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The advantages of square-wave testing have been described by many authors,
but the use of sawtooth waves is less keown. A simple generator, such as
the one above, will provide a signal source which  can be fed to an ampli-
fier and the cutput can be viewed on an oscilloscope. This author tells how
the sawtooth signal can be interpreted to give reliable data on both high-
and low-frequency performance. See Testing with White Sound, page 41

LABORATORY REFERENCE STANDARD LOUDSPEAKER SYSTEM
HI-FI-MANSHIP AT TBE AUDIO FAIR

TRANSISTOR PHONOGRATPI PREAMP FOR MAGNETIC PICKUPS
FEEDBACK FILTERS FOR TWO-CHANNEL AMPLIFIERS
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now available
at no extra cost!

ONLY AUDIOTAPE offers you the time-saving, effort saving

advantages of color cueing and color coding —

in a magnetic recording tape known the world over

for outstanding quality and uniformity

ITH Audiotape, color adds a new dimension in
sound recording. Now available on distinctive
green and blue plastic base, in addition to the clear
plastic (showing the natural brown color of the coat-
ing), Audiotape permits instant visual identification of
recorded selections — on the same or different reels.
Sections of various colored Audiotape, when spliced
into a single reel as shown in the photo above, stand
out sharply one from the other, without the need for
any identifying leaders between them. Selections can be
cued in this manner with great ease and precision. Also,
complete reels, recorded on blue, green and brown tape,
are easily identified as to content, tape speed, single or
dual track or any other desired classification.

Through increased demand and increased produe-
tion, it has been possible to reduce the cost of the
blue and green plastic-base tapes, and they are now
available at ro increase in price.

Colored Audiotape Reels

Audiotape plastic reels, in the popular 7-inch and
5-inch sizes, are also available in a choice of attrac-
tive, jewel-tone colors — red, yellow, green or blue,
as well as clear plastic. Here, too, coding and filing
by reel colors offer a host of opportunities for faster

and easier identification of your tape recordings.
And, like colored-base Audiotape, the colored reels,
too, are available at no extra cost.

But whatever the color of tape or reel — with
Audiotape, you can be sure of the finest, full-range
performance obtainable with any tape recorder. For
Audiotape’s magnetic properties are carefully balanced
to assure the most uniform response throughout the
entire audible frequency range — plus maximum uni-
formity of output within the reel or from reel to reel.

Ask your dealer for an assortment of colored
Audiotape. It will speak for itself — in performance and
in cost,

AUDIO DEVICES, Inc.

444 Madison Avenue, New York 22, N. Y.
Offices in Hollywood — Chicago

Export Dept., 13 East 401h St., New York 18, N.Y,, Cables *'ARLAB"
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YLAVALIER
Model 646 Dynamic

Remarkably small, versatile microphone—
for chest, desk or hand use. Frees hands
of announcer or performer for déemon-
stration or dramatic effects. Recessed
screw in grille for adjustment of high
frequency response to suit the applica-
tion. No additional closely associated
auxiliary equipment required.

Peak-free response

60 to 10,000 cps.
Output —57 db.
Omnidirectional.
Acoustically treated
grille minimizes wind
and breath blasts. E-V
Acoustalloy diaphragm.
Available in 50, 150
or 250 ohms. i
Non-reflecting gray
finish. Size: 14" diam.
6147 long. Net wt:
62 oz. 30 ft. cable.
Supplied with neck
cord and support clips,
Model 646. List, $140.

-
Model416 Desk Sland. Lisl §5. .,‘

Normal Trade =]
Discount Applies

Available from E-V Authorized Distributors
Write for Bulletin No. 201

Electho Yoree

ELECTRO VOICE, INC.* BUCHANAR, MICH.



Digital
Communication

Systems
Engineering

with
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= Miniaturization
Circuit

Development

the
frelds

of Electromechanical
Development

Digital

Techniques

Long-Range
Information
Transmission

New advancements in the field of
long-range information transmission
are being made at Hughes with dig-
ital techniyues.

Areas of Work

To further expand work in this area,
Hughes Research and Development
Laboratorics are interested in people
with experience in aitborne com-
municition systems, digital storage,
low frequency measurements, mod-
ulation systems, miniaturized pack-
aging, audio, IF and RF circuitry in
the HF range, analog to digiral—
and other data conversion methods.

|
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CALIFORNIA

RESEARCH
AND DEVELOPMENT
LABORATORIES

Relocation of applicant must not causs
disruption of an urgent military project.
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organs have had fond hopes that neon

lamps operating as relaxation oscil-
lators could be used as tone generators in
a commercial instrument. To date no manu-
facturer has produced an instrument of
this kind. A primary reason has been the
nonuniformity of the firing voltages of
commercially available lamps. A secondary
reason, somewhat depending on the first,
is that when only the lamps—no tubes or
transformers—are used in frequency-divider
chains, synchronizing any lamp by one of a
frequency higher than double its own simply
is mnot reliable; sync-circuit components
must have too small tolerances and the
whole thing may get of syne simply due to
aging. It is also, difficult to prevent a tube
which is operating at frequency 2f and giv-
ing sync signal to that operating at fre-
quency f from also being synchronized in
the reverse direction by the lower-irequency
pscillator. This “feedback” lends to reduce
stability since it does not give complete
control to the high-irequency master oscil-
lator. Neon oscillators are rather touchy
and not a great deal of circuitry is possible
to make for one-way sync transmission.

A helping hand may have been given to
designers by John Bick of Moorestown,
N. ., assignor to RCA of Patent No.
2,680,198, In the patent, Mr. Bick discloses
a f{requency-divider chain containing two
neon lamps in cach stage. Each stage is
synchronized only by the stage operating
at twice its frequency and there is no sync
feedback. Under these conditions neon
oscillators can be quite stable and standard-
tolerance components can be used., This
writer has some experience along that line,
having used neon lamps as frequency di-
viders (but with vacuum tubes between
stages for isolation) in his Electron organ,
described in the mew book “Electronic
Musical Instrument.™

FOR MANY YEARS designers of electrenic

* Audio Consultant, 255 W. 8fth St
New York 24, N. Y.

* See advertisement, page 98 of this issue.

PATENTS

0 RICHARD H. DORF®

—

The way the new invention works is
illustrated by the schematic diagram of
Fig. 1. Two neon oscillators, that is, two
stages of a f{requency-divider chain, are
shown. Each consists of two neon lamps
(N; and N in the upper-irequency stage),
connected to ground through K. a small
load resistor, and to plus 180 volts through
K, the timing resistor. The tfiming ca-
pacitor is (s The circuit as so far de-
scribed will be recognized as an ordinary
relaxation oscillator. When B-voltage is
applied, €, charges through R;.. When the
voltage is sufficient across (s to reach the
combined firing potential of both lamps,
they fire. When unfired the lamps are open
circuits; when fired their fairly low re-
sistance short-circuits the timing capacitor
C;, discharging it. The waveform produced
across C: 13 sawtooth; however, the usual
sharp drop to zero aiter the gradual rise
is somewhat slowed due to K. which de-
lays the discharge slightly just as [@; delays
the charge to a much greater degree. The
“flyvback” time of the wave is therefore
quite finite rather than being nearly zero as
it would be without R: (the bottom of N;
grounded). In Fig. 2, (A) shows what the
voltage across € looks like. Since current
flows through the lamps and K: only during
the discharge pulse, the voltage across K.
is as shown in (B) of Fig. 2 and it is used
for output. Output could, of course, be
taken from other points to obtain sawtooth
voltage, but all other points are at high
impedance or would tend to affect irequency
of operation, which is one of the drawbacks
of neon oscillators.

A vacuum-tube master oscillator is pro-
vided as a stable generator of the topmost
frequency to synchronize the neon-divider
string. Its output is connected to the junc-
tion of the two lamps N; and N, through a
capacitor C; which can be adjusted to a
value theoretically equal to the stray wiring
and socket capacitance C: between the lamp
junction and ground. This being so, the
injected master-oscillator voltage at the
neon lamps is just half of the m.o. output.

=3 T o8 {80V
3 -
23 =22
3 £
N3 N4
NE-51 NE-54
SYNG e ! MASTER
TO NEXT <+—4 . )\"
[]
DIVIDER s A~30upt co 301 | OSCILLATOR
Na 1 N2
cel NE: 1i o3 <
== 48 !
1 =t o 1
258 | | 938 | |
Q 1 (~] H
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OUTPUT oUTPUT UTPUT
fra fr2
Fig. 1
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ou are cordially invited to visit the British Industries Corp. exhibits at the Chicago Sight
Sound Exposition,| Sept. 30-Oct. 2) New York Audio Fair,(Oct. 14-17 )New England (Boston)
i Fi Music Show,(Oct. 22-24) See and hear Britain’s finest audio equipment, including:

LEAK TL/10 —High fidelity AMPLIFIER complete with *‘Paint One’’ REMOTE CON-
TROL PRE-AMPLIFIER. Most economical omplifier combination ever built by Leck.
Hormonic distertion only one tenth of one percent. Insures flawless repraduction.
EXCLUSIVE FEAYUREI Canvenient tape racorder Jacks {input and outpul) on front panel
for instantaneous usel

WHARFEDALE LOUDSPEAKERS.- . designed and bullt under the personal super-
vislon of G. A. Briggs...warld renawnad outhority on sound. Whorfedals Loudspeakers
offer the unique construction foature of cloth suspention—a fslt buffer botwean specker
frame ond cone—and cost chassis.

THE R-J WHARFEDALE. . . First and only complete R-J unitl Twe grear products—
the R-J sinple sholf ENCLOSURE and & spocicl WHARFEDALE SPEAKER have beon S s

brillianlly matched in 1his .. . she defnitive combination among compact high- | > [
performaace speokers, Y
R-J LOUDSPEAKER ENCLOSURES—'Maximum Bass—Minimum Spacs'® Henoting
is believingl R-]J Specker Enclosures have sitabfished an entirely new Ilrend in avdlo I
design with thrilling performonce from ony loudipeoker. Bockshelf and Floor Models.

Since 1935

the Garrard has been

sold and serviced

throughout the United States,

It is recognized evary where
for superion

performance, ruggadnoss
and raliability.

jppsial
il
'n"hltl 'g" { I'i'\“l-'-" \

“RIGHTS" and “WRONGS"
af record changer design
(impartant In patecting your recarids),

RIGHT: S P

ﬁlarra:lﬂ Pr.-.:._‘i’si:g P-Fs_h;r r!:lh_m X
e only record changing device that (i

positive, gentle ﬂln_d!lﬂ#nl.l;:tﬁt ;lﬂmm
cenler holes,

WHONG:

“Overhead Bridges”™ (as on idinary
« = cWHIEh may damage or dislodgs recards
actidantaily.

RIGHT:

Garrard removahle and interchongeable

spindies . .., Easily Insertad; accommodats st

Dy, oull out Tasganily ta FaETate mimpvat
yed; pull out Instan! acliiiate

records from turntabie, ety v o

WRONG:

Fixed Spindles (as on ardinary changess) .
which require ripping records upm?&t‘_:‘m'
metallic spindle projections alter playing.

Other Garrard leatures Inclide: & poln mater
=no rimble, no Induced hum « haavy drive
I WOWS, No waves « ‘weights ]
fywheol action, constant spoad s muling swiick
—sifence batlwien records » silent aulysastic
stop—uhuts off after dast record; no disjurbing
“plop'’. e pacy stylus welpht sdfustment-prao-
lects long-playlng 1écords = balancid-moynied
tone arm—true hnfunl- tracking = univessal ihafl
~fits 91l popular high Ndality curtridges

s Finest Record Changer

WRITE FOR A COPY OF
“SOUND CRAFTSMANSHIP"
Mail covpon todoy for a complimentary
copy of ''Sound Craftsmonship'' 16
poges {llusirating and describing all
products of the British Industries Grove,
BRITISH INDUSTRIES CORP., Dept. A-10 |
164 Duarie Street

New York 13, N, Y.

Pleass send “Sound Craftamanship’’ fo:

Name

Address
ity ZoneState
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DOSTER

ELOPED

» iModel
5116

We do

usion in facilities
FCC requirements

g-in, two stage, low noise, preamplifier or
r use in radio and TV broadcast systems,
systems. While important space saving has
bf this amplifier, Langevin sacrificed none of
tpendability which make the Langevin Model
erion of excellence, In fact performance char-
improved. Included are such quality features
nectors and push-button metering facilities.

SPACE SAVING
THAT REALLY COUNTS!

61% reduction In volume per.
mits mounting of 33 Model
5116 units In the space ra-

qulired by 12 of the very popu.

Photo below, llustrates {he
extremely compacl racking
possible with the naw Mode§

5116, Note complete accessl-
bility and uncongested appear-
ance. Units at extreme right
ate Langevin 5117 Program/

Monitor Amplifiers.

-
l
1
]
I
)
|
lar Langevin Model 116.8. :
1
}
1
I
|
I
|
|

WRITE TODAY—

for complete data ang
specifications on the
Langevin Ilne of minj-
ature plug-in equip.
ment Including pro-
gram, booster and
monitor amplifiers,
pawer supplies, elc,
Please address re-
quests on company
letterhead.

Q y

LANGEVIN MANUFACTURING CORPORATION
37 WEST 65th STREET, NEW YORK 23, N. Y.

SUBSIDIARY OF THE W. L. MAXSON CORPORATION

ST 2 )

(a)
A A A A A A

{8)

Fig. 2

The operation of the sync circuit 1s bet-
ter typified in the next stage, so let us shift
the spotlizht to the sync connection there.
For this purpose, the sawtooth output of the
{/2 divider is connected to the junction of
N:and N, arain through the capacitor net-
work, this time C;-C:. The value of Ci-C:
in series is very small; therefore its being
inn shunt with timing capacitor C: of the
first divider has negligible effect. However,
because Cp and C; are equal, fully half of

| the first divider output is impressed on the

second divider as syne. Now, when N.
and N, are not glowing, which is the case
during their entire cycle except for the dis~
charge pulse, they are effectively open cir-
cuits and do not load the first divider in
any way, even through the very small Ci.
Since the conditions at the lamp junction
do not change until the firing time, nothing
is fed back to the first divider. When NN,
da fire, it is because oi the coincidence of
their nearly being ready to fire because of
almost high enough voltage across Ce plus
the presence of a sync pulse from the first
divider. At the firing pulse, of course, the
svne injection point is almost shorted to
ground. However, at the same instant C.
ia being shorted by N, and N: (which is
what produced the sync pulse in the first
place). Thus the pulse of the second di~
vider falls on a deat first divider as it were,
and there are no bad results.

Even if the second divider is misad-
justed and/or there is some signal at the
lamp junctions due to stray coupling, the
transfer system between the dividers is one
way in nature. Half the first-divider voltage
goes to the sync point of the second be-
cause of capacitive voltage divider Ci-Ci.
But voltage originating at the second di-
vider can go to the first only through a
capacitive divider composed of C; as a
series leg (high reactance) and C: as the
shunt leg (low reactance), so it can have
no appreciable effect.

Only two divider stages are shown but
of course as many as are wanted can be
used to give the same number of octavely
related tones. Typical values for C: and
its corresponding capacitors down the line
are 100 ppf for A-3520 cps, and 200 nuf,
500 wpf, 001, .002, .005, .01, and 02 pt
for succeeding dividers in the string. The
requirement in actual capacitor selection is,
as always in synchronized relaxation oscil-
lators, that the unsynchronized or iree-
running frequency of each oscillator be
slightly lower than the synchronized fre-
quency: In this design timing capacitor tol-
erance should be wide, perhaps even wide
enough to allow use of standard-tolerance,
unselected units, since £, €, and corre-
sponding sync-circuit trimmers can be ad-
justed after construction to give the right
amount of sync to bring operation into line,

A copy of any U. S, patent can be had
for a auarter from The Commissioner of
Patents, Washington 25, D, C.
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50% more ta

New, thinner magnetic tape cuts time-wasting reel changes!

No more stopping for reel change when you're
recording longer sports and news events, dramatic
productions and musical works. New “Scotch”
Brand Extra-Play Magnetic Tape No. 190A
reduces time-consuming change-over breaks by
giving you 509, more recording time on each reel.

Secret of new “Scotch” Brand’s exira playing

time is a more potent oxide coating which offers
improved frequency response, vet is 509, thin-
ner than many standard tape coatings. A thinner
tape backing produces more uniform output—
cleaner, crisper tones — while retaining critical
strength factors to meet the demands of ali
professional recording machines.

EXTRA-THIN. 509, thinner,

(“'5\5 more potent oxide coating,

s ' 30% thinner backing permit

= more 190A tape to be wound

#.\) on standard reel. One roll of

‘= ) new tape does job of 114
reels of ordinary tape.

REG. U. 5, RAT. QFF.

BRAND
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ourPuY

FREQUENCY

WEOTCH L

INCREASED FREQUENCY
range of new Extra-play
tape enables home machines
to produce recordings with
greater hi i response than
| formerly possible with mast
conventional magnetic tapes.

T
180 L AL
. peors reow
¥ 3dim i
H
H
\

L 3TRANG,

o TN
£ r~_f~)/l | e

STRENGTH TO SPARE. New
190A tape stands up under
even grueling steel ball drop
test. Naturally it’s tough
enough to withstand severe
stresses of sudden machine
stops, starts and reverses.

Play Magnetic Tape 130A

At your tape dealer’s now!

v
The term “SCOTCH” and the plaid design are registered trademarks (or Magnetic Tape made in U:.S,A. by MINNESOTA MINING AND MFG. CO., m
St. Paul 6, Minn. General Export: 122 E. 42nd 8t., New York 17, N. Y. In Canada: London, Ontario, Canada.



WHOA MrServicemen!

DON'T JUST REPLACE—

MOLERIIEF

with wide-range, high-compliance

SONOTON

TITONE

CERAMIC CARTRIDGES

Always install a Sonotone, the

original ceramic cartridge—

your customers will love you for

it. It will start them on the road

to high-fidelity—and additional
new business for you!

Write for free Sonotone manual foday!

New Sonotone Phonograph Modernization Manual
includes an up-to-date cross reference and phono-
graph model index, fully explains how to use
Sonotone Ceramic Cartridges. Send coupon below
for your free copy. now!

ELECTRONIC APPLICATIONS DIVISION

SONOTONE CORPORATION

Elmsford, New York

SONOTONE CORPORATION Dept. ( A )
Elmsford. N.Y.

{

|

|

| Please send me a fjree copy of the Sonotone Phonograph Modernization Manual
; -
|

|

{

|

Name

Address

Cit“' State

NEW LITERATURE

e Triad Transformer Corporation, 4055
Rodwood Ave., Venice, Calif,, lists more
than 500 transformers, of which 60 are
new items, in its new Catalog TR-54, IFea-
tured among the new listings are 11 am-
plifier kits, o numbeyr of power and audio
transformers, and two new photo-flash
travsformers. Copy will' be mailed on re-
quest.

® The R. T. Bozak Company, Stamford,
Conn.,, describes and illustrales erossoyer
rietworks for the firm's B-302, B-305, and
1B-310 speaker =ystems in a new Data
Sheet which will be malled on reqguest.
The networks have a slow crossover rate
o1 6§ db/octave, which is permitted by the
fact ghat the drivers used in the multi-
speaker systems are all direct-radiating
units with equal velocities of sound prop-
agation. The sheet illustrates the net-
works as sold ready-made by Bozak, and
also gives full instructions for those per-
sons who wish to assemble their own,

e J. W. Miller Company, 5917 S. Main St.,
Los Angeles 3, Calif., has published a
varitable directory of coils, chokes, trans-
formers, and similar items, in Catalog No.
45, which will be furnished upon request
lu. engineers, purchasing agents, buyers,
and company executives. Most of the items
listed are carried in stock by leading radio
parts distributors throughout the country.

¢ Radford Electronics, Ltd., 148 New-
foundland Road, Bristol 2, England, in-
troduces a new line of transformers spe-
cially deslgned for the electronies indus-
try in a 6-page brochure which will be
mailed on request. An interesting feature
of the brochure is its departure from con-
vention in vating high-voltage output.
Instead of glving an rms a.c. rating
as is usual, Radford lists d.c. output
voltage with current, together with the
d.c. regulation for a given transformer,
tube, and capacitor combination, thus pro-
N(lmg the means of determining voltage
and current accurately at any load over
the transformer's working range,

o Sargent-Rayment Co., 1401 Middle Har-
bor Hoad, Oakland 20, Calif., has given
the title '"C'est Magnifique” to a 4-page
descriptive folder describing and illustrat-
Ing the company's new Model SR-808 I'M-
AM Tuner-Control system. For thoses who
are shopping for such an item, this sheet
will be extremely handy, as it is entirely
complete in Its description of operating
characteristics.

o Burnell & Compyany, Inec., Dept. H, 46
Warburton Ave., Yonkers, N. Y, has aptly
applied the title “Rotoroid” to a new
technical bulletin which gives full infor-
mation on a new serfes of variable toroidal
inductors. Rotorolds, as the inductors are
known, provide a continuous 3-to-1 maxi-
mum-to-minimum inductance range with
180 deg. shaft rotation. Typical Rotoroid
applientions include tunable audic oscilla-
tors, variable phase-shift networks, and
.u:]ju‘-;t able filters. The bulletin will be
mailed on request

¢ Romar Plastics, Ine,, 1317 B, Main St.,
St., Charles, Ill., has just raleased Catalog
E which covers the company’'s new line
of standard control knobs for electronic
equipment. Among the knobs shown are
pointers, indicators, and round types in a
variety of design treatments. Featured in
the eciatalog are actual-size photographs
and full-zcale engineering drawings with
all essential data to make knob selection
sasier, Catalog E is available free to de-
signers, production engineers, purchas-
ing agents, and other interested profes-
sional personnel.

# Transitron Electronics Corpoxation,
Dept., AQO, 402 Main St.. Melrose, Mass,,
announces availability of a new line of
subminiature glass-encloged germanium
diodes in Bulletin TE1319. Described and
illustrated arve diodes which offer signifi-
cant advances 1In electrical characteris-
tics; an example is the Type TS8G which
presents over 5 megohms at 100 volts In-
verse, and under 10 ohms at 1 volt for-
ward., All users of germanium diodes
should have these data in their files. Bul-
letin TIN1319 will be mailed in response to
all inguiries received.
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ENJOY EXTRA PROFITS

by offering LOWELL Low Level Sound

(( Distribution Systems /
4

The profit potential for those selling LOWELL
low level sound is tremendous!

One need only consider the nation’s record
smashing construction program — running into
many billions of dollars — which, according to na-
tional authority F. W. Dodge Corporation, is the
largest in all history.

Airports, schools, churches, hospitals and
many many other tvpes of construction need mod-
ern sound systems -— and LOWELL low level sound
is as modern as tomorrow.

Many states are considering legislation requir-
ing that sound systems be fireproof in all public
buildings for reasons of safety.

Originators of low level sound, LOWELL of-
fers a single, complete source of supply for all types
of construction — either new or existing.

Why don’t you investigate the tremendous
profit potential of this rich market?

Write — wire — or
phone today for the
new LOWELL cuta-
log. You'll be glad
you did |

.......
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Loweld TYPE AL Speak-
er Baflles are designed espe-
cially for low ceiling areas.
They are modernistic, ate
tractive and provide perfectly controlled 360°
sound coverage. Ideal for markets, shops, hos
pitals, elubs, ete,

B
N [Lowsdd TYPE RS Speak-
I er Baffles are especially
! adapted for use where
' speakers must be recessed
in walls or ceilings. Widely
Bl used in wired music¢ install-
ations where directional characteristics are needed,

JLoweld TYPE M8 Speak-

er Baffles are designed to
match and replace standard

% aconstical tile bleck. They
provide a completely hidden speaker system that
is extremely easy to install and service.

The LOWELL line also includes a complete
range of protective speaker enclosures such as
the CP Series (for new construciion) and the
XCP Series (for existing construction). Protects
speaker from dust or fire and falling mortar and
prevents rodents from damaging speaker cone.
Both types are also made in doubleface and
adjustable face models.

LOWELL, originators of low level sound distri-
bution, manufactures a complete line of direc-
tional and non-direetional speaker baffles and
labor saving mounting accessories, See the
LOWELL Section 31a/Lo in Sweels Architectural
Design files. *

Lowedd, MANUFACTURING CO.

3030 LACLEDE STATION RD., ST. LOUIS 17, MO., U.S.A.
IN CANADA: ATLAS RADIO CORP., LTD., 560 KING ST., WEST, TORONTO 2B, CANADA




FOR LOWEST MICROPHONICS AND
HUM IN HIGH-GAIN CIRCUITRY

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

5831 BEAM POWER AMPLIFIER. Provides the uitimate in re-
liability where the 6L6 is normally called for.

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

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

SALES OFFICES:
Atlanta, Chicago, Culver City (Los Angeles), Dallas, Denver, Delroit, Newark, Sesttle.

Tung-Sol makes All-Glass Sealed Beam Lamps, Minialure Lamps, Signal Ffashers, Pie-
turs Tubes, R-dio, YV and Special Purpose Electron Tubes and Semiconductor Producis.

-
" @wmw

RADIO, TV AND SPECIAL PURPOSE TUBES

8

LETTERS

Tape Standardization

Sir:

After reading Mr. Canby’s article in the August issue, I
wish to offer the 1ollowing comments.

The other day I was listening to various units in a local Hi-
Fi studio. A (pre)recorded tape was played over a high-quality
system consisting of a professional tape machine, an excellent
amplifier, and a well known speaker. The reproduction was
lousy, and no one seemed to know how to compensate for the
recording characteristics.

As a result, I have decided to postpone the purchase of a
tape machine unhl such time—when and if—the varions manu-
facturers agree on some standard similar to the RIAA so com-
monly used on discs.

I have a friend who by experimentation has developed suitable
settings on his good popular-priced recorder; and his tapes play
back through my hi-fi set-up with excellent results. He doesn’t
know just what he 1s doing as to compensation, but just leaves
the control at the one spot. This manufacturer uses a single-
knob control that is marked HIGHS on one end and Lows on the
other; to say the least, this type of control is far from ideal.

If you can do 'mythmg toward influencing manufacturers of
tape equipment and the producers of (pre)recorded tape it will
be a great boon to the users—who, by the way, are your sub-
seribers and the life blood of the manufacturers,

Huca N. MoxTGoMERY
541 American Life Bldg,
Birmingham 3, Ala.

Built-in Speaker Mounting

SiR:

Your readers may be interested to learn of a practical way to
construct an almost invisible infinite bafle which meets all the
requirements laid down in your August section on LOUDSPEAKERS
AND IExcrosures, and without necessitating the rather un-
gainly size and appearance usually associated with this type
of enclosure.

My solution is to mount the speaker flush in the center of a
wall, so placed that it backs into a closet. The volume of the
closet far exceeds the minimum specified in the article; filling
the space between the studs above and below the speaker with
msulation prevents wall vibration; the clothes in the closet pre-
vent the sound waves from bouneing around inside the enclesure.
The principal advantage is that a competent carpenter can
complete the installation in about two hours using less than
$§3 worth of lumber,

For the usual house, the speaker must not be larger than 12
inches, since studs are usually 142 in. apart, but this doesn't
seem to result in any compromise in quality I have found that
a good quality 12-in. speaker mounted in this manner far out-
performs the 15-in. \'ootcr-t\\ectcr previously used in a bass-
reflex cabinet. The improvement in bass response is attested
by the fact that until T made the change I had never heard
turntable rumble i my outhit.

This type of installation is strongly recommended to anyone
who wants to try something better—or whose wife cannot be
persuaded that a 15-cu. ft. box is a thing of beauty.

GeorGE F. T. GREGORY,
1405 Douglas St.,
Victoria, B.

Stereophonic Tape Exchange Wanted

S
I have a stereophonic Concertone 1601 tape recorder with
vertical head .tlir{nment. and I have transferred about every-
thing available from stereophonic records. Would some reader
in an area of stereophonic (binaural) AM-FM broadeasts be
mterested in running off material for me? I'm sure some kind
of mutually satisfactory arrangement could be worked out and
I wonld like to correspond with some one who has compatible
equipment.
D, C LANGIOR,
Box 2538,
Juneau, Alaska

Embarrassing Qucstions
SIR:

As one whose experience with sound reproduction goes back
to the Victory Loan Drives after World War I, where very good
Telephone Engineers were quite thrown by acoustic feedback
and spent much time making special filters to eliminate the howl,
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After more than five years of study and
development, we present our most prized
accomplishment, the RONDINE. We are
satisfied that it is the finest 12-inch turn-
table unit we have ever built . . . and that

its performance is years ahead of high R E K T o - K U T

fidelity standards as we know them today.

proudly announces

The Rondine achieves almost complete
acoustical isolation between motor and
turntable. Rumble has been reduced to a the NEW
minimum, Wow and flutter are virtually =

non-existent.

Features include: e Single selector-knob
for setting speed: 3314, 45 or 78 rpm
* Three-speed strobe disc, permanentl
affixed, for instantaneous speed-checking
& Built-in retractable hub for 45
records — no adapter required o Speg
cork-neoprene mat material to elimina

record Slippage ¢ Neon pilot Iight 12-|NCH 3-SPEED
¢ Rectangular chassis fits most changer
boards—pre-drilled and tapped for stand- Precision turnta b le S

ard pickup arms.

The Rondine embodies other well knowg,.. = T T . |
time-tested, Rek-O-Kut features: T !

‘pull’ on magnetic cartridges. An ex
heavy rim is precisely lathe-turned and

dynamically balanced for smooth flywhee
action. Internally rim-driven with a nef:
prene-compound idler, perfect drive trag
tion is assured. All inter-moving parts afé
case-hardened, and ground to 2 micrgs N\
finish. g

The Rondine is available in 2 models: | i1,

RONDINE, Model B-12 —with specially
designed 4-pole induction motor — noi
level better than 40db below average
recording level.

RONDINE Deluxe, Model B-12H—wifi
new type custom-built hysteresis syn-
chronous, self-lubricating motor — noise
level better than 50db below average

rordinzhiers g0 For Complete Specifications, write to Dept. QK-1
See the Rondine at the REK-O-KUT COMPANY

AUDIO FAIR Makers of Fine Recording and Playback Equipment

October 14ch through October 17th Engineered for the Studio = Designed for the Home
Room 636, New Yorker Hotel, N. Y. 38-01 QUEENS BOULEVARD, LONG ISLAND CITY 1, N.Y,
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Presenting the only
BROADCAST MICROPHONE
with “all three”—!

e Small size, slim design!

® Smooth, extended
frequency response!

e World-famous, patented,
Uniphase system!

THE SHURE :
ot fime

UNIDIRECTIONAL
MICROPHONE

Out of the Shure Laboratories has
come a slim, small Broadcast nicro-
phone so remarkable in its over-all per-
formance that we have given it a special
name —the “Concert-Line.”

9385

The 3337 is the only small, slim Broad-
cast microphone in the world with the world-

Jamous, patented, Uniphase syslem! Modol 333"

s h 3 Canceri-line
The small, slim “333” provides the fine Microphone
quality formerly found only in the List Price
conventional-type, large size Broadcast $250.00

microphones. The Concert-Line “333"
is truly an important advancement in
microphone development and design.

The Unidirectional “333” is AVAIL-
ABLE NOW —in limited quantities —

for the most discriminating users,
225 West Huron Sireel

The oMk of Quatity- QTP =

1 / Cable Address: SHUREMICRO

SHURE BROTHERS, Inc.

Manufacturers of
Microphones and
Acoustic Devices
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I wish to offcr some comments on the
Forest which is getting somewhat obscured
by all of the new audio Trees.

I see countless new and marvelous trans-
ducers (pickups and speakers) and power
converters (amplifiers and equalizers huck-
stered about at very fair prices compared
with the days when telephone-quality gain
used to cost about ten dollars a TUL

However, I feel impelled to introduce
some fact into what seem to be some
dangerous fallacies. For some years I have
stopped my hi-fi friends with two tough
questions when they start talking about 20
to 20,000-cps systems.

(A) What do you use for program
material ?

(B) What kind of a room do you play
it in?

Of course these gquestions did not really
stop them; most were primarily interested
in satisfving the famous criterion of Dr.
Rumblehiss of Vienna®. However, my two
qucxuom are losing some of thelr force
since tape libraries and Spiraslat Diffusers3
became available, So now it is up to me to
propound some new questions to show that
the Old Man is not vet convinced. Thus
come questions (C) and (D).

) Are transient and steady-state
frequency responses within 3 db of each
other?

(D) What does Intermodulation have
to do with the car?

As to (C), cone and diaphragm speakers
can be equalized for the same steady-state
response, but it may take 100 cycles of the
10,000-cps energy for the cone to build up
a standing wayve pattern and start radiating.
Most good diaphragm tweeters are better
transient responders, However, there is
always the problem of cavitation in the
throat and one foot is always dragging in
the dividing network, so you may not be
any better off than the boy with the $3.98
golden-throat surplus cone for a hi-hisser.

As to (D), it is a probable that the first
use for hlterrnodu]atiou tests was to check
laboratory processing conditions on optical
recordings, and bore no refation to what the
ear dislikes in delayed sound reproduction.
(We belicve that current types of IM
fests on sqmpnmn! do hawe a close yelation
to the car’s acceplonce of quality. Ep.)

While Chief Transmission Engineer of
the Sound Department at Walt Disney
Studios late in the thirsty thirties—during
the early Fantasia Stereophonic era—I was
fortunate enough to have a captive audience
of about 500 people available every day
during the noon hour in the Disney Theater
where the employees gathered to watch
various reels of film which we ran for
them, We tried all kinds of intentional dis-
tortion and picked up audience reaction
cards to try to find a statistical basis on
which to correlate distortion measurements
with listening tests. After several months
the audience got pretty sharp and learned
to appreciate what we then called hi-fi.

We found that intermodulation, second-,
and third-harmonic distortion measurements
showed- poor correlation with the listening
tests. The best test was one suggested by
George Downs (then of Lansing Mig. Co.)
where we measured the amount of fifth

(Continned on page 101)

r:'ll‘x'ansmission unit—predecessor of de-
clpe

2 Rumblehiss criterion: The system is no-
where if youn can’t hear turntable rumble
and preamp hiss,

4 Spiraslat Diffusers—Invented by author.
Consists of a number of Venetian blinds
hung from ceiling with a twist so the bot-
tom slat is 90 deg. or more away from the
top slat.
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1' For the “Instrument

of the Immortals”

. all greal instru-

ments and voices. there

are now magnetic recording

tapes of matching quality. They are Sound-

craft Tapes, created by engineers with the
maximum of recording experience.

We believe them to be the world’s finest

tapes, because Soundcraft Tapes alone
combine:

& Constant depth oxide for uniform middle-
and low-frequency response.

® Micro-Polished® coating, a patented
Soundcraft process that eliminates unnec-
essary head wear and gives uniform high-
frequency response right from the start,

THE WORLD'S

FINEST TARES ..

® Pre-Coated adhesive applied directly to
base—anchors oxide, no flaking, cracking.
® Surface-lubrication on porh sides! No fric-
tion. no chatter, no squeal.

® Chemical balance throughout to prevent
cupping. cuorling. peeling. chipping.

® Uniform output of =14 db. within a reel,
=12 db. reel-to-reel.

SOUNDCRAFT TAPES FOR
EVERY PURPOSE

Soundcraft Red Diamond Tape for all high-
fidelity recording.

Soundcrafr Professional Tape for radio, TV
and recording studios. Splice-free up to 2400
feet. Standard or professional hubs,

Soundcraft LIeeTIME® Tape for priceless re-
cordings. For rigorous use, For perfect pro-
gram timing. DuPont *“Mylar™ Polyester
Plastic base. A third as strong as steel. Store
it anywhere. Guaranteed for a lifetime !

Get the Soundcraft Recording Tape you
need today. Your dealer has it.

REEVES

SOUNDCRAFT

CORP. Dept. B-10
10 East 52nd St., N. Y. 22, N. Y.

FOR EVERY SOUND REASON

.YET THEY COST NO MORE

V2 U8 TINE ramp



New E-V integrated 3-way Triaxial
reproducer, at lowest cost ever!

ENJOY WIDER-RANGE 3
mE SE QT

A thrilling new experience in high fidelity listening awaits you in the
12TRXB. You discover quickly how the distortion-free wider-range repro-
duction found in E-V separate 3-way systems iS now made economically
available to all music lovers, in one compact Triaxial speaker. Exclusive
new 3-in-1 concentric design combines the advantages of the famous E-V
Rapax and SUPER-SoNax—gets the most from each reproducing element
for each portion of the audio spectrum—assures even, smooth, full coverage
with all tones at all listening positions in the room.

Phenomenal bass response, full-bodied mid-range and silky-smooth upper
octaves to the highest audible frequencies provide accurate musical balance
without masking effects or imposed distortions. This recreates your favorite
music with effective realism and presence. Adjustable high-frequency level
control for remote mounting permits matching to room acoustics, com-
pensating for high frequency absorptive effects of rugs and draperies. The new
E-V 12TRXB 12" Triaxial can be installed in direct radiator type cabinets
or in recommended E-V Aristocrat folded horn enclosure. A demonstration
leads the way to greater enjoyment, ar lowest cost ever!

Frequency Response: 1 6 db, 30 to 15,000 cps Free-Space Cone Resonance: 50 cps
In Recommanded Aristocrat Enclosure Magnet Weight: 114 Ibs.

Edgewise Wound Voice Coil Design Affords

18% More Efficiency Integrated Die-Cast Frame Assembly
Full 12 db Per Octave Crossover Network Size: 124" Diam. x 6%" Deep Overall

Minimizes Distortion Products Requires Baffle Opening of 11 inches
Mechanical Crossover: 2000 cps Net Wt: 12 Ibs. Shpg. Wt. 13} Ibs.
Electrical Crossover; 3500 cps
RETMA Sensitivity Rating: 46 db Madel 12TRXE. Combines features
Nominal Rated Impedance at 400 cps: 16 chms of SP12B Radax and T35B Super Sonax.
Power Handling: 20 Watts Program Material, Includes High-Frequency Level

30 Watls on Peaks Control and Built-in Electrical and
Critical Damping Factor: 4.0 In Recommended Mechanical Crossovers.

Aristocrat Enclosure, 2.5 on Infinite Baffle List Price $99.50 Audlophile Net $59.70

OTHER E-V 3-WAY TRIAXIAL REPRODUCERS
Model 15TRX 157. List Price, $225.00

Audiophile Net, $135.00 Write for complele information
Model 12TRX 12”. List Price $180.00

Audiophile fet, $114.00 ELECTRO-VOICE, INC.
Includes X-36-1 crossover network BUCHANAN, MICHIGAN
and AT37 brilliance control Export: 13 E. 40th St, N.Y. 16, U.S.A.

HIGH FIDELITY SPEAKER SYSTEMS, AMPLIFIERS, MICROPHONES, PHONO-CARTRIDGES, AND OTHER ELECTRO-ACOUSTIC PROOUCTS

ElechhoYores

E-V Aristocrat Folded Horn Cor-
ner Enclosure recommended for
the 12TRXB Triaxial speaker.
Choice of Blonde or Mahogany.

Mote the matching E-Y Peerage
Sound Equipment Console at the
extreme right of room.

Your Electro-Voice Disiributor
Invites you lo see and hear lhe
new 12TRXB Triaxial




E-V Model 12TRXB
12’ Triaxial Reproducer

- 'For the first time,. an integrated

| 3-way system that combines the
E-V T35B Super Sonax, Radax Prop- -
agator, and large bass cone with
heavy magnet.in one:compact con-
centric assembly, at such low-cost!

fa..“h\‘\\"_ ._1-

High Frequency
Level Control

No Finer Choice than

EleclicYbrce »




Delivers MORE Power
for PROFESSIONAL Use

These latest-of-all Carter DC to AC Con-
verters are specially engineered for pro=
fessional and commercial applications re=
quiring a high capacity source of 60 cycles
AC from a DC power supply. Operates
from storage hatteries or from DC line
voltage. Three “Custom” models, deliver=
ing 300, 400, or S0D watts 115 or 220 V. AC.
Wilde range of input voltage, 12, 24, 32, 64,
110 or 230 V. DC. Unequalfed capacity for
operating professional recording, sound
movie equipment and large secreen TV res
ceivers. Available with or without manual
frequency control feature.
= i

o

HOW LEADING NETWORKS
USE CARTER CONVERTERS

Photo shows Tommy Bartlett, star of NBC

“Welcome Travellers' program, aboard
N.Y.C. R.R. “Twilight Limited.” His Carter
“Custom" Converter makes recording pos-
sible on board the train, from regular train
current converted to 110 V., AC. Radio net-
works, stations, program producers use
Carter Converters for all sorts of on-the-
spot recording.

MAIL COUPON FOR CATALOG

@E‘&@ﬁ' MOTOR CO

2648 N. Maplewsod Ave.
Chicago 47

- — — — et —— — — .

] Carter Motor Co. 5 -}
1 2645 N. Moplewood Ave,, Chicago 47 |
} Please send new tatalogs containing ¢com- =
1 plete information on Carter "'Custom'* Con- |
I vorters and other Rotary Power Supplies. =
{ Name I
1 Address i
s }
LCI’V State,

L 1 % 1 ¥ ¥ — - '
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public who paid the equivalent of an
American dollar to visit the 2lst
British National Radio and Television
Show, it was evident that many were inter-
ested in High Fidelity reproduction. The
Exhibitidn which closed recently at Earls
Court, London, was quite unlike any similar
show that is presented in the United States.
Nearly a year ago a full description of
the 1953 [Exhibition appeared in Aunio,
and this year our report will be confined
to some of the equipment that was on view
for the first time and is likely to be of in-
terest to High Fidelity enthusiasts.

0 r THE 300,000 sMesMpers of the British

H.M.V. Recorded Tapes

The first British recorded tapes were
shown by His Master's Voice and all the
nine tapes of the initial issue are apparently
British ones and not just an issue in Eng-
fand of RCA Victor recorded tapes. These
tapes, recorded for playing on dual track
equipment at 7% ips are strangely enough
not subject to purchase tax but yet cost
almast double the price of the equivalent
LP record including purchase tax of 30
per cent. One advantage over the RCA
tapes appeared to be that the lead-in and
run-off sections are all plastic instead of
paper.

HMYV had obviously rushed out the
tapes in time for the Radio Show and in
order to be able to claim that they intro-
duced an innovation before Decea or any
other Britishe Record Company. They are
in the rather awkward position of not yet
marketing any machine designed for play-
ing the tapes. The Emicorda domestic tape
machine, marketed by an associate company
for the past two years, has only single track
recording and reproduction. Furthermore,
the machine takes the tape off the reel with
the oxide surface on the inside and winds
it on the takeup reel with the oxide surface
on the outside. It is difficult to understand
how such a machine could have ever been

* Multicore Solders, Lid,, Hemel Hemp-
stead, Herts., England,

Fig. 1. Model T-41
Trixonic home music
amplifier—the low-
est-priced model
shown with a sep-
arate control panel.
Excellent quality is
obtained.

RICHARD ARBIB*

designed. Presumably the company now
have a source of income in persuading pur-
chasers to allow them to convert the ma-
chines to dual track ones and by means of
a pulley and a twist of the tape, wind the
tape on the final reel with the oxide in.
However, every high-quality tape machine
will play the HMV tapes quite satisfactorily
and before long HMV will undoubtedly
bring out a range of demestic tape record-
ers and reproducers.

Novel Applications For The
Tape Recorder

Wright and Weaire Limited who make
the high quality Ferrograph tape recorder,
of which very limited quantities are now
being despatched to U.S.A., introduced a
modified machine called the Ferrotutor on
their stand at the Show.

Two variations of this model were shown.
The Ferrograph of course is a dual-track
instrument. Whilst it is normally used for
recording on one track aiter the other, the
Trerrotutor has a modification so that if
need be both tracks can be reproduced at
the same time.

The first application is for the study of
foreign  languages and particularly the
aspect of pronunciation and the acquisition
of correct accent. One track of the recorder
15 without erasing facilities and on this are
pre-recorded suitably-spaced master sen-
tenices and phrases. The pupil can listen to
these through hcadphones and after each
phrase can record on the other track his
own attempt at pronunciation, Aiter a
period he can wind back to the start and
listen again to the master track and his
own efforts, phrase by phrase.

In the special Ferrograph demenstration
room it was also possible to sec a further
modification whereby the Ferrotutor could
be used for audio-visual instruction. This
is achieved by the addition of a simple pulse
unit which provides a new approach to
many problems.

In this systemn one pre-recorded track

contains the actual subject matter of the
lesson or lecture while the other has pulses
recorded upon it at appropriate intervals
for the operation of external mechanical
devices. One of the most popular of such

AUDIO e OCTOBER, 1954



Thousands of scparately sealed
tiny cells, filled with inert gas, make
this waterproof cable stable and
cfficient clectrically.

UHFsVHF
LEAD-IN

ADVANTAGES:

1 Lowes{ losses af UHF and

VHE frequencies. This heavy wall of bhrown virgin

polyethylene protects the cable
against wmechanical abuse and
damage from ultraviolet sun rays,

2 Greot abrasion resisfonce and
mechanical strength.

3 No time-consuming end seal
required; easy to install.

4 No internal moisture to cause
signal loss.

5 No kinking when used with
anlenna rotors,

6 Resistant fo snow, ice, rain,
and wind.

7 Resisiant to ultraviolet rays
from the sun.

8 Uses Belden Weldohm c¢on-
ductor for long conducior life.

9 Can be clamped tightly in
stand-off insulators without
crushing. No special filtings
required.

10 Conductor spacing is constant
even when the leod-in is
fransposed.

11 No stripping problem for at-
taching the conduclor.

SIGNAL LOSS

This completely new 300-ohm line results from the development
of a new cellular plastic core where each separate cell is filled
with an inert gas to make an eflicient cable with the lowest
possible losses at both UHF and VHE frequencies. With this
absolutely waterproof cable. no sealing of the ends is necessary.
Celluline eable can be fixed in stand-off insulators withoul
crushing. The thick outer wall of polyethylene serves to.protect
the cable from abrasion and sun damage.

By fusing only virgin polvethylene. lhe wall can be made
smooth —-dh»ulnl:i\ frec from rough spots—to prevcm the
adherence of dust and other impurities which would increase
the losses.

The copper-covered steel strands, which make up the con-
ductors. assure 49%, oreater resistance to breaking from flexing
or stretching than any all-copper conductor.

8275 CELLULINEg

TRANSMISSION

by

WIREMAKER FOR INDUSTRY

.
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devices is an automatic film strip projector.
For giving instruction in French, amusing
cartoon drawings of various items in the
house were shown at the same time. The
voices of the French teacher and his woman
pupil were heard pronouncing correctly the
items shown on the screen.

1t is obvious that these advantages of
the dual-track tape recorder are applicable
over a wide field. The machines conld be
used for instructing pupils in music, for
example. By further mechanisation it ought
also to be possible to use the sound track
and the pulse unit for advertising purposes.

With the exception of HMV, who
showed a prototype oi a tape reproducer
in a fine walnut cabinet, none of the major
radio and television manufacturers have
yet really entered the tape machine market.

However, with the impetus of the intro-
duction of the HMV pre-recorded tapes it
is extremely likely that before long many of
the manufacturers who this year have shown
so many radio phonograph combinations
will add tape decks to their machines,

New Low-Price Amplifier

Among the demonstrations of high-qual-
1Ly :lmphﬁers possibly the most interesting
for rhv visitor whose pocket is limited was
that given by The Trix Electrical Co. who
arc one of the oldest firms specialising in
high power amplifiers and portable elec-
trical reproducing phonographs.

Believing that there is a large percentage
of the public who do not require 10- or 12-
watt amplifiers in small rooms, Douglas
L.yons, Managing Director of Trix, showed

REVOLUTIONARY

NEW MIXER

for Motion Picture Sound Recording
ond Broadcast Remote Transmission

CONSOLE SETUP

Model G-924
CONVENTIONAL SETUP

Wegnaphonie

SOUND SYSYIM

AMERICA'S LEADING MANUFACTURER OF MAGKETIC Hlll RECORDING AND REPRODUCING DEVICES

% =D '

MAGNASYNG MANUFACTURING CU., LTD., 5523 SATSUMA AVE., NO. HOLLYWOOD, CALIF., POplar 6-1692

(LT LTI Caaal
WEMSOOCINT WTCRBCIRIR GURNERE
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ERALITY AWPITIN

I GO I SREIE bes KIPPSRCTION

[

for the first time his new Trixonic home
music amplifier costing little more than
half that ot other British equipment familiar
to [LS.A. enthusiasts. The new Trixonic
cquipment gave a very creditable account
of its capabilities.

Although the power output is rated at
only four watts, many members of the
technical press who heard the amplifier at
a private demonstration just belore the
Radio Show opened, were very favourably
impressed with the quality at the level of
reproduction preferred by the majority of
hi-fhi enthusiasts’ wives, even if their hus-
bands sometimes wish their equipment to
be heard in apartments or houses a block
Or SO away.

The Trixonic is certainly the most in-
expensive amplifier on the Brifish market
with a separate control unit. As will be
secen from Fig. 1, this unit incorporates a
pilot lamp, on/ol’f switch, and gain, bass,
and treble controls. All connections are
made direct to the amplifier which provides
both high and low gain inputs for use on
different pick-up cartridges. Speaker output
tappings are incorporated to match 15 ohm
and 3 ohm units.

It is obvious that at the price at which
the Trixonic is marketed, it is not possible
to include many of the refinements of the
larger amplifiers in regard to switching for
tape, radio, and different disc recording
characteristics. However, the enthusiast
requiring a modest amplifier of high quality
could, if he so desired, easily add additional
switches and shunts,

In their literature the Trix people state
“the power output of this equipment is not
designed to smt the requirements of a con-
cert hall, but is intended for high-quality
reproduction in the home, and this func-
tion it fulfills with the utmost efficiency.”
All who so far have heard this new ampli-
fier can endorse the manufacturer’s claim.

How To Load Records Easily

Another novel idea as far as England
is concerned has also been introduced by
Trix whereby they manage to produce
an easily operated record reproducer by the
application of a glass instead of a solid top
to the cabinet, as shown in Fig. 2. In their
new “Recital” model electrical reproducer
which incorporates the Trixonic amplifier,
the record changer is fixed instead of being
mounted on a drawer.

Fig. 2. Trix “Recital Model” electric repro-

ducer has glass top so user can load records

on the changer without stooping down to see
what he is doing.
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AMPEX
OO O

for perfectionists only

It's in a class completely by itself. For instance, the
Ampex 600 records 30 to 15,000 cycles at 7 V4 in/sec.
Signal-to-noise ratio is over 55 db. Flutter and

The AMPEX 600—The first wow s less than 0.25%. But what matters most is
truly portable tape recorder capable of meeting the highest
professional demands. It is usable either as o poricble

what you hear. There is a monitoring switch on

or in o custom installotion — either vertical or the face of the Ampex &00. Turn i" and you can
horizonlal. It plays through an external amplifier and spaaker. .
The AMPEX 620—A poriable compare what goes in and what comes out. You
amplifier-speaker unit of comparable high quality. 1t is furnished will hear no difference. Fidelity is '"perfect''—

in maiched portable case, weighs 19 pounds and provides Yot - ‘
remarkable high fidelily in o convenient size. and this is a poriable machine that weighs less

Prices: Ampex 600;: unmounted $495; in portable case $545 than 28 pounds.
Ampex 620 amplifier-speaker in porfable case $149.50
Though there is a wide selection of tape recorders that

can be bought for less, there are great numbers of
discerning high fidelity enthusiasts who will hear the
s - — = TR o7 difference. And they will want an Ampex 600 and no other.

N (](;:c 15 whal Qj{/j m‘J; O'??euulr;n,

31’0!‘[(/_/(!"_!0“3 l‘l()[!l”-‘#l_. SOUs:

“For years | have been seeking ‘a portable recorder to
use in practice and rehearsal. In the new Ampex
400, | finally found what I've been looking for—a
unit which reproduces music with complete fidelity.
Even on tour | practice with Ampex.”

Lff/h/‘«fu‘é\/ [Z/I?::f’-.‘/f”—” V-T/:/'M

= : " P v, | e dCRE 4
AMP (CJLQ C?jzgnafure o_)( Horfection :.u',.cjaﬁe Cﬂecorc!ars
‘ For complete speciications, write today 1o Dept. B-1886

Dissributors in principol cities (see your locol
telephone directory under “"Recording Equipment")

AMPEX CORPORATION = 934 CHARTER ST. * REDWOOD CITY, CALIFORNIA
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U-47m

201 M

TELEFUNKEN
world's finest
Microphones

for lifeslike fidelity

DOES THE WORK OF
5 OR 6 ORDINARY MICROPHONES

ly smooth fr response, wide dynamie range,
complsts zbsenca of distortion and ncise. Readily chanpeable
feld pattern. Small ontside switch provides elther highly
directlonal or non-directional characteristic.

The pencil-type micropkone 201 M especlally suited for
b Ing i ding, and motion plctores Iz Indif-
ferent to chanpes of temperature and humidity eonditions.
Its_constractlon ensores continuous dependable aporatfon at
175° F. withoot sffecting Its performance.

MODEL U-47M

r Condenser Microphone,
@ power supply, cables

d plugs.

b | L — $390°

Specifications—U 47 M

Froquency respomst . ............. * 3db 30-16.000 eps,
Outppt Impedance .. ++«30Y50, 200/250 ohms, bal.
Flold pattern ... .....coucnass non-dicestional or cardlold

Ovtput Javel at 2000 cps;
Matched with 200 ochms—
eardlolé 2.8 mV per dyne/em® (—49 db)
non-dir. 1.7 mV per dyne/cm? (—53 db)
Resldoal nolso level equivalent 24 db londness
Non-Naear distortlon .................. less than 1%

PARTIAL LIST OF USERS

RCA Vietor Cinérama, Ine.
Bewvas Sound Studiocr 20th Century Fox
Detea Recording Ampex Carp.

See us at the AUDIO FAIR
Suite 851, Hotel New Yorker

AMERICAN ELITE, INC.

1775 Broadway * New York City « PlLoza 7-749)
Sole Importer, and U. S. Agent
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The user can see to load records easily
without having to crouch down. Neverthe-
less the top of the instrument can still be
used by the enthusiast’s wife for a vase of
flowers or other decoration. It is under-
stood that this idea is the subject of a
patent.

Luxurious Radio-Phonograph Combinations

Practically every British manuiacturer of
television and radio showed radio-phono-
graph combinations, many of them being
in the hi-fi class. Previously most firms
have included a line retailing at abont $200
including tax. However with the increased
interest in hi-fi many of the firms now
showed much rmore ambitions equipments
in most luxurious cabinets priced between
$350 and $1800. It is difficult to pick out
just a few of the firms concerned but radio-
phonograph combinations of ambitious de-
sign were shown by Decca, Dynatron,
Ferguson, Ferranti, HMV, Philips, Pye.
and RGD. Some of these companies also
showed similar equipment incorporating a
television receiver but on the: whole there
seemed-to be many less combined television,
phonograph and radio combinations on sale
m England than in the U.S.A., but many
more combined radio and phonograph ones.

Many British “Radiograms” as they are

| called, still have the style of cabinet whereby

the whole of the top which is the lid, is
lifted up to reveal the radio unit amplifier
controls, record changer and often a felt
lined pocket for records. Undoubtedly this
is the most convenient type of cabinet for
the operator but is usually not preferred by
the womenfolk. Pye have an ingenious de-
sign, Fig. 3, whereby part of the top and
part of the front open simultancously.
teing actuated by the same hinge. Many

Fig. 4. Typical example of the British “bureau
type” radiogram. This ALBA combination sells
at about $175 including tax.

of the other manufacturers showed burean
type cabinets for their lower priced “Radio-
grams,” These have a front about an angle
of 70° which is lowered to a horizontal
position. Typical is the ALBA model
shown in Fig, 4. This design has the ad-
vantage of enabling the cabinet to be
used also as a writing desk, but the disad-
vantage that when the front is down, one
1= further away irom the record changer.

Record Exhibits

Three of the leading companies devoted
considerable space to records. EMI had a
complete stand to publicise their HMYV,
Columbia, Parlaphone, and MGM Ilabels.
Decca showed discs of their Decca, Capitol,
Brunswick and London trade marks. Philips
on one of their stands showed, for the first

(Continued on page 91)

Fig. 3. Pye model “Radiogram” employs top and front panels which are interlocked so that both
open when either is pressed. Unit covers 11 wave bands, stores 300 records, and includes a
drawer to hold spare pickups and the 45-r.p.m. hub, All record storage spaces are felt lined
and illuminated, and when contral switch is turned to “gramophone,” the recard changer is
automatically lighted; colored lights also indicate speed of turntable. Three speakers are used.
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ACOUSTICAL

QUAD 11

AMPLIFIER & CONTROL UNIT

BEAM

BRINGS YOU THE FINESY

QUALITY, VALUE
and PERFORMANCE

Finest in appearance . . . efficient in design . . . superb in
performance and workmanship . . . this is the British-made
Acoustical Quad II Amplifier and Q.C. II Control Unit.

The Quad features high sensitivity from 1.5MV., full-
range fidelity, 10 to 60,000 cps., within % db; independent
harmenic filtering, freeing bass and treble controls for set-
ting perfect musical balance without distortion or loss of
harmonics; push-button equalization and channel selec-
tion; plug-in matching to your choice of pick-up, automat-
ically correcting for best sound, least noisz; adjustable
bandswidth and slope of roll-off; stable balanced feedback
throughout, and a full 15 watts of audio output 20-20,000
¢ps. from the 14 section output transformer.

“This unit should sotisfy
the most critical , . .»’
Equipment Report, AUDIO, May, 1954

Add the graceful, richly finished styling — the most
functional in high fidelity today — and you have good rea-
son to see and hear the QUAD at your earliest opportunity.

System Complete . . . . . « . . . $237.50net
$130.00 net

$120.00 net

Quad IIAmpIiﬁeraione AR R =i A
Q.C. Il Control Unit wlone . . . .« . .

%3 STENTORIAN®

FULL RANGE SPEAKERS

Full-range high fidelity loudspeakers in a wide range of types and sizes,
for every audio purpose — these are the British-made W/B Stentorian
speakers. Never }scfore has such superb response, dynamic realism and
high magnet sensitivity been achieved in a speaker anywhere near the
Stentorian’s prices. No speaker at any price has all the exacting pre-
cision features of the Stentorian Duplex Twin-Concentric 12/ and 10”
models: patented LI diaphragm of impregnated uncured cambric; die-
cast chassis; phase-matched high frequency horn formed by machined
magnet center pole; frequency response 20 1o 20,000 cps; bass reson-
ance 35 cps.; and built-in crossover network. 12° Duplex model, (20-
20,000 cps), 15 watts, $99.50. 10”* Duplex model, (30-16,000 cps),
10 watts, $44.50. All W/B Stentorians are beautifully finished in
crackle gold, ANl voice coil and input impedances are 15 ohms.

Tleaders in loudspeaker manufacture for ovar 30 years

—

Beam also brings yov a complete
line of extended range, high fidel-
ity Stentorian direct radiators; all
with the new patented W/B dia~
phragm. Avudition and compare
them for price aund performance
to prove their outstanding value:
Model HF 12135%, 25-14,000 cps,

STENTORIAN

STENTORIAN CROSSOVER BEAM 12, $39.50, 15 watt; HF 1012°,
HF YWEETERS NETWORK HIGH FIDELITY 18" WOOFER 30-14,000 cps, 10, $14.95, 710
Crossover at 3000 ENCLOSURES Giant of pure LF watt; HF 912%, 40-13,000 cps, 97,

3,000-20,000 cps.
Hear the difference.
T1-10, 5 walt, $17.95
T1-12,15 wall, $45.00

cps. 15 ohm input
and both output im-
pedonces. $7.25

Send for complete literature
on these superior audio products

These fine Beom products are available at all better oudio dealers.

