidelity 
loml, Baker. - 

FOAM SUSPENSION 
The unique '1II -C" (high compliance) plastic foam 
cone suspension provides Inherent pneumatic damping 
to eliminate "hangover" and distortion. Ita flexibility 
permits nnnsnally large diaphragm excursion for clean 
low frequency response. 

STYROFOAM CONE RE- INFORCEMENT 
Six low mass stiffening struts of styrufaam are cemented 
radially to the rear surface of the cone. They provide 
rigidity and prevent cone "breakup" at high volume 
levels. 

MID -RANGE 
Mid -range operation is achieved by a separate cone 
propagator cemented near the apex of the cone. It is 
set into a circumferential slot which is filled with a 
special resilient compound which maintains its elasticity 
indefinitely. This permits piston operation of the whole 
cone at low frequency. but In the mid -range band, only 
the small Inner section with Its own cone operates for 
augmented mid -range response. 

THE TWEETER 
A compression loaded, direct radiator tweeter rovers the 
uPller band (5000- 18,000 cycles). Highs are silky 

math and natural, without the harsh quality usually 
associated with some horn type tweeters. 

SPECIFICATIONS MODEL 12 -HTX 
RESPONSE: 35- 18,000 cps.; 
POWER: 20 watts; 
IMPEDANCE: 8 ohms; 
RESONANT FREQUENCY: 40 cps; 
FLUX DENSITY: 10,500 gauss; 
CROSSOVER: 2000 cps (mechanical), 5000 

cps (electrical); 
HI FREQ DISPERSION: 100° ; 

DIMENSIONS: 121/2' x 7" deep; 
WEIGHT: 9.5 lbs.: 
PRICE: $39.50, AUDIOPHILE NET 

DUAL CONE MODEL 12 -HD (35- 12,000 cps) 
similar to above, but less tweeter. $29.50 
AUDIOPHILE NET. 
WOOFER MODEL 12 -HW (35 -5,000 cps) 
similar to 12 -HTX, but less tweeter and mid 
range propagator. $27.50 AUDIOPHILE NET. 

Write for free literature. 

HIGH FIDELITY LOUDSPEAKERSI 

RACON 
ELECTRIC 

COMPANY. INC. 

1261 Broadway, New Yod I, N. T. 

Export: Joseph Plasencia 
401 Broadway, New York, N. Y. 
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Circuits of popular bias configurations and progressively less accurate formulas 
for the stability factor, S. 
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IT'S MEW! 

IT'S SUPREME ! 

IT'S HERE NOW ! 
Leonard Radio 

offers Superb Speakers and Systems 

at low LOW PRICES 

STENTORIAN 
Here is a 12" coaxial 
vertised speaker for 
nating listener who 

ge rforma 
Reg. 
Ran 

Net 
Pe 

$119 000 

nce. 

CO -AX 12 
nationally ad- 
the discrimi- 
demands Full 

20- 20,000 cps 
Bass Response 35 cps 
Full Xover Network 
Magnet: 31,000 Gauss 
15 Ohms 

Literature on Request. Complete 
Selection of Stentorian Reproducers 
in Stock. 

[EOMARDS 
Two Way Imported System ideal 
for apartment dwellers or for re- 
mote speaker locations. Priced be- 
low our replacement cost. System 
includes Heavy Duty 8" Woofer, 
3" Tweeter, and 4,000 cps Filter. 
Reg. Net $36.95 

$18.50 
40- 18,000 cps 
Xover at 4,000 cps 
2'/ lb. Woofer Magnet 
15 Watts 
8 Ohms 

Mail and Phone orders accepted. 
25% deposit, balance C.O.D. 

Register for our mailing list now for 
"SPECIAL" bulletins. 

EONARD waolo.Iwc. 
1.w2.. T. C0.16. 7=7311. 
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ATTENTION! 
A fortunate purchase enables us to 

make available to you a very limited 

number of back issues of AUDIO and 

AUDIO ENGINEERING at 50c each, 

postpaid. 

ISSUES AVAILABLE: 

1953 

L July 

August 

September 

Fs', October 
_ November 

December 

1954 
January 

March 

April 

May 

June 

July 

August 

September 

November 

December 

1955 
January 

February 

March 

May 

June 

July 

August 

November 

December 

TERMS: CASH WITH ORDER. 

NO OTHERS ACCEPTED 

NO DEALERS OR AGENTS. 

Just check copies wanted, enclose remit- 

tance in full and mail TODAY! 

RADIO MAGAZINES, INC. 
P. O. Box 629 

Mineola, New York 

is separated from the second stage at 
some convenient point, and the current 
gain of the second, third, etc., stage, 
right up through the last stage, is de- 
termined. This should not be too difficult, 
since it will probably be known from the 
design of the amplifier. Actually, the 
ratio of the last -stage collector current 
to the second -stage input current is de- 
sired, but this is either equal to the am- 
plifier current gain or can, at worst, be 
easily derived from it by inspection of 
the output stage coupling circuit. Next, 
the ratio of output current from the first 
stage to a change in cut -off current in 
the first stage is determined -again, 
either this is equal to the first stage 
stability factor S, or else can be derived 
from it easily. The product of these two 
factors, of course, is the value of S'. 
Because of the large number of possible 
d.c. amplifier circuits, there is no space 
for general formulas for multistage am- 
plifiers. However, the derivation is not 
difficult in practical cases, and the reader 
should experience no difficulty. It should 
be remembered that the amplifier cannot 
tell changes in cut -off current from bona 
fide d.c. input signals, and thus the gain 
for the two will be the same. 

