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; isterin
mean maximum L 8

Pleasure

—thanks to the finest in modern sound
recording methods and equipment

Music lovers everywhere know that Columbia LP records mean
more listening pleasure—not in playing time alone, but in
superb quality of reproduction. Yet few listeners outside the
professional cirele realize the degree of perfection which this
record quality requires in every step of manufaciure and proe-
essing. Take the original sound recordings and the processing
masters, for example. Frequency response, signal-to-noise ratio,
distortion and surface noise must measure up to standards
which would have seemed entirely impractical a few years ago.
But Celumbia has found that Audiotape and Audiodiscs are
an ideal combination for meeting all of these exacting re-
quirements — Audiotape for recording the original sound and
Audiodiscs for the masters from which stampers are made. In
fact this same record-making combination is now being used
with outstanding success by America’s leading producers of
fine phonograph records and broadcast transcriptions.

You can get this same sound perfection in your recording
work, too— with Audiodiscs and Audiotape. Their superior
quality is the result of more than 12 years of specialized experi-
ence by the only company in America devoted solely to the
manufacture of fine sound recording media, both tape and discs.

-\'@.Tﬁe fusive trod. rk of Columbia Long Playing Records—symbol of higheat quality.
Trade-Marks “"Columbia,” “Mosterworks,” @0, @ Reg. U7.S. Por. Off. Morcas Regisiradas.

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
Export Dept.: 13 Eost 40th 5t,, New York 16, N. ¥, Cables **ARLAB"

4 WWW_ amernaearradieRietery. com
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A recording session in Studio A of Audio-Video Recording Company, Inc.
A complete remodeling of the quarters previously occupied by radio
station WQXR has made this plant one of the recording show-
places of New York, with facilities for tape and disc
recording, mastering, editing, and most other
allied services, Photo by Jack Sharin.
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The TURNTABLE
is the HEART

of your
HIGH FIDELITY
SYSTEM

You may own the finest pickup, amplifier and
speaker thot money can buy,.,.yet you'll get
poor reproduction if your TURNTABLE has ex-
cessive wow, hum or rumblef

REK-Q-=-KUT

... offers a complete range of 12* Turntable models
to match your present high-fideiity equipment and
your own pocketbook. Not every sound system re-
guires the most expensive turniable...your turn-
tabie must be chosen to complement your ether com-
ponents. Each RERK-O-KUT Turntable carries an engi-
neering specification which enables your Sound Dealer
to select the appropriate unit. The quality and work-
manship aof every REK-0-KUT Turniable, from our
most econemically-priced model, to our highest priced
professional machine is 1dentical. .. price differential
is dependent solely upon the type of materials vsed.

MODEL LP-743

3-Speed 12” Turntable
Induction type motor,
designed far smooth,
vibration-free operation,
Instantaneous speed
changes without stopping
turntable or removing
LIRS = $54.95 Net

MODEL CVS-12
All-Speed Confinuously -

Variable Turntable
Flays all records, 6% to 167
and broadcast transcrip-
tlons, not anly at the three
normal speeds, BUT AT
ANY SPEED from 25 to 100
RPM. You play your records
at the EXACT SPEED at
which they were recorded
or at any variation of speeci
: or pitch which gives you

) maximum pleasure,” A
“must’ for seriaus music lovers, pro muslcians,
schools, dance studios, ete. ... ... $84.95 Net

MODELS T-12H & T-43H

2-Speed 12” Turntahles

The only 127 dual-speed turn- ©
tables that meet the standards
for spead regulation and WOW
content specified by the Na-
tional Association of Broad-
casters.

Recommended for use with ULTRA HIGH FiDELITY
Amplifiers and Speaker Systems.

MODELS MOTOR SPEED PRICE
T-izhe | e | 7esss | sioss
ToAs e | gt | as-asu $110.95
P In‘d :cotlt:n 783345 $84.95
VS Tndustion 45:33% | 484,95

* Dellvery limited to very short supply of Hysteresiz motors,

See...hear...compare REK-0-KUT Turntables
Phonographs and Professional Disc Recorders a
leading Music Stores, Audlo-Visual Dealers and Radio

Parts Jobbers...or write for latest, free Gatalogue.

REK-0-KUT CO.

38-01 Queens Blvd,, Longlsland City, M. Y.

EYPORT DIVISTON; 258 Drasdway, Kew York Cify, I 5. A
CENAQA: ATIES RADLO COAP., 170 . S64 King St W, Tarente ??. frlania
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TRIAD
General Purpose
POWER
Transformers

Tested...to meet
your requirements
and excel in
performance...

TRIM) general purpose Power Trans-

formers are specially designed, not only
for replacement, but for use in, elec-
tronic equipment for industry, for PA
amplifiers, and for amateur gear.

All types are “Climatite” treated, both
coil and core, for protection against
moisture and for elimination of lamina-
tion chatter. Laminations are painted to
prevent rust. Although small in size, the
high quality materials used in these
transformers keep losses to a minimum.
Only copper coils for static shields,
grounded to case and core, are used.
Leads are UL approved for high tem-
perature operation. Final tests include
checking for correct operation and
stressing in all ways heyond maximum
operating potential. Beautifully finished
in gray enamel with all specifications
on decal on the case.

Remember! Only Triad Transformers
are “Climatite’ treated

Available from stock at feading johbers

Write for Catalog_

2254 Sepulveda Bivi.
Los Angeles 64, Calif.

Fig. 1

developments in electronic musical in-

truments have earned him widespread
recognition in Europe. He is not well known
in the United States, probably because none
of his instruments have been marketed or,
to the writer's knowledge, even demori-
strated in this country. One of the Constant
Martin organs appears in fig. 1—a two-
manual instrument with several separate
oscillators per note. These organs are indi-
vidually voiced by adjusting stop filter com-

CO\I STANT MARTIN is a Frenchman whose

* 255 West 84ith St., New York 24, N. V.

EJARTREAN RIS

RICHARD H. DORF*

ponents at the time of installation to suit
them to the auditorium and have the chiorus
clfect so desirable in a good organ and so
difficult to attain in an electronic one.

The latest U. S. Martin patent, No.
2563477, covers a simple monophionic (one-
note-at-a-time} instrument, It has the
virtues of sumplicity and cheapness and
entirely aside from any commercial value
the cirenit should provide a quick and easy
way for those interested to build a useful
little solo instrument.

The circuit of the tone-generator section
is shown in Fig, 2. It has only three tubes
and could easilv be condensed to two (or
one and a half) by using a 6SN7 for V:
and 7,

The oscillator is the simplest kind of
two-tube unit. The output of I/, is coupled
to the grid of I, the plate of which is
coupled back to the grid of Vi, The only
capacitor concerned is Ci: Ci or Cs the
coupling capacitor between the plate of 17
and the grid of P In conjunction with the
resistance between the grid of F; and
ground, it forms an R-C time-constant
circuit which determines the frequency eof
oscillation. For a given value of this re-
sistance, Cy, Ci, or C: may be selected to
produce differing pitch ranges,

The resistance in the grid circuit of F: is
divided into several parts and key switches
select the amount of the resistance to be
grounded and made part of the time-con-
stant circuit, thus selecting pitches. Re-
sistors ; should be selected by experiment
to give consecutive notes of the chromatic
scale with a suvitable value for €. Then,

[Continwed on page 4]
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REEVES

SOUNDCRAFT -

ANNOUNCES

NEWIMPRG\‘ED SOUNDCRAFT TAPE

Only Souncraft SPN magnetic recording
tape with improved formulation has thesze
new exclusive features. Available in

all standard sizes.

UNIFORM COATING THICKNESS to produce
the ultimate in sound fidelity.
PRE-COATED BASE, BUFFED, SURFACE
LUBRICATED to assure smooth, curl-

free operation, uniform output level and
high frequency responee, plus vears of
extra service.

NEW sousocrart 5 orawer crest

PERMANENT FILING CABINETS — with five
drawers, constructed of durable, lined
boxboard, containing 625 or 1250 ft. sizes,
at no extra cost. Only Sounderaft can
make this offer.

BUILD A BETTER TAPE LIBRARY. Recordings
of fine artiste, sonnd effects, memorable
events can now be conveniently filed with
the aid of this new cabinet.

NEWSUIJNDGRAFT DISCS

Only Reeves SOUNDCRAFT
Recording Diecs offer the latest
developments to reduce surface noise to
the point of inaudibility and produce the
last word in fidelity.

INGREDIENTS OF PERFECTION Heavy
aluminum bases free of imper-

fections, with flawless mirror-

like finish, guaranteed flatness,
fine-grain lacquer which has

been subjected to micro-

filtration and blended with

chemieally pure solvents,

FACTORY WITH MAN-MADE WEATHER
Unlike most diecs, Soundecraft
Discs are manufactured in a
weather-controlled factory,
under dust-free conditions.
Temperature and relative
humidity are completely regulated.
Sounderaft Disce, because of
these controlled conditions,
are delivered the year ’round,

AUDIO ENGINEERING e FEBRUARY, 1952

NLY MANUFACTURER OF RECORDING MEDIA
20 YEARS' EXPERIENCE IN SOUND RECORDING

W PRODUCTS. . .
NEW DEVELOPMENTS. . .
NEW ERA IN MAGNETIC SOUND

7 L ;I it

Tl

O ._.e

rdStreet “Naw ¥ ;

¥ i

RECORDING MATERIALS ~PERFECTED

I BY/RECORDING SPECIALISTS

i i i i 54 =158 | i
~irlte Reavas Soundéraft|far additional [information:

AT O ) R0 :".;:: (ERY |
| AND MANUFACTURED -
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| CHICAGE OUTPLT TRAN SFORMER :0?6—1_ ——E 10 CATHODE ©F e
+02 = Froquoncy :M——'—’ 1o
= -

00 1M oM 15M 20M
S
FREQUENCY INC.RS.

No. BO-6. For use in high fidelity No. BO-7. For matching 600 or 150-
amplifiers. Couples push-pull 6L6’s ohm line to a 6/8 or 16/20-chm voice
{7500 ohms, C-T) to 6/8 or 16/20- coil. Frequency response within plus

ohm wvoice coil. Center-tapped ter- or minus 1db. at full rated output—
tiary winding provides 15%; inverse maximum power level, 30 watts,
feed-back to reduce harmonic dis- Mounted in compound-filled drawn
toriion to a minimum. In drawn steel case, 4%4¢"" x 37" x 31144,
steel case, 456" x 374" x 311", with Mounting studs and pin-type ter-
mounting studs and convenient pin- minals same as No. BO-6 illustrated

type terminals.

above.

There’'s a CHICAGO Output Transformer for Everf Full Frequency Use

Cat. No. Applicati

BQ-1 Single Plate to Line. ..
BO:2 P.P. Flates to Line. ..
B0-3 P.P. Plates fo Line. ..

180-4 P.P. Plates to Line. ...

Impedance Max. Power
.Pri.—15,000 ohms at 0 to 10 ma d-¢
*Sec.—600/150 ohms 6T, .o.vvenninn +20 dbm. .
J¥Pri.—20,000 ahms CT

*Sec.—600,/150 0hms CT.......uu. v +30 dbm. .
.Pri.—5,000 chms CT

*Sec.—600/150 ohms €T ... ...ooiues 440 dbm..,
.Fri.—7,500 ohms CT

*Sec. —600;‘150 I 43 dbm..

BO-5 P.P. Plates to Line. ...

_Pri.—10,000 ohms CT
*3ec, —600;15[! ohms GT; 16/8/4 ohms . 37 dbm. .

tTertiary winding provides 159 inverse feedback. *3plit and balanced windings.

HIGH Q
CHOKES

for Dynamic
Noise Suppression Circuits

Two precision-buiit chokes
with inductance values of .8
and 2.4 henrys respectively—
accurate to within + 59 with
up to 15 ma d-c. Units have a
minimum @ of 20. Remarkably
compact, 1WE" x 2307 x 1247,

No. Inductance
NSl-1 B h
MS3-2 24 h

ERADIE MARK RLE.

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

Famous “Sealed in Steel”
New Equipment Line | i s

The units described above
are typical of CT's New
Equipment Line featuring
transformer engineering
that’s ahead of the trends
in cireuit design. Get the
full facts on the complete
line now. Check the fea-
tures, and yow'll see why CT is called the
“Engineer’s Transformer.’” Check the
prices: see how little more these advanced
units ¢cost over ordinary transformers.

Write for Complete "New Equij 1 Catalog Today

7

3501 ADDISON STREET CHICﬁG’O '.IB, ILI-INOlS

J

since time-constant is equal to RxC,
changing to C: or Cs will simply shift the
entire chromatic scale to apother range
without varying the half-tone intervals be-
tween keved notes. One basis for selecting
C. and C: would be to produce tones one
and two octaves below or above that of C,.
Another idea (not mentioned in the patent)
might he to provide fwelve capacitors on
the switch so that the instrument would be
an automatic transposer which could be set
to play a solo in any key while the player
may use his kuhmrd as though the com-
position were written in C, the simplest and
most familiar key.

The plate-supply voltages for the oscilla-
tor will affect the pitch. Voltage for Iy is
taken directly from the supply through lead
resistor R:, but that for I is taken from a
voltage-divider netywork Ke—R—R|. To coni-
pensate for tube aging and for replacement
tubes with slightly different characteristics
R, is variable and is used for retuning. The
ﬁrst section of the s grid resistance, e,
is also made variable so that inter-note
intervals can be touched up, This is possible
because it 1s percentage change in grid re-
sistance that determines the intervals and a
change in a portion of the resistance will
affect all the percentages.

To make it possible to have only one
capacitor i the frequency determining
circuits the grid of F7; and the plate of s
are direct-coupled. This puts the grid I7; at
a positive potential egual to that of the
plate of 7. To bring the I7; grid-cathode
potential to the desired point the cathode is
placed across a voltage divider R—FR: he-
tween B-plus and ground. The output wave-
form of the oscillator, not mentioned in the
patent, is probably roughly sawtooth. It
should be possible to control the waveshape
to a large extent by choosing suitable values
for R: and R..

To get rid of elicks and thumps when the
instrument is keyed, a simple and effective
time-delay circuit is used in the first ampli-
fier stage Vi A voltage divider R—Kau
across the B-supply places the cathode at a
positive enough wvalue to cut off plate-
current flow. The cathode is connected
through Ru, R, and R to a second iree
contact on each key switch so that when
the key is pressed the switch first grounds
a pitch-determining resistor and then
grounds the cathode through its resistors.
Capacitors C; and Cs make the network a
two-section time-constant filter, so that
there is a gradual rather than sudden build-
up of plate current when a key switch
grounds the cathode through the resistors.
Obviously, to obtain mnch of a delay the
resistors must be fairly large, which means
that R must also be large so that the series
value of R:—Ri—R: will be enough of a
shunt to lower the bias appreciably. A
switch across R permiis the total resist-
ance of the delay network to be reduced for
faster attack when desired,

An additional diagram in the patent
shows a complex filter through which the
tone may be passed aiter amplification to
obtain a variety of colors. Any other suit-
able filters, such as those used in the Bald-
win Organ, Minshall-Estey Organ, Organo,
Solovox, and similar instruments, could be
used. A third diagram shows a yibrato
oscillator, but here again any arrangement
for varying oscillator plate-supply woltage
at about 6 cps will wark well.

A copy of this or any other patent may
be secured from the Commissioner of
Patents, Washington 25, D. C., for 25¢.
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MAGNETRON

MAGNETS
MANENT
""AND ASSEMBLIES i

_ Jackeps Com
* Sand Cast Alum:

plete assembljeg with
Permendur, steel or alumj.
minum Jackets pum bag
% Celastic Covers
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+ MAGNECORDER LETTERS

~ P OWW Likes Stereos
1 i : i ’ Sir;

I was much interested in the two stereo
pairs on pages 20 and 21 of the January 1s-
sue of JE. 1 had little trouble in getting the
desired results. It seems to me that such
pictures could be used to good advantage
in a technical magazine.

R, E. Kerney.
Alburnett, lowa

Aid ta Aunt Minnie
Sir:

I ran inte the problem of simp]iﬁed
switching the last time (most recent fime?
Ep.) 1 rebmlt the sound reproduction ap-
paratus in our home. The spouse had just
learned to switch from phono to radio
when [ installed TV on the next switch
position, thereby confusing her all over
arain. [ have solved the problem on paper,
and hope to soon rebuild again, (See what
we mean? En.) incorporating the switch-
ing system described helow;

Each program source has its own power
switch, and its power plng and output plug
are inserted into corresponding receptacies
in a junction box having six power recep-
tacles and six audio rccq:t«u:les In series
with each power receptacle is a low-im-
pedance a.c. relay with two pairs of con-
tacts—one pair to energize the amplifier
and another to connect the awdio output of
the source to the amplifier input. Tone con-

Magnecorder tape recorders penetrated the frozen

northland on Exercise Swestbriar (joint operation of | trols are normal to all inputs, being in the
U.S. and Canadian air and land forces). Operating input circuit of the amplifier. :

i “ by As far as I know, I shall have to build
perfectly at 30 . elow zero, Magnecord recorders the relays myself, as I know of no suitable
and amplifiers-supplied the world with dramatic ones on the market. Also I plan to use a

solenoid on each changer—I use three sep=-
arate ones—to engage the dnvmg mecha-
Stafeside radio men also know the dependable per- nism when the maotor is tutned on.

“formance of Magnecorders. One of the hundreds of B. C. Barbeeg,

stati | 854 5. Fredonia,
i ons relying on Magnecorders is KELA, Centralia- Nacopomhes Al
Chehalis, Washington, where delayed programs and

delayed programs from Alaska and the Yukon,

“on locations™ are handled with ease and confidence, Another Solution
Precision and fidelity make Magnecorders the first Sir:
choice of radio engineers everywhere. My method of solving Mr. Snively's

problem is to control everything from one
panel of the control center, with relays be-

= -':\tgiso;:c? Tilésg_s . iGREkATER FII.EXIBILETY HIGHER FIDELITY ing housed m the lower part of the cabinet.
17 reels n fock or <onsole, or in its really Lifefike 1 lity, | i i 9 it 1 crurt e lyen

ond offers 3 heods, positive tim:  portable cases, the Magnecorder  meet A tenerinlity, fom dc:‘rg;::n‘; Each unit is 5\\1&1‘:(,('[ on and off by a

u:g onq pu;hbuthn Con_lrol. PY7 will_ suil eévery purpose. PTE is maderale price. PTé3 shown in rack SIT]B.” lU’.OGO‘UI‘“1 DPST blll‘[)}\l._ls atrerait

so?:;li:‘ conso;(e is available for u\]ro:iuble-"wifh 3 speeds (324",  moun! offers 3 heads to erase, record relay, using de. to prevent noise and to

& Srgcssinty PYal's 157} if preferred. and play bock to manitar frem the keep a.c. circuits out ol the preamplifier.

The rectifier is on the line all the time, but
draws an infinitesimal current through the
bleeder. I use a two-waler switch, with
one wafer switching the audio cireuits and
another energizing the relays, which ieed
a.c. power to the amplifier through one pair
of contacts on each relay, and to the in-
dividual input source throngh the other.

Thus the only operation: required is to
turn the selector switch from off to the de-
sired program source. After the equip-
ment warins up, the radio—for instance—is
tuned at the tuner whose dial is lit, and
the gain is controlled at the master loud-
ness control on the control center.