Corner and wall bax
reflex types. Gibral-
tor construction, su-
perb finishes, perfect
acoustical designs
from $89.50

BEAM INSTRUMENTS CORPORATION

350 FIFTH AVENUE, NEW YORK 1, N. Y.

AUDIO e OCTOBER, 1954

sound, 2% -voice
coil, 25-4,000 cps.
Die-cast chassis, 30
walt rating. Crockle
gold finish. $139.50

$11.55, 7 watt; HF 810, 50-12,000
cps, 87, $8.95, 5 watt; HF 610,
460-12,000 cps, 67, $6.95; HF 310,
100-12,000 cps, 5", $6.55.

*Precislon Die-Cast chosis.

Visit Beam At The N. Y. Audio Fair. Rooms 752-753
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o NORILON
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so overwhelming

—

you have to hear"-'_ il!

A decibel isn't a drum....

A curve isn't a cello....

HOBIZON 7.

AM-FM TUNER $169.95

S ———

Only a listening test can convey the magic

of Mutamatic'Tuning . . . the distortion-free differ-

ence of Unity-Coupling". . . the velvety silence of

hum-free preamplifiers . . . the fabulous flexibility

10-WATT AMPLIFIER $79.95

EI—QC — of complete tone control . . . the bedrock stability
PuBLE LoUDNE S

sELECIOR

e ‘f.‘ ‘ of National FM!
- - i . > __@‘:.

IR

l I 5
PREAMPLIFIER-CONTROL [UNIT $49.95




Your National dealer is ready and waiting to give you a startling listening
demonstration of the new HORIZON line. Compare it with other
lines costing far more. Your ears will prove what an engineer will fell

you — there is no finer high-fidelity system on the market ot any price!

(For those who want them, complete specifications, curves

and catalogs are available at your National dealer’s.)

Y Y . . Vi
FOR THE NAME OF YOUR NEAREST DEALER OR u I n a
FOR COMPLETE SPECIFICATIONS WRITE DEPT. A 104 [

NATIONAL CO., INC., 61 SHERMAN ST.. MALDEN 48, MASS. =
._- ‘II|\-.-._ L L




EDITOR'S REPORT

YOUR MONTH OF SHOWS

CTOBER HAS COME to be known as the “Month of
o Shows” among the audiofans, beginning a day

early in Chicago with the International Sight and
Sound Exposition, which is by now a Past Evenlt, cli-
maxed by The Audio Fair in New York—to which we
all look forward throughout the year—and tapering
off with the New England High Fidelity Music Show
in Boston, making its bow this year at the Hotel Tour-
aine October 22-24. Each event is of major importance
to its local audiofans, and each one serves to give fur-
ther impetus to the still-growing audio industry. Since
considerable space in this issue is devoted to the New
York Fair, we feel that this space might well be devoted
to the Boston show because it doesn’t have a month of its
own in which to garner all the publicity and fanfare that
it deserves.

While Boston isn't too far from New York for many
of its audio enthusiasts to make the pilgrimage for the
purpose of seeing what is new and exciting—with a few
extra hours for the gradual dissipation of the audio
budget in the Fifth Avenue stores by the fans’ help-
mates—there are certain to be many in the New Eng-
land area who have been unable to take the time or un-
willing to give up the possibility of having a new phono
cartridge or amplifier or speaker just for the few days
of looking and longing.

But now for pennies (we are told that the public
transportation system in Boston no longer accepts pea-
nuts) everyone in that city will be able to have his ear-
drums tortured with the wondrous sounds from an
audio show. As for us, we have to go to all the shows,
so one more is little added effort.

Just in case anyone thinks we deprecate the idea of
audio shows, let it be remembered that the original
scheme was born in ZE's offices 'way back in 1949, and
we wouldn’t miss one of the big shows for the world.
We are undoubtedly envied by many of our readers, for
we go to all the shows and we are there from opening
to closing every day. But there is no denying that we
learn something from each exhibit, enjoy meeting many
of our friends whom we see only at these events, and
the minute one show is over we start looking forward
to the next one. Borrowing from a radio character, we
“Love that Audio.”

But if you live in the New England arca, make your
plans to visit the NEHFMS for as many hours as you
possibly can—if it will be your first experience, you
won’t ever forget it. If you have already experienced
an Audio Fair, we'll expect to see you there—nay, we'd
wager on it .(if it were legal in New York).

BROADCASTING FOIBLES

While all of us understand the advantages of limiting
and compressing amplifiers in AM broadcasting, we will
probably agree that they should be used with care and
adjusted for reasonably unobtrusive operation. During
the past baseball season, we have observed the perform-
ance of one of the New York stations on baseball broad-
casts, and we can’t help but think that a few words of
unbiased opimion might improve quality. Compressors
certainly have their place to protect against overmodu-
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lation due to unexpected high-level signals, but they
should never repeat never be used to chop holes in
crowd noise into which the announcer’s words drop like
pebbles into molasses. In our opinion, crowd noise
should appear beliind the sportcaster’s voice, and at a
relatively low level, and unless the voice is silent for
long periods this level should remain constant.

Or are we to infer that the annonncer’s words are so
important that the crowd silences itself for each and
every syllable?

PRE-RECORDED TAPES

One reader brings up an interesting question in se-
mantics. Why do we refer to tapes upon which musical
programs have been recorded by a manufacturer or
recording studio before the customer buys them as
“pre-recorded” tapes? Reader believes it would be suf-
ficient to refer to them simply as “recorded” tapes, in
the interest of simplification of an already-complicated
language. .

We believe so too. Does anyone else?

TAPE RECORDER STANDARDS

We are pleased at the announcement that the Mag-
netic Recroding Industry Association is making some
progress toward setting up standards for tape recorders.
For too long now it has been something less than satis-
factory to try to play a tape on one machine after it has
been recorded on another, and when the user of a pro-
fessional machine has occasion to play a tape made on
a non-professional machine, he is really in trouble. (Or
even if it were made on another make of professional
machine.) Equalization varies all over the map, some
tapes are spooled with the oxide in while others have
the oxide out, and even the head position for dual track
recorders in U. S. practice is reversed from foreign
usage so that one is required to play the back of the
tape to avoid reproducing it from end to beginning.

Let us hope that we do not allow tape to drift into
as sad a state as did LP’s over their first five years.
Only now does it appear that the RIAA standard will
really become an industry standard so we can have only
one “‘phono” position on our preamplifiers.

WELCOME TO WKBS

Within the last month, radio station WKBS has be-
gun to operate from our home town of Mineola, New
York—having recently moved here from Ogyster Bay.
As a magazine devoted in part to broadcasting tech-
niques, we have felt a little like the man who decries
traffic conditions from the top of Mt. Everest. Now, at
least, we do have a radio station in our own town, and
we sincerely welecome it and its personnel.

USE FOR DOT-POINTED PEN

If you happen to be the proud owner of a ball-point
pen, please take it in hand and apply one dot on the
cover of the August issue and another on Fig. 4 of page
18 at the point where the leads from the suppressor and
cathode of the 6SJ7 cross, just to the left of the 0.25-xf
capacitor. The author says it will work better that way.
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In every field of endeavor . . . manufacturing,
the theatre, concert or contest , . .
there is always one standout.

A A In HI-FI equipment the standout is Pickering . ..
lckermu pioneer in this field, responsible
for the development and introduction of outstanding
components for highest quality performance;
every product bearing the Pickering name
1s engineered to conquer the challenge of

. o
Auﬂl[l optimum performance . . . in their manufacture

the most stringent quality controls are /

exercised to assure and maintain the “Ne Plus Ultra™
reputation for products featured by the @emblcm.

[lml][]“E"[s.oo SYNONYMOUS WITH HIGHEST QUALITY

Desi gn.. Manu facture. .. D evformance

1t’s with good reason that professionals use

Pickering Audio Components . . . they know

the values built into Pickering equipment.
INVESTIGATE and you too will use Pickering

components for your HI-FI system. . . .

You'll thrill to new listening experiences . . .

as leading FM/AM good music stations, network
m7 and recording studios... REMEMBER, leading
record companies use Pickering Components

for quality control.

P ICKEHING and company incorporated »

Oceanside, L.I., New York
PICKERING PROFESSIONAL AUDIO EQUIPMENT

IO’E; (/27 lﬁfﬁdﬂ 2&1/;0, Crp @ % é % »

. . . Pomonstrated and sold by Leoding Radio Parts Distribulors everywhere.

For the ono neores! you cnd for derailed literature; wrilo Dept. A-6.
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Zone Refining apparatus, showing tube ond induction-heating coils. For transistors—tiny electronic
omplifiers—germanivm is made extremely pure. Then spacial impurities are added in controlled amounts

for best transistor performance.

To make the most of their revolu-
tionary invention, the transistor, Bell
Laboratories scientists needed ultra-
pure germanium.

The scientists solved their problem
by devising a radically new refining
process. The germaninm it yields
may well be the purest commercially
produced material on earth.

It has only one part in ten billion
of impurities harmful to transistor
performance. Thats about the same
as a pinch of salt in 35 freight cars
of sugar.

Yet the new process, Zone Refin-
ing, is simple in principle. An ingot

BELL TELEPHONE LABORATORIES

IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

in 10,000,000,000

of germanium is drawn through a
series of induction-heating coils that
melt narrow zones of the substance.
Since impurities are more soluble in
the liquid than in the solid form of
a metal, the molten zones collect
impurities. They are swept along
by the successive melts to the end of
the ingot, which is finally cut off.

Zone Refining is also being applied
to the ultra-purification of other ma-
terials useful to telephony. This
single achievement of research at
Bell Telephone Laboratories clears
the way for many advances in
America’s telephone system.




Revolutionary Loudspeaker
and Enclosure

The author describes a fundamentally new loudspeaker system whose 12-inch
woofer utilizes an enclosure volume of only 1.7 cubic feet, but whose bass per-
formance is claimed to be superior to that of a true infinite baffle installation.

HREE OUTSTANDING PRORLEMS that
still plague the field of loudspeaker
design may be categorized as:

1. How to keep harmonic distortion
low in the frequency region below 70 or
80 cps, especially at high power.

2. How to keep frequency response
uniform and extended at all power levels.

3. How to solve the above two prob-
lems without requiring architectural in-
stallations, very large cabinets, and dif-
ficult final adjustments.

The loudspeaker system here deseribed
js the fruit of an investigation that was
primarily directed towards solving the
first of these problems, that is, towards
creating an electro-acounstic transducer
that made no compromise with low dis-
tortion bass down to 40 cps. The solu-
tion to the distortion problem turned out
at the same time to be a solution to the
problems of uniform bass frequency re-
sponse and of cabinet size.

The greatest source of distortion in a
typical high-quality reproducing system
is the loudspeaker. Speaker harmonic
distortion in the bass range is tolerated
in amounts far greater than would ever
be allowed in the amplifier or pickup—
values between 5 and 10 per cent helow
60 cps and at moderate power are com-
mon even in high-quality units. The
greatest single source of distortion in the
londspeaker itself is the non-linearity of
the voice-coil and rim suspensions which
hold the cone and voice-coil to the
speaker frame. The elastic stiffness of
the suspending members, a property
which they must possess in order to per-
form their functions properly, does not
remain constant over the excursive path
of the cone; the further the cone moves
from its central position the greater is
the resisting force constant of the sus-
pensions.

The design of these suspensions and
of the speaker’s moving system has been
refined but unot changed radically over
the last twenty years or so. The situation
is comparable to that of the acoustic
phonograph in the nineteen twenties—
there wasn’t much further te go in the
direction of improved performance until
designers retraced their steps, back ta

* President, Acoustic Research, Ine., 23
Mt Auburn St., Cambridge 38, Mass.
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the basic problems associated with con-
verting needle vibrations to sound, and
applied a new approach, the electrical
one. In the present case, instead of at-
tempting to re-design an already re-
fined mechanical suspension system for
a linear force displacement relationship,
the clastic stifiness of the mechanical
suspension system  was  substantially
eliminated, and a linear, acoustic elas-
ticity used instead. Thus, the domination
of voice-coil motion by the non-linear
elastic mechanical suspensions was also
substantially eliminated, The phrase
“substantially eliminated” can mean
many things; here it is used to denote
reduction by a factar hetween 6 and 10.

Acoustic Elasticity

The acoustic elasticity is provided by
the enclosure’s sealed-in air, which must
he compressed when the cone moves
back, and rarefied or stretched when the
cone moves forward. In other words the
air of the enclosure is used as an elastic
cushion, which supplies to the special
spedku the restoring force that the mov-
ing system is by design deficient in, and
that it needs.

Such use of the enclosure’s air turns
out to have most fortunate consequences,
and it i1s possible to reap large extra
dividends over and above the reduction
of distortion. The amount of acoustic
clastic stiffness available 15 determined
by the cubic volume of the enclosure; the
cubic volume which must be provided
(not as a minimum but as an optimum
value) is of the order of one-fifth the
volume of a conventional totally enclosed
cabinet for an equivalent \pmkcx mech-
anism.

The function of an infinite baffie or
totally enclosed cabinet is to provide
acoustical separation between the waves
radiated by the front and back surfaces
of the speaker cone, waves which are
out-of-phase and would cancel at lower
frequencies. One may ask then, why it
has not been possible to simply house a
speaker in any small enclosed box, or
even to close up the back of the speaker
frame so that it is airtight, in order to
achieve the necessary separation. The
answer lies in this same acoustic elas-
ticity. referred to, which imreascs
the elastic stiffness of the speaker’s mov-

ing system and raises its main resonant
frequency. The nature of modern loud-
speakers is such that below the resonunt
{requency response falls off rapidly—at
the rate of 12 db per octave, in terms of
pressure, in an undamped unit.

Suppose, for example, we have a 12-
in. Joudspeaker mechanism whose main
resonance occurs at 50 cps in free air.
If we now mount the speaker in a wall
the resonant frequency will drop due to
the air load mass, perhaps to 45 cps, and
if the speiker has been well designed we
can expect good response to something
below 40 cps, with about 6 db of attenu-
ation at 32 cps.

I¥ we now take this same loudspeaker
mechanism and mount it instead in a
conventional totally enclosed cabinet (a
second choice dictated by the landlord)
we will find that the resonant frequency
is raised by the additional acoustic stiff-
ness of the enclosed air. Probably the
best that we can hope for is to keep the
resonant: frequency at about 50 cps. an
achievement that will certainly require
1 cabinet volume of over 10 cu. it. A
cabinet of 5 cu. ft. will raise the reso-
nant frequency into the 60 cps region,
and the system will suffer a correspond-
ing loss of bass response.

The problem, then, resolves itself into
these terms: how provide complete
acoustic separation between the front
and back of the speaker cone, without
raising the resonant frequency above
what we want it to be, and without a
wall installation or a monster cabinet?
The answer dovetails with the solution
for suspension distortion referred to pre-
viously. We select the values of mass
and elasticity for our speaker system as
for a conventional speaker, on the basis
of the resonant frequency we decide
upon. We then design the speaker mech-
anism with perhaps only 10 per cent of
the elastic stiffness that it needs, so
that the resonant frequency for the un-
mounted speaker mechanism is subsonie,
of the order of 10 ¢ps. For reasons that
will be apparent a little later, this speaker
mechanisny is useless as a bass speaker
in any conventional mounting—which
was not designed for 10-cps resonance
but for 45-cps resonance.

The final step in the construction of
the complete speaker system follows
logically. We enclose the back of the

25



Fig. 2. Experimental enclosure, showing Fiberglas made up in cheesecloth-covered “pillows.”
The enclosed volume of air, rather than mechanical suspensions, supplies elastic restoring force
to the special 12-inch speaker.

speaker with au acoustically sealed vol-
ume of air which will supply the remain-
ing 90 per cent of the elastic stiffness to
the moving system, and which will raise
the resonant frequency to 45 cps. The
mterior volume of the experimental
acoustic suspension speaker, using a 12-
inch woofer and designed according to
this principle, is 1.7 cubic feet. Increas-
ing the cubic volume will not improve
the performance of the system, but will
degrade it.

We can now compare the characteris-
tics of the infinite baffie with correspond-
ing characteristics of the acoustic sus-
pension system. This is done in Table 1.

Speaker Restoring Force

Speaker ‘suspensions serve two pur-
poses, that of centering the voice coil in
the magnetic gap so that it does not rub,
and that of providing elastic restoring
force to the moving system. The restor-
ing force of a particular speaker cannot
be decreased helow an optimum value for
that speaker. Too low an elastic stiffness
will result in increased bass distortion,
as the voice-coil will travel out of the
path of linear magnetic flux on high-
amplitude low-frequency signals, or will
actually “bottom” against parts of the
magnet structure,

The same principle may be explained
in terms of the main resonant frequency
of the speaker, which, as we have seen.
is determined by the values of elasticity
and mass, both mechanical and acous-
tical, of the suspended system. Other
things being equal it is desirable to have
speaker resonance as low in frequency
as possible, but too low a resonant fre-
quency results in cone excursions too
great for the length of the magnetic path
provided Dby the particular speaker.
Voice-coil excursion in the bass, for
constant radiated power, must be quad-
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rupled for each lower octave, and the
attenuation of response below resonance
protects the speaker against over-large
excursions.

Thus when a speaker is designed with
the correct resonant frequency, voice-
coil excursion is always kept within the
limits of linear flux for all signals, re-
gardless of frequency, up to rated power.
Small speakers which can only allow
short voice-coil travel relative to their
power rating, and which provide rela-
tively poor coupling to the air are prop-
erly assigned high resonant frequencies,
while speakers which allow greafer ex-
cursion, or can radiate the same power
with less excursion due to some special
means for matching them to the air,
(such as a horn, for example) can be
given lower resonant frequencies.

With the understanding, then, that the
non-linearity of the speaker’s clastic re-
storing force cannot be cured by remov-
ing or reducing the restoring force it-
sclf, the necessity for substituting an
acoustic restoring force for the decim-
ated mechanical one becomes apparent.
Boyle’s law tells us that the restoring
force will be symmetrical—that it will be
the same coming and going. Acoustic
pressure is a function of volume, and it
makes no difference that the variations
in pressure occur above and below nor-
mal atmospheric pressure as a reference
level. When the cone moves back the en-
closure pressure on the back of the cone
is greater than the atmospheric pressure
on the front surface; when the cone
moves forward the atmospheric pressure
on the front of the cone is greater than
the pressure of the rarefied enclosed air
on the back surface.

For twenty-five years the air in
speaker enclosures has been considered
an unavoidable evil. It has been unavoid-
able because of the necessity for provid-
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Fig. 1. Typical bass frequency response, on
axis, of the acoustic suspension speaker under
open field conditions.

ing acoustical separatipn between the
front and back of the cone, and it has
been an evil because of the effect of the
added acoustic stiffness raising the res-
onant frequency of the speaker above
its optimum point and cutting off -bass
response. Thus the enclosed air can be
rendered innocuous by providing a very
large volume whose acoustic stiffness is
negligible; this means, ideally, an infi-
nite bafle wall installation or a wery
large, well braced cabinet, both of which
are impractical in most homes. Folded
horns solve the problem, but again at
the expense of large size—a horn that
delivers clean, non-boomy bass requires
a long flared path and an extremely large
mouth diameter. Different methods of
“tuning oul” the stiffness of the enclosed
air have also been used, some using
Helmholtz resonance, as illustrated by
the various and popular bass-reflex type
enclosures, and somie by air-column res-
onance. Critical adjustments are usually
required for optimum results.

The enclosed air in the present system
is not a necessary evil but an integral
and indispensable part of the loud-
speaker, without which the speaker could
not operate properly. Since we cannot
conquer the acoustic stiffness readily we
join it and make it work for us. The en-
closure volume is so regulated that in
conjunction with the mechanical moving
system of the speaker the final resonant
frequency is precisely what has been
intended—about 45 cps.

When the first experimental model of
the acoustical suspension speaker was
planned it was reasoned that the bass
performance, at worst, would be equal
to that of an equivalent conventional
speaker in an infinite baffle. It was
known that the experimental speaker
would provide complete separation be-
tween front and back waves, that the
cabinet used no acoustical resonators.
and contributed no unwanted stiffness
to the moving system, and that the re-
sistive loading on the back of the cone
in an infinite baffle would be more
equalled by Fiberglas filling in the ex-
perimental cabinet. Accordingly a contrel
twelve-inch speaker, identical except for
the suspension system, was mounted in
a stairwell,

The difference bewteen the experi-
mental model and the infinite baffle in-
stallation, however, was immediately
apparent. The experimental unit, because
it did not flatten the bass peaks on large
cone excursions, had a fuller and cleaner
bass, especially in the 40 to 60 cps
region. In the beginning it seemed a
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httle unreal to hear the fundamentals
of organ pedal notes, which could be
felt as well as heard, issuing from this
little box.

Later measurements of frequency re-
sponse and harmonic distortion indicated
the reasons for the bass sounding as it
did. Figure 1 shows the bass frequency
response of the experimental model,
taken under open field conditions. Bass
response uniform within * 174 db, as
indicated in Fig. 1, would be ordinary
for an amplifier, but is quite unusual
for a loudspeaker system. This uniform-
ity of response partly results from the
fact that the restoring force is applied
smoothly to the whole of the cone sur-
faces, rather than to the apex and rim
of the cone by mechanical suspensions,
and partly from the optimum damping
of the resonant peak.

The practical result of such vniform
response is the absence of boominess.
Speech program material, which nor-
mally contains no energy below 100 cps,
gives no hint of the fact that the woofer
reaches down into the low bass. Organ
pedal notes, bowed or plucked double
basses, etc., are reproduced true in pitch
and without ringing.

It must be emphasized that the repro-
duced response curve is for a complete
system rather than for a loudspeaker
mechanism alone, mounted as the testing
laboratory sees fit. As an illustration of
the necessity for care in interpreting
response curves for loudspeakers alone,
it has been demonstrated that variations
in mounting the same speaker in differ-
ent commercial cabinets can change the
effective bass cut-off frequency by an
octave, and the amplitude of the bass
resonant peak by more than 10 db.

It must also be emphasized that the
resonant frequency of 45 cps is for the
complete system rather than for an un-
mounted speaker mechanism, or for a
speaker mechanism mounted by the test-
ing laboratory in an infinite baffle. The
value of 45 cps was chosen to give full
response down to slightly lower than
40 cps; this low-ifrequency limit was
determined to-be as low as practically
required, Although the above determi-
nation was made on the basis of direct
experiment with various types of pro-
gram material, it is supported by author-
ities in the field, such as Olson.?

The harmonic distortion of the experi-
mental model speaker was reduced, from
that of the control madel in the infinite
bafle, by a factor of about three. The
harmonic distortion of a later model
was measured by an outside testing
laboratory and found to reach 1.4 per
cent at 46 cps, 10 watts input.® It will
therefore be seen that this speaker sys-

! Harry F. Olson, “Elements of Acoustical
Eugimeering,” D. Van Nostrand Co., 2nd
ed.,, 1949, p. 477. Dr. Olson lists 40 cps as
the low-frequency limit required for the re-
production of orchestral music with perfect
fidelity.

*These figures were taken with the elec-
trical input as reference level, and are there-
fore favored by the low efficiency of the
system.
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TABLE 1

Comparative characteristics of an infinite baffle, a 12-cu. ft. totally enclosed conven-
tional cabinet, and the acoustic suspension system, all using a 12-in. speaker mechanlsm

Distortion Raising of  Acoustic Resistiva Introduction
due to t paratl damping of acoustic
suspensions frequency betwecen on cone resonances
above de-  front and
sired value back
"“,‘,‘}"" d Amount normal Very Complete Good; air Possible
pagis s to speakers of  Slight resistance resonance of
installation 2 b
current design loads both space into
sides of which back of
cone cone faces
‘2'I‘“~ 'd*- totally  Slightly less Slight Complete Fair; air Possible
gnclosed conven~  than above resistance standing waves
tional cabinet r +
does not load in cabinet
back of cone unless properly
at bass damped out
frequencies
A“""ﬁi‘ Practically None Complete Optimum; air None
:;-l:r:;s i non-existent resistance
loads front
of cone and
controlled

acoustic vis-
cosity applied
to back

tem has not been designed as a compro-
mise ‘“small unit,” and it was not in-
tended that a handicap weighting of its
performance be allotted to it because of
the small size of its enclosure. It is the
author’s opinion that the bass perform-
ance of a speaker with given magnetic
and electrical design will be optimum,
at the present state of the art, when a
moving system with the acoustical sus-
pension is utilized; the small enclosure
not only entails no penalties but contrib-
utes a tremendous advantage from the
point of view of performance quality.
It is anticipated that the acoustical sus-
pension principle will become increas-
ingly universal in the industry, and will
have general application to speaker sys-
tems of all sizes. One obvious applica-

e
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tion is in electronic organs, where pedal
note fundamentals of low frequency can
be produced cleanly and at high power
from a speaker system installed right in
the console.

Damping
The amount of Fiberglas damping
material in the enclosure (see Fig. 2)
is fairly critical. The Fiberglas, in the
amount used, completely damps out
standing waves at higher frequencies
(a task made easier by the small cabinet
dimensions, since the standing waves
that tend to form are shorter wave
lengths, and such sound waves are more
easily absorbed) and reduces the Q of
the moving system so that the main
(Continited on page 100)

Fig. 3.

The assembled experimental speaker and enclosure.
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Are you awed by audio exhibitors? At a loss when fellow hobbyists ask your advice about
choosing components? Herewith some rules on how to get “one-up” at the fall audio shows.

CHARLES SINCLAIR*

show usually do so with an air of intense. often grim,
concentration.

They twiddle with knobs and dials. They add and re-add
the prices of components for projected hi-h rigs. They
trudge dutifully from exhibit to exhibit, They collect arm-
fuls of leaflets, pamphlets, hooklets, and catalogues with the
thoroughness of Dept. of Sanitation men tidying up Fifth
Avenue after the St. Patrick’s Day Parade.

Psychologically speaking, these andio fanciers are almost
completely in the “one-down” position. They are prey to the
sales arguments of “one-up™ audio exhibitors, They are fair
game for the “prospect lists” so often compiled by audio
firms at audio shows.

Exhibitors are well aware of their psychological advan-
tage. Observe the smile on the faces of well-dressed audio
sales executives as they suavely show off their firm’s newest
equipment. A familiar smile? It should be. It's the same
smile you see on the faces of roulette croupiers at Monte
Carlo when they hear that a tourist has just perfected an-
other “foolproof"” system of Leating the wheel.

On the other hand, observe the skillful practitioner of
Hi-Fi-manship in action at an Audio Fair.

He is cool and confident, even slightly amused. He easily
aets “one-up” on the most knowledgeable audio experts and
the sharpest salesmen, even though he actually has a min-
imum of andio knowledge,

He 1s unperturbed by exhibits of even the most azante
garde aundio specialties, such as transformerless amplifiers
or trinaural sound. His advice is cagerly sought by novices
who receive his words of pukka sahib wisdom with appro-
priate awe, Above all, he manages to make even the most
enthusiastic exhibitors feel that perhaps a few more weeks
in the laboratory wouldn’t have done their new product any
harm.

How can your advance from the
“one-up” audio position?

M}»‘.m’.ms OF THE GENERAL PURLIC attending an audio

‘one-tlown’ to the

# 131 Riverstde Drive, New YVork 24, N. Y.

Readers of Aupio may recall that in the May, 1954 issue
I was privileged to reveal the basic rules of Hi-[Fi-manship.
It is, of course, a form of psychological warfare derived
from Stephen Potter’s Gamesmanship and is the electronic
version of “How To Win Games Without Actually Cheat-
ing.” The rules contained in that report, 1 feel, cover most
normal hi-fi situations adequately.

But audio exhibitions present a special challenge. An
audio show is to Hi-Fi-manship what a championship goli
or tennis match is to Gamesmanship, With Audio Fairs now
as much a part of the fall scene as pumpkin pie, it is there-
fore time to lay down the special rules of Audio Hi-IFi-
manship, or “The Art of Listening to New Audio Gear
Without Necessarily Buying Any."”

Preparation Pays Off!

A certain amount of planning, as in any “war of nerves,”
is necessary. Let's look first at the matter of Correct Cos-
tunme.

Wear a set of shaggy tweeds cut along unmistakably
British lines, A few singes on it here and there, suggesting
that you were careless with your soldering iron when build-
ing a stercophonic “front end,” add to the effect. Don’t wear
a hat: your hair should have just the right amount of wind-
blown look, indicating that you chose to drive to town that
day with the top down on your Jaguar and that you wouldn’t
be found dead in a stock American car. A particularly
smelly briar pipe completes the ensemble. The keynote you
are trying to strike is “sophisticated informality.”

Now for the business of Correct Equipment. In the vari-
ous spacious pockets of your jacket, you will of course be
carrying such time-tested Audio Showmanship props as:

1. A reference iext: Don’t bring along your latest copy
of Aupio—Too many people will have read it and will be
thoroughly {amiliar with its contents. Track down instead
an obscure and preferahly out-of-print reference work on
clectronics in scientific German with a title something like
Der Einfluss dey Telefunken auf dic Wienerschnitzelindus-
trie by Heinrich von Gesellsehaft. This book will serve a
double purpose

ILLUSTRATIONS BY KEN RINCIARI!
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The "Dr. Kildareship" Approach

Ordinary medical stethoscope is a useful device for getting

“one-up” on an exhibitor who is sure his turntable or changer

is the very last word in rumble-free performance. Have salesman

hold stethoscope against machine as you listen with air of Mayo
Clinic specialist.

For one thing, you can use it to settle almost any argu-
ment on the finer points of loudspeakers and enclosures,
since these two links in the audio chain afford far more op-
portunity for emotional discussion than do, say, amplifiers.
You can ad-lib practically anything about speakers to suit
your purpose (coaxials ws. single speakers; folded horns vs.
infinte baffles, etc.) under the guise of translating from Der
Einfluss, particularly if the text is printed in the hard-to-
read “Olde English” type used in early Bibles.

For another, vou can use the fly leaves as memo pads to
jot down the model numbers and prices of audio equipment
in which you are interested. Remember! The Hi-Fi-man
attending an audio show never stuffs his pockets with liter-
ature given out by exhibitors. To do so is to betray that you
are a novice in these matters.

2. Recordings: Audio firms of all sorts are always urging
hi-fi fans to bring some “favorite recordings” to an Audio
Fair so that “you can hear them in all their musical splen-
dor.” No Hi-Fi-man would dream of overlooking such an
obvious set-up.

Bring with you not one but fwo tape recordings of, say,
Mozart's Concerto #21 wm C Major for Piano and Orches-
tra. Each of these tapes, which you will have prepared your-
self, has special characteristics, vital to the successful prac-
tice of Audio Showmanship.

On the first tape, the low end falls off sharply at around
200 cps, so that all real bass is entirely absent. The other
tape, containing the identical composition, has been pre-
pared so that the low end is normal but the treble falls off
to zero at around 3,000 cps. Drop rate should be at least 24
db per octave at either end.

Where the demonstration involves a fancy speaker system
in an elaborate enclosure, a little adroit switching back and
forth between these tapes can work wonders. The compo-
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sure of even the most self-assured salesman will begin to
crack under your dry comments (in the case of Tape #1)
that “low end seems a trifie weak, don’t you think?” or
(with Tape #2) “You did say that tweeter went out to
20,000—didn’t you?” )

(Some Hi-Fi-men have experimented with a third ver-
sion of this tape in which the music is recorded without the
high-low tampering but where the turntable used in the
dubbing process has some interesting “wows.”

Thus, the tape acquires a built-in “wow” as well.

This is a particularly useful “ploy” to use against sales-
men who are selling tape recorders, rather than speakers,
since the impression is created that the drive motor is slip-
ping. For other uses of the two basic tapes, see “Toscanini
Ploy” below.)

The Grand Entrance

Since the position of “one-upness” at an audio show
should be achieved as soon as possible, let everyone know
immediately that you are not one of the common herd.

Look around at the registration desk for the Man In
Charge. He is easily recognized by (1) his harassed look,
and (2) the official-looking badge pinned to his lapel. Let's
assume, for purposes of illustration, that the badge pro-
claims him to be John Q. Decibel.

He will be surrounded by a covey of people, but don’t let
that stop you. Walk up to him, cheerfully slap him on the
back, meanwhile blowing a puff of smoke from your briar
pipe (See “Correct Costume”) in his face. He will turn and
peer at you through the haze.

Shout “Good to see you, Jack.” Pump his hand, warmly.

Then, before he can speak, say, ‘'Seen Les Bogen or G. A.
Briggs around anywhere?”

Observe the subtlety of this gambit. He will be so busy
trying to remember where he last saw the two men you've
mentioned that he will not have time to wonder who the
devil you are. (Note: “Bogen” and “Briggs” are considered
extremely “O.K. names” in Hi-Fi-manship circles. But the
names of other recognized experts, from Maximilian Weil
to Frank Ganci, can be substituted. At least two names,
howcv;er, should be mentioned to weight the odds in your
favor.

He will make some stammering reply. Good-naturedly,
you cut him short with “Never mind, Jack. I can see you're
busy. I'll find them myself.”

Stroll into the Audio Fair. If the Man In Charge is still
looking after you with a puzzled expression, give him the
conp de grace.

Shout back “Say, Jack . .
Klipsch, will you?”

You can now proceed in a state of “‘one-upness” to the
audio exhibits.

. give my regards to Paul

“Out-dated Model Ploy”

Many an audio hobbyist makes up his mind about that
new tuner or speaker at the Audio FFair, secure in the knowl-
edge that he is listening and looking at the very latest equip-
ment in the audio field.

As a Hi-Fi-man, your duty is to sow the seed of doubt in
the minds of other hobbyists as you tour the exhibits.

Audio fanciers, like camera bugs and sports car enthu-
siasts, will hardly ever buy a piece of equipment if they
feel that a more advanced version of it is just over the hori-
zon. This is where the “Out-dated Model Ploy” is of great
value,

Here’s how the ploy is perfornied.

Walk into any room at an Audio Fair where the latest
models of, say, the Dinghat Tuner are being shown. Look
around for a Dinghat sales representative. When you’ve got
his attention, dialogue can proceed along these lines:

Hi-Fioman: “T’'d like to see your new model. I’ve heard
a lot about it.”

Salesman: “Certainly, sir. Step over this way . . .

Allow the demonstration to start. When a small crowil
has gathered around you, suddenly stoop and examine the
tuner closely. Then, straighten up and look the salesman
directly in the eye.

Hi-Fi-man: (Firmly) “I beg your pardon, but I wanted
to see your zeze model.”

1]
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Salesman: (Taken aback) “But . . . this is our new
model.”

Hi-Fi-man: “Oh?” (Dramatic pause.) "What about the
model that replaces this one?”

Salesman: (A bit tense) “There isn’t any. This is our
new model.”

Hi-Fi-man: “Of course I may be revealing a confidence
... but T was told by . . . well, never mind who told ne . . .
but I understand you're about to launch a really new tuner.
I heard it had a binaural preamp, 10 inputs, 32 equalizing
positions, and a circuit for color television.” (At this point
there will be some ugly murmurs in the crowd.)

Salesman: (Looking at hostile faces all around him)
“Nobody told »ie anything about it.”

Hi-Fi-man: (Graciously) “Well, I'm sure it’s not your
fault. T’ll just wait a few weeks until the new ones come
along. (Chuckle) Be tough to sell tiis one if everyone knew
about the new job, wouldn’t it?”

With minor variations, this ploy can be used throughout
the Audio Fair. It is particularly useful against firms who
sell fashionable ““hi-f,” rather than high-hdelity, gear.

Special Audio Fair Tactics

Professional test gear, such as a portable oscilloscope and
a square wave generator, are definitely “O.K. props” for
creating the Hi-Fi-manship atmosphere of ‘“‘one-upness.”
But such items are bulky, and act as a storm warning {o
salesmen and exhibitors that you are looking for trouble as
you make the rounds of the Audio Fair,

Simple props used in conjunction with the “Mysterious
‘H'mmmm’' Approach” are equally effective and have the
advantage of surprise. To illustrate:

A. “Dr. Kildareship”: An ordinary medical stethoscope
1s an excellent psychological weapon to use against exhibi-
tors of turntables and record changers. Enter an exhibit
boldly. Listen awhile. Then, when the salesman begins to
grow lyrical on the “absence of rumble,” put the stethoscope
in your ears and, with a smile on your face, put the “pickup”
portion against the frame of the turntable. When the sales-
man can no longer keep his eyes from you, allow your smile
to disappear gradually. Say, in a plonking tone, "H'mmmm,.
I thought so.” Then leave.

B. “In-the-Groove” Mowve: Record companies have be-
come major exhibitors in recent seasons at Audio Ifairs,
showing off their latest high-fidelity platters. At record ex-
hibits, a simple jeweler’s loupe—the kind pawn brokers hold
in their cye when they are gazing critically at your Aunt
Minnie’s rhinestone earrings—is a useful device. Chat
pleasantly with a record salesman about musical topics.
Then, whip out the loupe, put it to your right eye, stare
closely at any long-play disk, and say “H’'mmmm.” Then,
with the loupe still in your eye, look up at the record man
and say, firmly and clearly, “Cutting those grooves a bit
deep, aren’t you ?”’

C. “Chippendale Ploy” If you are trapped by a persuasive
exhibitor who makes high-quality components, you immedi-~
ately apply “Chippendaleship.” This interesting tactic, rela-
tively new in Audio Showmanship, requires only a slight
knowledge of period furniture and a common tape measure.
Look at the piece of equipment and mutter “H’mmmm.”

Then, remove your tape measure from your pocket, and
start to measure the height, width and depth of the object,
ignoring any dimensions which may be stated in the free
literature surrounding it.

Turn to the salesman and say, “It's a fine piece of equip-
ment. But here's the problem. I’ve been planning to install
my stuff in a Chippendale china closet I picked up recently.
One of those mahogany pieces with the fretted cornices and
latticework glazed doors ‘Old Tom’ made in 1754. You know
the type, of course. I'm afraid this (indicate equipment)
won't quite fit, and of course I wouldn’t dream of cuiting
my cabinet to get it in. After all, it is a Chippendale.”

D. “Rule Brittania!” Gambit: England has contributed,
in recent years, much to the field of audio, and has helped
greatly in bringing high-fidelity to its present degree of per-
fection. Every audio hobbyist is familiar with imported-
from-Britain items such as Wharfdale and Tannoy speak-
ers, Garrard and Collaro changers, KT-66 tubes, London
ffrr recordings, and the like.
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It is not amiss, therefore, to import the British Manner
as well for use at audio shows. Allow the Mayfair accent
to slip into your voice as you discuss new electrical equip-
ment with American exhibitors. Use phrases like “Jolly
good, what?"” and “Positively smashing, that!” in praising
gear, Refer, of course, to tubes as “valves,” to phonographs
as "gramophones,” to tuners as “radiograms.”

Then, when Anglo-American relations are at their best,
pull from your pocket a copy of the.latest trans-Atlantic
airline schedule of British Overseas Airways Corp. Point
to a checkmark made next to a BOAC flight leaving that
very evening from Idlewild, bound for Central Africa.

Say to the salesman, “Look, old boy. I'm leaving in a
matter of hours, Could one of your dealers crate up one of
these tape recorders and have it expressed over to the field
in time to make this flight?”

The salesman may do some figuring in his head and say
ves, it’s possible.

“Oh, I nearly forgot,” you say. “It’ll have to be a 220-
volt model.”

Then, if he’s still standing, lower the boom. Say, “Na-
turally, that’s 220-volts d.c. We don’t have regular a.c.
yet in our area of Kenya Colony.”

Move in for the kill. Give him that Great White Hunter
look and say, “You do have a 220-volt d.c. tape recorder,
aon’t you?” He won't. That's your cue to exit.

E. “Toscanini Ploy”: The odds are against it, but it is
theoretically possible that in using the two gimmicked-up
Mozart tapes (see “Correct Equipment” above) you will
run into the following situation. Due to certain innate de-
ficiencies of the audio system on which either Tape #1 or
Tape #2 is being played—such as a speaker system with a
super-strong “Juke box” bass or an extra-shrill treble—the
trick tape you're playing will sound just fine. The built-in
faults, in other words, will cancel each other.

(Contintned on page 92)

0
KENDimc an,

The “Rule Brittania!” Gambit

"'‘Reverse English' tactics can be worked effectively on Audic

Fair exhibitors by those willing to prepare proper costumes. Pre-

tend you are a Colonial Briton who wishes to have a 110-volt-

a.c.-only tape recorder shipped to Darkest Africa for use with
220 volts-d.c.



Feedback Filters For

2-Channel

N. H. CROWHURST*

Amplifiers

When crossover networks precede the power amplifier rather than following it the author’s design prin-
ciples will yield low- and high-frequency slopes of optimum values. The circuits employ no inductors.

HE MODERN TREND, ollowing the de-

velopment of dual- and multi-unit

systems, seems to be to separate the
frequency spectrum at desired crossover
frequencies before the output amplifier.
This procedure avoids any intermodula-
tion of frequencies in the higher band by
those in the lower band that may occur
in the output amplifier. It also avoids
the possible complications that can occur
due to the complex loudspeaker imped-
ances interfering with the crossover fil-
ter characteristics. It is mare costly,
because a separate output amplifier is
required to serve each channel. How-
ever, the modern attitude seems to be:
“Does it achieve noticeable improve-
ment? Then hang the cost!” This—
within reason—is a sound basis for prog-
ress.

To try out this scheme. several en-
thusiasts have asked the anthor for a de-
sign of crossover to insert between the
preamplifier and output amplifiers that
does not use inductors, and yet gives a
steep cutoff—at least an ultimate of (2
dh per octave. As each circuit has to be
designed according to the whim of the
enthusiast and to suit his particular ar-
vangement, this article aimg at aiding
the enthusiast to design his own feed-
back filters. This presentation will have
the added advantage that, knowing how
the required response is built up, the
builder can easily make adjustments to
try out different crossover irequencies
or other variations.

Design Theory For 12 db Per Octave

The 12-db-per-octave response is the
simplest to achieve with the feedback
method. As with the fAlter-type cross-
overs, the varieties giving steeper cutoff
slopes are more critical of circuit values.

Figure 1 illustrates the method for the
12-db-per-octave case in theory. Two
cutoff networks having identical turn-
over frequency, connected in cascade
without interaction (separated by the
amplifier in the diagram), will show g
loss of 6 db at the turnover point (2x 3
db), Taking the response of each as

D=1+ jx (1)

the combined response without feedback
is

D=(1+jx)*=1-2a"+2x.
With feedback this becomes

(2)

* 15046 18th Awe., Flushing 57, N. V.
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Dr=F-y*+)2x (3)
whenece the attenuation response with
feedback can be written
(R (4= 2R )

b

= 4)

This will have the maximum sharp-
ness without introducing peaking when
the .t? term in the numerator is zero, or
£=2, representing 6 db {eedback. The
turnover point will then be when F# = ¢,
or o= V2. This means that the turnover
point for the low-pass unit will be V2
times the turnover point of each or:ginal
network, Conversely, the original turn-
over point must be made 0.707 times the
final turnover frequency required.

For the high-pass unit the frequency
shift will naturally be i the reverse di-
reetion, so the original turnover should
be 1414 times the final turnover re-
quired, and 6 db feedback will again
produce the correct over-all response.

Figure 2 shows a complete channel-
separating stage designed for a cross-
over of 2,000 cps, which has been found
to work perfectly, Recommended Ameri-
can tubes are the 6AUG, (the circuit was
designed for the I£[740) which will give
a gain of about 100 with the circuit
ralues shown. Other tbes conld equally
well be used, following the same proce-
dure. A gain of 10 is thrown away in the
input potentiometers, so there remains
an over-all gain, without feedback, of 10.
which is 20 db. When the 6-db feedback
is applied, the over-all gain drops to 5,

dby =10 log,,
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Fig. 1. Block diagrom of feedback circuit to
provide crossover with ultimate slope of 12 db
per octave.

or 14 db, Now ior the circuit values to
produce the right response:

For the low-pass unit, 7 The cutofi
i the plate cirenit is a capacitor C; in
parallel with the plate load and follow-
ing grid resistor. This parallel combina-
tion of resistance is about 70,000 ahms,
so the capacitor should have a reactance
of 70,000 ohms at 1414 cps (0.707 x
2000), giving a value of about 0016 uf.
In the grid circnit, the capacitor (.
shunts a series-feed resistor of 0.1 meg
giving a total source impedance of 0,11
meg so its reactance should be 0.11 meg
at 1,414 cps, or about .001 wnf.

Far the high-pass unit: Cutoff in the
plate circuit is a capacitor Cs in series
between the plate load and the following
grid resistor, so its reactance should be
(.35 meg at 2.828 cps, requiring a value
of about 160 upf, In the grid circuit the
capacitor €y is in series with a 10,000-
ohm source and 0.1 meg load, so it should
have a reactance of 0.11 meg at 2,828
cps, or 00 .

Now the feedback: To give 6 db nega-
tive feedback, the fed-back voltage must
be equal to the input voltage at the feed-
back point. Notice how simple the rela-
tions are. The gain of the stage is 100,
so the attenuation in the feedback must
be 100 to 1. The bottom end resistor R
and R: is already set at 10,000 ohms, so
resistors R: and K; are 1 megohm. This
will, in effect, be in parallel with the
plate load, but the reduction in gain will
be within the tolerance limits on resis-
tor values. Stock components together
will generally produced the right re-
sponse. In some instances it may be
necessary to do some trimming due to
component tolerances. The method is as
follows:

Trim the plate circuits first, to have
cutoffs showing 3 db at 1,414 and 2,828
cps, respectively, for the low- and high-
frequency units. To do this short C.
and open €, to put the grid cutoffs out
of action. Return the feedback resistors
R: and R; to ground instead of to the
grid circuits. Now adjust the capacitance
values €y and C: for preference.

Next. replace C: and Ci. Short ¢s with
0.1 uf and open C. Trim C: and C; to
give cutoffs of 3 db at 1414 and 2,828
¢ps, respectively.

Finally put both sets of cutoffs into
action, and check the gain of each filter,
the low-frequency unit at, say, 250 cps,
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and the high-frequency unit at, perhaps,
10,000 cps, still with R: and R; grounded.
Now replace the connections of the feed-
back resistors Rs; and R, to the grid cir-
cuits so as to bring feedback into action,
and check the redtction in gain at these
same frequencies. Adjust the values of
the feedback resistors until the reduction
is 6 db.

If all this has been followed correctly,
the over-all responses will now both
have a turnover 3 db down at 2,000 cps
and will show an ultimate slope of 12 db
per octave.

The advantage of this circuit is that
the adjustments can, if necessary, be
made in simple, independent steps, so
that prolonged cutting and trying should
never be necessary.

For the benefit of those who want still
steeper cutoffs by this method, the author
has investigated the theory of arrange-
ments to produce ultimate slopes of 18
and 24 db per octave. The complete
analysis will not be given here, because
the author feels that the possible adyan-
tages in performance, which are open to
argument, are scarcely worth the de-
tailed trimming that will be necessary to
secure the correct response. However,
here’s the information for those enthu-
siasts who want to try.

Investigation shows the only arrange-
ment that will produce complementary
responses having a maximum sharpness
of 18 db per octave requires three cutoff
networks, two with identical turnovers
and one different. The response of such
an arrangement can be written:

D=(1+jx)*(1+ jnx)
=l=-(Cnt1)a+j(n+2)2—jua’,
Evies : (5)
With feedback this becomes
Di=F~ (2n+1)a"+ j(n+2)x - jna’,
(6

whence the attenuation response with
teedback can be written

0B+
; o% vz
g:. ¥s 6AUG
g BT ©[ o3, teouut
: e
o
C4,,500uut | 4 HF. QUTPUT
4 01 e
8 RS
x®ZO =3 i
INPUT 0—4 o S3 Il -
Fig. 2. Circuit de- _L ~
vised to give cross- = = R3
over at 2,00) cps PPN
using principle of al” 0.1_43‘ Vi
Fig. 1. Derivation of £z ©T  eAUs
3 . > v
values is explained b3 §.:: 3 :
in the rext. 2=
ro
OAMEG. = 4
WWest o3
w38 il T
235 = =
j_g
= LM
W

of which the only positive root approxi-
mates to »#=0.6514. This means that the
odd network has a cutoff equal ¢ the
reciprocal of this times that of the other
two (low-pass unit) or 1.535 times.
Substituting this value of # into the a*
term and equating to zero, the feedback
required is given as F=1.5264, or 3.672
db: The 3-db turnover point will cccur
when F=uns*, which by substituting
values of 7 and F gives 2'=2.362, or
x»=1332.

In terms of the final turnover fre-
quency, the low pass unit requires two
networks at 0.75 fo and one at 1.15 fa
IFor the high-pass unit. using reciprocals,
two networks are required at 1.332 f
and one at 0.87 fo. In each case the over-
all feedback to give the correct shape
is 3.67 db. This information is illustrated
in Fig, 3.

dbt =10 log,, [

This will have maximum sharpness with-
out introducing peaking when both the
% and ' terms disappear. From the &'
term, this requires

B2 {(n+2)2 —2F(@n+1)}22 + {(2n+ 1)t =2(n+2) at + n”.zrf]
- :

g
7)

24 db-per-Octave Slope

Investigation of various combinations
of over-all loop feedback shows that no
arrangement of a 4-stage loop will pro-
duce the required response, It is possible,
however, to synthesize the required over-

—
INPUT

3.67 db FEEDBACK

H.F. QUTRUT

Fig. 3. Arrangement
of 3-stage loops with
feedback to give
crossover with ufti-
mate slopes of 18 db
per octave. For
simplicity the ompli-
fier section has been
omitted.

p—>L.F QUTPUT
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all response by using two 2-stage feed-
back loops in cascades, with different
characteristics. Starting in this case
with the required final response, this
can be written

db=101og,, [1+x"] (2)
which can be factored into

db=101log,, [1 - V2 + 2]
{1+ V2x+aY] (10)

the first factor of which represents a
combination giving a peak, while the
latter is a more heavily damped arrange-
ment.

Taking the first factor, representing
the peaking loop,

db=10log,, [1-V2x +4*]. (11)
This can be resolved either in terms of
the peak frequency or the point where
the slope is 6 db per octave, about which
the phase response is symmietrical. The
latter proves more convenient for our
purpose. Writing

D=7 -~ N2x% 42,
this point is found by equating
dlog D* 25— V2t
dloga* ™ T V2]

whence a*=1. Substituting this into
(11) gives the attenuation at this point
as

101ogyg (2~ V2) or 10 log;, 0.586

meaning it i1s above zero level 2.33 db.
Assuming two identical networks are
used, the feedback factor F is given by

=1 (12)

L =2 VZorF=2(2+ VZ)=6528
(13)
representing 16.69 db of feedback.

To find the original turnover fre-
quency of each network in terms of the
final G-db-per-octave siope point, which
is also the final turnover point, as shown
by (92) and the fact that both occur at
=1, for this is given by Fa* =1 for the
low-pass unit, or x=0.3826.

i (Continued on page 953)
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A Laboratory Reference
Standard Loudspeaker System

DANIEL J. PLACH* and PHILIP B, WILLIAMS®*

Design considerations for a loudspeaker suitable for high-quality monitoring
applications in broadcast and recording studios, as well as for the discrimi-
nating listener who demands the optimum in performance and aural realism.

HE EAR IS A MECHANISM of relatively
short “memory.” It cannot record
impressions accurately enough for
close comparisons of audio reproducing
systemis if much time elapses between
auditions. The most thorough and time-
saving method of contrasting the sound
qualities is to switch frequently between
systems during the test.
A need was felt at our laboratory for
a complete reproducing system which
would constitute a standard of compari-
son for evaluation of speakers during de-
sign and development. In addition to the
more ordinary requirements for re-
sponse, distortion, smoothness, and so on,
these performance factors were assigned
paraniount hmportance:

(1) Pure bass output to 35 ¢ps, even
at high operating lcvels, and at such effi-
ciency as to require 1o bass boost in the
amplifier.

(2) Elimination of colorations or
spurious sounds.,

(3) Uniformity and smoothness of
output over the entire range, in such
degree that with high-quality source
material, no external electrical equaliza-
tion would be required.

No restrictions were placed upon cost
or on the components to be used. The
number of channels incorporated in the
complete unit was to be determined from
extensive theoretical considerations and
aural analysis of the practical results.

‘The evolution of this new speaker sys-
tem has been accompanied by a growing
realization of the uses for which it is
eminently suitable. An intrinsically uni-
form sound reproducer can be of pri-
mary importance in analyzing recorded
or reproduced sound in many phases of
audio and associated industries.

Design Considerations

It is generally realized that the ex-
treme ends of the audible spectrum are
most difficult to reproduce. Furthermore,
the requirements for high- and low-fre-
quency speakers are incompatible. At
low frequencies the excursions of a dia-
phragm are large and require large
cones. These large amplitudes involve

*Senior Physicist; **Chief Engineer,
Jensen Manufacturing Company, 6601 So.
Laramie Ave., Chicago 38, IlI.
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special designs tv reduce distortion that
may arise irom nonlinearitics in the sus-
pension system or flux field surrounding
the voice coil. Generally, a low resonant
frequency is desirable to place distortion
products at low frequencies where they
are less objectionable to the ear. This
last factor necessitates the use of compli-
ant suspension and heavy moving-system
MAgss.

While some similar problems accur in
high-frequency units, they are not so
pronounced. since amplitudes are small.
The problem in maintaining good high-
end performance is to mintmize the ef-

Fig. 1. The Jensen
Laboratory Standard
Loudspeoker,o Model

fective mass of the moving systeny, and
in the case of horn speakers to maintain
small clearances between diaphragm and
sound chamber. Additional complicating
factors are the need for good spatial
distribution and smooth response.

It is generally conceded now, however,
that there are few occasions when treble
boost is required in a veproducing sys-
tem: with an effective top-end tweeter
and with record equalization. On the
contrary, an efficient tweeter often must
be padded down to avoid over-brilliance
or to reduce noises imherent in the pro-
gram material.
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With a flat high-frequency response,
experience has shown that high-end
boost is rarely necessary, if ever. This
can be attributed to the Fletcher-Munson
effect, in that the ear is less sensitive to
change in response with respect to level
variations as compared to effect of such
change at low frequencies.

With many speaker systems, liberal
use is generally made of the bass hoost
controls, especially when: listening
level is disproportionately low, woofer is
mefhicient, improperly matched, or not
housed so as to get the most from its
capabilities, or program material is deh-
cient in bass, due to poor pickup or
recording.

A common misconception about
speakers is that a big efficient speaker in
an infinite baffle, driven by an amplifer
with high damping factor is the ideal
combination, Severe over-damping of the
speaker can give as much as 10 to 12 db
loss at the speaker resonant frequency.
There is no advantage in exceeding
critical damping by using too low an
amplifier internal impedance. To the
contrary, there is some preference for
slight under-damping in the interest of
better attack time. Under high damping
conditions, a bass-reflex enclosure gives
considerable improvement over a total
enclosure even when the latter is large
enocugh to be considered infinite in size
for all practical purposes. Properly de-
signed horn loading, of course, gives
the best low end output and perform-
ance.?

Boosting bass in the amplifier to com-
pensate for insuficient ‘speaker output
has several drawbacks. The woofer cone
has to move further, and may reach a
condition of overloading. Harmonic and
intermodulation distortion to a serious
degree may be found when 10 to 12 db
of bhass boost is used. Under conditions
of high bass boost, an amplifier is se-
verely limited in average power output
before it becomes overloaded—and the
overload is maximum at the low freguen-
cies where amplifier performance is nec-
essarily the poorest. When the happy
combination of reducing both the power
output of the amplifier and woofer cone
movement can be achieved, important
gains in sound quality are found. The
closest approach to the idezl condition at
this stage of the art comes with use of
a well-designed woofer-horn system in
which these elements are optimally
matched together to take advantage of
complementation of physical and acous-
tical factors.

Highly damped speakers in closed
boxes or infinite bafiles do not emit bass
sound equivalent to that of the original
pickup unless some amplifier bass boost
is used. There are already too many
losses in the recording-playback system
to allow much additional loss in the
speaker. The pickup microphone may
have a drooping low end, especially
where tailored to favor speech. Records
have definite groove limitations, al-
though equalization is intended to com-

1D, J. Plach and P. B. Williams, “Horn

loaded loudspeakers.” Radio and Television
News, May, 1952,
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pensate by a boost in the prenmiplifier.
Pickup cartridges usnally have sc e loss
at extreme low frequencies. 1i these
other transducers are not perfect—as
they are not at this stage of the art—it
is doubly important to gain low end efii-
ciency where it is still possible—in the
loudspeaker system.

The New Model

In this unit, the utmost planning, de-
signing and auditioning of various com-
binations and designs have given a re-
producing system which comes close to
the ultimate goal of speaker designers—
to reproduce sound exactly equivalent in
proportion and timing to the original
sound-produced electrical energy. Final
testing has been done over a considerable
period of time both in the laboratory lis-
tening and measuring rooms and in liv-
ing rooms of well known audio experts
before large and varied audiences. This
extensive auditioning with microgroove
records, tape recordings, FM and AM
programs, has shown that bass boost has
been called for only on rare occasions—
no more, actually, than the instances in
which some bass drop would be accept-
able, or even desirable for optimum bal-
ance as judged by the ear. The new
Laboratory Reference Standard loud-
speaker, RS-100, is an integrated system
based upon the solid foundation of opti-
mized and intermatched elements and
components selected, and modified where
necessary. Lo deliver as close to flat total
sound output as the state of the art per-
mits. Painstaking attention to sowd
character and cleanness of quality has
resulted in a unit which can be listened
to for long periods of time without aural
fatigue or consciousness of distracting
self-generated sounds. This loudspeaker
is pictured in Fig. 1.

This superb performance has been
achieved with an articulated triple-chan-
nel system completely horn loaded.
Choices of the midchannel, and to a
lesser extent -the high-channel units,
were dependent upon the highest fre-
quency at which the woofer could oper-
ate without noticeable breakup or inter-
modulation.

Actually, for the best arrangement,
this top frequency is not high, varying
from 400 to 800 cps for a 15-in. woofer,
dependent upon its construction and the
lowest frequency of operation needed.
Any woofer has a limited range of fre-
quencies over which its cone operates as
a piston, moving as a unit without the
segment vibration sometimes used in
speakers to raise the normal high-fre-
quency cutoff. When something can be
done to extend one end of the woofer
range without affecting operatiou at the
other end, the job of the midchannel unit
can be made easier, and sound quality of
the system thereby improved.

What can be done to stretch out the
woofer passband and still keep it clean?
The high end can be extended by lighten-
ing the cone, making it stiffer, or light-
ening the voice coil. But all of these
things tend to degrade the low-end per-
formance. But something can be done
with the low end—a trick which is en-

Fig. 2.
furniture-type styling suitable for the home.

The Laboratory Standard speaker in

tirely practical and gains extra lows.
Based on sound design principles,®
“reactance annulling” is used to mutually
cancel out limiting {actors in the speaker
and in its loading horn by desighing
these elements to complement each other,

Below its resonant frequency as oper-
ated in free space, or in a box, a speaker
is stiffness-controlled, meaning that the
suspension primarily determines the cone
velocity. Under this type of operation,
acoustic output drops off, while distor-
tion rises rapidly. In this range the
speaker appears capacitive in nature as
viewed from the driving point on the
mechanical side.

A bhorn presents to a loudspeaker a
complex load consisting of a useful
resistive component accounting for
acoustical radiation, and a quadrature
component which is mass-like or induc-
tive in nature. In the hypothetical infi-
nite horn, the throat resistance is theore-
tically zero at the cutoff frequency and
the mass reactance generally has its
maximum value at this point for most
useful horns, For the practically usable
finite horn, the throat resistance at cutoff
is not zero. It has a small but finite
value at this point, and approaches zero
below horn cutoff.