If feedback is applied to a normal 
d.c. amplifier, the signal components and 
the unwanted changes due to cut -off cur- 
rent changes would be reduced by the 
same amount. However, a frequency - 
sensitive feedback arrangement may of- 
ten be used in direct -coupled audio am- 
plifiers to advantage, to reduce the d.c. 
gain, but not the a.c. gain. This is of 
course essentially what is done in Fig. 
9 by the emitter by -pass capacitor, and 
the base bias shunting capacitor. How- 
ever, this technique applied over several 
stages is sometimes very useful. 

A discussion of other "tricks" in am- 
plifier design is clearly out of the scope 
of this article. However, these few ex- 
amples of practical applications of bias 
stabilization should suffice to prove to 
the reader that in this subject (as in 
most all facets of audio work) both for- 
mal training of the type offered in this 
article and imagination, flair, or "crea- 
tive ability" are necessary. It is hoped 
that this article has managed to give the 
reader the tools he needs to cope with 
practical cases, and has successfully ex- 
plained the problem of bias stabilization, 
and the methods commonly used to ac- 
count for it and improve it. 

ROOM ENVIRONMENT 
(from page 23 

upper portion, and the speaker should 
be placed so that it commands the room 
well. The corner placement discussed 
previously with regard to bass also serves 
in this connection. 

It would obviously be wrong, for ex- 
ample, to face a speaker away from the 

MANY SURPRISES 

HIGHEST FI 

LOWEST PRICES 

/ v 1LU/GC 

tso 50 
Blue Ribbon Studio -Type 

Velocity Mike 

A professional velocity 
microphone that outper. 
forms mikes costing five 
times its price. Sound en- 
gineers particularly like its 
exceptional great sensitiv- 
ity, clean, smooth tone, 
low (1.3 mg) mass and novel 
three -way "CLOSE TALK - 
MUSIC -OFF" switch. Im- 
pedance is 50 ohms. Fre- 
quency range: 30-15,000 
cps. ±21/2 db. Sensitivity: 
"T" position -59 db; "M" 
-55 db. Size: 73/4" x 1346' 
and weighs only 15 ounces. 
Supplied with 20 feet of 
shielded balanced cable 
and connection to micro- 
phone. 

Hum pick -up level minus 113 
dim referred to 0.001 watt 
and 60 cycle geld of 0.001 
ganse. 

List Price $89.95 
B&O Desk Stand 

List Price S 4.5d 

AND FOR MORE RUGGED 

USE -THE TRIPLE BLAST 
SCREENED: 

Resin "Celeste" - 
50 ohms/ Hi -Z. Proper 
impedance selected by 
plugging in proper 
cable. With two cables 
and muting switch. 

List Price .... $89.95 

Reslo "Symphony" - 
250/600 ohms. Proper 
impedance selected by 
plugging in proper 
cable. With two cables 
(no muting switch). 

List Price .... 589.95 

FREE! 1956 Xe/rtone Cata- 
log. The above are only samples of 
the many terrific values in the new 
1956 Fen -Tone Hi -Fi catalog includ- 
ing mikes, tape decks, cartridges, 
record changers, silent listening 
devices, etc. 

FENTON COMPANY 
15 Moore Street, New York 4, N.Y. 

Sold through better 
Audio D' 'butors. 
See yours today! 

West of Rockies, 
prices slightly higher. 
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major listening area and directly into a 
very absorptive surface, unless one meant 
purposely to tone down the treble. Treble 
dispersion may be improved, however, by 
placing the speaker so that the sound 
impinges upon reflecting surfaces, and is 
reflected back to the listening area in the 
desired ditiu' condition. 

Acoustical Resonances of Listening Room 

The most annoying and difficult -to- 
deal -with characteristics of listening 
rooms are their resonances. The hand- 
clap test referred to can also be used to 
help detect room resonance -an echo 
which has a fairly distant musical pitch 
indicates a sharp resonance, and proba- 
bly an unpleasant effect on reproduced 
music. 

Not only is the reproduced sound ac- 
centuated at the frequencies of sharp 
room resonances, but the same "ringing" 
effect that followed the hand -clap in- 
fluences the musical sound. The distinct- 
ness of orchestral or choral voices and 
the purity and accuracy of their tone 
colors is impaired or even ruined. The 
quality of such reproduction was well 
described by Shakespeare's monster Cali - 
ban, who complained: 

"Sometimes a thousand twangling in- 
struments will hum about mine ears...." 
thus prophesying the era of high fidelity 
shows. 

A room with sharp resonances may be 
expected to yield a boomy bass and an 
unclear treble. A reproducing system 
with smooth frequency response may 
sound as though it has a peaky and 
ragged curve. Furthermore this is the 
acoustical condition for which it is hard- 
est to correct. 

It is possible to experiment with plac- 
ing absorptive surfaces in the room, par- 
ticularly in such a way as to break up 
room patterns of regular geometry, as a 
method of counteracting acoustical 
resonance. The most practical way to 
deal with the problem, however, is to try 
different mounting positions for the 
speaker, a procedure which may force 
us to ignore the conclusions arrived at 
by consideration of the other factors re- 
ferred to earlier. 