This circuit has been in constant use for
three years without any trouble, and it has
proven to be very simple for non-technical
people to operate,

tape whife recordmg

3460 North Michigan Avenue
Chicogo 1, Ilfinois, Dept. A-2
Send me latest catalog of Magnecord equipment,

Fred Paget,
356 S5th Ave.,
! Redwood City, Calif,

i (Two solutions—yow payvs yer money and
| you takes yver choice. En.)
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MODEL 4 LH —the basic amplifier of medium
gain for use with tuners and as studio monilors,
eic. Expressty designed for luners incorporating
bass and lreble controls and pre-amplifier s{age

for phono. Tube compliment, 1-8J5, 1-BSN7,
2-6L6G, 1-5U4. Bize 7"W x 8"H x
IS ESNEE pries ol $64.°°

MODEL 4 —Same as abave with with re-

mote contral panel on which
is |lccated a master level con-
position selector
switch, and a low level listen-
ing control designed to allow
full round, rich
tone at whisper

trol, four

Trily Sensational Vatue! Erclusive az HUDSON

avdio=pacific

TRUE HIGH FIDELITY AMPLIFIERS

Startling Performance at a price everyone can afford!
These famous amplifiers give a new concept to the phrase
Hi-Fidelily. Thay have Deen rated “Superb” by sound
engineers who Know!

Leading consumer research organizations have found
them: very conservatively rated! The frequency response is
from 18 to well beyond 20,000 cycles within .1 Db.
Presence effect is truly aslounding, reproduction is rich,
brilliant and crisp. Moise, hum and harmonic distortion
have been reduced to the vanishing point, — 85 Db be-
fow 20 watls.

Harmonic distortion is only 2% at 19.6 watts (40 watls
peak), with 40 Db feed back. Hum, and noise measure
iess than 1 miili-volf across a 10 ohm load.

leveis. Tube
ool 1 ‘
w 2R e MODEL 3-Same as 4 LH but with an addi-
gtaﬁéé‘ﬁgf's‘ze tional 1-615 for Lhe bass and treble boost

Net price ... $ 68.00

controls which are incorporated. Size same

as Model 4 LH, 585.00

Net Price ...,

High Fidelity
GROMMES AMPLIFIERS

Medel SOPG. 10 Watt
. Amplifier with built-in
pre-amp. Range: *20-20,000 cps = 5 db (= k
db 30-20,000 at 10 watts), Distortion: Harmonic
1.5%, Intermodulation 2%, at 10 watts, Hum
and npoise 80 db below output. 4 inputs,

NO: RI326 st Net $4 8,75

Model L). Low Cost Music Amplifier. 8 watts,
wilh 25; harmonic distortion. 40-15,000 cps,
== db. 3 inputs. Preamp. Bass and treble
controls: Ho. A1325 _......oriciienns Net $32.34

JENSEN G-610

Finest loudspeaker ever
built! 15" 3-way system
achieves closes! ap-
prcach to actual *'pres-
ence."” Reaches well
above 18,000 cps. 3
individually driven ale-
ments with xover and
control network, 35watts,

16 ohms,
5m $224,91

E ALl
ND DEMONSTRAT
STANDARD MAKES OF HIGH-FL?EU;L
EQUIPMENT  FOR PROFESSION
HOME INSTALLATION.
VISIT OUR SOUND STUDIOS

Wyite for literature on all makes

WE STOCK

oowntown: 212 Fulton St., New York 7,
prone Clrde 6-4060

TRI-AXIAL SPKR.

TAPE RECORDER

The Concertone mests
all protessional reguire-
ments, yet is priced Ex-
ceptiopally Low! Equali-
zation conforms Lo NAB
Recommended Broad-
cast Standards. Exterded
Frequency Response is
© 50 1o 15,000 cps = 2
db at 15" per second
speed. Tape Noise down
to random fevel, Also
has 7.5 per sec. Speed.
Pre-aligned heads quick-
. Iy interchangeable for
Dual or Single Track Recording. Total Harmonic Dis-
tortion less than 2% at normal maximum signal level,

Has 3 dynamically balanced mators, separate heads for
recording, erase, and playbach. Simuitanzous monitosing

{rom tape while recording, instant choice of 7.5" or 157

per second speeds, Fast Forward, Rewind, and Reverse

{2500 ft. per min.). All conirols are interlocked to

prevent spillage or tearing of tape. Size of basic

fecorder: 22 x 14 ¢ 5" mig. depth below panel. Use

with any good quality amplifier.

AVAILABLE AS BASIC UNIT WITH CARRYIHG CASE OR
CONSOLE CABIKET
BASIC RECORDER, 1401D: Drive mechanism, power sup-

ply, erasz, record, and playbach preamplifiers, mounted

or base glale, teady for instailation. " cm e oy ey
-

With Dual Track Heads. No. 16147, Net
Model 14018, same with Single Track Heads, Het $345.00

FAMOUS ?

Complete system consisting of
the following famous makes:
oy
Famous T E =
COLLINS
HI-FI oy
TUNER & 5
High Fidelity A1 lis Best!

All the technical skill and craftsmanship possible
have been incorporaled into Collins Audio praducis.
As a result these units closely approach cusiom-
built guality, which is apparent upon inspection
and demonsiration. COLLINS FM-11 FM TUNER.
Surpasses the performance of any units in its price
class. 9 miniature tubes, plus tuning eye and rec-

tifier. 19%% x 12 x 7%,
" BELL
AMPLIFIER
| Model 2122

- Superb performance and
Al excellent quality at a popuiar price!
Ideal for reproducing the extended range of micro-
groove records and FM broadcast! Haz separate
bass and treble lone controls. Frequency range
=34 db from 30 to 15000 cps when centrols are
set for flat responsze. Hum fevel: — &5 db below
rated gutput of 10 walts with less than 3% dis-
tortion. 4 inputs; Radio or Tuner, Crystal Fickup,
and 2 Magnetic Pichups, each with built-in pre-
amplifier. Oulput impedances: 3.4 o 4 ohms, 6
to 8 ohms and 15 to 18 ohms—matching mosl high
fidelily speaker systems,

VM Tri- 0 - Matic
3-Speed

RECORD
CHANGER ~=

Vid Model 950 GE Wilh magnetic

cartridge. Top quality Auvlomatic
3. Speed Record Changer. It plays All  Rec-
ords—All Speeds, All Sizes, All Types, and STOPS
AUTOMATICALLY after the last record is played,
regardless of size or type! [ is extremely simple
to operate, having only ONE CONTROL KNOB for all
functions: Fealures Automatic Set-Down Selection
far all size records, including 7, and Automatic
Manual Control {(No Adjustments required). Plays
12-10%, 10-12%, or 12-7* records auiomaticaily—
10 and 12% dises may be iniermixed if same

- =5

speed,

GENERAL ELECTRIC SPEAKER

Model 5-1201D

GE high fidelity 12” speaker
that is recommended by
research organizations and
music lovers, for superior
performance. Frequency re-
l sponse: 50-13,000 cps.
| Molded cone. Non-warping
‘ aluminum foil base voice
\ coil permits power handling
L% capacity of 25 watls, &
i _ohms impedance. Superbly
designed and beautifully built to provide [lrue
extended range reproduction. With dust cover.

| s SI%” B

5.{5fem

Complete Set of Cables $7.50 exira
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EDITOR'S REPORT

AUDIANA AGAIN

F ONE WERE to pick up a few letters at random from
those received in this office, one would gather that
subseribers wanted (1) more technical articles, (2)

more less-technical articles, (3) more record reviews,
(4) less record reviews, (5) more articles about broad-
cast and other professional equipment, (6) no articles
ahout professional equipment, (7) more articles about
hearing aids, (8) more articles about home equipment
—in short, more articles about everything.

Nobody but nobody, to borrow a phrase from a well
known department store’s advertisements, can please
everybody all the time. Maybe if we were able to make
AL into a 500-page issue every month we could. How-
ever, we are not complaining—we wouldn't have it any
other way. Our only course is to try to give our readers
what they ask for—interspersed with what we think
they ought to like.

But one thing that has been more and more obvious
the last year is the desire for some articles which can
be understood by the lay reader—and to that end we are
reactivating AUDIANA, beginning with this issue as
noted below. Henceforth it will be farther back in the
magazine, but for its reintroduction it is here, right up
ifront where everyone will see it. Many readers will re-
member Aubprana from 1950, with a simplified discus-
sion of the problems of sound reproduction in reason-
ably non-technical language. Experimentally, the new
AupiaNa will “translate” the more important of the

technical articles into more understandable terms, and
sooner or later @/l readers will be on the same plane and
nobody will have to read Aubpiaxi any more.

(Of course, there was one reader wha suggested that
those to whom many of A's articles were not readily
understandable might better follow his example—he
studied up elsewhere so he could understand us. We
can’t agree with his viewpoint entirely—many simply
do not have the time to learn a new subject from the
ground up.

And so, while we are broadening our scope to include
more of the interesting aspects of audio, we will still
continue to carry the technical articles which have long
been the backbone of Ai—those which have put A% in
the compilations of important articles on audio every
year since the first issue. After all, there are many
readers who wouldn’'t be satistied without something
new to build every month. Frankly we can’t see how
they can keep up with the procession of how-to-build-it
articles, but since we have the same inclinations our-
self, we can certainly appreciate their viewpoint.

SIMPLIFICATION

This simplification is in the direction of getting =
each month. Beginning with the March issue, A2 will
be on newsstands in eight of the larger cities of the coun-
try, and it will be simpler for readers to get it. A% will
still be available at your favorite jobber’s, and perhaps
regular buyers should leave the newsstand copies for
new recruits to this interesting field.

A UDIANA

Design of Compensated
Volume Controls

The ear does not hear all frequencies
with the same sensation of loudness when
they are reproduced at the same sound in-
tensity or pressure. Loudness is a term
used to identify how loud a sound appears
to our ears, in contrast to sound pressure
which is an absolute measurement. For ex-
ample, if we were to attend a concert, we
would hear a certain ratio between the
sound produced by a clarinet and that pro-
duced by a bass viol. Each has its char-
acteristic loudness in the ensemble, But
when this same music is reproduced in our
living rooms, it is rare that it is played at
the same volume; and when we reduce the
volume, we change the apparent character
of the music. The ratio between the clari-
net and the viol has changed, even though
the reproducing system may be periectly
flat—that 1s, with a frequency character-
istic which is identical with that of the
original sound source,

The actual result ni the ear’s deficiency
15 primarily to decrease the apparent bass
when music is reproduced at a volume level
lower than the original performance—a
condition which has been noticed by any
listener who has heard music rteproduc-
tion at a very low level, Considerable sci-
entific effort has been expanded to analyze

8

this effect, with the result that it is possible
to predict just how much bass boost must
he added to make the reproduction sound
like the original, even though it may be
much lower in absolute sound pressure.

We are generally accustomed to listening
to a radio or phonograph at a sound pres-
sure of 70 to 75 db above the threshold of
hearing, at those times when we are actu-
ally paying attention to the music, and in
the average living room. At a concert, we
hear the music at a considerably higher
level. In order to make the low-level music
sound just like it does in the concert hall,
we must therefore boost the low frequen-
cies. This may be done by means of the
hass-boost control, but it 1s more conven-
iently done by so constructing the volume
control that it is done automatically. Thus
whern the volume control is turned well up,
we hear the same volume as in the concert
hall, and with the same frequency response
—that s, flat. When volume is turned
down, the bass is boosted automatically,
due to the construction of the control it-
seli. The author has discussed the tech-
nical aspects of this control, describing
various methods for effecting the compen-
sation as correctly as possible, and in an
economical manner.

Loudspeaker Damping with
Dynamic MNegative Feedback

YWhen we tow a trailer behind an auto-
maobile, we normally ‘use a solid connection
between the two vihicles, and the trailer
follows closely the speed and direction

changes of the car. To obtain high quality
sound reproduction, the cone of a loud-
speaker should follow the vibrations of the
microphone diaphragm which picks up the
original sound. In other words, there should
be a tight coupling between the two.

However, such is not actually the case,
and the speaker cone does not follow per-
fectly because of some flexibility in the
“coupling,” but acts somewhat like the
trailer would if it were drawn by a long
spring instead of by a solid drawbar—it
would lag when the car started quekly,
and it would crowd up against the car when
the latter slowed down. The use of nega-
tive feedback in the ampliher tends to
stiffen this spring, but still does not make
it a solid connection. It 1s as though the
solid drawbar were attached to one end of
a lever mounted on the frailer while the
other end was connected to the solid part
of the trailer by a spring. This spring rep-
resents the resistance of the voice coil ‘of
the speaker, which can not be dispensed
with. Now if we can connect another spring
at this same point on the lever and extend
it back to a point on the drawbar, the flex-
ibility of the coupling will be greatly re-
duced.

The circuit connection described by Mr.
Childs does just about that, and a large
part of the flexibility of coupling between
the amplifier and the speaker cone is ab-
sorbed by the addition of what the author
terms: ‘“‘dynamic” negative feedback—the
term. dynamic denoting the ability to
change In proportion to the amount the
cone deviates from following the amplifier
signal.

AUDIO ENGINEERING e FEBRUARY, 1952
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| WHAT SPEECH INPUT FACILITIES WILL YOU NEED

Vision into the future is a major re-
quirement in good audio engineering to
determine what speech input facilities
wiil be as useful five or ten years from
| today as now. Certain is the fact that
| whether video or radio, broadcasting of
the future will require more and more
studio facilities.

We designed the SA-40 console with
the future uppermost in our thinking.

Ultramodern today is the GATES SA-40
speech input console, generously
equipped to fulfill the needs of video and
radio stations for many years to come,
it is known as the consocle with the extras
— extra circvit and switching facilifies,
extra qualilty in construction and extra
serviceability for maintenance.

If you are planning a studio installa-
tion today — think of tomorrow and then
think of GATES. Write for your copy of
the Gates SPEECH INPUT CATALOG and
then study the functional block diagram
therein and see for yourself why, if you
are planning for the future as well as
today, your needs can be best fulfilled
by investing in the GATES SA-40 console
of tomorrow.

M= — - 2 e A

The ftilt-back-to-service feoture of the SA-40 conscle
provides complete accessibility of all components and
terminal connections.

T —

Front view of rack mounted power supply for SA-40
console. Heavy cast aluminum housing 19 wide,
B high, 11" deep, is designed to provide front
panel servicing.

GATES SA-40 CON

e

g i =

The SA-40 console is construcied in rugged filt-
back cabinet or available in matching desk (desk
not iliustrated). All amplifiers are individual units,
quickly removable without disrupting remaining
circuits; mixer keys of standard PBX type for long
life; panel of lifetime anodized aluminum; key
knobs in varied colors for circuit identification; beau-
tifully streamlined. Size: 48 inches wide, 21 inches
deep, 14% inches high,

FACILITIES

Nine mixing channels; five preamplifiers;’ com-
plete cue, talkback and override facilities; cue type
turntable attenuators; and: terminals for external
patch panel, only a few of the many $A-40 features.
Space for iweo additional preamplifiers provided.

TERMINAL FEATURE ASSURES FLEXIBILITY

Unusual flexibility of operation is provided by
bringing many of the circuits such as preamplifier
outputs, mixing channel inputs and program and
monitoring amplifier inputs to terminal strips. These
are, in turn, bridged to other terminals and back
into the normal circuit. This permits breaking any
major circuit in the console for a patch panel
extension.

PERFORMANCE DATA

Less than 1% from 50 to 15,000 cycles overall from microphone
to program line. 2% from microphone 1o monitoring amplifier
oulput.

DISTORTION
—

NOISE

From preamplifier input measured at minus 60 Dbm, to program
line measured at plus 8 Dbm. 65 Db. below output level. All
other cirevit combinations equal or superior,

RESPONSE
— 3

Within 1.5 Db., 30-15,000 cycles.

|GATES RADIO COMPANY, QUINCY, ILLINOIS, U.S.A.

MANUFACTURING ENGINEERS SINCE 1922

2700 Polk Avenue, Houston, Texas ® “Wamer Building, Washington, D. C. ® Intarnational Division, 33 &. 401h 5t., New York City
s . Canadian Marconi Comnany, Mentreal, Quebec

L
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What's inside a
Radiec-Relay station?

Because microwaves travel in straight
lines and the earth is round, there are
123 stafions on the transcontinental
television route between Boston and
Los Angeles. This view of a typical

: T
e ———— _He ':::
i

-_I&. Bl

unattended station shows the arrange-
ment of the apparatus which amplifies
the signal and sends it on.

ON THE ROOF are the lens
antennas, each with its horn
tapering into a waveguide which
leads down to eguipment

ON THE TOP FLOOR, where the
signal is amplified, changed to
a different carrier-channel and
sent back to another antenna on
the roof. Here are festing and
switching facilities. Normally
unattended, the station is visited
periodically for maintenance.

ON THE THIRD FLOOR are
the plate voltage power supplies
for several score electron tubes.

ON THE SECOND FLOOR are

filament power supplies. Storage

hatteries on both floors will

operate the station in an emer-
geney for several hours, but

ON THE GROUND FLOOR is an
engine-driven generator which
starts on anything more than a
brief power failure.

Anything that happens—even
an opened door — is reported to
the nearest attended station
instantly.

Coast-to-coast Q?ac&b-.%ehy shows
again how scientists at Bell Telephone
Laboratories help your tfelephone
service to grow steadily in value to you
and to the nation.

BELL TELEPHONE LABORATORIES ~

Improving telephone service for America provides careers
for creative men in scientific and technical fields.

o
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Loudspeaker Damping with Dynamic
Negative Feedback

ULRIC J. CHILDS*

A further study of the effect of introducing some current feedback in an
amplifier to counteract the varying impedance of the loudspeaker. The au-
thor gives a practical circuit which is adaptable to any feedback amplifier.

Am}m ENGINEERING s gone a long
way since the day when any ampli-
fier with an extended frequency
range was considered to be “high fidel-
itv.” However, a number of misconcep-
tions still remain. One of them is the
question of loudspeaker damping—re-
duction of overstoot and lag of the
speaker cone caused by its inertia,
especially at low frequencies when cone
excursion is large and the period be-
tween impulses is long enough to allow
noticeable wave trains to exist. Because
only the initial pulse of the wave train
is caused by amplifier output signal, the
remainder of the movements create
signals that are entirely spurious and
are detectable as muddiness in the music.

Negative feedback has been widely
used in the last few years to lower the
internal impedance of the amplifier so
that the signal generated by the loud-
speaker as a motor during its overshoot
is short-circuited by the amplifier, and
the same dynamic braking effect is ob-
tained as though a motor armature were
shorted with the field excited. However,
as Warner Clements pointed out in the
August, 1951, issue of A%, there is still
a considerable resistance in series with
the “short circuit”—the comparatively
large internal ohmic resistance of the
voice-coil winding itself. Thus ideal
dynamic braking is quite impossible with
negative feedback of the usual type,
since, even with a zero amplifier internal
impedance, the average 16-ohm speaker
voice coil still places about 10 ohms in
the series cirenit.

There are two possible methods of
achieving perfect or mnearly perfect
damping in a loudspeaker. The first, ob-
viously only a theoretical possibility, is
to use a speaker whaose voice-coil wire
has no resistance. The second, suggested
by Clements and explored in greater
detail by the writer, is to add a new type
of speaker-control network. The ampli-
fier may be made so sensitive to the
movements of the speaker that when the
speaker tends to overshoot, the amplifier
output is automatically reduced to cancel
the overshoot; when the cone lags the
signal the output is increased to make
the speaker follow the excitation signal.
This is dene by controlling' the nverse
feedback present in the system so that
it 1s largely dependent on the behayior

#1601 First Avenue, New York 28, N. Y.

of the speaker and varies from instant
to instant.