Reactance Annulling

To obtain maximum possible efficiency
in the vieinity of cutoff, it is imperative
to cancel the positive mass reactance of
the horn by counteracting it with the
stiffness of the speaker suspension. Since
the speaker is stiffness-controlled below
resonance, proper choice of system
parameters can achieve this required
reactance annulling at horn flare cutoff.
This condition requires that the speaker
resonant frequency be placed fiigher than
horn flare cutoff, The resonant fre-
quency, however, cannot be chosen arbi-

2 D. J. Plach, “Design factors in horn-

type speakers.” J. Aud. Eng. Soc., October,
1953.
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trarily, It must be related to the type of
horn, the cutoff frequency and to throat
size. This annulling also effectively can-
cels out the speaker stiffness effect, so
that it operates normally below its free
space resonant frequency and to frequen-
cies somewhat below horn cutoft.

The choice of horn flare is important,
The Jensen hyperbolic-exponential flare
family® has characteristics markedly
better than the well known exponential
type. The throat resistance characteris-
tics can be made more constant closer to
cutoff by proper flare choice. In fact al-
most any desired reactance or resistance
characteristic near cutoff frequency can
be obtained by appropriate choice of the
flare parameter T,

The RS-100 employs: the principle of
reactance annulling in the woofer and
midchannels. The effect is most striking
in the woofer channel, where solid, clean
bass is available as low as 32 to 35 cps.
and at relatively high power.

In general, distortion in a woofer rises
as the frequency is lowered, hecause of
the greater cone movement as frequency
decreases. Figure 3 shows an unre-
touched photograph of an oscilloscope
tracing of the output of the “‘furniture”
model of the speaker, PR-100 (shown
in Fig. 2), at low frequencies at high
power levels. These powers are consider-
ably more than to be expected in ordi-
nary use. The close conformance to the
original sine waye pattern shows neg-
ligible distortion at frequencies and
powers commonly expected to give con-
siderable harmonics instead of pure
tones. In a typical medium or large lis-
tening room, 50 milliwatts (1/20 watt)
average power as indicated by a VU
meter gives sufficient power to this
speaker system to provide louder than
normal listening level. At this average
power, assuming 20 db increase for peaks
to be expected in orchestra music, 5 watt
peaks will drive the speaker system.
This means that speaker distortion will
be so small as to be negligible and prob-
ably not even detectable. Extensive lis-
tening tests have not shown up any in-
stances of recognizable distortion at
these low frequencies.

The enclosure consists essentially of
low frequency horn, with the necessary
trimmings, mountings., hardware, con-
trols, and space for smaller reproducers
and networks. The T of the Aare 15 ().70,
with theoretical 40-cps cutoff. The tri-
lateral-mouth area of 576 square inches
has an effective area of 4000 square
inches in a corner. The woofer is
mounted at the bottom of the front panel,
radiating backward and upward. In =z
manner of speaking, it is a restricted-
range two-channel system by itself. The
special 15-in. cone type driver is de-
signed with a heavy, high-inductance,
low-resistance voice coil and heavy-body
cone. Speaker loading, a sign of efh-
ciency, is quite heavy, so that cone move-
ment is relatively small even at the bot-
tom frequencies,

As a direct result of extending the
operation of the woofer helow its other-

4. S. Patent 2,338,262
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Fig. 3. Unretouched oscillograph photos show-
ing sine-wave response at various outputs and
frecuencies: (A) 35 cps at 16 watts; (B) 40

cps at 16 watts; (C) 40 cps at 30 watts; (D)
60 cps at 30 watts.

wise normal cutoff frequency, a ¢00-cps
top frequency is attainable. At this point.
horn loading a compression driver is
perfectly practical, and in fact desirable,
It is not generally realized, but the musi-
cally important region from 300 to 600
cps is difficult to reproduce in a com-
pletely horn-loaded speaker system of
reasonable dimensions. IEven a properly
designed 2-in. compression driver dia-
phragm when properly loaded must move
an excessive amount at 380 cps, where
power peaks in orchestral music are at
# maximum. With a system rated at 35
watts input, as is the RS-100, twenty-
two thousandths of an inch movement
would occur oceasionally for typical
peaks in orchestral program material.
While this movement is not great for a
cone speaker, it puts a severe strzin on
compression drivers intended for the
most linear sound output, At a irequency
of, say, 600 cps, this movement for the
2-in. voice-coil compression diaphragm
i3 reduced to about six thousandths of
an inch, well within its capability.

The back-radiation from a woofer
cone cannot be depended upon to pro-
duce much output above about 300 cps.
beecanse of the many reversals of diree-
tion of the air path and absorption in
surfaces and irregularities of structural
members of the enclosure. While a sepa-
rate woofer can be used to HIl in this
response region, the extra space required
is rather large if complete horu 1pading
is an objective for a system,

The simplest method is to use the front
of the woofer cone for direct radiation
to the outside. This operation does not
detract from back loading performance.
and indeed simplifies it in some ways,
So in effect, the 15-in. unit is operating
in a modified two-channel arrangement
of its own, with an acoustic crossover at
about 300 cps.

The range from 600 to 4000 cps is re-
produced by a type RP-201 midchannel
speaker. While this unit operates quite
well to 7000 cps, an advantage in spatial
distribution is effected by utilizing a

smaller unit above 4000 cyeles. The RP-
201 wuses a 2-in., voice-coil, reentrant,
tabric-filled, phenolic diapbragm and a
cast hyperbolic-exponential horn with
flare of T'=0.7. A multiple take-off pas-
sage eliminates sound-chamber inter-
ference effects in the passband of this
driver. An intra-range equalizer is in-
stalled in this channel to give the com-
plete system response balance considerer
by listeners as most nearly ideal,

Any desired reduction in output from
these chamnels is provided by continu-
ously variable pads at the side of the
enclosure. These adjustments are inde-
pendent of each other, for maximum
flexibility and accommodation to differ-
ent program material, This considerable
latitude of adjustment in balance of the
whole system will adapt the RS-100 for
use in rooms of any size and degree oi
liveness. In a large room with many
drapes and other absorbing material.
the two pads should be adjusted for high
output to compensate for frequency se-
lection absorption. A small living room
position usually calls for about 2 db pad-
ding in the midchannel and 6 db in the
tweeter, These attenuations occur with
both control knobs vertical. This vertical
position is considered the “normal” posi-
tion for flat response.

From 4000 cyeles up, the ultra-high-
frequency RP-302 Super-Tweeter re-
produces all the tinkles, swishes, and
“musical instrument separation” possible
at this stage of the art. This tiny unit,
self-contained with its own horn of T =
0.7, is mounted “piggy-hack” on the mid-
channel horn to minimize baffle-type re-
Hections,

The lightweight, phenolic-resin-im-
pregnated tweeter diaphragm has an in-
herent “damping factor” as a physical
characteristic. Unlike metallic radiating
surfaces, this phenolic material can be
moved by its motor system without the
excessive breakups and resulting harsh
noises and intermodulation frequently
apparent in metal diaphragms. This
damping feature is especially important
in the presence of interfering seratches,
pops and other noises which always oc-
cur to some degree in record surfaces.
At best, any sudden mmpulse such as
record groove imperfections may create
has an annoyance factor of its own, and
the annoyance is multiplied many times
if the speaker unit moving system is free
to oscillate as one piece or in segments,
following a burst of noise.

At very high frequencies, where the
voice coil has an increasing tendency to
become decoupled from the diaphragm,
internal damping is extremely important,
as internal dissipation in the diaphragm
is the controlling factor in transient per-
formance.

For this reason, the phenolic dia-
phragm, with its high internal damping,
is preferred to the aluminum or mag-
nesium type diaphragms, with their in-
lierently high-0Q characteristic. Phenolic
plastic material is preferred from the
standpoint of transient performance in
high-quality reproducing systems,

(Continued on page 81)
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The Employer's Rights

In Employees’ Inventions

ALBERT WOODRUFF GRAY*

Is your invention yours or your employer’s?

PATENT ON A LOOP ANTENNA granted
to an employee of a New York
radio manufacturer was the sub-

ject of a recent action by the employer
in the Federal Court, in which it was
maintained that this employee had no
right of any kind in this patent.

The filing of the patent application,
the company contended, had been a vie-
lation of trust and confidence imposed
by the employer in this employee and
the employer asked the court for a de-
cree that the employee be compelled to
assign the patent to the employer, for an
mjunctmn against any charges of in-
fringement that might otherwise be
made by this employee, and for an ac-
counting of profits.

In his defense the employee contended
that this former employer had infringed
his patent and had unjustly enriched it-
self by the use and sale of the products
manufactured under the patent.

When this patentee had entered the
manufacturer's employment he had rep-
resented himself to be an experienced
mechanical engineer and was assigned
with others to the development and im-
provement of this antenna, then being
assermbled for the United States Signal
Corps. Later the employee had secured
a patent on the antenna and as a conse-
quence of threats made by him to the
Signal Corps of an infringement action,
the government demanded that the man-
ufacturer indemnify it against litigation
of this character.

A few months ago the Federal Court
decided in this action that the employee
had no right of any nature either in the
invention or in the patent and granted
an injunction against the making of any
infringement claims by the emplo;.ee or
by any others in privity with him,

The principle of law governing the
rights of an employer and employee in
the inventions made by the employee has
been set out by Justice Jackson of the
United States Supreme Court in a re-
cent decision.

“Though the mental concept is em-
bodied or realized in a mechanism or a
physical or chemical aggregate, the em-
bodiment is not the invention and is not
the subject of a patent. This distinction
between the idea and its application in
practice is the basis of the rile that em-

*35-36 7oih
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ployment merely to design or to con-
struct or to devise methods of manufac-
ture, is not the same as employment to
invent.

“Recognition of the nature of the act
of invention also defines the limits of the
so-called ‘shop right’ which, shortly
stated is that where a servant, during
his hours of employment, working with
his master’s materials and appliances,
conceives and perfects an invention for
which he obtains a patent, he must ac-
cord his master a non-exclusive right to
practice the invention.

“This is an application of equitable
prmuples Since the servant uses the
master's time, facilities and materials to
attain a concrete result the latter is in
equity entitled to use that which em-
bodies his own property and to duplicate
it as often as he may find occasion to
employ similar appliances in his busi-
ness,

“But the employer in such a case has
no right to demand a conveyance of the
invention which is the original concep-
tion of the employee alone in which the
employer had no part. This remains the
property of him who conceived it to-
gether with the right conferred by the
patent to exclude all others than the
employer from the accruing benefits.”

A few years before the incident in-
volving this loop antenna patent a sim-
ilar action was brought by the United
States against an employee of the Army
Engineering Laboratories, asking for
the assignment of a patent issued to that
employee. The employee had been bired
under a so-called “Patent Memorandum”
of the government that,

“¥ou are hereby assigned to develop
improvements in arts of value to the
Chief Signal Officer. It is expected that
this work may result in the discovery of
patentable features and your assignment
to this work is for the particular pur-
pose of vesting in the United States all
right, title and interest in any invention
that you may make while engaged in the
work assigned if in the opinion of the
Chief Signal Officer the public interest
demands that the invention be owned
and controlled by the War Department.”

Within a month or two after under-
taking this assignment the employee con-
ceived the idea of an alternating current
generator that would maintain within
limits the voltage output notwithstand-
ing' the load, After the patent had been
issued on this invention the government

asked the employee that he execute a
general license to the government for
the use of the patent or an assignment
with a license to the employee permit-
ting him to use the patent in any com-
mercial arrangement he might make.
The employee refused to accept either
suggestion and suit was brought by the
government for an assignment of the
patent itself,

In its decision in favor of the govern-
ment in this action in which this em-
ployment meniorandum was a determin-
ing factor, the Federal Appellate Court
said of the rights of employers in em-
ployee inventions,

“In the absence of agreements fixing
the rights of the parties, the rights of
an employee in an invention which he
has made are subject to different rules
depending upon the facts. If he has
made an invention on his own initiative
and on his own time and resources the
invention belongs to him and the em-
ployer has no rights in it.

“If while engaged in a certain line of
work for his employer he has devised or
improved a method or instrumentality
for doing the work, using the property
of the employer and the services of other
cmployees to develop his invention and
has assented to the use of the same by
the employer, the invention is his prop-
erty subject to an irrevocable license or
shop right in the employer.

“If he makes an invention while em-
ployed to make investigations and con-
duct experiments for the purpose of
making it, the invention is the property
of the cmplo3 er, who is entitled to the
fruits of the labor for which he has con-
tracted.”

In another case involving circum-
stances of this character a Federal
Court, asserting that the employee had
mcrel) performed the services for which
he was paid, said in directing an assign-
ment of the patent to the employer,

“An employee performing all the
duties assigned to him in his department
of service may exercise his inventive
faculties in any direction he chooses
with the assur, ance that any invention he
may thus conceive and perfect is his in-
dividual property.

“But this general rule is subject to
these limitations. If one who is employed
to devise or periect an instrument or a
means of accomplishing a preseribed re-
sult, he cannot after accomplishing the

(Continued on page 90)
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A Transistor Phonograph Pre-
amplifier for Magnetic Pickups

BASIL T. BARBER™

Complete instructions on building a transistor preamplifier with
miniscule power requirements, with an analysis of its performance
and data on transistor circuits in general for audio use.

types of transistors and their pres-

ent successful application in the
field of communications, computers and
guided missiles, indicate that the tran-
sistor has at last ceased to be looked
upon as a laboratory curiosity and is
rivaling in performance many functions
that the vacuum tube has monopolized
for the past thirty years.

In the audio field, with the exception
of a few “transistorized” hearing aids
and AM tuners, progress has been slow,
at least in comparison with other fields.
This was due mainly to the inherent
technical limitations of the new item
and its scarcity and high cost, rather
than the audio engineer’s or high-fidelity
addict’s lack of picneering spirit. Now
that most of the original limitations of
the transistor have been ecither elimi-
nated or greatly reduced, the way should
be open for an increased number of tran-
sistor applications in audio reproduction.

Following is a brief classification of
the three basic types of transistor cir-
cuits with their duals in the more famil-
iar vacuum-tube circuit A word of cau-
tion is warranted. Do not begin replacing
grids with bases, plates with collec-
tors, and cathodes with emitters! A basic
understanding of transistor operation is
essential to avoid frustration and disap-
pointment in designing circuits around
them. Adequate literature is already
available, and although the theory of
semiconductors is not likely to be found
easy to digest, cne does 1ot have to wade
through Shockley’s “Electrons and Holes
in Semiconductors” in order to design
simple transistor circuits for audio ap-
plications.

R ECENT AVAILABILITY of improved

* Project Ewngineer, Spervy Gyroscope
Corp., Great Neck, N. Y.
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Fig. ). Grounded-base circuit and its vacuum-
tube equivalent.
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Transistor circuitry can be, very
broadly, put into three classes, depend-
ing on which element 1s grounded.
Functionally, each class performs differ-
ently and its selection for a particular
application will depend to a large extent
on the specific requirements of the appli-
cation as to gain, input and output im-
pedance, noise level, power output. ire-
fquency response, etc.

Grounded-Base. Figure 1 presents the
first class. Electronically it is similar to
a grounded-grid vacuum-tube amplifer,
Input impedances of as high as 1,000
ohms and output impedances of as high
as 20,000 ohms are possible. These are
comparatively low; it is necessary to
use high-value input capacitors and
matching transformers if transistors are
employed in cascade, Gains per stage as
high as 37 db are possible, with matched
impedances. There is no 180-deg. phase
reversal as in a tube, and two batteries
are required, or a tapped one. The prin-
cipal problem with grounded-base cir-
cuits 1s one of stability, especially if
transistors with «, the current amplifica-
tion factor, greater than 1 are employed.
Junction transistors are superior to the
point-contact type in this respect.

Grounded-Collector. In Fig. 2 we have
the grounded-collector ¢ireuit, which re-
sembles the vacuum-fube cathode-fol-
lower. The voltage gain is less than 1,
but can be made as high as 0.95 a loss
of less than 1 db. Power gains as high
as 20 db have been recorded. There is no
polarity reversal and external stabiliza-
tion with bleeders may be necessary.
The most interesting feature of the
grounded-collector circuit is the rela-
tively high input impedance which, al-
though it can be as high as 1 megohm,
depends on the load resistor Re. Low
values of R will bring the input imped-
ance down., The output impedance can
he made as low as 100 ehms. The tech-
niques of self-bias can be employed as
successfully as in vacuum-fube circuits.
Figure 3 shows a common method of
self-biasing, E is the bias obtained from
voltage divider =R,

Grounded Emitier. Figire 4 shows a
popular type of transistor circuit for
attaining good voltage amplification.
Gains as high as 46 db are possible, and
the circuit exhibits a 180-deg. pbase re-
versal at its outpnt, making possible the

apolication of negative feedback around

it without resorting to transformers.
The input and ontput impedances are

higher than the ones of the grounded-
base class, but the problem of stability
still exists, although it can be corrected
with bleeders as before. In Fig, 5, self-
bias is again employed, eliminating one
battery.

Transistors and Audic

With the above brief resumé in mind,
an evaluation of transistors can be made
in terms of functions and characteristics
directly applicable to the audio field.
This evalnation is based on the latest
information available and is by no means
complete or conclusive as, judging from
the present rate of improvement, only a
short period of time may be required to
modify any of the main transistor char-
acterstics completely.

From a designer’s point of view the
iollowing may well be the most impor-
tant criteria on which a transistor may
be judged for its applicability in audio
work.

Impedance. In non-linear elemems
such as magnetic amplifiers, transistors,
crystals, and semiconductors in general,
the input as well as the output imped-
ance is low in most cases, resulting in
a serious problem of impedance match-
g, especially if these elements are to
be employed in cascade. In telephony
and general transmission work with co-
axial or 600-ohm lines this becomes a
desirable characteristic, but in audio it
is likely to be a serious problem, al-
though shielding headaches are mini-
mized. Impedance-matching transform-
ers can be used, but their expense and
their introduction of phase shift, distor-
tion, and limited bandwidth make their
usefulness questionable. The input im-
pedance of the transistor, usually less
than 1,000 ohims, makes necessary coup-
ling capacitors of high value, though
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Fig. 2. The grounded-collector transistor circuit.
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Fig. 3. Grounded-collector circuit can be self-
biased in somewhat the same manner os o
cothode-follower tube.

they can have low voltage breakdown
ratings.

Assume that we have a transistor cir-
cuit with an input of 500 ohims. The in-
put coupling capacitor should have a
value of not more than 50 ohms at 20
cps for 1 db (10 per cent) attenuation
at that frequency, or ahout 160 nf!

This is a rather impressive value for
a coupling capacitor.

Recently. available minature tantalum
capacitors are ideal for this application,
although their present cost reminds one
of the black market days of the last war.

Gain. The actual gain will depend on
the degree of impedance matching and,
depending on circuitry, can be from 17
to more than 40 db per stage, which
comes close to the capabilities of most
high-gain triodes and pentodes.

Noise. Noise may be the limiting {ac-
tor of a transistor in audio. Remarkable
improvements have been made during
the last few months in this respect and
the noise level has been reduced from 60
db (at 1 ke) to below 10 db in some
types, which compares favorably with a
vacuum tube. Junction types have lower
noise level than the point-contact types.
The noise level is, to some extent, a
function of the collector voltage and a
lower-power supply voltage will give
less noise, but less gain also. Another
serious disadvantage of the noise present
is that its magnitude is inversely propor-
tional to the frequency, rising at about 3
db per octave. In addition, the input
impedance seems to play a role in the
amount of noise present and a matched
load does not necessarily give the hest
signal-to-noise ratio.

Frequency Response. Transistor cir-
cuits have been designed flat to as high
as 10 me, more than adequate even for
that super-ultra-fidelity unit we have in
the back of our minds. The average cir-
cuit will give a practically uniform ire-
quency response to beyond the audia
range. The low-frequency cutoff point
will be determined by the value of the in-
put capacitor. Point-contact transistors
have better irequency response, but their
high distortion and problematical stabil-
ity exclude them at present from any
audio applications.

Distortion. With junction transistors
distortion can be kept down to about 2
per cent and with negative feedback
values well below 1 per cent are possible.,

Dynamic Range. Outputs as high as
3 volts, enough for preamplifiers and
equalizers, are easily available. With a
unit of low noise level, a dynamic range
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of 60 db or more can be attained wvith
excellent linearity.

Power. Power requirements should, in
all fairness, be considered in terms of
the power level of the signals to be
handled.

Present transistors can give as much
as 0.1 watt maximum power output and
this level can be increased to about 1
watt in a push-pull-parallel configura-
tion. In designing preamplifiers and
equalizers, however, the question of
power should present no problem since
only a few milliwatts is necessary. A
point of interest is a comparison of effi-
ciency between a transistor and a tube
employed as preamplifiers. A transistor
requires about 30 milliwatts, while a
tube would need about 5 watts,' or al-
most 200 tintes as much power. At pres-
ent, 80 per cent of the power used in a
transistor amplifier is wasted in drop-
ping resistors required to provide a
constant-current supply from a constant-
voltage source and for stabilization pur-
poses. As transistors and batteries im-
prove, even the present small power
drain will be considerably reduced.

Hum, As the transistor needs no
heater supply, complete elmination of
hum, a stumbling block that has felled
many an audio enthusiast attempting to
build his own equipment—is a reality.
In addition, there is no time delay for
warmup after the power switch is turned
on.

Microphonics. A transistor ean with-
stand a forced vibration from 5 cps to
3 ke with 100 g acceleration and shock
in excess of 20,000 g, with no ill effects
on its operation. Although it is hoped
that such conditions arc not likely to
ocetir too often in a home audio system,
these characteristics are desirable if for
instance a transistor preamplifier is to
he mounted directly under the motor-
board of a record player.

Stability. Units having current gain o,
greater than 1 invariably present a seri-
ous problem of stability. With latest
models of junction transistors and with
the use of external stabilization, this
problem has been almost eliminated.

Temperature. Temperature effects are
likely to cause some trouble, especially
in extreme climatic conditions. In nor-
mal surroundings temperature becomes
no problem. As the temperature in-
creases above normal, the transistor be-
comes more noisy and loses some of its
gain, but it can be improved with neg-

*Filament approximately 2 watts and
plate about 3 watts.
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Fig. 4. The grounded-emitter circuit is the dual
of the grounded-cathode amplifier,

Fig. 5. The self-biased grounded-emitter cir-
cuit and the cathode-biased tube are not quite
true duals.

ative feedback. A word of caution when
working with transistors: The leads
should not be subjected to prolonged
contact with a soldering iron, as exces-
sive heat will result in permanent de-
struction of the unit. The same general
precautions should be taken as when
working with germanium crystals.

Life. Half-life, determined on a statis-
tical basis, is about 70,000 hours or close
to 10 years of continuous operation.
Since the only permanent part of the
average high-fidelity system is its
chronic susceptibility to modifications
(and improvements), the transistor is
likely to outlive, if not the owner him-
self, at least a dozen or so circuits built
around it.

Reliability,. With the proper power
supply, present units seem to exceed the
vacuum tube in reliability. Uniformity
in production has been a serious prob-
lem, but late units are manufactured
within =2 db uniformity in their char-
acteristics, which is even better than the
tube tolerances (3 db).

Space. A transistoy is about the size
of a coffee bean.

Cost. Transistor cost is high at pres-
ent, ranging from $5 to $15, but prices
will doubtless decrease as demand in-
creases and methods of production are
improved. Availability ranges from
stock to a few weeks delivery on most
tvpes.

The Transistor Phonograph Preamplifier

Taking the foregoing into considera-
tion, it should be therefore possible to
design a phonograph preamplifier which
will compare favorably with its elec-
tronic counterpart. From Figs. 3 and 5
it is seen that a combination of a
grounded collector and a grounded emit-
ter in a direct-coupled circuit is possible,
provided that the appropriate bias levels
are supplied. Direct coupling eliminates
the need for a large interstage coupling
capacitor, and also provides a relatively
high input impedance. Peter Sulzer was
first to apply this.® Although this type of
circuitry needs two transistors, one of
which supplies no gain, the definite ad-
vantages seem to outnumber the cost of
the extra transistor, especially with the
elimination of a large-value capacitor
and the likelihood of employing an input
transformer.,

2 Sulzer, Peter, “Junction transistor cir-

cuit applications,” Eleclronics, Aug. 1953,
p. 170,
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F(g 6. The transistor preamplifier circuitry is simple and its response—including bass equaliza-
tion—is excellent. The 22.5 volts may be furnished by the power omplifier bias supply, a small
power supply, or a battery. &

Figure 6 shows the final circuit se-
lected, A CK721 is employed as a
voltage amplifier, instead of a CK722
giving about 40 per cent higher gain at
about the same percentage increase in
price, The input impedance, being about
20,000 ohms, makes it necessary to em-
ploy a large input capacitor to get down
to 20 cps. It should have an imped-
ance, at 20 cps, of not more than 1/10
of the input impedance of the circuit or
2,000 ohms, which means a 4-pf mini-
mum value,

Figure 7 shows the frequency re-
sponse of the schematic in Fig. 6. Noise
level, about —39 db, is rather high for
our application. A gain of 42 db com-
pares very favorably with most elec~
tronic tubes, taking inta consideration
that the first transistor is actually em-
ployed as a cathode follower. Since the
complete circuit has a 180-deg. phase
reversal, frequency-selective {eedback
can be applied around it, modifying the
irequency response to provide the low-
frequency pre-emphasis necessary for
any magnetic pickup. In addition, the
feedback will increase the input imped-
ance at the high frequencies, decreass
the noise present, and improve the line-
arity and harmonic distortion.

With a total gain of 42 db, the best
compromise may be to use half of it for
the middle-frequency band beyond the

low-frequency turnover, and the other

half for the necessary low-frequency
preemphasis, The AES curve is em-
ployed for developmental work.

From Figs. 6 and 8 we have,

w=IK:Ki= (0.9) (205) =184 = 42 b
anid thercfore

A(@1Ke) =% =21 db w

(@1Kc) =5 =21 5= 1 416
from which

(a—12.58

One pair of @ and B giving an approx-
imate solution is «=0.88 and B=23/50,
giving Ko+ Re=2700 ohms and Rs=47,-
000, assuming that C: and C: present
negligible impedance (at 1000 cps) as
compared to Ko+ R and K-

Since the AES curve's low-irequency
turnover 1s 400 cps we have,

1

o= ook

i) 1
~ 2x(47,000) (400)

The pickup inductance L, assumes
considerable importance, since the in-
ductive reactance of the pickup ap-
proaches the value of the input imped-
anee at high frequencies, In caleulating
the high-frequency de-emphasis, there-
fore, the value of La has to be taken into

= 8500 i,

-

= THE INPUT RATIO
{3+ THE FEEDBACK RATIO
11~ THE FORWARD GAN

. 8o M

e [TV

= OVER-ALL GAIN

Fig. 8. This block diagram and the formulas
show that grain of the transistor preamplifier
is calculated in the same way as tube circuits.

consideration, and this, unfortunately,
will limit the preamplifier to a specific
cartridge. In addition, the value of L,
will effect the linearity of the ratios «
and B. As « decreases with frequency, B
increases, but their product does not re-
main constant, and therefore IZquation

A

holds only approximately.

ap
“l+nf
Note that these variations of wand b for
a cerfain fixed frequency are not fixed,
but depend on the value of Lo If the im-
pedance of L is small compared to the
value of the resistance Rs, the gain vari-
ation will be less than 1 db, which may
be considered acceptable.

Figure 9 shows the closed-loop fre-
quency response of Fig. 6. With Li=0
and K+ R:=2,700 ohmms, the unit is flat
to beyond 100 ke, while with a simulated
Pickering cartridge (R.=0600, Ls=0.15
H and R:=2,000) the frequency response
follows the AES standard curve closely,
In actual practice R: may be even lower,
depending on the manufacturing toler-
ances of the pickup. With the application
of negative feedback, the noise level has
been reduced to 2 millivolts or about
— 52 db, which compares favorably with
the average tube preamplifier.

The normal gain of 21 db is obviously
inadequate for a low-output cartridge
(Continued on page 99)
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Testing with White Sound

A thorough discussion of the value of instantaneous tests made with signal sources of sawtooth or
square waves. The author compares the two, shows typical ’scope pictures portraying differing am-
plifier conditons, and tells how to construct sawtooth and square-wave generators for source signals.

UCH USEFUL INFORMATION about

an audio amplifier can be gained

by examining a carefully selected
picture. One oscilloscope picture can
show whether or not the amplifier has
flat response, boost or cut for high or
low tones, and if it is stable to transient
waves, The eye likes to see an over-all
picture (a picture is worth ten thousand
words, remember). The fact that meas-
urements are not needed, except for
overload tests, is an additional feature.

Nine tests are usually made in testing
audio amplifiers, see Table I. The final
authority, No. 1, is the listening test. It
is always a problem to show off the good
features of an amplifier to a non-techni-
cal listener. He doesn’t know about, and
says he isn't interested in intermodula-
tion distortion’ and transients. So you,
the demonstrator, must be prepared to
play records to prove how good an am-
plifier-speaker system you have made.

Coneeding that the playing of the out-
fit is the final authority, it is also true
that this can take a lot of time. And
though you have your own series of rec-
ords which you prize highly, and each of
them appears to sound fine on the new
outfit—you may play a favorite record
for your friend, and discover that some
special sound effect has an awful result.
Perhaps your amplifier “rings” on the
change in pace in the tymipani passage.

Our interest is in the selection of a
single simple test which will show just
about all the characteristics of an audio
amplifier. With a sawtooth oscillator
and a cathode ray oscilloscope (which
vou already have, or will find this test a
cood excuse to get) you can show the
effects of tests of Nos. 2, 3, and 4 in
Table I.

The general term White Sound® in-
cludes, in one repeating wave, all the
sounds the human ear can hear, This is
taken by analogy frem the term used in
physics, white light, which includes all
the colors the eve can see. A similar
term [V hite Neise 1s also in regular

* Consulting Engineer, Syntron Company,
Haomer Ctty, Pa.

1 R. C. Hitchcock, “Intermodulation dis-
tortion,” Aunio ExGINgerING, Oct. 1952, p.
21,

2White Sound Corp. is the name of a
manufacturer of high quality audio equip-
ment, 5614 North Clark St., Chicago 26,
11l Their kind permission to allow use of
their name in the title of this paper is
hereby acknowledged.
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use™ * and with more equipment, this is
also a useful test to make. But white
noise has a quite diifferent make-up,
White neise includes random audio fre-
quencies, These are inconvenient to use
for measuring purposes, because they
don’t repeat.

White sound, as used here, is a wave
in which the higher frequencies are less
intense, somewhat following the
IFletcher-Munson curve,” plus a steep
wave front giving transients. In brief,
white sound is a sawtooth wave.

 Emory Cook, “White noise testing
methods”, Aupto ENGINEERING, Mar. 1950,
' 1 ay

* H. Fletcher, “Speech and Hearing in
Communication.”” 1. Van Nostrand, 1953,
p. 98.

3 Fletcher and Munson, J,
A, Oct. 1933,

Acous. Sor.

References showing wave shapes®’
show that a sawtooth contains all the
harmonics. That is, a 100-cps sawtooth
contains (1) the fundamental 100-cps
wave; (2) 200-cps waves with half the
amplitude of the first; (3) 300-cps
waves with one third the amplitude of
the fundamental, and so on. Somewhat
similar are square waves, the major dif-
ference being that they include only
odd harmonics.

The outstanding feature for both saw-
tooth and square waves, for testing, is
that both are made up of straight lines.

An unpractised eye can readily detect

8 “Reference Data for Radio Engineers”
Yed-ral Tel. & Radio Corp., 3rd Ed., 1951,
p. 299,

7C. E. Smith, “Applicd Math. for Com-
munic. Engrs” McGraw-Hill, 1945, pp.
311-316.

TABLE !
AUDIO AMPLIFIER TESTS
Test Name Input Input Output Output
No. Device Measurement® Device Measurement
1.  Listening Microphone (VTVM)  Speaker Rectifier voltmeter®*
Radio
Tape
Phonograph
2. Frequency Single sine, (VTVM)  Speaker”** Rectifier voltmeter™*
range Variable freq. (CRO) Resistor CRO
3. Compensation Single sine, (VTVM)  Speaker*** Rectifier voltmeter**
Boost or cut Variable freq. (CRO) Resistor (CRO)
4. Stability, Square wave Speaker®>#*= , | .,
Transients, Sawtooth wave Resistor
Ringing CRO
5. Voltage gain Single sine, VTVM Speaker**% Rectifier voltmeter™*
Variable freq. Resistor {CRO)
6. Power output Single sine, (VTVM)  Speaker®** Rectifier voltmeter**
Variable freq. Resistor
Sawtooth wave
7.  Hum None Speaker*#®* VTVM
Microphone Resistor
Radio
Tape
Phonograph
8. Harmonic Single sine, VTVM Bridge, VTVM
distortion Variable freq. Resistor,
Speaker
9. Intermodulation 2-tone sine VTVM Speaker VTVM
distortion fixed (CRO) Resistor {CRO)
Filter

# Optional accessory shown by parentheses.

%3 In all cases rectifier voltmeter can be replaced by YTVM or thermcouple, )
%% Speaker can be replaced by load-absorbing resistor for a quiet test, but before amplifier is
completely tested, a loudspeaker and test No. 1 should be used.
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Fig. 1. Sawtooth wave and what it shows.
Treble response is in the left 10 per cent;
boost shows as a spire, flat as a sharp corner,
cut as a rounded corner. Bass is the right 90
per cent; boost is a bulge upward, flat is a
straight fine, cut is concave upward.

deviation from a straight line. Inciden-
tally, an experienced eye can detect de-
viation from a sine wave curve and tell
some of the harmonics that are present.
A better way, of course, is to use special
equipment.®

Sawtooth Wave and What it can Show

Figure 1 has a linear time scale (hor-
izontal); the perfect sawtooth is the
heavy line rising posidvely at the start
at the left, sliding down a straight line
to the most negative peoint, and then
abruptly rising at the end of the cycle.
When an audio amplifier faithfully re-
produces such a wave, it indicates flat
response over a wide range of frequen-
cies. Figure 2 shows the connections.

Also mdicated on Fig. | are the devi-
ations by which we can tell amplifier
performance: the first section of the pos-
itive peak, about 10 per cent. tells treble
response. A spire (dashed) shows treble
boost, and the rounded corner (dotted)
shows treble cut. If the sawtooth has a
irequency of 1000 cps, the 10 per cent
shows response to 10,000 cps. On the
remaining 90 per cent of the sawtooth,
bass boost shows as a convex line,
(dashed), and bass cut by a concave line
(dotted ). The sawtooth oscillator cirenit
is shown in Fig. 3, and described in Ap-
pendix 1.

S E. Jones, Ir, “Theory and construc-
tion of a harmonic distortion meter”, Aunio
Excineering, Nov. 1932, p. 22,

Saw-
PRE-
TOOTH
ANMPLIFIER BOWER
GENER
=y LOAD RESISTOR

O b4 AMPLIFIER
G RO

Fig. 2. Test connections used for making pic-
tures of Figs. 4 und 7. For Fig. 6 the resistor
was omitted. Pictures were approximately 10
in. wide and 7 in, high on a 20-in. picture
tube, DuMont Type 233 oscilloscope, 3 feet
from camera. Y2 second exposure at /3.8 on
XX120 film. Sawtooth frequency as noted on
each figure,
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Fig. 3. Sawtooth generator. Note reverse and forward switch at output, extreme right. Volume
:ontrol is in cathode circuit of 2 6SN7. Main range control is sp3t switch in plate of 884;
fine control is potentiometer across capacitors. Ranges 100, 1,000, and 10,000 cps.

Incidentally, if the sawtooth is in-
verted, the wave goes negative at the
start instead of positive as shown on
Fig. 1. The 10 per cent first portion
shows the treble spire (if any) down-
ward. The remaining Y90 per cent bass
response indicition is shown on the rest
of the picture.

On some single-ended amplitier output
stages. the response is quite different
when the sawtooth is inverted. A brief
listening test (exchanging the load re-
sistor K of Fig. 2 for a loudspeaker )
while watching the ascilloscope picture,
will tell which polarity to use. A spdt
output switch permits either reverse or
forward sawtooth waves,

Following the boost and cut ideas of
Fiig. 1, oscilloscope pictures are given
m the lower row of Fig. 4, using 1,000-
cps sawtooth waves, At (F) the bass
cnt is 6 db at 100 eps; () shows a bass
boost of 14 db at 100 cps; in (H) the
treble cut is 12 db at 5000 cps; (1)
shows a treble boost of 8 db at 5,000 ¢ps:
and (J) shows the results of a bass
boost of 14 db at 100 eps, plus a treble
boost of 8 db at 5,000 ¢ps. Note partic-
ularlv that the actual waves used are
1,000 cps, vet they show boost and cnt at
100 and 5.000 cps—xu concentrated single
picture,” For comparison, (A) to (E)

®H. I Bryan, “Square-wave flesting
simplified”, Aunto Excineering, Feb, 1933,
LB 28,

show the amphher response to a square
weve nn\']m' fl]l: Sanie |‘l')!!(h'|'|()'ll3-'.

Flat Response

Quite often the controls for boost and
cut are potentiometers, Exact center po-
sitions are hard to find, especially for
logarithmic-taper controls. Yet the set-
ting for flat response should be known,
if only for reference. A perfect sawtooth
with neither bulges nor spires is the set-
ting for flat response, as in (D), (E)
and (F) in Fig. 5. Actually, these photo-
graphs were made with the oscflloscope
connected divectly to the generator. A

SQUARE
1000/s¢ec

1007/se¢

10,000/sec

(€}

SAWTOOTH

Fig. 5. Generotors alone. (A) to (C), square

waves; (D) to (F), sawtooth waves bottom row,

taken from terminals of circuits of Figs. 3
and 9.

BASS cUT BASS BOOST
~ 7
(A) ()

(7

©)

AT 100/sec BOOST IS {4 db, CUT IS 6ab,

TREBLE CUT

S\

AT 5000/se¢ BOOST IS 8db, CUT IS 42db.

BASS BOOSY
AND

TREBLE BOOST TREBLE BOOST

N

(3

Fig. 4. Boost and cut. (A) to (E), square waves, 1,000 cps; (F) to (J), sawtooth 1,000 cps.

Compensation arranged as noted betwzen rows (boost or cut). Though the test waves are 1,000

cps, they show cffects at 100 cps where the boost is 14 db, or cut 6 db, and at 5,000 cps where
the boost is 8 db or cut 12 db.
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BUY of 5 L/

Jorattsmen s GARRARD = |

“TRIUMPH" REGBD AUYOMATIC I

C500A 3-SPEED RE_:::J_EE CHANGER |
- 8 Eleélio Yorec

ULYRA_FIDELITY AMPLIFIER e
12 TRXB YIAX!AL SPEAKER - |

& cra[[osumen

DELUXE AM-FM TUNER

The standard of excellence the
world over. Plays sl records, 33V
45, 78 rpm records In 77, 107 and
127 slzes, Qulet, smooth-running
4-pale motor, welghted turntable,
Automatic shut-off after (ast rec-
ord. Muting switch cuts out sound
during change cycle. Net $49.50

‘45' SPINDLE for Gar.

e
Featuring the famous Williamson
Clrcult with superior KY66 Output
Tubes, Full 15 watts 20 to 20,000
¢cps within 1/10 of 1 db. Distortion
so low It can hardly be measured.

Net $99.50

Latest production with
higher sensitivity and im-
“proved tone balance. Incor-
poretes Craftsmen’s fa-
mous_AFC, Phono Pre-Amp*
and Record Compensator.

Net, $159.50

Advance design full range
ea‘ﬁf to mount 127 YRIAXIAL
3-WAY SPEAKER SYSTEM.
Eiectro-Voice laboratory re-
search has combined Woofer,
Middler and Tweeter into a
near-perfect instrument for
sound reproduction. Clearly
and realistically reproduces

P

GENERAL ELECYRIC |
RPX-030 TRIPLE - PLAY |
VARIABLE RELUCTANCE |
MAGNETIC PICKUP

SPECIAL
rard “Triemph’* Changer Net $3.50

all tones and overtones with
unexcelled balance.

Net $59.70

TERMINAL'S

"5 STAR Hiiki BUY!

Complete, Matched PHONO-RADIO SYSTEM

ALL BRAND NEW famous name components ® ALL current models and 3
production ® ALL Fully Guaranteed ® Supplied with ALL TUBES ® Warranty
Cards ® Instructions ® Indoor Antenna ® GE Dual Sapphire Needle # ALL
Cables and Plugs ® Your ’5-STAR’ System consisting of ALL ITEMS ILLUS-
TRATED and DESCRIBED ABOVE . . , comes ready to plug together and play!

(OUR BiG BUY YOUR BIG SAVING!

For finest phono reproduc- |
tion of all types of records.
Considcred by many engls
neers and music lovers the
finest pickup at any price!
Furnished mounted in
changer ready for use. Sup-
piled with genuine General
Electric Double Sapphire
Needle. Net $8.20

$379.90 :
e *5.STAR” Hi-Fi SYSTEM
MATCHED

Complete with Both PEERAGE
and ARISTOCRAT Matched Cabinets

(As Shown Here)

| | COMPANION CABINETS
" for ‘5-STAR’ SYSTEM

ELECTRO-VOICE ARISTOCRAT SPEAKER CAB-
INET WITH KLIPSCH LICENSED FOLDED HORN

ELECTRO-VOICE PEERAGE EQUIPENT CONSOLE

Fashloned by furniture craftsmen. In Beautiful

Available from Terminal

Companion Speaker Cabiret for the PEERAGE Equip-
ment Console, Corner enclosure designed to match
the characteristics of the Electro-Voice 12YRXB
Speaker. The patented KLIPSCH principle provides

Blonde Korina or Troplcal Mahogany Veneer, hand-
rubbed finish. Supplied all cut out to house C80DA
Tuner, C500A Amplifier and RC-80 Changer. Tilting
tuner compartment opens to easy-to-operate angle.

ATTRACTIVELY PRICED
When Ordered at One Time

a full octave of added bass without boominess and

greater speaker power handling capacity. 29427 A T

Nigh, 197 wide, 16%2” deep. 29%" high, 202" wide, 18%:” deep.

In MAHOGARY Net $66.00 » In BLONDE Net $72.00 In MAHOGANY Net $96.00 » In BLONDE Net $102.00
All lem. Availab'e Separately at Individsal Net Prices

(Gminal Radio CORP.

85 COURTLANDT STREET, NEW YORK 7, N.Y. * WOrth 4-3311

©® COPYRIGHT 1954 TERMINAL RADIO CORP.

Record changer mounts In drawer directly below
tuner panel on roller slides for smooth operation.

Price on Request—Write Today!

MAIL ORDERS FILLED WITHIN 48 HOHRS:

If you cannot come to our store for this sensationa

il. Send full remittance or $25.00 on

:glcli:%nlo.r%%{abn{:emal 0. D. Every item FULLY GUARANYEED‘,

! DON'T DELAY — ORDER TODAY!
WE RESERVE THE RIGHT TO LIMIT QUANTITIES
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SHUNT GAPRAGCITOA
000 oot SO3ut Uo6ul

Fig. 6. Ringing, with 10,000-cps. square waves

in (A) to (D); sawtooth waves, same frequency,

in (E) to (H). Capacitor values are in parallel

with 600-ohm feedback resistor from 8-ohm

output top to 10-ohm resistor to ground, part

of cathode circuit of input pentode which pre-
cedes split-load phase inverter.

perfect amplifier would reproduce them
without change. A perfect square wave
also shows flat response, (A), (B), and
(C) in Fig. 5,

Treble Boost or Cut

Many.listeners object to boost and cut,
not because of the conirols, but because
such circuits” often add distortion to the
amplifier output. Testing with a suitable
signal will show this type of distortion
and indicate remedies.

Treble boost makes a spire at the start
of the wave, as in (I) of Fig. 4, but—
and this is important—it must not start
the amplifier to ringing as in Fig, 6, to
be described presently, To reduce a
treble spire, one remedy is to add a re-
sistor in series with the capacitor which
gives the boost. This is a trial and error
process, but quite easy to do. The posi-
tion of the boost or cut circuit is known,
and any small capacitor is likely to be
the culprit.

For example, a 100-puf capacitor may
have a resistor of 47,000 ohms added in
series, and the resulting sawtooth pic-
ture watched. If nothing different hap-
pens, look for another capacitor. If the
offending capacitor has been selected,
and the resistor is too large, the spire
(boost) will change to a rounded edge
(cut). If the resistor is too small, the
spire will be reduced, but' not enough.
The correct resistor value causes the
spire to disappear into a sharp corner,
—and provides flat response,

Treble cut, (H) in Fig. 4, shows a
rounded edge at the start of each wave.
Treble cut never causes ringing. As
mentioned previously, the maximum
treble compensation illustrated in Fig. 4,
at 5.000 cps is a boost of 8 db, or a cut
of 12 db.

Bass Boost or Cut

All pictures of Fig. 4 were made with
1,000-cps input signals. The preamplifier
could be set for maximum lkass boost of
14 db at 100 cps or a bass cut of 6 db at

10 W, B. Bernard, “Distortion in voltage

amz%liﬁers," Avupio ExciNeeriNG, Feb, 1953,
p. 28,
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the same frequericy. Thus these pictures
give information as far away as one
tenth the test frequency, as noted in an
earlier reference.” It is possible, and per-
haps advisable in some cases, to check
bass response with a lower sawtooth
frequency, such as 100 cps, which would
indicate response down to 10 cps.

To obtain flat bass response, another
experimental methad is followed. Bass
frequencies below 100 cps are largely
affected by the output transformer in-
ductance, and also the interstage coup-
ling capacitors and grid resistors. It is
convement to find values of coupling and
bypass capacitors, as well as resistors,
from a manual® However, if low bass
tones are vequired, larger capacitor
values are recommended. The charts are
based, at 100 cps, on a response of 70
per cent for heater-type pentodes, 80 per
cent for heater-type triodes, and 90 per
cent for phase inverters. It is not desir-
able to increase resistor values, usunally.

[t is possible that better quality in the
output transformer is indicated, for low
bass tones. As before, the goal has been
reached when the sawtooth shows a
straizht line response at the loaded out-
put terminals, for flat response.

A caution should be sounded here:
some years ago hass-boost circuits in-
cluded an iron-core inductor. These are
undesirable from a high-fidelity stand-
point mainly because of their non-linear-
ity. All pictures in this paper dealing
with boost and cut were taken of resis-
tor-capacitor boost and cut circuits.

Square Waves for Transients Display

Traditionally, transient response has
been tested with square waves, because
each wave starts with a burst of energy,
a steep wave front. This front includes
high-frequency components, higher than
can be heard with a human ear. A fast
rise time is a transient, present in both
square and sawtooth wayes. Some au-
thorities™ * say that the attack and de-
cay times of sounds largely determine
their tonal quality, rather than their
harmonic content.

U YRecetving Tube Mapual” RC-17,
1954, pp. 258-267 ; Radio Corp. of America.

12 Langford-Smith (ed.) “Radiotron
Designer's Handbook”, 4th Ed., (1953) p.
619, Radio Corp. of America.

BT, Powell, “Phase band width”,
(letter), Aumo ExcINEErING, June 1049,
p. 6,

Tests for frequency response de-
scribed above can be performed almost
as well with square as with sawtooth
waves. The blind spot in a square wave
is its failure to show overloading. It is
well known that an overloaded push-pull
amplifier makes square waves out of in-
put sine waves, For this reason a good-
looking square wave may be obtained
when the amplifier is overdriven.’

Figure 7 shows pictures of voltages
across the output resistor, using the
same amplifier, first for square- and then
for sawtooth-wave inputs, each at 1,000
cps. This amplifier, which will be de-
seribed further with regard to Fig. 6,
“rings"” when there is a capacitor of less
than .006 uf across the feedback resistor.
For the square wave, the amplifier is
overdriven in (A) and (B) of Fig. 7,
but no difference is shown in the picture.
The amplifier just cannot ring, cannot
go any further positive or negative.
Contrast these with (C) and (D) where
the normal output of the amplifier is
being supplied to the load. In (C) the
sharp peaks show ringing, These peaks
are completely eliminated when .006 pf
is used, with the result shown in (D).

Overloading and Power Measurement

Overloading shows as a flattening of
the top and bottom of the sawtooth in
hoth (E) and (F) of Fig. 7. As in the
square wave, both these figures are alike,
the ringing cannot occur because the
amplifier is delivering its peak output.
The major difference between the re-
sults of square and sawtooth is that
overload is shown only by the sawtooth,
This is an important difference, its in-
formation is useful.

FFor instance, measurement of maxi-
mum power output is simple with a saw-

4 The word overloaded, is often used
when ozerdriven would be a better choice.
For example, as the input voltage is gradu-
ally increased the output voltage increases
proportionally, until maxinmum “clean” out-
put is reached. Then if the input voltage is
{further increased, it usually overdrives the
output stage. This means that only part of
the wave is reproduced, the rest is clipped.
This is one way to tell what part of an
amplifier is overdriven—the single-ended
carly stages normally show clipping of only
one peak, while push-pull stages (includ-
ing driver stages) show clipping of both
top and bottom peaks.

Fig. 7. Overload and
rated load. (A) to
(D), square waves;
(E) to (H), sawtooth,
each 1,000 cps. Spires
show only at rated
load or less.

005

—

20%
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AUDIO e OCTOBER, 1954



Pidod”

MODEL AF-860 AM-FM PILOTUNER $179.50°

Write for free brochure A-10

PILOT RADIO CORPORATION 37.06 36th ST., LONG ISLAND CITY 1, N. Y.

AUDIO e OCTOBER, 1954 45

“Slightly higher West of Rockles



tooth wave, In addition to the equipment
shown in Fig. 2, an a.c. voltmeter is
connected across the load resistor. Any
of several kinds of audio-frequency volt-
meters is suitable, but its kind must be
known, as the readings vary with differ-
ent types. The importance of knowing
the type is illustrated in Fig. 8. Practi-
cally all a.c. voltmeters are calibrated so
that they read the same with a sine-wave
signal. This is not true for most ather
wave shapes.

On Fig. 8 the left scale represents the

meter indication in volts for sawtooth
SINE EQUIVALENT, rms VOLTS
6 4 2 3 4 5 & T 8 9 10
1 1 | =] | 1 I 1 I [
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PEAK-TO-PEAK, SAWTOOTH VOLTS

Fig. 8. Meter indications for sawtooth waves.
Three common types of meters indicate dif-
ferently because of their characteristics and
calibration. Example: line up 20-volt peak-to-
peak sawtooth (bottom scale) with 7.07-volt
sine equivalent (top scale); a rectified-average
meter (doshed line) would show 5.0 volts (left
scale), a thermocouple meter 5.8 volts (dotted
line), and the VTVM 7.07 volts (double line).

waves. Straight line graphs show values

for different types of meters: solid line

for true peak meter. double line for the
usual vrvm which indicates peak volts
but is calibrated in rms sine-wave equiva-
lent, dotted line for thermocouple rms
meter, and dashed line for rectifier
meter. The bottom scale is marked peak-
to-peak sawtooth volts, the top scale rms
sine-wave volts. Before describing meas-
urements these check points might be
noted: a peak-to-peak sawteoth voltage
of 20 has the same maximum and mini-
mum as a sine wave having an rms value
of 7.07 volts, Connecting these two
values we find that the reading of the
rectifier meter will be 5.0 volts, the ther-
mocouple 5.8, and the vrvm 7.07. The
peak meter would read 10.0 volts, half
the peak-to-peak of 20 volts.

The procedure for determining the
overload point, using a sawtooth, is:

1. Increase the gain of sawtooth input to

amplifier, until CRO shows clipping of

top and bottom, as in (E) or (F) of

Fig, 7.

. Reduce the gain until the wave just
berins to show a sharp corner, such as
(E) in Fig. 5.

3. Read voltmeter across load resistor;

for example, 5.0 volts.

N

4. Convert to equivalent sine volts, using
Fig. 8. If a rectifier meter, the 5.0-volt
reading shows that the sawtooth volt-
age is 20 peak-to-peak, and as noted
earlier, which has the same maximum
and minimmun as @ sine wave of 7.07
volts rms. With other meters use ap-
propriate graph and resulting values.

. Assume now that this voltage is across
an 8-ohm resistor load, Fig. 2. The
amplifier overloads, or is overdriven,
if more than the rms cquivalent of
7.07 v sine wave is impressed. Thus
the maximum clean output is E2/R =
7.072/8=06.3 equivalent sine wave
watts. This is the item of interest.

o

Sawtooth Waves also Contain Transients

Sawtooth waves have a fast rise time.
once per cycle, compared with the double
transient of a square wave with the same
frequency. An amplifier which shows up
well with sine waves over a wide range
of frequencies, even those above audibil-
ity, sometimes ‘“‘rings” when tested with
waves having fast rise times.

Figure 6 shows a series of ringing
tests. For this series the amplifier autput
terminals have no load, just the negligible
high impedance of the oscilloscope. The
input signal was 10,000 cps for all pic-
tures in Fig. 6. The amplifier is conven-
tional: 6SJ7 pentode-connected voltage
amplifier, 6]5 split-load phase inverter,
push-pull 6L6 pentode-connected power
output tubes, and a good output trans-
former. The feedback is 600 ohms from
the 8-ohm output tap to a series resistor
of 10 ohms to ground, as part of the
6SJ7 cathode bias resistor. The improve-
ment due to adding capacitance zcross
the feedback resistor is shown progres-
sively, until with .006 uf the waves are
sharp and normal, This capacitor par-
allels the 600-ohm feedback resistor with
a cepacitive reactance of 295 ohms at
the ring frequency of 90,000 cps.

Perhaps the no-load testing just men-
tioned should be justified. This amplifier,
after careful construction and testing
with phono records, was heard to have
“too sharp” an attack when a full or-
chestra was playing loudly. Oscilloscope
pictures taken across the loudspeakes
terminals indicated an extra fast rise
time. Using the sawtooth as input, the

output looked like (G) in F:'y. 6, al-
though at that time no capacitor was
used. When the loudspeaker was discon-
nected, the ringing effect filled the cycle,
as shown in (I£). One of the goals of
amplifier design is stability, and when
the .006-uf capacitor was applied as
noted, this amplifier was stable even
with no load. With the loudspeaker re-
connected, it sounded Fne on all types of
musical passages.

Using a resistor for output load is
standard, and quiet, but a loudspeaker
should certainly be tried before the am-
plifier can be said to be satisfactory. A
severe test is to remove all load, as men-
tioned for the pictures of fiig. 6. Many
amplifiers will then ring. If a multi-
speaker system is planned. by all means
use all dividing networks and speakers,
and put the sawtooth waves through the
complete set-up, watching the oscillo-
scope pictures of the voltage across the
amplifier output terminals. It is not nec-
essary to use full power, though a full
volume sawtooth of 100 cps is the “best
darned stringed instrument youn ever
heard” (maybe).

It is informative to watch oscilloscope
pictures of the voltages across the
woofer, and then across the tweeter,
cither with or without hoost or cut,
using sawtooth waves as input. The re-
sult, as you would expect, is that even
when the amplifier is set for flat re-
sponse, the woofer voltages indicate bass
boost, (G) in Fig. 4, and the tweeter
voltages show treble boost, (I).

Do not use an all-capacitor output
load. This is a super-ringing combina-

tion which may wreck your output
transformer, power tubes, and other
coniponents,

Appendix 1. Sawtooth Oscillator Circuit

Figure 3 is the sawtooth oscillator cir-
cuit’>, The 884 tube generates sawtooth
waves at a frequency determined mainly by
two resistors and one capacitor. The poten-

(Continued on page §9)

W Radio  Amatenwr’s Handbook”, 25th

Ed., (1948), Fig. 16-26, p. 489.

65J7
RANGE
848, 8 e
of of of -
TET 3
EXTERNAL E ]
CAPAGITOR E
480VCT
> 40ma
33 a0 +[a0 53 =
32 5o 4l
i e 7 i
o
10,000

Fig. 9. Square wave generator. Note double d.c. power supply X to Z, center-tapped at Y,
using separate rectifier tubes. Values shown for 100, 1,000, and 10,000 cps.
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ENCORE

RECORDING

President — The Pentron Corporation
Largest Exclusive Manufacturer of Tape Recorders

REASONS WHY MR. IRVING ROSSMAN USES

STERLING PERFORMANCE!
Encore is the newest of all record-
ingtapes...scientifically devel-
oped for brilliant, artistic sound
reproduction.

LABORATORY QUALITV!I

Every inch of Encore Tape is
precision-tested and laboratory
bonded for uniformity, freecdom
from noise and distortion, and un-
varying output from reel to reel.
EXCLUSIVE SCIENTIFIC
MANUFACTURING PROCESSES |
These insure optimum sensitivity,
without loss of quality, adherence
of oxide coating, maximum tensile
strength, longest shelf-life and
splice-ability.

BUILT-IN CONVENIENCE
AND EXTRA VALUE]

Without extra cost, Encore Tape
provides the “extras” neceded to
preserve superior audio perform-
ance. Every reel is packed in a
polyphane bag, with spliced color-
coded leader for extra cue time,
and S full inches of Encore splic-
ing tape —a complete recording
package!

Licore

RECORDING TAPE *

Developed and manufactured by

the Electro-Magnetic Products Division,

TECHNICAL TAPE CORP., Morris Heights, New York 53, N. Y.
Dustelbutad in Canada by Canadlan Technical Tape, Ltd.. 5541 Papineau Ave., Montres!

Encore means more in recorded results — Just try it!

IMPORTANT! Encore is not a pre-recorded tape. Treasure Tapes are not for sale, except

as a demonstration of the recording quality

you can obtain using your own tape recorder.
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WHAT IT IS ...

Simply stated—this is an excerpt duplicate of
the actual master tape from which one of the
finest high fidelity records now on the market
has been made...

WESTMINSTER'S
magnificent recording of the

1812 OVERTU RE
TCHAIKOVSKY

played by the London Symphony Orchestra
Conducted by Hermann Scherchen

Of the more than 12 long playing versions of this
beloved music which are now available, we have no
doubt that a huge percentage of the public and experts
alike will consider this the finest! Westminster’s entire
reputation and meteoric success have been built upon
rccordlngs of such startling musical quality and real-
istic, “balanced” reproduction!

Now—to prove the superiority of Encore over all other
recording tapes, regardless of price — we offer you a
full 9-minute excerpt from this Westminster Album,
made on the same tape recorder which processed the
original master with a frequency response to 15,000
cycles! This Encore “Treasure Tape” is not “for sale”
in the ordinary sense. Its purpose is to prove that you
can obtain excellent results with your own tape
recorder, on Encore Tape.

If you are fortunate enough to have a record player
and a tape recorder, buy the Westminster Album, No.
WL-5282 and enjoy the full 50 minutes of music it
contains. Then compare the sound with this Encore
Treasure Tape. You will never tire of the experience!
Play the Treasure Tape and compare the sound with
any other tapes you have used. Let the Encore
“Treasure Tape” be the yardstick to measure the
results you can achieve with your own tape recorder,
on Encore Tape and Encore Tape alone!

HOW YOU GET YOUR ENCORE TREASURE TAPE...

The scries of Treasure Tapes (this is the first) are not
for sale in any other manner than as stated in this
advertisement. Go to your nearest high fidelity dealer
and ask for one. It will cost you 50¢, which is return-
able, on the purchase of any standard reel of Encore
Recording Tape. If your dealer cannot provide the
Treasure Tape, or is “‘sold out”, mail the coupon. Send
no money. We will supply a list of dealers who will be
glad to serve you with this and all future Treasure Tapes.