The guidance principle is simple: if 
the sound has greater clarity, less un- 
natural reverberation in a particular 
position, that position is superior. Where 
more elaborate test facilities are avail- 
able the system may be swept through 
the frequency spectrum, and the speaker 
mounting position which produces the 
least violent peaks and valleys is noted 
(the Fletcher- Munson psychological peak 
at about 3000 cps must be ignored). 

The room is the final transmission 
channel in the sound reproducing system, 
and one of the most aberrant. Intelligent 
tailoring of the system to the room 
should thus play an important part in 
the successful installation of reproducing 
equipment. 

AUDIO JULY, 1956 

WH O Qb VIOTCN DOCTOR? 

Which sort of self-styled "expert" is helping you pick a pickup? Is it 
a friend, salesman, or consumer testing publication ? Some are well 

informed, but others, unfortunately, are as unreliable as witch doctors. 

For authoritative ratings, consult The Audio League Report.' After 
testing nineteen leading pickups, its verdict remains unchanged: 

"The ESL Professional and Concert Series are by far the finest phono- 

graph reproducing instruments...In A -B comparisons with its closest 

competitors, even persons who had never previously been exposed to high 

fidelity reproduction were struck by the superior definition of the ESL." 

FOR L I S T E N I N G AT ITS BEST 

Electro -Sonic Laboratories, Inc. 
35 -54 Thirty -sixth Street Long Island City 6, N. Y. 

Soloist Series from $14.95 Concert Series $35.95 Professional Series arm and cartridge $106.50 

Aulmrtced quotation No. is. Please consult Vol. t, Nos. 6-7. to, tr 12 (March-April & Nov. 10;5, and 
April t o;h) of The Audio League Report. Pleasantrllle N.Y., for the cotnplcs, technical and subjective report. 

CIRCLE 45 

HarId D. 
WEILER 

pat Úßr.í! 

TAPE RECORDERS 

AND 

TAPE RECORDING 
ß\ 

Harold D. Weiler 

Author of 
"High Fidelity Simplified" 

The first complete book for the home recordist. Tells why, how, 
and what in easily understood language -not too technical, yet 
technically accurate. Covers sound, room acoustics, micro- 
phones, microphone techniques, editing and splicing, sound 
effects and how to make them, maintenance, and adding sound 
to slides and home movies. 

Board Cover .. $3.95 Paper Cover .. $2.95 

Use Book Order card on insert at back of this issue 
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`An Unqualified Bargain' 
says "High Fidelity Magazine" 

MAGIC 
GLOBE 

MAGIC 
RIDGE 

"...Equivalent to Many Larger 
and More Costly Speakers..." 

says "Audio Magazine" 

the puna Sonic 
Complete findings of experts, as reported 
in above publications, will be gladly sent 
to you upon request. Better yet... hear for 
yourself performance never before achieved 
by an 8" speaker, thanks to splendid crafts- 
manship and patented features like "Magic 
Globe" and "Magic Ridge." 
Try the PanaSonic, a product of the world - 
renowned Matsushita Industries, at OUR 
risk in YOUR home with YOUR equipment. 
Take advantage of this opportunity. 

NOW 
SAVE 20 %- Send only 19 
Windsor International Co., Inc. P.O. Bee =22 
Riverside, Connecticut 

Enclosed find S. for PanaSonic Speakers) 
at $19.80 each, postage paid, together with 
complete "High Fidelity' and "Audio" test reports, 
descriptive pamphlet and enclosure recommenda- 
tions. Money back guaranteed if returned within 
ten days. 

NAME 

ADDRESS 

CITY ti STATE 

FLASH' 

7 

LUST RELEASED 
PanaSonic UNIT -1, made possible by the 
unique PanaSonic speaker. Specially de- 
signed acoustic fibre enclosure, finished, 
assembled, complete including mounted 
PanaSonic speaker, wired, ready -to -play. 
Only 13" x 19" x 9 ". Yet, unbelievably wide 
range at unbelievably low price. 10 day 
money -back guarantee. 
Reg. price. 

including PanaSonic speaker . $37.45 
NOW 
SAVE 20% - Send only ppd, 

$29.96 

Circle 46A 

NEW LITERATURE 
Triad Transformer Corporation, 4055 

Redwood Ave., Venice, Calif., has just re- 
leased the 1956 edition of its General Cat- 
alog. Illustrated and described are nearly 
700 items, 76 of which are new to the 
Triad line. Copies of the new catalog, 
TR -56, are available from Triad jobbers, 
or may be obtained upon written request 
to the company. L -13 

Magnetic Shield Division, Perfection 
Mica Company, 20 N. Wacker Drive, Chi- 
cago 6, III., in Data Sheet 103 describes 
how to protect tape recordings from vari- 
ous high- and low- intensity magnetic fields 
by storing or carrying in Fernetic and 
Co -Netic protective cans. Also are listed 
dimensions and prices for rectangular 
cans, flat sheets, cylinders, transformer 
cans and instrument shields. Other data 
in the publication include terminology and 
example sheet from laboratory test re- 
ports on shielding high, medium, and loa 
intensities. Available on request. L -14 

Minnesota Paining and Manufacturing 
Co., 900 Fauquier St., St. Paul 6, Minn., is 
now distributing "Sound Talk" bulletins 
No. 32 which is devoted largely to a dis- 
cussion of mechanical considerations in 
the use of thin -base magnetic recording 
tapes. The 9 -page technical bulletin is il- 
lustrated with graphs and compares the 
physical properties of thin -base and stand- 
ard -base tapes. Among the considerations 
covered are conformability to the record- 
ing head, acetate versus polyester films. 
inertia effect and guiding and winding. Its 
addition, four major points in the use of 
thin -base tapes are summarized. Requests 
for copies should be directed to Dept. 
A6 -141. L -15 