Although Clements chose to call this
kind of feedback positive it is speaker-
controlled negative feedback, and be-
cause its value is dynamic rather than
fixed, dynamic negative feedback seems
to the writer to be an appropriate ferm.

Equivalent Circuif

Figure 1 is the equivalent circuit of
an amplifier with or without ordmary
negative voltage feedback. If the nega-

Ra Rye
AN — AN
IDEAL
SPEAKER
TDEAL SPEAKER
AMPLIFIER fb fgﬁpk'ﬁ'gki'; VYOIGE €OIL
(GENERATOR) TERMINALS
Gg

Fig. 1. Equivalent circuit of output-transformer
secondary and loudspeaker in idealized system.

tive feedback is high, the value of the
amplifier internal impedance £, which
appears in series with the amplifier as
an ideal generator G,, is low, and the
output voltage at the amplifier terminals
does not vary greatly between load and
no-load conditions,

The ultimate in this type of design
would be reached when R,=0, but this
is impossible by ordinary means. How-
ever, even with a zero internal amplifier
resistance, the internal resistance R, of
the voice coil remains and is a severely
limiting factor in the “short-circuit”
current available for damping.

The ideal solution as a basic idea is
quite simple: the voltage generated by
the speaker due to overshoot, for ex-
ample, nust be applied independently to
the amplifier in such a way that it will
appear at the amplifier output terminals
in the correct phase and at the correct
amplitude to restrain the cone {rom
overshooting. Stated in another way, the
output of the generator G, itself must be
controlled by the speaker within wide
limits of phase and amplitude so that the
circuit will cancel R, and R,; The
speaker then looks back into an im-
pedance of zero onhms and is perfectly
damped. =)

Examination of this scheme indicates
that under ne condition can speaker

*
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OUTPUT TRANS,
SECONDARY Ryc

E

[ —
FEEQBACK LEADS

SPEAKER

ViAWY

YOICE COIL
TERMINALS

VY

Fig. 2. Circuit which can be adapted to any
teedback amplifier to provide improved damping.

damping be perfect. Using a philosophy
applicable to any closed-loop control
system, no error correction can be had
until an error exists, since the error
1s necessary to create the correction
signal. A more cogent limitation 1§
oscillation, which must exist if damping
is perfect. However, the method can be
used within limitations to obtain im-
provement in speaker performance
which is obvious to the diseriminating
listener.

Practical Circuit

Figure 2 shows a basic circutt used
to obtain dynamic negative feedback. It
is similar to the Clements circuit, but
the net feedback is not positive. &, and
R, are a voltage divider across the
secondary of the amplifier output trans-
former. The feedback lead is connected
to the junction of R, and R, with
ground at right of the current feedback
resistor K, The veltage across R, due
to the output signal is, of course, in the
same phase as that from the output
transformer, while the woltage drop
across R; due to signal current is in
opposing phase with respect to the junc-
tion of R, and R;. The net voltage ap-
pearing across the feedback leads is
therefore that of &, minus the K, drop.
Because the voltage across R, is much
greater, the net feedback voltage is in
the same phase as the amplifier output
voltage. It is fed to an early stage at the
correct point to make it segative feed-
hack.

When the speaker overshoots it gen-
erates a voltage 180 deg. out of phase
with the signal voltage. This counter-
e.m,f, causes a reverse current fo pass
through R;, reducing the existing signal
drop across R, The result is-an increase
in voltage across the feedback leads, an

11
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Fig. 3. Equivalent circuit to show effect of com-
plete cancellation of voice-coil resistance by
means of feedback.

increase in negative feedback to the
amplifier, and a drop in amplifier output
voltage.

The negative feedback is dynamically
controlled at each instant by the current
through R, in such a manner as to cause
the amplifier output to counteract the
spurious actions of the speaker cone; the
degree can easily be controlled by vary-
ing the value of R,—the larger the value
the greater the corrective effect.

Even with quite small values of Ry,
the effective amplifier internal resistance
may bhe zero or even negative. An over-
shooting  (high-resistance)  speaker
cauises increase in negative feedback and
decreased output voltage; a lagging
{low-resistance) speaker causes less
negative feedback and more output. This
contradicts Ohm’s Law, according to
which the output voltace of a generator
with internal resistance falls as the load
resistance decreases. This means that
the internal amplifier resistance R, is
negative. It 1s still amenable to Ohm’s
Law except, that instead of causing a
voltage drop, R, causes a voltage 7ise,
the amount of which depends on the
value of the negative resistance.

The corrective effect may theoreti-
cally be raised as necessary to comn-
pensate exactly for all spurious move-
ment in the speaker, In this case the
effective internal resistance of the
amplifier would be negative and exactly
equal in magnitode to the sum of the
R, Ry, and any transformer secondary
resistance, Regarding the speaker as an
ideal zero-resistance generator in series
with the voice-coil wire resistance, the
generator would look back into a gen-
uine zerc impedance and, in effect,
would be perfectly braked dynamically.
Such a condition is, however, impossible
of attainment, even in an amplifier with
no phase shift at any frequency, because
oscillation would result, as shown by the
following demonstration, -

Figure 3 is an equivalent circuit of
the amplifier, consisting of zero-resist-
ance generator G, and internal resist-
ance R, connected to a load R, As-
suming that R, has a negative value, as
would be necessary if it were to cancel
out as much as possible of R, the
amplifier output voltage will rise when
the load is connected. The load voltage
e is therefore higher in amplitude than
the open-circuit voltage £, and the out-
put regulation of the amplifier may bhe
expressed in db at 20 log e/E. Then

R‘t?ﬂ

B
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and rearranging to find the ratio
e ()
E R, +R;

Eq. (1) may now be used to find the
vegulation with any desired amount of
R, being cancelled out by a negative
value of K, The result, if expressed in
dh, is a negative number since the
regulation is opposite in direction to
ordinary positive regulation, ie., the
voltage rises instead of falling when a
load is applied.

If one-half the value of R,, is to be
cancelled, then

R,=0.5R,,
e_ _ Ry  _,_
B R i S e

For example, if the speaker voice coil

._"LT

OUTPUT REGULATION (N DECIBELS
P
k=4

-t =09 -08 07 -06 -0.5 -4 03 -02 -1
1l
Ryg

Fig. 4. Curve showing ocutput regulation for
varying ratios of amplifier cutput impedance to
speaker voice-coil impedance.

resistance is 10 ohms and the internal
resistance of the amplifier is made -5
ohms to cancel half of 2, the amplifier
output voltage will rise 6 db "between
no load and full load,

To obtain complete cancellation of
RByer Ry=—-R,,. Then

E"Rurfiw 0 4

which means that adding any load what-
ever, no matter of how high a resistance,
causes a rise in output voltage to infinity,
which is oscillation. Therefore, it is
obvious that perfect damping simply
cannot he achieved.

But additional figures on this same
subject are of interest. How faris it prac-
tical to go? How w can a speaker be
damped with dynamic negative feedback?
The graph of Fig. 4 was prepared by

r ]

using Eq. (1) and converting the result-
ing voltage ratio to db. It shows what the
output regulation of the amplifier must
he in order to cancel given portions of
R, Note that to cancel as much as 0.8
Ry, the regulation must be —14 db. The
decibel regulation figure indicates liow
much of the negative feedback in the
loop will be cancelled when the dy-
namic negative feedback circuit is used.
Thus, to cancel 8/10 of &, this loop
must have sufficient negative feedback
from the junction of R, R, of (Fig. 2)
to keep net feedback negative even when
a large portion of the negative feedback
is removed for use in correcting spurious
speaker cone movement. The figure for
negative decibel regulation becomes in-
ordinately large as the damping 15 in-
creased, approaching infinity toward
perfect damping, as shown in Eq. (2).

It appears, therefore, that only a
limited amount of dynamic negative
feedback may be used with the very
best practical amplifiers, both for the
reason just mentioned and because too
great a figure causes the designer to run
into severe difficulties with oscillation
due to phase shift and response non-
linearity at extreme frequencies, even
those far above and below audibility.

The Childs amplifier, which the writer
has designed (and redesigns from time
to time) and constructs for use in better-
quality custom installations has flat ire-
quency response to around 100,000 cps
and down to 10 ¢ps. About 3 db of dy-
namic negative feedback hLas been in-
corporated in rvecent models with no
danger of instability and with noticeable
improvement in the already impressive
performance. Even so, intermodulation
distortion at the 15-watt level rises from
0.1 per cent to 0.2 per cent.

The graph of Fig. 4 and Eq. (1) are
additionally useful to the designer for
measuring the dynamic negative feed-
back caused by a particular value of &,
in Fig. 2. Each time the value is
changed, the open-circuit and loaded
output voltages of the amplifier may be
measured and converted to decibels:
Reference to the graph will then indicate
what portion of the speaker’s internal
resistance has been cancelled. Knowl-
edge of the speaker’s resistance will, of
course, indicate the exact value in chms
of the internal resistance of the ampli-
fier.

Perfect Damping Impossible

The above proof that perfect damping
is impossible may be somewhat puzzling
in view of Clements’ statement that it
could be obtained, accompanied by ap-
parent verification with an oscilloscope
and a square wave measurement, The
error made by Clements was in assuming
that an oscilloscope placed across the
actual voice-coil terminals could indicate
motion of the speaker. The following
simple demonstration shows that it can-
not do so and that there is, in fact, no
practicable way of depicting on an
oscilloscope what the speaker cone is
doing without the use of fairly elaborate
acoustic measurements under ideal con-
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ditions or possibly a special type of
bridge circuit.

In Fig. 5, (A) and (B) show the
amplifier output circuit and the speaker,
each equated to an equivalent circuit.
The amplifier becomes a zero-resistance
generator G, with internal resistance
K, in series, and the speaker consists of
another ideal generator G, with internal
voice-coil resistance R, (C) shows the
amiplifier. connected to the speaker with
a 10-ohm potentiometer R in series with
the two and an oscilloscope connected
between the zero-voltage reference point
(ground) and the arm of K. The pur-
pose of the demonstration is to show that
for any value of negative amplifier re-
sistanice we can cause the oscilloscope to
show no voltage generated by the
speaker, giving us a false impression
that the speaker is generating no
spurious-movement voltage, The only
requirement is that we must be able to
place the above-ground lead of the
oscilloscope at any desired point on the
internal resistance of the speaker. Since
it is impossible to do this, we have added
K, which is merely additional voice-coil
resistance placed out in the open so we
can get at it.

The circuit is again a simple voltage
divider as shown in more conventional
form at (D). We are not interested in
amplifier signal but only in speaker-
generated voltage, so &, may be con-
sidered as simply a short eircuited ele-
ment for the moment.

The voltage in the circuit appeats in
two phase relationships 180 deg. apart—
Phase A being the positive speaker-
generated voltage, and Phase B being
the negative voltage appearing across
the negative resistance of the amplifier
R, If the speaker is ringing due to in-
sufficient damping on a square wave it
may be seen on the 'scope if it is con-
nected across either a positive or nega-
tive voltage. In the former case the
actual voltage generated by the speaker
will be seen; in the latter the counter-
voltage generated by the dynamic nega-
tive feedback will be seen, with the

fg
L 4
Fig. 6. Equivalents
P
for further study of Gg ,\,) gl
'scope indications. PR

Rue
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=
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“wriggles” atop the square wave in re-
versed phase. With the ‘scope across
zero volts, however, neither is seen, but
only the square-wave signal put out by
the amplifier. If the amplifier is a good
one, the signal will appear to have flat
tops.

The total resistance around circuit
(D) of Fig. 5 is 5+10-5=10 ohms.
Since the speaker is generating 2 volts
we may say that each 5 ohms drops 1
volt (and each -5 ohms drops 1 volt in
the opposite phase).

If the ’scope is connected between
ground and point A it will show

Efn'. = EMG =2-1=1volt pOSitivc.

Thus the ’scope is showing the
speaker-generated voltage (Phase A}
less a certain amount of correction volt-
age (Phase B), the resultant giving no
useful information.

If the ’scope is connected to point B,
it shows Eg,, which is -1 volt. This is
the correction voltage (Phase B) and it
will show the “wriggles” in reversed
phase. Since the points above and below
R are respectively at +1 and -1 volt,
when the arm of R is at the center, as
shown, the ‘scope will show no speaker-
generated or correction voltage at all
and the square wave will appear to be
flat. However, the fact that the indica-
tion varies with the ’scope connection is
proof enough that the appearance of a
flat-topped wave is no indication of good
speaker performance where there is re-
sistance between G, and either ’scope
lead.

(A) in Fig. 6 is a similar circuit, this
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time showing an ideal speaker G, with
an internal resistance K,, of 15 ohms
and the ‘scope connected across the
speaker terminals. This duplicates the
scheme used by Clements to adjust
feedback. Redrawing the circuit in con-
ventional voltage-divider form at (B)
and finding the voltage across the 'scope
by the same means as before, the 'scope
shows =1 volt (Phase B}, ie., 1 volt of
correction signal. It could be made to
indicate zero by going into the voice
coil and connecting it to the tap on R,
labelled 0 wvolt, but this is an obvious
impossibility.

It should be clear by now that in order
for the 'scope to indicate zero, it must
be connected at a point where the
speaker-generated and the correction
voltages cancel and produce zero. In the
case of a perfectly damped speaker this
point would be the terminals of the ideal
speaker G, which are hidden from ac-
cess. It should also be clear that with the
’scope set at any point it can be made to
indicate zero by adjusting the amplifier
output impedance &, but such an indica-
tion will not indicate what the speaker
is doing. A third interesting point is
that the 'scope cannot indicate zero when
connected directly across the amplifier
ottput terminals (across G, and R, in
series) which is in practice also across
the speaker terminals (G, and R,, in
series) unless the balanced voltages are
zero at that point, which means that
amplifier output resistance K, must be
gero—not negative and mnot positive.
Thus when Clements adjusted his ampli-
fier in this way, he adjusted it only for
zero resistance at the output terminals.
The fact that voltage rose with connec-
tion of a load could on'y have indicated
that the value of R, was just enough
negative to cancel out only the resist-
ances of the output transformer and of
R, not that of the voice coil,

Adjustment of Circuit

The difficulty of measuring the actual
speaker performance is no real handicap,
since adjusting the wvalue of R, the
current feedback resistor does not re-
quire such measurement. It is impossible
to approach perfect damping anyway
and the limiting factor in practice is
oscillation due to phase shifts. Even if
the limit were the oscillation demon-
strated by Figs. 3 and 4 and Eq. (1),
the adjustment still would not be made
to an optimum point but toward a maxi-
mum beyond which it would be impos-

[Coninned on page 33
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The Design of Compensated
Volume Controls

EMERICK TOTH*

Part 2. A study of the psychoacoustic considerations involved in designing
a control which is practical in construction and adequate in performance.

LL sSoRTS of separate bass-boost
A amplifiers and other more complex
and expensive schemes are possible,
of course, but the happiest solution ali
around is probably to combine the low-
frequency compensator with the usual
volume-control potentiometer at the in-
put to the audio amplifier for simul-
taneous one-knob operation. This makes
it possible to avoid any large initial in-
serfion loss caused by the compensator
¢ircuit and puts its volime control effect
to good use by combinjng it with the
volume control proper. With appropriate
proportioning of amplifier gain and in-
put, this combination will also insure a
degree of automatic bass compensation
which probably represents a reasonable
conipromise in favor of best theoretical
average adjustment, as against individ-
ual misuse of an independent control.
Such a combined control has heen used
in one particular form, as at (B) of Fig.
7), In many receiver designs over a
period of about twenty years, affording
some, but usually not enough compensa-
tion. This form, as well as that of Fig. 6.
is based on the fundamental compensa-
tor circuit of (A), Fig. 7. As the slider
of potentiometer &, moves down toward
I, the output voltage becomes more
nearly the potential drop existing across
capacitor C,. R, is the limiting factor
which determines the maximum high-
frequency attenuation and, together with

* Radio Technigues Branch, Radio Division
/I, Naval Kesearch Laboratory, Washing-
ton, D. C.

€', the upper lumit of frequency com-
!
pensation (T =R,C,, and f = o5 At +1
db from flat response), This circuit is
simple and approaches 4 maximum of
6 db compensation per octave below f,;
unfortunately, as in Fig. 6, it has the
fatal defect of not allowing the volume
control to reach essentially zerc output
level, because R, must have a rather
high finite value (about 1/20 of R,).
This difficulty can be overcome in inex-
pensive fashion by shunting R,C, to
ground with part of potentiometer R,
which then also provides a d.c. grid-re-
turn path. The result is the familiar
tapped volume control civeuit of (B},
Fig. 7. The response obtained with typi-
cal values in such a system is shown in
Fig. 8. The compensation is not very
close to the theoretical values of Fig. 5
for two reasons: (1) R.C, is shunted by
a fixed value of resistance (from the
potentiometer tap to ground) which is
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Fig. 6. Interstage bass-compensation circuit.
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Fig. 7. Bass-compensation input circuits.

generally too low and which conse-
guently seriously limits the rise in volt-
age across (, at the lewer frequencies;
and (2), the compensation remains fixed
at all potentiometer slider positions he-
low the tap.

Improved Tapped Bass-compensated
Volume Control

The performance of this type of con-
trol can be improved by a departure
from the usual design. Present designs
generally have the tap at ¥4 or 4 of the
total resistance relative to the grounded
end, at a point physically about 1/3 of
the rotation from ground. It would be
better to have the tap at about 20 per
cent rotation from ground, with the re-
sistance of tap to ground equal to at
least the value from tap to high end.
Each section shouid theoretically have
as close to logarithmic taper as feasible,
if approximately constant attenuation
of sound pressure in decibels per degree
of rotation is satistactory, Linear at-
tenuation in terms of loudness sensation
will require a different taper. The tap-
to-ground section. however, can be
linear without serious disadvantage,
since its main function really is to allow
the slider to reach ground for “zero”
output. Proper choice of values will en-
able such a control to have about 40 db
of attenuation at a substantially constant
rate of db per degree in the first coun-
terclockwise 30 per cent sector of rota-
tion. The remaining 20 to 40-plus db,
which 1s usually seldom used, would be
concentrated in the last counterclock-
wise 20 per cent of rotation. Typical
values might be; &, =1 megohm, tapped
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Fig. 10. D.c. resistance of ganged control ele-
ments of dual contral circuit.

at 0.5 megohm at 20 per cent rotation
from the low end; R,=27,000 ohms;
;=001 pf, The 0.5-megohm resistance
shunting R.C, would affect compensa-
tion at frequencies below about 60 cps.

A more expensive but generally better
way of overcoming the low volume limi-
tation of the basic circuit of (A), Fig.
7, 15 10 add a linear voltage divider see-
tion ahead of it. Potentiometer R, in
(C) accomplishes the purpose of reduc-
ing the output to “zero” in the region
where /2, prevents the slider of R, from
reaching ground potential, The limita-
tion on the low-frequency compensation
afforded by this circuit to less than 6 db
per octave maximum i3 primarily due to
the reduction in signal current through
branch &, /2.C, at the lower frequencies,
This takes place as a result of the rise in
reactance of €, with decreasing fire-
(uency with a proportionate diversion
of current through the lower shunt value
of K, at reduced volume settings, It is
also feasible to include high-frequency

compensation in this network, as shown
in the circuit diagram of Fig. 9. Here
the 0.22 meg. and 150 puf RC com-
bination is used to minimize the drop in
response above 5000 cps which is evi-
dent in Fig. 8. The output loading on
both eircuits for the measurements was
a vacuumi-tube voltmeter of about 50 gpi
input capacitance and 2-megohm resis-
tance. The 15-puf capacitor from the
high end to the slider of the second (0.3
megohin) potentiometer is used to pro-
duce the increasing high-frequency boos:
with increase in control attenuation re-
quired by the curves of Fig. 5.
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Fig. 11. 1000-cps calibration and input re-

sistance of dual compensated control circuit.