We invite you to hear the first Encore Treasure Tapes
at the New York Audio Fair — Hotel New Yorker,
Room 551, with the compliments of Technical Tape
Corporation and Westminster Recording Co.

= ncore

G 1oasire

PRESENTS A UNIQUE IDEA...

A memorable
achievement on tape
. NOT for sale

in any other manner,
at any price!

An excerpt from
| the master tape
of Westminster
Recording Album
sWL5282 contaln-
ing: 1812 Qverture

Romeo & Juliet
March Slav

‘For list of _ﬂe‘ﬂ:le'[s_';-muilf t l'u

SPECIAL OFFER:

(= ‘\end 10 money, !

TECHNICAL TAPE CORP
Morris Heights

New York 53, N. Y.
Gentlemen:

Please send me a list of dealers who carry
the series of Encore Treasure Tapes.

You pay only 50¢

l

|

1
returnable (if you wish) :
with the purchase of astan-
1

|

|

]

A

dard §”,7” or 10% " reel of
Encore Recording Tape—
the same quality as your
Treasure Tape.

Bevause of the anticipated demand. this offee Is neces-
sarily subject 10 cancellatlon or change without notlcs,

Name:
Address:
City:

Zone: State:




Equipment Report

Crestwood 401 Tape Recorder and 402 Power Amplifier and Speaker com-
bination—Fairchild 280 Transcription Arm—Laboratory of Electronic
Engineering “Catenoid” Loudspeaker—Pilotone AF-860 AM-FM Tuner

zation that more closely matches the pro-

SA[.I-'_S OF TAPE RECORDERS have been re-

1o
PHEGUEREY I CYCLEY MEN SECOWD

——

the music lover would continue to be satis-
fied with the average machine if his prin-
cipal use was for the recording of music.

Chief among the objections is the inabil-
ity of many of the non-professional machines
to reproduce a high-quality tape with a fre-
quency response that is in keeping with the
original recording. Conversely, of course,
the man with a professional machmc can-
not exchange tapes comiortably with his
fess fortunate friend who must be content
with something fess than the best. We are
happy to say that this condition is rapidly
being alleviated, and that more and more
machines are being introduced with equali-

L T !'I ported to be in the vicinity of 250,000 fessional machine. (We still have to cope

Sl IR [ “52"5":‘1““:&"‘6"’:3; e AR | W units so far this year, with a total of with the problem presented by the lack of

Z[8) | g B A 375,000 units expected before the year is  standardization among the professional ma-

ol L= over. And while we have not overlooked chines, but the differences are not beyond

ARSI L I | the importance of this branch of the audio  solution with fairly simple equalizer cir-
40 il ; ! = industry, we have felt that the average non-  cuits). )

B AN ] 2 H ——--:'-- - professional machine was not capdhh_ of The Crestwood 401 recorder which was

410}— :"oomsum-vm.mé SIGNAL IN providing the quality of sound reproduction recently tested appears to be capable of

J| it 'I- that would be demanded by the serious matching standard professional curves well

O == 1 T hi-fi hobbyist. enough for all but the most rigid profes-

B O IR B Any good tape recorder that can stay on sional requirements. Using a standard Am-

RS e S Y e the market for a length of time is capable pex Alignment Tape, No. 5563, measure-

s = of giving a great amount of entertainment ment of the output was m:}de. \\-‘lf_l! the

- J“ -—'roNle 1] to the average user, and for many applica- n_).sult shown In the top section of Fig. 1.

' tions of rccorders, they are perfectly ade- The TONE BALANCE control was set at the

il quate. But with the quality obtainable from  center of its rotation, which is not exactly

LP records as high as it js, it is doubtful if correct for the —‘\mpcx tape, but it is the

setting that the user would consider normal
until hc became thoroughly conversant with
its action. The high-frequency tip-up would
be an advantage in many cases, however,
but for accurate reproduction, it would be
desirable to adjust the TONE BALANCE con-
trol. The second curve in the top section of
Fig. 1 shows the cffect of feeding a con-
stant voltage signal into the rapro jack, re-
cording on the tape, and playing back to
the outrur jack. Here again it is seen that
the high-frequency cqualization is some-
what more than normal, but with suitable
setting on the TONE BALANCE control, the
playback can be made within =1 db from

Fig. 1 (left). Performance curves for the Crestwood 401 recorder and 402 amplifier and speaker.

Fig. 2 (below). Schematic of the recorder amplifier. Its power supply is on a separate chassis,

and furnishes d.c. to the heaters of V; and Vs, as well os a.c. for the other heaters and plate
power to the entire amplifier.
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Frank L. Capps & Co., pioneers in AUDIO, bring you two
new quality dynamic microphones which, like the CAPPS
CONDENSER MICROPHONES and CAPPS RECORDING
STYLI, set standards of performance which few can maich.
Model DM 2050 OMNIDIRECTIONAL DYNAMIC
STUDIO MICROPHONE.

This instrument is especially suited for reproducing with
a high degree of fidelity and brilliance large sound bodies
— orchestras, choirs, organs, etc. Frequency response 50-
15,000-c.p.s., 50 Ohms impedance.

Model DM 1060 DYNAMIC NONDIRECTIONAL
MICROPHONE.

A less expensive version of the DM 1050 STUDIO micro-
phone suited for small orchestra use, high fidelity enthu-
siasts, etc. Frequency response 50-10,000. c.p.s.— 60 Ohms

impedance. DM 2050

Frank L. Capps & Co., the world’s lead-
ing manufacturer of disc recording styli
since 1929, continues to maintain the
tradition of its founder in developing

. and producing products embodying the
highest standards of engineering and
workmanship.

- .

CAPPS stretched diaphragm CONDENSER MICROPHONES are
the product of many yéars of engineering and development. They

_ are acoustically faithful, distortion free, omnidirectional, blast
proof, and have a smooth frequency response from 30 to 15,000
c.p.s. The excellent transient response in addition to the above
mentioned characteristics make them ideal for those who must
have the ultimate in acoustical transmissions. e
Studio models CM 2030C (30 Ohms) and CM 2250 (250 Ohms)
also “Professional” model CM 2001 — High Impedance. '

FRANK L. CAPPS & CO.,, Inc. 20 Addison Place  Valley Stream, N. Y.
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the input. The TONE BALANCE control is not
a tone control in the usual sense, as can he
seen in the center section of Fig. 1. It will
provide adequate boost or cut to the high
frequencies only hich is where they are
needed in most cases—to enable the user to
obtain a satisfactory tape. [Feeding a con-
stant voltage signal into the PHoxo jack
resulted in the lower curve in the center
section of Fig. 1. This will permit the user
to dub phonograph records onto tape with-
out using any additional equipment, if he
wishes, with the assurance that the equali-
zation is a reasonable compromise with
current LLP recording curves.

All these measurements were made at 714
ips, since it is not felt that lower speeds are
ever satisfactory for high-quality music
reproduction. In spite of that, however,
measurements at the 334-ips speed indicate
that the recorder would provide satisiactory
response to at least 6000 cps at this speed,
suitable for those applications where the
original signal was of itseli not of true
“high-fidelity” quality.

The recorder itself—shown in sc hem'xlir
form (without its power supply) in Fig.
and pictorially in Fig. 3—is casy to hdlldl(‘
A function switch selects the source of the
signal being recorded—radio, microphone,
or phono pickup—or, in another position,
playback. At all of these settings, the mon-
itor signal is fed to the phones, permitting
the user to start or stop the recorder at
will so as to eliminate undesired announce-
ments or other material. An indicator tube
shows the recording level, and an interlock
button precludes switching to RECORD acei-
dentally. Even the spccd control regquires
the use of a coin, which discourages inad-
vertent operation of the control unlu> it
was actually desired. Sepantc controls
vary record and playback gain so that once
correct seitmqs for these are found, they
may be left in place during subscqucm play-
back or recording opcl'atxons

A low-microphonic 5879 is used in the
first stage, and d.c. is furnished to the heat-
ers of both first and second stages. An in-
put signal of 1.0 volts is suﬂnctem’. for {ull
modulation from the rRADIO input, and a sig-
nal of only 003 volts is required at the
phono jack for full modulation. Line power
requirement is 170 watts.

Using the 250-cps signal on the Ampex
tape for standard operating level, the out-
put signal is 1.38 volts al maximum setting
of the playback control.

Mechanical Features
The tape transport mechanism appears to

Fig. 3. The Crestwood 401 and 402.

be sturdy, and flutter is below the audibility

level on average material. Fast-forward
time for a 1200-ft. roll of tape was clocked
at 1 minute and 33 seconds, with only 1:27
being required for rewind. All inputs except
the microphone jack are on a panel at the
back of the case; microphone and monitor
jacks are on the top of the panel. The out-
put jack, power-line receptacle, and line
fuse are also at the back, but on another
panel, providing good isolation between in-
put circuits and output and power connec-
tions. The unit is housed in a paor table case
954 in. high, 134 in. deep, and 16 in. long.
The chassis and the associated power sup-
ply can be remounted in a furniture cabinet
quite simply.

Amplifier and Speaker

Housed in a companion case and designed
for use with the recorder is a 10-watt am-
plifier and an 8-in. loudspeaker, model 402
The two units together provide a complete
system with somewhat better sound quality
than is possible when the speaker is housed
in the same case with the recorder. The
bottom section of Fig. 1 shows the IM dis-
tortion curve of the axm)hﬁex—lrequency
response is not shown since it is flat within
*0.5 db from 20 to 20,000 cps. Listening
tests show that the lowest usable output
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Fig. 4. Schematic of the amplifier used in the Crestwood 402 power amplifier and speaker unit.

52

occurs at around 80 cps, with some cabinet
vibration below 50 cps. Peaks can be heard
at 105, 155, and 190 cps, in addition to one
at 80 cps, and the highest usable frequency
is 12,500 cps—which is considered good
throughout for the size of the case, Thc
Ampllﬁer shown schematically in Fig. 4,
is provided with an oUTPUT ]:-lCI\ which cuts
off the internal speaker when an external
speaker is plugged in. For I-watt output,
an input signal of 0.75 volts is required.
The two instruments are shown together in
Fig. 3

Among the advantages of this combina-
tion is the possihility of using the amplifier
and speaker, along with the recorder unit,
as a PA system, recording simultancously
if desired. \{any users would require only
the recorder unit, however, preferring to
use the power amplifier and speaker of
their present hi-fi system for home use, and
thus elinynating the need for duplication of
power amplifier and speaker in the recorder.
The flexibility of the entire system would
undoubtedly be considered an advantage by
many, and like the usual home music sys-
tem, one need only buy those parts which
are required to have whatever kind of serv-
ice he wants.

FAIRCHILD PHONO
EQUIPMENT

INCE ITS INTRODUCTION to the hi-h field
S a relatively short time ago, the [air-

child 215 and 216 cartridges have
achieved good acceptance by users. With
the further introduction of the 280 Series
teanscription arms and the Model 826A
plug-in trans{ormer, more users are likely
to become acqu(unted with the line.

One of the problems in the use of the
215 pickups has heen that the output im-
pedance of the cartridge is low, with a con-
sequent low output voltage, usually of the
order of .003 volts. While this does not
desand. the use of a transformer, most pre-
amps do not have sufficient gain to provide
adequate output for home wse without un-
duly high settings of the volume control
and the accompanving high hum and noise
level, Transformers have been available
heretofore, but they required some fitting
into the chassis, and were relatively cum-
bersome to use for this reason. The new
826A transformer eliminates this problem,

It has long been recognized that the
pickup arm has an important effect upon

(Continued on page 54)
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Audio Fair Exhibitors

HARVEY RADIO COMPANY, INC.

108 W, 43rd St., New York 35, N. Y.
Products: Complete hi-fidelity home music
gystems and eomponents; tape recorders;
radio parts and broadcast supplies.

IN ATTENDANCE

Harvey IZ. Sampson Abe Kobrin
Roy Neusch Jumes Carroll

HAYDN SOCIETY, INC. 539

30 Huntington Ave., Boston, Mass,
Products: Fine hi-fidelity phonograph
records, The most complete history of
musie on records, Anthologle Sonore.

IN ATTENDANCE

Thomas R. Crowder William Lerner
Bernard G, Schwartz Louise Goodman
Douglas H. Duer Judith Smith

631

HIGH FIDELITY MAGAZINE 549-50

The Publishing THouse, Great Barring-
ton, Mass.
Products: The Magazine for Music Lis-
teners, audiophiles, hi-fidelity enthusiasts
—for all, in short, who listen to music
in their homes.

IN ATTENDANCE

Charles Fowler Roy H. Hcopes
John M. Conly Roy ¥. Allison
Warren R, Syer Pred C, Michalove
M. B, Plckatt James Hinton, Jr.

INTERELECTRONICS CORPORATION 620
i;ili?y Grand Concourse, New York 58§,

Products: New “Coronation” 40-watt
amplifier; New "Coronatlon” preamplifier
with power supply for I'M phono pickup
and 16-mm_ sound projector photocell;
"Coronation' Supra-Linear amplifier;
“Coronation’ consolette preamp-equalizer;
"Staticloth” record cleaning cloth.

Authoritative and

Enlightening . ..

AUDIO

Acknowledged the Leading Publication
in the Field of Sound Reproduction

l f you are novice, hobbyist, experimenter, or engineer . . . if
you are a lover of music . . . and in pursuit of sound, undis-
torted .. . AUDIO will be your faithful, reliable companion
all the way. You will find no more pleasureable and stimu-
lating reading than there is in AUDIO; absorbingly inter-
esting material, valuable and authentic data, workable de-

tailed instructions . . . all
practically presented.

comprehensively and yet

“What to Do"” and “How to Do” will guide your every move
through this thrilling experience we call Audio.

Each new issue brings New Ideas, New Slants, and Latest
Developments . . . month in and month out . . . twelve times

a year.

BE SURE to get your copies REGULARLY.
MAIL this Coupon NOW

AUDIO

Box 629, Mineola, N. Y.

Enclosed Is [J Check [] Mone
Please send a copy of eac
{3 12 mooths; [] 24 months to:

Pleaso Print
Name,

Order for $ 3
new Issuc of AUDIO for the next

Address

City

Zone State

Subscription price: US.A., Possessions, Canada_and Mexico:
1 year $4.00; 2 years $7.00, all other countries $5.00 per year

IN ATTENDANCE

Walter Brullet

M. H. Pintell
Aldo Caporetti

R. H. Pintell
Leonard Zlowe

INTERNATIONAL ELECTRONICS
CORPORATION

147 Parkhouse St., Dallas, Texas
Produets: I"-M wide-range loudspeakers
for home music systems, electronic or-
gansg, and theaters.

IN ATTENDANCE
Marty Bettan

333

J. A. Frazler
Edmond A. May

INTERNATIONAL SCIENTIFIC
CORP.

8101 42nd St., Minneapolis 6, Minn.
Products: Tape Recorder.

IN ATTENDANCE
John O. Fundingsland John D. Goodell

INDUSTRIES
739

JENSEN MANUFACTURING CO. 518-19

6601 S. Laramia Ave., Chicago 88, Il
Products: Imperial Reproducer, Tri-plex,
Triaxial speakers: coaxial speakers; Du-
ettes, cabinets, ete.

IN ATTENDANCE

Louis W. Selsor Horace L. White
Karl Kramer

KARLSON ASSOCIATES, INC. 720
_ 1483 Conay Island Ave., Brooklyn 30,

Profducts: Ultra-Fidelity enclosures.

IN ATTENDANCE

Jim Pickett
George Brown
Sage Mackay
Ellie Littlefield

John E, Karlson
Anne G, Karlson
Wayne Green
Jordan_ Pnlly
Irma Cohen

KLIPSCH & ASSOCIATES 534

P. O. Box 64, Hope, Arkansas
Products: Klipsehorn, a corner-horn loud-
speaker; Shorthorn.

IN ATTENDANCE
Paul W. Klipseh Mys. Bva Belle Klipsch

KRAL PRODUCTS 743
1704 Walnut St, Philadelphiz 8, Pa.

Products: Rek O Kleen Record Brush.

IN ATTENDANCE

Rubin Levin Harold Welnberg

Alex Karlan

LABORATORY OF ELECTRONIC
ENGINEERING 548

413 L Street, N.W., Washington 1, D.C.
Products: I1.I0.I8, Catenoid Loudspeakers,
L.E.E, Fantasia Speakers: Mcdical Eloe-
tronics; Instrumentation.

IN ATTENDANCE

. Peter Melsinger John Safer

LANGEVIN MANUFACTURING CORP. 734

37 W. 65th St., New York 23, N. Y.
Products: Ampliflers; power supplies;
transformers; reactors,

IN ATTENDANCE

Daonald 3. Morgan Leroy Bremmer
Robert Edwards Robert Scott
George D. Schatz Nathan Paulson
. XK. Hankinson Albert Schneider
F. J. Neldig John Meshan
Donald E. Barth

JAMES B. LANSING SOUND, INC. 731

2439 Fletcher Dr,, Los Angeles 39, Calif,
Products: Loudspeakers.
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GENERAL ELECTRIC COMPANY 531
RTVD #5—Electronics Park, Syracuse,
Produncts: Full line of hi-fidelity equip-

ment.
IN ATTENDANCE
T. J. Nicholson F. Beguin
M. IB. Woodworth ', H. Donnezlly
N R. Bibko

G & H WOOD PRODUCTS CO.
(CABINART) e

76 N. I11th St, Brooklyn 11, N. Y.
Produnets: Kllpsch Hebel V—Also loud-
speiker enclosures and equipment cabi-
nets for hi-fidelity installations.

IN ATTENDANCE
Sidney Herbstman Harold Blur,nensteh\

George Getzels Paul Klipsch
Osecar Kraut Jay Carver
GOODMANS INDUSTRIES LIMITED 637

215 E. 37th St., New York 16, N. ¥.
Products: Loudspeakers: Axiom 22 Mark
II; Axiom 150 Mark II; Axiom 80; Axiette
101.

IN ATTENDANCE

Ed Straw A. W. Pleasanton
Sydney Wimpie R. Pfeffer
Mort Wimpie W, Habig

GRAY RESEARCH & DEVELOPMENT CO.,
INC 503

658 Hlilllard St., Manchester, Conn.
Products: The Anest audio equipment for
home and broadeast use Including the
Gray transcription tone arms and equal-

izers.
IN ATTENDANCE

Newland F. Smith Chester A. Snow
Chester B. Hayes

GROMMES DIV. OF PRECISION
ELECTRONICS, INC. 520

9101 King Ave., Franklin Park, Il
Produots: Complete line of hi-fidelty

amplifiers.
IN ATTENDANCE
William S. Grommes Albert A. Hart

ADOLPH L. GROSS ASSOCIATES, INC. 732
23 Park Place, New York 7. N. Y.

Prodncts: Miracord XA 100 record changer,

Miraphon XM 110 record player.

IN ATTENDANCE

Milton D. Thalberg Adolph L. Gross
Gerghan T. Thalberg Lew Abeles
Tjard Schmidt 8. Sass

HACK SWAIN PRODUCTIONS 505

%f\A-Cm'ey Bldg. Box 2384, Sarasota,
Pla.
Products: MUSIKON Tape.

IN ATTENDANCE
Hack Swain Mrs. Marie Swain

HARMAN-KARDON, INC. 708

52 W. Houston St., New York 12, N. Y.
Produotas; AM-FM tuners; amplifiers;
“Festival™ combined AM-FM tuner-pre-
amplifier-power amplifier.

IN ATTENDANCE

Sidney Harman Robert Furst
Sidney Hecht Martin Averbach

HARRISON HIGH-FIDELITY RECORD
CATALOG & RECORD (and Sound)
RETAILING. 609
274 Madison Ave., New York 10, N. Y.

Products: Thae Harrison High TFidelity
Rocord Catalog; Record (and Sound) Re-

tailing.

IN ATTENDANCE
Neil FP. Harrison Harry Shepard
Ralph Freas Ben Lebhow
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Dual Ceaxial
Speaker A1-400

MATCHED Hi-F1CO

-+« in the industry today!

ROM stylus to speaker General Electric designs.
engineers and manufactures more of its own
components than any other company. The result:
matched equipment worthy of the name!
This completely integrared sound system returns the
richest reward in voice and music reproduction
your high-fidelity dollars can ever purchase. Power Amplifier A)-300

Remember, G.E. is the natural leader in this field

with its famous variable reluctance cartridge. % R '-’-'5“31
No other high quality line is as complete. .. é@ Batan ToneAirer
as preferred...as cutstanding in performance and A1-500 (127) A1-501 {14”)

price as General Electric! People everywhere who
listen once to the complete Custom Music Ensemble
then look at its low price tag are convinced G-E is
the only equipment to buy! General Electric Compuny,
Section R44104, Electronics Park, Syracuse, N. Y.

Speoker Entlosure (Blond, Mah 3
Why you should use a G-E Diamond Stylus Cartridge. or U:ﬁ::fhed::,-40a6 to bk

All records cause stylus: wear. The resuli: reduced
record life and performance. Tests conducted on

diamond styli have run hundreds of hours with no v G-'Ebl
audible distortion and only highlights on the styli acr.::?anf.-
10 indicate visible wear. Cartridge




NEW STANDARD OF PROFESSIONAL TAPE RECORDING

Now
for the
first time

Wirite for
details and
bulletin

777 South Tripp Avenue, Chicago 24, lllinois, Dept. AE-10

Largest exclusive makers of tape recorders and accessories

Hoar the “ALL ELECTRONIC ORCHESTRA'’—CHICAGO HI-FI SHOW

70

the magnificent ®

acor

by Pentron

» » » @ professional tape recorder that offers both

MAXIMUM OPERATING CONVENIENCE
plus UNMATCHED DEPENDABILITY

Dynacord is engineered to exceed the rigid
requirements of broadcast stations, sound studios,
industry and government. Its wide dynamic

range and many convenient operating features amaze
engineers and audiophiles alike. Compare

it In every way with any other professional tape
recorder and see why Dynacord sets

the new standard of professional recording.

Model DTM Tape Transport Mechanism, $350 net.
Model DP-100 Broadcast Amplifier, $150 net.
Model DS-10 Audiophile Amplifier, $75 net.

Exclusive 2-speed, inside-out Hysteresis synchronous
motor. Direct capstan drive.

Exclusive dynamic braking, fast, positive, fool-proof.
Frequency Response: 50-15,000 CPS at 15 in./sec. == 2DB
Signal to Noise Ratio: better than 55 DB

THE PENTRON CORPORATION

Canada: Atlos Rodio Corp., Lid., Toronto

PENTRON

Sept. 30—Oct. 2 ® NEW YORK AUDIORAMA Oct. 14-17

Audio Fair Exhibitors

FEDERAL MANUFACTURING &
ENGINEERING CORP. 510

211 Steuben St., Brooklyn 5, N. Y.
Products: FME tape recorders and acces-

sorles.

IN ATTENDANCE
Robert 8. Schlanger Rert Carlson
Herbert Pels Frank Pesca

FEDERATED ELECTRONICS SALES, INC. 832

66 Dey St.,, New York 7, N. Y.
Prodncts: Franchized distributors for all
natfonally known hi-fi and audio equip-

ment.

IN ATTENDANCE
Jack Greenspan Basil Guerra
William Kornhauser Joseph [I. DiBella
Damniel Seymour Stephen Ureviih
IEd Hanson Stanley Eagle
Robert Becker Peter N, Markantes

Harry Mintzer

FENTON COMPANY 502

15 Moore St., New York 4, N. Y.
Products: Tape recorder, record changers,
Adaphone (remote control hearing aid for
TV) Adaphone pillow speaker, conveni-
ence speaker, minfature earsets, C-1 UHF
converter, B-1 VHF booster.

IN ATTENDANCE
Charles F. Fenton  Charles A. Fenton
Ars. Ann Fenton Deoris Frank
Abe Kanig Lucia A. O'Loughlin
Miss Anne M. Fenton

FERRANTI ELECTRIC, INC. 837

30 Rockefeller Plaza, New York 20, N. Y.
Produncts: Pickup.

IN ATTENDANCE

R. H. Davies M. Dellerson
M. J. Pope . Weller
FISHER RADIO CORP. 529-30

21-21 44th Dr., Long Island City 1, N. Y.
Produets: The Fisher Model 50-A Lab.
Standard Amplifler; Series 50-C Master
Audio Control; Model 50-F Hi-Lo Flliter;
Model 50-H Horn: Model 60-LP Phono
Cartridge; Model 50-ST Phonn Cartridge;
Model 50-PR  Preamp. Equalizer; Madel
50-R AM-FM Tuner: Model 70-A Audlo
Amplifier; Model 70-RT AM-FM Tuner
with controls; Model PR-5 Pre-Amplifier.

IN ATTENDANCE

Avery R. Fisher Ray Pleer

Ben L. Arons Leonard Feldman
George P. Maerkle Ceorge Meyver
James J. Parks Lee Seiler

Walter O'Donnall
Sid Weliss
Paul Braun

Koy T. Wyman
4 s Small

FREED ELECTRONICS & CONTROLS
CORP 542

200 Hudson St., New York 13, N. Y.
Preducts: Tuners, amplifiers, receivers.

IN ATTENDANCE

Arthur Freed Robert Reiss
Walter Jablon

GATES RADIO COMPANY 610

122 Hampshire St., Quincy, Il .
Products: Broadeast audio equipment in-
eluding new Yard control console espe-
clally designed for TV, broadcasting, and
recording: new 1955 Dynamote compact
3-channel remote amplifier; new 3-speed
turntable with fully automatic speed
change for 38 1/8, 45, and 78 rpm.

IN ATTENDANCE

Jack Colvin B. J. Wilder
Jobn Haerle 1. J. Cervone
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COWARN PUBLISHING CORP. 617

87 W, 44th St, New York 36, N. Y.
Produnote: Radio-TV Service Dealers: CQ,
The Radio Amateur Journal; (Maga-
zines). Video Speed Servicing Systems;
Radio Amateurs Mobile Handbook; Single
Sideband Techniques, (Fandbooks)

IN ATTENDANCE

Sanford R. Cowan H. N. Reizes
Oliver P. Fervell L. J. Steiver
Samuel L. Marshall Harold Weisner
Sanford L. Cahn

DAYSTROM ELECTRIC CORPORATION
CRESTWOOD RECORDER DIVISION 703
753 Main St., Paughkeepsie, N. Y.
Products: Magnetic tape recorders.
IN ATTENDANCE

James F. Brehm Morris F. Taylor
H. H. Hanlon Gus Nelson
Charles R. Irost Frank Van Dusen
Frank Randall Robert Dillinger
Ed Straw T. C, Smith

Syd Wimplie Dr. E. A. Keller
Donald Hankins

deMARS ENGINEERING & MFG. CO. 535

360 Merrimack St., Lawrence, Muss,
Products: Hi-fidelity loudspeaker syvstems.

IN ATTENDANCE
Paul A. deMuars Karl W. Miles

DICTOGRAPH PRODUCTS, INC.—
HI-FIDELITY MUSIC DIVISION 834
05-25 149th St,, Jamalea 35, L. 1., N. Y.

Products: Dictograph custom-engineered,
packaged Hi-fidelity home music systems,

IN ATTENDANCE

S, Cuker
A, Fritsche

S. Osserman
J. Merritt
P. Lelr

ELECTRO-SONIC LABORATORIES 728

35-54 36th St,, Long Island City 6, N, Y.
Products: Phonograph pickups, matching
transformers, preamplifiers,

IN ATTENDANCE

John H. McConnell _ Adolph Friedman
Samuel J. Spector Robert Smith

Bernard L. Cahn George Antonion
Benjamin Pinz David Friedman

ELECTRO-YOICE, INC. 626

Cecil and Carroll Sts., Buchanan, Mich.
Products: Standard Ultra-Linear hi-fidel-
ity ceramic eartridges; crystal and ce-
ramic phono-pickups an cartridges;
broadeast, public address, recording, com-
munication, amateur and special purpnse
microphones; hi-fidelity, full-range loud-
speakers; low-, mid-, high- and super-
high-frequency drivers, cellular and dif-
fraction horns, Crossover networks;
speaker enclosures; broadband FM and
television boosters; public-address loud-
speakers; e;]_‘uu)ment consoles; Compound
Diffraction Projectors and accessories; hi-
fidelity amplifiers and preamplifiers.

IN ATTENDANCE

Albert ahn Everett Leedom
Lawrence LeKashman Eugene Carduner
A. M. W ggins S. Fleisechman
Howard Durbin S. Holt

Howard Souther

ESPEY MFG. CO., INC. $34-35

528 E. 72nd St.,, New York 21, N. Y.
Products: Hi-fidelity AM-FM tuners, re-
celvers, and amplifiers: hi-fidelity phonos
and sound reproducers; hi-fidelity tape
playback equipment; binaural reproduc-
ers; binaural tuners,

IN ATTENDANCE
Edward P. Robinson INathan Pinsley
Pavid Levine Sol Pinsley

SEmI]. 23&!: Robert Mel{ean

FAIRCHILD RECORDING EQUIPMENT
COMPANY 526

Whitestone 57, N. Y.
Prodnots: Moving coil cartridges and ac-
cessories; plug-in transeription arm: tur-
ret-head transeription arm; preamplifier-

equalizer.

IN ATTENDANCE
Jay H, Quinn Robert J. Marshall
Robert G. Bach Lewis G. Whittier

Leonard Zlowe
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send for the most widely used
High Fidelity Buying Guide

3 ALLIED'S 195
St

world's largest stocks

308-PAGE
CATALOG

of complete
music systems
and high fidelity

components...

ALWAYS AVAILABLE

i Alliod.

Send today for your ¥REE copy of our Jatest Catalog.

1t’s virtually a complete Sound Exposition, offering America's
largest selection of matched-component complete music systens,

as well as all available quality amplifiers, reproducers,

enclosures, FM and AM tuners, record-playing equipment,
recorders and the fullest selection of accessories. If it's anything i
High Fidelity, or anything in the field of Electronics, you'll

find it in your 1955 ALLIED Catalog—at lowest, money-saving

prices, Write for your FREE copy today.

&

EXPERT Hi-Fl! HELP!

Whether 'you maoke your Hi-Fi sefec-
Hons in person at our Sound Studios—
or from our catalog—our audic spe-
cialists will help you to select the
equipment thet will completely satisfy
your personul listening desires—and
save you money.

ALLIED’S ingenious ""Audilioners’
permit listening to every possible com-
bination of audic components to help
select ihe very best for you.

ALLIED RADIO

100 N. Western Ave., Dept. 17-K-4
Chicago 80, lllinois

World's leading High Fidelity specialists EJ send for @ Iog



AUTHENTIC KLIPSCH
DESIGNS...

by Cabinart
From the drawing boards of Paul KLIPSCH,
world-famaus designer of high fidelity speaker
enclosures, come revolutionary new designs
which are produced, fer you by CABINARY.
Mr. Klipsch is renowned as the developer of tle
Klipsch corner horh design . . . an .innovation
which effectively extends and enfiances the
bass range of all program material by utilizing
the walls of the room in which the unit is
placed. Complete freedom from boom and
tlistortion, crispness and clarity of sound
reproductien, and smartly styled appearance
are same of the qualities which have
combined to make Klipsch designs by

Cahinart the most truly desired speaker
enclosures in the high fidelity sphere.

KR-5

Only 20" high, this compact speaker
enclosure embodies all of the
Klipseh-Quality performance

within its miniature size. It can

be wall-mounted, corner-hung,
placed on a table, a bench, a shelf,
anywhere in the home! For
versatility . . . plus performance

. plus price . . . there’s nothing
like it in the world.

Finished $48.00 net
Utility (unfinished) $33.00 net

—
KR-4

Approved by popular acceptance,
Introduced in the Fall of 1353, the
KR-4 received the immediate acclaim
of critics and music lovers alike.
Here is system performance in a
Klipsch corner horn speaker enclosure
so flexible in design as to provide

the widest latitudes in determining
your listening requirements.

o | JFinished $69.00 net - _, <
}Klt form $36.00 net KR-3
f Finished $87.00 net Surpassed in performance only by

model the Klipschorn, the KR-3, based upon
] Kit form $42 00 net the same proven principles, is

engineered for {oudspeakers up to and
including 15” in diameter, coaxial or
separate, 2 or 3 way systems.
Outstanding versatility unmatched

at such low cost.

Finished $126.00 net
Utility (unfinished) $84.00 net

All three of the Klipsch models are

availoble in o voriety of beoutiful finishes:

Honey Walnut on Walinut, French Mahogany on Mahogany,
Karina (Blonde Mahogany). and Ebony (black Lacquer).
The KR-5 is also aveiloble in o poriable leatheretle model.

Sce the Klipsch Models at your local jobher, or write for complete information to Depv.m
Brooklyn 11, N. Y.

75 Norih 11th St.,

G & H WOOD PRODUCTS CO.,
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Audio Fair Exhibitors

BROCINER ELECTRONICS LABORATORY 523

344 12, 32nd St, New York 16, N. Y.
Produots: Mirk 12 amplifier; audio control
center  Model  Al100-CAZ:  Ultra-Linear
puwer amplifier, Model UL-1: preampli-
fier-equulizers, Serles A100; Model 4 cor-
ner horn; Transcendent 3-w: Ay corner
hern. Mark 30 power amplifier and audio
econtrol center.

IN ATTENDANCE

Vietor Brociner
A. Stewart Hegeman

Benjrmin Pinz
BROWNING LABORATORIES, INC, 742
750 Main St, Winchester, Mass,
Products: I‘M’ FM/AM, and Binaural
tunars.
IN ATTENDANCE
G. G. Green R. E. Lonnberg
CAPEHART-FARNSWORTH COMPANY 846
3700 E. Pontiac, Fort Wayne 1, Ind.
Products: Radio-phonograph combina-
tions.
IN ATTENDANCE
S. A. Morrow

CAPITOL RECORDS, INC. 850

1730 Broadway, New York 19,
Products: Hi-fidelity phnnogmrh xecor(k
In all categories nf Music, with special
emphasis on Full Dimensional Sound

process.
IN ATTENDANCE

William Fowler Dick Linke

Hal Cook Anthoeny Rubinae
John Coveney Don Ovens
James Chapin

FRANK L. CAPPS & CO., INC. 516

20 Addison Place, Valley Stream, N. Y
roducts: Capps condenser mierophones;
dise recording stylf.

IN AYTENDANCE

Richard Marcucel Sal Gualtieri
Harrlet Willlams Lewis S, Goodfriend
Ron Marcuccl Gilbert Owyang

COLLARO 641

216 E. 37th St., New York 16, N. Y.
Produets: Collaro record changers, play-
ers, crystals, transcription turntable, auto-
matic record combination, and accessories.

IN ATTENDANCE

Sydney Wimpie Ray Pfeffer
Edward Straw Mort Wimpia
W. E. Habig W. McAteer
A. W. Pleasanton

COLUMBIA RECORDS, INC. 835-36
799 Seventh Ave.,, New York 18, N. ¥.
Prodnots Records; phonographs.
IN ATTENDANCE

James Conkling Kill O'Boyle
Paul Wexler H. Dittenhoefer
Jim Sparling Forrest Price

CONRAC, INC. 721

19217 E. Foothill Blvd,, Glendorz, Callf.
Prodncts: Fleatwood custowm television
chassis with complete remote control,

IN ATTENDANCE

W. J. Moreland J G. Jones
R. M. Alston L. L. Adelman

COOK LABORATORIES, INC. 648-649

114 Manhattan St., Stamford, Conn.
Produots: Cook N/MN prcnmpllﬂcr;
Cook BN/MXN clip conversion; test rec-
ords; Sounds of our Times LP records:
binaural records.

IN ATTENDANCE

Emory Cook Bob Bollard

Michael Adrian
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AUDIO & VIDEO PRODUCTS
CORPORATION 511-512

780 Fifth Ave., New York 18, N, Y.
Products: 511: A-V Tape Libraries—Com-
plete line of A-V Recorded Tapes (popu-
Jar & classical musie, educational, terary
& religious material racorded on magnetic
tape). Custom Music Division: world's
largest Tape Library of Background Musie
{musgic on Jong-playing tapes suitable for
a’torg)s. restaurants, offices, factories, ete.).

612z

'_L‘ap(: recorders and accessory equipment.
Hi-fidelity equipment.

IN ATTENDANCE

Charles E. Rynd Philip Erliorn
Thomas Merson Jerome K. Levy
Richard Rynd Ray Rand

Gene Gold John Beaumont
Robert Winston James Gerrvity
8EAM INSTRUMENTS CORP. 752-53

350 Fifth Ave., New York 1, N, Y.
Products: W/B Stentorian Duplex and ex-
tended range: Hi-fidelity loudspeakers;
Acoustical UAD Amplifiers; Beam L/S

enclosures.

IN ATTENDANCE
T. Robinson-Cox H. Read
T. R. Sheron G, Rupakis

W. W. Critenden

BELL SOUND SYSTEMS, INC. 524

665 Marion Road, Columbus 7, Ohio
Proflucts: Hi-fidelity amplifiers, remote
control amplifiers, binaural amplifiers, hi-
fidelity loudspeakers, tape recorders, tape
playback wunits, and hi-fidelity radio

tuners.
IN ATTENDANCE

H. H. Seay, Jr. J. C. Caven

W. B, Parkey J. M, Pickett

F. W, Bell George Brown
BERLANT ASSOCIATES 532

4817 W. Jefferson Blvd., Los Angeles
16, Callf,
Prodncta: Concertone hi-fldelity tape re-
corders, Concertorne Stereo-Binaural tape
recorders, Berlant Professional tape re-
corders, and accessorias.

IN ATTENDANCE

Bert Berlant Rita Cole

Harlan Thompson Lae Jones

Ed Altshuler Warren Stanton
Jerry Forkosh Paul Letl

Jerry McDonald Trux Evans

Dick Hoskin Sid Welss

DAVYID BOGEN CO., INC. 632

29 Ninth Ave,, New York 14, N. Y.
Producta: Hi-fidelity amplifiers; AM-FM
tuners; AM tuners; FM tuners; AM-EFM
receivers; equalizers; Loudness Contour
Control; transcription players; radio con-
=ole cabinets; intercoms.

IN ATTENDANCE

Lester Bogen David Pear
A. M. Zuckerman N. FPolamer
V. Ulrich J. J. MeGuire

M. Sumberg

THE R. T. BOZAK COMPANY 647

114 Manhattan St., Stamford, Conn,
Products: Loudspeskers and baffies.

IN ATTENDANCE

R . Bozak A. Lachman
1. ¥, Bozak C. ¥. Bongart
BRITISH INDUSTRIES CORP. 650-52-53

164 Duane St., New York 13, N. Y.
Productg: GARRARD Record Changers &
Phono equipment; LEAK Amplifiers;
WHARFEDALE SPEAKERS: RJ Enclo-
sure; DISC-O-FOAM Turntable wmats;
DYNAMU Tape Recorder Heads,

IN ATTENDANCE

Leonard Carduner Harold Leak
Frank HofMman G. A. Briggs
Tugene Carduner Wesley Paterson

Morton Lee
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IOL I
FM TUNER

MODEL FM-80

NEVER before in the history of Frequency Modulation has there
been a runer co match the remarkable, new FISHER FM-80.
Equipped with TWO meters, it will outperform any existing
FM cuner, regardless of price/ The FM-80 combines excrenme
sensitivity, flexibility, and micro-accurate runing. It has an unu-
sually compact, beautifully designed chassis. Like its renowned
companions, the FISHER FM-AM Tuners, Models SO-R and
70-RT, we predice the FM-80 will be widely imitaced, but never
equalled. Be sure; buy THE FISHER. Only $139.50

Outstanding Features of THE FISHER FM-80

o8 'TWO meters;one to indicare sensitivity, one to indicate center-of-channel
for micro-accurate wning. © Armstrong system, with two IF srages, dual
limiters and a cascode RF stage. @ Full limiting even on signals &5 weuk
as one microvolt. © Dual antenna inputs: 72 ohms and 300 ohms bal-
anced, @ Sgasitivity: 145 microvolts for 20 db of quieting on 72-0hm
antenna. input; 3 microvolts for 20 db of quieting on 300:0hm antennu
input. ® Chassis complerely shielded and shock-mounted. with full shield-
ing of tuning condenser to climinate microphonics, and naise from other-
wise accunmmlated dusc. ® Three controls — Variable AFC/Line-Switch,
Sensitivity, and Station Selecror PLUS an exclusive Outpur Level Control.
® Two bridged ourputs; low-impedance, cathode-follower type, permic-
ting outpur leads up to 200 fect, ® 11 tubes. ® Dipole antenna supplied.
Beautiful, brushed-brass fron: panel. ® Self-powered. ® WGT: 15 pounds.
® s1zE: 123" wide, 47 high, 8}4" deep including control knobs.

Price Slightly Higher West af the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. * 21-27 44th DRIVE - L. 1. CITY 1, N. Y.

bbb UL U L LA LU LU LU LN
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THE AUDIO FAIR-1954

Directory of Exhibitors

UMORAMA—1954 will undoubtedly go

down in history as the greatest year

for the entire high-fidelity industry
to date. But it is sure that that will be the
fact only if the history is writlen early in
1955, for it is just as probable that 1955
will be even better. One thing is certain—
the market potentialities of hi-fi have only
been scratched so far, and while there may
someday be a limit to the number of people
that are able to pass through the exhibit
rooms of a given audio show during the
two, three, or four days of the exhibition,
that limit has not yet been reached, for still
they keep coming.

The principal reason is that people al-
most universally have a love for music—
and especially for its true re-creation at
times when it suits their mood. Music in
“live” form is usually restricted to every

ACRO PRODUCTS CO. 515

269 Shurs La., Philadelphia 28, Penna.
Products: Acrosound Ultra-Lmear Trans-

formers.
IN ATTENDANCE

Harold P. Blumenstein Herbert I. Xeroes
David Hafler Leonard Zlowe
Gertrude Hafler

ACOUSTIC RESEARCH INC. 714

23 Mt. Auburn St,, Cambridge 38, Mass.
Prodncts: The Villchur Loudspeaker Sys-

tem.
IN ATTENDANCE

Edgar M. Villchur
Henry E. Xloss Malecolm 8. Low

ALLEGRO ELECTRONICS CORP. 504
226 New York Ave., Huntington, N. Y.

J. Anton Hofmann

Products: Hi-fidelity phonographs; hi-fi-
delity AM-FM phono combination; tape
recorder consoles.

tN ATTENDANCE

1 rances I'rigano
Calvi FOYes

Abe Sehulmian

Gino Rappa

Mart(y Battan

Carl I Volpe
Jumes Manfredi
Robert Manfred{
Frank Manfredi
George Smith

ALPHA WIRE CORPORATION

430 Broadway, New York 13, N. Y.
PBroduecta: Hi-fidelity, audio, intercom, and
all tvpes of electronic wire and cable.

IN ATTENDANCE

Nat Frost
Sheldon Ellenoff
Peter Mauro
Harry Sherman
E. Horowltz

639

Peter Bercoe

A. E. Bernardik
Howard B. Saltzman
Samuel Schaeffer
Donald Rappaport
Dorothy Litt

ASCO SOUND CORPORATION 643

115 W. 45th St., New York 36, N. Y.
Prodnects: Audio equipment; hi-fidelity
home music systems; sound systems 1or
schools, churches, industry. Consulting
and engineering services; tape recorder
sales and service.

IN ATTENDANCE

Herbert Borchardt F. M. Lissa
Irving Greene Howard Silver
G. H. Behrendt Joseph Gschanr
H. H. Oppenheimer Leslie Lee
Ozzie Reiter G. TF. Miller
Richard Shahin
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other Thursday nighn, or the second and
fourta Saturday afternoons—even in the
metropolitan centers, Yet the audio indus-
try has given people music—with quality
which is reasonably close to the original—
at any hour of the day or night they choose
to hear it. Few other “public services" give
people so much of what they want when
they want it.

Thz growth of the entire audio industry is
living proof of this. Every year—in increas-
ing numbers—people have flocked to see
and Near what they could have seen and
heard in  the distributor’s showroom
throughout the year. Yet they still come in
droves to the varions audio shows every
place they are held.

Credit for this goes to the nmaufacturers
and distributors who have made it possible
for people—all kinds of prople, big or little,

AMERICAN ELITE, INC. 851

'« New York 19, N. Y.

condenser micro-
table mod-
tape re-

1775 Broadwa
Products: Telefunkan
phones; Telefunkan radio sets:
els; portables; record changers;

corders,
IN ATTENDANCE

Dr. Michael von Mandel John J. Buckley
Ifred I.. Cunow Mrs. BE. C. Bumke

ALTEC LANSING CORPORATION 619

161 Sixth Ave., New York 13, X,
Products: Loudspeakers, cond(_nael micro-
phonas, loudspeaker anclosures, and acces-

sories.
IN ATTENDANCE
K. 8. Morris A, A, Ward
AMI INCORPORATED 848
1500 Union Ave. 8.E., Grand Rapids 2,
Miech.
Prod‘;éts: 120 Selection Model "I Juke
Baox.
IN ATTENDANCE
Wi B, Fltzgerald
AMPEX CORPORATION 622
834 Charter St., Redwood City, Calif.

Products: Magnetic tape recording and re-
producing equipment.

IN ATTENDANCE 0
Russe])l J. Tinkham Bill Cara
Robert PPaulson Lauvy Thielen
Mel Sprinkle Charles Wirth
Jim Ford

AMPRO TAPE RECORDERS 833

2835 N, Western Ave., Chicago 18, IlL
Products: Ampro tape recarders; Maotorola
hi-fidelity phonographs.

IN ATTENDANCE

Robert Salehek Taul Lewls
Arthar Weiss Audrey Annenberg
Harold Brenner

ANGLE GENESEE CORP. 606

107 Norris Drive, Rochester 10, N. Y.
Producta: Qualny cablinetry for hi-fidelity
installatlons including the Read Fold-o-
flex speaker enclosure.

IN ATTENDANCE
Chavles Angle James Brooks

rich or poor, young or old—to have some-
thing they consider important. With high-
pressure tactics it is possible to sell almost
any kind of merchandise, regardless of
whether or not the buyer wants it. But
people come voluntarily to see and hear
good audio equipment becanse they want if
and because it fills a need. So long as
every year’s Fair is bigger than the pre-
vious one, we have no Iears about the im-
portance and security of the audio industry.

Come and see, if you want proof. It's
iree to anyone; you'll be welcome and
vou'll have a good time. Here are the
pertinent data:

Hotel New Yorker, New York City;
October 14, 15, and 16, 1:00 p.m. to 10:00
p.a.; October 17, 12:00 noon to 6:00 p.m.

And every one of these exhibitors will be
glad to see you!l

AUDAK COMPANY 629

500 Fifth Ave., New York 36, N. Y.
Products: Audio-electronie apparatus.

IN ATTENDANCE

Maximillan Weil AlY Weberg
G. V. Sullivan John Caratozoln

AUDIO DEVICES, INC. 651

444 Madison Ave, New York 22, N. Y.
Products: AUDIOTAPE—in color and on

colored reels; AUDIOTAPE on Nylar
Polyester Film; AUDIOTAPE—Type EP

for instrumentation use; AUDIODISCS
the world’s finest instantaneous recording
discs; AUDIOPOINTS and AUDIOFILM.

IN ATTENDANCE

William C. Speed T{odu ick L, Hickey
Bryvece Haynes George R. Freifeld
Herman Kornbrodt Stanley Johnson

THE AUDIO EXCHANGE, INC. 735

150-19 Hlillside Ave., Jamaica 32, N. ¥,
Products: Factory authorized dislributors
for most hi-fidelity manufacturers. The
Audio Exchange is the trading organiza-
tion in the hi-fidelity field. The Audio Ex-
change buys, sells and trades new and
used g'um'muned hi-fidelity componants.

IN ATTENDANCE

Willinm Colbert
John Colbert
Miriam Colbert

Fred Camial
Otto Ihrenberg
Jerome Morbach

THE AUDIO FAIR 627
67 W. d44th St, New York 36, N. Y.
IN ATTENDANCE

Harold Weisner

Harry N. Reizes ]
Harrle X. Richardson

David Saltman

AUDIOGERSH CORPORATION 732

254 Grand Ave.,, New Haven 13, Conn.
Froducts: Miracord XA 1 §  record
changer, Miraphon XM 110 record player,
and accessories,

IN ATTENDANCE

Milton D. Thalberg Adolph L. Grioss
Gershan T. Thalberg Lew Abeles
Tjard Schmidt S, Sass
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NEW
PRESTO
SR-11

LB — e b
Complete studio console tape recorder.
Never before so much quality, operational
ease and value at such a modest price.
Embodies the famous PRESTO R-11 tape
mechanism, matching amplifier — power
supply in sturdy well-designed console cab-
inet. Three motors for complete flexibility;
15" and 714" per see. speeds.

PRESTO
R-7

Rugged, portable tape recorder with separate
recording; reproduction, and erasing heads.
Built around a sturdy, three-motor drive
eliminating frietion elutch, the RC-7 con-
tains the same bigh-gqnality components
found in PRESTO'S fine studio equipment.
Heavy-duty construction throughout.

900-A

Precision tape amplifier for portable use or
rack mounting. Composed of individual
record and reproduce {monitor) amplifiers
on a common chassis: separate power sup-
ply: three-microphone input, 250 ohm low
level mixer: illuminated V.U. meter. Out-
put of reproduce amplifier, 500 ohms, plus
20 db maximum. May be used with any
model PRESTO tape recorder.

PRESTO A-920

More compact than the 900-A. In carrying
case or for rack mounting. Consists of
microphone preamp, a reproduce preamp,
power amplifier and power supply — all on
a common chassis. Two small speakers
mounted behind front panel for playback.
Single mike input: 250 obhms. Playback
output: 15 ohms, 10 watts.

PRESTO

S T A

Sl G T T e N
Al e VR e B -
s % o] i =
o o1 : Wik o
e - eoop Bl e R ;
A i M
% e G i s . 3
a5
i sl = e
- - G .
-
-
- i
s g o
G R i i e e
: .
-
: .
]
i

PRESTO
R-11

A lape recording mechanism of truly modern
design in engineering and operation. Mech-
anism includes three-head assembly, sole-
noid operated brakes and employs the
exclusive Capstan drive unit. Tape reels
mounted directly on heavy-duty torque
motors.

PRESTO
PB-17A

Reliable, long-playing tape reproducing
mechanism. Antomatically reversible for
cor:tinuous playback for background music
in eight hour eycles. Frequency response
uniform from 50 to 8000 cps. Tape speed:
331" per sec. Reels up 10 14” diam, (4800
of tape) with dual irack.

PRESTO
TL-10

Turntable-driven tape reproducer. Unique,
low-cost unit that adapts any 16” turntable
for reproduction of tape at 714" /see. or
15" fsec. with exceptional accuracy. No
pre-amplifier required; plugs into standard
studio speed input eguipment.

PRESTO
CDR-200
CAPSTAN
DRIVE UNIT

Heart of all Presto lape recorders and re-
producers. Motor, capstan and flywheel,
pressure pulley and pressure pulley sole-
noid are mounted on independent cast
ahnninum chassis. Positive, very quiet tape
drive with minimum of parts.
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Behind every piece of tape
equipment are these
PRESTO "extras''—
painstaking craftsmanship,
years of experience...
quality control...and
advanced production
facilities that guarantee
instruments of absolute
precision and lifelong

dependability.

RECORDING CORPORATION
PARAMUS, NEW JERSEY
Export Division:

Canadian Division:

42 Lombard Street, Toronto

WORLD'S LARGEST MANUFACTURER OF
PRECISION RECORDING EQUIPMENT
AND DISGS

MAIL THIS COUPON TODAY

Presto Recording Corporation
Tape Equipment Sales Div.

Paramus. New Jersey

Please send full tnjormation and prices on
the Jollowing Presto tape equipment:

[1 5R-11 Tape Recorder [] PB-17A Tape Recorder
[ R-11 Tape Transpert [] TL-10 Tape Reproducer
[[1 R-7 Tape Recorder  [[] A-920 Tape Amplifier
[1 900-A Tape Amplifier [J CDR-200 Capstan Drive

NAME

CONPANY

25 Warren Sireet, New York 7, N,

Instantfaneovs Recording Service,

ADDRESS

CITY Z0ONFE

STATE

Y.



Vestd

musical

magic/

new

model 1811 full 12 watt
high fidelity amplifier

NOW, at moderate cost, you /
can own and enjoy a quality
of musical re-creation virtually
indistinguishable from the original
performance. Here is the ideal
“heart’ for your home music
system, capable of reproducing the
full musical range from vibrant
bass through thrilling treble with
the full emotional depth and
meaning of the original music.
Here is the finest audio achievement,
designed to bring you the
ultimate in enduring listening pleasure.

with every desirable feature for
superb musical reproduction...

# Full 12 wails output ® Response, + 0.5

db, 20-20,000 cps. » 3 Response Curves
to bring out the full fidelity in all types

ond mokes of recards ¢ Microphone input
for entertainment and recording ¢ Separate

Bass and Treble tone conirols ¢ Choice of

regular or "equal loudness' control

¢ Inpuls for GE or Pickering cartridge,
tape, toner, and microphone ® Removable

ponel for easy mounting. ..
PLUS every other desirable feature
to create a new dimension
In sound for your home.

RAULAND 181}
Amplifier at your
HI-F} dealer, ar write

for full detalls.

RAULAND-BORG CORPORATIOM
3515 W. Addisan St., Deph. 7. Chicage 18, ((l.
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HAROLD LAWRENCE*

The Proof of the Pudding

Ralph Yaughan Williams, one of Britain’s finest
contemporary composers

in English music, Ralph Vaughan Wil-

liams, celebrates his eighty-second
birthday with a trip to the United States.
His itinerary is uncomplicated. He will go
directly to Cornell University for a series
of lectures and then will visit friends in
Arizona before returning home in Decem-
ber.

Although his music is infrequently per-
formed in concert in the United States,
Vanghan Williams is no stranger to the
American discophile. He has had the good
fortune of being recognized by the record-
ing companies. Along with his most popu-
lar compositions—Fantasia on Greensieeves,
English Folk Song Sutte, Fantasiu on a
Theme by Tallis—a healthy segment of his
orchestral music is now on discs. In the
case of London ffrr’s edition of all seven
symphonies (recorded in Kingsway Hall),
the composer himself supervised each ses-
sion and even had the rare opportunity of
making last minute revisions in the score
and then hearing them put inte effect on
the spot by Sir Adrian Boult and the Lon-
don Philharmonic Orchestra. (If more
composers were given this privilege, per-
haps many minor—as well as major—
miscaleulations in instrumentation could be
caught in time.) The listing in the Schwann

Tl‘-ns MONTH the greatest living figure

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

catalogue still omits quantities of Vaughan
Williams' important works, notably three
operas: Hugh the Drover, Sir Joln in
Love and The Pilgrim’s Progress. But let's
not be ungrateful. With 25 works on LP
(not to mention several duplications),
Vaughan Williams outdistances any other
contemporary English composer: Walton
and Britten are runners-up with a combined
total of 25.

Vaughan Williams began his career late
—that is, late for a composer—at the ripe
old age of 29. His first orchestral work was
written at the age of 32, Since then, like
Saint-Saéns, he has been producing music
as an apple tree produces apples. In 1908
Vaughan Williams then 36 made the in-
evitable Chamel crossing. He had come
to the conclusion that “I was lumpy and
stoday, had come to a dead-end, and that
a little French polish would be of use to
me.” He went to Paris, studied with Ravel
(chiefly orchestration) and, after three
months, returned to England with a “bad
attack of French fever.” The effects, how-
ever, were shortlived. Ravel complimented
Vaughan Williams by saying that he was
the only pupil he ever had who did not
imitate him. But to imitate Ravel would
have been as difficult for Vaughan Williams
as having him dress up in a powdered wig,
brocaded vest and lorgnon, and dance a
Lully minuet,

Like Ravel, Vaughan Williams composes
at the piano. But that is where the simi-
larity ceases. Ravel’s sensitfive musical
palette constantly thirsted for “nouvelles
harmonies.” Vaughan Williams' approach
is less sensuous: “I hope I am not like the
fox without the tail, but I usually feel con-
tent to provide good plain cooking, and hope
that the prooi of the pudding will be in the
eating’’—a revealing statement, as well as
a fine candidate for the “Block That
Metaphor " column in the New Forker.

Also revealing is a comparison of the
two composers’ physical appearance. Ravel
was short, wore neat tight-fitting suits,
donned showy cravats and seemed to
have stepped out of a bandbox. Vaughan
Williams, on the other hand, was described
on a recent occasion as “wearing his mack-
intosh crumpled up over one shoulder,
hanging unevenly on his back, his shabby
hat thrown precariously on his thick mop
of white hair. He looked untidy enough to

(Continued on page 93)
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Mianired (and othier works, the Second Piano
Coneerto, for example) covers a vast dramatic
range, but the thinking is less obvious, more in-
volved, very possibly on 3 more subtle and bigher
level, The moeods are black and white—plus &
vast tange of grays. The themes, consistently, are
more claborate, less memorable, their treatment
ot as easy to follow. Sometinmes, alas, Tchaikow-
sky seems just to churn around and around—but
mostly, the music is good of its kind; it merely
tacks directness,

If you are tolerantly inclined, you'll find sonie
superb themes, moods, ideas here. But not a la
“Romeao and Juliet.” You really must sit down to
thiz one and study it,

The Russian recording, via an authorized Leeds
tape, is moderately hi-fi, nicely miked and lovely
of sound in the soiter parts. Loud sections are
not good—and it sounds like limiter action to me,
that thuddy breaking-up of percussion (remember
the old Toscaninis?) that comes when a limiter
cirenit gets there too late. Limiter or no, the loud
parts are less than hi-f, in case you Iike them best,
I don’t. and the restis fine.

Sibelius: Tapiola. Symphony #4. Philhar-
monia Orch., Von Karajan.  Angel 35082

Not exactly Big Noise—though there are
plenty of noisy moments, The Angel recording is
all you can ask for, but those who still are
genuine followers of Sibelius (he's pretty far out-
of-stvle for our younger generation) will find the
Von Karajan rendition strangely disturbing in a
thousand details, very much as in the case of his
recording of DPebussy and Ravel reviewed in the
September issue. Nothiug remotcly approaching a
careless, ineomipetent or fasensitive playing; this
is another of those interesting examples of a
wholehearted, carefully worked put and thoroughly
expert interpretationt that is in the most subtle
way imaginable rather violently alien to the music,
as we've known it in dozens of earlier hearings.
A fine record for a good musieal argument—and
the sonnd 1= Tovely, like it or uat,

Tchaikowsky: Romeo and Julier; *'1812"
Overture; Marche Slave: Capriccio ltalien.
Vienna State Philharmonia, Perlea.

Vox PL 8700

Well—the first move in reviewing this incredible
collection was. obvious enough: I played the last
grooves on each side, the loud endings of “Romeo™
and the “Capriccio Ttalien””! Verdict: Excellent.
Considering the loudness and the quantity of music
on this single disc, the final grooves are very
passable; if not more, 'Nuff said!

Better still, a gorgeous over-all hi-fi sound of
the sort that Vox has lutely developed (See AUpio,
August). The close-up sharp-edged technique, in
a huge liveness, is somewhat like that in the Nixa
records of Westminster but the close:up aspect is
less pronounced, the big, over-all majesty of
sound more apparent. A fine sense of vast space
and orchestral presence, and x lively, musical
performance, too. I don't know how long this
record can be expected to last, with a normal 6-
gram stylus pressure—Dbut you get so nmch music
for yoar money that you'll be able to afford a
replacement when it wears ont!