Audio Devices, Inc., 444 Madison Ave., 
New York 20, N. Y., is issuing a new bul- 
letin on Audiofllm, material made by the 
company for the original magnetic record- 
ing of motion picture and television sound 
tracks. Presented in the folder are some 
of the magnetic and performance charac- 
teristics of Audiofllm, also listings of sizes 
of film base, types of coating, and reels of 
various footages. Available free on re- 
quest. L -16 

General Radio Company, 275 Massachu- 
setts Ave., Cambridge 39, Mass., has pub- 
lished a worthy successor to its catalogs 
of the past in its new Catalog O. Possibly 
the most complete display of fine test in- 
struments in the electronic industry, Cat- 
alog O may well be categorized as a serv- 
ice to the industry as well as a sales in- 
strument for GR. Illustrations are hand- 
some and text is lucid and complete. Cat- 
alog O is available to engineers, scientists, 
purchasing offices, and executives inter 
ested in the procurement of electronic 
measuring and test equipment. Requests 
must be on company or institution letter- 
head, and sent direct to General Radio 
Company. 
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TEL 
INDISPUTABLY... 

the world's best 
microphones Ask about the 

new CM 51 
shown here sot. U.S. lmpo (only 447" 
high), and the 
famous Ul7M.+ 
Write for com- 
plete details. 

AMERICAN Dept. A 

7 Park Ave. 
ELITE. INC. New York 10, N. Y. 

Circle 468 

CLASSIFIED 
Rates: 10e per word per Insertion for noneommerelel 

advertisements; 25e per word for commerelal adver- 

tisements. Rates are net, and no dtseoants will be 

allowed. Copy most es aecompanled by remittance In 

fell, and most reach the New York Dike by We 

Ant of the month preading the date of Issu. 

THE AUDIO EXCHANGE has the largest 
selection of new and fully guaranteed used 
equipment. Catalog of used equipment on re- 
quest. Audio Exchange, Dept. AE, 159 -19 Hill- 
side Ave., Jamaica 32, N. Y. Ob 8 -0445 ; 367 
Mamaroneck Ave., White Plains, N. Y. 
WH 8 -3380 
AUDIO EXCHANGE EXCHANGES AUDIO 

HIGH -FIDELITY SPEAKERS REPAIRED 
Amprite Speaker Service 

70 Vesey St., New York 7, N. Y. BA 7 -2580 

6- Element BROAD -BAND FM ANTENNAS. 
All seamless aluminum. $10.95 ppd. 

Wholesale Supply Co., Lunenburg 10, Mass. 

RECORDED TAPE MUSIC, recording tape. 
accessories, discounts. Efsco Sales, 270 -N Con- 
cord Avenue, n'est Hempstead, N. Y. 

PROFESSIONAL RECORDING SERVICE: 
Tapes made, copied, masters cut, processed, 
pressings made -short runs our specialty -all 
AMPEX 300's, Telefunken and Altec, HYDRO - 
FEED lathes, Monofusion presses. Components 
Corporation, 106 Main St., Denville, N. Y. 
Phone : Rockaway 9 -0290 

SALE OR TRADE : Berlant 13R -1 Recorder ; 
want Ampex 600 or 612. Parrott, 2224 Beau- 
mont St., Washington 21, D. C. 

RECORD COLLECTORS -For sale, a 30- 
year collection of 78 -rpm records -2800 rec- 
ords, all catalogued. Many rare ones. Write 
Theodore H. Adams, Middle Island R.F.D., 

Magnecord M90AC in portable eases. New 
condition, used less than 25 hours. $845 f.o.b. 
Dallas, Texas. Roland S. Bond, Jr., 2600 
Republic National Bank Building, Dallas, 
Texas. 

\IAGNECORD, PT6 -AH and PT -6 in port- 
able cases, $.335. Fine shape. Central Record- 
ing, 934 Kansas, Topeka, Kansas. 

HI -FI CABINETS- Designers and sample 
makers. Production runs or custom. Ablewood 
Products, 133 Grand Street, New York, N. Y. 
CAnal 8- 7848 -7. 

HARTLEY 215 9 -Inch and HARTLEY 315 
12 -inch speakers in 13 cubic foot infinite 
baffle, 53 in. high x 30% in. wide z 19% in. 
deep. 1íA -in. plywood. Philippine Narra finish. 
Rockwool, Fibreglas, and acoustic curtain, 3 
months old ; mooing, $175. 13. Fluri, 3232 Hall 
Ave., Bronx 67, N. Y. 01, 3- 0s16. 

EMPLOYMENT 

AUDIO ENGINEER: Im- 
mediate opening in expanding 
engineering department for 
an experienced man in audio 
work. Chances for advance- 
ment. Complete employee 
benefits. Please mail details 
and photo to Personnel Direc- 
tor, Gates Radio Company, 
Quincy, Ill. 