The curves of Fig. 9 were obtained
with an input generator resistance of
about 0.12 megohm, to simulate a me-
dian value of detector-circuit or phono-
graph-pickup-circuit impedance. (The
generator was about 20,000 ohms in the
measurements of Fig. 8). The low-fre-
quency compensation is quite good, down
to about — 30 db control setting. Good
control of high-frequency compensation
is indicated. The input potentiometer
should have a linear resistance taper,
while the input potentiometer should
be logarithmic if linear sound pressure
variation 15 acceptable. The resistance
characteristics of the nominal 1-megohin
linear and 0.5-megohm logarithmic
ganged controls used in getting the data
tor Fig. 9 are shown in Fig. 10. The
1000-cps input resistance and the at-
tenuation characteristics over the control
rotation range are shown in Fig. 11
The rate of attenuation in signal voltage
or sound pressure is constant within * 1
db over a range of 40 db. covering
about 635 per cent of the total rotation
or about 1 db per each 5 deg. for 200
degrees of rotation. This curve is also
within 3 db of being linear in terms of
loudness sensation at 200 cps, which is
about the median frequency of maximum
sound pressure in voice and music.

Still better compensation may be ob-
tained by tapping R, as shown at (D) in

[Continned en page 30]
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sary coverage for sound reinforcing
equipment in theatres and halls
where sound pick-up is required from a
stage of considerable area. Most of them
involve the use of several mikes, but
there are disadvantages in having
several mikes “live” at the same time:
One mike, appropriately placed can
work with higher gain setting than a
group arrangement before acoustic
feedback sets in; and the multiple
arrangement suffers some loss of quality
when the artist occupies an “overlap” in
the areas served by two mikes. The
traveling mike here described overcomes
these disadvantages, and is simple to
constrict,
The mike used is of the bi-directional

* 82, Canterbury Grove, London, S.E.. 27,
England.

SE\-’ER.-\L waAys can provide the neces-

Fig. 3. Diagram of the complete pulley and cord
system. (Spindles and other meuntings, and also the
tensioning arrangements, have been omitted in the

interests of clarity.}

The Traveling Mike

N. H. CROWHURST*

Difficult stage arrangements can be covered easily from the wings
with this device; the author gives adequate constructional details.

Fig. 1. General view
of the traveling mike
system. The maono-
rail is supported at
its ends by the verti-
cal “trestles,”” and
intermediately by the
steel wires from over-
head anchorages.

ribbon type. This particularly suits
dialogue pick-up, if placed between the
artists so they speak to opposite sides
of the mike. The traveling arrangement,

C::':: MIgH
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MIKE ¢
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CLAMP §
BRACKET TS
b
&
ROTATION
T A
pterlite ockey DIFFERERTIAL
PULETS HuB D[FFERENT&AL
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MICROPHOHE|
SPINDLE
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Fig. 2. The microphone carriage with one side-cover removed to show the arrangement of the
differential rotation control system.

16

combined with the ability of rotating
the mike head, enables the mike to be
placed at ifs best position quite readily.
It is very useful in picking up dialogue
from two people walking across the
stage, and for various other scenes
where the centre of interest moves about.
Instead of the actors’ having to modify
their acting to suit the mike arrange-
ment (which they seldom do successfully
anyway), the mike can be moved about
to suit the act. Everyone who! has
worked in this field will immediately
appreciate the advantage,

The mike is fixed in height. The
height chosen will depend to some extent
on the height of the stage proscenium,
The mike must be high enough to clear
artists’ heads safely, also it should not
protrude too far below the overhead
curtaining. so as to divert attention
when moved. Generally the best height
will be related to the size of the building.

Travel across the stage is achieved by
mounting the mike on a carriage run-
ning on a mono-rail. Two “endless”
cords running alongside the rail provide
the means of control. One pulls the car-
riage back and forth along the rail, while
the other rotates the mike by means of a

[Continued on page 35]
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Linear-Scale
A-F Wattmeter

C. G. McPROUD

Amplifier testing with an intermodulation distortion analyzer

is considerably speeded up if power output can be read di-

rectly in watts on a linear-scale meter. One solution is pre-
sented by the author,

NTERMODULATION-DISTORTION testing
I has been proven of sufficient value

that most amplifier ratings are con-
sidered incomplete unless they are in-
cluded. Since AL begins a series of
equipment reports in the next issue, such
measurements were deemed necessary,
and accordingly a simple IM analyzer
was constructed, following the design
employed in the instrument described
over a year ago.! However, as will be
apparent to anyone who has had occa-
sion to make a number of such measure-
ments, the amount of IM distortion
should be plotted against power output
in watts, and the conversion of an out-
put voltage to watts involves consider-
able figuring, in addition to close inter-
polation of meter indications to take
readings at l-watt intervals. Accord-
mgly, some means to indicate watts di-
rectly, preferably on a linear scale, was
desired, and efforts made to develop one.

Power output from an audio amplifier
is generally caleulated by using the
formula

with £ being measured across the load
resistor, /¢, which is selected to match
the output of the amplifier under test.
While an a.f. voltmeter could be eali-
brated in watts, the scale would be
crowded at the upper end.

After discussing the problem with
C. J. LeBel, who suggested that a
thermocouple ammeter had a deflection
proportional to the square of ecwrvent,
the use of such an instrument was in-
vestigated. Consider for example, the
use of a Z-amp. thermocouple meter.
Power may also be calculated by the
formula P=I*R, so a Z-amp. meter
would give a full-scale indication
equivalent to 4R watts. Thus for an 8-
olim load resistor, full-scale deflection
would represent 32 watts, and for a
16-ohm load it would represent 64 watts.
These ranges are about what would be
suitable for measurement of the output
power in amplifiers usually considered
desirable for home music systems.

L Johnn M. van Beuren, “Simplified inter-

madulation measurements,” Aupio ENcr-
NEERING, Nov. 1950, p. 24.
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Fig. 1. Intermodula-
tion analyzer built by
the author for use
in making series of
amplifier  distortion
measurements, and in
new equipment development.

Fig. 2. Meter scale
for use on 2-amp.
G. E. thermocouple
meter with calibra-
tions directly in
watts output For 8-
and 16-chm loads.

TQ INPUT OF
—
AMALYZER

SECTION

n 22 HI
" v en

Fig. 3. input circuit of IM analyzer modified to
sccommodate load resistor and direct-reading
a.f. wattmeter.

Meter-Scale Canfiguration

Inspection of wvarious r.f. meters
shows a range of scale distributions.
For a truly linear current-square scale,
the mid-peint of the current scale for a
Z-amp. meter should be 1.414 amps.,
and one instrument found to meet this
requirement is the 3-inch General Elec-
tric instrument. A new scale was hand
drawn, with calibrations of 0 to 64 watts
above the scale are, and 0 to 32 watts
below the arc. The two scales were
labeled 16 ohms and 8 ohms respectively.
The completed IM analvzer is shown

FEBRUARY, 1952
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16 OHMS

OUTPUT - WATTS

in Fig. 1, and the meter scale is re-
produced full size in Fig. 2, so it may be
cut out and transferred directly to a
sitmilar meter in case its use is con-
sidered desirable.

The circuit of the input section of the
IM analyzer 1s shown in Fig. 3. With a
full-scale range of 64 watts, and to avoid
overloading of the load resistor, it seems
obvious that the latter should be a 75-
watt unit, and this size 13 available as
an adjustable 15-ohm resistor. The re-
sistance of the meter (with its internal
shunt) is of the order of 0.2 ohms, so
it may be neglected. Since a 20-ohm re-
sistor would not pass 2 amps. within its
rating, and since a 16-ohm resistor was
not available, a 10-watt, 1-ohm resistor
was added, as shown, to make a total of
16 ohms. The switch is marked with
three positions—#I is for use when
measuring [M distortion in voltage
amplifiers where a load resistor was not
to be used, and 16 and 8 ohms where it
was required. This arrangement pro-
vides the greatest facility of measure-
ment, as proven by considerable use of
the instrument.

One caution is important. Thermo-

[Continued on page 37]
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Audio in the Home

William C. Shrader#

Converting a commercial radio-phonograph into a custom installation usually
starts with the replacement of the record player and the addition of an FM tuner.

it is estimated that it will take about
15 yvears ior a complete transition to LP,
eveny at the present vapid rates. Many
people who would like to have a custom
mstallation already have expensive con-
soles representing a considerable in-
vestnient which they do not want to
“write off” entirely. Commercial con-
soles, designed for the mass market, put
a premiunm on space. but it 13 imperative
that their owners recognize these picces
of furniture as a great asset. Custom
equipment—a tuning device, an ampli-
fier. and a three-speed record player
—may be housed i such a cabinet with
a modest cash outlay. Since it is the de-
sire for three-speed record plavers that
leads most musie lovers to improve their
existing sets, and since. in turn, a better
record plaver creates a desire for im-
provement in the other components, we
shall begin with a discussion of their
installation.

The Garrard RC80 and the Webster-

* President, Shrader Mannfacturing Co.,
{’;:c.t2803 M Street, N.JWV., Washington 7,

18

USTOM BUILDING has become quite a complex field
For purposes of simplicity, we shall discuss only
one of its aspects in this article—the transition
fromi commercial to custom sets. There is a large business
m this field alone. if it 15 handled properlyv. For instance,

The author tells you how.

G

Typical home installations made by the author, again showing that the finished appearance is
limited only by the imagination of the homeowner.

|

A,
p = l 4
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Chicago 106-27 are the most satisfactory
changers now on the market. Each model
is designed for magnetic pickups—which
are most desirable—but these require
more amplification than is available in
an ordinary radio. To overcome this, a
pre-amplifier may be added. This some-
times sounds relatively easy. However,
we have encountered several difficulties
in installations of this type, notably the
hum induced 1into magnetic pick-ups
from the stray magnetic fields around
power transformers and chokes. Turn-
table motors used in some changers do
not lend themselves to use with extenced
range cartridges at all because of their
excessive rumble.

Fisher and GE make the most satis-
factory pre-amplifiers at a low price, and
hoth may be obtained with built-in power
supply to simplify installation. By at-
taching the electric cord to the same out-
let as the record changer, no additional
power is drawn from the transformers,
and hum problems are minimized. In at-
taching magnetic pickups and pre-ampli-
fiers to an existing radio, all networks of
resistors and eapacitors must be removed
from circuits hetween the phono input
of the radio and the volume control.

Where price is an important consid-
eration, two GE cartridges—one for LD
and one for standard, and each properly
weighted—make an excellent combina-
tion, preferably with a diamond stylus
for the LP. Shrillness may be encount-
ered on LP records unless each cartridge 1s terminated with
proper resistance. It i1s suggested that the GE LT be termi-
nated with a 6800-ohm 1,/2-wait resistor, and that the stand-
ard be terminated with a 15,000-0hm 1/2-watt resistor. In
plug-in heads; such as used with both Garrard and Webster,
these can be mounted right across the cartridge.

Pickering cartridges work Dbest with their own pre-ampli-
fier in combimation with the 132-E Record Compensator, and
with this set-up, 1o terminating resistors are necessary. When

s
o

-

T
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used with the GE pre-amplifier, a voltage divider should be
installed between the compensator and the pre-amp. Such a
voltage divider should consist of a 3900-chm series resistor
and a 6800-ohm shunt resistor to ground installed inside the
pre-amp for the standard cartridge, as shown in Fig. 1. For
the LP, an additional resistance of approximately 3900 to
5000 ohms—depending on personal taste and the other com-
ponents in the system—may be placed across the pickup head.
With the exception of the
Audak, dual cartridges are un-
desirable, and while the Audak
works perfectly well with the
Garrard, it is not recom-
mended with the Webster be-
cause of hum from the motor,
The Audak is the most suc-
cessful of the dual cartridges
hecause of its weight compen-
sations, Although it could
work with two grams on LD,
eight grams are required for
proper operation on 78's, and
this is considered the optimum
weight for a dual cartridge.
it is a very convenient car-
tridge, especially for house-
wives. A table of termination
resistor values is  furnished
with each cartridge, and these
values may be used quite sue-
cessfully with either the GE
or Fisher pre-amp, The Pick-
ering pre-amp has sufficient
| Contnued on page 27
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a radio listener to me, “is to tell you

how happy 1 felt when you advised
yvour listeners to ‘open up your treble
and bass’ for the Schubert Cctet LP.
It so happens that the day before Thanks-
giving, my long-anticipated hi-fi set was
(]elwored and I have been in ecstacy ever
since.”

A happy sort of letter to introduce this
montl's discussion and I'll quote more of it
in a moment, because this “hi-h” convert
expresses himself in a way that should be
interesting to all audio makers and elee-
tronic experts—here is a fine laboratory
specimen (if he will pardon me) of the very
best type of audio fan, the person who takes
up audio specifically because of what it can
do for his music.

It still 1s a source of astonishment to me
how many people are crazy over audio, yet
quite apathetic towards the music it makes
possible, or even downright antagonistic
towards it! For every comment I get on
improved musical effects, T run into dozens
about improved highs, better transients,
middles, lows, and so on, \uth NEVer so
much as a mention of the music in which
these improvements (or faults) occur, One
might, not knowing the situation, conclude
that many an audio fan played nothmg on
his expensive equipment but audio tone
records. Not true, of course. And yet how
many people think of the music?

TH!:Z aaln pureost of this letter,” writes

Walking Audio Analyzer

'l have to admit immediately that the
audio engineer’s business is audio, and the
more technical the better. I have long since
found that my ear is not too trustworthy
as to analyzing specific distortions, dips.
peaks, ete. hecause I have too much trouble
detaching myself from the music in order
to listen specifically to the sound itself. T
tend to hear through the sound, on into the
music, which definitely interferes with my
efficiency as a walking audio analyzer. |
hear the performer, or more often the com-
poser himself. Like looking through a clean
—or dirty—window pane, transmitting a
clear—or distorted—scene. It is clearly an
expert art to be able to ignore the musical

*279 W, 4th St., New York, 14, N, Y.
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EDWARD TATNALL CANBY™

“So-called Audio Engineer”

“scene” and foeus the ear on the trans-
mitting process itself which, ideally, should
be aurally transparent and therefore in-
audible.

Ultimate Consumer

But let's not get ultimate objectives
mixed up with the means towards those ob-
jectives, The chjective of better audio is.
99 per cent of the time, better music. And
th final judgment on better audio is to be
found in terms of music itseli. And so I
continue to quote from the above letter.
This is what T mean by judgment in musical
terms of an audio improvement.

“Part of the jay (of my new set) is due to
your recommendation of the —— amplifier.
I had my set assembled and cabineted at one
of the jobbers so numerous i New York

. (and) since Thursday T have enjoyed
my records more than ever . . . and my
FM programs. My outhit, actually a modest
one in the atmosphere of $300 speakers and
ultra-expensive amplifiers, is superb to me.
Aside from the very adjustable ampli-
fier, I have an FM-AM tuner (N.B.
I'ut wol giving pliugs: the make is not sig-
nificant i His sination? E.T.C)), quite
satisfactory if a bit thin on the bass end,
a defect remedied somewhat by the amplifier
bass-boost. The speaker, which I chose out
of four or five I heard, is a 15-in.
giving sublime results.

“Of course I hear passages on my favorite
records which I never knew existed, espe-
cially triangles, belis, and the fike. The
Polka from the Age of Gold by Shosta-
kovitch, on that early 7-in. Columbia, is my
pet demonstration record to shock friends
with, And it feels so good to hear the sting-
ing ‘cello stab, in the first movement of the
London disc of Beethoven's 15th Quartet.
The Scherchen Haydn symphonies, and
Mass in B Minor are extraordinary . . .
they shocked me on my old set, but they
throw me to the floor with this one,

“Toscanini's Brahms’ First on Victor’s
78's 1s monstrous in sound and my friend
hroueht his old 78 of Toscanini’s Beethoven
5th which rocked the walls, 8H and all.
Naturally, Bach’s 3- ‘and 4-Harpsichord
Concerti on Haydn Society are bril-
liant-er than ever, and Weiss-Mann's
Ttalian Concerto on Allegro sounds like

two symphony orchestras (a marvelous
disc indeed, though quite unnatural).

“So as you see, I'm quite exeited, and my
house, always a haven for my friends, will
be even more frequented by those that want
to hear their Ansermet Sacre de Printemps
and the like. Unfortunately, the neighbors
shan't relish my new found joy.”

Bet you were fooled by that, The man 1s
no technical expert on music at all and his
reactions are definitely not in professional
musical terms. He's a listener, like you and
me, a person who knows a lot of music by
ear and has picked up plenty of his own
knowledge concerning listening ; his musical
repertory is big. But he's an amatml!, n
both music and audio; and that, may I sug-
gest is our man! Hcrc is the true user of
audio, to his and audio’s greatest advantage.

Less Lovely Side

If all letters were as enthusiastic as the
above, the audio business could congratulate
itself on a job beautitully done. I'm bound,
then, to quote a sad representative irom a
lass lovely side of the audio area, This sort
of thing goes on entirely too much. It ought
to he stopped, for the good of us all. Granted
there are plenty of potent problems in put-
ting fancy technical equipment in the hands
of those who know nothing about it. Never-
theless, we cannot stand, any of us, for
the taking-advantage-of-babes-in-the-woods
that is epitomized by this miserable hi-fi
addict. | am acutely embarrassed, as will
every reader be.

“T am a lover of gond music and if means
a lot to me to hear such music properly
reproduced, over FM and phonograph
records, since my wife and I don'’t go to any
Iivc performances.

“Many months ago, heing a layman and not
knowing better, 1 bought some expensive
high- ﬁ(lf‘hty equipment from a so-called
audio engineer. [ realized too late I was
spending too much for my pocket. I sold all
the equipment save a 16-in. turntable with
magnetic cartridges and a diamond styli.
The table was held for me by this ‘audio
engineer’ until recently i his store room.
It is supposed to be a new machine yet the
speed regulator was found to be on the
blink, I can’t get satisfaction from the above
person . . . the manufacturer has not

[Continued on page 221
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In music

listenimg

qualiy
1S everything

that’s what the man says...

so simple

for ooy arm

tum RIGHT
for 'Jﬁcﬂd 45 rpm

turn LEFT
foz 78 rpm

One single magnetic unit plays all home
records—Sapphire or Diamond styli.

Special models for radio stations, including
Yertical-Lateral units.
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. . . In music, listening quality is every-
thing. My CHROMATIC POLYPHASE
has that qualily to a degree that I never
thought possible. More than thai—for
the first time, I am now able to test-play
a soft master-disk without damaging
the groove-walls. 1 am thrilled with its
performance. . . . By the way, after
many comparisons, I have decided to
use the AUDAX H-5 CUTTER exclu-
sively. e R e says the violinist (Toscanini’s
NBC Symphony) of “Musician’s Amplifier” fame.

For years Weil has heen preaching that,
in reproduced musie, listening quality
is everything, just as it is at the actual
concert, If the quality is present, you
can be sure the range is there, too. Al-
though the reverse is seldom the case.

Never hefore such EAR-QUALITY, such
FAITHFUL REPRODUCTION, but . . .
after all the reams are written about
kiloeycles and other laboratory data—
when the chips are down—YOU and
only YOU can decide what sounds hest
and most pleasing, Therefore . . . SEE
and HEAR POLYPHASE and—You be

the judge.

with the new Compass-pivoted Aundax
arms end for Record Changers.