Deems Taylor: Through the Looking Glass.
Eastman-Rochester Symphony, Hanson.
Mercury MG 40008

Played immediately after the above Tchaikow-
sky, this Mercury single-mike sound is startlingly
close and dead. You'll very quickly get used to it
and so the comparison isn't necessarily nnfavor-
able; but those who like big, resonant, lirge-space
recording won't find it liere, The larger liveness is
sacrificed to a great elarity of instrumental detail,
instructive but not aurally inspiring. Aside from
the acoustical effect (which is of first importance
to most of us) the recording is superbly well
processed for top technical hi-fi. And if you like
Alice (there's lots of color and effect and nothing
disturbingly modern) you'll enjoy the music. I
just tend to get absent-minded; for all its orches-
tral complexity, it doesn't really have much to sgv.
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\ Member, Audio Engineering Soctety
il Vice President, David Bogen Co., Inc.

by L. H. Bogen

)

LLebensraum: 6°

These new Bogen space savers (and cabinet savers)
may be the answer to your installation problem

If you haven't started drilling holes
yet, stop! We may have a solution to
your installation problem that is sim-
pler and neater.

The solution lies in the shape and
form of our new Bogen RG40G tuner
and DB15G amplifier, Low-slung,
smartly encased and closely-matched
esthetically as well as electronically,
vou can take them out of the carton,
slip them right into your book case...
and you're in business. All they re-
quire is a meager 6” of head room.
Or, if you plan to have a cabinet or a
built-in installation, you ¢an purchase
the R640 and DB15 in chassis form
and mount them pickaback in a space
only 12” high, 13%” wide and about
9” deep!

New Bogen
DB!5G amplifier

The beautiful thing about this com-
pactness is that it has been achieved
without sacrificing performance by
even one-tenth of a decibel.

Circuit based on
the famous Bogen DB20

The DB15 incorporates the Partial
Cathode Loading eireuit first used in
owr famous DB20 amplifier, Harmonic
distortion is less than 19 at 15 watts;
intermodulation distortion and fre-
quency response are of laboratory
standard level.

A separate loudness contour selector
permits you to preserve the highs and
lows as you turn down the volume,
And there are two different record
equalization controls: one for low-
frequency turn-over and one for high-
frequency roll-off-—making possible no
fewer than 20 different record equali-
zation positions.

Boge

ELECTRONIC EQUIPMENT

New Bopen
R640G FM-AM tuncr

Like an R604 tuner
that somebody sat on

The R640 FM-AM Tuner offers a
sensitivity of 5 microvolts for 30 db
quieting. I'M frequency response is
50-15,000 cps == 1 db. Stability is com-
parable to the well-known Bogen R4
tunex, with automatic frequency con-
trol and temperature-stabilized oscil-
lator preventing drift and eliminating
warm-up period. We have also added
an AFC-defeat switch,

Value is in the Bogen tradition (you
can pay more but you can’t buy bet-
ter listening) :

R640 FM-AM Tuner chassis....$105.50
R640G (in melal case)............ 112.95
DB15 Amplifier chassis... . 89.95
DBI15G (in metal case)............ 99.00

Your favorite sound room should have
them by the time you read this.

Have you sent for a copy of
“Understanding High Fidelity”?

Louis Biancolli and I have
written this 48-page dook
with the idea of providing,
i aboul 2 hours' reading
tinte, a theoretical and prac-
tical ground-work for the
man who 18 aeriows about
enatom hi-fi. For a copy of
"Understonding High Fi-
delity"', mail the coupon and
25¢. (1f pou already know
your theory and applhication,
aend for the free Bogen
catalog.)

David Bogren Co.. Inc., Dept. /5
29 Ninth Ave., New York 14, N. Y.

Send **Understanding High Fidelity” ({
which 1 enclose 25¢), and free c):ma(loc‘el:

name

address
city. tate.
O Send free catalog only.

-
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STEFPHENS

IRU-DONIC

\
rue Fiaelity

SPEAKERS

Famous for their fawless clarity and Full,
rich mellow tones, Tru-Sonic Speakers will
bring you thrilling new soumll sensatjions
full of emotional contentment.

Instruments of engincering genius,
Tru-Sonic Speakers are a creation of the
Nation’s first High Fidelity pioneer

Try the listening test ... vou'll choose
sTEPHENS Tru-Sonic Speakers for your
hstenm;{ p]cusurc. The International
Standard Arite for deseriptive literature
and specifications.

% 7V Ibs. Alnico Magnet

% Heavy Die-Cast Aluminum Frame

* Low Frequency Cone Resonance—35 C.p.s.
% Freguency Respoase 30 to 13,000 c.p.s.

206AX 16 ohm 206AX 500 ohm
Price $166.00 List Price $179.00 List

STEPHENS

STEPHENS MANUFACTURING CORPORATION
8538 Warner Drive, Culver City, Calif.
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*lines,

“into your liviug room", decidedly full-size, and
vou'll find them as compelling as any symphony
orchestra. Just as loud, too. The recording here
seems more alive, better balanced that seme
wirlier Columbia Budapests on LP.

Schubert Lieder Recital, Eliz, Schwarzkopf;
Edwin Fischer, piano. Angel 35022

Ii you ever were able to enjoy Lotte Lehmann’s
Schubert, then Schwarzkopi is her successor for
you, and her singing, in the same grand lied
tradition, is easier to follow than Lehmann's,
more accerate, mare pure. (Not any greater; just
more accurate.) She sings with that inescapalle
pantirg, breathless excitement, that tremeudously
strong speaking of the words, that acting, which
is a part of these songs. and is usually Isst on
American or English singers. To the uninitiated,
I admir, it tends to sound like shricking and yell-
mE—auntil the musical sense gets,through. Then
its another story, and worth waiting f{or, Edwin
Fischer’s piano is a superb aceompaniment.

Mozart: Symphony #40. Schubert: Sym-
phony #8 (“Unfinished’’). Vienna State
Opera Orch, Prohaska. Vanguard VRS 445

Varguard savs somebody has described Pro-
haska as “a young Bruno Walter”. This recording
bears it out. A deeply tisoughtout version of cach
of the great symphonies here, without stunts—
thank the Lord—and without stodgiiess, an excel-
lent piaying of each for those who are tired of con-
ductors’ histvionics, however inspived, and would
prefer to liear a maximum of stratght Schubert
and Mozart. Try it. Tempi a bit slow, in the
current Austrian style; recording acounstics and
techninue excellent, a lovely balanee and warmth.

Mozart Symphony #40. Haydn: Symphony
#94 (“'Surprise”), NBC Symphony, Tos-
canini. RCA Victor LM 1789

Well—her ired, yes. These
Toscanini “New Orthiophonic” recordings  un-
doubtedly glow with intensity, and there are
plesty of extremely elogquent and moving passages :
the level of musical exeitement is well above that
of the Proliaska in the sense of dyama. But that
ends it For onc thing, the Toscanini tempi in the
“Surprise” of Haydn vary from a hurried, nerv-
ons rush in the first movement to a speed in the
minuet movement that, as far as my best muosical
sense is concerned is just plain preposterous. The
music is played double-time, at full scherzo tempo,
as fast as some versions of the DBeethoven third
movements. Yes, [ suppose we have 1o black-and-
white proof that the “Surprise” mimuet iz sup-
posed to go roughly at minuet tempo (which
allows plenty of leeway). But for the life of me 1
can'’t see how any reasonable examination of the
plain internal evidence of this score could cenceive
of any such extreme speed as thie! It doesn't
make any audible setse

And then there is the camnon-blast explo-

sion of the last movement, (i la Rossini and
“William Telt'')—music which to many quite rea-
somihle ears no such fiery violence implied in
it at all. And, in the G minor Mozart, FZ4C there
is the superbly realized intensity—at the expense
of countless lost phrasings, unfinished mu
blurrings, hurrvings, of detail-work
should be as beautiful as it looks on paper.

Yes, we must have over-all conceptions, and
too many stodgy conductors play the details and
forget the whale. But this js an equal if opposite
sin! The whole is the sum of the parts. Frankly,
and with the Lest honesty [ have, I can’t help a
sigh of reliel and pleasure at the struightforward
Prohaska reading, after this tussle with Tos-
canimi. Tt's musically brosing,

¢ we go again. Ins

thit

Mozart: Symphonies #40; #35 (“Haff-
ner”!. London Mozart Players, Leo Blech.
Bluebird LBC 1069

While we've on Mozart’s Number 40, here's
RCA's lower-priced offering, a new recording, not
a reissue oldie, Oddly, this one¢ has the sound of
an abnormally large ensemble, a "“full orchestra”
though I'm inclined to guess that the effeet is one
of mike technique, Whatever the actual number of
players, this is the “‘symphony orchestra” sound,
the older type of orchestral sound that is still

familiar in “live" form in our symphony concerts
and which was more or less universally expected
for Mozart and Haydn before the present use of
smaller, more intimate groups of players became
so commot. To those who have collected LP
records during the last few years, the difference
will be immediately striking ; yet people who regu-
larly attemd *'live"” concerts by symphony orches-
tras and who are not so familiar with records will
find this the “normal” Mozart sound. An interest-
g trend—uot only the swaller size of the Mozart
"orchestra” itself, but reaching much farther, into
the microphone techniques now commonly used to
give a close-up, sharply-etched almost chamber-
music sound to this kind of music.

You'll that even the Toscinini version,
above, has the newer sound, close, tight, brilliant
and clear, as in a small auditoriun.

The Blech performance is highly musical if a
trace “'old fashioned;" the strings are warm, soft,
a bit over-expressive, the wood winds particularly
nice, Nothing grim and terse about this gracious
Mozart !

note

BIG NOISE

Rimsky-Korsakoff: The Great Russian
Easter: '‘Antar’" Symphonic Suite. London

Symphony, Scherchen.
Westminster WL 5280

A Waestminster  Nixa  recording—which s
enough deseription for anvbody who has heard
earlier hi-f discs in this series, made in Britain.
The Nixa technique represents possibly the most
advanced use of the new “close-up-and-distant”
method, whereby every instrument is a solo, sharp
and loud a couple of feet away, and yet the en-
<emble (as well as every solo) simultancously
sotnds at a vast distance in a huge hall, It can
be a very striking eftect.

Rimsky's colorful orchestration, as may be
imagined, is blown up to hair-raising clarity
of detail; triangles like telephones, finge cymbals,
drums, harps that twang, bells fike fire alarms—a
mast exeiting body of hi-ii sound, notably in the
famous Russian Easter music. (Scherchen with
his accustomed conductor’s freedom takes it ahout
twice as fast as you've heard it before—and for
my money the music iz vastly improved!)

For those who value the subtlety of orchestral
coloration in many Rimsky pages ol score, the
Nixa treatment may scem o smack of crudity.
There is surely very little of veiled impressionism
berel Matter of taste—and Westminster’s process-
ing brings youw every last trace of the Nixa prod-
net with gorgeonsly low distortion.

Tchaikowsky: Manfred. Bolshoi Symphony

Orch., Alexander Gauk.
Concert Hall CHS 1308

Here is an oeddity—a long symphonic peem by
Tchaikowsky, in four movemenls, that has been
called one of his greatest works, vet is very
seldom heard. 1t is on the largest seale, with all the
familiay Tchaikowsky triclss, and those who really
enjoy Tchaikowsky for himself {not merely _ior
his high fidelity) will find it a long, but absorbing
experience musically. T others it may seem un-
pearably heavy-handed, long-winded, turgid . . .
but then, Tchaikowsky lived in a long-\riml_ca
period and Manfred is surely not abnormal for
the time.

Nor is there, I think, a lack of good construc-
tion and musical cohierence—ior this is no biatant
41812 overture! The answer to Manfred’s wn-
rity, aside from the plain fact of its length,

popula
is in the tunes.

The works of Telaikowsky that remain popular
sre those which have big, showy themes—easy
to sing, easy to remember. 1t's is invariably these
works which have, also, a big, simple, “stagey'’
dramatic force that wastes no emotional strength
on complexitics of structure and of mood. The
<hrteture i< nsually superb—as in the **Pathétique™
or “Romeo and Juliet”—but the drama never for
a moment Hesitates; all is as clear as black and
white—or the big, clear themes themselves that
we all remember.
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" ATIO " A L offers a new concep!

in High Fidelity Equipment — the HORIZON LINE

wanonss WUMLDL Ezrcie

AM-FM TUNER

Never before a Tuner so versatile. Receives full-band
AM, drift-free FM, Simultaneously or as BINAURAL
Broadcasts. Sensational ‘MUTAMATIC' FM Tuning elimi-
nates all hiss and noise between stations. Recorder out-
put Independent of volume control provides a constant
audio level for use with recording equipment. Two gain
controls separate tuning condensors — one for AM —
one for FM, Different programs may be fed to ditferent
points. You can listen to one while recording another.
Has convenlent connection for future attachment for
FM Multiplex Binaural Broadcas(s.

The National Criterion Is a 14 tube superheterodyne tuner offering the ultimate
in versatillty and performance. Designed for use with or without National
Horizan 5 Preamﬁlinedr. Ifm;i%eé madxignMumcposslibtle sgln-ﬁsi_}lvt;iy in the FM Fre-
quency Range and wide-ban an ., Complete with Tubes

less Preamp— Size: 16%2 x 734" $|69.95

\ S

| \
NATIONAL R

PLUG-IN PREAMP CONTROL UNIT e

N

For CRITERION Tuner or HORIZON 20 Amplifier. Extremely flexible, with three
inputs for Tunmer, TV, Tape and Phono. The HORIZON 5 achieves a mew high in
frequency response (== 1 db. 20 cps to 100 kes) and voltage output (up to 10
volts) —a new low in distortion (less than .2% harmonic, .3% intermodula-
tion)! Four inputs, 7 record equalization curves, a loudress-volume control and
bass and treble controls are provided. Entire unit slips quickly, 49 9

|f' easily into either tne tuner or 20-watt amplifier. Size 215" x 10%:" s » s
" ——————

REL PRECEDENT| NEW PORTABLE

World’s Finest AMPEX 600 %
FM TUNER MAGNETIC TAPE RECORDER |

REL sets the pace for per- "
formance and 'I!Jeauly. Made The PERFECTION In sound recording that
by Radio Engineering Labo- only an AMPEX can provide, now In a TRULY
ratories, the original plo- PORTABLE size (weighs onfy 28 Ibs.). You
nieer mancfacturer of FM can transfer it easily from its portable case
and place It In your custom high fidelity

) transmitters. The PRECE- . ¥
DENT |Incorporates every important advance in the art of FM recep- system. It operates horizontally or vertically.
i Designed for the most critical users, broad-

tion, Superiative Engineering, Sensitivity, Stability, Tone, Unquestion- _ C
ably the finest FM Tuner ever made. Frequency Range 88 to 108 casters, recording studios. .. gives proven
megacycles, Sensitivity — 2 microvolts for better than 40 db quieting. AMPEX  professional quality and perform-
Frequency response 30 to 40,000 cycles plus or minus 1 db, Waveform ance. At 7% ips speed — Frequency re-
distortion |ess than .5% for 100% modulatiom, Self-contalned power sponse 40 to 15,000 cps. * Signal-to-noise
supply, 115 volls, 50/60 cycles, single phase, consumption 85 watts. ratio over 55 cb. ¢ Flutter and wow under
Features illuminated siide-rule dial, tuning meter, signal strength meter, 0.25% - Timing accuracy within 3.6 seconds for its full tape length of
30 minutes = Direct-reading meter for record level confrol » 3 separate

tuning control, radio frequency, audio gain control and
5325.00 heads (erase, record and playback) and separate record and playback ampli-

power switch. Complete with tubes. Chassis only model. ) 2
s gerdlu phones or power stage,  Available with choice ¢f full or half track
eads at same price.
i 5498-00 With carrying case $545.00
. STEPHENS 122AX
12" Coaxial Speaker System

MICROPHONES
| An economy approach to flawless reproduction of the

: The Standard of Excellence
audio spectrum. Famous TRUSONIC quality in a

. smaller size. Dural diaphragm coupied through a M1 12045 ANNOUNCE MI- 448X VELOCITY Studio
" 5,000 cps high pass filter network and 1”7 volee coil crophone — 1142” wide, Microphone engineered
| ﬁlgmﬁalsrri\;?gda;ec?o&seohggm 40 to 18,000 cps. g_onﬁiirectlionalanfsemi- for broadcast use. Fre-

. irectional . . , Low or & 4 -15,-
Power 20 watls. 552.92 000, cycles” = Low 1o

I;Igh Impedance 200/15,- 000 cycles . . . Low Im-
Amplifier Corporation of America

0 . . . Frequency re- pedance 30/150/250
MAGNERASER

spanse—75 10 Ohms,..Bl-
9,000 cycles. $42.00  directional. $129.00
A magnellc tape eraser designed for new ease of

handiing, combined with efficient, absolute erasure.

NATIONAL . "

HURITONEZ

20-WATT &
AMPLIFIER _—  —  ———

The latest in Audlo engineering techniques make the HORIZON 20 an Instru-
ment unparalieled for superb performance and operating ecfficiency. Intro-
duces a revolutionary new principle called 'Unity Coupling’, a new oulput
circuit. With 'Unity Coupling’ the output transformer is no longer required
to supply the coupling between output tubes for distortion cancellation as
in normal push-pull circuits. Instead, the transformer supplies only the
Impedance matching between the tubes and the speaker system, thus elimi-
nating Impuise distortion created by transformers. Music is reproduced
with an unclouded transparency — at all listening levels — never before
achieved! HORIZON 20 is a 20-walt amplifier...a total harmonic distortion
of less than 3% and total intermodulation distartion of less than 1% at
full rated oufput, Freguency response is == .1 db 20 cps to 20 Kkes.
= 1 db, 10 ¢ps to 100 Kcs. Power respanse at rated output is == ,15 db.
20 ¢ps. to 20 kes, Hum and noise is 80 db below rated outpul,

Size 1442 x 47, Complete with Tubes 384.95

BK{A PRESSURE Micro- 770 POLYDIRECVIONAL
phone. Excsllent for use Microphone for cvery ex-
where speaker must acting broadcasting

Can be readily carrled anywhere — plugged In an work close lto micro- need. Lo
AC outiel. Guaranteed to remove all recorded signa phone, Low impedance 30/150/2;6 O‘rTn':sEdﬂncf
and lower background noise .to less than {hat o 30/150/250 Ohms . . . Frequency respo'nse

unused tape! Measures 2” high x 47
in dlamelé]r. ; $] 8.00

Frequency range 30-15,000
60-10,000 cycles. $1 45.00
cycles. $79-5° &

’GIBSON GIRL"”
TAPE CUTTER SPLICER

Professianal model cutter-splicer which Indents

tape splice, leaving edges of tape which con-
- tact recorder entirely free of adhesive. 6.79

/ Quick, convenlent, precise. $ L)

== ==
TERMINAL ailways features the finest Audio com-
ponents, 1o meet the most critical requiremenis of ) ol

professional engineers and discriminating music T y ; L\

BK4A STARMAKER Ribbon Pressure Micro-
phone. Gan be carried around. allows
speaker free movement, Ideal for TV, night
clubs, conventions, banquets, etc, Low Im-
pedance 30/150/250 Ohms . . . Frequency

range 70-15,000 cycles. 5185 00

__ Phane: WOrth 4-3311
lovers. Let us helg you with your particular needs.

® [ ]
e R minal Radio

AUDIO FAIR BY COMING TO 35t — CORP.
TERMINAL RADIO For your BEST BUY in HI-FI , B 85 Cortlandt St. e New York 7, N. Y.
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of High Febity
INTERELEGTRONICS
dratian

30 Watt Amplifier

Class A-1 .
Advanced Supra-Linear

Williamson Circuitry $99 50

Preamplifier
Equalizer Consolette

Exclusive feedback circuitry
Over 50 db. feedback
Virtually no distortion

Here are the twins that are pro-
viding high fidelity enthusiasts with
their greatest thrill. The very finest
equipment combining every desir-
able feature: Startling realism, high
power, lowest distortion, pelished
chromium chassis, attractive low
prices. Smart . . , both are ultra com-
pact and precision crafted with
highest quality components.
AMPLIFIER: KT-66 tubes, 60 watls
peak! Multi-section groin-oriented
output transformer. 5 to 200,000
cyctle response. Lless than 0.05%
distortion at 15 watts, Hum and
noise level virtually non-measur-
able. Preamp power.

PREAMPLIFIER: Z-729 input tube, 5
to 200,000 cycle response. 5 inputs,
16 equalization curves. Unusual
basz and treble compensation. In-
dependent recorder output, Vari-
ahle loudness control. Lifetime
sealed precision networks.

Hear the Coronation Twins today!l
Trade inquiries invited.
INTERELECTRONICS

2432 GRAND CONCOURSE
New York 58, N. Y.

backed viol family; but, oddly. enougl, the re-
sults here are quite musical and most entertaining,
with soprano-tenor close-up duets from the well-
known Marafs and Miranda, 1o the very sweet
eantrapimtal accompaniments of the viol group in
arrangements by Marais himself, Not folk music,
not any musical fish nor fowl, but nice listening
and wonderfully recorded,

Martha Schlamme Sings Songs of Many
Lands. Vanguard VRS-7012.

Perhaps this Austrian lady has received audience
acclaim on extended world-wide concert tours, bt
she's no folk singer for my money. A pleasant,
apen delivery, not the slightest vestige of a2 sense
of differing styles, an accurate voice that sings
everything in an unintended paredy, from Negro
spirituals  to: Yiddish wisecracks, all to an in-
nocuousiy wishy-washy sort of piano accompani-
ment, no doubt complete with gestures—she is the
perfect example of the well-meaning singer-turned-
folk-artist, who hasn't the faintest idex what a
folk song (any nation, any race) is all about.

Kentucky Mountain Songs: Jean Ritchie.
Elektra EKL-25

—And here is the ultimate opposite, a true
folk singer, a consummate musician whose songs
and singing style come straight from a long
family tradition in the Southern mountains. Jean
Ritchie is the kind of folk singer who is so good
that even people who can't stand folk songs are
spellbound by her musicianship and the meredible
subtlety of her style aof delivery. This ts a second
volume from Elektra, inclnding some dulcimer
solos, as well as o brace of unforgettable oll
English ballads done in' the strange, quavering,
highly ornamented style of the old music—a style
that defies notation altogether and is only passed
on by intimate and long-time listening, Duleimer,
guitar accompaniments; unaccompanied songs,

Elektra FMS-1
Records, 361

A Folk Music Sampler.
{Available from Elektra
Bleecker St. N.Y. 14.]

An advertising. dise, but worth noting as a
i e use of the new convenicuce of tape

g. Twelve songs by a number of singers,
sampling the regular Elekira catalogue. No fad-
ings-out—each item is complete. (You'll find
other samplers available, including, I think, an
RCA Victor Jazz Sampler,)

Korean Children’s Choir. Sponsored by the
American-Korean Foundation.
Urania URLP 7125

An oft-shoot ol one of those well-publicized U.S.
tuurs, this was taken on the fly as the Korean kids
whirled, singing, through our fair country. My
copy (not yours) has a plug by John Daley, radio-
style, explaining that you can send a Korean
Orphan to school for one year if you buy the disc.
($5.95. Record, Am.-Korean Foundation, New
York City, N. Y.)

The recori is both funny and pathetic, The kids
shrick enthusiastically in piercing treble every-
thing from Jeannie with the Light Brown Hair
and Danny Boy to assorted Korean tunes—all of
them dished out with a grade.school-style piano
accompaniment indisputably made in U.S.A, Not
exactly a musical tour de force.

Beethoven, Schubert, Mozart

Badura Skoda plays Beethoven. ('‘Moon-
light,”" Pathétique,” ‘‘Appassionata’’ Sona-
tas. ) Westminster WL 5184

Here Badura Skodn is put to work cleaning up
the Becthoven war-horses of the plano repertory—
and I, for one, find the job unexpectedly vital
and refreshingly absorbing, Skoda has always
been for my ear an ideal Mozart and Schubert
piaunist, but a year or so ago his big Beethoven,
the “Emperor” concerto, didn't come off well at
all, not enough of the old trouper, the hig-time
shown.an, for that showily demanding masterpiece.

Buc nothing is wrong with the Skoda potency
liere. Not only is the interpretive thinking of the
very highest order, and indeed a fascination from
measure Lo measure, without a loose end, a meas-
ingless phrase or a blurred bit of detaye—but
powerhouse quality of the big Beethoven move
ments comes through to please anybody. Top ye-
commendation for all who would learn more of
what is inside these much-played works,

Becthoven: Piano Sonatas in E, Opus 109,
A flat, Opus 110, Myra Hess.
HMV LHMV-1068

Dame Myra is still about the finest woman
ptanist of her type—and a vanishing type it is,
the full-blown big romanticist whose central
musical existence is with the German classics of
Beethoven, Schumsinn—nobody can surpass het
Schumanun—2Mozart, Bach.

These are masterly performances of the two
difficult late-Beathoven sonatas, pure musical ex-
pression far above mere pianistic finger-wigglings,
though there are plenty of passages in these that
<ound thick and hopelessly comphicated under
lesser fingers and littler minds, The Mess versions
are inevitably to be compared to the imperishable
Schnabel: they are of the same order, but less
stern, more lyric (and feminine), milder, often
slower, but not a bit less profound. Again, there
is much to be learned here and enormous enjoy-
ment to be had from such utterly easy, under-
standing playing. Top-quality recording, too.

A Sonata Recital by David Oistrakh,
{Beethoven: ‘“Kreutzer” Sonata: Le Clair;
Son. in D; Ysaye: Solo Sonata op. 27, #3.)

Vanguard VRS 6024

Oistrakh recordings have been piling up in my
backlog for some time—to tell the truth, 1've been
somewhat intimidated by the high-powered notices
he's been getting, Sensation stuff, But now I eat
crow, This is an excellent "Kreuntzer" (the piano
as well as the violin—he is Lev Oborin), mas-
culine, full-bodied, strong and solid but neves
hysterical or overtant as so often is the case in
this work. Remarkably lucid display of the essen-
tial musical stuff. (Le Clair is a mice 18th c
trifle, the Ysaye is a dreadiul solo violinist's night.
mare.) The same goes for:

Oistrakh Plays Beethoven and Glaxounov.
(Beethoven Violin Concerto, Glaxounov op.
82.) With the ''State Orchestra"” under
Gauk, Kondrashin. Period SPL 598

(Quotes above are mine. “‘State’’ Orchestra—
what State? Does anybody think it's the State
Orchestrn of North Dakota or something? It
might—horrors—even be the Moscow State Or-
chestra for all I know.) (Why can't they stop
putting OISTRAKH in huge letters on all his
albums? It takes up so much space hers to list
the music he plavs, after the titlel)

The DReethoven Concerto is mnot unlike the
“Kreutzer,”! beautifully played if a bit stolid in
the orchestral part, heavier even than Beethoven
himseH. For all his present fame, Oistrakh is not
given to flamboyance nor to any sort of dramatic
showmanship. His tone is the warm, luscious one
of the waorld-famous violinist wirtuosoe but his
antics are non-existent. No reason, then, to be
afraid of his notoriety, and every reason to enjoy
htis obvious understanding of Beethoven.

I haven't tried the Glazounov, Didn’t want to,
after Becthoven. Oisters and chocolate sauce!
You try it. (L d.d touch a few measvres; technical
quality is below the Beethoven, sounds like a dise
job.) The Beecthoven is well recorded something
less than tops, the sound a bit dense and the
acoustics rather unresonant. Unimportant draw-
backs.

Schubert: String Quartets #13, #14, #15.
Budapest String Quartet,
Columbia SL-194 (3)

I've been playing the contents of this albom
again and again since March and have never
stopped long enough to mention it. Here are the
three big quartets (including *““Death and the
Maiden") played with astonishing intensity and
fire—for this is the kind of work the Budapest
now does most superbly.

This is a Schubert evervone shounld know, far
from the sweet lyrics of the familiar music, related
to those familiar ominous sections of the “Un-
fnished Symphony” but going much farther
townrds the bizzarre, the macabre; in these
dendly serious and almost morbidly exciting mo-
ments (interspersed, of course, with the most
wonderfully relaxed lyrieism) Schubert was an
extraordinary pioneer in Romantic expression,
well aheard of Beethoven, matched only by Weber
at the time.

To quartet-distrusters: don't ever be scared of
this sort of hi-fi quartet music! The high-fidelity
phono system brings these four vigorsus players
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delivers a greatly superior per-
formance and provides a higher
voltage oulpul that over-rides inter-
ference. This one, single magnetic
unit plays all records, 334, 45, 78;
of course. either stylus is replace-
able—at home—independently of
the other.

Gl @ O 8l Ve @ . 0 NeNse

Comes with a micro-diamond and a sapphire.
Net $41.70

00RO 08082000000OB20H0090000000000000000400

UNIVERSAL
ADAPTER

themes with but a single ajm:-

Compass-Pivoted tone-
arm with universal adapter

By popular demand, the superb Audax Compass-Pivoted

listenmg
quakity

tone-arms are now available for use with most any car-
tridge. For this purpose a special Audax adapter has been
developed. Designed so as to have the stylus in full view
—permitting the all-important stylus-to-record alignment.
The Audax arm has only three parts, highest tracking effi-
ciency, no restraint, no fromtal oscillations, no gprings, no
fatigue. Solid metal construction, finished in gold.

Net $4.80

0000000800008 0900D000000000080600000CEMDL

Micro=Poise [stylus balanece]
Most cartridges in use operate with too
light or too heavy stylus pressure. This
means stylus and record destruction.
Uniil now it has been impossible to
check stylus-pressure closer than 2 or 3
grams [50% off-correct]. Micro-Poise
{not & scale) is a simple and precise
indicator of the one thing it is so highly
importanl to be sure—that the stylus
pressure is not too heavy nor too light—
but CORRECT. As the stroboscope indi-
cates correclness or incorrect-
ness of turn-table speed—Micro-
Poise indicates correctness or
incorrectness of stylus-pressure.

e & ¢ ¢ 49 0 W®-¢ & 60 $. .40 B 0 @ 6 -0 G 00 @_ 6 6 6 6 ¥ e o & o » O

Precision all-metal con-
struction, finished in

gold . Net $4.80

Ac Qi
FREE “Electronic Phono Facts” hotoilife
at your dealer , .

or write us direct Vicro-Poise works with any cartridge and arm:.

AUDAK COMPANY

500 Fifth Avenue Dept. A New York 36, N. Y.
Creators of Fine Audio-Electronic Apparatus for over 25 years
[ ]
[ ]
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The Hi-Fi Highway

“New Orthophonic” High Fidelity. Various
bands, artists; hi-fi tonal range demonstra-
tion, etc. With Booklet.

RCA Victor LM 1802

Look icliers, I'm a musi . When somebody
plays music at me—I hear music. It may be good,
bad or indifferent, intriguing or boring, well-
reproduced or poorly in a thousand and one way
but if it's music I hear music. This record bas
mngie on it.

High Fidelity, as far as I'm concemned, is a
six-lane super-highway with a green strip in the
middle and a lot of trees. 1t's a highway fo some-
where, I like nice highways, but 1 wouldn't think
of just drving on them, to look at the lovely
conerete and the green grass in between. Not for
long, anyhow. If that highway doesn’t take me
somewhere 1 want to go (and take me hetter
than some other road to the same place) then to
heck with it. I want a Destination,

Same thing with hi-fi reproduction: if it brings
me sound that T like, fine. If not, then the hi-er
the fi the ore my displeasure or boredom, or
what-have-you. Hi-fi is strictly a means, for me.

So T listened to this record strzight—before
tackling the “booklet™, a wvolume roughly twice
the size of the record itzell and dozens of pages
long. My reaction was something like this:

« « . What's this>—oops, a foam-rubber turn-
table mat! Fell out of the albim, Just an extra

hi-fi bonus that, somewhat irrelevantly, comes
with the package,
Side 1, ‘“Adventure in IHigh TFidelity”, by

Robert Russell Bennctt. Aha—the first piece of
music ever composed axpressly for hi-i. (That is,
the first Destination ever ereated so that a six-lane
highway might have somewhere to go. . .). Wow!
All the bells in Christendom and everything else
too. Take out the bells und where have I heard
that sound before? Ah yes, old Stravinsky did it
the year I was born, at the beginning of Mis ad-
venture in bhi-fi; ““Petrouchka.” No bells, though.
And now come a herd of hippopotami in brass, no
doubt intended to overload my amplifier while
was busy with them thar bells . . , they wallow
in a sort of D minor; but in come a couple of
sereetching parrots (pizeolo) and some fine hi-fi ga-
zelles (ohoe), plus a solo violin a couple of centi-
meters from the end of my nose. This must be
the Apotheosis of the African Veld, Wood blocks,
Chinese something-or-others right out of Ferde
Grofé's Grand Canyon . . . yep, ] knew it, here
comes the native dance, with percussian.

Tunny, I'm getting confused; did I hear a bit
of Broadway mixed with Yungle Jim's percussion
over there? And what about that “uck, tick', out
of Latin America? Where the heck are we? . . .
Might have guessed it—Bali. Or is it Bangkok?
Anyhow, there's that gamelin stuff, with a few
cowbells thrown in . . . and now? Of course! 1
shoulda’ guessed: South Pacific. The traveling
road company, strings, saxes, and all. Ouly, the
castanet man from Spain bhungled nto the middie.
And now—*"Petrouchka” again: the music box
sound. (Remember, the man with the walking
bear?).

*780 Greemweich St., New YVork 14, N. Y.

58

EDWARD TATNALL CANBY*

Around the world in hi-ti. For now we're in
neo Tchatkowsky, right out of Aurora's Wedding
—whoops, altered-thirteenths in the saxes; that
bodes no good. Ominous muted terumpet. '"Porgy
and Bess"? Or is it Virgil Thomson’s “Lonisiana
Story”—that's wheve 1 last heasd that kind of
sound. Alligator music or something. That was the
slow movement . . . but here we go, right onto
the stage of the Paramonnt.

Rutreries of brass rise up with purple spotlights
on them and—\WHAT? Yep, Haydn in jazz, var-
intions on Haydn's variations on Haydn's “*Sur-
prise’ —sinking ominously downwards until that
good old Chinese gong sends Papa H. back where
he belongs, and “Porgy and Bess” takes over
once more,

Girand Fingle—with belis and hippopotami again.
Form, by golly: the First Ydea returns at the
very nd, the Full Frequency Fountain of Fare-
well, (That's the title)) | quote from the booklet,
in re this Fountain:

“Apuain the ineredibly rich musical fabric
of the opening movemen?, hecavily accented
by full-brass chords emervging from madly
swirling wootwind and string arabesqucs and
a fountain gpray of (littering percnssion notes

. .oall riging with seemingly inechanstible
dyamat’e powey to a prevovation that way well
represent the wltimate incandezcence to which
musical sonwnd mday be fired. 1t leayes tie lis-
tener overiehelmed by a sonie experience unlike
ang ke can have eper known before, a fdream
of High Fidelity, .. »

Tut-tue. It still sounds like hippopotami to me,

Phew! That was only band 1, side 1. To he
sure, the rest of this record has some very in:
structive stuff on it. Next eomes a piece called
“The Orchestra in a Nuteracker Shell” which is
1o mare than a very nice batch of solo passages
for the principal instruments, each one recorded at
arm's length for your greater instruction. You can
hear the keys clank and the breaths wheeze. Tunes
irom the “Nuteracker™, and very nicely played,

Side 2 begins with i Restricted Rauge lemou-
stratien. An unexpected yawp. It's only an elec-
tronic tone generator zooming from Low to High
—and we're off in those bells and hippopatami
again. Sudden stop; Somehody ilipped the pot
closed right in the middle of the Veld, Another
vawp, not quite so persuasive, and—re-take. The
scene starts all over, bells, hippopotami and all,
I've lad almost enough of them by now.

Fade-out. Yawp #3. Once more, like some zany
comedy show, we start all over with belis and hip-
popotami! This time, the bloom is off the peach.
.. . I mean the shine is off the hippo. The 5000-
¢ cut-off only makes 'em sound fatter. . .
ow don't get this wrong, I'm rvetailing a wmu-
sician’s reaction to these goings-on. If yow wish
to igrore the music and listen to the fi, you've
got a1 very nice demanstration here of full-range,
slightly-rextricted (100-8000 cps), and decidedly-
restricted (200 to 5000 cps) reproduction. Couldn't
Le better. But I just hear the samne piece of music
again, a second, third, and fourth time—when,
frankly, T wish I hado't heard it the first time.
Please yourselfl

That’s not all, Saddenly (side 2, band 4 the
Wippo: vanish wm an instant—and we're in 2 re-
cital hall, Nice! A really lovely rendition of Rich-
ard Strauss’ highlyv-coloved song, “Amor’. What
a pleasure! Here we are, at last, back in moasic—

normud, sensible, muesic-fur-musie’s-sake. This s
trne Hi-Fi—a highway to real musical pleazure.
Same with Vietoria de los Angeles’ charming 18th-
century-style "Gold Finch™, with harpsichard ac-
companiment, and Jussi Bjoerling’s fine singing
of a splendidly typical Grieg song, “A dream™,
(Original text in booklet, minus translation.)
Leonard Warren's baritoue contribution in Italian,
“The Last Song,” is relatively a trifle, innocucnsly
musical and perfectly delivered.

These four songs, for four voice-types, make a
splendid  lesson—not in high fidelity, (which is,
of course, tops here), but in the are of singing.
Worth the entire dise, for musical people. You
won't find n better and truer illustration of what
Hi-Fi is all about than this little vocal concert—
for here, top-quality recording technique is put
to work to project excellent musical values, That's
real hi-fi,

One band left to play—and here she goes,
WOWI! Here comes the Pops Parade, with
(lemme look quick)—Bahama Bugpyride and

Hugo Winterhalter And His Orch, leading off.

Now my field isn't pops. I just listen to the
noise it makes. And man, THIS IS HI-FI,
Never mind the music, I say (since I don’t know
a rebop front a bebop), just LISTEN TO THAT
SOUND! RCA really done it. “*Moonlight
and Roses' on goitar, accordion and Hammond ;
“My Impossible Love”, real big-time dance band
stuff, and—fnally—"Eddie and the Witch Doec-
tor.” Music? Pops? Well, anyhow here we have
“Uhe ullimate resources of wide-vyange, tran-
xient-true recording and reproduction . . . in
the dramatic exploifution of percussion instru-
mentr.” Ultimate, yes! But not very original.
Methinks I've heard this New Sound before, too;
it was composed first around 1926 by a gent
named Edgard Varese and if you think that was
popular musie, you're nuts, It wasx VERY serious,

This price, however, ends with a New Note
that didn't occur to Edgard Varése, Just before
the final whirlwind blast, the entire ensemble,
percussion, brass and for all 1T know the sound
engineers and the maintenance crew as well, 1088
their instruments and their hats in the air and
let loose a blood-curdling yel. HURRAH for
good old High Fidelity! There really wasa't
anyvthing cise left to do.

R. D, Darreil, incidentally, does a maniul job
with the mammoth hi-fi booklet which (along
with the rubber turntahle mat) fills out this High
Fidelity package. It was, shall we say, a parions
assignment, that I wouldn‘t have dared touch
with a ten-db pole, and hie has done it proud. An
excellent disenssion, between superlatives, of the
functions af hi-fi in sound reproduction. And, all
kidding aside, the recording is a credit to RCA's
sournd engineers and processors, if not ta their
musical staff. Don’t miss it.

FOLKISH

Ballads of Long Ago. Marais and Miranda,
Pardo- Ancient Instrument Ensemble.
Columbia ML 4894

Well, any folklore-ist would have the shivers at
the mere thought of this weird compite of tradi-
ttonal balladry and ancient mstruntents—viola
d'amore, tenor viol, gamba, the mediaeval flat-
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SEE WHAT'S NEW .
HEAR WHATS DIFFERENT!

AMAZING PERFORMANCE!
BOZAK B-207

Co-axially Mounted 2 way speaker system. A
treat is In store for those who have not yet heard
the true fidelity performance of this amazing 2
way speaker system. The woofer section with its §
true pitch and unmuffled tone adds a new sense
of orchestral fullness to the lower musical regis-
ters. The tweeter with its unique system of rub-
ber damping blocks is responsible for the unusual
degree of smoothness, Shipped complete with
High pass fiiter, Effective range of the B-207 is
50 R Safons BGOSR bl R T N T S
Bozak Wcofer Only (B-199A) 30 cpsRes. ... ....0o...
Bozak Tweeter Only {B-200X) to 30,000 cps

See the LEONARD RADIO
exhibit at the
AUDIO FAIR

HOTEL NEW YORKER
Rooms 536-537
October 14, 15, 16, 17

NET $76.50
NET $45.00
NET $27.75

WEATHERS “DEBONAIRE” K-700
SYSTEM

RECORD
Wearhers FM pickup sys-
tem and manual turntable
completely assembled and
ready to plug intc an
existing audio system. lts
richness of tone and ab-

WEATHERS M-101

TONE ARM SET

Mounts easily on your pres-
ent turntable, ready to plug
into your pre-amp for the
finest sound reproduction

sence of record scratch - z
i as A e Aot sA L possible. Set includes Deluxa
cal listener. Supplied complete with pre-amplifier- Professional Arm, FM pickup

cartridge with sapphire sty- ;
lus, and combination oscillator and power supply with
plckup cable and output connector lead .. NET $64.20

equalizer, oscillator and power supply. Available in rich
mahogany or blonde formica case. | gram needle pressure
prolongs the life of your treasured recordings.

NET $124.50

INTERELECTRONICS “CONSOLETTE”
PREAMPLIFIER-EQUALIZER

Over 50 db negative feedback, 4 = 6 ®
*a29%. |

steps rolloff and crossover con-
e

tro's permits 16 equalization
phono pickup, tuner, microphone, etc. Separate controls for

INTERELECTRONICS
“CORONATION"” AMPLIFIER

A fabulous amplifier incorporating
the latest advances in Williamson
circuitry, Power output-an amazing
30 watts, It uses rugged KT-66
tubes in the output stage and is de-

curves. S inputs accommodate

signed for supra-linea class A-1 operation. Its ulira compact
design makes use of such features as plug-in clectrolytic ca
pacitors and terminal board layout for all resistors and con-
densers. Frequency response: 5-200,000 cps + 1 db. Size:
15" x 434" xT¥s". NET $99.50

NAR)|

Audio Marl
New York 7, N. Y.
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69 Cortlandt St.,
COrtlandt 7-0315

volume and loudness. Bass and treble controls afford up to
20 db boost and attenuation at 20 and 20,000 cps. Fre-
quency response—35 to 200,000 cps. Distortion less than
02%. New low noise Z729 input tube used. Power sup-
plied from amplifier. NET $79.50
Matching power supply NET $ 9.95

New 1955

Reference

“Audio
: - . Guide”
RAD'O 7 available shortly. Put
INC.

your name on our
NOW!
Mail and phone or-
ders filled. 259% de-

posit, balance C.0.D.

mailing list
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commonly used clectron-ray tube. On FM
the station is tuned to a center indication
on the meter, with Satlafdkt()l'llv close tun-
ing being shown by a V4-in. wide band at
thc center of the meter scale. On AM, the
meter indicates with a maximum swing to
the nght when the station is properly
tuned m. One of the desirable features of
this tuning meter is that it is mounted at the
bottom of the dial escutcheon so that the
user does not have to bend down to see an
indicator located (usually) at the top of
the dial opening,

A second valuable feature of the tuner
is the variable AFC control. Instead of a
simple switch with either “in" or “out” po-
sitions, the AFFC may be used cither fully
out or fully in, or in any desired amount.
‘This is an .1dv1ntaqu in fringe areas where
fading often permits a stronger station to
take over when full AFC is used, but a
slight amount of control would be desir-
able,

Figure 8 shows the appearance of the
tuner from the front, /fig. 10 from the rear.
From leit to right the knobs are: volume
control with on-off switch; phono equalizer,
the outer knob for turnover, inner knob for
rolloff; AFC control; selector; tone con-
trols, outer knob for bass, inner knob for
treble; tuning control, On the rear apron
is the high or low- lovcl pickup switch (in
the photo, the switch is labeled PREAMPLI-
FIER IN—OUT) a pickup load control, input
and output jacks, a hum balance control,
and two convenience outlets.

Tuner Section

An fron-cored loopstick serves as antenna
for the AM section, with a connection avail-
able for an external antenna when one is
required. On FM, a small capacitor con-
nects to the a.c. lme cord, the power trans-
former bemg isolated by r.f. chokes, For
fringe areas, an external antenna may be
connected to the terminal strip.

One rd. stage and two 1.f. stages are used
for both AM and FM, with two additional
stages on FM as 11m11cns, followed by a
Foster- SLdLy discriminator. The AM de-
tector circuit is essentially a diode, since it
uses the grid circuit of the first lmmcr as
a “diode plate.” The signal is developed
acros a resistor in combination with a 10-
ke filter which is extremely sharp, being
provided with a frequency control as well
as a resistance null control which increases
sharpness so that at 9 and 11 ke the re-
sponse is less than 3 db down, while rejec-
tion at 10 kc is of the order of 60 db. The
audio section consists of two sections of a

12AX7 as the phono preamp, with the turn-
ovcr and rolloff controls between the twa
sections of the tube, followed by two sec-
tions of a 12ZAT7 in cascade with the tonc
controls between them, and followed still
further by 1% of a 12AU7 as a cathode fol-
lower output tube. The tuner has its own
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Fig. 8 (left). Front
view of AF-860 Pilo-
tuner. Fig. 9 (right).
Performance curves

for the AF-860.

power supply, and 111<1|c:nor lights show
when the selector switch is set on PHONO,
TAPE, or AUX, and when set on AM or M.
only the working section of the dial scale is
tllummatcd Broa(lbmdmg of the AM cir-
cuit is accomplished by switching in an
overcoupled coils in the first two i.f. trans-
formers.

Performance

Figure 9 shows the performance curves
for the tuner. Any one of the five low-
frequency characteristics may be used with
any one of the high-frequency characteris-
tics. The solid lines represent actual mea-
sured values; the dotted “800” curve is
{actory spumcatlon since the tuner tested
did not give the characteristic expected
when it was measured. The two concentric
knobs are intelligently 1rmngcd—prov1dmg'
clear lettering on the panel and’'a maximum
of case in use. The two knobs have settings
that coincide for the RIAA curve; the
large low-frequency knob rotates counter-
clockwise from the RIAA position through
LP, AES, NAB, and 800, while the small
high-frequency knob rotates clockwise from
the RIAA position through 20, 16, 8, and 0,
the figures representing the number of db
down at 10,000 cps.

Tone control range is shown at the lower
section of Fig. 9. as is also the compensa-
tion of the volume control. The figures - 30,
- 40, and - 50 represent db below maximum
response at 1000 cps, with the associated
curves showing the response throughout
the audio spectrum.

The hum balancing control is effective,
giving a range of about 15 db in minimum
hum output. Pilot has long used a variable
control to provide the correct load on any
tvpe of magnetic pickup, and this gives a
range from 6800 ohms to 106,800 ohms.

Fig. 10. View of AF-

860 to show input
jocks and rear apron
controls.
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This feature is retained on the ATF-860,
and is considered desirable. The wnI-Lo
switch gives a voltage ratio of approxi-
mately 5 to | to accomodate pickups with
differing output voltages.

Power consumption for the tuner is only
55 watts, which seems low for a tuner with
the additional audio and preamp stages. For
a 1-volt output at thc AUDIO OuT jack, a
signal of 0.118 volts is required at the TAE
aud AUX input jacks. The DETECTOR ouT
jack is fed from a second cathode follower
which derives its signal ahead of the tone-
control stages. Conscquently there is less
gain in this channel, and for a 1-volt out-
put at this point, an input signal of 1.14
volts is required at the TaPE and AUX in-
puts. For the Lo phono input, an mpu: of
0115 volts is required to produce a 1-volt
output:; for the m1 input, the required input
signal is .054 volts, IM distortion measure-
ments through the amplifier section, with
controls on flat position, show that the
distortion is less than 1 per cent at 2 volts
output, and less than 2 per cent at 5 volts
output. Hum level is satisfactorily low,
being approximately 45 db below l-volt
output at the maximum setting of the vol-
ume control on rroxo, and about 65 db
below 1-volt on the TAPE and AUX inputs.

Sensitivity appears to be better than 3
microvolts on IFM; factory specifications

call for 2 microvolts on AM. With two i.{.
stages used on AM, the selectivity is excel-
lent, and the 10-kc filter effectively elimi-
nates any interstation signal, whether on
BROAD Or SHARP,
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the new
razier-11 lay

horn

BASIC UTILITY SYSTEM .

a new dimension i sound reproduction SR bR REAY

1. Revolutionary New Damping
principle . . . practically eliminates
hangover and intermodulation
distortion.

2. Compactness of unique design gives
performance equal to enclosures three
times the size.

3. High Dispersion Factor ... eliminates
the “point source” of sound.

4. Low Distortion . ..lower than many
amplifiers.

5. High Definition .. .each instrument is
reproduced with authentic brilliance
and clarity.

WRITE FOR FREE LIVERATURE AND PRICE LISY,

L_' THE SHADOW-BOX THE TRADITIONAL
Sce the variety of beautiful F-M
b h, . d horm models in authentic bench
ENCI-C? af te crafted cabinets on display at the 1 Adae (J
e Sight & Sound Exposition at Chi. nfernalzonal Electronics Corp.
ca ngt'y cago’s Palmer House, Room 815, 159 HOWELL STREETY

and at the New York Audio Fair,
Hotel New Yorker, Room 533.

DALLAS, TEXAS
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Equipment Report
: (from page 32)

reproduction quality, and most manufac-
turers—uwishing to ensure optimum results
with their cquipment—have made sure (lat
they offered an arm which was designed to
work with their own cartridge. In many in-
stances, these arms have achieved favor
amang users to the extent that they were
being used with the cartridges of other
manufacturers. Wishing to ensure the avail-
ability of an arm especially designed to
work with the 215-216 series of pickups,
Fairchild now offers two transcription
arms—Model 280 for 12-in. turntables. and
Model 281 for 16-in. turntables, The 12-in.
model is shown in Fig, 5, and the appcar-
ance of the 16-in. model is similar except
for the length.

Desirable features of this arm arc: {ree-
dom from low-frequency resonances and its
adjustability for stylus force, height of arm,
drop limit, and leveling. The adjustments
are readily made, using thumb screws for
stylus force control and drop limit. The
former tightens or loosens, as required, the
main supporting spring; the drop limit con-
trols the lowest point to which the stylus
can drop so the stylus need never touch the
turntable when no record is on it.

The height adjustment is controlled by a
set screw in the base which bears against
the supporting post. Levelling is accom-
plished by tightening or loosening the three
screws holding the base to the motor board
—rubber bushings between base and board
take up the slack. When properly installed,
the arm rests at a point 7 in. from the cen-
ter of the turntable, and the curvature of
the arm is practically concentric with the
record. At the rest position, the arm is
held in place by a built in spring clip which
eliminates the nced for a separate holding
device.

The arm itself is of square cross scction,
with the rear portion free to revolve about
the vertical axis, the front of the arm being
pivoted about a horizontal axis. The design

-
Fig. 5. Fairchild Model 280 Transcription Arm.

ensures cqual stylus force over a vertical
position of at least 3 in. so records can be
stacked up if required, as on a record
changer.

The pickup is mounted on a slide which
clips into the front end of the arm, permit-
ting the user to have a number of pickups
mounted for different applications with
ready interchangeability. Contact to the
pins on the back of the pickup is made by
two springs which short together and pre-
vent an open circuit when the pickup slide
is removed. A snap-out button is provided
on the top of the arm to accomodate car-
tridges with turn-around styli.

The Model 826A transformer, Fig. 6, is
designed to match the 80-ohm impedance
of the 215 series of cartridges, and the
secondary should be terminated by an input
resistor of approximately 30,000 ohms.
Thus the usual input resistor in the preamp
—47,000 ohms—is a satisfactory match.
The principal advantage of the transtormer
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is its mounting. The primary connections
are made through i standard phono jack,
and the secondary output is throngh a 30-
in. shielded cable terminated with a pin
plug. Thus the normal lead from the pickup
arm is removed from {lhe preamp and
plugged into the transformer input, and
the output cable is plugged into the preamp
jack. The transformer is mounted by means
of a clamp which attaches to the cabinet
with a single wood screw. Thus it is pos-
sible to locate it at a point where the hum
pickup is at a minimum, with movement
about the mounting screw and axial rota-
tion permitting an adjustment for an ab-
solute minimum of hum. This feature of
adjustment is clever, and deserving of con-
siderable commendation.

L.E.E. “CATENOID"
FOLDED HORN

ME FOLDED HORN enclosure offered by
Tthe Laboratory of Electronic Engincer-

ing is of unusual design, yet manages to
radjate an excellent-quality signal from a
relatively small box. The woofer section of
this enclosure—its principal feature since
the mid-range speaker and the tweeter both
radiate directly toward the listener—con-
sists of a low-frequency speaker in an in-
finite-baffle enclosure and radiating down-
ward. The “horn” begins at the speaker,
expands along the bottom of the cabinet, up

Fi-g. 6. Fairchild Model 826A step-up trans-
former to match the 215 Series of moving-coil
phonograph pickups.

the front, back to the wall corner, and out
at the sides. The expansion curve of the
horn is termed *‘Catenoid,” which is more
adaptable to straight-sided passages than
is the exponential. Crossover {from the
woofer to the mid-range speaker is at 300
cps; from mid-range to tweeter is at 6500
eps; well out of the fundamental range of
music.

In direct comparison to what we consider
our “standard” loudspeaker, we find that
the LEE enclosure offers smooth response
over the range from 30 to 15,000 cps, but
no absolute measurements were made on
the complete speaker. It was felt, however,
that performance was remarkably close to
the “standard” over all but the very lowest
ranges, which is to be expected since the
“standard” is a large 874 cu. it. horn-loaded
corner cabinet emploving a heavy-duty
woofer, multicellular mid-range horn and
driver, and a popular super-tweeter unit.

The LEE Catenoid system is compact—
measuring only 36 in. high and 28 in. along
the two walls from the corner—and its at-
tractively finished. Its relatively small size

should make it very popular with those for
whom space is a commodity that is not too
abundant, As usual, the decor of a room
could absorb this corner speaker without
any apparent reduction of room area. Side
radiation of the very fow frequencies gives
the very desirable effect of a large source—
completely devoid of the “hole in the wall”
feeling common to certain types of speak-
ers. Under measurement, however, this
feeling of “hole-in-the-wallness” can usu-
ally he attributed to minor resonance peaks
which serve as formants, giving one or
more humps in the response curve and
coloring the reproduction accordingly. The
Catenoid seems to be completely free from
any such resonances, the reproduction being
smooth over the entire audio spectrum.

Fig. 7. Laboratory of Electronic Engineering’s
three-way Catenoid loudspeaker.

AF-860 PILOTUNER

There are two schools of thought as to
how a tuner should be built—one believes
that the tuner should be stripped of all
controls except the tuning knob aud a se-
fector switch to chopse between AM and
FM, while the other believes that all con-
trols should be incorporated in the tuner,
which thus becomes the operating center
for the system. There is much to be said
for both sides, but there is no gainsaying
the advantage of economy when the sec-
ond school 1s followed, for only two sepa-
rate units are required—tuner and power
amplifier—and installation is considerably
simplified. Greater flexibility is the princi-
pal advantage of the first method, and as
recently as two years ago this was impor-
tant becanse none of the tuners then avail-

able were fitted with suitable tone and
phono-equalization controls. Now, how-

ever, most tuners have excellent control
flexibility, and the economy of the two-
unit system becomes important.

The new AF-860 Pilotuner belongs to
the second school of thought. It provides—
in addition to a sensitive AM-I'M tuner—
a phono preamp with both turnover and
rolloff separately adjustable, separate bass
and treble controls, and a selector switch
for choosing the desired signal source, be
it radio, phono, tape recorder. or some
other “auxiliary” input. In addition, this
switch chooses two degrees of sclectivity
for the AM scction of the tuner, and
switches the indicator lights and the tun-
ing meter. There is also an AFC control.

The tuning meter itself is one of the in-
teresting innovations of this tuner. Here-
tofore available on only the most expensive
tuners, the meter gives a more reliable in-
dication than is possible with the more
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“ Sixth Annual Convention Program

AUDIO engineering society

Hotel New Yorker, New York City. October 14-15-16, 1954

Technical Papers

All sessions to be held in the
North Ballroom

Thursday, October 14th
9:30 a.m.

Annual Business Meeting

of the
AUDIO ENGINEERING SOCIETY
10:00-12:00 a.m.

MICROPHONES

Chairman : B. B. Bauer
Shure Brothers, Inc.

CATHODE FOLLOWER CIRCUITS
APPLIED TO A MICROPHONE

Joux K. Hrirrrarp, James .
Altec Lansing Corporation,
Hills, California

The cathode follower vacuum tulie is nsed as
an impedance translator between the miniature
condenser microphone and the output circuit. It
is evaluated for hoth the triode and pentade con-
nection, and 1t is shown that the pentode con-
nection is the most favorable in terms of input
admittance.

A means for minimizing noise arising from
thermal agitation and leakage current is presented
with' data relating the noise threshold to the real
component of the microphone circuit impedance.

MICROPHONES FOR INFORMAL USE

L. M. Wrcixgrox, R. M. CarreLL, RCA
Electronic Products Division, Camden,
New Jersey

Television programing often requires that miero-

NOBLE,
Bewverly

phones be used informally, off the axis aof the
speaker's mouth. An integrating audiospectrom-
cter is used to determine the approximate re-

sponse curve for proper halance when the micro-
phone is worn on the chest or lapel A upew
miniature microphone having suitable frequency
response and directional- chiracteristics for in-
formal use is described.

UNIAXIAL MICROPHONES

Harry F. Orsoxn, JouN PRESTON, AND
J. C. Breazey, RCA Laboralories,
Princeton, N. J.

Uniaxial microphones are unidirectional micro-
phones in which the maximum response occurs on
the principal eylindrical axis. Ribbon transducers
are used in these microphones beecause of the outs
standing and desirable characteristies of these
systems as demonstrated in more than two decades
of use. Distributed aud lumped acoustical resist-
ance terminations and phase shifting networks nave
been developed for untaxial microphones. Uniaxial
microphones of bLoth first and second order have
been developed.

A STABLE LABORATORY STANDARD
CONDENSER MICROPHONE

Josern F. Hounek, [r., Kellogy Siwiich-
board and Susply Co., Chicago, Il
This microphone is designed to provide calihra-
tion stability in the aurlio frequency range in labo-
ratory, studio and testing applications. Feztured
are rugged construction and spring loading which
maintain constant diaphragm tension. Modifiea-
tions of the acoustic controls provide a pressure
or free field type. Each has uniform characteristics
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and meets ASA performance requirements in its
own applicatiorn.

A METHOD FOR QUANTITATIVE
MEASUREMENT OF WIND NOISE
SENSITIVITY IN MICROPHONES

R. M. Canrerr, RCA Electronic Prod-
nets Division, Camden, N. J.

A long, spring suspended pendubum iz pre-
sented as a simple means of making quantitative
measurements of the wind noise sensitivity of
microphones, Measurentents of the velocity-dis-
placement characteristies of a typical pendulum
are presented.

2:00-4:30 p.m.
MISCELLANEOUS &
TAPE MACHINES

Chairman : Sherman M. Fairchild
Fairchild Recording Equipment Corp.

A MOVING-COIL FEEDBACK
DISK RECORDER

C. C. Davis, Westrex
Hollywood, Calif.

The distinctive feature of thizs recorder is the
application of corrective ieedback originating in
the actual stylus driving mechanism. Thus, the
motion of the stylus is accurately controlled, ir-
respective of recording conditions over a wide
range of amplitudes and frequencies. The latest
improvements are described and inelude a simple
method of applying heat to the stylus and the use
oi tapered shank styli to facilitute their replace-
ment.