AUDIO JULY, 1956 
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PROFESSIONAL 
DIRECTORY ' JVoI S 

ee «rev4444eq sc «cc 1944 - 

HOLLYWOOD ELECTRONICS 
DISTRIBUTORS OF NI -FI COMPONENTS 

7460 Melrose A., Lo, AnQe le, 46 CnI,I W Fh,.., 38208 
Circle 97C 

(HIGH- FIDELITY HOUSE 
Most complete stock of Audio 

components in the West 

Phone: RYan 1 -8171 

536 S. Fair Oaks, Pasadena I. Calif. 

Circle 47D 

the finest in Hi-Fi 
featuring YOkr.,, 

NIGH FIDELITY COMPONENTS 

SOUND 
C O R P O R A T I O N 

820 W. Olympic Blvd. í.A.15, Calif. WI 1.0211 

Circle 47E 

CANADA 
High Fidelity Equipment 

.emplete Lines Complete Berv1c. 
nl F1 Records - Component, 

and Aceeseorloe 

&LECTRO-UO10E 
SOUND SYSTEMS 

141 DUNDAS ST. WEST. TORONTO, CANADA. 

Circle 47F 

ATOMIC JEWEL RADIOACTIVE 
STATIC ELIMINATOR 

Reduces Record Wear 
Reduces Needle Wear 
Improves Fidelity 
At Your Dealer 

ROBINS INDUSTRIES CORP. Bayside 61, N. Y. 

Circle 47G 

Everything in HI-FI Sound Equipment 

FEATURING AMPEX 
Mc,mC ucmou, 

WORLD'S FINEST 
rAPF RECORDER 

SANTA MONICA SOUND 
GRanite 8 -2834 

12436 Santa Monica Blvd.. West Lw Angelo 25, Calif. 

Circle 47H 

,3IBSON GIRL TAPE SPLICERS 

splices in a wink! _J 
No seissoes, .4P - 
MO AtOa BLADES. 

M Your Dealers 
ROBINS INDUSTRIES CORP. t.....00 N . 

Circle 47K 

= UDIO JULY, 1956 

MRIA RE- ELECTS OFFICERS. The 
full slate of officers as proposed by the 
nominating committee under the chair- 
manship of J. Herbert Orr, president of 
ORRadlo, was re- elected by unanimous 
vote at the recent annual meeting of the 
Magnetic Recording Industry Association 
in Chicago. Officers and directors elected 
to serve another term are: president, 
Joseph F. Hards of Magnetronics, Inc.; 
vice -president, Russell Tinkham of Am- 
pex Corporation; secretary, Herman Korn - 
brodt of Audio Devices, Inc.; treasurer, 
Victor Machin of Shure Bros., Inc. The directors elected are Robert P. Leon of 
Brush Electronics, and Paul Jansen of 
Minnesota Mining and Manufacturing 
t 'ompany. 

RECORDING COMPANY EXPANDS. 
Audio -Video Recording Company, 
N, sv York, has LegUil'ed the former quar- 
ters of Station WMCA at 1657 Broadway, 
which will add eight studios to its opera- 
tion. Renovation and modernization of the 
company's present studios at 730 Fifth 
Avenue, started last year, will be com- 
pleted shortly. Installation of new tech- 
nical facilities will commence immedi- 
ately at both the Fifth Avenue and Broad- 
way plants under the direction of Irving 
Kaufman, chief engineer. 

AMPERES ANNOUNCES NEW TI- 
TLES. Re- alignment of duties and titles 
for executives of Amperez Electronic 
Corporation has been announced by Frank 
Randall, national sales manager. Execu- 
tives and their new titles are: Myron 
Smoller, manager of advertising and sales 
promotion; Arnold Peterson, distributor 
sales manager; Sol Gertzis, chief applica- 
tions engineer; Charles Roddy, product 
manager for industrial tube division; Ir- 
win Rudich, product manager in charge 
of semiconductors and special purpose 
tubes; Frank Agresti, technical sales en- gineer; Walter Sandberg, government 
contracts administrator, and Frank Elliot, 
sales office manager. 

EXHIBITORS FLOCKING TO NEW 
YORK HI -PI SHOW. More than 90 ex- 
hibit rooms have been engaged by manu- facturers of audio equipment who will participate in the New York High Fidel- ity Show this Fall. Scheduled for Septem- ber 27 -30 in the New York Trade Show 
Building, the show is the first audio ex- 
hibit in Manhattan to be sponsored by the Institute of High Fidelity Manufacturers. 
Although a majority of high fidelity man- ufacturers have already engaged exhibit 
space, there is still a number of desirable 
rooms available which will be allotted 
on a first -come first- served basis, accord- 
ing to Sanford L. Cahn, executive secre- tary of the IHFM. 

PERSONNEL NOTES. Lawrence 
(Larry) LeKashman, audio -radio pioneer 
who was associated with Radio Maga- 
zines, Inc. as editor of CQ, and who for 
the past several years has been vice - 
president of Electro- Voice, Inc., Buchanan, 
Mich., returned to his home base of New 
York on July 1 as vice -president in charge 
of sales for David Bogen Company, Inc. 

. Jack Fields, since 1942 in partner- 
ship as a factory representative with Sam- 
uel S. Egert under the firm name. Eger: 
and Fields, New York, is organizing his own organization known as the Jack Fields Sales Company with offices in Ver- 
ona, N. J. He will service high -fidelity 
and radio parts jobbers in the metropoli- 
tan New York and New Jersey area. 

Clifford Rumsey, Ridgewood, N. J., sales executive, receiving commendation from 
both friends and competitors on the crack job he is doing in introducing Permoflux 
"Scribe" dictating equipment to industrial plants in Northern New Jersey 
Bryce Haynes, vice -president of Audio 
Devices, Inc., makers of Audiotape and Audiodiscs, due to return any day from an extended tour of the company's European markets. 

antenna systems 
High pain Broadband Tail for max. sensitivity to both 
72 and 300 ohm Input. Designed for fringe FM. 