Write for editorial reprint
on POLYPHASE Principles

Be sure to obtain a copy of PHONO FACTS
from your distributor

AUDAK COMPANY
500 Fifth Avenue New York 18

“Creator of Fine Electro-Acoustical apparatus
for over 25 years
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only ALTEC supplies

a complete line of
high fidelity equipment!

oﬂen unsuccessfui Buy Atec and you
ot ﬂze- mghest quailty bnt you get components

AM-FM TUNER

303A — The bes! tuner money can buy for
audie quality. .. wide band super hel AM

. superlative FM ... equalized phono pre-
amp ... extra input for tape . ., record cross-
over frequency selection ... equalizotion for
LP records ... bass and ireble rise and droop

. built in power supply... more depend-
able fealures than any other tuner,

T REMOTE AMPLIFIER
Pe

A-433A — Beauliful compact control unit for
use with phono when 303A tuner is not re-
quired. Contains YR phono preamp and oll
of the novel features found in the 3034 tuner

. three inputs ... perfect for reproduciicn
from records, tape and radic tuners.

POWER AMPLIFIER

A-333A — The power amplifier without o
— peer... 15 walls with less than %4 % har-
monic disiortion ... 27 watts with less than
5% distertion . .. flat from 20.20,000 cycles

. completely controlled from 303A funer or
A-433A remote amplifier.

LOUDSPEAKER

6048 DUPLEX — Siill the finest loudspeaker
of its Iype ever produced ., .. proved superior
time affer time in critical listening tests by
experts and loymen . .. six other models from
8" 10 15" also available.

B20A — Altec’s new corner speaker system ...
the concert grond of the loudspeoker world

.two 15" woofers... high frequency
speaker and multicellular horn in a furnifure
cabinet provide famous Alec "Yoice of the
Theatre™ quality for the home.

SEE YOUR DEALER
OR WRITE TODAY

answered a card I sent them on this several
months ago.

"At present I have a high fidelity sct
whicli I bought irom another so-called
audio engineer many months ago, To this
day the FM is much too bassy and not
envugh highs while the phono is fine on the
highs but there is no bass response from it.
I stopped dealing with the ‘audio engineer”
mvolyed because, over the months, he kept
promising to adjust the set and each fime
he cither had some excuse for nol coming
or just didn’t come at all.

“I also found that he was dishonest with
me. He claimed that the set had a
amplifier, but the name is nowhere in sight
on the amp or preamp, and neither looks
exactly the same as the present model on
the market. He ¢laimed he sold me 2
changer with a synchronous motor. 1 found
out thmc is no such animal.

“All in all, I have been over-charged for
a4 set that is not working properly. I am
loaded down with surplas expensive equip-
ment to sell, and I have been vietimized by
unreliable and dishonest ‘audio engineers,
Can you put me in touch with a reliable
‘atlio engineer” who waon't charge too much
to make the necessary adjustments on my
set:”

The tragedy of the above (and plenty of
similar cases) is that, obviously, there is
nothing seriously wrong with his equip-
ment except perhaps the turntable speed
control. “Too much bass,” “thin highs™—
these are, nine times out of ten, simple
matters of egualization or matching; a
magnetic cartridge is being used unequal-
ized, or a erystal is fed into a preamplifier
intended for magnetics, etc. Perhaps there
is more trouble here, but I doubt it, having
run into this sort of thing a thousand times
before.

Perhaps the man is a grouch. ([ don't
Lno\\ him. ) Perhaps he is all wrong and his

Yengineers” all rmight But the evidence
doesn’t make it look that way, and I can
assure you this letter stands for thonsands
of other helpless users who, because of utter
lack of any audio knowledge, are agonizingly
frustrated for months on end when a half
hour's tinkering could fix things up to their
cternal delight. Not a good situation at all,
quite aside from thc possible fraud being
perpetrated by the “so-called audio engi-
neers” involved. The turntable mentioned
here is very expensive and should definitely
operate correctly and professionally, to the
best of my knowledge. The company’s cus-
tomer liason must be singularly poor. The
changer, one of the standard makes, does
have a “synchronouns” motor like ey ery
other fixed-speed model; the implication is
that the engincer was suggesting that the
motor was something very special—a
hysteresis motor, for instance—and he prob-
ably asked a special price for it on that
score. [f so, it was fraud. The whole deal,
as they say, smells.

Better Business

The weakest aspect of the whole rapidly
expanding home audio indusiry today is this
twin business of installation and mainte-
nance. The large distributors have done an
cxeellent job, mostly mail order style, in
simplifyving installation and the initial choice
of components ; service is evidently possible
through them too, if the ailing eqmpmcnt
can be mailed or shipped. The big-city radio
outlets with their new sound-salons and the
like also seem to do a good direct-sale job
on the choice and mstallation end at least.

But the “so-called audio engineer,” a lone-
wolf operator (or even, perhaps, a com-
pany ), taking advantage of customer en-
thusiasm and ignorance, is a real menace to
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' 'gfiwswu L4
GEN. KIT 53?@” Feathtit
“ » 5" OSCILLOSCOPE KIT

® New “'spot shape’” conirol for spot adjustment — 1o give really sharp
focusing. ]
® A total of ten tubes including €R tube and five miniatures. !
& Cascaded vertical amplifiers followed by phose splitter and bclunced
push-pull deflection amplifiars. |
& Greatly reduced retrace time. i
® Step attenvated — frequency compensated — cathode follower ver-
tical input.
® Low impedance vertical gain central for minimum distorlian. !
# New mounting of phase splitter and deflection amplifier tubes near
@ CR tube base, I
® Greatly simplified wiring layout. i
® Increased frequency response — useful to 5 MC.
® Tremendous sensitivity .03 RMS per inch Vertical &Y RMS per inch Hor. |
® Dual control in: vernier sweep frequency circuit — smaother acling.
& Positive or negative peak internal synchronization.
® Multivibrator type Wide Range Sweep Generator.
A brand new 1952 Heathkit Oscilloscope Kit with a multitude of out-
standing features and really excellent performance. A scope you'll truly §
like and cerrainly want 10 own. £
The kit is complete with all parts including all tubes, power trans-
former, punched and formed chassis, ete. Detailed instruction manual
makes assernbly simple and clear — contains step-by-step instructions,
pictorials, dizgrams, schematic, circuic de-

scription and uses of scope, A wuly our-
standing value. s 5 o
| MODEL 0-7 ®

SHIPPING WT. 24 LBS.

Heathbcr VACUUM TUBE
VOLTMETER KIT

® New styling — formd case for beauty.

® MNew iruhf compact size — Cabine! 4Vh" deep x 4-1/168" wide
% 798" high

® Quality SJm son 200 microamp meter.

® Mew ohms Eatlery helding clamp and spring <lip — assurance of
gaod electrical contact.

® Highest quohtz precision resistors in multiplier circuit.

® Calibrales on both AC and DC for maximum accuracy.

® Terrific coverage — Reads from 12V to 1000V AC, 12V to 1000V
DC, and .1 1o over 1 billion ochms resistance. )

® Laroe, clearly maorked meter scales indicate ohms, AC Velts,
DC Yolts, and DB — has zero set mark for FM alignment.

® New styling presents attractive and professional oppearance.

The 1952 Model Heathkit Vacuum Tube Voltmeter!
Newly designed cabinet combines style and  beaury
with compaceness, Greadly reduced size 0 occupy a
minimum of space on your work- bt‘nch Covers a tre-
| > mendous range of measurements and s easy 1o use
a R. F. S]Gm Uses only quality components including 196 precision
p . Iesistors in mu]upl:cr circuit for greatest acguracy,
GEN. KiT y ' Simpson 200 micreamp meter with easy to read scales
for fast and sure readings.
: All paris come right with ki, and complete
inscruction manual makes assembly a cnch.

MODEL V-5
SHIPPING WT. 5 LEBS.

SQUARE WAVE
GEN. I(I'I'

INTERMODULATION
J\NALYZER KIT 53950_

FXFORT AGENT

ROCKE INTENIAT[L'INM CORP.

NEW vom Ct'lr 1)
CANLE. ARLAR M T
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Here’s why
those in the know
—demand

Insert retaining Screw
threads into metal barret
instead of plastic...inserts
can be removed easily.

N

D

improved patented latch locks

All eontacts machined from
solid har stock and

electroplated with silver.

5

on contacts.

Improved rubber bushing serves as

cable relief, gives added insulation
and weatherprocfing,

connectors for added safety,

If you ralk to sound technicians anywhere you'll find
Cannon Type P connectors are the accepted standard of
quality . .. taking a beating day in day our where frequent
changes in circuits are required on all kinds of jobs up

to 30 amp. capacity.

The close attention to important details called out in
the above illustration is typical of the care used in the
design and construction of all Cannon Plugs—the world’s

most complete line.
The above type series is distributed through

selected franchise distributors. The line is fully
described in the Type P Bulletin. Engineering
bulletins describing each of the many basic
types of Cannon Plugs will be sent on request.

24

Type P insert arrangements include
2-3-4-5-6 and 8 contacts. All con-
tacts are 30 amp. capacity except
thoseinP-8 layoutwhich arel5amp.
Full scale layouts, front view pin in-
sert, engaging side, shown at right.

CANNON
ELECTRIC

Since 1915
CANNON ELECTRIC COMPANY
LOS ANGELES 31, CALIFORNIA
Factories in Los Angeles, Toronto, New Haven, Repre-
sentatives in principal cities. Address inguiries to Cannon

Electric Company, Department B-109,F. 0. Box 75, Lincoln
Heights Station, Los Angeles 31, California.

Full-floating, non-twisting
socket contacts provide
alignment, raliave strain

Solder cups hand tinned
inside anly, make clean
soldered connections.

Die-cast zin¢ integral cable
clamp swaged to steel shell.

the whole field. So too, in a way, is the well
meaning friend, amateur, or professional,
who “loads down” the bewildered music
lover with stuff he doesn’t know how to use,
then dodges the probiem of making it work.
Incaleulable damage is done to audia’s
reputation by every instance of this sort of
operation.

It's not for me to organize Some sort of
guidance in this area; but I strongly suggest
that a “better business” comnuttee or
equivalent be set up in the audio industry
to begin the huge job of regulating, by con-
structive suggestion or by force;, the un-
scrupulous or misguided activities of those
who sell andio too fast and too loosely.
Unethical practices are rampant, I'd say,
and opportunities are at hand everywhere,
what with “high fidelity” a big appeal and
knowledge of it abysmally low. But plamn
confusion 15 even more widespread,

Where can a purchaser of good equip-
ment go for regular maintenance and repair
service? What sort of gunarantee should
apply to composite outfits sold as complete
packages? \What service policy, if any,
should an outlet offer on its components?
How can we educate the average radig re-
pair man to the point of servicing our better
equipment ? How can we placate him on the
loss of a “list” sale when equipment is
brought in from outside spurces—as 15 al-
most universally the case these days? Im-
portant questions, if the name “audio engi-
neer is to remain in public géod standing.

Speech on LP

Romeo and Juliet—Margarat Webster Pro-
duction. Eva Le Gallienne, Dennis King,
Richard Waring, Atlantic 7401 (2)

Shakespeare aimost complete and an excellent
production, in the traditional manner, the top
roles good, the recording wide range and plenty
clear. Modified Tehaikowsky for bridges and back-
ground, phis simple sound effects,

Romeo and Juliet Excerpts; Soliloquies from
Hamlet; Five Sonnets. John Gielgud; Pamela
Brown. Decca DL 9504

Gielgnd 15 highly dramatic, with much vibrato,
heavy breathing; some will be annoyed, otliers
will enjov! Excellent speech recording, minus
music, Very smooth.

The Only Jealousy of Emer. Yeats. Paula
Bauersmith, Gerald E. McGonagill, etc.
Music by Lou Harrison. Verse chair.
Esoteric ES 506
Frankly, tlus gives me the willies. The lvric,
sing-song Irish dramatics, so special and rare an
expression, when done right by the Irish, 15 here
(to my ear) absurdly exaggperated, in the worst
manner of a "speech class™ hard at work! Stage
English is scarcely understandable. Nice, if rather
limited music by Lou Harrison (might be better
in a more proper atmosphere). Speakers mostly
too far from mike; some blasting, and highs are
lacking (tape alignment?).

Selections from “The Temple” (Herbert).
14 Poems of Emily Dickenson. Read by
Austin Warren, “ldiom LP

EQ-LQC 12957/8

Here's an interesting techuical expesition on
the nature of monaural reproduction! Tias poetry
is read by a “'perfessor,” clearly a man well used
to reading poetry out loud, known and revered ior
it, effective at it. But monaurally, viz the mike,
his technique is astonishingly wrong, the poetry
ineffective and hard to understand.

The “live’ lecturer uses a whaolly different
speaking technigoe than the radio speaker. Sudden
and large changes of volume for dramatic empha.
sis, excellent live, are death to the mike, as are
slurrings-over of weak syllables, the tendency to
mumble the less important parts of sentences.
Diction must be far more oven, via the mike,
Emphasis must be achieved entirely in the pitch
level anid in the significant pause, These things 3

* 009 Ambherst, Ann Arbor, Mich,
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platform lecturer does not know (unless hie catches
on almost instinctively, as some do). On this
score, the perfessors must learn from the radio
anmouncers, like it or not. The old order changeth,

Abraham Linceln, (Poetry and Prose of
Lincoln, Markham, Rosemary Benet, Vachel
Lindsay, Whitman, read by Walter Huston,
Carl Sandburg, Agnes Moorehead, Orson
Wells. {Some with Music).

Decca LP DL 8515

. And here is the necessary rejoinder, Words
by, and concerning, Lincoln, read in this case by
a4 galaxy of big professionals, expert in the craft
of miked speech, Old Sandburg is a law unto him-
self, but that law included an instinctive under-
standing of the mike. Huston, Moorchead do usual
standard effective radio-style job (the professors
won't Jike it much, nor do I).

Orson Welles, though, is a renins at mike tech-
omique. If you want to study genius in this special
area, try his “Second Inaugural’ here. Welles con-
ceives for this reading a tired Lincoln, exhausted
by the long war, not far from his own death. To
do this, Welles must slur over words, read in tired
voice, trail off his sentences—ie. disobey all the
rules, Yet so periectly does Welles know his mike
that his reading here is completely intelligible, to
the last word, and tremendonsly effective. This is
the “art” of mike technique—to simulate an effect,
act it, rather than to do it literally, as does Austin
Warren in the preceding listing.

Spanish Through Pictures. |. A. Richards,
Ruth Metcalf, Christine Gibson, With
Pocket Book, **Ed, Svces, LP (2)

Second in an cxcellent LP series of modern
language courses. Reader says sentences, you re-
peat, while looking at same in print in accompany-
ing Pocket Book (same title); meaning comes
through silly but ecffective little line drawings.
Much skillful repetition of key words, phrases,
gradually extends vour vocabulary, LP allows lots
‘of time at low cost. (How can anyone buy one of
the old 78 language courses any more!) Recording
below par, but adequate for intelligibility, I've
tried this set—and by golly, it works. (See also
“French Through Pictures,’ same system; tore
to come.)

The Quick and the Dead. vol. i, The Atom
Bomb; wol, ii, The Hydrogen Bomb. Bob
Hope, W, L. Laurence, etc. (NBC Broad-
casts) RCA Victor LM 1129/30

Another LP issue of broadeast documentary.
These were long educational programs on NBC,
here transcribed over four LP faces. Haope, the
dope, makes foolish comments, asks dumb gues-
tions; W. L. Laurence, top journalistic expert on
A« and H-stuif, does the narrating. Laurence is
folksy, sincere, gives first-hand information, but he
goes terribly slowly, the whole production—ior
radic—is astonishingly slow-paced. Excellent stuff,
but for record buyers it could be a lot more adult.
And about half as long, maybe. Nevertheless, don’t
averlook these as unigue educational material.

Robert Frost Reading his own Poems. Two
107 LP's (Also 78's).
##%Nat, Council of Teachers of Eng.

Replacing an old but good set of shellac 12-in.
records, these LIP's have mmproved gquality. But
Frost, being older—though he still does an excel-
lent job—tends here to read without full convic-
tion; he's been reading these things for so many
vears, time after time. IFrost koows his mike,
instinetively, and it shows at once. You won’t
miss a word lhere, and the material is thoroughly
enjoyable, bheautifully naturzl, homespun, un-
affected. Technical work by RCA,

Illegitimate Sonnets; Clinical Sonnets. Mer-
rill Moore reading his poetry, with com-
mentary, #4%%Harvard Vacarium LP

A genuine experiment in pure LP and signin-
cant for all who follow progress in recorded art.
The poet here “ad libs® his comtmentary, at ease,

** Educational Serviees, 1702 K St., N. W. Wash-

ington 6, I). C. £

*R¥ 21 W, G8th St Cfumfgo 21, g

;';"‘Bm. Mgr., Harvard Univ. Libr.,, Cambridge,
asi.

Ask one of our 3M Service Engineers

FOR A “SOUND SOLUTION”

T0

ANY TAPE RECORDING PROBLEM

Eighty 8M engineers in the
field—backed by twenty tech-
nical experts in the 3M labora-
tories—stand ready to help you
with any tape recording problem.

This 3M Service Organization
works daily with radio station
engineers, electronic engineers
and industries using tape record-
ings in process or quality control.
The same electronic and engineer-
ing know-how that produced and
perfected the famous “SCOTCH”
Sound Recording Tape offers you
technical assistance on every
phase of sound recording.

Here’s why more recording engineers
.use “SCOTCH" Sound Recording Tape
- than all other brands combined:

¢ REEL TO REEL UNIFORMITY — con-
trolled coating assures consistent output.’

® THINNER CONSTRUCTION—resists
temperature and humidity changes.

® NO CURLING OR CUPPING—tupe
lies flat on recording head unaffected
by humidity.

® UNIFORM TAPE SURFACE—no “drop-
outs' on recordings due to surface irregu-
larities.

® LONGER TAPE LIFE—special lubricat-
ing process reduces friction,

® GREATER SENSITIVITY—more output
on your present machine setting.

AUDIO ENGINEERING e FEBRUARY, 1952

If you are using sound record-
ing equipment in your radio sta-
tion, laboratory or business, call
upon the 3M Service Representa-
tive in your community, He'll be
glad to help you make better re-
cordings—imnore easily. If you are
contemplating the use of tape re-
cordings, he’ll be glad to analyze
your requirements and aid in the
selection of equipment.

Call him today—or, if you pre-
fer, write directly to Minnesota
Mining & Mfg. Co., Dept. AE-22,
St. Paul 6, Minn. No obligation,
of course.