Corporation,

AN EXTERNAL AUTOMATIC SWEEP
GENERATOR FOR USE WITH
CATHODE RAY OSCILLOSCOPES

Avax Brocu, Audio Imstrument Con-

pany, Inc., New York City

The instrument, which has no manual controls,
accepts a repetitive signal with a frequency be-
tween 20 and 50,000 cps, and with any reasanable
amplitude, [t delivers a constant-amplitude linear
sawtooth at one-half the input frequency, which
serves as a time-baze (two cvcles long) for the
associated oscilloscope.

Use of the instrument climinates much of the
adjustment normally associated with oscilloscopic
use, and makes it essy to carry ont continuous
abservation of wavelorms while the frequerey is
varied, since the time hase is automatically locked
to the signal over the entite frequency range.

AN EXPERIMENTAL STUDY
OF DISTORTION

C. L. LeBEL, Audio Instrwitent Co., Inc.,
New York City

The measurement of non-lincar
various methods is studied.
seenred by wvyrious methods are compared and
the limitations of theoretical interrelations  dis-
cussed. It js emphasized that a method whose re-
sults do not correlate with the opinion of the ear
haz little practical utility in audio,

distortion by
Measurement yesults

TRANSISTORIZED MAGNETIC
TAPE RECORDER

A. 1. Aronson, RCA Engineering Prod-
ncts Digision, Camden, N, J.

An experimental transistorized record-playback
tape  recorder with performance Lih.’n':l(‘.l(_'\‘jslllL:s
equal to or better than conventional recorders is
deseribed. Direet coupling to the loudspeaker and
utilization of the tape drive motor for a power
transformer eliminates the need for costly and
butky iron cored components, The amplifier stages
are stabilized for bath t(emperature change and
transistor variation.

DEVELOPMENT OF A SUB-
MINIATURE TAPE RECORDER

Avperr C. Travis, Jr., President, Broad-
cast Equipment Specialtics Corp.

Subject matter covers the problems and solu-
tions involved in scaling down the transport and
amplifier to pocket size witbout undue saerifices
of [umetions, recording time, and quality while
simultanesusly utilizing a maximum of readily
avaiiable componemts. The result, the Tapette,
which iz as small as the Mimfon wire recorde:
is described,

1. Rei: Journal of AES, Vol
January, 1933,

1, Numher ),

DEFINITE STEREOPHONIC SOUND
CoroNEL R. H. RANGER
Rangertone, Inc.

Friday. October 15th
TAPE MEDIA

Chairman: Col. Richard H. Ranger
Rangertone, Inc.

10:00 a.m,

FREQUENCY MODULATION NOISE
IN MAGNETIC RECORDING

R. A. vox Beurex axDp R. J. Youns-
quist, Misesota Mining & Manufac-
turing Co., St. Paul, Minnesota

Certain noise effects associated with high ire-

quency recorded signals are attributable to rapid
fluctuations in the speed of the magnetic tape as
it passes over the recording heads. The mechanieal
sources of these speed variations are investigated
and their frequency modulation cffects upon the
signal are guantitatively evaluated.

MAGNETIC RECORDING
MEASUREMENTS

Warter H. Erickson, RCA Fictor Divi-
sion, Camden, N. J.

The current need for measurement standardiza-
tion in magnetic recording is diseussed. Problems
associated  with measurement of frequency re-
sponse, non-linear distortion, recorded level, noise,
modulation noise, layer to layer print-through
erosstalk, erase efficiency, and tape speed nre
cvaluated with respect to systems standardization
on measurements on a particular recording.

DEFECTS IN MAGNETIC RECORDING
TAPE, THEIR CAUSES AND CURES

Frank Ravocy, Audio Devices, Inc.,
New York City

Imperiections in the surface of magnetic tapes
has been a problem to the special data and home
recording fields., Squeal, stickipg and the level
variations have been caused by deposits on the
head due to the shearing of imperfections.

Through improved binder formulation and coat-

(Continued on page 96)

53



IN ATTENDANCE

William H., Thomus NVillizom Hiotsfeld
George P. Halkides

LEONARD RADIO, INC. 536 & 537

89 Cortlandt St,, New York 7, N. Y.
Products: Hi-fldelit gound  equipment,
record plavers, tuners, amplifiers, speak-
ors, cabinets, tapes, records, ste

IN ATTENDANCE

Leonard Levy
Lawrence J. Silverman
J. Davis

Beatrice Silverman
Bernard Bernstein

Sidney Schugur
Norman Sanders
Ellis Rasen
Sam  Lewis
Syivin Levy

LERU LABORATORIES, INC. 707

Black Oalk Ridge Rd, \Wiyne, N. J.
Producets: Siemens Final Fidelity Radios
and Phonographs imported fronm Western
Germany. Also AM-FM-shart-wave tuners
and audio amplifiers with speskers in one
packige,

IN ATTENDANCE

1enry Goldsmith Hy Bloom
H. K. Hansen
LONDON RECORDS, INC. 831

539 W. 25th St., New York, N, Y.
Prodnets: London FIFRR Records.

IN ATTENDANCE
Harry C. Krusa Herbert Goldfarb
Leon €. Hartstone Henry Principe
Pierre Bourdain Herbeért Helman
Remy Van Wyek Ifnrkas

THE MAGNAVOX COMPANY

Fort Wayvne 4, Indiana
Products: The Magnavox hi-fidelity phono-
graphs; hi-fidelity radle-phonographs: hi-
fidelity radins; televigion: televigion-radio-
phono comhbinations.

IN ATTENDANCE
. L. Redden B O'Harn

» Welbsr 0. Price
4. Wilkens

722-23

faf o
i

MAGNECORD, INC.

225 W, Ohio St., Chicago 10, 11
Products: Tupe recording systems rfor pro-
fessional and hone use.

604-5

IN ATTENDANCE

James R. Butler D. X. Hornhogen
John Wm. Hines George . Gynn
W. 8. Hartford

THE MAICO CO,, INC. 507
21 N. Third St, Minneapolis 1, Minn,
Prodncts: Audio-frequeticy curve Lraocer
Liearing aids; audiometer psychometer:
chromilyzer: auditory e Systems.
Hearing tests available to all hi-fi fans.

IN ATTENDANCE
clittard A. Nygard

MAJESTIC INTERNATIONAL
CORPORATION
Subsidiary of The Wilcox-Gay Corporation 701

78 Washingteon St.,;, Brooklyn 1, N. Y.
Products: GRUNDIG-MAJESTIC INTER-
NATIONAL: Mini-Boy Pocket dio;
Table Model AM-FM Short Wave Radios:
Transworld Portable AM-I'M Short Wave
Hadio; Ultra-High-Fidelity AM-FM Radio-
Phonograph  Combinations;  Ultra-High
Fidelity AM-FM Radio-Phonograph-Tape
Reécorder Combinations.

WILCOX-GAY: Tape Recordio Porta-
able, Hi-IMi portable, Hi-I"i De Luxe, Tape
Recordiogrand, Hi-P'i De Luxe Console.

MAJESTIC RADIO & TRELEVISION:
?Yu:]sju Mate Battery-Electriec Phonograph-
xadio.

IN ATTENDANCE

Leonard Ashbach Harry Goodman
LLouis Silver Victor Monner
L. M. Sandwick Louis Belmont
Jozeph G. DeVico Arnold Bromberger
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NEW!
Realist”

HIGH-FIDELITY
RADIO TUNERS

Designed by Radio Shack
to meet the demand for
substantial quality
at a direct-to-you
sensible price!

Guavantee: 5 microvolt sensitivity
for 30 db quieting on EM tuner. 5
microvolt sensitivity on AM tuner,
Standard RETMA 90-day guavaniee.

IFI‘L&[C :’1

New 224-Page
1855 Catalog,
Write Today!

O FMTUNER...___._ $39.95
() AM TUNER______. $29.95
() MAG. TAPE -______ $1.85
() CATALOG_________ FREE

NAME

STREET

TOWN

FM
39"

ARMSTRONG! AFC! TUNED RF STAGE!

AM
29"

TUNED RF STAGE! AC! LOOPSTICK!

M...

5 uv sensicivity; tuned RF stage; Armstrong
circuir with double-tuned limiter, low-noise
triode mixer; balanced AFC; 20-20000 cps
0.5 db; 180 kc bandwith, 6 tubes {‘2
dual) plus rect.: AC_ power sapply. Only
4% H x 94 W x 6%” D; ship. wt. 6V

AM...

S uv sensitivity; taned RF stage; 8 ke band-
wich; superhet; 20-5000 cps =3 db. 5 tubes
(1 duzl); AC power supply. Same size as
FM rtuner,

PLUS VALUES: ultra-compact to fit any-
where; built-in tape output, phono/function
switch, solid 1-piece full-panel front. For
binaural — purchase of both tuners saves
you at least $100, Use with any amplifier,
radio, , sound system, Both tuners
EXACT match! Exclusive at Radio Shack!

NEW!

““ARCHER' Magaectic recording tape, 7 ree),
plastic_basc 1200 ft. x Ys”, at the lownst
price in lhe country! Exclusive at Radio
Shack. Guaranteed 1st nuality.

B $4 85

S

RADIO SHACK

CORPORATION
167 Washington $t., Boston 8, Mass.
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THIS IS THE NEW IMPORTED

Hi-Fi Audio Line: s

' L

. RIE X
Porpeturm-Ebnerx
Created by craftsmen
whose love for music in-

spired the finest phono-
graph instrument made.

Featuting:

* The only truly automatic
and foolproof changer
(patented), playing ten intermixed records,
without pre-setting, in any odd size between 6” and 12”.

+« Precision built: free from rumble and acoustic feedback.

* Automatic mut‘ir;g switch. Automatic shut-off. Built in 3-stage tone filter.
Spring mounted chassis.

* Famous P5000 magnetic cartridge, with freedom from distortion over the
whole frequency range of 30 to 18,000 cycles, giving “true-to-nature”

reproduction of exceptional brilliance.
VORTEXION
PROFESSIONAL QUALITY
TAPE RECORDER
Featutring:

* Three individual motors.

% Speed: 7% and 3% LP.S,, dual
tracks.

* WOW and FLUTTER less than
.2%. Frequency 50—12,000 C.P.S.

* Accommodates 1750° reels (8”).

TAPE TRANSPORT MECHANISM

5 (Without Amplifier)

Featuring: t!

* Three individual motors. * Frequency response better than

* Speed: 7% L.P.S., dual tracks. 50—10,000 C.P.S.

* Hi-Fi record/playback and erase @ * WOW and FLUTTER less than
. heads. 3%.

% Push button control. w Accommodates 1200 reels (7°).

o ¢ 00 00 9000 06 8°@ 0000 0.0.00 00C-.C-0-0 9.0 0.0 06.0.0 0PH. 0006 0.0 0 ¢ a0 0"E
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Ask for descriptive literature SOLD THROUGH MANUFACTURERS AND JOBBERS

FEN ON OMPANY’ 15 MOORE 5T, N. Y. 4. N VY.

Visit us ab the HOTEL NEW YORKER, October 14-17, 1954. AUDIORAMA 1954, Room Numbgor 502

l Grampian, feedback, disc
“ Ew. recording cutter head...

With naw afflliated amplifier, R.A.3.C.,
will fully provide recommended
professlonal working characteristics

and an ondisteried oulput of 60VA
for maximum pecformance . . .
especiolly when the full range of
‘ radius compensalion is to bo used.
Wide frequaency range 30 ¢/s to 20
ke¢. . .supsrior dransient response
:oing‘hedbuck loop

.« . flux-corre
H '°n bal

Ha a a a a 68 00 0082 2538 e

Reeves Equipment Corp.

10 East 52nd Street, New York 22, N. Y.
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S. B. MARANTZ 704

256 W, 43rd St., New York 36, N. Y,
Products: The Marantz Audio Consolette
(control preamplifier-equalizer) featuring
high-quality construction plus low distor-
tion and noise.

IN ATTENDANCE
S. B. Marantz Sidney S. Smith

MARINE VIEW ELECTRONICS INC. 547

744 E, 138th St., New York 54, N. Y.
Produets: Hi Fi tuners, amplifiers, prea-
amplifiers.

IN ATTENDANCE

Peter N, Tsokris Edward Wineblatt
Henry Moro-Lin

JEFF MARKELL ASSOCIATES 508

764 Sixth Ave, New York 10, N. Y,
Products: Equipment cabinets and loud-
speaker enclosures for home hi-fidelity

systems.
IN ATTENDANCE

Jeff Markell Wyn Kramarsky
Mary Leighton Leonard Zlowe

McINTOSH LABORATORY, INC. 607

320 Water St., Binghamton, N. Y.
Products: Hi-fidelity amplifiers.

IN ATTENDANCE
Gordon J. Gow

MERCURY RECORD CORP. 628

35 B. Wacker Dr., Chicago 1, IlL
(New York Office—1733 Broadway)
Products: Phonograph Records (Featur-
ing “LIVING PRESENCE" Ultra Hi-Fi).
IN ATTENDANCE

Wilma Cozart David Hall
Ronald Wige

MINNESOTA MINING AND
MANUFACTURING COMPANY 508

900 Fauguler Ave., St. Paul 6 Minn.
Produets: “SCOTCH” Dbrand magnetic
tapes and accessory items.

IN ATTENDANCE

Paul W. Jansen James J. McDonald
Daniel E. Denham William F. Enright
Jack A. Watson Peter B. Van Deventer

MOONEY-ROWAN PUBLICATIONS 738
Severna Park, Md. oL -
Products: "Tape Recording” magazine,
“The Sound Salesman,” "Audio Industry

Directory.”

IN ATTENDANCE
Mark Mooney, Jr. Myrs, Mildred Stagg

MOTOROCLA INC. 849

4545 W. Augusta Blvd., Chicago 61, Il
Produots: Portable, table model, and con-
sole radios and radio phonograph combina-
tions.

IN ATTENDANCE

William E. Nelson Edward Fleissner

George Halsted Willam Fife
MOTORCLA-NEW YORK, INC. 833

29-30 Hunters Point Ave., Long Island
LY NGRY

Products: Ampro tape recorders; Moto-
rola hi-fidelity phonographs.

IN ATTENDANCE

Paunl Lewis Arthur Weliss
Hank Plerro Robert Salchek
Hayrold Brenner Max Boyarsky
Audrey Annenberg Mert Firestone
Lew Raskin Hy Berkowitz
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MUSIC AGE, INC. 618

Route 4, Paramus, N. J.
Products: Products of all leading manu-

facturers.
IN ATTENDANCE
Charles Mendelsohn Fay Mendelsohn

Nat Mendelsohn Wm. Bowman
Phyllis Mendelsohn Lou Mazzola
MUSIC AT HOME 705

20T B.-87kh 8,y New York 16, N: X,
Products: Music A¢ Homs Magaszine and

books.
IN ATTENDANCE

Milton Sleeper " Mary Yiotis
Fred Klingenschmitt Fred Reynolds

NATIONAL COMPANY, INC.  611-12-13-14

81 Sherman St., Malden 48, Mass.
Froducts: National “Horizon” line of AM-
FM tuners, audio ampliflers, preamp-con-

trol units,
IN ATTENDANCE

Lynn Eaton R. S. McQueen
C. G. Barker Richard Gentry
Jack W. Willsun

NEWCOMB AUDIO PRODUCTS CO. 623

(‘ggfu Lexington Ave., Hollywood 38,
Calif.

Products: Hi-fidelity home music ampli-
fiers; AM-FM tuner; phonogranphs; tran-
seription plavers; public address equip-

ment.
IN ATTENDANCE
Robert Newcomb Donald Warner

ORRADIO INDUSTRIES, INC. 727

T-120 Marvyn Road, Opelika, Alabama
Products: Introducing the IRISH *“Collec-
tor's Cabinet” and IRISH Sound-Plate
Mylar Tape. Also showing IRISH Green
Band and IRISH Brown Band recording
tape. Complete line of IRISH Tape acces-

sories.
IN ATTENDANCE

J. Herbert Orr Milton Baum
Jhn Kenney Irank Adams
Jules Bressler Jim Williams

THE PENTRON CORPORATION 501, 552, 553

777 8. Tripp Ave, Chicago 24, Il
Productas: The All-Electronic Orchestra
Production presented every half hour.
Also exhibiting the Dynacord professional
recorder, the Pentron portable with exclu-
sive Monomatic control, Pentron multi-
speed recorders, 3-speaker hi-fi recorders
with roving speakers, a comnplate line of
tape recording components for custom in-
stallation or portable use, and a complete
line of recorder accessories.

IN ATTENDANCE

Irving Rossman Walter Fleiser
Theodore Rossman Bernard Sahlins
Robert L. Farnsworth Al Sroka

Martin Mann Jay Nichols
Robert Stang
PERMOFLUX CORPORATION 640

4900 W. Grand Ave., Chicago 239, 11L
Produocts: Hi-fidelity speakers and speaker
gystems; hi-fidelity headphones; tweeters,
and crossover networks.

IN ATTENDANCE

L. M. Helneman A. H. Binash
R. S. Fenton George A. Rhodes
F, J. Van Alstyne Leon L. Adelman

PICKERING AND COMPANY, INC. 624

309 Woods Ave., Oceanside, N. Y.
Produots: Magnetic cartridges, pickup
arms, equalizers, preamplifiers, equalizer
—preamnplifiers.

IN ATTENDANCE
Walter O. Stanton George P. Petelin

PILOT RADIO CORPORATION 729

37-06 36th St., Long Island City 1, N. Y.
Produocte: Pilotone hi-fidelity amplifiers
and preamplifiers; AM-FM and FM Pilo-
tuners; Encore by Pilot hi-fidelity port-
able phonograph; Pilot remote control
television custom chassis.

IN ATTENDANCE

Joseph N. Benjamin W. Hayes
Edwin Cornfleld Adolph L. Gross
Richard Shottenfeld Jerry Graenberg
Sol Abilock Lou Abeles
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NIVERSITY'S amazing new three-way speaker system
—the COMPANION—has been judged by the fore-
most authorities in the high fidelity field. Read what they

have to say:

"The sound, for an enclosure of
this size, is up to University's
high standard. The level control
on the tweeter is a good ideo.
Bass was surprisingly full, and
definition in the middles and
highs was good even a! high
levels ., . We're certain thal a lot
of people will like this, and
with good reason.’’

HIGH FIDELITY

"ltis @ handsome piece of equip-
ment, and does not engender
listening fatigue on the part of
its ouditors —which is important
with any loudspeaker.”

AUDIO

'...easy fto carry back and
forth...simple and compact...
attractive and useful piece of
furniture . .."

MUSIC AT HOME

As you can see, the verdict is overwheimingly in faver of the University Companion.
FOR COMPLETE INFORMATION, WRITE DESK NO. 23

Ly

it

W

A=, UNIVERSITY LOUDSPEA

W B0 SOUTH KEMSICO AVEMUE =« WHITE PLAING, N. Y.

KERS

INC.
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Audio Fair Exhibitors

PRESTO RECORDING CORPORATION

P. O. Box 500, Paramus, N. .I.
Products: Digc and tape recording and re-
producing equipment; lacquer-coated alu-
minum blank recording discs.

IN ATTENDANCE

Thomas B. Aldrich Alfred Jarysz
Austin B. Sholes Thomas L. Aye
George J, Saliba Alfved Zrike
M. M. Gruber

621

RADIO CORPORATION OF AMERICA
840-1-2-3

Front and Cooper Sts, Camden 2, N. J.

Produets: Hi-fidelity 'Victrola® phono-
sraplhis: phonograph  records; hi-fidelity

COMPOTEnts.
IN ATTENDANCE

Richard Weddell |
James P. MceCarvill

James M. Toney
Jack M. Williams
arry W, Kauvaga

THE RADIO CRAFTSMEN, INC. 726

4401 N, Ravenswood Ave.,

Chicago 40, IlL. -
Products: Hi-fldelity FM-AM tuners; pre-
amplifiers and amplitiers.

IN ATTENDANCE

John I Cnshman

Larry J. Hermann
1., 8. Hicks

Robert Finiay

RADIO-ELECTRONICS 716

25 West Broadway, New York 7, N. Y.
Products: Radio-Electronics Magazine, hi-
fidelity and other Gernsbhack technical
radio-e¢lectronic books,

IN ATTENDANCE

John J. Lamson
Lee Robinson
I'yed Shonamin
Robert 10, Scolt
Jerome Kass
G, Aligquo

M. Harvey Gernsback
2. AL Fallath

Angie Pascale

Martin Clifforad

I, Queen 4
Wm. Lyon MeLaughlin

T’s a breeze to set up and operate
this remarkable single-package
amplifier. G.E. designed it for ex-
treme portability. Total weight with
batteries just 35 pounds. Forget
about assembling and handling a
bulky group of amplifier units . . .
go on location with the BA-G-B!

Note This Package
Of Plus Quality Features:

@ Built-in 400 cycle tone generator elimi-
nates “‘woofing” time...speeds level
checks (an original G-E development).

@ Special cue circuit yields 30 db gain be-
tween phoneline and headset with line
key in cue position—eliminates need of
socond line for cue circuit.

@ Llow level oculput permits feeding pro-
gram to any associated sound systern.

@ AC or haitery operation solves power
failure problems.

r———————————————-—_—————--—--—————

Electronics Park, Syracuse, New York

CITY . . ..«

— e E— —— ——

.——-GENERAL @3 ELECTRIC---
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General Electric Company. Section X44104

Please send me a copy of Bulletin ECB-1.

PORTABLE
AMPLIFIER

BA-6-B

@

‘RADIO MAGAZINES, INC.

616

204 Front St., Mineola, N. Y.
Products: AUDIO Ma;_;u.z[nu: 1at audio an-
thology: the 2nd audio anthology;: ‘‘The
Wear & Care of Records & Styli,” "Elec-
tronic Musical Instroments.”

IN ATTENDANCE
Henry A. Schober Harry N, Reizes
¢, G MeHroud Sanrord R, Cowan
Sanford . Cahn Edgar I5. Newman

RADIO & TELEYISION NEWS

366 Madison Ave,,
Produects: NMagizines.

514
New York 17, N. ¥,

IN ATTENDANCE

ek Itanaga
Lent Osten
Murray Goldman
Jerry Jacobs

Oliver Read

Bill Stocklin
Chuck Tepfer
Mike Michaelson
Mike Kaufman

RADIO WIRE TELEVISION, INC.
(Lafayette Radio) 645-46

100 Sixth Ave., New York 13, N. Y.
Prodnctsg: Amplifiers, tuners, speakers, re-
corders.

IN ATTENDANCE

Paul Savell
Gerald Russell
L.ou Davis

Harold M. Sperber

Arthur Waohl

i)l Nagatu

Robert MeA. Murray
Seyvmoiur Moed
Lionel Zimmerman

REEVES SOUNDCRAFT CORP. 603
10 E. b2nd St., New York 22, N. ¥,
Products: SOUNDCRAFT magnetic re-

cording materials.

IN ATTENDANCE

Frank B. Rogers, Jr. William H. Deacy
Thomas J. Sey Lronald E, Wiar
William A. Morrison

REGENCY DIVISION—I.D.E.A., INC.

724
7900 Pendleton Plke, Indianapolis 26,
Ind.

Products: IHi-fidelity amplifiers & FM-AM

tuners.
IN ATTENDANCE

Verne I.. Roberts

Bea Jones
R. W. Mitechell

IZ. C. Tudor

REK-O-KUT COMPANY 636

\‘_38‘:0] Queens Blvd., Long Island City 1,
FProducts: Manufacturer of precision 12%
and 16" turntables; dise recovders; record-
ing amplifiers; and hi-fidelity portable
P.A. phonographs with three-speed and
continuously variable-speed featuras; stu-
dio consoles; 12" and 16" overhead cutting

lathes.
IN ATTENDANCE

Fred Moulin
Philip Dubson

George Silber
Avery Yudin
Sydney Simonson

REVERE CAMERA COMPANY

320 J&. 21st St,, Chicago 16, 1L
Produets: Tape recorders.

IN ATTENDANCE
David Gassner Louis J, Wald

Harry BEllis Lester Berger
Robert ckert

527-28

JOHN F. RIDER PUBLISHER, INC.

460 Canal St, New York 13, N. Y.
Prodncts: Hi-fidelity, audio, tape recorder
and other publications on  electronics:
:11,150, Service Manuals on TV, Radio, and

AL

617

IN ATTENDANCE

John It Rider Milt Snitzer
Bill Marcus Hiarold ‘Alsberg
Irving Berger Herbh Geller
Murray Rudomin Stan Shiffman

ROCKBAR CORPORATION

215 I8, 37th St, New York 16, N, Y.
Produacts: Collaro record changers, play-
ers, crystals, transcription turntable,
automatic record combination, and acces-
suries,

641

IN ATTENDANCE
Syvdney Wimpie Ray Pfefler
Edward Straw Mort Wimpie
W, H., Habig W. MeAteer
AL W, Pleasanton
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RONETTE ACOUSTICAL CORPORATION 521

135 Front St,, New York 5, N. Y.
Produota: Crystal cartridges; pickup
arms; microphones; filtercells: crystal
tweetars.

IN ATTENDANCE

8. Storch Ira Moley
J. Bressler Anne Rose
SANFORD ELECTRONICS CORP. 711-12

157 Chambars St., New York 7, N. Y.
Products: Webcor (Products of Webster-
Chicago Corn.) tuape & wire recorders with
one sgpeaker and three speakers; radios,
¢lock radios with recorder and phonom‘&nh
jacks; wmanual and automatic phono-
graphs; automatic radio-phonogrphs; hi-
fidelity tape recorders and phonographs in
portable, table model and console model
styles: record changers in both chassis
and pan models with erystal, ceramie, and
reluctance cartridges: portable amplifier
with wmicrophone and phonograph Inputs,

IN ATTENDANCE

Charles Ollstein Charles Castle
Felix Gilbert Noel Mackay
Sidney Xoenig

HERMON HOSMER SCOTT, INC. 642

385 Putnam Ave. Cambridge 39, Mass,
Producta: Amplifiers; :-qualu,u‘ preampli-
fers; DYNAURAL noise suppressors;: tun-
ers; turntables; variable speaker oross-
overs; sound level meters and analyzers;
acoustic instrumentation.

IN ATTENDANCE

H. H. Scott David S. Gllson
V. H. Pomper %emuel IA,elt
E. . Dyett, Jr. Jack Flelds

D. von Reckling)nuse‘n Bernard Meyer
Marvin Grossman

SIEMANS & HALSKE MANUFACTURING 707

Black Oak Ridge Rd.,, Wayne, N.
Products: Siemens Final Fidelity Radlos
and Phonographs imported from Western
Germany. Also AM-FM-short wave tuners
and audio amplifiers with speakers in one
pickage.

IN ATTENDANCE

R. K. Fansen Hy Bloom
Henry Goldsmith

SIGHTMASTER CORP. 847
111 Cedar St, New Rochelle, N. Y.
Produncta: Amplifiers; Sightmaster speaker
system; record changer; AM/FM tuner;
matched vunit plan; cabinets and compo-

nents,

IN ATTENDANCE
S. 8. Ramsdell Bernard Karlan
Herbert Suesholtz Michael I, Kaplan
Leonurd Shair
MARK SIMPSON MFG. CO., INC. 543
\_32\ 28 49th 8t, Long Island City 3, L. 1.,
Produncts: IHi- ~fidelity mmplifiers; public
address ampliflers; tape recorders; disc
recorders; Intercommunication systems,

IN ATTENDANCE

Miryam Simpson Joseph Rice
Henry Berlin Ralph Aasen
George Watson Salo Nachtigall

Arthur Cauahan

SONEX, INC. 743
245 Sansom St., Upper Darby, Pa.
Produncts: Amplifiers and preamplifiers,
IN ATTENDANCE
Harold. Weinberg Isadore Cogan
David Xratzok William Shanahan
SONOTONE CORPORATION 740

P, O, Box 200, Elmsford, s
Px'odubts. Ceramic phono-'x.u)h curtridges.

IN ATTENDANCE

R. 1. Lewis N. H. Dieter
K. N. Mitchell
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WE ARE PROUD TO ANNOUNCE THE

realesl sddvance

IN AMPLIFIER DESIGN
IN TWENTY YEARS!

FISHER

L-MATIC

HE unusual, the choice —both are a regular and traditional

product of our engineering laboratories. Buc never before
have we oftered a technological advance so obviously needed, so
long overdue, as the exclusive FISHER Z-Matic. Regardless of
the speaker system, be it a modest 8” unit or a giant assembly,
the vast acoustic improvement contributed by FISHER Z-Matic
is instantly apparent and truly asconishing. For Z-Matic has at
one stroke eliminated the energy-wascing, distortion-producing
mismacch that has prevented the complete union of speaker and
amplifier ever since the advent of electronic sound reproduction.
Z-Matic is now standard equipment on all FISHER amplifiess.

30-Watt Amplifier - Model 50-A

100 wares pe1k' World’s finest all-triode
Isher. Uniform within 1 db, 5 to
(?000 cycles. Less than 195 distortion
zz 50 wats. Hum and noise 96 db below
full outpur. Oversize, quality components
and finest workmanship. $159.50

Master Audio Control - Ssies

“Finest unit yer offered.” — Radio and
TV News. 25 choices of record equali-
2ation, separate bass and treble rone con-
trols, loudness balance control. 5 inputs
and 5 input level controls, 2 cathode fol-
lower outputs.

Chassis, $39.50 o With cabinet, 397.50

What Z-Matic Does

® Multiplies the efficiency and effective audible
range of any speaker system, regardless of size.
® The continuously variable Z-Matic control
permits any setting, according to personal taste
or the requirements of (he speaker system
® Eliminates need for oversize speaker enclo-
sures and awtomatically correcss inherent defi-
ciencies in speaker or speaker housing.
® Z-Matic must not be confused wich tone,
equalization or loudness balance controls.

A Word to Our Patrons

Your FISHER 50-A or 70-A amplifier can be
ceadily equipped with Z-Matic. A complete kit
of parts and casy-to-follow instructions are
available at a cost of only $2.50 1o cover-
handling. Give serial number and model.

e

25-Watt Amulmer Model 70-A

50-watts peak! More clean warts per dollar.
Less than 1495 distortion at 25 waus (0.05%
at 10 wates.) Response within 0.1 db, 20-
20,000 cycles; 1 db, 10 o 50,000 cycles. Hum
and noise virtwally non-measurable! $§99.50

Prices Slightly Higher West of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. - 21-27 44th DRIVE * L. L. CITY 1, N. Y.

R
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SOLVE YOUR '

435 rpm

CUEING
PROBLEMS

) with HE New

REK=0=-KUT
45 rpm
CUEING

ADAPTER

The Rek-O-Kut 45 rpm cueing
adapter is an amazingly simple
and effective device. It consists
of a machined cast aluminum
disc with a built-in hub for 45
rpm records. Fits any turntable.

The record extends beyond the
rim of the adapter thus permit-
ting easy cueing by simply plac-
ing a finger against the record
“edge. The label area of the
adapter is recessed so that the
45 rpm record lies perfecily flat
with no tendency to wobble while
in play.

For convenient speed checking,
the label is imprinted with 45
rpm strobe patterns for 60 and
50 cycle operation.

, Net 695

At leading
Jobbders and
Distributors REK=0=KUT
or write
Dept.Rk-1 COMPANY

Manufacturers of Fina
Recording and Playback Equipment
ond Specialixed Sound Sysiams,

38-01 Queens Bivd., Long Jsland City 1, N.Y.

s = g
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Audio Fair Exhibitors

SPECTRUTONE SOUND ASSOCIATES, INC.
852

66 E. Gloucester Pike, Harrington, N. J.
Prodocts: Hi-fidality records.

IN ATTENDANCE

Pan) Weathers Irv. Brown
John Roy George Martha Cuneo

STANDARD WOOD PRODUCTS CORP. 517

47 W. 63rd St.,, New York 23, N. Y. -
Products: Hi-fl audio and TV furniture:
radio-phono cabinets, speaker enclosures,
companion cabinets, combination TV ra-
dic-plono eabinets,

IN ATTENDANCE

Borys I. Mirkin Arthur Grinblat
George Iintin Barbara Scott
Earl Gordon Lewls Kraves
Phil Gordon

STEPHENS MANUFACTURING
CORPORATION 601-2

8523 Warner Drive, Culver City, Calif.
Prodncts: Hi-fidelity loudspeakers; loud-
speakar enclosures; amplifier: condenser
microphones; wireless microphone; mul-
ticellular horns; high-frequency drivers:
theatre loudspeakers.

IN ATTENDANCE

Robert L. Stephens
Harry F. Izenour
Robert C. Tetherow

Jesse Adams
Neal Plerce

STROMBERG-CARLSON COMPANY 540

1226 Cliftord Ave. Rochester 21, N. Y,
Produets: Stromberg-Carlson “Custom
Four Hundred” Hi-fidelity components
and completed units in matching cabinets.

IN ATTENDANCE

A. G. Schifino F. H. Slaymaker
J. W. Farrow F. Gardner

R, P. Weis N. Berkowitz
M. T. Zegel A L. Foster

TANNOY (AMERICA) LIMITED
in assoclaticn with

TANNOY (CANADA) LIMITED

36 Wellington St., East, Toronto 1, On-
tario, Canada
Profucta: Tannoy 15”7 Dual Concentric
loudspeaker; Tanuoy 127 Duul Cuncentric
lovdspeaker: Tannoy 12" direct radiator;
Tannoy loudspeaker enclosures; 'Tannoy
hi-fidelity preamplifier; Tannoy hi-fidelity
amplifier; Tannoy plekup cartridges,

IN AYTENDANCE

Michael H. Fountain Mrs. M. Towler
Frederick A. Towler Robert Brock
Terence B. Livingstone

713

TECH LABORATORIES, INC. 630
‘BTergen & IEdsall Blvds.,, Pallsades Park,

Products: Reverberation generators, at-
tonuators, switches, potentiometers, dec-
ade boxes, bridges, test equipment.

IN ATTENDANCE
Magnus Bjorndal Guy Adams
Gerrett Van Baron Peter Stadnyk
TECHNICAL TAPE CORP. 551

177th St. & Ft. Harlem River, Bronx 53,
New York y
Products: ‘“Encore” magnetic
tape and allied preducts.

IN ATTENDANCE

Marvin Line
Wwhert Stang

»

recording

Paul Tohen
Frederick I. Kantor

TELECTROSONIC CORPORATION 525

35-18 37th St., Long Island City 1, N. Y.
Products: Tape recovders, flutter bridges
and transformers.

IN ATTENDANCE

Harry Sussman
Stanley Rosenberg
Ralph Rosenfeld
George Brown

George Winrim
Ted Kaufman
sernard Raboni
IPavid Libsohn

\

THE TETRAD COMPANY, INC.

62 St. Mary St., Yonkers, 2, N. Y,
Products: Diamond phonograph stylf. An
entirely new exhibit will be shown this
year. Kree microscope inspection of wvisi-
tors’ styli will be available. New tests for
needle wear will be demonstrated. Com-
parative effects of new and worn styli on -
hi-fidelity reproduction and record grooves
will be shown. Display of replicas of
world famous diamonds. Booklets on care
and storage of vecords.

733

IN ATTENDANCE

Morton V. Marcus Emanuei J. Marcus
Howard M. Weainberger

Edward P. Delaney

THORENS COMPANY

New Hyde Park, N. Y.
Produots; Direct-drive, governor-con-
trolled transcription motors contained in
record changers, automatle record players,
manual record players and transcription
turntables.

541

IN ATTENDANCE

J. P. Donohue
Adolph Friedman
Ben Pinz

R. K. Kind
P. W, Kind
E. L. Childs

TUNG-SOL ELECTRIC, INC.

95 Eighth Ave., Newark 4, N. J.
Producta: The 5881 beam power amplifler,
the 12A7 high mu twin triode, and other
electron tubes engineered for hi-fldelity
applications,

633

IN ATTENDANCE
J. D. van Qer Veer R. M. Andrews

E. Coon Gene Peet
H. F. Coock Alex Mitchell
M, Levine Herb Evander

Fred Warren ileade Hower

ULTRA HI-FI COMPANY

709 Sip St., Union City, N. J.
Products: Hi-fidelity sound systems; ra-
dio-phonograph consoles: phonograph
censoles; table top radio-phonograph con-
soles; cabinets; speaker enclosures; bass-
reflex speakers.

544

IN ATTENDANCE

M. Ingram Mrs. Irene Ingram

Louis Green

UNITED AUDIO PRODUCTS
Division of United Optical Mfg. Corp.

202-1 B.'19th St.,, New York 3, M. Y.
Produots: WIGO Hl Fidelity speakers,
extended range speakers, tweeters, woof-
ers, coaxlal speakers.

547

IN ATTENDANCE

Hugo Price
Edward Wineblatt

Julian Gorski
John Gorski

UNITED TRANSFORMER CO. 522
150 Varick St., New York 13, N. Y.
Products: Amplifier kits; transformers;

fllters; reactors; torolds.

IN ATTENDANCE

A. Mitchell
. L. Craige
I. Martin
. Knapp

S L. Baraf 1
H. Russell T
J. Barreca o
J. Cianciulli dJ

UNIVERSITY LOUDSPEAKERS 501, 552, 553

80 S. Kensico Ave.,, White Plalns, N. Y.
Products: University loudspeéaker compo-
nents, accessories, systems and enclosures.

SPIECIAL EXHIBIT: “THE ALL-ELEC-
TRONIC ORCHESTRA."

IN ATTENDANCE

Irving Golin
Larry Epstein
Charles Ray
Abe Cohen
Saul White
Edward Reese

George Sioles
Haskell Blair
Jock Brittain
Liee Weinstein
Arthur Gaines
Jack Pero
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V-M CORPORATION 741
Benton Harbor, Mich.

Prodqucts: Tape recorders; hi-fi phono-
graphs; record players, record changers.

IN ATTENDANCE

Irving Woolf Frank Brennan
Allen Woolf Roy Parr

George Brennan C. E. Seaman

J. C. WARREN CORPORATION 625

21 Hanse Ave., Freeport, N. Y.
Prodneta: Magnetic tape recorders; self-
contained battery or a.c. powered porta-
bles; endless-lpop $8-hour continuous re-
corders; recorders for specialized appli-
cations; wminiature portable and mobile
transmitters and receivers. Electronic en-
gineering, research, design, development,
production.

IN ATTENDANCE

J. C. Warren L. A. Wortman
H. W. Hornik _ K. Kyle

G. V. Rosenqgnuist W. Crossman
T. E. Goodwin VoS LAPaT
A. D. Stern KB, J. Finnegan

G. A. Heyburn

WEATHERS INDUSTRIES, INC. 852-53
66 K. Gloucestoer Pike, Barrington, N. J.

Produots: FM phonograph pickups; FM.

phonograph manual record players:; FM
ghonograph automatic record players; hi-
delity records using new processing tech-
niques known as the Weathers .Acousti-
metric Sound Tracing System.

IN ATTENDANCE

Paul Weathers Irv. Brown
John Roy George Martha Cuneo

WEBSTER-CHICAGO CORPORATION 711-12

5610 W. Bloomingdale Ave., Chicago, Ill.
Products: Hi-i Fonografs; tape record-
ers; radlo fonografs; clock radios; Disk-
changers.

IN ATTENDANCE

Charles Ollsateln Charles S. Castle
Sidney Koenig Noel Mackay
Max Horowitz Joe Austin

Fred Ressler

WESTMINSTER RECORDING CO, INC. 736
275 Seventh Ave.,, New York 1, N. Y.
Products: Hi-fidelity records.
IN ATTENDANCE
Henry L. Gage Edgar P. Talmus
M. Naida Victor Cohen
Martin Shapiro
STAN WRITE, INC. 706
725 S. La Salle St., Chicago 5, I

Products: Amplifiers, loudspeakers and
londspeaker enclosures.

IN ATTENDANCE

Stan White Eddie Bracken
ZENITH RADIO CORP. OF
NEW YORK 828-29-30

527 W, 34th St, New York 1, N. Y.
Produots: Extended range hi-fidelity radio
and {radio‘plmnograph combination ingtru-
ments.

IN ATTENDANCE
R. C. Wallace Wm. O'Krongley

WQXR 538

229 W. 43rd St., New York 86, N. Y.
Products: WQXR Broadcasts and promo-
tion material.

IN ATTENDANCE

Mary Rice Anderson Louis Kleinklaus
Robert Kreiger Zaven Masooman

This list is as nearly ac-
curate as possible at press
time,
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AND YOU WILL CHOOSE

"lorgo” . . « musical term—=
“with broadth ond dignlty.”

New Specially Designed Horn-loaded High Fidelity Speaker System

»

The Largo is a complete wide range speaker sysiem utilizing the new
Permoflux 8V81 Super Royal Eight speaker and 32 KTR Super
Tweeter in an aconstically advanced enclosure scientifically matched
to the speaker charncteristics. The enclosure is an entirely new and
unique horn-loaded non resonant baffle with horn loading of the
speaker back wave sccomplished in the cabinet bage. Every inch of
the cabinet construction serves an acoustically useful purpose.

Baflle and speaker characteristics were matched octave by octave
through laboratory tests to provide undistorted reproduction of all
frequencies from 35 cycles to 16,000 eycles. Power handling capacity
is 15 watts. A high frequency balance control is provided for matching
individual room characteristics.

[1s low contemporary styling is gracefully proportioned for decora-
tive blending with the finest room decor. Precision constructed of
selected 34" Mahogany and Korina veneers.

A Permoflux Exclusive: Special connection for headset extension
cord for private listening and hard of hearing music lovers,

The Largo. . . Audiophile Net Price $99.75

Enclosure styled by Contemporary American Furniture.

The Fortissimo-——A 2-way multiple speaker system.
Unique **New Dual Driving Poiot™ Enclosure Design
E surpasses bass and mid-range performance of finest
12 and 15 inch systems. With 2 Super Royal 8
speakers and Super Tweeter. Cabinet beantifully
styled in Mahogany or Korina Blonde veneers.
Audiophile Net Price $218.00

The Diminvette—A 2-way speaker system featuring
full high fidelity performance with minimum cabinet
size and low cost. With 2 Royal 6 speakers and
Super Tweeter. In Mahogany or Blonde finish.
Audiophile Net Price $49.50

Visit your Hi-Fi dealer for a demonstration; also haar the
New Super Royal Speaker (8, 12, and 15 inch sizes).

Send today for complote descriptive literature.

Pormoflur_

West Cousi Plant

CORPORATION Chicago 39, lllinois

4902 West Grand Avenue

4101 San Fernando Road . Glendalo 4, California
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NEW PRODUCTS

8 Compact Hi-Fi Music Bysten. The "Mel-
odist,” a complete homeé musie system
recently announced by Altec Lansing Cor-
poration, 16! Sixth Ave, New York 13,
N. Y., is small enough to At on an average
record shelf and is pguaranteed by the
manufacturer to have a frequency range
of 90 to 22,000 cps. The loud-speaker is a
two-way system using a high-quality 10-
inch woofer in conjunction with a tweeter

which s the =ame as that used in Altee
Duplex speakers. The 10-watt amplifier
las three inputs, crossover selection, sepa-
rate bass and treble controls, and a loud-
ness control. The Melodist is execeptional
in its excellent audio quality, small Ssize,
and smart appearance.

o Lightwelght Binaural Headset. This new
under-the-chin-sty'le dynamic headsel, re-
cently introduced by Telex, has been en-

gineered for dual-frequency monitoring of
radio programs and for high-fidelity list-
ening to recordings which use dual sound
tracks. The unit weighs only three ounces
and uses two separate sound channels, one
to each ear, Suftable for both speech and
music, the headset’'s frequency range is
70 to 7000 eps. For additional information
and prices, \nl).e Dept. KP, Telex, Inec.,
TPelex Park, Paul, Minn.

& Ultra-Xinear Amplifier.
meet the demand for a moderately-priced
ultra-linear amplifier, the McGohan Model
WA-230 has less than 1 per cent inter-
moduhuml. and harmonic distortion is be-
low 0.5 per cent at rated output of 30 watts.

Introduced to

Freogquency response Is 20 1o 80,000 eps
within +1 at full output, and 20 to
100,000 epg within +1 db at one watt, The

circuit includes 20 db of feedback, and hum
level is 90 dbL below 20 watts. The KT66's
are used in the output stage. Amplifier and
power supply are compactly arranged on
a single chassis 14 X T3 ins. attractively
finished in metallic maroon. Two a.c. out-
lets are provided for powering preamplifier
and other accessories. Manufactured by
Don McGohan, Ine, 3700 YW. Roosevelt
Road, Chicago 24, I11.
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¢ Controllable-Pattern Microphone. En-
tirely unigue among high-quality micro-
phones, the AKG \(udel 1}-36 dynamic unit
permite remote control of plekup pattern
even while a progrim is in progress. The
recording or broidceast engineer ean, from
the ¢ontrol room or any other remote point
up to several hundred feet, choose hetween
two cardinid patternsg in opposite direc-
tions, or any of six other characteristies

including omni- and bi-directional pat-
terns. Control is afforded by a seclector
switeh which gives visual indication of
the pattern in use. Changes may be made
duying program pickup to compensate for
studia reverberation, alter front-to-back
ratio, or to create various effects for en-
hancing audio value of the program ma-
tariz]l. Freguency range of the D-36 is 30
to 15,000 cps +3 db. Output is —50_dbm.
Manufactured by Akustisehe und Kino-
Gerkte, Vienna, Austria, the D-36 micro-
phone s distributed exclusi\'ely in the U.
S. by le(‘(l‘m'tll. Ine, 488 Fifth Ave.,
New York 17, N. Y.

® Decade Box. Unique design and excellent
versatility are inherent in the "Dekabox,”
which provides more than one million
1-o0hm resistance steps from zero to 1,199,-
499 ohms. Mounted on i compact adjust-
able base which may be set to the most
convenient angle for taking readings, the
Dekabox displays resistance values in a
single horizontal line. All resistorg are
precision  wire-wound, are adjusted to
within + 0.05 per cent of rated value and
have special windings to minimize fre-
quency error. All switch contacts are solid
silver for minimum contact resistance.

cficient of

Temperature ¢ individual re-
sistors is less than + 0.002 per cent. Fre-
(uency response is uniform to saveral
hundred ke. The Dekabox is manufactured
by Electro-Measuvements, Ine.,, 4312 S.E.
Stark St., Portland 15, Ore, (,'nalog sheet
with full specifications will be mailed on
request.

® Interconnection Cords. Andin hubbyists
who are less interested in stripping and
soldering wire than they ave in the enjoy-
ment of muosgic will be quick to recognize
the convenienve offered by Audio-Ald Unit-
Connectors now available to jobbers and
Long
Alade in

dealers rrom V & V Szles Company,
Bridgepurt,

Hill Braunch, Conn.

standard lengths of three, five, and seven
feet, the connectors consist of low-capaci-
tance shielded cable to whieh is attached
a standard pin plug at each end. They
permit instant interconnection of various
aundio components without the vse of tools.

® Profoasional Tape Splicer. Intendad pri-
niarily for professional use, the new ‘Skiln
Model K1 tape splicer is a time-saving
device which antomatically ejects, applies,

cuts off, and presses into place the correct
amount of splicing rape, at the same time
removing a minimum of program material,

In the process of splicing the machine re-
moves a tiny amount of magnetic tape
from one edge which makes Lhe spliced
section slightly narrower than normal,
and thus prevents the tape from jamming
on recorder guides. The amopunt of splic-
ing tape ejected for each splice Is adjust-
able, The entirve tape path is non-magnetic.
Available through . Reiter Co.,, 3340
Bonnie Hill Drive, Hollywood 28, Gallf.

® Handy Wire Worker. There is certain to
be ready acceptance fcr the Wonder Wire
Worker, i handy little tool for everyone
who works with electvonic equipment. Es-
sentially, the tool is a fine-pointed tweezer

”

with o cutting edge and Insulation strip-
ping. notehes. It will strip insulation from
No. 16 to 22 wire, and will cut up to No.
16 stranded or solid. In addition, it will
erimp wire and is useful for holding wires-
or small parts in plage while soldering.
Manufactured by Lindly & Cnmnm}' Inec:,
248 Herrvicks Road, Mineola, N, Y.
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HARUEVY
the House of Audio

The NEW

REK-0-KUT

ordre
3-Speed, 12-inch

PRECISION TURNTABLES

Reprasenled 1a be tho retull of mocra thon 5 years sludy, thess new record
ployback units are offered as the zlosesl opproach to parfaclion in turniobie
performanco. Like all Rek-O-Kul units, the turnioble is cosl Aluminum and
exeris no pull on magnetic cariridges.

The following new fectures hove been included: ® single zelector knob for
satting speed: 335, 45 and 78 pm. @ bullt-in retractable kub for 45 pm
racords—roquires no externol odapter ® permanently affixed 3-ipeed strobe
disc for Inslantanacus speed checking ® naon pllos light os ‘on/off’ Indicator
® spaclol cork-neoprena mal malerial to eliminate record slippoge ® rec-
tongulor dack ta A H | record ch ocordx.

Two idenlical Rondine models are availoble which differ only In the type

of mator employed.
$69.95

Rondine Model B-12 with 4-pole Induction Motor ..o
Rondine Doluxs Model B-12H with hysterasls synchronout mafor..119.93
THE

new RREL

Drecedent
FM TUNER

Unquestionably tha finest FM tuner
ever muda Yhis successor to the famous 84468 incorporates avery im-
portant advonce developed in the ar) of FM reception. Sensitivity is 2
microvolts for better thon 40db quisting. Frequency response Is 30 Io
40,000 cyclos == 1db. Waveform distortion 15 less than .5% for 100%
modulation. Provides 2-volt output to high impeadance, and .2 volis to
600 ohms. Front ponel includes siide-rule diol, funing meter, signal
steength mater, tuning control, radlo fraquency ond audio goin controls,
and powet switch. Power supply ix self-contoined. Supplied complate

with tvbes. $325.00

Chassls only {for zustom installations)
Relay Rack Modal 335.00
Cabinet Modal {Mahogany, Wuinnl or Bl 360.00

HASTINGS
FM TUNER

for Automobiles

A trus high fidelity tuner designed
Jor use with ony existing AM car ro-
dio. Covers the entire FM brocdcost
bond. Employr full Armsirong cireuit
wilth permeobxlhy-!unod RF. Aulomatic frequency control simplifles tuning
ond locks In selectad statlon. Seunsitivity It 2 microvolts with full {imiting
effected with 5-microvoll input. Providad with four conirals: tuning, velumes,
boss boost, and FM-AM selaclor. Power I3 obtained from existing AM car
radis. Mounts eoslly under daoshboard with no special antenno required.

Complete with mounting brockel, tubas,
powar toble, ond imiructions - _sqq‘so

Specify 6 or 12 voll ignition sysfom

Visit the HARVEY Audio Exhibit
at the AUDIORAMA

Room 631, New Yorker Hotel, October 14th thru 17th

HARVEY’S AUDIOtorium

. . . has become a famous rendezvous for audiophiles. An
ldeal place fo see and hear the finest In high fidelity
equipment . . . and fo talk hi-fi with qualified experts.

NOTYE: Prices Net, F.0.B., N.Y.C. Subject to change without notice.
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PULTEC

PROGRAM

EQUALIZER
Model EQP-

A high avality, no-los, passive equalizer and pushipull amplifier designed
for broadcast and recerding studio opplicalions. Provides on unusually wide
range of canirals:

* 040 13,5 db boost al 30, 40 or 100 cycles * O 1a 1B db boost al 3, 5, 8,
10 0r 12 k¢ * 0 to 17.5 db aHenuation al 30, 40 or 100 cycles = 0 1o 16 db
altenvation al 10 ke * shope conirol af high boost curves from shmp 10
broad * impedances ore 600, 250 and 150 ohms, fn and out * noise is 92 db
hulo\-l +‘0 dbm * distortion is 0. 15%, o) +\0 dbm * key swilches equalizer
‘in’ and 'oul’ withou) “clicks‘ or changes in loval * self-contolned power

Compi $39500

Camplote with tuber. ..
Complete dnla ond curves on roquesl
FAIRCHILD

Moving Coil
PICKUP CARTRIDGES

Destigned 1o praofessional quolity atand-

ards, these playbock cartridges permit the

highesl qualily record reproduction thus for oMained. Unuiually high
lateral complionce hos reduced tracking srror distorfion to an absslute
minimum. Eoch Falrchlid cartridge hos a carefully selscted diomond
itylus. The moving coll design pravides a linvar, smooth, wide-range
rosponse. Dimenslons ore such to permit ready insfallation In most pickup
army and recerd chongers. The Foirchild cariridgs Ix used with canvan-
Honol preamp-equalizers. It¢ impedance and

ouipus ore designed to wark Into a high quality

yrontformer, such o1 the Falrchild Models 823-A

and 824.A.

The Modasl 823-A i1 a folly shislded frans-

former with multl-lap primary. It is Intanded for

use with pre-omplifiers where on all-purpose

Input transformer is desired. The Model 826 -A

It a speciol iransformer of small dimensians de-

stgned for vsa belweasn Fairchlld cortridpes ond

a grid Inpul preamp. ({llusirated)

Cartrldgoe Modoel 215-A for microgroove records......

Cartridge Model 215-C for standord groove records—.—
Transfermer Model 823-A
Transformor Model 8256-A

New

Portable _
TAPE RECORDERS

Modol M-30 Procision buift to siand-

ards which hovs goined for Mopnecord equipment on Important position In
the professional field, the Model M-30 has besn priced within reach of the
high fidelity enthusiast, tha musicion, and others concerned with high
quality recording. Fraquency responte al 74" /1e¢. extends from 50 to over
10,000 cyclas =£2 db, and ai 3% /sec. from 50 to 5000 cycles =2 db. An
aversize, 4-pole motor It employed for excellent speed regulation. An eys
Juba pormits control of recording level.

Two inputs are provided far recording from high impedonca microphons,
and {from phonograph, radio tuner, or other high level 1ource. Tha output
Ix high Impadanca, and ¢can bs {ed inte any cenvenlional high quelity am-
plifiec, A manitoring Jack permits the use of corphones or externo) YU
molar. Uses lope reels vp to 77, dual-track (fulf-width track optlonal).

Weight: 35 Ibs.

Supplled with AC cord, 7” toke-up reel, and maroon

leaiheretie-covered case meosuring 17 %% l‘/;x|3‘/4"....m,._,.,_._3299°°

Model M-33 The model M-33 iz identical In oll respocis 1o the Model

M-30, axcept thot it is pravided with o bullt-in omplifier and loudspzaker.
The M-331s olto provided with an outpur conneclion for playback throaugh an

axtornol amplifier sysiem.
$32900

Supsliod o3 the Model M.30 plos o

high quallty ceramic microphons .-
COMPANY, INC.

103 W. 43rd Street, New York 36, N. Y. JUdson 2-1500




THE 'RST

MAJOR ADVANCE

ina Decade 44

: THE
LABORATORY of ELECTRONIC
ENGINEERING

PRESENTS

“The Finest in

Speaker Systems”

PRICED AT A MODERATE $295

THE

CATENOID

A THREE WAY CORNER
HORN SYSTEM

Dedigned by Engineerd
RBuill by Engineens
WRITE FOR INFORMATION TO

LABORATORY of
ELECTRONIC
ENGINEERING, INC.

413 L. ST., N.W., WASHINGTON, D. C.
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& Walkxie Tape Recorder. Although entirely
portable, this latest version of the Tapak
tape recorder includes a 4x6 In. loud-
speaker for playback to room-slze audi-
ences. Known as the Narrator, it is similar
in appearance and design to the News-
caster model which is used extensively by
radio and TV stations for remote pickup.
A spring-wound motor drlves the trans-
port wmerhanism and amplifier power is
supplied by seif-contained batteries. The
recorder erases, records, monltors, rewinds
fast, and plays banck. All accessories are
contained Ingide the 14 x10x6 in. case.

Available in two wmodels, the Standard
Narrator has a frequency range of 100 to
4000 cps and a dynamic range of 40 db.
while the Custom model goes up to 5000
cps with dynamic range of 55 db. Both
models record up to 50 minutes continu-
ously at 3% ips. Broadcast FEquipment
Specialties Corp., 135-01 Liberty Ave.,
Richmond Hill 19, N. Y.

o Broadcast Tape Recordey, Although de-
slgned to meet professional standards of
recording and reproduction, the new Ber-
lant Model BR-1 tape recorder Is compact
enough for installation in a portabls car-
rying case. For permanent mounting it
may be ingtalled in a standard 19-in. rack
panel or In a console. Exclusive features
imclude a new “Unisyne Drlve” motor em-
ploy:ng a reversed-field principle which Is
exceptionally quiet In operation and oper-
ates at a total temperature rise of 30°.
The BR-1 has provision for up to five
heads, which makes possible the simul-
taneous recording and playback of two
different signals, or use of the machine
for either single- or dual-track recording.

A single control governs all mechanical
operations. Editing is facilftated by in-
stant switching {rom “ecue” to “edit” po-
sition with full exposure of the tape. Man-
ufactured by Berlant Associntes, 4917 W.
Jofferson Blvd, Los Angeles 16, Calif.

& E-V Broadcast Microphona. Designed
with co-operation from network engineers,
the new Ilectro-Voice Model 666 dynamic
microphone provides smooth wlde-range
response with uniformly high front-to-
back discrimination at ali frequencies. It
is 2 slim, lightweight unit for boom, fish-
pole, stand or hand operation. Frequency
response ig 30 to 15,000 ¢ps. Average front-
to-back diserlmination is 24 db. Output
level i8 —57 db. The 666 features in Its
construction the E-V-developed Acoustal-
loy diaphragm which is highly resistant
to even the most abusive operating condi-

tions. A blast filter minimizes wind and
breath blasts, and traps iron fillngs. The
case is made of aluminum finished in TV
gray. Dimenslons are 7% x1% Ins. and
welght is only 11 oz, Swivel tilt is up to
90°, Bullt to meet tha most stringent de-
mands of broadcast operation, the 666
closely matches other high-quality pres-
sure-type microphones, such as the E-V
455, and thus facilitates fading from one

&/

/

microphone to another without noticeable
change in sound quality. For full details
write for Technical Data Sheet No. 39 to
Electro-Voice, Inc., Buchanan, Mich.

® Compact 10-Watt Amplifier. Combining
the advantages of small size, simplieity
of operation, and ease of installation, the
new Newcomb "Compact 10" s ready for
use ‘as is.” The usger simply plugs a rec-
ord changer and/or tuner into the proper

Input receptacle, connects the output ter-
minals to a speaker, and his music system
Is complete, ready for use. Welghing but
2 Ibs., the Compact 10's overall dimensions
are 9% % T% X3% Ins. Controls Include
bass, treble, input selector, loudness con-
trol, and_ a six-position recording-curve
selector. Distortlon is below 1 per cent at
10-watt output, and frequency response is
20 to 20,000 + 1 ]b. Newcomb Audio Prod-
ucts Company, 6824 Lexington Ave. Hol-
lywood, Calit.