APPARATUS DEVELOPMENT CO. 
Dept. C Wethersfield 9, Connecticut 

Circle 47L 

GeeeieceVrifok 
preamplifier, complete $162' 

$189' 

slightly higher 
in west 

and deea South 

write for literature 

maraniz company 
4415 Vernon Blvd., Long Island City 1, N. Y. 

Circle 47A 

the 

agnificent 
clef tap 

Model 3.t /N 
t portable) 

with built in 
speaker. 

1V4-71,6 ips 
$379.50 

The world's finest 
hi -fi tape recorder 

The ultimate in high- fidelity tape 
recorders for home and professional use. 
Dual -speed, dual -track FERROGRAPH 
recorders are also available in custom 

models (tape decks available, 
from $195.) and with 7% 

and 15 ips speeds. Independent field 
performance tests rate Frequency 

Response at ± 2 db between 50 and 
10,000 cycles with wow and flutter 

less than 0.2% at 7% ips. 
Quality standards have restricted our 

production and unforseen demand may delay 
delivery, write TODAY for literature. 

ERCONA CORPORATION 
(Electronic Division) 

551 Fifth Ave., Dept. A 7, New York 17. N. Y. 
In Canada: Astral Electric Co. Ltd. 

44 Danforth Road, Toronto 29 
Circle 47B 
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signature speakers 

precision loudspeakers 

and enclosures 

for the world's 

finest sound systems 

"IBL" means James B. Lansing Sound, Inc. 

CIRCLE 48A 

free! ALLIED'S 
SPECIAL 100 -PAGE 

HI -FI CATALOG 

Your guide 
to an easy 
understanding 
of Hi -Fi -plus the 
world's largest 
selection of 
Hi -Fi systems 
and components 

This leading 100 -page book shows you how 
to select a Hi -Fi music system at lowest 
cost. 'Fells you what to look for in each 
unit; shows many handsome, practical in- 
stallation ideas. Offers you the world's 
largest selection of complete systems and 
individual units from which to make your 
money -saving choice. To understand Hi- 
Fi, to own the best for less, you'll want 
this invaluable catalog. It's FREE -write 
for your copy today. 

ALLIED RADIO 
auc0dC,áo 1-it-ft 0,42,, 

ALLIED RADIO CORP., Dept. LL -76 
100 N. Western Ave., Chicago 80, III. 

Send FREE High Fidelity Catalog 

Name 

Address 

City 
L 

48 

Zone State 

CIRCLE 48B 

i 

ADVERTISING 
INDEX 

Allied Radio Corp. 48 

Altec Lansing Corporation 34 

American Elite, Inc. 46 

A M I Incorporated 24 

Apparatus Development Company 47 

Audak Co. 10 

Audiogersh Corporation 31, 33 

Bell Telephone Laboratories 14 

Bozak, R. T. Sales Company 32 

Bradford & Company 38 

British Industries Corporation facing p. 1, 3 

Classified Advertisements 46 

Collaro Record Changers 27 

Electro -Sonic Laboratories, Inc. 45 

Electro- Voice. Inc. Cover 4 

Electro -Voice Sound Systems 47 

Ercona Corporation 47 

Fairchild Recording Equipment Co. 41 

Fenton Company 44 

Coodmans Industries Ltd. 5 

Harvey Radio Co., Inc. 37 

Heath Co. 29 

High Fidelity House 47 

Hollywood Electronics 47 

Hughes Research and Development 
Laboratories 6 

Hycor Co.. Inc. 2 

Kierulff Sound Corporation 47 

Lansing, lames B., Sound. Inc. 48 

Leonard Radio, Inc. 43 

Magnecord. Inc. 35 

Marantz Company 47 

McIntosh Laboratory, Inc. 41 

Mullard Overseas Ltd. 11 

North American Philips Co., Inc. 40 

Ortho -Sonic Instruments, Inc. 48 

Orradio Industries, Inc. Cover 2 

Pickering U Company, Inc. 13 

Pilot Radio Corp. 7 

Presto Recording Corporation 9 

Professional Directory 47 

Racon Electric Co., Inc. 42 

Rauland -Borg Corporation 39 

Rek -O -Kut Company Cover 3 

Robins Industries Corp. 47 

Santa Monica Sound 47 

Scott, H. H., Inc. 4 

Shure Brothers. Inc. 1 

Tung Sol Electric, Inc. 8 

Windsor International Co., Inc. 46 

NOW ULTIMATE PERFECTION 

IN TONE ARM PERFORMANCE 

Ortho-sonic v/4 
TRACKS COUS! OF ORIGINAL RECORDING STYLUS 

VITAL ENGINEERING 
PRINCIPLE SOLVED! 

Tracking error completely eliminated 

FLAWLESS REPRODUCTION attained. 
Stylus moves in straight line from edge to 
center as in original recording. 
INSPIRED DESIGN: Increases record life 

fits smallest cabinet . plays all 
size records . . . no scratching possible 
... all popular cartridges fit. 
NEVER BEFORE in the history of Hi -Fi de- 
velopment has the introduction of o 

single component created such wide in- 
terest, laboratory and editorial endorse- 
ment. 