The term "SCOTCH' and the plaid design are
registered trade-marks for Saund Hecordmi'l‘apa
made in U.S.A. by MINNESOTA MINING &
MFEFG. CQO,, St. Paul 6, Minn.—also makers of
“Scotch™ Brand Pressure-sensitive Tapes,* Under-
seal” Rubberized Coating, “*Scotchlite’” Reflective
Shesting, *Safety-Walk’’ Non-slip Surfacing, "'3M™
Abrasives, “3M™ Adhesives. General Export: Minn,
Mining & Mifg. Co., International Division, 270
Park Avenue, I‘%ew‘fork 17, N.¥.In Canada: Minn.
Mining & Mig. of Canada, Ltd., London, Canada.
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informally, taking his time via LP, i Jectire
stvle, The “poems,” slightly eccentric, verge on
the unprintable, are amusing ‘and sophisticated—
it's havd to tell them from the commentary wiich;
in the manner of peaple-pleased-with-the-sound-of-
their-own-voice, 15 cousiderably longer than the
poetry b ALl in all a slightly crack-pot it con-
vincing demonstration of what can be done with
tape and LLP that could never be conceived in the
old 78 medium, Play it over first before you try it
on the ladies,

BRILLIANTLY
ENGINEERED

PRECISION
BUILT

TERMINAL

OFFERS THIS GREAT VALUE
IN THE FULL RANGE, VERSATILE

Readings from the Bible. Ronald Colman.
RCA Victor LM 124
The Voite of the Preacher, actor-style, Calman
iz an old hand at mike work and these are periect
as to intelligibility with top recording to help.
But the rather affected stage stvle will not please
those who would prefer o more genuiue and simple
dignity in the reading of =such texts

Gertrude Stein read by Gerfrude Stein.
Dorian LP DR-331
For anyone wlho has been antrigued by the why
and wherefore of this remarkable lady, these re-
cordings should be priceless,  Stein's  operatic
works, as set to music by Virgl Thomson (" Four
Samt=;" “The Mother of® Uiz All'") gave n3 a
strong feeling that there was spmething vocal and
musical about Stein's writing, that she made most
sense¢ when heard. not jooked at on the page;
music’s own kind of repetition and development of
an adea, by gradual alternation, seemed ta be I
her words themselyes, Now, with Stein teading,
wiving her own intanitions, emphasis, it's elsy 10

N 1401

o.
MAGNETIC
TAPE RECORDER

53 4 00
Net

LESS TRAY
F.O.B. N.Y. 4

A precision built and thoroughly tested instrument, capable of recording
the full range of audible sound with full dynamic sweep and freedom from distortion.

Only the most expensive professional equipment rivals the 1ope handling ohility of the Con-
certone recorder — and none equals its versalility and simplicity of operation. Especially
designed for the most discriminating vser, the basic recorder comprises o 14 x 22" rigidly
ribbed, cast, aluminum plate carrying the tape mechanism, dual track heads. a shock mounted
chassis containing erase plifier, record amplifier, and playback preamplifier, o power sup-
ply chassis, mouniing lugs for auxiliary egquipment, and oll necessory switches ond controls,
ready for use, Weight: 30 Ibs, Easily connected to your existing high fidelity amplifier system.
Manitoring direcily from the tape while recording gives a constant check and contral an what
is being recorded while it is being recorded. A much prized program is never lost unknowingly,
any departure froem proper operalicn is immedioiely heard.

High speed rewind in either forward or reverse direction, firm, positive braking and fully inter-
locked controls cisure ropid hondling without damaging tope. A special circvit controlling o
cathode “eye’ gives accurate indication of the preper record level for best results. A special
locking button pravents accidental erase of recordings.

The Concertone magnetic tape recarder uses any standard reel from the liny five inch to the
professional NAB 10%% inch reel, 1ogether with instantonecus choice of 7%2" or 15 per second
tape speeds, permilting matching frequency response and length of program to operating cost.

= # Broodeast studio quality complies with ® High speed rewind, forward and reverse
MAB standards. — 2500 feet in 60 seconds.

® Separate heods for high frequency @ Single or duol track optional.

erase, record and playbock. ® Size: 22" x 14" x 5 mounting depth
# Simultanecus monitoring from the tape below punel, e

while recording, ® Frequency response: — 2 db from 50 to
® Prealigned heads quickly interchanged 12.500 cycles at 15 /sec.

for single or ducl 1rack. ==2 db from 50 10 7,000 cycles at
® Instonianecus choice of 7.5 or 15 inch 7.5 /sac.

per second tape speeds. @ Tolal harmonic distortian: Less than 2%
@ Plays standard 5 inch, 7 inch and NAB at normal maximum signal level.

10V inch reels. & Playing time: Up 1o 2 hours on dual track.
CARRYING CASE

CONCERTONE TAPE NO. 501
% RECORDER ACCESSORIES T7his handsome fitted'

custom case quic}{dy and
o easily converis the basic
REEL ADAPTERS recorder #401 inte a

Mo. 801 — Accurately machined to hold NAB complete system for 4
1014 reels on siandard RMA spindles of  portable use. Supplied

HaCor e T ey 300 with built-in manitoring

amplifier 3603, and

NAB 101 REELS eight inch high fidelity

Ne, 802 — Low inertia 2500 foot reels,

SETe Sodars Lonvanions 1o O~
flanged on both sides. Conform to NAB  (opyy, D4 157 12", Weights 15 Ibs.
<t 250 cONSOLE TRAY AS ILLUSTRATED 14.95
TERMINAL VALUES ON QUALITY
PLASTIC RECORDING TAPE
PROFESSIONAL

600 FT, ...
e 2.10 1200 FT. ..
[l i R e e 4.20

DOMESTIC

2400 FT. .....

Termin-al Radio Corp.

Distributors of Rodio ‘and Electronic Equipment

B5 CORTLANDT STREET @ NEW YORK 7, NEW YORK
WOrth 4-3311 ;

hear the same. As read by ler, the stuff makes
enormously more fense than it does on the printed
page. Worth a try, anvhow. The recordings were
issued in limited-ed. back in 19353 now. on LP,
are much amproved, with-intelhigible highs 1o 6000
ar =0, plenty for speech.

EDMUND T. FLEWELLING

FEdmund Thomas Flewelling, of Ash-
burnham, Mass., died Sunday, December 30,
1951 following a heart attack and auto-
mobile accident of two days before. Mr.
Flewelling was 64

In telephone and electrical work since
1903—when he was 16—Ned, as he was
known to his friends, naturally gravitated
into radio w the early 20's, with his first
contribution in this field the super-regenera-
tive circuit which revolutiomzed radio ve-
ception i those days. In later years, his
short-wave adaptors madc possible the re-
ception of foreign stations on standard
broadeast receivers.

Since 1938, he had been doing research
work on wind generators and in ‘the field
of audig, in which he brought out within
the last two years a low-frequency speaker
enclosure,
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AUDIO IN THE HOME

[from page 19]

gain for GE or Audak cartridges, but it
works exceptionally well with Pickering
cartridges.

Most record changer manufacturers
and pickup manufacturers supply sufii-
cient information about templates for
motor-boatd cut-outs, some even furnish-
ing a mounting hoard to replace existing
wood work. I a record changer installa-
tion is made properly—keeping the
above considerations in mind—the music
lover will be gratified by the results. The
replacement of other parts of the con-
sole are more difficult and require more
thought and consideration.

The next improvement which the
music lover will seek nowadays is a
good I'M tuner, largely because of the
many good music programs which arc
broadeast exclusively on FM. Many
southern cities affected by electrical
storms (to cite an example of depend-
ence on FM for static-free reception)
are now able to get noise-free reception

Remaove leod
from here

and reconnect herg

=

3 38 ~waty resistors®
J iC|

Pickup jock

Chossis
“ground”

r

Fig. 1. Method of connecting two resistors at
input of GE pre-amp to prevent overload when
using with Pickering cartridge.

even from moderately powered M
transmitters, whereas 50-kw AM sta-
tions failed to cut through the noise.

[Experience with most early post-war
commercial sets and many FM tuners
then available has left a bitter taste for
many people. It is unfortunate that so
many sets were sold that had no advan-
tuge over AM because of poor design.
The bigeest problems encountered in
FM tuners are excessive drift, insuffi-
cieni sensitivity, and frequent break-
downs, all of which make the FAL re-
ceiver no. better than mediocre table-
maodel sets, The better I'M tuners have
none of these iaults, however. Another
canse of poor FM reception is the fail-
ure to install a proper antenna.

We could consider the Meissner 8C
or 8CC the minimum quality for an FM
tuner. With a proper antenna, this set
will perform reasonably well, and will
remain stable after a 13- to 20-minute
warm-up perod. The latest models of
Browning, Radio Craftsmen, and Brooks
seem best suited to custom installations.

It is dificult—if not impossible—to
mnstall an EM set in some console models
hecause of a lack of space on the con-
trol panel. In some cases, the set may be
mounted in the record storage space,
but then it 15 not handy to tune. The
problem of moumting au additional tuner
will be diseussed in this column next
month, along with suggestions about
replacing the existing amplifier portion
of the radio set in the never-ending quest
for better sound reproduction.

“U'm tough and rugged..

but the SWEETEST mike you ever owned!”

Yes, the Turner Model 99 Pynamic is the
greatest mike in the world for taking hard
knocks . ..yet retains the perfect response qnd
sensitivity that make the 99 an outstanding
mictophone value.

Indoors or outdoors — for ham rig, broadcast
remotes, sound installations — the Turner 99
is completely dependable. For mobile public
address systems, paging systems, communica-
tions or recording machines, the 99 delivers
crisp, clear results. Its smooth response is not
affected by heat, cold or humidity.

TURNER
Model 99

Response: 60 — 9000 c.ps.
Level: 52 db below 1 volt/dyne/
sq. ¢m. at high impedance
Impedance: 50, 200, 500 ohms

or high impedance
List Price —coeem—- £36.00

THE Tu R“ E R COMPANY

IN CANADA:
Canadian Marconi Co., Ltd.
Toronto, Ont., & Branches
EXPORT:

Ad. Auriema, 89 Brood Street
Mew York 4, N, Y.

Specify the Tutner Model 99 Dynamic micro-
phone with confidence. Use it with pride.
Order from your Turner dealer or represent-
ative, or write direct for complete micro-
phone literature,

929 17th Street N.E,
Cedar Rapids, lowa
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A FULL
ACOUSTICAL LENS
FOR LOUD

SPEAKER
USE!

Distributing a

uniform sound

‘ wave over the entire

audio spectrum, the new

Jim Lansing acoustical lens
smooths out the high frequencies and
gives them a mellowness that your ear
will appreciate instantly. Unlike the
multicellular horn, which perferms well
at some frequencies but beams or dis-
tributes very poorly at others, the new
lens is not sensitive to frequency...be-
cause the band width is wider than the
audio spectrum with which it is used.
The new lens and horn is for use with
the Jim Lansing #175 high frequency
driver.

TRANSPARENCY CAN BE MEASURED!
Transparency or absorption
in the new JimLansing
acoustical lens o
is measnred in the same way
as it is in the optical lens
—byindex of refraction.
The percentage of sound ab-
sorbed by the Jim Lansing
acoustical lens is less thap the
percentage of light absorbed ~~ =
by the [inest optical lens.

W-I-D-E DISTRIBUTION ANGLE!
The angle of distribution which is con-
trolled by curvature andindex of refrac-
tion can now be varied between wide
limits...permitting the sound to be con-
centrated or diffused. The 175 DLH
shown above (driver, lens and lorn)
distributes over a 90° solid angle.

LIGHT ogf”"”f
SOUND WAVES

SPREADING

OUT EVENLY
ER:::::

A graphical diggram or roy tracing of
the operation of the Jim Lansing acous-
tical negative lens showing facal point
and ditfusion angle as controlled by
curvaiure and index of refraction.

Ask your audio dealer
for demonsiration of
the new Jim Lansing
acoustical lens today!

JAMES B. LANSING
SOUND, INC.

2439 FLETCHER DRIVE
105 ANGELES 3 9, CALIFORNIA

FIRST IN FINE SOUND
28
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NEW PRODUCTS

¢ Portable Transcription Player.
needs of schools and industry will be
served by the Model TR-16AM combina-
tion record playver and public address sys-
tem, Capable of handling records of any
size up to 17% in. diameter, the player
provides operation at 33 1/3, 45, or 78
r.p.m., with a special contrel Lo provide

Many

minor variation from the three standards.
Weighted 10-in. turntable contributes to
stability., Circuitry of the unit includes
a built-in seraich suppressor. Standard
equipment includes a GIE wvariable reluc-
tance pickup. Power output is 10 wattis.
Manufactured by Newcomb Audico Prod-
5CE§fCO" 6824 Lexington Ave.,, Hollywood,
alif,

® Wide Range Speaker. Exceptional dis-
persion of high frequencies iz a feature
of the new University Diffusicone-12, a
20-watt speaker designed to filll the need
for a high-quality unit in the moderate
price field. High-frequency response ex-
tends beyond 18,000 cps. The “diffusor”
slemient provides dual heorn loading of the
speaker apex, thus substantially increas-
ing efficlency in the upper freguency
range, at the same time affording radial
projection and aperture diffusion to assure

reception of the speaker’s entire range of
reproduction irrespective of the listener's
location. Constructional features include
a4 126 1b Alnico V magnet and a 2-in. voice
coil. Design of the Diffusicone-12 permits
replacement of either the diaphragm-
basket assembly, or the magnet, in a
matter of minutes with an ordinary screw
driver the only required tool. A complete
catalog sheet, including cabinet drawings,
will be supplied free on request to Uni-
versity Loudspeakers, Inc, 50 8. Iensico
Ave, White Plains, N. Y.

& Pre-Fabricated FM-AM Tuner Hit. A
recent departure in tuner design is the
new Collins "Pre-Fab" maodel. Made up of
four wired and tested sub-assemblies, the
tuner is eagily completed by the user with
substantial savings qver the cost of a
finished unit. The Pre-fab kit is composed
of (1) the EM r.f. tuning circuit, (2) the
M if. amplifier, (3) the AM tuning cir-

i cult, and (4) the chassis assemhbly whieh

includes power supply and necessary hard-
ware. Baech unit is mounted, wired, tested,
and aligned at the factory, and the sameé
tubes used during tests are ineluded with
the kit when shipped, thus eliminating the
need for intricate alignment procedures on
the part of the user. Average sensitivity
of the completed tuner is 6 to 10 miecro-
volts. Physical dimensions are 6x8 X 17
ins. Collins Audio Produets Company, F.
0. Box 368, Westfield, N. J.

& Ministnre Andic Oscillator.
tiny in size, the new Waveforms Model
510-B extended-range audio oscillator
equals in performance many of its stand-
ard-size counter-parts. A precisjion instru-
ment in every respect, it measures but
8x 41 x5 ins. Frequency range is 18
eps to 1.2 me in five overlapping ranges,
Consatant output is within +0.5 db from
15 eps to 100 ke Distortion is less than
0.2 per cent over most of useful range.

Although

CQutput voltage is calibrated, and the unit
ig equipped with a 300-deg. vernier-drive
dial. Operation with balanced output fis
afforded by nieans of Type T-10 matching
transformer available as accessory. Manu-
factured by Waveforms, Ine, 333 Sixth
Ave., New York I4, N. Y.

& Corner Cablnet Eit. A new kit which,
when assembled, makes an acoustically
correct folded-horn corner speaker en-
closure, is the newest addition to the line
of ecabinetry manufactured by G & H
Wood Products Co., 75 N. 11th St., Brook-
lyn 11, N. Y. Sold through jobbers under
the company’s trade mame Cabinart, the
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kit is remarkably low priced, and is sup-
plied complete including cut lumber, grill
cloth, hardware, plastic wood, acoustic
insulation, and assembly instructions.

¢ Vacuum-Tube Voltmeter. Hickok's new
Model 215 VTVM affords laboratory ac-
curacy in an instrument designed essen-
tially for field engineers and service tech-
nicians. Featured with the 215 is a2 new
dual-purpose a.c.-d.c. probe with bullt-in
switching, D.c. range is to 1200 volts with

10 megohms input resistance. Readable
resistance rangea 15 0.2 ohm to 1000 meg-
chms with center scale reading of 10. A.c.
ranges are to 1200 wvolts rms, and 3200
volts peak-te-peak. Input impedance is 30
megohms shunted by 150 mmf. Frequency
response is 40 ¢ps to 3.5 me. Crystal probe
iz available az aceessory to extend useful
range to 250 me. For complete information
write to The Hickok Electrical Instrument
Co,, 10617 Dupont Ave., Cleveland 8, Ohio.

NEW LITERATURE

& Tnbe Dpeartment, Radio Corporation of
Amaeriea, Harrison, N. J. is now distribut-
ing a revised edition of the booklet titled
Preferred Tube Types for New Equipment
Design. Advances in tube design and ap-
plicatien are refiected in many revisions
in this latest version of an old standby in
the engineering field. Copy will be mailed
free on request. i

® FPreed Transformer Company, 1718-36
Weirfleld St., Brocklyn (Ridgewood) 27T,
N. Y. is pu'blishing in booklet form a
summary of the many types of transform-
érs and test instruments manufactured by
the company, also information on the tech-
nical literature the company has avallable,
g}i}- be mailed free on request for “Freed
racts.t”

& American Standards Asgsoclation, 70 E.
45th 5t., New York 17, N. Y. has approved
and is distributing The American Stand-
ard Graphical Symbols for Single (One)}
Line Rlectrical Engineering Diagrams,
Z32,1,1.-1951. Offering for the first time a
single velume in which are combined
single-line dizgrams for use in both
power and communication work, this
Standard coordinates the diagrams con-
tained In the American Standard Graphi-
eal Symbols for Electrical Power and Con-
trol, Z3Z.2-1946, and for Telephone, Tele-
graph and Radio Use, Z:s‘_2.5-19-1‘i. The
Standard c¢ontains 81 sections covering
symbols for almost all electrical circults
in the field of power and communication.
Copy of the Standard may be obtained
from the Asscciation upon remittance of

® Antara Chemicals Divigion of General
Dyoastuff Corporation, 435 Hudson St., New
York 14, N. Y. has assembled in booklet
form the complete story of the Company's
unigue product, Carbonyl Iron Powders.
This booklet reprezents industrial pub-
lishing at its best, Lavishly illustrated and
printed in many colors, it covers the
manufacture and usage of iron powders
in such & manner that even the most tech-
nical aspects of the subject are under-
standable to the engineer whose sphere of
specialization may lle in other fields. A
necessity irrespective of what your inter-
est may be In electronic englneering,

349 :bidcriminafing 8uenfua//y

| C)'ome to o[:zonaro{ ; ./

WAVEFORMS MODEL A-20-5

Music lovers and critics have acclaimed
this superb amplifier as one of the finest
at any price. Inputs—Radio, Magnetic
phone, 2 others. All with individual con-
trols. Controls—Selector, Volume, Bass,
Treble Cutoff. Frequency Response—1
db from 20 to 20,000 ¢ps. Power rating
—20 watts.

Professional engineers attest to the out-
standing performance of this superb,
completely automatic record changer.
Heavy-duty constant speed motor assures
quiet operation—without “wows.” Re-

............ $199.50'(N£T {less pickup}

movable spindle permits removing records
without damage. Three speeds. Auto-
matic shut-off. Special heavy duty spindle
| for 45 rpm records.

$3%.00

POLYPHASE HEARD

Ior ooy arm

tuen RIGHT
lar 3Ly and 45 rpm

tura LEFT
{or 78 tpm

AUDAK CHROMATIC
DIAMOND POLYPHASE DL6

Thousands of AUDAX owners are ac-
claiming POLYPHASE reproducers as in-
dispensable where absolute quality of
performance is desired. And now the new
CHROMATIC POLYPHASE with its
near-infinite compliance of record groove
and stylus, gives to the listener a new
thrill in music reproduction, ., . . Never
before such Ear-Quality. . . Never
before such absolute fidelity to the orig-
inal. It is truly “the standard by which
others are judged and valued.”