® Coawdal Speaker Asgembly. New conven-
ience in mounting Bozak woofer-tweeter
combinations is offered by the Model
B-2074A, which comprises one B-199A

woofer, one B-200X dual tweeter, and a
4-uf crossover filter, ready-wired and at-
tached to a cast aluminum mounting ring.
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Dimaensionally, the complete unit Is the
equivalent of a conventional 15-in. speaker,
although it may be used behind cutouts
for 12-in. speakers as well. Acoustically,
the B-207A is a two-way wide-range
speaker system with a crossover rate of
6 db/octave and flat response from 40 to
16,000 cps with useful output beyond 20,000
cps. Power rating is 15 watts and imped-
ance is 8 ohms. Recommended optimum
hous!nF is a totally-enclosed box of 9 cu.
ft, rigf{dly bracad and fully lined with two
inches of acousticnl damping material, al-
though volumes from 414 to 12 cu. ft. are
acceptable. Further Information is avafl-
able from R. T. Bozak Company, Stam-
ford, Conn,

® Improved Stephens Woofer. Although
retaining the model designation 103LX,
the newly-engineered version of this Tru-
Sonic low-frequency driver includes =a

number of design imiprovements, The 41}-
1b. Alnico V magnet is fully enclosed, thus
retaining a heavy c¢onceéntration of mag-
motor

netic force within the structure,

and eliminating losses due to dispersion
wlhich are inherent with an unenclosed
magnet. A 35-cps cone vresonance is ob-
lained through use of an exceptionally
large splder assembly and edge damping
which permit the straight-sided seamless
cone to operate in true piston-like fashion.
Power capacity of the improved 103LX Is
26 watts. Stephens Manufacturing Com-
P‘a?}? 8538 Warner Drive, Culver City,
Calif.

o Three-Speed 12-Inoh Turntables. The
domanding recquiremcenta of high-fldelity
reproduction are fully met by the new
Rek-O-Kut Rondine turntables. Available
in two models, the B-12 is powered by a
4-pole induction motor, while the B-12I1
e¢mploys a motor of the hysteresis type.
Random tests on regular production models
Indicate rumble and noise content of the
B-12 to be more than 40 db below average
racording level, while the B-12H 1s down
more than b0 db. Aside from the motor the
two models are identical. Flutter and wow
are virtually non-existent. A single selec-
tor knob is used for speed selection. Re-
tween speed settings are intermediate "off”
positions. In the “off” positions the turn-
table is electrically disconnected and all

couplers are dlsengaged. Tlie Rondine fea-
i retfractable hub for 45-
rpm records, and therefore requires no
external adapter. A permanently-affixed
8-speed strobe disc permits instantaneous
spoed checking. The deck on iwhich the
chassis is mounted is rectangular in shape
and lIs dimensioned to fit conventional
record changer mounting boards. For data
and specifications, write to Rek-0-Kut
Compang:. %!ZS—Ol Queens Blvd.,, Long Island

City 1,
(Continved on page 101)

tures a built-in,
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I729 — low noise,
low hum, non.micea —
phanic inpul tube

Look for
the name

on the tube

BRITISH INDUSTRIES CORP. 184 ousue =1

The world’s finest

audio tubes

L =

_ Insist on
the d'rl’ginal

Kaee |

A quality endarsed
product of the Brifish
Industries Group

KT&& — the original

high fidelity output tube

L L&}:ﬁ:}\i
=N e o W
,}—E’—‘«‘Q‘\_\‘_\\tﬁ

BRIGE IS coriiigene s $1100

Book Division,
Radio Magaxines, Inc.
P. O. Box 625, Mincola, N. Y.

Name (print carefully)
Address
1§ oV i e LM s PR

Sirs: Enclosed is my [J check [J money order for
The Wear and Care of Records and Styli, by Harold D. Weiler

OF YOUR RECORDS

Your records represent an Important investment,
and they deserve the best treatment possible if you
are to have the many hours of enjoyment you are
entitled to, unmarred by increasing noise and distar-
tion. Records may be irreparably damaged by con-
tinuing to use worn styll In playing them—though
they may stlll be “unbreakable.”

In this booklet the author gives the results of com-
prehensive tests on the varlous types and materials
of styli—information which should be in the hands
of averyone who plays phonograph records, His tests
ara the result of thousands of hours of playing—dur-
ing which timg he ware out hundreds of LP racords
and dozens of styll

You will want this book as a guide to the proper
treatment of your records—how to take care of
them, how to clean them, how to store them—
everything you need to know to give you satisfactory
record reproductlon. Order it now!

| —— — i — ——— —————— — — ———————————— ——————

.+ ... copies of

S ZONE it s
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 INTRODUCING==

THE NEW AND

A, EXCITING....

g

Sound

GRILLE
FABRICS

B

arz

After many months of experi-

mentation

these  onistanding

Grille materials have been de-
veloped to aid in the progress of

Hi-Fidelity.

Now there is a

cloth that allows unusual sound
penetration. The beauntiful tones
available in the new systems are

conveyed

to the ear in their ;

most original form by the won-
derful MELLOTONE Jabrics.
These gorgeous materials are styled in
<mart colors and patlerns 1u_r:nh:\ucc
the appearance of the beautiful cab-

inets  of today.

Lustrons metallic

hreads are used in many patterns,
:\drdci‘:'nzsan exciting touch to the Ml-:l.
LOTONE line. Many of the leading
Hi-Fi, TV, and Radio manufacturers

have already incorpo-
rated MELLOTONE
fabrics in their new
designs.

Jobbers are not
only offered MEL-
LOTONE by the
roll but also by
the packaged yard.
Available FREE
with the first order
is the beautiful and
sturdy MELLO-
TONE Display.
Compact, and eye-
catching, this dis-
play presents the
product in the ost
saleable manner.
Take advaniage of

the growing demand.

Writc today for
FREE samples
and all particu-
lars.

WENDELL PLASTIC
F ABRICS CORP.

17 WEST 17th STREET « NEW YORK 1), N. Y.

LABORATORY REFERENCE LOUDSPEAKER

(from page 36)

Frequency division is accomplished
electrically as shown in Fig. 4. Net-
works are of the constant resistance
type. Inductors are generous size air-
core coils fo provide linear low-loss op-
eration. Attenuation is 12 db per octave
outside the network pass bands.

Figure 5 shows a phantom view of the
operating elements of the RS-100. The
woofer is placed in an acoustically ad-
justed chamber at the bottom of the en-
closure, radiating through a slot throat
along the bottom. Sound from this back-
radiation emerges at the top front and at
the top sides. Also radiating from the
top tront is sound irom the midchannel
and tweeter units. The middles and highs
emanate at about ear level, for most
realistic space positioning and phasing
effect. All networks are clear of the
saund paths, being placed on a demount-
able panel in the frontal cavity below
the main horn mouth. Access to the
woofer is by means of a removable panel
just behind the speaker, and access to the
whole system is by means of a removable
back to the enclosure. The over-all
dimensions of the RS-100 are 5234 in.
high, 3274 in. wide, and 24-11/16 in.
deep.

Construction is of heavy (34 in.)
plywood, each joint being glued and
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reinforced with wood screws; bracing is
used where there is any tendency toward
panel resonances of vibration during op-
eration. The RS-100 is finished in two-
tone enamel, with contrast similar to
that styled into much professional equip-
ment. The power rating is 35 watts in-
put, and the impedance is 16 ohms. The
same performance may be had from the
Imperial, model PR-100, which is de-
signed in Suburban Modern furniture
stvling n blonde or mahogany.

Construction details

Figure 6 is an exploded view of the
construction employed in the RS-100
cabinet, and shows clearly the various
panels in relation to each other, as well
as showing the bracing. Figwre 7 is a
cemplete constructional drawing, but de-
tails of dimensioning are not shown in
order to simplify the drawing. How-
ever, for closer study of the construction,
it should be pointed out that the drawing
is accurately scaled. with 1/16 in. repre-
senting 1 inch, and dimensions of the
horn structure can be determined by
nmeasurement.

Before leaving the factory, each indi-
vidual RS-100 or PR-100 is tested by
instruments and by ear. and each is ac-
companied by a certificate guaranteeing
its performance.

SECTION “A-A”
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Fig. 7. Constructional drawing of the RS-100 enclosure. Dimensions are omitted in the interests
of simplification, but the drawing is to scale—1/16 in.=1 in.
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Fig. 4. Block diugrm:n of components of the THE PEDAL TONES OF THE ORGAN

reference loudspeaker. —the upper harmonics of strings and brass
reproduced fully and naturally by the Acoustic Research AR-1
loudspeaker system™ (127 woofer, separate HF section)

Within its 25 watt power rating the had to be small to perform jts special
AR-1 compares favorably with theatre- tunction turned out to be a welcome
type folded horns and elaborate wall but secondary dividend.
installations. So far as we know, the uniformity of

The aim of the research project out  frequency response and low distortion of
of which the AR-1 was developed was 10 the AR-1 set new standards for the
create a loudspeaker thar made no com- speaker industry. When you listen to
promise with distortion-free bass down this radically new system do #no! make
to 40 cps. The fact that rthe cabinet allotearces for size or price.

Rm. 714 at the %185.00 net
N. Y. Andio Fair Bireh or Mahngany

Write for technical bulletin > A" to:

Acoustic Research Inc,

23 Mr. Auburn St., Cambridge 38, Mass.

i . L ]
Fig. 5. Cross-section through center of enclo- . : At % 876751257?/!//{

sure to show placement of loudspeaker units : h i
RIBBON PICKUP

and dividing network.

== e Ferranti is proud to introduce this high performance
pickup designed by D. T. N. Williamson.

Clearly destined to earn the same enthusiastic
approval as the world famous Williamson Amplifier,
its brilliant realism of reproduction is matched by the
quiet elegance of its style.

Precision manufacture insures continued full fidel-
ity from your favorite records, with extremely low
distortion and negligible record wear.

EXCLUSIVE FERRANTYI DESIGN FEATURES: Low mass high
compliance ribbon movement ® Unequalled trocing accu-
racy ® Arm resonance removed from audible range ©
Elliptical Diamond Stylus ® Self-Protecting Stylus Suspen-
sion ® Double Ball Race Arm Bearing @ Built-in Arm Rest

o] FERRANTI ELECTRIC - INC

Fig. 6. Exploded view of the enclosure. I 30 Rockefeller Plaza New York 20, N. Y.
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Only a big speaker system
can authentically reproduce
big instruments. And only the
authentic Klipschorn offers
you a big speaker system in a
small space.

Exclusive Klipsch design
makes use of room walls as
well as every cubic inch inside
the system to reproduce the
largest, as well as the smallest,
instruments. By mounting all

three of its carefully balanced
speakers in specially designed
horas, Klipsch gives you over
nine full octaves of true rones
and timbre.

Write for the new brochure
on the authentic Klipschorn.

AUDID ez

The Allen Organ

BRIEF ASIDE, at the beginning, to say
Athat thanks to publishing time-lag I

bado’t seen the Dori article on the
Allen electronic organ in our July issue
when I wrote last month's (September)
column with its item concerning G. Donald
Harrison’s LP organ lecture for Aeolian-
Skinner, It's all the more a pleasant coin-
cidence, then, that this electronic organ, of
which I knew next-to-nothing, comes so
remarkably close to a practical embodiment
of the hypothetical electronic organ dis-
cussed here last January. (Plans for a
Pipeless Organ,)

I think that those who are bugs on the
always-tantalizing organ question—either
the “real” or the electronic, or both types
—will find it extremely interesting to take
these three items into direct comparison,
the Harrison recorded lecture, the Dori
article and my own. Between the three
you’ll find, directly or implied, the major
technical-aesthetic questions, with answers
(both musical and technological) to a good
many of them. You'll also begin to gauge
for yourself the fearful extent of the nec-
essary compromises that must be made in
any saleable electronic instrument, and the
cnormous subtlety of the interlocking fac-
ters that have to be weighed in that com-
promise.

Note particularly that the most basic
premise of Jan Syrjala’s and my theoretical
organ was the necessity of separate oscil-
lators, for independence of each tone: That,
in practical form, is exactly what the Allen
people offer, Naturally, the maximum in-
dependence is found only in their largest
and most expensive instruments—and I
suspect that the “ideal” Allen organ, carry-
ing its electronic-musical principles to the
ultimate, will never be built. But it could
be. And the smaller, more practical Allen
compromises are the more satisfactory, be-
cause of the thinking that has set up realiz-
able and specific standards for an advanced
instrument.

Without ever having heard it, I congrat-
ulate the Allen company on the excellence
of its electronic sound. [t couldn’t help
being good.

Hum Plekup

Have just installed Maximilian Weil's
new Audak cartridge, the Hi-Q7, in place
of the well-known L.-6. [dentical in shape,
same general construction, but it has an
all-important higher ontput, about double

Edward Latnall Canby

the old, (New red identification marking
for the LP side of the cartridge is an added
convenience.) As Weil puts it, the new out-
put was achieved by *“squeezing™ the parts,
for greater magnetic efficiency without loss
of quality. You figure that one out—but the
increase is there, and I detect, 50 far, no
loss of tonal quality over the L-6.

This is an interesting development, be-
cause it is a kind of final word in a gradual
improvement that is typical of the hi-fi
field, the elimination of hum pickup. The
new Audak Hi-Q7 further defeats hum—
but that problem was already well defeated
by other concurrent developments.

When the Audak Polyphase (the present
production model) first appeared there
were a good many complaints of excessive
hum pickup. I ran into that very trouble
with it myself and was constrained to warn
all and sundry about it. With good equip-
ment—no. But in plenty of then-standard
installaticns, the hum was apt to be there.
The factors in the actual hum pickup, from
the semi-amateur viewpoint, were two:
low cartridge output, requiring high ampli-
fier gain that magnified the hum, and the
Audak’s one-coil construction that pro-
moted hum sensitivity. So I was told, any-
how.

But there were more important outside
factors. Poorly shielded phone motors then
abounded, with hum-radiating two-pole
motors mounted haphazardly under changer
tables, often in the strategically worst spot
for hum pickup, directly under the ear-
tridge’s arc of travel. The crystal cartridge
was universal then, The idiosycrasies of the
magnetic cartridge were simply ignored in
a Jarge proportion of home equipment on
sale. In addition, amplifier transformers,
through the same sort af inattention or ig-
norance, were often placed too close to the
pickup, with resultant hum. As of then, the
Audak was a touchy instrument.

But fook what has happened. Yes, Audak
soon extended its shielding all the way
around the cartridge, for a significant gain
in the hum situation. But, again more im-
portant, the possible sources of the hum
began to be removed, as hi-fi spread and
vquipment makers began to catch on to the
problem. The English changers, carefully
designed for hum-reduction, eventually led
to the alteration of almost all U, S. changer
models, so that most now have four-pole
shielded motors, carefully placed. Even the
original Audak is OK on virtually all of
them, as things now stand. And of course
the fancier motor-tables have been anti-
hum from the beginning.
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Thus even before this new high-ouput
Audak appeared, I had found it necessary
to change my “warning” anent possible hum
pickup to sound milder and milder, until it
had all but vanished. Now the coup de
grace, and it's gonc for good. Thus does
Audio progress, on all fronts.

Portable Klipsch

I've been trying out the Rebel V, the
latest adaptation of the Klipsch idea to the
inexpensive, small-space home speaker en-
closure field, and it fits very nicely into my
own special-interest category of really prac-
tical low-cost enclosures, making maximum
use of space and speaker potentialities with
minimum complications.

This model is a corner “box,” unfinished
(it comes in finished models too), less than
two feet high and less than a foot wide, but
taking 8-inch, or 12-inch, or two 8's-plus-
cone-tweeter—quite adaptable. I've got a
Rebel V' with fwoe Lorenz 8-inchers in it
plus two Lorenz baby cone tweeters, all
mounted in that small space. But one set
would do very nicely for most purposes—
and with 12-inch potentialities of the en-
closure, anything up to the quite fancy
speakers in that size will go into the system
neatly.

A pet gadget of my own appears on Rebel
V, pointing up its practicali nature, a plas-
tic suitcase handle mounted on the top. I
added a bandle to the ends of my 8-inch R-]
enclosures long ago, for convenient porta-
bility. I've always felt that even the largest
speaker enclosure—for wmusical listening—
shonld remain portable in principle, or at
least movable.

There’s entirely too much of an urge
among hi-fi fans to build-in their enclosures
permanently, as part of the decor. The
various hi-fi installation services, naturally,
are all fer this and promote it right and
left, not only because it brings them in more
cash for the fanmcy installations, but on
honest grounds of visual good looks. I can
understand all that. Makes your hi-fi sys-
tem part of your home, and so on. But I
remain unconvinced, musically.

At best, no speaker system, however big,
should be set up permanently, screwed to
the wall, built into a closet, drafted into
the interior decoration scheme, unless yon
have tried out exhaustively all the possible
speaker arrangements in your home—which
practically nobody ever does. Even then, a
change of room furniture, alteration of
room acoustics via new drapes, wall paint,
pictures, opened doors and windows, even
a mere change of weather, may upset the
balance. And, niore important, listening re-
quirements do change from record to rec-
ord and from one type of music to another.
You will want wide distribution of sound-
source for a full orchestra, but not as much
for a piano trio, and a solo folk singer de-
serves a better fate than to be spread over
a dozen feet of wall! My own immutable
arrangement for such situations, is the
movable speaker. For a folk singer or a
speaking voice I aim the system right at
the audience, in any room; but for an
orchestra I turn it aside, for reflection, or
reverse it, according to acoustic circum-
stances. A -much-needed musical freedom of
action, I insist, whatever your system may

be.
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And so, the Rebel V and similar easily
movable systems have an extra advantage
musically that for some of us musicians
may “outweigh” the advantages of the mas-
sive and immovable ten-ton speaker sys-
tem! The handle on the top merely symbol-
izes a sound principle. And don’t forget that
vou can f(ind very acceptable compromises
between portability (movability) and good
looks.

Set your movable speaker enclosure in-
side a chosen area, corner or elsewhere,
with perhaps a decorative grille cloth ar-
rangement in {ront to hide it. Then you can
move it about, behind the scenes, as an en-
closure within an enclosure and so alter
your acoustical set-up enough to cope with
most musical situations.

For those who move to the country for
the summer, a “built-in” system of this
sort where the essential speaker box may
be lifted right out and carried off for use
clsewhere (and for others who give porta-
ble concerts) is a wonderful plan, Build
another permanent housing to enclose it, if
you wish, in your summer home or in yaur
hi-fi clubreom—and when it comes to trans-
portation, just pick up the speaker element
by its handle and dump it in the back of
vour car. It'll always work as is, without
the decorative front, if you so desire, and
it’'ll sound just as good.

But back to Rebel V after this handle-
type digression. Rebel V is strictly a corner
enclosure. It follows the Klipsch-license
principle, making use of the walls out from
the corner as part of the bass loading sys-
tem, and the proof of this is very quickly
audible in practice as I found out. The
Rebel V will stand against a flat wall (it
has the now-common flat back) and it'll
play very nicely. But the difference in bass
between flat-wall positioning and corner
placement is quite extraordinary. The
veriest dub will notice it at once. Don't try
this or any other similar cormer arrange-
ment large or small unless you can figure
out a corner with minimum obstructions
along the wall in either direction. That’s
not always easy in modern homes. A plush
sofa on one side and an uwpholstered chair
on the other will swallow up this system’s
sound with a vengeance.

In constrast, I should note that the R-]
enclosure, also a big-bass, small-space sys-
tem, has noticeably different attributes when
it comes to room-placement.

Granted that any speaker system gives
improved bass in a corner, the R-]J as well
as the rest. But the Rebel V, like others of
its type, depends directly upon the corner
wall surfaces as part of its acoustical sys-
tem. When placed against a flat wall this
tvpe of enclosure facks adequate loading
and loses much of its bass response. Rebel
V is for corners only, as you'll find for
yourself if you try it. (Many corner-shaped
systems are acoustically complete and will
operate just as well outside of the corner.)

The R-J, operating on a wholly different
principle, provides its full speaker loading
in a corner or out. But it loses bass when it
il lifted off the floor, or when placed ver-
tically on its end. In the horizontal floor
position (the 8-inch “bookshelf” model),
the floor-plane increases propagation of the
bass very noticeably. The R-J 8-incher is
definitely a floor model, not for tables or
high shelves. (R-] ads always show it

cormner horm
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Now you can own a genuine
Klipsch speaker system at a surpris-
ingly low price, with a Shorthorn Kit.
The Kit is made up of pre-cut
wooden parts, easily assembled with
simple tools. And the result is a loud-
speaker unit second only to the au-
thentic Klipschorn.
Klipsch-designed acoustic elements,
including corner horn back loading,
give the Shorthorn an exceptionally
wide tonal range. Yet the response is
uniform {rom treble to hass, free from
distortion, resonance or booming.
Write for the new Shorthorn folder
and price list. It shows you how easily
and economically you can assemhle
your own Klipsch speaker system.

KLIPSCH .

HOPE, ARKANSAS




The name millions remember...

For the music

ONE OF THE GREAT NAMES IN RADIO SINCE 1922
they never forget
The pattern of quality se stsadfastly followed

over the years by Freed-Eisemann reaches new
dimensions with their amazing high fdality tuners
and amplifiers . . . outstanding individually —
exceptional tagather. ‘ErJllgir_weling efficiency is

The Model 750 Tuner

Engineered for Superior Sensitivity
and Unexcelled Performance

Here, on one chassis, are combined a Hi-Fi AM-
FM tuner of maximum sensitivity with an audio
""front end" second to none. AM and FM clrcuits
designed for maximum gain at minimum noise
. . - automatic frequency conirolled FM termi-
nating in a Foster-Seely Limiter Discriminator.
Separate bass and treble controls. Three pesi-
tions of phono equalization. Modern circuitry
and multi-purpose tubes achieve

|3 tube performance .... Net $] 19.50

tched by ec y o g

The Model 910
Hi-Fi Amplifier
Designed for Maximum Efficiency

and Exceptional Tone Quality

Powertul enough to suit most applications, this
10 watt Willlamson type linear amplifier sets a
néw standard for design efficiency. nto each cir-
cui,l r‘lgs beentengineelrled lr;'e ﬁntest performance
an & most assential character- -Fi
istics of superb reproduction, Net 539_95 For Iinformation see your local Hi-Fi deater

or write Desk |

a product of
Freed Electronics and Controls Corporatian, 200 Hudson Street, New York 13, N. Y.

audio anthology

the 2nd aud}no anthology

The original audio anthology is still the 2nd audio anthology continues
being ordered by people who have from where the first left off and con-
womn out their first copy or who have tains reprints of articlas from Janua
just learned about the book. Contains 1950 through july 1952. In b :z
reprints of 37 articles which appesred h g y e
In AUDIO ENGINEERING from May DOooks the articles were brought up to
1947 through December 1949. An in- date, corrected where necessary, and
valuable reference work on audic in assembled by subject. the 2nd a & may
the home. still be had with board cover.

—— e e e e e CUT OUTI— IMAIL TODAY! — — e e e e ot e e o e e
Book Division, Dept. 3V,

Radio Magazxines, Inc.,
P. O. Box 629, Mineala, N. Y.

Sirs: Enclosed is [] check [J money order for §. . ... .. Please send me
«s.... copies of audio anthology (paper cover) @ $2.00 each
.+ ... copies of the 2nd audio anthology (paper cover) @ $2.00 each
«+ss.. copies of the 2nd audio anthology (board cover) @ $3.00 each

Name (PICBSE DIIBTEE v s i i e v slain saloininisis/sininis s einid/eias Aale e aiesaiinn e nen £ O IRy
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mounted 1 a0 bottom shelf next to the
floor.) But it doesn’t need a corner.
Choose, then, to fit your requirements,
and you may turn these characteristics to
extra advantage, too, as a kind of tone
control. With speech records, for example,
where deep bass is unwanted, you can in-
crease naturalness (and reduce turntable
rumble) by taking Rebel V (or equivalent)
out of its corner, or by standing R-J right
up on its little end. When you want bigger
hass for music, put them back to normal.

Boom?

Which prompts me to an added note on
boom. There are good indications, as far
as I can fizure, that many makers of the
small enclosures now selling so widely have
deliberately tuned their reflex systems to
a well-bred but distinetly noticeable boom.

As anvone in the trade knows, you may
rig a bass reflex system (in any of its
modifications) for maximum flatness—or
for a modified bass with a boom, a discreet
“peaking” that adds weight to the total
musical sound.

My own feclings in this matier have long
since crystallized for good. 1 do not like
boominess of any sort, whether via bass
reflex or (as often happens) due to room
standing waves. My ear, alas, has learned
to tell the difference and I can't unlearn it.
Nor can any of our readers who have
caught onto the sound of peaky bass.

But we cannot put aside the fact that
many people don’t hear it, and won't ever.
[ can remember when [ dudn’t know the
difference, nor did I care. | liked music.
Musical balance between apparent bass ani
apparent highs is of tremendous importance,
and unlike booms and peaks, the untrained
ear can detect an unbalance here instantly,
without the slightest traming. Balance
comes first.

Forced hass hoom, accenting middie-low
bass, sounds better to many a beginner
than true extended bass. Don't forget the
juke box business which (with improved
bass nowadays) is still a going concern.
Indeed, if & compromise must be made, as
in the new small “hi-fi” phonegraphs, @
tricked-up boom-bass is decidedly better
than an inadequate flat bass, such as there
can be in this type of machine,

The small scparate speaker enclosure is
on the borders of this arca of musical op-
cration. A few of them, the above Rebel V
and R-J models included, can give enough
true, un-peaked bass for legitimate musical
listening: and good balance against an ex-
tended-range  tweeter. There’s no excuse
for boom in these enclosures, and when useil
rightly there is very little of it

But other small enclosure mukers may—
considering the market for the type ol
cquipment—he well justified in this delib-
erate introduction of hoom, via calculation
People are going to like it, and, as [ say,
they have good justification far it in the
matter of bass-to-treble musical balance.
You cannot add highs at the upper end
without compensating with more bass at
the bottom. And, for musical balanee, that
bass may be either true lower bass, ex-
tended range, or louder mid-bass, via cal-
culated boom. Don't ever forget that both
arrangements fill the bill, for musical hal-
ance,

But I still don’t like boom.
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Testing with White Sound

(fram page 46)

tiometer is a “fine” frequency control, and
the capacitors shown give ranges 100, 1,000,
and 10,000 cps. A cathode follower, 4 6SN7,
has the volume control in its cathode cir-
cuit, and the forward and reverse switch,
4 6SN7 split load, gives the output either
side up. Some amplifiers give different re-
sults when fed opposite polarity sawtooth
waves. Such amplifiers are usually those
with single-ended outputs.

The 884 tubes are quite uniform, though
differing slightly in their rise times. The
“fine” adjustment knob may have the exact
point marked for precise frequency values,
and it also gives a useful frequency varia-
tion about plus or minus 30 per cent. This
allows changing of frequencies in case a
resonant point is suspected.

Into a load of 0.1 meg or higher, the
generator of /1g. 3 supplies 20 volts peak-
to-peak,

Appendix 2, Square Wave Generator Circuit

Square waves can be made from sine
waves by using a clipper and shaper cir-
cuit’®, On the other hand, the simple cir-
cuit!” of Fig, 9 may well find a place on the
workbench. Four potentiometers are used,
the first two are the set and forget type:
1. T & B (top and bottom) adjusts the ratio
of plus to minus part of wave; 2. Clip, nega-
tive part of wave is clipped by cathode fol-
lower 6J5; 3. Range, three fixed internal
positions, plus one external cotmection; and
4. Volume. Good wave shape is obtained
into a 0.1 meg load, with 10 volts peak-to-
peak.

The 65]J7 is a transitron oscillator. Grid 1
1s grounded to the cathode, which in turn
goes to the usnal nepative terminal Y. Grid
2 goes to the positive terminal X by way ot
a 47,000-ohm resistor. Grid 3 is connected
t a point between Y and Z, selected by the
T & B control, always more negative than
the cathode.

Not all 65]7 or 65J7GT tubes will work
as transitron oscillators. Checking eleven
tubes of five manufacturers, nine would
oscillate in this circuit. Excellence in tybes
which wonld oscillate was considered to be
the squareness of the upper right corner of
the wave. The best 6SJ7GT was the same
make as one “dud.”

A rotary range switch can be a spdt giv-
ing 100, 1,000, 10,000 cps ior three positions,
the fourth position being wired to external
terminals to give some other frequency, de-
pending on the external capacitor connected.
Note that a single capacitor determines the
frequency.

The power supply is special, but not
tricky. The oscillator requires about 600
volts d.c. X to Z, center-tapped at Y. This
is readily obtained since the current drain
is about 10 ma. for each half. A 6XS5 is sug-
gested for the XY section so that the plate
voltages are applied later than the grid
biases. The latter are furnished by the YZ
section and a S5Y3GT rectifier. Most dual
capacitors have a ecommon negative and fil-
ter resistors can be connected between the
positive terminals, Note that the negative
terminal of the YZ filter capacitor is 300
volts negative below chassis ground, and
must therefore be insulated from the
.chassis.

18 Sine Wave Clipper, Barker & William-
son Mode! 250.

170, C. Wells, “Square wave generator,”
Wireless World, Jan, 1951, p. 35.
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AYAILABLE ONLY [N THESE KIT COMBINATIONS

W-2 with Peerless transformer or ‘W-3 with
Acrosound transformer (be sure to specify)
Includes Willlamson type amplifier, separate
power supply and WA-P2 preamplli=

ner klt, Shipping welglht 39 pounda, $Bg 50
Shipped express only..... dnscedavaad f

W-2M with Peerless transformer or W-3M with
Acrgsound trausformer (he sure o speclfy)
ineludes Willlamson type amplifier and
separate powersupply., Shipplug welght 349 75
20 pounds, Express onlyY., . ..vve. s, *

W-4 with Chleago “‘super range' transformer
Includes single chassis, main ampliler and
power supply with \WA-P2 preampll-

fler kiv. Shipping wefght 39 pounds, $59 50
Express only...... Wala'shan e A

W-4M with Chieago “'super range” transformer.
Slngle chassls, main ampllger and

power supply. Shipplng welght 29 sag ]5
pounds. Express only. H N L
WA-P2 preamplifier kit only. Shipping

wcl;bzm S pounds, Express or parcel $]975
e R e e A o B 2

AMPLIFIER KIT

Here is the famous kit form William type high fidelity amplifier that
has deservedly earned highest praise from every strata of Hi-fi music 1
lovers, Virtually distortionless, clean musical repreduction. full range
frequency response and more than adequate power reserve. [
OUTPUT TRANSFORMERS — Three troly fine ouepur transformers
available for your selection. Peerless and Acrosound transformers speci-
fied for two chassis combinations W-2 and W-3 (main amplifier aad
power supply). New Chicago ""Super range” rransformer used in low
) priced single chassis Williamson type model (W-4). Response charac-
teristics of all models virtually equal, ’
NEW PREAMPLIFIER — The exciting new WA.P2 preamplifier pro- |
vides full control through its 5 individually controlled inpuc circuits,
4 position turnover and roll-off switches — separate bass and treble |
rone controls. Artractively styled, beautiful appearance, baked gold en-
amel fipish, functional in design. Will operate with any Heathkit Wil.
: liamson type amplifier.
1 BUILD I'T YOURSELF — Combined with brilliant performance of these units
is the amazingly modest investment required and the fun of building it yourself. |
Detailed step-by-step construction manual complete wich illustrations and pictorials
insures success for even the most non-technical audio enthusiast.
Complete specificarion and schematic sheet available npon reguest,

HEATHKIT
WILLIAMSON TYPE

RESPONSE LEVEL - 3db
BETWEEN 40/15,000 c/s

That is the frequency range of the AXIETTE 101 87
Loudspeaker. It gives “'life’* to such instruments as the triangle
and cymbal, vet s a funda tal r fow
enough (o avoid bass distortion on even the lowest register of
the Cathedral organ.

The AXIETTE 101 has been designed to satisfy the demand of
those who require “life size” reproduction in restricted
living space. This is achieved with noteworthy smoothness
throughout the whole frequency range, with an overall
quality which can fairly be described as “high fidelity™.

SPECIFICATION ¢ AXIETTEIOl <« = = » » « =
Fondamental Resonance 65 ci's (nominal) *Voice Coll impedance 15 ohme * Power
Rating 5 wates Peak A,.C.  * FHux Density 13,500 gauss * Toual Flux 51,200 anwr_lls
e *Freguency Response 40/15,000 cis =Overall diameter 8f in. *Overall depth 3§} in.

et iy e pligit s

$21.30 .

« Voice Coil diameter |in. *Nec weight 3% Ib.  *Finish grey rivelling enamel NET )
¥ eFixing Holes 4 slots § in. % y= in. equispaced on a 7§ in. P.C.D.
o ] Tallhia 5i g bl NAll SN sy

By (A o am omi T R L et ewate bt EREL AR I

Exclusively Distributed by:-

EAST: GOODY AUDIO CENVRE INC
235 West 49th St., New York 19, N.Y.
SOUTH & SOUTH-WEST:

HIGH FIDELITY S§§S

606 Peachtree St., N.E., Atlanta, Ga.

WEST: HOLLYWOOD ELECYRONICS
7440 Melrose Avenue, Los Angeles 46, Cal.
CANADIAN SALES OFFICE:

gt A. C. SIMMONDS & SONS LTD.,

100 Merton St., Toronto 12

GOODMANS INDUSTRIES LTD.,, AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND
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High Fidelity
Amplifier Kits

A home music system which will meet true high
fidelity standards must necessarily be composed
of the very finest components — pickups, turn-
tables, amplifiers, speakers, enclosures.

In this group of components Triad offers High
Fidelity Amplifier Kits — built by men with a bril-
liant background in producing America's finest
transformers. Engineered to produce maximum
frequency range with minimum distortion, these
“do-it-yourself” kits afford obvious economies
over complete units — which permits upgrading
of othier components in the system.

Triad High Fidelity Amplifier Kits include all
necessary transformers and chokes, punched sec-
tional aluminum chassis and complete assembly
instructions.

In quality and performance they are fitting com-
panions to the finest sound system components
available today.

HF-3 Kit: Preamplifier. Adequate gain to drive an HF-40
or HF-18 from any commercial pickup or microphone.
D.C. filament supply. Complete record compensation
and new tone control circuits. List Price — $32.80.

HF-12 Kit: 10-watt power amplifier. Repfaces HF-10.
Built-in preamp to accommodate all crystal and mag-
nelic cartridges. Complete record compensation and
new tone control circuits, Output impedances 4-8:15
ohms or 125-250-500 ohms. List Prices from— $50.40.

HF-18 Kit: "Willlamson' type all-triode amplifier. Full
power output of 16.2 watts for triede operation or 20
watts for pentode operation from 12 to 60,000 cycles.
Frequency response within 0.2.db from 7 to 80 kc.
Opwul impedances 4-8-16 chms or 125-250-500 ohms.
List prices from — $63.65.

RF-40 Kit: Features a full 40-watt amplifier from 20 to
40,000 cycles, using regulated screen voitage and fixed
bias on two 6146 oitput tubes. Output impedances
4-8-16 ohms ar 125-250-500 ohms. List from — $78.35.

Write for

7 IRANSFORMER CORP.
. 4055 Redwaad Ave. = Venice, Calif.
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THE EMPLOYER'S RIGHT

{from page 37)

work for which he was enmployed, plead
title thereto as against his employer.
That which he has been employed and
paid to accomplish becomes, when ac-
complished, the property of his employer.
Whatever rights as an individual he may
have had in and to his inventive powers
and that which they are able to accom-
plish he has sold in advance to his em-
ployer.”

The essential factor in determining
the rights, if any, which an employer
may have in the inventions and patents
of employees that have been conceived
and perfected on the time of the em-
ployer and for which the inventor has
received payment in salary or wages,
are the terms of his employment agree-
nent.

In another action involving this illu-
sive feature the employer insisted that
any inventions resulting from the efforts
of employees should as a matter of
course, be assigned to the employer.

An employee of this company after his
term of employment had ended, sued the
company for a judgment that the patents
on the inventions he had discovered
while with that company should be de-
creed by the court to be his property.

In a decision of the Federal District
Court, later affirmed by the Court of
Appeals, the determining factor was
there again held to be the conditions and
terms of the employment contract,

“A patent is property, title to which
passes from the inventor only by assign-
nment and an agreement to assign will be
specifically enforced. As between em-
ployer and employee, rights are deter-
mined by the contract of emploviment.

‘“Absent a contrary understanding the
mere existence of an employer-employee
relationship does not entitle the employer
to ownership of the invention of the em-
plovee. This is trute even though the em-
ployee uses the time and facilities of the
employer although the latter in that
event may have ‘hop rights’ therein,
that 1s, the right of a free non-exclusive
personal license to use the invention in
his business.

“On the other hand if the employee is
hired to invent or is assigned the duty of
devoting his efforts to a particular prob-
lem, the resulting invention belongs to
the employer.”

A more noteworthy incident of this
character was the invention of a method
for using the alternating electric current
or residence lighting power instead of
the direct current from batteries in radio
receiving sets, thereby eliminating the
hum in the vacuum tubes.

The two inventors of this method had
been employed by the government on a
project for developing a “visual indica-
tor for radio signals for air, ship, bomb
and marine torpedo control by radio.”

While working on this project they con-
ceived and perfected this method for the
use of alternating current in radio re-
ceiving sets.

The Federal Government as an em-
ployer concededly had shop rights in the
invention but insisted upon an assign-
ment by the patentees and ownership of
the invention itself.

*One employed to make an invention
who succeeds during the term of his
service in accomplishing that task, is
bound to asign to his employer any pa-
tent obtained,” asserted the Supreme
Court afirming the judgment of the
lower court holding the ownership of
this invention was in these two em-
ployees.

“The reason is that he has only pro-
duced that which he was employed to
invent. His invention is the precise sub-
ject of the contract of employment. A
term of the agreement necessarily is that
what he is paid to produce belongs to
his paymaster.

“On the other hand if the employment
be general, albeit it cover a field of labor
and effort in the performance of which
the employee conceived the invention for
which he obtained a patent, the contract
is not so broadly construed as to require
an assignment of the patent.

“A manufacturing corporation which
has employed a skilled workman for a
stated compensation to take charge af
its works and to devote his time and
service to devising and making improve-
ments in articles there manufactured, is
not entitled to a convevance of patents
for inventions made by him while so
employed, in the absence of an express
agreement to that effect.

“The reluctance of courts to imply or
infer an agreement by the employee to
assign his patent is due to a recognition
of the peculiar nature of the act of in-
vention, which consists neither in find-
ing out the laws of mature not in fruit-
ful research as to the operation of na-
tural Iaws, but in discovering how these
laws may be utilized or applied for some
beneficial purpose, or by a process, a de-
vice or a machine.

“It is the result of an inventive act.
the birth of an idea and its reduction to
practice, the product of original thought,
2 concept demenstrated to be true by
practical application or embodiment in
tangible form.”

REFERENCES

North American Philips Co. 7. Brown-
shield, 111 Fed. Suppl. 762

United States ». Dubilier Condenser
Corp,, 289 U. S. 178 aff'g. 59 Fed. 2d 381

Kober », United States, 170 TFed, 2d 590
mgioughton 2. United States, 23 Fed. 2d
200

Marshall . Colgate-Palmolive-Peet Co.,
175 Fed. 2d 215
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LONDON LETTER

(jrom page 18)

time, their new LP records. That progres-
sive radio and electronic firm, Pye Limited,
who recently acquired the Nixa Record
Company, gave demonstrations of the latest
Nixa records which included the West-
minster trade mark, in a soundproof dem-
onstration room.

EMI also bad a separate stand devoted
to tape recorders and their new type 88
recording tape of which quite good accounts
have been heard.

Over a quarter of a century ago British
valve, or as you call them, tube manufac-
turers, promoted the sales of their tubes by
issping designs of simple radio sets which
could be made up by the non-technical
members of the public.

At the 1954 Radio Show two of Eng-
land’s Jargest tube manufacturers, Osram
and Mullard, demonstrated for the first
time l0-watt amplifiers made from com-
ponents which are readily available and
which of course, incorporate the respective

company’s tubes. Comprehensive instruction’

books are being sold by each tube manufac-
turer which include practical stage-by-
stage wiring diagrams and detailed infor-
mation covering cvery assembly operation.
The prices of all the parts including the
tubes amount to abont $45.

Demonstrations of these amplifiers were
given throughout the duration of the Show
and there is little doubt that during the
winter evenings many of Britain’s younger
hi-fi enthusiasts will be hard at work as-
sembling an Osram or Mullard amplifier
using, we hope, a considerable amount of
Ersin Multicore Solder.

The exhibit on the Multicore Solders
stand this year was the assembly of tele-
vision tuner tmits by Ferguson Radio, who
are the British licencees for Sylvania,
using, of course, the new S-core Ersin Mul-
ticore Solder. With the introduction during
the next year of commercial TV pro-
grammes, all British television manufac-
turers are busy producing sets for the first
time with tuner units. Previously it has
only been possible for one station to be re-
ceived by each viewer and thus the several
million of British TV sets made since 1936
have never incorpcrated any means of
switching from one transmitter to another.
Also shown behind the scenes at the Multi-
core Solders stand was the new Bib Re-
cording Tape Splicer which should be on
sale in England before Christmas. ]

American hi-fi ‘enthusiasts visiting Brit-
ain in 1955 would be well advised to post-
pone their visit to late Summer so that
they too can enjoy a visit to the marvelous
Annual Shop-window of the British Radio
Industry.

ERRATUM

Anyone who has ever secen both the Iilec-
tro-Voice Patrician and the Electro-Voice
Georgian has already observed that we
made an error in the LOUDSPEAKER AND
JENCLOSURE section in the August issue by
stating that the Georgian “was the most
elaborate.”

The Patrician is the “top of the line,”
and consists of an 18-in. low-frequency
driver in a Klipsch-licensed folded horn for
the extreme lows: a 12-in. low-frequency
direct radiator; a diaphragm-type mid-
range driver and mid-range horn; and a
Super-Sonax super tweeter, Crossover fre-
quencies are 200, 600, and 3500 cps, and the
unit is 60 in. high, 41 in. wide, and 30 in.
deep, It weighs 400 pounds. The Patrician
is the most elaborate, definitely.
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WEATHERS FM
CAPACITANCE CARTRIDGE

Until recently the Weathers
cartridge has been used chiefly by
professional audio engineers and
technical hobbyists. Now all
music lovers can experience its

f_&]]l. range, flawless reproduction. Compare the Weathers with
Enjoy the freedom from record any other cartridge,
damaging pressures and heat regardless of price:
generated by conventional pickups S RN AANCEs
which are 6 to 15 times heavier LOWEST DYNAMIC MASS:
than the Weathers 1 gram pickup. 1 milligrom
Thrill to the difference that 13 Sl s o L
hi tst {5 el to 20,000 cycles = 2 db, equalized
this outstanding pickup can make LOWEST TRACKING PRESSURE:
in your high fidelity system. Ask 1 gram vertical stylus force
your dealer for a demonstration. LAl CROSS\Q‘E%DULLZS%': RRTORMON;
Includes o sable brush ochead of the stylus 1o clean

away damoging dust and dirt . . . ond o permanently
insialled movable guard which preveats domage 1o
the stylus plate.

Ask your dealer about these other
quality Weathers producis:

Reproducer Tone Arms Oscillator
Stylus Plates Power Supply
“Debonnaire’’ Hi Fi Record Pre-Amplifier

Player Stylus Pressure Gouge

High Fidelity Music Rocord
Write for free catolog and technical information.

Dept. 10 « 66 E. Gloucester Pike » Barrington, N. J.

THE TURNER 50D-TV MICROPHONE

A new dynamic microphone—distinguished by its
modern, inconspicuous appearance—distinguished by
its outstanding reproduction of voice and music—distine
guished by its realistic price, $125.00. Response range,
50 to 15,000 cps. Level, =55 db at high impedance.
Complete with matching stand, built-in shockmount.
Please mail this coupon for complete specifications
and information.

r The TURNER Compiny, 929 17th Sireet N, E., Cedar Rapids, lowa
{ Please send me specifications on the Turner 50D-TV
; Name
The TURNER 1 ...
1
Company J
N 1 Address
Cedar Rapids, Jowa |
1 City ZLone State
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The above signature is that of the founder
and head of the world-wide *TANNOY "
organization. GUY R. FOUNTAIN has
for more than a quarter of a century been
the leading pioneer in Europe in all that
is best in sound engineering. He controls
one of the most comprehensive audio
research laboratorics in existence. Certain
specialized Tannoy products — manu-
factured regardless of expense to the very
highest standards of performance, relia-
bility and styling — bear his personal
autograph.

In all cases they are complete entities
rather than components, for instance, the
Autograph  Enclosure (embodying the
well-known Tannoy Dual Concentric
Loudspeaker) shown in America for the
first time at last year’s Audio Fair, excited
tremendous enthusiasm by its outstand-
ing performance and it is now available
elegantly styled for the American market.

A new addition this year is the Autograph
Front End —the most versatile and
comprehensive correction pre-amplifier;
also to be released for the first time in
America this yearwill be a** Variluctance"
Phono Cartridge. All of these products
arcdesigned and produced in the tradition
80 nhly cstablished in another sphere of
engineering by Mr. Rolls and Mr. Royce,
namely that performance, style and
reliability are paramount, all other con-
siderations are gecondary.

In order that users of these, and indeed
the entire range of Tannoy cquipment,
mny enjoy first class service a new U.S.
organization *‘ Tannoy (America) Ltd.,”
has been formed. American personnel
trained at the Tannoy factories, London,
England, will have available in the New
York premises comprehensive test and
measurement facilities and will, of course,
be able to deal with all queries, technical
and otherwise, with a minimum of delay.
In the meantime, descriptive literature of
Tannoy products is available on request.

\TANNOY/

TANNOY
(aMERICA) LTD.
61 East End Ave.

New York, 28. N.Y.

TANNOY

(caNADA) LTD,
36 Wellington St. East,
Toronto 1, Ontario,
Canada
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Hi-Fi-manship
at The Fair

(from page 31)

What to do? Obviously a switch in
tactics is called for, since your area of
audio criticism has been curtailed. Use
the “Toscanini Ploy,” as follows:

Hi-Fi-pan: (Thoughtiully) *“H'm-
mmm.”
Salesman:®  Sounds pretty good,

doesn’t it, Sir? Just listen to that or-
chestra. Bet it doesn’t sound that good
when vou play this tape at home, now
does it?"

Hi-Fi-man: (Truthfully) “No, it
doesn’t.” (Then:) “But just the same
. I mean, somehow I can’t help
wondering . , .”

Salesman: “Something wrong, Sir?”

Hi-Fi-man: “Oh, no.” (Pause) “At
least. not from an engineering stand-
point, exactly .. .”

Salesman: “Sorry, sir. T don’t quite
follow.”

Hi-Fi-man: (With air of “one-up-
ness”) “Well . . . I'll see if I can make
it simple.”

Salesman: (Meekly) “Yes, sir.”

Hi-Fi-man: “Take the way your
speaker handles those ‘modernities’ of
Mozart's concerto, for instance . . .’

Salesman: (Ataloss) “Modernities 2

Hi-Fi-man: “Yes. Well, at any rate,
they were ‘modern’ in 1785. You know

that diminished seventh and the
sweeping skip in the first bar . . . that
wonderfully unexpected transition to the
tonic minor in the second and
those—how shall 1 say it?—gemiitlich
discordant suspensions in the next
three . o2

Salesman.: (It dawns) “ON, I see, sir.
You're a musician.”

Hi-Fi-man: (Plonking tone) “No,
I'm not. That isn’t the point I’'m making
at all.”

Salesman: (Completely lost) “What
then, sir?”

Hi-Fi-man: '“Your speaker just
doesn’t generate the correct psveho-
acoustic reaction.”

Salesman: (Stunned) “It doesn’t?”

Hi-Fi-man: “Not in the least. I'm ac-
customed to hearing that concerto from
the center of the First Tier boxes at
Carnegie Hall. I expect it to he repro-
duced that way. I'm sorry, old boy, but
vour speaker definitely gives me the
feeling of Row 'Q’ in the back of the
Balcony.”

How To Give Advice

Sooner or later, as you make the
rounds of the Audio Fair, some novice
will ask for your hi-fi advice. This, of
course, you should be delighted to ex-
tend, particularly if it involves your
judgment of equipment.

Suppose. for instance, you are stand-
ing before a group of control amplifiers,
Layman, the typical tyro, observes your
detached air, hears your thoughtiul
“H'mmmm’ as you inspect, and natu-
rally asswmes you are an expert. Don't
disappoint him.

Laymun: “Pretty nice, huh?"”

Hi-Fi-man: (Noncommital)
bad, really.”

Layman: (Eager) “I'm thinking of
getting one . .

Hi-Fi-man: “Oh? Well . . . lots of
luck.”

Layman: “Er . . . thanks. But before
I did, I thought I’d sort of ask around
a bit. You know, seek expert opinion.
You don’t mind if I ask you...”

Hi-Fi-man: “Certainly not. Delighted
to help, What would you like to know ?”

Layman: “Well . . . what do you
think of this amplifier?”

Hi-Fi-man: (Thoughtful pause) Bus-
iness of puffing pipe, twiddling with bass
control, saying “H’'mmmm,” etc. Then:)
“Oh, I suppose it's a good way to get
started. But control amplifiers do leave
the field wide open for a certain amount
of distortion, don't you think? I mean
. . . your tone control circuits are right
in there among your amplifier circuits,
aren’t they? No . . . it might be best to
figure on having all your controls across
the room on a front-ended tuner or pre-
amp.”

Layman: (Making notes furiously)
“I get it. Thanks.”

Hi-Fi-man: “Don’t take that as the
final word, though. On the other hand,
it might be best for you to build around
a good control amplifier. After all, the
amplifier is the heart of the whole rig
and your tuner and preamp are really
just accessories, don’t you think?”

Lavman: (Still making notes bravely)
“Er .. .yes. I guess s0.”

Hi-Fi-man: (Brightly) “Look . . .
I've got a splendid idea. This whole am-
plifier business is Dave Williamson's
specialty. It's sort of . . . well, awkward

. if I go barging in on his territory.
Williamson's really a very nice guy. If
you'li just drop him a note at his London
address, mentioning my name of course,
I know he’ll be delighted to give you the
real inside stuff. Now . . . you must ex-
cuse me, I st run . . . appointment
with Dr. Olson and the General for
cocktails. Hope I've been helpful.”

“Not

You weren’t. You can now leave the
Audio I'air in a complete state of “one-
upness” and go home,

Avoid dark alleys,
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About Music

(from puge 64)

quality for the Rardic Cirele. He was
shoveling tobacco into a dirty pipe, from a
large and dented tin, Papers Aopped out of
the capacious pockets of his tweed jacket.”

With the zeal of a big-game hunter, the
great, massive figure of Vaughan Williams
began his safaris in search of authentic
English folk tunes during the first decade
of the century. The bulk of his ontput is
deeply affected by this research. Those of
Vaughan Williams' works which use or
quote parts of folk songs number over
forty.

The “abstract” composer has often made
Vaughan Williams the butt of critical at-
tacks. In his Musical Autobiography (Ox-
ford University Press, New York, 1950—
from Hubert Foss’ Ralph Vaughan Wil-
liwns) Vaughan Williams replies to these
criticisms: “There has been a lot of cheap
wit expended on folk-song composers. The
matter seems to boil down to two accusa-
tions :

“(1) That it is ‘cheating’ to make use of
follk-song material. This is really nothing
more than the old complaint of the vested
interests who are annoved when anyone
drinks a glass of pure water which he can
get free, rather than a glass of beer which
will bring profit to the company. This ap-
pears to involve a moral rather than an
artistic qgnestion; from the point of view
of musical excellence it seems to me that
so long as good music is made it matters
very little how it is made or who makes it.
If a composer can, by tapping the sources
hidden in folk-song, make beautiful music,
he will be disloyal to his art if he does not
make full use of such an avenue of beauty.

“(2) The second accusation is made by
people who affect to scorn what is ‘folky’
because it does not come within the ken
of their airless snuggeries, because it does
not require any highly paid teachers to
imculcate it or the purchase of text-books
with a corresponding royalty to the author.”

Even in his most ‘folky’ compositions.
however, Vaughan Williams is no mere
arranger of folk songs. For instance, nine
folk tunes are employed in FHugh the
Drover, not in a literal fashion, but rather
as the raw material for mwusical develop-
ment. Many of the themes with an earthy
flavor that crop up throughout Vaughan
Williams' work are actually inventions of
his own and not culled from field trip note-
books. The solo soprano recitative in the
last movement of the Pastoral Symphony,
while perfectly in keeping with the growth
of the work, seems also to breathe forth the
fragrance of the English couniryside. The
melody is wordless and beatless, almost an
apotheosis of English folk music. There are,
of course, those who will agree with Peter
Woarlack’s description of the Pastoral as
“a cow looking over a gate.” Now it may
not necessarily follow that the person who
fails to appreciate the misty, pastel-toned
English countryside would be unlikely to
respond to works like the Pastoral, Nor-
folk Rhapsody or The Lark Ascending. But
there can be no denying the fact that there
is an almost mystic reflection of this land-
scape in Vaughan Williams' music.
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HI H
PHONO-
RADIO
CABINET
KIT

Model 300-A

A Cabinet
Worthy of
Your
System!

Assemble your own cabinet for your HI Fldelity equipment. Here is an all mahogany
cabinet kit which will hold your record changer, amplifier, pre-nmplifier, AM or I'M
tuner, and in ndditfon has an enclogure for a 12 fnch speaker,

Check these Features

® Takes any record player, Changer well,
1514 x 1633* x 614" above motor board.

® Tuner panel 1533” x1633”. Plenty of
room for amplifier and adequate cooling.

o Can easily be assembled. Complete instruc-
tions with each kit. Only hammer and
screwdriver needed to assemble.

® Cabinet size 3214” % 18” x 33",

® Exterior all mahogany.

® Interior panels af Tupelo.

@ Parts pre-cut, frames glued and sanded,
ready to stain and varnish.

® Speaker enclosure, back loads the speaker
with folded horn over 5 feet.

¥ Priced at $49.95 F.0.B. Huntington, Indiana, Shipping weight 65 lb. All shipments made
express—charges collect. Mail check or maney order to
K D CABINET DIVISION, OAK ELECTRIC MOTORS, INC.

700 TOLEDO TRUST BUILDING, TOLEDO OHIO.
* Plus 3% Sales Tax on Ohlo deliveries.

preamplifier

"‘}N‘:‘) ‘::;_/__\; =y
o QUALITY DESIGNED
@ (@

The discriminating listener is distinguished for his critical subjective
appraisal of reproduced sound; the audio engineer, for quality evaluation
through technical, objective means. That the Marantz Audie Consolette
has found favor with both is evidence not only of its splendid performance,
but of iis superb design and construction as well.

These are the features: + 7-position Selector Switch = Continvously Varicble Bass
and Treble Controls » Separate Turnover and Rolloff Controls for Records « Smooth-
acting Yolume Control « Loudness Compensator which does not affect volume «
Frequency Response: 17 to 50,000 cycles == 1db. . ., plus mony other advanced
features.

User's Net Price complete with tubes and cabinet 155
Chassis [less cabinet) availoble at lower cost

Wherever Fine Audio Equipment is Sold
Write for Complete Details:
s. b. maramnlz 25 West 43rd Street, New York 36, N. Y.
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HERE 1S TELEVISION
FOR YOUR

HIGH FIDELITY

SOUND SYSTEM

Designed and custom-built o operate
through your high fidelity amplifier,
.and speaker system {or independently,
if you wish). [n this way, you enjoy
the VIDEO quality of Tech-Master's
advanced 630:type design and the
-AUDIO quality. of your own high
fidelity system.

TECH-MASTER ez

Designed for use with Home High Fidelity Systems

1
/ = iustreied Brochure Upon Request
P | A TECH-MASTER CORPORATION
N e e s W) 75 Front Siraet, Brooklyn 1, N. Y.

IF YOU ARE MOVING

Plense notify our Circulation Department at least 5 weeks in advance. The Post
Office does not forward magazines sent to wrong destinations unless you pay addi-
tional postage, and we can NOT duplicate copies sent to you once. To save yonr-
self, us, and the Post Office a headache, won’t yon please cooperate? When notify-
ing us, please give your old address and new address.

Circulation Department
RADIO MAGAZINES, INC,
P. O. Box 629, Mineola, N. Y,

Aenosound Ultha - Linear |

TRANSFORMERS

for the ultimate in
High Fidelity amplification

It takes more than a tapped outpuf trans-
former to make an Ultra-Linear amplifier, It
takes the excluslve patented Acrosound Ui-
tra-Linear transformer designed for this ap-
plication and crafted to the most rigorous
specifications. These transformers provide
extremely wide band pass along with low
distortion at all audio frequencies. They per-
mit the construction of amplifiers with
smoother, cleaner sounding performance.
Whether you build your own, convert an
existing amplifier, assemble a kit, or buy a
manufactured amplifier you can have genu-
ine Acrosound Ultra-Linear circuitry, the
finest available. Full transformer data and
high fidelity circuits are available on request.

= for Ultra-Linear elrenits net
TO-300 with KT-66's, 807's, ele. $24.75

TO0-310 :?rsl‘lllslra‘;kgﬂr operation 18.75 net

TO-330 for push pull parallel 39,75 nat

Ultra-Linear clreuits

- for Ultra-Linear 200 wali
a"":lmlaﬁhl‘ﬁ“"" — TO-350 amplifiers with 6146 tubes 49.50 net

Prices stighitly hipher In West

ACRO PRODUCTS CO., 369 Shurs Lane, Phila. 28, Pa.
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Not that we can label Vaughan Williams
as a ‘landscape’ composer. Far irom it
This merely represents one facet of his
extraordinary musical personality. Neither
does it mean very much to write that
Vaughan Williams is a2 “modal” composer.
What tlien is the total picture? In an ex-
amination of his heritage, Hubert Foss
wrote : “With slight exceptions, the music
of the nineteenth-century composers seems
to have passed him by, and indeed, the
music of most of the eighteenth-century
composers, too. His genealogical line
springs from the Tudor school and English
folk song.”

The above is well borne out by such
works as the Mass in G Minor. an inspired
evocation of the Elizabethan style of choral
writing, particularly that of William Byrd.
Yet the themes are all Vaughan Williams®
own. There is no cribbing here—even
though he openly defends the art of legiti-
mate cribbing. When he submitted the
Mass to Sir Richard Terry for comment,
Terry wrote back: “In your individual and
modern idiom you have really capiured the
old liturgical spirit and atmosphere.” As
in other works of this sort, Vaughan Wil-
liams’ approach is reverent but not ob-
sequious.

It is this combination of digmty and—
to use that much-abused word—humility,
that prompted Howard Taubman’s descrip-
tion of Vaughan Williams as “altogether
charming and impressive.” Mr. Taubman
wrote of a.1939 meeting with the English
composer which, incidentally, was granted
on one condition: thar nothing be written
about it. Mr. Taubman, however, broke his
silence on the subject thirteen years later
when, on the occasion of Vaughan Wil-
liams’ eightieth birthday, he could naot re-
sist devoting an arficle to the interview:
“We met for tea in a small room at the
Royal College of Music, where the com-
poser was teaching composition at the
time. He turned out to be a large man,
tweedy and almost shaggy in appearance.
He was reticent but not shy. He talked
about the state of English music, about the
qualities of the young composers on their
way up, about the horrors of nazism. But
about himself hardly a word.”

Without fanfare Vaughan Williams has
made a contribution to English music that
may be likened to that of Debussy in
France: each rejected the Teutonic domina-
tion. Vaughan Williams’ musical education
was in the Victorian tradition; his in-
fluences were Stanford, Elgar and Parry.
But his own individuality emerged force-
fully with the Norfolk Rhapsody (1906),
The Wasps (1909), the Tallis Fantasia
(1910) and Five Mystical Songs (1911).
“In fact,” Scott Goddard wrote, “no
music was being written in Europe that had
the translucent massiveness of the Tallis
Fantasia or the gentle urgency of the
Mystical Songs.”