Get ORTHO -SONIC V/4 with its 10 incom- 
parable features. ONLY $44.50 

At Better Hi -Fi Dealers Everywhere 
WRITE FOR ILLUSTRATED LITERATURE 

ORTHO -SONIC INSTRUMENTS, Inc. 
668 Mechanic Street, New Rochelle, N. Y. 

CIRCLE 48C 

ARE 

YOU 

AN 

OSTRICH 

... when It comes to cancer? 

Do you bury your head in the sand and 

hope it won't attack you or someone close 

to you? Fight cancer with a check -up to 

protect yourself and a check to help others. 

Give to your Unit of the American Cancer 

Society, or mail your gift to CANCER, 

co your town's Postmaster. 

AMERICAN CANCER SOCIETY 
L. -. -._ 

1 
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A 
SIMPLE AS Br 

To make it just as easy as possible for AUDIO's readers to subscribe, order books, get 
further information about the new products and the new literature mentioned in the pages 

of the magazine, or ro get catalog sheets and brochures describing articles advertised, we 

provide herewith three cards. We know that many readers are loath to cut coupons from 
the pages of their favorite magazine because they have told us so. And we know that many 

times one would like to have complete and thorough data about something he sees in these 

pages, yet he considers it too much trouble to hunt up paper and envelope -not to 

mention the stamp -and write a long letter detailing what he wants 

to know. This is just as simple as we know how to make 

it with the exception of stenciling each subscriber's name 

and address on each of the postcards -an operation 
which would be highly impractical from the printing 
standpoint. But from now on, when you want more 
information about something you have seen advertised 
or mentioned in AUDIO you need only indicate it on 

the appropriate card, print your nome and address, and 
drop it in the nearest postbox. We pay the postage, and it goes 
without saying that we wouldn't include these cards if we didn't welcome your 

use of them. And, for the first time, you can enter your subscription without sending a penny 
with your order-we'll bill you later. For books, we'll have to ask for the money in advance, 
but only for books. 

Readers have told us that they often want to 

know more about some of the items men- 

tioned in the New Products and New Litera- 

ture pages of the magazine, but that they 

do not want to take the time and effort to 

write to each one of the sources individually 
to get all the information they need. As a 

motter of fact, in an average issue there 

are usually ten items in the New Literature 

column, and between ten and fifteen on 

the New Products pages. It is conceivable 

that the average reader might want infor- 
mat:on on at least ten of these items, since 

they are selected with the interests of most of 

AUDIO's readers in mind. Thus one would 

ho'e to have ten envelopes, ten sheets of 

paper, and ten three-cent stamps, together 
w rs the need for writing the ten letters 

and inscribing each with name and address. 

We do it all for you, assuming that you are 

willing to circle the items about which more 

information is desired and to write your name 

and address once. We will forward your 

inquiries to the organization involved, and 

you will receive the data you want with only 
one inquiry. Isn't that as simple as A B Ct 

In just the some way you can get more in- 

formation about any product that is advertised 
in the pages of AUDIO. Note the page on 

which the advertisement appears and circle 
it on the back side of this card. When there 

are two or more ads on the same page, the 

page number is followed by a letter, and the 

designation appears under each individual 
advertisement. Write your nome and address 

clearly -someone has to decipher it-and it 
is a good idea to mark the card for all the 

information you want the first time, for there 
is only one card in each copy of the maga- 
zine. Of course, you could subscribe to 

two copies. 
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BOOK ORDER 
Please send me the books checked below, 
postage paid. I enclose check money order 
for $ in full payment. 

Tape Recorders and Tape 
Recording 

Harold D. Weiler 
Paper Cover, $2.95 

Board Cover, $3.95 

the 3rd Audio Anthology 
Board cover, $3.50 

the 3rd Audio Anthology 
Paper cover, $2.50. 

ü Electronic Musical Instruments 
$7.50 in U. S. (All others $8.00) 

AUDIO -Bound Volumes - 
1955 issues 
$10.00 (In U. S. only) 

c= 

S ^ 

ó 

W 

NAME 

ADDRESS 

CITY ZONE STATE 

N o z 

m 

rz 

To start receiving Audio monthly without 

any effort on your part to locate one 

on the newsstands or at your jobber's, 

mark the appropriate boxes with crosses, 

tear out the card, and drop it into a 

handy postbox. If you are one of those 

who always pays in advance, we will 

accept your check or money order -we 
do not recommend cash to be sent 

through the mails -enclose the card in 

an envelope, and mail. This will cost 

you an extra three cents, so if you wait 

until we send you a bill, we'll enclose a 

business reply envelope for your con- 

venience. We try to make it as easy for 

you as we know how. 

NOW IT IS EASIER - ONLY ONE CARD 

is necessary to get more information about any New Product or 

New Literature item, or about any product advertised in these pages. 

At the end of each item of New Litera- 
ture, New Products, or Equipment Reports 
you will notice a letter and a number -the 
letter indicates the month and the number 
indicates which item it is. All you have to 
do to get full information about the product 
or to get the literature described is to 
circle the appropriate number, add your 
name and address and mail it to us. We'll 
do the rest, and you may be sure that 
we'll be prompt because we are just as 

anxious for your inquiries to get to their 
destination as you are -and besides, we 
don't have room enough around the office 
to accumulate a lot of cards. Circle one 
item, if you wish, or all of them -we'll 
carry on from there. This whole system 
breaks down if there is a charge for the 
New Literature described, so if you can 
suggest any improvements in this service, 
we would appreciate hearing about them. 