NET (with changer adapter) .. $43.51

ELECTRO-YOICE
COAXIAL MODEL SP-12

All the magic of high-fidelity reproduc-
tion is yours with the RADAX SUPER-
TWELVE loudspeaker system, Coaxial in
principle, both low and high frequencies
reach respective speakers thru an ex-
tremely effective crossover network.
Power Rating—25 watts. Frequency Re-
sponse—70 to 13,000 cps. Impedance—

£ ohms.

in equipment for aundiophiles.
posteard, or phone:

APPROVED @ ASTATIC @ ATLAS @ AUDAK @ AUDIO DEVELOPMENT ¢ BELL @ BOCEN # BOZAK @ BROOKS @ BROWNINCeBRUSH @ CHALLENCER o ELECTRO-VOICE @ |ENSEN @ ESPEY

the houde
huilt on >,

SERVICE!
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NEW BIG CATALOGUE: You’ll want our new

48 page Catalogue featuring the latest and finest

COrtland 7-0315

69 CORTLANDT ST.,, NEW YORK 7, N. Y,

Just drop us a

HALSHIM @ ODVILHD - H31583M & W-APLLISEIAINN*IAOW-INNSAVNOS®*IHNHS* LI035 '"H 'H ® LAA-O0-AIY ® NIWSLIVHED OlAVH ® NODYH ® DNIHINDId & NOYLNIL

EIbAbERE]
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HARVE

Features the
Finest Brands

WILLIAMSON HR-15 AMPLIFIER
KIT

The famous Williamson HR-15 amplifier clreult

. now available with the original Partridge
transformers built to Williamsan's specifications.
Build this kit in 3 hours or less, and enjoy sound

a 2-Chassis power amplifier for use with tuners
or other front ends having own volume and tone
controls. All American tricdes, 2-6SN7GT, 2-807
or 6BGEE in PP output, 5¥4G rectifier. Response
= .5 db, 10-100,000 cycles. Qutput impedances
1.7 to 109 ohms in 8 steps. Absolute gain 70.8
db. 20 db. of feedback around 4 stages and the
output transformers. Kit is Complete with Tubes,
Punched Chassis, Pre-wired Resistor Board, Sock.
ets, Genume Partridge Qutput Transformer, and
All N y Parts $76.50

As Above, with CFB Transformer..............%

PARTRIDGE Outout Transformers svailable
separately WWFB, as used in above kit..$26.00

CFE Transformer, Hermetlcall)r sealed........$40.00

HR-15T 4 williamson Kit with all TRIAD TRANS-
FORMERS. ., .inciuding power transformer,
former which is completely sealed in tar, == 2
db. 10-100,000 cps, Harmoni¢ Distortion fess |
than 1% — 10 watts output. Outpuf Impedances i
4-8-16 ohms $69.5
Both HR-15 and HR-15T Kits available with KT- 66 i
tubes for $3.00 extra. i

Model M, less cartridge, only

Model MC, with dual stylus erystal
turnover cartridge, only

I
I
i
I
I
[
|
|
)
|
|
|
|
|
of a qualtity you never heard before. The HR-15 is :
|
|
|
)
I
1
|
|
1
{
|
[
|

chokes and specially designed output trans-'

IN STOCK...
THE COMPLETE LINE OF

"T'ransrormER
PRODUCTS

{Exclusive with HARVEY In the N. Y. area)

Transformers for ail applications — Military and
Civilian — High Fidelity Audio Components,
“Trijets'* — Hermetically Sealed Midgets, Power
Transformers, Replacements, Filters, Reacturs.
etc, ... for the [ahoratory, lndustrial, servicing,
publrc adﬂress and radio amateur fields. Com-
plete stocks of all components are on hand for
immediate delivery,

The TRIAD “HS™ series of transformers Ineor-
porates Aum-bucking coils and nicket-alloy mut-
tiple shielding for minimum pickup. They are
small in size, light in weight, rigidly supported
and hermetically sealed. MHote actual appearance
of the *'HS"" case, on left,

. arc the telescopic view
on the right which illus-
trates the econstruction
I of this particular type.

Write for latest
Bk catalog,

NOTE: In view of the rapidly changing market

conditions, all prices shown are subject to
change withaut notice and are net, F.0.B., N.Y.C.

Popular-Priced

GARRARD

THREE-SPEED RECORD PLAYER

An excellent unit designed to sat-
isfy the increasing demand for a
three-speed, single record player.
Same sturdy construction and preci-
sion parts as the famous GARRARD
Record Changer. Four pole, heavy
duty silent motor. Hum-free!
Rumble-free! Heavy weighted turn.
table. Interchangeable plug-in heads
for crystal or magnetic cartridges.

. $24.50
. $29.65

Telephane

VISIT THE
AUDIO-TORIUM

Come in ard visit eur
new saund deport-
ment .. .oll these
items oad many more
on' werking display
“at el times.

hre)  Luxemberg 2-1500

RADIO COMPANY, INC.
103 West 43rd 5t., New York 18, N. Y.

NOTE: In view of the
rapidiy changing mar-
ket comditions, sll
prites shown nre sub-
jeet te chouge withaot
netice and ore Nes,
F.O.E, NY.C. 4

30

VOLUME CONTROLS

[from page 15]

Flig, 7 and adding compensator R,C..
This is equivalent fo combining (B) and
(C). Proper choice of values and tap
can yield a closer approximation to the
theoretical curves of Fig. 5.

Apparent Loudness and Room Noisa

The compensated control has the ad-
vantage of making listening easier in the
presence of room noise, as indicated by
Fig. 12. A good deal of the power in
music and speech is concentrated in the
frequency region below 500 cps. Coni-
pensating a 50-db-level program so that
it approaches the over-all frequency re-
sponse of an uncompensated 80 db aver-
age level can make the program sound
much louder without increase in annoy-
ance factor, because proper balance of
bass and treble prevents the shrillness
which often characterizes the uncom-
pensated low-level reproduction of voice
or music. This makes background music
to meals or conversation much more
soothing and pleasant.

Both the noise and the signal curves
in Fig. 12 have loudness sensation as it
appears to the mind as the ordinate. The
usual method of presenting room noise
over the audio-frequency range in terms
of sound pressure or intensity level tends
to give a misleading impression of the
annoyance etfect of the low-frequency
noise components. Fortunately, the ear
responds s0 poorly to low frequencies at
the usual room-noise intensity levels that
noise such as the hum of G0-cps home
machinery remains tolerable.

Listening at lower than concert-hall
levels also pays another dividend besides
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Fig. 13. Harmonic distortion of the human hear-
ing system at 1000 cps. Includes harmonics
from second to fifth, inclusive.

toleration by family and neighbors. As
Fig. 13 shows, the harmonic distortion
of the human hearing system is quite
low, less than 3 per cent, at a low sound
pressure level such as 50 db.® At 80 db,
however, the harmonic distortion is high,
about 22 per cent, and intermodulation
distortion components will be present in

% Derived from datz on subjective tone
rlr(r)(ieésurcmems; Moe, J. Aeous. Soc, Am.,
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unpleasantly large guantity on complex
tones. Many people react unfavorably to
high sound levels; it seems rather likeiy
:Imi this is due not just to distorted re-
production but also to distortion in the
individual hearing system. If this is so,
no amount of improvement in amplifier
and speaker fidelity, or other clements
i the reproducer chain will sell loud
sound o some persons.

Amplifier Power Requirements

[t is desirable to have fairly definite
knowledge as to the maximum output
power rtequirement of the amplifier
needed for the maximum average level
ol 80-db sound pressure on which the
bass compensation previously considered
is based. Since the low frequencies will
be attenuated much less than the middle
and high registers at low-level settings
of the volume control, the amgplifier will

3

]

ELECTRICAL POWER INPUT 10 LOUDSPEALER - WATTS

0,600 ey
ROOM WDLLME - COBIC FLET

Fig, 14. Loudspeaker power input required for
various sound levels, based on 3 per cent ef-
ficiency.

be working nearer to full-load conditions
than it would without compensation.
Figwre 14 shows the value required for
various room volumes,* on the basis
of a loudspeaker electrical-to-acoustic
power conversion efficiency of 3 per
cent, which is fairly representative of
the average direct radiator or cone loud-
speaker installation. It can be seen that
a4 room of 2000 cubic feet volume (for
instance, a living room 17 x 13 x9 feet)
will require 0.1 watt electrical power
mput to the loudspeaker for 80 db level,
and 10 watts for peak levels of 100 db
sound pressure. This can be 10 watts of
maximum “undistorted” output, which
generally means ahout 5 to 10 per cent
electrical distortion. A S-watt amplifier
will, of course, produce 97 db instead of
100 db peak level for the same distor-
tion. As fig. 13 shows, hearing distor-
tion is about 35 per cent at 100 db sound
pressure level, and the amplifier’s 5 or
10 per cent will not be too important.

Input Level Adjustment
Since the compensation is based on 80
L Based on data for acoustic power re-

quired at R0-db sound intensity; Olson,
RCA Rewiew, 1936
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\\NO OTHI‘R CARTRIDGE CAN

| I]YN AMIU CﬂUPLI Vi

= l‘hrouqlmut the ertire uud;blc range

Well-informe d engineers and !cchmcmnﬂ, schooled in
the science of electro-mechanics, know that only wide-
weriiige frequency response provides full transient re-
zsponses the eleetronic phenomena which cenables the
reproduction of orchestral musie with all the subtle
sounds thal give each musical instrument its individual
character.

* pYnamic
COUPLING
ASSURES
® constond stylus contact

with the record grooves

ever the entire audio

spectrum {20-20,000 ¢ps)
® full frequency response
® full transient response,

NO RESONANCES
NO MISTRACKING

NO GRINDING OF
GROOVE WALLS

Pickering engineers and desizners have but one objec-
live . « . to produce produets that will please the music
lovers' insatinble appetite for the flawless recreation of
recorded minsic . . for the utmost in quality insist npon
Pickering Audio Components,

Pickering Cartridges transmit
all of the sounds in the musi-
cal spectrum, without loss of
definition, just as a8 fine opti-
cal lens passes all of the col-
ors in the rainbow.

For literature address Dept, A

& COMPANY, INCORPORATED
-OCEANSIDE, NEW YORK

FEBRUARY,

This Audio Oscillator Was Designed
With A Thermometer In Mind

El-Tronics “Temperature De-
sign”  minimizes thermal
drift, while an electronically
regulated power supply as-
sures stable operation. No
electrolytic capacitors are
used. Clean lines make this
superb instrument “fit in™ for
any laboratory—by mount-
ing in a relay rack or table
cabinet.

SPECIFICATIONS

& FREQUENCY & FREQUENCY
COVERAGE: RESPONSE.
Write for Free Catalog ﬁ?\" t‘r’anﬁgo ,000 cyels in c_ycll ggb from 20 to 200,000

® FREQUENCY DiAL:
6" diameter, direct reading,
yernier drive.

OUTPUT VOLTAGE: ¢ DISTORTION:

0 1o 10 vos conlinuously Less than 19 throughout
variable. Standard load: entire andlo range.

1000 ohm resistive.

& DRIFT:
— 2% or beifer.

e POWER SUPFLY

R L L Hominal 115 volts 50,60
Rack  panel  construction. eyeles, 60 ura!tis. Electton-
No zero set hecetsary. icaily regu!ated nternal sup-

ply permits operation on

» HUM LEVEL line voftage hetween 105-
Minus 50 Db or better. 125y,

2667 N. HOWARD STREET
Philadelphia 33, Pa.
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There's o big factar showing up in the tape recording
world . .. it's the Iragedy of High Maintenonce Costs.
Many rodio stalions cre confronted with the daily
ritval of recorder checking and adjusting. Added to
lhe time cost of such inspectiony is the cost of fre-
quent ports replacements and loss of program lime,

In controst, Ampex users find their equipment will
operate continuously eighteen hours a day with but
infrequen! inspection. Upkeep and replocements are
almost nil; heads have remarkably long life. Ampex
performonce is conston! over long periods of contin-
vous operalion, long life with low maintenonce is
ossured in each Ampex recorder by high maonufac-
turing stondards and complele test of each machine
before shipment. It all odds up 1o one sure fo¢l—
Ampex guickly pays for itself out of savings frem
lower operating costs and added dependability,

Compleie Specifications on Request

Shown i¢ the fime proven Model 300 Console.
Throvghoul the field of professionol avdio
recording this machine is the recognized
leoder.

ARD ODF
STLND THE O REay RADIO sows

{\Ey AMPEX ELECTRIC CORP. | \§ & A! P

L\ Redwood City, California
AZ Dealers in Principal Cities
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AND NOTHING BUT AUDIO.
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to better the sound equipment you are making for your living room,
you'll want every issue of AE.

S0, before yon miss one of the stimulating issnes we have scheduled for
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db average maxinmum sound pressure
level, the input to the audio amplifier
from radio receiver or phonograph-
pickup circuits should be adjusted to
produce about that cutput level at maxi-
mum output position of the compensated
volume control. The curves of Fig, 14
will facilitate such adjustment if a stand-
ard frequency record (or audio oscilla-
tor) and output voltmeter are available,
The proper input level is not a highly
critical matter, since record and radio
program average levels and balance
vary. If the loudspeaker conversion effi-
ciency is 114 or 6 per cent instead of 3,
it will produce only plus or minus 3 db
error in setting up the level by the
curves of Fig, 14. A good memory for
the way music sounds in the concert hall
may not be as unreliable a criterion for
adjusting the input level as it may seem
offhand.

Conclusions

The author has found that a compen-
sator designed on the basis discussed
above is a very desirable addition fo a
wicde-band radio-phonograph system in
home use. It appears to make music
much more tolerable to the casual lis-
tener. Because of this factor of less an-
noyance to other people who may not
particularly wish to listen, proper auto-
matic bass compensation should always
be considered for inclusion in enter-
tainment receivers intended for either
civilian or military use. The military
types generally operate in rather noisy
locations with many persons present, and
especially need the advantage shown in
Fig. 12.

The following conclusions have been
reached as the result of this study:

(a) Automatic bass compensation, as
obtained by combination with the vol-
ume control, is highly desirable in enter-
tainment receiver and phonograph equip-
ment,

{b) Because thev are plotted on the
basis of an arbitrary change in sound
pressure or intensity level between
curves, the so-called Fletcher-Munson
curves do not provide a direct indication
of loudness sensation. If a control having
a linear rate of change in db of loudness
sensation is desired, curves of apparent
loudness sensation in the mind versus
sound pressure level should be used to
determine resistance taper.

(c) An average maximum sound pres-
sure level of 80 db at the listener’s ears
appears to be a desirable value for de-
signing compensating circuits for enter-
tainment purposes.

(d) It is feasible to include fixed
high-frequency compensation to correct
for deficiencies in various parts of the
reproducing system to a reasonable de-
gree, because the high-frequency re-
sponsc of the human hearing system is
substantially constant at the sound pres-
sure levels of interest.

{e) Most engineers interested in
sound reproduction and many musicians,
if allowed to listen at the levels they
prefer, will need reproducing equipment
of about 10 times the power rating re-
quired by the general public.
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LOUDSPEAKER DAMPING

[from page 13]

sible to go. The obvious approach is
merely to increase the value of R, until
the amplifier oscillates and then back off
to a safely stable value. After this has
been done the actual values attained may
be measured and calculated as shown.

An alternate method of measurement
is interesting and useful because of its
simplicity and because it may be used
to measure either positive or negative
values. An a.c. bridge and a resistor
are required. The resistor should be
somewhat larger than the negative re-
sistance the amplifier is expected to
have and should be measured first on the
bridge by itself. Then the resistor,
bridge, and amplifier are connected as
shown in Fig. 7 and the bridge is bal-

R
— AMPLIFIER O—A\AN-O
AL,
INPUT QUTPUT BRIDGE

Fig. 7. Set-up for measuring output impedance.

anced. The input terminals of the ampli-
fier are shorted and the only signal
source used is that within the bridge.
The resistance of the amplifier is the
indication of the bridge at balance minus
the resistor value.

If, for example, the resistor is 10
ohms and in the circuit of Fig. 7 the
bridge balances at 5 ohms, the amplifier
internal resistance is 5-10=-15 ohms. A
positive internal amplifier resistance
may be measured simply by connecting
the bridge to the amplifier without a re-
sistor and accepting the indication of
the bridge at balance.

All of the information given in this
article has been checked extensively in
the laboratory by independent empirical
means. The writer has tried to be care-
ful to include no assumptions that can-
not be proved without so labelling them,

While it is true, as has been pointed
out by Clements, that improved speaker
damping demands a price in some de-
creased bass, the bass heard before was
at least partly due to underdamping and
consisted in some part of spurious cone
excursions which tended to “compen-
sate’ for poor speaker-air coupling at
low frequencies. The writer has not been
able to detect any bass deficiency but
has noticed a decided increase in clean
and crisp sound. It is felt, in any case,
that allowing a speaker to overshoot to
compensate for deficient acoustic coupl-
ing between cone and air is a poor way
of trying to get something for nothing.

The writer wishes to acknowledge
the aid of Richard H. Dorf in organiz-
ing this material for publication and in
acting as a veverberant sounding board
against which to throw the ideas de-
veloped on dynamic negative feedback.

JACK PANELS

A complete line of jack panel as-
semblies and patch cords filling
practically every need of the broad-
cast station.

In production now!

Write for Bulletins R-15 and
R-23 for complete descriptions

GRS RS e v

SINCE 1922

NEW YORK
HEADQUARTERS

f+% SOUND-RECORDING

~ EQUIPMENT & ACCESSORIES

MAGNECORDER
PTG"s’Tl::'I;,GSAS SERIES and
COMPLETE, EFFICIENT MAGNEC"(;IE{IgrglrEsRVICE.

Genuine MAGNECORD parts
available at all times.

PRESTO

Tape Yrunsport Mechanism
TL-10

for vse with any 14
transeription table,

We Make Immediate Delivery—Write For omplete Injormation

Q\ 7 ; CORPORATION

115 WEST 45th STREET, New York 19, N. Y.
3rd Floor Next to Times Square LU 2-1750
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Unique new sound showroom makes selection of equipment an adventure in comfort, with
literally hundreds of combinations available to the listener’s fingertips from his easy chair.

EwEsT rendezvous in New York ior
N the hi-fi enthusiast 2 the elaborately

equipped sound studio of Hudson
Radio and Television Corporation at 48
West 48th Street, in the heart of the Radio
City area. Unusual facilities have been pro-
vided here for prospective customers to make
comparative tests of tuners, amplifiers, speak-
ers, turntables, and phonograph pickups.

Manager Max Baume demon-
strates  various  amplifier-
tuner-speaker combinations to
a customer, using the small
remote-control unit. This de-
vice saves salesmen a lof of
walking back and forth.

The studio occupies the
entire mezzanine floor, in-
dependent of the parts-sales
Acor on street level. Wall-
to-wall carpeting, comfort-
ahle chairs, and attractive
lamps convey a “home at-
mosphere.”!

Fach eqmpmem position is equipped with input and output jacks and a d.c. operated relay
for turning power on and off. Combinations of one mput two amplifiers, ".II(l two speakers
are set up from a control box in the living-room section. Actual switching is performed by
telephone-type stepping switches, and A-B tests between the two amplifiers or speakérs are
made by relays, also actuated from the control box. Equipment volume controls are pre-
set, and final adjustment of volume is made with a master pot at the remote position. This
arrangement is popular with customers because it enables them to make their selections
casily, As many as 25 inputs, 50 amplifiers. and 50 speakers can be accommodated, althongh
there aren’t that many available models.