In one of those typically facetious re-
marks when speaking of his own music,
Vaughan Williams said: “Whenever a
young composer writes worse than usual,
the critics always say he was influenced by
me!” A more accurate appraisal is given
by Mr. Goddard who refers fo Vaughan
Williams’ art as the “most ndividual in
the history of this country's music since
Purcell, [created by] a mind so protean
and still magnificently active.”
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FEEDBACK FILTERS

(from page 33)

Taking the second factor of (10),
(14)

The 6-db-per-octave slope point again
occurs at x=1, giving an attenuation at
this point of

10og,, (2+ V2)
or 5.33 db. Again using two identical

networks, the feedback factor is given by
F in

db=101og,, [1+ V22 +x'].

%:2 +V2orF=2(2-V2)=1.172

(15)

representing 1.38 db feedback.
The original turnover frequency of
each network is given by writing

Fx*=1, or x=0.924.

_This information is shown schema-
tically for both low- and high-pass units
in Fig 4.

Practical Features

The increasing difficulty of adjusting
the more complex arrangements will he
apparent from the foregoing treatment,
but there are certain features to be
watched with the simpler arrangements
as well. In the circuit of Fig. 2, the 10
to | attenuation at the input to each filter
is intended to prevent any interaction,
because this method does not work on 2
constant-resistance basis, as do its cross-
over-filter counterparts, although the
attenuation and phase response are iden-
tical with that of the constant-resistance
L-C types. If care is not exercised to see
that the level is well above noise before
the input attenuvation, the signal coming
out is likely to contain more noise than
is present without a filter,

Another question that arises is where
to incorporate the filter. Should it be
part of the input stage of each output
amplifier, or should the whole arrange-
ment be included in the output of the
preamplifier? This question can best be
answered in relation to the actual cir-
cuits used. If the output amplifiers use
a suitable type of input stage and have
more gain than is necessary in conjunc-
tion with the preamplifier, these input
stages could probably be modified. On
the other hand, if the output amplifiers
are of the low-gain type, the filter stages
could well be added to the preamplifier,
attenuating down, if necessary, after the
filters, rather than before them, in order
to avoid introducing noise by getting too
low a signal level on the filter-tube grids.

A word of warning against the use
of triode tubes in these circuits. These
might appear at first sight to provide
an economic advantage, because two are
obtainable in one envelope. But from
the performance viewpoint they are not
suited too well. The plate load of the
low-pass unit goes into a reactive short
circuit, which triode tubes do not like.
As against this, for pentodes the plate
load rises on the high-pass unit, but only
by a fraction, from 70,000 to 100,000
ohms in the case shown. Thus, a circuit
designed around pentodes is less likely
to introduce distortion. Another reason
is that the a.c. resistance of the plate is
a prominent factor in turnover-frequency
determination with triodes, whereas us-
ing pentodes, plate resistance is shunted
by the plate coupling resistor so that
variation in tube characteristics has neg-
ligible effect on response. For these rea-
sons the author does not recommend
double triodes as a basis for these cir-
cuits.

2644f5 ’ ﬁ

H.F. QUTPUT

NPUT —&

—I 16,69 db FEEDBACK =

ozez6f, 0.38261,

4

4.38db FEEDBACK

——|1659deEEDBAGK }

Fig. 4. Arrongement of two 2-stage loops whose combined response is a crossover with ultimate
slope of 24 db per octave.
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CINEMA’S

tape and film

DGﬂ%%SSQT

N;:ise and program era-
sure accomplished in
moments by Cinema’s
bulk-tank type Degausser
9205. Economically priced.

Buy yours today.

CINEMA ENGINEERING CO.

DIVISION AEROVOX CORPORATION
1100 CHESTNUT STREET - BURBANK, CALIF.

FACTORY REPRESENTATIVES
THROUGHOUT THE NATION

EXPORY AGENTS: Frazar & Hansen, Lid.
301 Clay St.* San Francisco, Calif.* U.S.A,
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1 Fine
High

In the

Medium Price

BELL 2122C- Audio experts and
audiophiles, alike, know there is
no finer high fidelity amplifier
than a Bell. The 2122C is priced
within 2 range that makes it an
extremely popular model, yet it
offers features usually found only
in higher-priced equipment.

10 Watt {15 W peakl) outpul at 2%
distortion; 20 fo 20,000 cps response
= 3% db; four inputs . . . tuner; tape,
TV or aystal; and two for magnetie
‘pickups; 5-position selector switch with
equalization; volume, hass and treble
eontrols; dnd special high impedance

output jack for recorders,

Write For Bell Catalog 542 ...

TODAY!

\delity Amplifier

Bell @

Sound Systems, Inc.

A Subsidiary of Thompson Products, Inc.

559 Marion Rd., Columbus 7, Ohio
Export Office: 401 Broadway, New Yerk 13, N. Y.

e UNITED

TAY

ing technigues, x precision tape hias been developed
virtually eliminating coating imperiections as a
sonree of dropouts.

LOCATING DEFECTS IN MAGNETIC
RECORDING TAPE
AxDREAS IIRAMER, Andio Drevices, Inc.,
Glenbrook, Comt.

Since the adoption of magnetic recording tape
for the more critical types of recording, it has
been found that new tape testing methods are
necessary.,

This paper will deseribe an instrument capable
of lacatiug and registering the number of indi-
vidual eyeles of ontput voltage that are Lelow a
pre-set level. \d

In precision tape, such drop-outs are now almost
entirely caused by extrancous matter on the sur-
face; though two vears ago, physical imperfections
in the tape coating cansed the major number of
defects,

NEW USES AND NEW MAGNETIC
PRODUCTS IN TAPE, FILM, AND
INSTRUMENTATION APPLICATIONS
DURING THE PAST TWO YEARS

E. W. I'ranck axp E. ScaminT, Reeves
Sounderaft  Corporation, Springdale,
Comn.

In the last two years, advances in the manu-
facture and application of magnetic products
have been made. This paper will cover the physical
and zlectrical characteristics of current standard
and wvarious gauge mylar tape; and will discuss
some of the interesting phenomena such as level
differences between forward and reverse recording ;
a report on  print-througlt  characteristics of
materials on base supports on as thin ax %% mil
mylar; present the data on tests run according to
mil T 61A, United States Navy specifications and
Camesa Spee. mumber F-42 f{or the Capadian
Government. In the motion picture field a re-
view of the usc of stripped magnetic film in the
theatre and television industries; and a discussion
of the potential of pre-stripped photographic film
will be included. Actual use of magnetic products
for geophiysical recording is under way. The
variations required for different equipment will
be discussed. Major strides have been made in
improving the friction characteristics of tape
and film which have solved some oi the prohlems
associated  with telemetering  and  other instru-
mentation applications. The characteristics of these
lubrieated products will be discussed.

2:00 p.m.

RECORDS & RECORD
MANUFACTURING

Chairman: Charles Lauda
Decca Records

QUALITY CONTROL IN
RECORD MANUFACTURING

E. H. Usckr, Capitol Records, Inc.,
Hollywood, Calif.

Covers number and types of test and inspection
beginming with Jacquer masters through finished
prodret. Discusses methods and procedures set
down to determine adherence to specifications,
including process controls, material acceptance
inspection, and quality audit oi finished records.
Consideration is given to selection of inspection
points to exercise degrece of control required,

RECORD QUALITY AND ITS
RELATION TO MANUFACTURING

A. M. Max, RCA Fictor Record Divi-
sion, Indianapolis, Indiana

Developments in record manufacturing over the
past ten years are reviewed with particular em-
phasis on matrix operations. These developments
have been necessary to keep abreast or ahead of
developments in recording and repraduction of
scund. Some of the sources of degradation in
manufacturing will be discussed and steps tzken to
redncz or climinate them described. The im-
portance of solution contrals are shown to be
necessary to meet RCA  Victor record quality

standards.

AES CONVENTION PROGRAM

(from page 33)

ADVANTAGES AND PROBLEMS OF
FULL FREQUENCY RANGE
PHONOGRAPH REPRODUCTION

Pavr WEATHERS, Weather Industrics,
Inc., Barrington, New Jersey

Ten years ago anyone suggesting that a phono-
graph record reproducing system would extend
beyond 6,000 to 7,000 cvcles wus irowned upon
as' a very impractical dreamer. In the advent of
high fidelity in more and more homes, with studio
programs available on Frequency Modulation sta-
tions the public became more and more critical.
Top limit was then moved up to 9,000 and 10,000
eveles and satisfied people.

Today, no high fidelity enthusgiast is happy with
phonograph reproduction which does not extend
to 15,000 cycles. He also likes to hear bass tones
as low as 30 cycles. We are becoming so critical
that many of us detect improvements when the
reproduction is extended from 20 to 20,000 cycles,

The problems in recording such a range are
even greater. The author feels that advantages of
of this extended range, particularly in the re-
production of transient sounds, are nccessary to
true high fidelity. He will discuss the problems of
reproducing this range without increazing ob-
jectionable distortion and noise.

SPECULATIONS ON THE CAUSE AND
PREVENTION OF NEEDLE WEAR
AND SURFACE NOISE IN THE
PHONOGRAPH PLAYBACK PROCESS

IF. V. Huxt, Acoustics Research Labo-
ratory, Harvard University

Substantially less needle wear and lower suriace
noise may reward a relatively modest further
reduction of conventional dynamic loads on the
stylus-groove comtuct. Scattered abservations
appear to confirm this and its  plausibility
can be supported by reasoning based on recent
studies of rubbing wear and of the size effect in
strength and hacdness testing.

AN EVALUATION OF RECORD
STYLUS PRESSURE CALCULATIONS

A. M. Max, RCA Fictor Record Divi-
sion, Indianapolis, Indiana

Previous calenlations of record styvlus pressure
have been based upon the classical theory of
clasticity. These are shown to result in stresses in
the record above the ultmate strength of the
plastic. It is known that the classical theory of
elastically falls far short in describing the me-
chanical properties of plastics. These properties
are briefly described, and a quantitative evalua-
tion of their effect on the stresses produced by
the stylus is presented. This evaluation is corre-
lated with small differences between mechanical
properties of polystyrene and vinylite and record
wear,

Saturday, October 16th

10:00-12:00 a.m.
PICKUPS

Chairman: Norman C. Pickering
Pickering & Co.

A DISCUSSION OF PRESENT DAY
DEVELOPMENTS IN MAGNETIC
PHONOGRAPR PICKUPS
Warter O. STANTON
Pickering & Company

A TWIN LEVER
CERAMIC CARTRIDGE

B. B. Bauer, L. Guxter, Jr. ann E,
SEELER, Shure Brothers, Inc., Chicago,
Illinois

High hdelity is reaching into millions of Ameri-

can homes and with it comes the necessity of
providing high gunality pickup cartridges suitable
for this purpose. The Twin Lever Ceramic Car-
tridge is desipned to meet this need, Advantages
of ceramic elements in this type of application
are described, In the Twin-Lever Cuartridge a
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double lever arrangement is used to provide high
compliance and efficient  coupling. Individual
necdles are provided for the fine groove and 78
rpm dises and a cam operated transport mecha-
nism positions the required needle in the trans-
ducer gssembly, Espscially convenient is the easy
needle replacement feature which permits sightless
replacement of worn or damaged needles, The new
cartridge hts standard mountings and weighs 734
grams, The response equals that of many custom
built high fidelity pickups.

AMPLIFIERS FOR MUSIC
REPRODUCTION

Hersoxn H. Scorr axp Hereerr P.
Kext, FHernmon Hosmer Scoit, Inc.,
Cambridge, Mass.

The classical concept of the function and meas-
urement of amplifiers with continuous sine-wave
signals does not apply rigorously to amplifiers de.
signed for the ligh-fidelity reproduction of music.
Usually the designer must choose between provid-
ing either maximum instantaneous short-time out-
put or maximom continuous sine-wave antpnt.
Since the usual musical waveform is complex,
having peaks 10 or more db higher than the aver-
age level, it is obvicus that the former condition
is best for the reproduction of music,

With higher powered amplifiers, the maxinuun
available continuous power ean actually burn out
the loudspeaker on a continuous overload. A
“snubber” cireuit has been developed that does
not affect the power handling capacity of the
amplifier on music waveforms but which protects
the londspeaker from continuous high power levels,
By this means, high powered amplifiers can pro-
vide maximum realism on peak music levels with-
out the usual danger of speaker burnout. Such a
device can be adjusted by the user to provide any
degree of “snubbing™ action.

Another important amplifier factor, much mis-
understood, is the internal output impedance or
damping factor. Many amplifiers have output
impedances approaching zero, while actually most
leudspeaker manufacturers recommend a finite
source impedance of a magnitude which may be
as high as the rated speaker impedance. A system
providing adjustable output impedance without
adversely affecting amplifier periormance allows
optimum damping for all types of loudspeakers.

1:30-4:00 p.m.
LOUDSPEAKERS

Chairman: Hugh S. Knowles
Industrial Rescarch Products

LOUDSPEAKER QUALITY CONTROL
AND THE CONSUMER

EbpwaArp V. Ress, Unmversity Loud-
speakers, Inc., White Plains, N, V.

A consumer’s investment in a loudspeaker is
guaranteed by the design built into the speaker
and the production checks employed in its fabri-
cation. These built-in design fundamentals swhich
while not inunediately visible contribute to the
longevity and the durability of the product will be
examined along with the various production tests
and cheeks guarantecng uniform performance and
consistent quality.

CORRELATION OF TRANSIENT
MEASUREMENTS ON LOUDSPEAKERS
AND LISTENING TESTS

Murran S. CorringTON, RCA Viclor
Television Division

The transient distortion of a loudspeaker is
measured by applying a burst of a sine wave of
four or sixteen cycles, starting and stopping when
it crosses zero. The burst is followed by an off
period of equal durztion, and the burst is then
repeated. A microphone in front of the londspeaker
is gated to measure the sound “hangover” during
the “off’" period. A curve is drawn of this tran-
sient hangover as a function of frequency, The
paper discusses the correlation of this curve with
listening tests.

A TWENTY INCH CORNER HORN
OF UNUSUAL DESIGN
Paur Kurescn, Klipsch & Associates,
Hape, Ark.

A study undertaken in 1954 to devise an en-
closure 20" to 24" high in conformance with
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FOR

MAGNETIC
RECORDING

BRUSH REDHEADS GIVE TOP PERFORMANCE

The high fidelity performance of Brush
Redheads has won them wide accept-
ance from makers of magnetie record-
ing equjpment. The record-reproduce
head, designed for dual-track record-
ing on 1{-inch tape, has unusually high
resolution, which provides an extended
frequency range. The Redhead is di-
mensionally stable, is unaffected by
moisture, and provides freedom from

BRUSH ELECTRONICS

IRDUSTRIAL AND RESEARCH INSTRUMENTS
ACOUSTIC DEVICES
MAGNETIC RECORDIRG EQUIPMENT

ULTRASONIC EQUIPMENT

PIE20-ELECTRIC MATERIALS o

microphonies. The companion erase
head has the same basic construction,
and is outstanding for efficient opera-
tion at very low power consumption.

For information on the complete line
of Brush magnetic heads—single and
multi-channel, write Brush Electronics
Company, Dept. ZZ-10. 3405 Perkins
Avenue, Cleveland 14, Ohio.

COMPANY

Jormerly
The Brush Developmant Co,
Brush Electromics Company
is an operating unit of
Clevite Corporstion,

Seevs at ...
AUDIO FAIR. RM. 517
Hotel New Yorker

MODEL 200A, Provincial,
Speaker Cabinet..$94.50 Net
MODEL 200E, Provincial,
Equipment Cabinet
$146.50 Net
Pair....$237.75Net

Available in . . .
Fruitwood or Mahogany.
Alsa in Modern Design . . .
Blonde or Mahogany.

DIMENSIONS . . .
Each cabinet approx.
307 H. x 24" W. x 17%" D.

SHIPPING WEIGHT . . .
approx. 40 Ibs. each

Standard Wood proudly presents

the ultimate in CABINETS...

T g Tdolodiy Fpstoms

THE MAGNIFICENT MASTER-TONE SERIES
TWIN SEPARABLE ACOUSTIC AND EQUIPMENT
Stand them together or separately, as close
or as far apart as you choose, and these

sparkling twin masterpieces of
fine audio furniture will enhance
the beauty and decor of any
traditional room in which you
place them.

4 =
THE MASTER TONE
SERIES is your best buy
in cabinetry . . . check
for these important fea-
tures . . . ACOUSTIC
ENCLOSURE . . . exclu-
sive concentri-vent con-
struction . . . rigid T-
Brace assembly.

EQUIPMENT ENCLOSURE . . . universal mount-
ing arrangement . .
. .. convection cooling.

modern open design

STANDARD WOOD PRODUCTS CORP.
47 West 63rd St., New York 23, N. Y.
“The Standard of Fine Woodcraft”
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SUMMIT ELECTRONICS
HI-FIDELITY AMPLIFIER
30 WATTS RMS

(Less than 19, distortion)

Extremely stable charac-
teristics with negative
feedback on all stages.
FREQUENCIES RE-
SPONSE—Flat = 0.5 DB
throughout the range from
20 to 25,000 cps

Price — $99.50 fob Summit, N. J.

SAVE 309, DISTRIBUTION COST BY BUYING DIRECT FROM
MANUFACTURER.

Avail yourself of chis excellent opportunicy until present supply is
exhausted.

SUMMIT ELECTRONICS INC.
7 Industrial Place — Summit, N.].

Give tbq;..Uhitéd'Way !

ﬂmunciny

ELECTRONIC MUSICAL INSTRUMENTS

By Richard H. Dorf

In one big volume, you can now learn all about the intricacies of commercial elec-
tronic organs, including the Allen, Baldwin, Connsonnata, Hammond, Minshall-Estey,
Lowrey Organo, ond others, together with many smaller instruments. Constructional
details on the outhor’s Electronorgan and the simpler Thyratone show you how to build
one of these fascinating instruments for yourself. A compilation in book form of the
author’s articles in Radio Electronics, brought up to date and with many additions.
Ready about October 16, price $7.50 (Foreign, $8.00).

SAVE $1.00 with this special pre-publication offer—

If your order is received before October 16, you may have your copy at the
pre-publication price of $6.50, prepaid in U.S. and possessions; all others,
$7.00. All orders must be accompanied by check or money order at this
reduced rate.

Customary discounts to dealers and distributors

RADIO MACAZINES, INC., Book Division,
P. 0. Box 629, Mineola, N. Y.

Please send me ........ copies of Dorf's ELECTRONIC MUSICAL {NSTRU-

MENTS at the special pre-publication price of $6.50 each,
(Foreign, $7.00). | enclose check [] money order []

Y et o e e el Bete Ve fa T o et ZOTRE, uatei%s i by Con A AR
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Klipsch corner liovn prineiples has been concluded
with the development of the KR-5.

While crowded, it was possible to use a sepa-
rate 3-way system with a 127 woofer with cross-
over points at 1,000 and 5,000, This design is not
intended to give a great powerful boomy bass, nor
to approach the tonal response of a Klipschorn,
but rather to give a response which is as smooth
as can be possible in the size and &s free of distor-
tion as is possible with the necessarily high eross-
over frequencies.

ACOUSTICAL CALIBRATION OF
LOUDSPEAKERS AT HIGHER
FREQUENCIES

Joux K. Hirvuiary, Alteec Lansing Cor-

poration, Beverly Hills, Calif.

This paper will outline the techmiques used to
cnlibrate the free ficld response of a loudspeaker
in the higher frequency range,

The specific apparatus used and the resnlts that
are obtained will be discussed. Several miero-
phones and londspeakers which are reversal trans-
ducers will be described.

RECENT DEVELOPMENTS IN
HIGH FIDELITY LOUDSPEAKERS

Harry F. Ouson, Jorx Preston, ann
Everert G. MAy, RCA Labaratories,
Princeton, N. J.

Three high fidelity loudspeakers have been de-
veloped and commercialized. These include
cight, twelve, and fifteen inch units, The charac-
teristics of tlese loudspeakers are uniform response
over & wide {requency range combined ‘with broad
directivity, low non-linear distortion and faithful
transient response. Cabinets and other loading
systems for these loudspeakers have also been de-
veloped.

AN ELECTROSTATIC LOUDSPEAKER
DEVELOPMENT

ARTHUR A. JANSzEN, Engineering Con-
siltant, Cambridge, Mass.

An electrostatic loudspeaker which covers the
1000-20,000 ¢ps range with a new order of effi-
cieney, and in which the moving element func.
tions essentially as an imaginary boundary in the
transmitting medium, will be described. Perform-
ance data will be presented, and capabilities in
music reproduction will be demonstrated.

MULTI-CROSSOVER,
MULTI-IMPEDANCE NETWORKS FOR
COMPATIBLE MULTI-SPEAKER
SYSTEMS

ApraHaM B. Conex, Unsversity Loud-
speakers, Inc., White Plains, N. V.

Muiti-speaker high fidelity systems which are
designed so that the individual speakers operate in
diserete frequency bands must work in conjunc-
tion with cross-over networks which are compatible
with the roll-off characteristics of the speakers
of the system, The choice of cross-over frequency
and the rate of attenuation will be determined by
the roll-off characteristic of the speakers of the
system. Where level control attenuators are em-
ployed, the cross-over points will wvary preatly
with changes in level. A unitized network system
will be discussed which makes possible a wide
choice of cross-over points, a choice at attenuation
rates, matched to a wide range of speaker imped-
ances; the total effect of which is to achieve the
most compatible performance from the speakers
chosen for a multi-speaker system.,

HIGH EFFICIENCY 3-WAY
SPEAKER SYSTEM

Savr  J. Wmaire, University Loud-
speakers, Iinc., White Plains, N. V.

With the improvement in response of ‘fex-
tended-range’ single loudspeakers, the question
has been raised as to the advantages of muiti-
channel systems particularly for home use. This
paper discnsses these advantages and describes a
speeific triple-range system consisting of a folded-
horn woofer, horn type mid-range and tweeter
units; all of the indirect radiator type. The use of
all compression type, horn-loaded units results in
substantial improvement in efficiency, reduction of
distortion and increase in overall response. An
integrated system of acceptable dimensions for
home use will be demonstrated.
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TRANSISTOR PHONOGRAPH PREAMPLIFIER

(from page 40)

such as GE or the L-6 Audax. For the
10-millivolt class we need about 35 db at
1 ke, and with a 400-cps turnover we
need another 22.5 db if we expect to go
down to 30 ¢ps, a total open-loop gain of
at least 57.5 db without allowing any
negative feedback for the low frequen-
cies. Transistors giving gains of this
order are not available yet. The Picker-
ing line, on the other hand, giving a
nominal outptt of as nnich as 70 milli-
volts, will work every satisfactorily with
this circuit, giving an output of as much
as 1 volt once the value of R: is adjusted.
Using a low-impedance, (professional-
type) GE cartridge, the problem of in-
put impedance matching is somewhat
improved and it should be possible to
cascade two junction transistors to get
the necessary gain of 57.5 db for that
pickup.

Figure 10 shows the response of the
preamplifier with a Pickering cartridge,
Model 140, and a London LP frequency
test record. Four pickups tested all gave
substantially the same response. In lis-
tening tests the unit measures up very
well, although we doubt that, at least at
present, it is going to render obsolete its
vacuum-tube counterpart. The complete
absence of 60-cps hum and the elimina-
tion of any possible speaker mechanical
feedback (microphonics) gives a new
experience in the reproduction of sound,
especially of the low-frequency band.

Power Supply

Although the complete preamplifier
draws only 1.5 ma at 22.5 volts, this
advantage is somewhat nullified by the
fact that the voltage required is nega-
tive and is not found in the average
present-day audio amplifier. This bias
can be obtained, however, by several
methods:

(1) Employing the same bias as the
power amplifier, in the event fixed bias is
used for the power tubes, since this bias
will be in the same order of magnitude
as the 22,5 volts originally used.

(2) The center tap of the high-voltage
winding of the power supply transformer
in most audio amplifiers is usually
grounded, but if the center tap is re-
turned to ground through a suitable
bleeding resistor, a negative voltage is
developed across the resistor which can
be employed for power supply for the
transistors. The value of this voltage

100 1000 40,000
FREQUENCY IN GYCLES PER SECOND

Fig. 10. This curve shows the result of an actual

test with a Pickering cartridge and the Londaon

LP test record, which contains tones graded in

level to conform to the usual LP music equali-
zation.
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will have'to be subtracted from the total
available B-plus, however, and the
method may therefore prove unsatisfac-
tory i1 SOME cases.

(3) A small power supply can be built
with either a line-isolation transformer
or two filament transformers connected
back to back, using germaniuni crystals
for rectifiers. Filtering is no problem
because of the small current drain.

(4) The most obvious method will be
to use a B-battery. Burgess type 5156
and the miniature hearing-aid type U135
have been found very satisfactory. By
modifying the automatic shut-off mech-
anism of most record players, a d.p.s.t.
switch can replace the present s.ps.t.
and the battery can be connected to the
preamplifier through the extra pole- of
the switch. Since there is no warm-up
time, the unit will go on immediately
when the record player is started and
will be disconnected automatically aiter
the last record is played, resulting in a
considerable extension of the life of the
battery. For an average (!) record
playing time of six hours a day, a Ul5
is expected o last about six months and
with the new mercury Dbatteries this
may well Le doubled.

Conclusion

In this article an attempt has been
made o present some of the advantages
and limitations of transistors, their basic
circuit configurations, and their elec-
tronic equivalents and to show how these
concepts can be applied in designing
andio components that will compare
favorably with their vacuum-tube coun-
terparts. A cdmplete preamplifier-equal-
izer employing a total of five transistors
with a total drain of 4 ma at 22.5 volts
is under development at present. Prelimi-
nary runs and listening tests give satis-
factory performance and an article on
the unit will be submitted for publication
when performance tests and evaluations
are completed.

Although an adventure into transistors
and tantalum capacitors is likely, at
present, to prove rather strenuous finan-
cially, it is certain that future improve-
ments in higher gain, lower noise level
and distortion, better stability and uni-
formity, together with lower cost, will
prove the transistor to be an indispen-
sable part of the preamplifiers and re-
mote controls of the future.
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sounds like
$200 -

COSTS
LESS
THAN
$ GOt
Now you con
enjoy high fidelity

withou!
high prices

> =

What Is 1t? A new Argos sound en-
closure—handsomely styled—built
-with “Craftsmanship in Cabiners”—
plus a Jensen speaker and tweeter.

HowDoes It Work?Itusesthe Jensen
Duette* principle—which in effect gets
double the use out of the internal air
mass. It gives big-speaker fidelity in
half the space.

How Can | Hear It for Myself? Ask
your Argos—or Jensen—Parts
Distributor. Your ears cannot be
deceived. It does sound like $§200.

tArgos AD-1 Cabinet. ... .. ‘2|.50

Jensen KDU-10 speaker and
tweeter components kit, , . .

Total....... Under $60.00
Prices may vary West and South.

*TM of and Licensed by Jensen g, Co.

Also see new matching
cabinets for Record Player ond
Tuner or Amplifier.

10 AIN SYREEY « GENOA, ILLINOIS
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can save $1.00 on each subscription
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REVOLUTIONARY SPEAKER and ENCLOSURE

(from page 27)

resonant impedance peak is broadened.
The O can be controlled at will; too
little Fiberglas yields an output peak in
the bhass, while too much overdamps the
system and attenuates the bass response.

Since the enclosure is actually an in-
tegral part of the speaker it cannot be
built like conventional cabinets. An
acoustical seal must be provided, and
the unrelieved pressures that are built
up are so great that an unusually large
number of ribs and braces are required,
together with 34-inch walls, Figure 3
is a photograph of the experimental
model of the loudspeaker, its outside
dimensions measuring 19 x 19 x 11 in.
[t uses a twelve-inch woofer and an out-
side tweeter, the latter not shown. The
production model of the acoustical sus-
pension loudspeaker that will be exhib-
ited at The Audio Fair will not be
square, for greater convenience in use
on shelves or bookecases, and will utilize
a twelve-inch woofer with 52-0z, Alnico
5 magnet, plus a high-frequency section
mounted within the enclosure. Either
the speaker mechanism or the enciosure
is useless by itself. The speaker mecha-
nism alone is only half a speaker,
and mounting it in any conventional
cabinet would be no more feasible rthan
mounting a4 conventional twelve-inch
speaker in the totally enclosed cabinet
of approximately 1.7 cubic ft. interior
volume.

Figure 4 illustrates by electrical anal-
ogy the substitution of acoustical for
mechanical stiffness in the moving sys-
tem, The total compliance, that is,

C.a,m'uh.'r Cu’ ir
Csﬂcukcr X Cair !

15 not changed by the new design from
its optimum value in terms of the moving
mass and length of linear magnetic path.
An examination of the negative side
of the ledger will reveal the fact that
the acoustic suspension speaker system
is relatively inefficient. The efficiency
rating does not, however, fall outside
the range of values for conventional
direct radiators and a 10-watt amplifier
is sufficient to provide ample volume for
a room of 3,000 cubic feet. Some of the
reasons for the relative inefficiency are:
1. There are no accustical resonators
employed in coupling the cone to the air.
2. The moving system has purposely
been given a low O, to damp the bass
resonant peak, and has a relatively high
mass reactance in the commercial model.
3. The voice-coil gap cannot be made
very narrow due fo the nature of the
centering spider, although the gap width
does not fall outside the range of values
for conventional units. The acoustical
suspension speaker svstem can, of course,
be used as the driver unit for a horn
where high efliciency is required.
A patent application for the speaker
system described in this article has been
filed by the author.

(B}

G NON-LINEAR
Loy [HlGH STIFFNESS REAGTANCE

Gy |LINEAR
VERY LOW STIFFNESS REAGTANGE '\D
(ALMOST SHORT)
MASS OF SPEAKER
MOVING SYSTEM
AND AIR LOAD

e

WWAL008 )

VERY LOW STIFFNESS REACTANCE]

{ALMOST SHORT)
Cun [LINEAR é,)
HIGH STIFFNESS REAGTANGE
MASS OF SPEAKER

MOVING SYSTEM
AND AIR LOAD

] Careihen [NON -LINEAR

Fig. 4. (o) Electrical-_mxhal:licai analogy of the moving system of a conventional speaker in a
totally enclosed cabinet. Since C.ir is made as large as possible, the non-linear C.jeuker

determines the elastic stiffness of the system,

; (b) Electlica!-mechunicul analogy of the moving system of the acoustic suspension speaker.
Since C.jeuker is made very large, the lineor C.» determines the elastic stiffness af the sys-
tem. The resultant total elastic stiffness, however, is not changed from its optimum value.
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NEW PRODUCTS
(from page 83)

o Pyofessional Playback System. Record-
ing studios, advertising agencies, radio
and TV stations, as well as other organi-
zations with similar playback require-
ments, will find many uses for the new
IFairehild compact professfional plavback
system. Utilizing the widely-known Model
580 3-speed transcription turntable as its
heart, the system is furnished complete
with all necessary equipment, excepting
speaker. Included ks the Fairchild 3-way
turret-head transcription arm, cartridges
for standard and microgroove recordings,
§-position program equalizer, preamplifier,
and 10-watt power amplifier. Despite the
small space it occupies, the system meets
highest professional operating standards.
Fairchild Recording Equipment Company,
1\_54113\ Street and 7th Ave, Whitestone,
AN, .

® Compact Corner Speaker Enclosure. De-
signed by Paul Klipsch, and known affec-
tionately as the “Little Monster" and offi-
cially as Model KR-5, this new Cabinart
enclosure is only 21 ins. high, yet ap-
proaches Klipschorn performance on light

middle bass. Considering its size, perform-
ance is substantially superior to conven-
tional box-type enclosures. Based on_ de-
sign of the original Klipschorn, the IXR-5
makes use of the walls of the room in
which it is used as the final extension of
an exponential horn, thereby extending
bass response, Constructad to handle
either 8- or 12-in. speakers, the cabinet
is built with a 12-in. cutout bushed with
an 8-in. plate. G & H Wood Products Co,
75 N. 11th St.,, Brooklyn 11, N. Y.

LETTERS

(from page 10)

harmonic only and got a fairly good cor-
relation. We concluded that if the fifth
harmonic were held below one tenth of one
per=cent, the second and third could be
anything in reason without causing oifense
to the ear.

When (C) and (D) are answered satis-
factorily, I will present (E) and (F). (E)
involves certain doubtful assumptions about
push-pull, while (F) involves the question
of triodes ws. tetrodes for driving reactive
cones.

At a certain pud out here—one which
specializes in Music Moderne with lots of
brass and tympani and a PA system up 20
db at 50 and 7000 cps—a waiter dropped a
tray full of dishes and six couples got up
and started to dance. Is this what hi-fi is
coming to?

Joun N. A. HAWKINS
The Rollin Company
2010 Lincoln Ave.,
Pasadena 3, California
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Buill to the FAMOUS

WI LL'AM So N Specification

Available in a
wide range of
impedances

KX These three models are available
NOW from yoor usual jobber. If
in dificulty, write us direct—
we'll see you are supplicd without
delay. Fullest 1echnical data rush-
ed air mail to you on request.

PARTRIDGE WWEB

Output Transiormer

Built to the famous Williamson specification,
the PARTRIDGE WWFB covers full AF.
range with lowest distortion. Secondary wind-
ings are brought out to eight separate sections
of equal impedance. Power Rating 16 waitts

Stock $26

types comprise 0.95, 1.7, 3.6 and
Duty Paid

continuous steady Lone.

7.5 ohm sections.

ALSO AVAILABLE

TYPE C.F.B.

( Also available as T/CFB with sach half primary tapped
at 43%, of turns. See June issue " Audio Erll;l'nc/-rl'ng?.
Leads the way in “C" Core technique. Power up to 60
walts from 22 cfs 1o 30 Kefs. Distortion less than 19,
with no N.F.B. 540 Duty Paid

TYPE U.L.2.

A p.p. Transformer of “C" Core dexizn specifically de-
signed for really high quality A.F. reproducing equipment,
Eaclt half primary is brought out scparately fo posts and is
tapped at 43% of the turns. $25 Duly Paid

PARTRIDGE TRANSFORMERS LTD

TOLWORTH

SURREY . + ENGLAND

Another
ASCO

Miniature
in

High Fidelity

the CONSOLETTE Jr.

A unit that you will be proud to have in
your home, this handsome mode] mora than
matches Its visual appcarance with amax-
ingly faithful acoustic performance.

All yon need for a fine high Adelity

system is Incorporated wlithin the

Consofette Jr. . a fine record

player—elither the automatic Collaro

\ record changer or the manually ap-

erated Bogen preclsion record player;

tach cquipped with a GE triple play cartridgs for the

finest In sound plek-op: a newly designed audio am-

plifier——the Bogen HF-8; the most talked-abcut high

fdelity speakor In recant years—the Unlversity 8”

coaxial. The Mliniature Consoletie Incarporalss these

slements into the most functiopally corract setting

possible, Yoo will be truly amazed al the Ineredibly

erisp and clear performance of this decorator styled
model.

T

Be sure to see the complete Asco Miniatures in

High Fidelity line at the Audio Fair . . Hotel
New Yorker—Room 643

The Comsolette Jr-A

(with Collaro record changer) ...... $237.50
The Consolette Jr-M
(with Bogen retord player) ........ $229.60

For a comprehensiva survey of the com-
plete high Adelity flefd, plas an all-
Inclusive ecatalos of the ASCO Minla-
tures In Hlgh Fidelity llne. Send Just
10¢ tor Asco's special lssue of ““Sound
Advlee’" to:

ASCO SOUND CORP., 115 W. 45th St., N.Y. 36, N.Y.

ON THE THIRD FLOOR—OPEN 9 TO 5, MONDAY THROUGH FRIDAY
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Now Ready for
Immediate Delivery

The New

MT-IM PRESTO-SPLICER
for WELDING TOGETHER
Y4” Mylar and acetate tapes
without cement or adhesives

® Diagonal cut capable of with-

standing 3 pound pull
@ Inaudible with playback amplifier
gain at maximum

= .

e oo

$67 F.O.B. Factory

Sample splice and brachure on request.

PRESTOSEAL

GURP

0000000000000000000000000000000080000000000000000000000

37271 33rd st. Long Island City 1,N.Y.

Easier

Readl'ngv u METER

MAKES 1T SiMPLE FOR ANYONE ro
VISUALLY moNiTor ANY RECORDER

“Permits quick, more positive read-
ing of average power. Makes it easy
for anyone, even the unskilled re-
cordist, to visually control recording
level. prevent distortion, emphasize
or de-emphasize any passage—the
professional waey—on any recorder.
Standard VU scale and sensitivity.
Color-differentiated scale. Dual im-
pedance. 315” rectangular semi-flush
mounting. Complete with

instructions.

MODEL 10 VU MEYER. . ... . . Ne7 $179¢
MODEL 10L. § ith
intornal fllumination. . . NET 31900

Write for Bulletin Ne, 110

Kot

13 W. HUBBARD 5T, CHICAGO 10, ILL.
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Indusby Noled...

National Company, Inc.,, has established
a New Products department, under the
direction of Robert J. Caldwell, to co-
ordinate the firm's program of expansion
and development, it wax announced re-
cently by Lynn Eaton, vice-president in
charge of sales, Caldwell will be responsi-
ble for analyzing and making rvecom-
mendations on a wide variety of new
products under consideration for manu-
facture and sales,

Dau Karp, vice-president in charge of
sales, engineering and production for
Earp Metal Products Company, Brooklyn,
N. ¥X., recently mannounced formal affilia-
tion of his company with the West Coast
division of the H and B American Machine
Co. Ine,, Culver City, Calif. One of the
world’s largest fabricators of sheet metal
enclosures, Karp manufactures a wide se-
lection of custom cabinetry for electronic
equipment.

An all-out celebration, Including many
celebrities from the world of music among
hundreds of guests, was conducted by
Pentron Corporation to dediecate its new
plant located at 777 S. Tripp Ave,, Chicago.
Guests were treated to a performance of
the All-Electronic Orchestra, YPentron's
fascinating example of stereophonic re-
production. The new plant, which covers
75,000 square feet, highlights the simul-
taneous growth of Pentrom and the rap-
idly-expanding tape-recorder industry.

A nationwlde coordinated sales program
for Bncore magnetic recording tape was
launched by Technical Tape Corporation
at a three-day sales senmiinar beginning
August 16 at the Holel Commodore in
New York Clty. Twenty-six representa-
tlves from all parts of the country were
prazent as_were Paul Cohen, company
president; Fred I, Kantor, national sales
manager; Lou Seda, production znd re-
search director; Marvin Kline, assistant
production and research director, and
Arthur AL Gasman, advertising counsel,

Popularity of Fleetwood custom TV
recuvivers and chassis is reflected ir a new
building which is being econstructed at
Glendora, Calif,, by Conrac.,, Inc., whose
products are sold under the Fleetwood
trade pame. No small portion of the In-
creased demand for Pleetwood TV ehassis
lies in the fact that arve designed especially
for custom installation, and are equipped
wi%h wlde-range high-fidelity audio out-
puts.

FOR SALK: 5 Western Bleetric 98 Repro-
ducers. Brand new, Original list S$85 each.
Lot price, $30 eaeh. Individual, $35. Box P-4,

MAGNECORDER “VOYAGER” 2 months
old, )mrdi{ used ; $350. Sam Eskin, Wood-
stoek, N. ¥.

FOR SALE: CONCERTONE m{)e recorder,
model 1501, in portable case with amplifier,

speaker, NAB reel hubs. Condition perfect.
est offer over $203. L. Levine, 115 Bright-
water Ct., Brooklyn 35, N. Y. Days: WA

4-0650 ; Eves: SH 3-0813,

WANTED: Magnecord PT-63 tape recorder
mechanism only. WAtkins 4-7983 (New York)
or Box CP-5, AUDIO,

PRESTO 6-N, 2-ypeed recording machine,
console, 90-B' amplifier, Shnre microphone.
Practically new. Original cost $1500, will sell
for $500. Bax CP-6, AUDIO.

ATTENTION: CUSTOM HI-FI BUILDERS

Geanuine —. Made in Wolverhampton, Englond,
by Repreducers & Amplifiers Lid.

R & A 12” SPEAKERS

12,000-GAUSS TICONAL MAGNET

Resonance 50 cpz; Smooth Rising tidranne;

Response lo 14 ke Highly Sencilive.

Individual Samples _....$10.00
*Bulk Package of 6......... $45.00

Shipped freighl prepamid drom Muw feck uleck.
Send iheck wilth arder, ®Morey.bock quoranter.

BRITISH ELECTRONIC SALES CO.
23-03 451h Rd_, L1.C. 1, New York

—CLANSIFIED—

Ratea: 10¢ por weed pet (mactlon .for nencemmersial
advertisemonts; 25¢ ger word for commerslal adver-
tisoments, Rates are net, and no discounts will be
allowad. Copy mmit he accompanied by hamittans la
full, and must reach ths New Ywrk eofics by the
orst of ths month yreesding ths date of lssma.

THE AUDIO EXCHANGE has the largest
selection of new and fully guaranteed used
equipment, Catalog of used equipment on re-
uest. Audio Exchange, Dept. AR, 158-19
1illside Ave,, Jamaica 32, N. Y. OL 8-0445.
AUDIO BXCHANGE EXCHANGES AUDIO

25-50% DISCOUNT, Xactory-fresh guar-
anteed LP records, 80¢ and up send 2‘(&' for
catalogue, SOUTHWEST RECORD SALES,

Dept. A, 4710 Caroline, Houston 4, Texas,

Hi-Fidelity plastic-base recording tnFe, 1200
ft. on T}” plastic reel, $2,19 ea, 6 for $12
Hi It Shop, 2 N. Howard St., Baltimore 1, Md.

FM ANTENNAS. Broad band Yagis and
standard types. Wholesale Supply Co., Lunen-
burg, Mass,

YTRU-FIDELITY TAPES"
Imroducim‘; A _new name in the field of
PRE-RECORDED TAPES
with a sensational performance by
JOHNNY MACK
Master of the Hammond Organ
YHAMMOND ORGAN NOVELTIES"
with Seolovox, Celeste, and Chimes
“Tru-Pidelity Tape” FHO-1

A half-hour program of a dozen gelections
of popular hits through the years, played as
%'ou have never, never heard them played be-
ore,

If you are looking for a high-quality tape
recording with a rare combination of beauti-
ful musle and spectacular tone qualities, and
one which will show off the abilities of your
most expensive tape reecorders, amplifiers, and
speaker systems—THIS IS JT—., This tape
will demonstrate to any listener the superi-
ority of a high-quality music system, and has
the dynamic punch whiech arouses enthusinsm
and closes sales,

You can order this tape on a no-risk basis,
If you do not like it, just return it, and the
purchase price will be cheerfully refunded.

Prices, postpaid
15 IPS, Full Track, $14.85 each
7.5 IPS, Full Track, $9.85 each
3.75 1PS, TFull Track, $7.80 each
Send money order or check to
TRU-FIDELITY TAPES
P. 0. Box 209-B
Padueah, Kentucky

SELL; Craftsmen C-500 amplifier, perfect
condition. M. L. Amundson, 7303 Charlotte
St., Springfield, Virginia.

FOR SALE: U-L Williamson Amplifier with
Peerless S-285-Q transformer and ofl eapaci-
tors, $26. APPROVED A-800 Preamp, $10.
Crhm-les Leigh, 162 Peassaic St., Trenton 8§,

FOR SALE: ALLIED 16-in. Professional
Recorder (similar to Presto 6N). TFairchild
dekup, in _console, no head. New condidon,
New York BE 3-6587. Box CP-1, AUDIO.

NEW [J-L Williamson—all Peerless trans-
formers—two chassis, $89.50. Ope Electro-
Volee Georginn, unused, $395. Box CP-2,
AUDIO.

DIAMOND NEEDLES: Custom ce-tipping
of your phonograph needle or cartridge with
broadeast quality diamond. For information
and price write to: Transcriber Company,
(Dlamond Stylus Manufacturers), 70 Pine St.,
Attleboro, Mass.

HI-FI AUDIO amplifier, custom-built, push-
pull feedback circuit, 20 watts output, with
mixing pauvel and Rek-O-Kut 16-in. cutting
mechanism mounted on Robinson 16-in, 2-
speed turntable. All in excellent condition.
Originally cost more than three times bargain
price of %350, Box CP-3, AUDIO,

HI-FI EQUIPMENT : Fisher, Thorens, Al-
tec-Lansing; tape recocder, other items. All
unused and perfect. Will saerifice. Philip
Lance, Greenwich, N. J.

FOR SALE : 600 NEW Phonogrﬂ])h records,
78 mpm. JAZZ—POLKAS—POPULA R—
WESTERN. Likewise 16-in. Transcriptions,
plus many other audio and office items, Write
{?r ?cclmplete list and prices. Box 485, Passaie,
I PR

- LIKE NEW HEKotape 101 for sale at low
rice. Norman M. Paulson, P. O. Box 301,
anville, Illinois,
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PROFESSIONAL
DIRECTORY

{

HIGH-FIDELITY HOUSE

Offering the World’s Finest Home
Music Systems, created by experts
with years of experience.

High Fidelity is our only business—
niot a stdeline. Complete stock ef every
worthwhile component at all ¢imes.
536 South Fair Oaks, Pasadena 1, Cal.

SY 5-4118 RY 1-8171

“WE HAVE IT”

Hi<Fi JOMPONENTS EXCLUSIVELY

HOLLYWOOD

ELECTRONICS

7460 MELRDSE AVE.
HDOLLYWRQOD 4 6
oA Ll FlooR N T A
WEHSTEH 3-HZ2Z08

“EVERYTHING IN HIGH FIDELITY”

From Primary Components
to Completed Custom Audio Equipment

KIE F

Sound Corp.

820 West Olympic Blvd. » Los Angeles 15, Calif.
Rlchmond 7-0271 ZEnith 0271

Custom-Built Equipment

U. S. Recording Co.

1121 Vermont Ave., Washington 5, D. C.
Lincoln 3-2705

CANADA
High Fidelity Equipment
Complete Lines e Complets Service

Hi-Fi Records — Components
and Accegsoxies

8LECTR0«U01CE
SOUND SYSTEMS

14] DUNDAS ST. WEST. TORONTO, CANADA.

Industry Pesplo...

Adolph @ross, head of the representa-
tive firm bearing his name, on the re-
ceiving end of industry congratulations
for the speedy job he performed in plac-
ing the new Miracord A-100 record
changer in the sound rooms of virtually
all leading New York dealers Jay
Oarver, formerly with Electronic Worlk-
shop, Inc., getting his share of hand-
shakes because of his appoimment as ad-
vertising manager for G & H Wood Prod-
ucts Company, makers of Cabmmt speaker
and eqummont enclosures.

Elmexr 0. Wilschke has resigned as op-
erating manager of Altec Service Corpora-
tion to become vice-president In charge of
operations for Fine Sound, Inc. . . . Dx.
FPrederick E. Terman, dean of Stanford
University's school of engineering, elected
to the board of directors of the Ampex
Corporation at mnmml stockholders’ meet-
ing . . . Donglag Y. Smith, formerly mar-
katmg managey, has Dbeen promoted to
vice-president -\nd general manager of the
Tube Division af RCA . John D. van
der Veer is newly- appomted assistant gen-
eral sales manager of Tung-Sol Electric,
Inc.—was formerly wmanager of Initial
eguipment sales.

Jogeph F. Hards, president of the Mag-
netic Recording Industry Assoclation, an-
nounces the appointiment of Robert Xeon
of Brush Development Company as chair-~
man of the Standards and Engineering
Committee. Next meeting of the committee
is planned for New York during the Audio
Fair . . . Mrs. Helen B. Anderson, formerly
a techmician for TFederal Telephone and
Radio Company, has joined Pyramid Elec-
tric Company, North Bergen, N. J, as
sales engineer.

Prank Adams, with ORRadio Industries

since last Spring, is new sales manager
of the company's Mid-Atlantic Division
with headquarters in Philadephia .
R. T. (Rudy) Bozak, president, The R. T
Bozak Company, reports that increasing
demand for Bozak speakers has forced the
company to expand into l'nger quarters
for the third time since it was founded
in 1949—new plant is on Post Road, South
Norwalk, Conn. . Avery rlsher. presi-
dent, Fisher Radio Corporation, enter-
tained music critics and technical editors
at cocktalls S8eptember 17 to Introduce the
new Fisher Z-matic control for auto-
matically varying the output impedance
of Fisher amplifiers.

Visit AUDIO at the

New York Audio Fair
Hotel New Yorker

Room 616

SPLIGES MAGNETIC TAPE

Neatly — Quickly — Easily
KR Includes plastic aplicer which adhares Lo rocorder or works
table, genercus supply of pre-cul tape splicing tabs, handy blado,
Instructions and plastic case. Onty $1.50 postpald. If your dealor
can't supply you. order from . . .

COUSINO, INC.

2537 Madisen Ave. Yeleds 2, Ohlo

non:
directional

Br changing
ug-in top-
aules, ovailable
sepaorotely or
both capsules
with this unir.

strong AC Fields . . ,
and/or cardioid,
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for the most difficult studio
pick-up problems . . .

S-T condenser microphone!

Amazing new features in CM-51 provide a uniform
frequency response over a range of 30-18,000 cycles and a
wide dynamic range ... . pick-up flexibility .

- .used in
not effected by temperature or humidity

changes, Write for more detailed information.

" " E s WoE S s s aae s

nwnréé'ﬁéé'equipment corp.

10 East 52nd Street,

New York 22, N.Y

"SIMPLIFY
CUSTOM
INSTALLATION

r—The 4200 Sound Effects Filter ‘and:
4201 Program Equalizer are now.
‘uvmloble in component form, as |
illustrated, for the custom bunlder. ;

In addition to the flexibility of in-
stallation, all the features and char-
acteristics of the standard models-
are retained.

The high and low sechons of either
model may be obtained separately.
Complete wiring insfructions 5
included.

' - Send for Bulletin: 18-4 g

Model 4200 Sound Effacts Filter
(Send for Bulletin §)

Madel 4201, Program Equalizer
(Send for Bulletin E)

DISTRIBUTOR
Hyeor Sales of Callfornla
11423 Vanowen St., North Hallywoed, Cafif.
REPRESENTATIVES
Besho Assoclates
1155 Waaokegan Road, Glenvlew, !llinols

Burlingame Associates
103 Lafaystte Street, New Yark City
Harrlson J. Blind, 1616 Cord St
Indianapolls 24, Indlana
6. M. Howad & Assoslates
734 Bryant Street, San Franciseo 7, Callf.
EXPORT DIVISION
Morhan Exporting Corporation
458 Broadway, Mew York 13, N. Y., U.S.A,
Cahle: ‘"MORHANEX'
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’ Parfect Match

*  OF SPEAKER AND
- SPEAKER ENCLOSURE

People who hear the British-built
* Hartley 215 for the first time are
» amazed by its superbly clean per-
« formance, Those who own and
live with it never cease to marvel.

. But neither have really heard the
215 at its absolute best . . . unless
they’ve heard it operating from
* a Hartley BOFFLE Speaker
s Enclosure.

One of the principal features of
* the Hartley 215 Speaker is that
« it is free from resonance distor-
. tion. The Hartley Boffle was de-
signed to match this quality, and
is itself entirely free from acous-
¢ tical resonances.

Most speaker cabinets are actu-
* ally tuned resonant systems. They
s introduce response peaks, and
. Should not be used with the non-
resonant 215. In the Hartley
Boffle, the 215 provides smooth
response over the entire audible
*  spectrum.

There is no doubt that a Hartley
« 215 will provide you with better
« sound reproduction...but for the
. verybest, hear its performance in
a Hartley Boffle,

The
HARYLEY 215
LOUDSPEAKER
is priced at

HARTLEY

. BOFFLE
- ENCLOSURES
« Ore mode in single-,
. dval-, and foor-
speaker models, ond
. .
ate priced from
2 $50.75
-
-
Sold by

franchised deulers
*  orwrite to Dept. RK-1

* H. A. HARTLEY CO., INC.
521 East 162nd St,, Bronx 51, N. Y.
104

ADVERTISING
INDEX

Acoustic ‘Research, N, veies coeime e 85
Ao B FEO UM T R o i o vt reta 94
AlliediRadiol Corp it o e SR 69
American Elite Co, . ..vvieiivienaan 18
Ampex, ‘Corporation. = ov i . s s alvlaivayiss 17
Argos Products Company . .......... 99
A SES . SOUNH N COPDA oois v e e on o) alo o o v 4 A 101
AFETARIIC oL = s T S G (S I e 59
Aadio Devices, NG Luainn casinss s Cover 2
Audiogersh Corporation . ... Facing page 52
Beam Instruments Corp. . ...ivvovun. 19
Boldet ML CT, L LA ey sas kD
Bell Sound Systems, INC. .......ooion 96

Bell Telephone Labaratories 24
Bogen, David, Co., Inc. ..... §

British Electronic Sales C..
Brush Electronics Company
British Industries Corp, - .....

Capps, Frank L. &'Co., INC. wivsimvims-s 51
Gar AN Ot Or G ON ey te s b 0 = o h 14
Cirema Engineéering Co. .....ovuvnn-s g5
COUSING; NG a S i, ity narns aatra o 1 103
Classified Advertisements ..........-. 102
deMars Engineering & Mfg. Co. ...... 47
Electro-Voice, InC. . ...vuvuna., T 125513
Electro-Voice Sound Systems . ....... |
e O G OMDARY [ iy o a1 sy s g Py . 74
Ferranti Electric, Inc. ......... i e 8S
Fisher Radio Corp. .vivvivvniivnn 67,027
Freed Electronics and Controls Corp. .. 88
Genoral  EIAEITIEI00. iy v rtm i hoe viamt 3 Ly 16
GT&IH \Wood Broduets :Co.: 2. Ll 68
Goodmans Industries, Lid. ........... 89
Hartley, H. A., Co., Inc. ...... Nie al et O
Harvey Radio Co., Inc. e iiEd
H & el ] . 89
High-Fidelity House ..... . 103
Hollywood Electronics .............. 103
Hughes Research and Development

ISRBBratOrI@S) s e arers, siansiel e h)is ois el dra)un . Z
HYCoE ] o L e ¥ et d sre e o sk 103
International Electronics Corp. .v....., 55
Interelectronics . ..... e B a7 O 60
TN S 5 I e el X b e ol s S 102
K D Cabinet Division, Oak Electric

| ¥ LSl gt T et e Sl B e TR e 93
Kierulff Sound Corp. «vivvavunnsvsns 103
Klipsch & Associates ....,....ve0s 86, 87
Laboratory of Electronic Eng., Inc. .... 82
Langevin Mfg. Corp, “...-xu. CI RIS 4
Leonard Radio, Inc, ...... S R T 57
Lowell Manufacturing Co. ....vveuns 7
Magnasync Mfg. Co., Ltd. ... ...vvn. ¢« 16
Mararitz, S. B. .... i e.ii.. Svraiall 93
Minnesota Mining and Mfg. Co. ...... 5
National Company ...... g R A 2O
Partridge Transformers, Ltd. ......,.. 101

Pentron Corporation ..... sty IO
Permoflux Corp. .. -
Pickering & Company
Pilot Radic Corp. .....
Presto Recording Corpora
Prestoseal Mfg. Co. .....

Professional Directory ..............
Radio Shack Corporation ..........0- &)
Rauland-Borg Corporation ........-.. 64
Reeves Equipment Corp. ......... 74, 103
Reeves Soundcraft Corp. .uvuiivieinn 11
Rek-O-Kut Company . .....cvevee-- 9, 718
Rockbar Corporation . ......ouveu.. Cover 3
Shure Brothers, Incl ssaiaicicuun, . A WD
Sonotone Corporation . ...,..... et [
Standard Wood Products Corp. +...... 97
Stephens Mg Corp. “iiviataa v v 62
SumMitl El actrOnics I NCE T o s a o m e niats 98
Tannoy {Canada) Limited .......... i 92
Tech-Master Products Co. . ...ovypnn.. 94
Technical Tape Corporation .,..... . 48, 49
Terminal Radio COorp. .....,-v.e. 43, 61
Triad Transformer Corp. . ...avuianas 90
TURE-Sol Electric, dnc) v saive rieisiens o 8
Tikrien ComBany IR TERR. i s v e ¥ib a e o1
United Transformer Co. v .vvvuun. Cover 4
University Loudspeakers, Inc, ........ 7
S SRR O B G e T o e el 103
Weathers Industries, Inc. ........... A
Wendell Plastic Fabrics Corp. ........ 84

33 years ago they told me:

“YOU HAVE LESS
THAN A YEAR
TO LIVE!’

“MusT HAVE BEEN back in 1919 or *20.
Hopeless case of diabetes. No known
cure . ..

“pur HERE 1 AM. They found a treat-
ment—insulin—in tme. Today, nebody
has to die of diabetes.

““CANCER, I know, is a tougher problem.
Bur the laboratories can-lick that one,
too—with our support. Already,
they’re euring people who would have
been done for a few years ago. Last
year—thanks to $5,000,000 allocated
by the American Cancer Society from
our contributions—they found out a
lot more . . . though there’s still a long
way o go.

‘“rHEY NEED MONEY, though. $5,000,000
igstillless than.4 cents per American per
year. Not. enough. Not enough to find
the answer fast enough—230,000
Amecricans are going to die of cancer
this year, they say.

“M NOT RICH, but I gave 'em $50 last
year—hope to do better this time.
After all; where would I be if the
laboratories working on diabetes, that
time, hadn’t been given enough
support—?”’

Cancer
MAN'S CRUELEST ENEMY

Strike back—Give

AMERICAN CANCER SOCIETY

GENTLEMEN:

[J Please send me free information
on cancer.

[J Enclosed is my contribution of
$........ to the cancer crusade.

NOMO. saesvananvnsessmiansabenss
Address...... siss s et asne s
P Ty e A e T g o Ny 1 3

Simply address tha envalope: CANCER
/o Postmaster, Name cf Your Town

AUDIO e OCTOBER, 1954
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SUBSCRIPTIONS
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NO ENVELOPE OR POSTAGE NEEDED

Just Fold, Seal and Mail

Christmas Gift Order Form

Please enter gift subscriptions to AUDIQ and send
notice thereof on gift cards to the following
persons:

(PLEASE PRINT]
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SUBSCRIPTION RATES

TWO YEARS (Domestic) $ 7.00
ONE YEAR (Domestic) $ 4.00
TWO YEARS (Foreign) $10.00
ONE YEAR (Foreign) $ 5.00

Domestic rales apply to U.S., its Possessions,
A.P.O, and F.P.O. addresses, Canada, and
Mexico. All others poyable at Foreign Rates.
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QUR MILLIONTH FILTER SHIPPED THIS YEAR...

FOR EVERY APPLICATION

NTRAL FRECERCY

1685 CPS
223D CPS
2930 LPS
3830 CPS
5400 PS5
7330 CFS

Dimensions:
(4682A) 144 x 2 x 4”

AIRCRAFT
FILTERE

UTC has produced the bulk of filters
used in aircraft equipment for over
a decade, The curve at the left is
that of a miniaturized (1020 cycles)
range filter providing high attenua-
tion between voice and range fre-
quencies.

Curves at the right are that of our
miniaturized 90 and 150 cycle filters
for glide path systems.

dl [

=00 (L

FREQUINCT

Dimensians:
(3834) 1%/ x 134 x 2-3/16”,
(2000, 1) 194 x 1% x 1%4”.

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and aftenuations. The curves
shown are typical units.

- L

DISCRIMINATORS

These high Q discriminators provide

zxceptional amplification and linear-

ity. Typical characteristics available

are illustrated by the low and higher
| frequency curves shown.

Dimenslons:

(6173) 1-1/16 x 135 x 3%,
(61744) 1 x 1Va x 2V4”.

For full data on stock UTC transformers, u Fa I T E D T R A N s F o R M E R c Ol

reactors, filters, and high Q coils, write
for Catalog A. 150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 401h St.,, New York 16, N, Y. CABLES: “ARLAB~