To get more information about the prod- 
ucts that are advertised in each issue of 
AUDIO -use the new card at the left. Fill 
in your name and address clearly and 
circle the number of the page on which the 
advertisement appears. When there are 
two or more ads on a page, each one has 

under it a notation such as Circle 23a, 
Circle 48b, or Circle 76c and the same 
numbers appear on the card. Numbers 
C -2, C -3, and C -4 refer to the covers - 
C-2 is the inside front cover, C -3 the 
inside back cover, and C -4 is the out- 
side back cover. SB is "The Sounding 
Board." 

The only way to derive any benefit 
from this service is to use the card for all 
the information you want. We think you 
will find this new system more convenient 
and that you will use it more and more. 
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the perfect setting 
for your 

/ / 
TURNTABLE 

and 

TURNTABLE ARM 

REK-O-KUT 

Base 

Even a gem must have its setting. For however beauti- 
ful and valuable - it is the setting that shows it to best 

advantage and makes its use possible and practical. 

The Rondine Turntable and Arm have also earned 
their right to quality fame. This is confirmed through 
the enthusiastic approval of buyers who have been willing 
to devise and create their own settings - that they might 
enjoy the unsurpassed performance of these units. 

Now, Rek -O -Kut brings you its own Rondine Base 

for the Rondine Turntable and Arm - a base that captures 
the very personality of this equipment. The styling is 

simple - the woods, carefully selected - the workmanship, 
in the tradition of truly fine furniture ... painstakingly 
handrubbed to a soft, satin finish. 

The Rondine Base is a unit of singular beauty. It is 

the perfect setting for your Rondine Turntable and Arm. 

SPECIFICATIONS: Solid 7 /s" Walnut t r Korina - rabbet - 
mitered joints - compliant rubber hall -feet for acoustical 
isolation and leveling - turntable deck nests flush on recessed 
rectangular ledge. Dimensions: 161/2" w x 17" d x 6" h. 

Base for Rondine Deluxe and Rondine Turntables ...... $26.95 
dunce of either American Walnut or Natural Korina 

Rondine Deluxe Turntable $129.95 

Rondine Turntable 79.95 

Turntable Arm Model 120 26.95 
(as illustrated - less cartridge) 

prices slightly higher West of Rockies 

See your high fidelity dealer, or write Dept. YG. I 

N[MIf1 

. M" "F REK-O-KUT COMPANY 38 -01 Queens Blvd., Long Island City 1, N.V. 

INCS °A 

EXPORT: Morhan Exporting Corp., 458 Broadway. New York 13, N. Y. 

CANADA: Atlas Radio Corp., 50 Wingold Ave., Toronto 10, Ontario 
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RESPONSE, RUGGEDNESS and VERSATILITY 
Engineers and Management both want 

r Prorlonal 

1;:°:,..ïï.,. en. 
.. 

Serving Stations Coast to Coast 
DAY -IN AND DAY -OUT 

You're ahead in every feature when you use Electro- 
Voice Microphones. For the engineer...this means 
easier, better set -ups; high sensitivity; high signal - 
to -noise ratio; stable, wide -range reproduction; 
trouble -free operation; utmost versatility and con- 
venience. For management...this means positive 
performance; more in- service, less out -of- service 
time; greater economy. 

All models have the exclusive E -V indestructible 
Acoustalloy diaphragm. Slim -Trim models also 
have integral blast and wind shield. No closely as- 
sociated auxiliary amplifier equipment is required. 
Each microphone is guaranteed to be within its 
very close tolerance specifications. In addition, E -V 
manufactures a full line of accessory microphones 
for intercom, paging and utility applications. 

For' complete 
information on 

E-V professional 
microphones for 
TV 8 BC send for 
Catalog 120-A67 

gke.Z ® , 
OICZ y 

ELECTRO-VOICE, INC. BUCHANAN, MICH. 
Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab 

Model 666. Variable D Cardioid. Response 40 to 15,000 cps. 
Output level -55 db. Provides high front -to -back discrimination. 
No proximity effects. TV gray. Weighs only 11 oz. 
List Price $255. 

Model 655C. New Slim -Trim. Response 40 to 20,000 cps. Output 
level -55 db. Omnidirectional. Easily concealed in studio props. 
TV gray. 1 -in. diam. List Price $200. 

Model 654. Slim -Trim. Response 50 to 15,000 cps. Output level 
-55 db. Omnidirectional. Impedance selector. TV gray. 1 -in. 
diam. List Price $95. 

Model 646. Lavalier -type. Response 40 to 10,000 cps. Ad ¡otable 
for chest use. Output level -55 db. Omnidirectional. TV {pay. 
1 -in. diem. Weighs only 7 oz. List Price $147.50 

Model 649. New extra -small lavalier. For chest, desk or hand. 
' /, -in. diam. 2 % -in. long. Omnidirectibnal. Output -62 db. 
Response 70 to 13,000 cps. Wt. 2 oz. TV gray. List $115. 
Model 665. Variable D Cardioid. Response 50 to 14,000 cps. Out- 
put level -55 db. Unidirectional. Impedance selector. TV gray. 
List Price $140. 

Model 650. Response 40 to 15,000 cps. Output level -48 db. 
Omnidirectional. Dual -type external shock mount. Impedance 
selector. TV gray or satin chrome. List Price $150. 

Model 635. "Workhorse" of the industry. Omnidirectional. 
Response 60 to 13,000 cps. Output level -55 db. Impedance 
selector. TV gray or satin chrome. List Price $10. 
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