Left: Control cabinet for selector system, with cover removed to show inside wiring. Below, left
to right: Main bank of tuners and amplifiers along a 22-foot wall, and group of speakers in demon-
stration cabinets of uniform size and finish, along Far end of studio.
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BUFFALO RADIO SUPPLY

219-221 Genesee St.,
Dept. AE

Buffalo 3, New York

MAGNAVOX HIGH FIDELITY

RECORD DEMONSTRATORS

Sensational Bargain in Brand Now
Record Demonstrators

(Built for Columbia by bagnavox)

+ Amplifier designed in
conjunction with the
speaker to be capable
of hringing you the
storm  and fire of
Wagnerian opera or
the light and lilting
melody of Debussy
with equal realism.

= Oversize 12" speaker

sInelined sounding
board

» Console Cabinet ap-
proximately a yard
wide and a yard high

« 2 tone controls—Treble and bass—as well as
2 volume controls

» A pickup that is as gentle as a beam of winter
sunshine. Intended to leave records in new
condition after demonstration.

+ 78 and 33 1/3 R.P.M. Originally 3-speed motor,
but Columbia had the sleeve on the motor
shaft for 45 R.P.M. removed, so _the R.C.A,
doughnuts could not be piayed. This can be
re-installed for a few cents, if you rnust play
the doughnuts.

» Mo expense was spared in producing these
record demonstrators. They were Columbia’s
weapon in the savage, relentless and costly war
between the titans in the record business that
only ended when R.C.A, started to market
33 1/3 R.P.M. records under its own labei.

* This buy of a lifetime is guaranteed to please
ou, Price only $60.00. A quick sellout is cer-
ain at this low price. Rush your order.

+ Extra special—We have a few of the Magnavox
amplifiers alone, brand new and identical with
the amplifier in the record demonstrator listed
above. These have the separate bass and treble
tene controls and volume control, and are com-

lete with tubes. Believe it or not, we are
etting these prizes go for a 320.00 bill each.
A bargain like this would be unbelievable be-
fore Korea, let alone now.

SUPER HEAVYY DUTY HIGH FIDELITY
UNIVERSAL OUTPUT TRANSFORMER

by famous manufacturer

Flat within i db to 20,000 cps. Han-
dles up to 125 watts without distor-
tion « Hermetically sealed with 2500
volt insulation and porcelain stand-
off terminals » 634" high and 14 lbs.
net weight + 18 vaice coil imped-
ances available, plus 500 ochm line » $80.00 value
for only $20.00.

35 MM SLIDE PROJECTOR & ENLARGER

Most terrific photographic bargain of the 20th

Century. A fine precision instrument with many

features!

« Takes rolf film or 2 x 2 slides.

= Automatic slide changer furnished.

« No more waiting for enlargements to enjoy your
candid shots, All you need is a flat surface to
project on.

» Has 300 W 110 v Bulb, but &v, 12v, 32v, or
2720V available.

» 8 precision ground, optical glass elements in

optical system. (Mo other projector on the mar-

ket has more.} )

Automatic rewind of film,

Heat abzorbing filter.

Use as an enlarger for

making your own °

prints of any desired ﬁu

.

size,

* Plang-Convex Menis-
cus Condenser.

5% focus Brown-Violet
coated, double anas-
tigmat F:3.5 lens. ‘
» Swivel projector head * Projector tilts to any
angle on base » Brand new Society for Visual Edu-
cation Model AAA Projector. Super Special $50.

Similar SYE Projector for strip film only with
regular 3" focus lens $35.00

35 MM 150 W Projector similar to above for strip
film with regular 1" focus lens $15.00

NEW 18-WATT UTILITY AMPLIFIER KIT
Kit Madel S5A, high quality wide range 18-watt
public _address amgplifier. Matched component
garrs, 3-stage, high-gain circuit with push-pull
C5 autput tubes, Dual inpufs for mike, phono
or radio tuner, Fully shielded.
Universal output to match
any speakers used. Fully vari-
able tone control on output.
Complete with all parts and
tubes. Super Special, $16,95.
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TRAVELING MIKE

[from page 16]

specially constructed differential  ar-
rangement,

Ordinary curtain rail serves for the
required mono-rail, and fine steel wire
supports it throughout its length. Sup-
ports are combined with brackets for the
pulleys that carry the mike lead across.
four such pulleys being shown m Fig. 1.
Notice that the rail should be erected
with a slight arch, to prevent a tendency
to buckle with the weight of the mike
loading. The hest degree of arching can
be set up when installing the system. by
running the carriage across (with the
mike attached) and adjusting the tension
of the support wires until mechanical
stability is achieved.

The movement of the carriage must
be noiseless, as any sounds made by it
will be picked up by the microphone.
This is achieved by using pulleys with
rubber tires fitted as running wheels for
the carriage, and also for the small
wheels of the differential arrangement.
Take care i construction that all
wheels run freely and without being able
to touch the chassis so as to scrape when
traveling.

Figure 2 shows the construction of
the differential in the carriage, When
the carviage traverses, the stationary
rotation control cord causes the differ-
ential pulleys to rotate in opposite di-
rections. The microphone spindle is
anchored to the differential hub, so no
rotation of the mike is caused by this
traverse action. But when the rotation
control cord is moved by its control
kneb, both differential pulleys rotate in
the same direction, thus rotating the
differential hub and the microphone
coupled to it. It is important to see that
the microphone mounting is positively
anchored to the apindle, and the spindle
to the differential hub, as these points
take the full weight of the mike.

Payout and hauling in of the mike
lead is coupled to the carriage movement
by means of the large pulleys in the main
pulley system shown in Ffig. 3 at the
control side. These are locked to the
same shaft so that the mike cable moves
with the traverse cord. The mike lead
is kept in close contact with its drive
pulley by means of two jockey pulleys
mounted inside the cover of the pulley
system housing. This arrangement en-
sures that the connecting cable requives
no attention. A bracket is fitted to the
side of the mike carriage to drop the
mike lead into the bearer pulleys pro-
vided at intervals along the rail to carry
it. Figure 4 shows how this works.

Operation

Control is two handed, but the mike
stays put in any position so that the
hands are not “tied to the controls.” The
right hand control§ fotation of the mike
head by means of a knob carrying a
pulley for the endless word operating the
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HOW LEADING NETWORKS
USE @@E@@E" CONVERTERS

Photo above shows NBC's Tommy Bartlett
and Univerzal Recordlng Company engineers
making transecriptions from STORAGE BAT-
TERY POWER by means of Carter Fre-
gquency Controilled Converter.

Wherever 115v%. lina voltage is not avaiiable,
or bhard to get, Carter Converters supply
dependable AT power to make on location
cecordings. Operates from etorage batteriea.
. . . Used by leading networks, broadcast
stations, and program producers.

Recommended by Brush
and Magnecord

One model operates
both Brush and Mag-
necord equlpment.
Delivars c¢lean 80
eyele AC power. Re-
g‘uires no filtering,
requency contrel
feature compensates
for 10% loput voit-
age variation. Avail-
able for 6, 12, 24,
28, 32, 84, and 115v.
_Dé input _voltage.
Size B A BIR" xTi5"
high, Woeight only
15%5 Ibs. Perform-
ance Guaranieed !

MAIL COUPON FOR
FREE,CATALOG

New Converter catalo
llustrates entire line o
Carter Rotary Convert-
ers for recording, TV,
sound rojection and
transcription players.
SELECTOR CHART in-
cluded tells model to
suit your purpose. Mail
Coupon now for your
copy and name of
ltlearest Carter dlatribua-
OT.

@cﬂﬁ‘ﬁ@ﬁ' MOTOR COMPANY

2648 N. MAPLEWOOD AVE., CHICACO 47
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Carter Motor Co.
I 3548 N. Maplowoed Ave., 1
Chieage 47, 11,

Plsase 1end catalog 2345 with informatlen
1 on Frequency Conilyol Converters, and name i
of pearest dlatrlbutor.
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ane lite these. .. qou need

« MAGNEMITE*
Vhe 10-Pound Portalble

BATTERY-OPERATED TAPE RECORDER

The MAGNEMITE"® offers convenience in field record-
ing never before aticined. This unusual unit measures
only 11 x 832 x 5% inches, cnd weighs only 9% lbs..
including its self-contained batteries which last 100
opezating hours, At 1% in. per sec, tape speed, 2 full
hours of recordings are accommodated on standard
5 in. reels of tape. Constant tape zpeed iz assured by
means of o govemor-controlied spring-wound motor
that runs 15 minutes per winding. Recordings can be
made up to o distance of 100 feet from the microphone.
Net The same instrument may be used for playback
Factory Price $18950 through earphones m'f exts;mal amplifier. For any

recerding, in or away from home, cffice, or studio, it's

Complete with batteries, the MAGNEMITE* !

Order today, or write for udditional literature lo:

microphone, and earphones.
* Trade Mark Reg.

AMPLIFIER CORP. of AMERICA

398 Broadway New York 13, N. Y.

Over the past few years AUDIO ENGINEERING has
proven itself a valuable reference work worthy of a
permanent place in your library. Many of the 1951
issues are exhausted, but you may have a complete
bound volume of new copies for the entire year.

Order Now —_— Limited Supply

$8.95

Radio Magazines, Inc.,
342 Madison Ave., New York 17, N. Y.

9205 DEGAUSSER

Demagnetizes magnetic tape and film
to erase recording and residuals.
Accommodates 5400 foot reels of 14
tape; 1000 foot, 35mm. Write for
Catalogue. Net Price ...... $69.50

R
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N/

CINEMA ENGINEERING COMPANY

1510 WEST VERDUGO AVENUE, BURBI}NK, CALIFORNIA

Export Agants: Frozar & Hansen, Ltd. + 301 Clay Strent ¢ San ancliwo, Calif., U, 5 A
¥

differential “gear” in the carriage. The
left hand moves the carriage back and
forth hy raising and lowering a con-
veniently placed handle. This handle, in
conjunction with the rail terminal fixing
and the floor fixture below it, carries a
pulley system to step up the foot or so
of vertical movement (which is all that
is comfortably available by moving a
handle vertically) to a horizontal move-
ment covering the whole length of the
rail, Figure 3 clarifies this system, all
except the essential pulleys and cord
being omitted in the interests of clarity.

All types of cord are slightly elastie,
although a cord giving a good combina-
tion of strength with pliability should be

Fig. 4 End view of the microphone casriage on

a section of monorail, to illustrate how the

mike-lead clamp lays the lead in the bearer
pulleys mounted on the rafl supports.

chosen. It should be quite flexible, vet
with little stretch. The residual possi-
bility of streiching means that precau-
tions must be taken to prevent cords
from leaving their pulleys when tension
in one place due to movement allows
slackness to appear elsewhere. Lengths
of tension spring are included in each
cord to take up this slack auntomatically.
Three springs are required, one for each
of the three lengths of cord in the system.
The “endless” rotary control cord has
one, to connect together its two ends.
The other two cords make up an “end-
less™ arrangenient, with the carriage n-
serted at one point and the control
handle virtually at another. (Actually
there are two ends, anchored at top and
bottom of the pulley multiplying system,
but if the drive were direct, i.e. so both
handle and carriage moved at the same
rate, the system would he truly “end-
less™). A spring is inserted in each of
the ends of these cords, one to take up
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Nd other Mike Stands

OFFER SO MUCH AS

e COMPLLTE
ST70LO LINE

MAXIMUM STABILITY: Maximum boss
mass |+ concentrated of ouler periphery. Bases
are elfdoveling, shock-obsorbing, anti-tip, onti-
seratch.

MAXIMUM QUIET AND
EASE: Spetiol Full-Grip, Yelver~
Aclion clutches, innerdined with
weor-praof lazking collets, function smosthly
at slight pressure, yet cannot creep, jom,
rasp, jolt or jor.

MEAXIMUM WEAR: Heavy ovenized
lvbe ossemblies are super-chrome ploled
far highest durabiliry.

MAXIMUM VARIETY: Floar or toble,
bowm, orchesira or collapsible types—thare’s an
ATLAS stond for your every studio need.

.
COMPARE ATLAS ot your disiribulor TODAY.
Sep why mere studios specify ATLAS thon any
other line. Write NOW for FREE latest Cara-
log 551
ATLAS also lends in the manufacfure of public
oddress loudspeakers and accessories.

1448-391h Street, Brooklyn 18, New York
In Canader Ales Rodio Corg, Uid., Tarenta, Ont.

‘ /IMMEDIATE

DELIVERY

. .« For use in 2-way and 3-way speaker sys-
tems bhaving low cross-over frequencies.
Especially adapled to corner speakers using
folded lote-freguency borns of the Klipschiype.
Acoustical cuc-off: 330 cycles. Dispersion
angle: horizontal 90°; vertical 60°. Mon-res-
onant, accurate, metal casting. Permanenc
nofi-warping, unit construction , . . superior
to assembled horns.

Model H-330 H, F. HORN—List Price $108
With adaptor for Electrovoice T10 and T25,
Lansing D175, Stephens P15 and 108. Adaptors
darailable for sther driver units.

For FINEST \ e ‘\

PHONOGRAPH i
REPRODUCTION et

Rt
PREAMPLIFIER
EQUALIZER List:
AlDD $35: AlooOP
(Self powered)
$83.35

For informacicn on these and other high
quality components, write

BROCINE

FLECTRONIES
[ABORATORY

HEW YORK 28, N. Y.

1546 SECOND AVENUE

slack when pulling one way, and the
other for pulling the other way.

In the traverse operation, even with
springs, it would be possible to produce
slack by pulling too hard in either direc-
tion, so one spring would extend more
than intended and the other would com-
pletely relax. To avoid this possibility,
limiting wires are added to the back and
forth springs, so that they cannot be
overstretched fo the point where the
other cord would become slack. This
arrangement gives particularly smooth
operation, with freedom from trouble.

All the parts, with the exception of the
various pulleys, the monorail, and the
mike itself, are constructed quite simply
from sheet metal, using a little amateur
tinsmith’s art. The pulleys, rubber tires,
and their spindles can be purchased as
spares for any of the variety of toy con-
struction kits on the market.

LINEAR-SCALE
AF WATTMETER

[From page 17

couple meters are not designed to stand
much overload—probably not over 10
per cent at the most. Therefore, care
should be taken to set the load switch to
16 ohms for a few initial measurements
to make sure that the amplifier could not
exceed the 32-watt level—with the leads
being connected to the appropriate 16-
ohm output terminals. If it is found that
the amplifier output does not exceed 32
watts, the leads may be reconnected to
the 8-ohm terminals and the more ex-
panded scale employed.

Applications

Most steady-state measurements are
mace with a fixed output power for a
period of time; i.e. the duration of the
measurement is sufficient for the
shiggish action of a thermocouple meter.
Such a meter would not be suitable for
any kind of program material because it
is incapable of following the audio en-
velope at all closely. In making a series
of IM measurements it has become
standard practice to start at the maxi-
mum output power expected—or de-
termined by measurement—and to pro-
gress downwards in power output. mak-
ing distortion measurements at 1-watt
intervals. This avoids the need for re-
ducing the calibration setting before
making each successive power-output in-
crease. By starting at the top and re-
ducing the power watt by watt, the
calibration control is advanced slightly
with each change in output.

Spot checks with an a.f, volimeter
have shown the thermocouple meter to
he accurate within the needs of produc-
tion testing, and the added convenience
of direct output-power indications on a
linear scale have made the additional in-
vestment for the meter well repaid in
time saved.
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HEADQUARTERS FOR
SOUND EQUIPMENT

MAGNECORD
RECORDER & AMPLIFIER
Complete Systems from $564.00

NEWCOMB
AMPLIFIER
Complete line of High Quality Amplifiers,
from small single units to large rack
installations

P ELECTRO-VOICE SPEAKERS
From $27.00 to $756.00 NET

SOUND AND RECGRDING CO.

1527 CHESTNUT ST.
PHILA. 2, PA.-Ri-6-8388
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FREE! heonic
TUBE
BOOKLET!

ST
OFF
THE
PRESS!

Purchasing
Agentsi
Engineers!

Write today for this highly informative booklet.
Compl hnical specificati of all leading
brands ond types of tubes for all electonic appll-
cations — silizon dicdes, germanivm crystal dicdes,
thyratrons, pil } . ph phota
tubes, xmitking types, ete. lovishly illusboled.
Address Dapt.  AF.

Afso COMPLEYE STOCKS of ALL TYPES
RADIO-ELECTRONIC EQUIPMENT

"MIL0*RADY

& ELECTRONICS CORP.-

200 GREENWICH STREET, NEW YORK 7, N, Y.
Phone BEekmaon 3-2980 - Teletype NY1-183%

SOUND WHERE
YOU WANT IT!

COB-11 COBRA HORN

This horn projects sound only where it is
needed. Distribution pattern of 40° x 120°
results in a concentrated beam of sound with-
out “up in the air” losses and ground reflec-
tions. CUTS COSTS . . . The elimination of
reflex members in its 'straight’ horn design
increases sound output and reduces amplifier
input power up to 409. Also excellent as a
mid-range or high frequency horn in 2 and
3 way wide range systems. Heavy cast alu-
minum throughout. Cut-off is 250 c¢ps and
thread size is standard. Dimensions 17-3&”
H, 22-14” W, 13-33” D. Free catalog.

In Canada:
ngin;on
oun .
Equipments, 4 e 4
Ltd. 52 Eost 19th Street, MNew York 3, N. Y.
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AES News

HE Third Lecture Series given by the
TAudio Engineering Society began on

January 10 with H. H. Scott’s paper on
“The Amplifier and its Place in the Cir-
cuit—A Survey.,” W. R. Ayres gave the
second lecture on “Power and Voltage Am-
plifiers” on January 17, and attendance was
around 100 at both meetings.

Availability of lecture notes on this se-
ries will be announced at the close of the
six-week course.

The Los Angeles Section of the AES
recently elected new officers. Those chosen
to serve during 1952 were : Boyd McKnight,
Chairman; Richard Hastings, Vice-Chair-
man ; Carl Shipman, Secretary; and West-
ern Vice-President Howard Tremaine as
Secretary.

Frank Gilbert of Stephens Manufactur-
ing Company provided the technical por-
tion of the December 18th meeting with a
talk and demenstration of a new, small
wireless microphone for use in TV and

movie studios.

Positions oPEN and AVAILABLE
PERSONNEL may be listed here at no
charge to industry or to members of
the Society. For insertion in this col-
umn, brief announcements should be in
the hands of the Secretary, Audio En-
gineering Society, P. O. Box 12, Old
Chelsea Station, N. Y, 11, N. Y., before
the fifth of the month preceding the
rlate of issue.

# Positions Open ® Positions Wanted

S Salesman. For leading distributor of
sound and recording equipment in metro-
nelitan New York area. Box 201, AUDIO
ENGINEERING.

% Repalrman for tape and disc recording
equipment. Full or part time. Box 202,
AUDIO ENGINEERING.

J Engineers. ‘White Sands Proving
Ground needs several engineers of all
types immediately, with excellent oppor-
tunities in research, engineering, and de-
velopment on guided missiles and com-
ponent parts. Claossifications needed are:
civil or mechanical, GS5-11, $5940; elac~
trical, G&-9, $5060; mechanieal, (GS-5,
$3410; electronic (general), GS-9, 35060
mechanical GS-7, $4206: electronic (2)
GS8-11, $5940; mechanical, GS-11, $5940;
engineers, all options, GS-5 and GS-T,
$3410 and $4205; All salaries on per an-
num hasis. Send Standard Application
Form 57, obtainable at any Post Office of
Civil Service Board of Examiners to Clvil-
ian Personnel Office, Ordnance Corps, at
White Sands Proving Ground, Las Cruces,
New Mexico.

® Recording Techniclan: Has good, all-
around background with medium-sized
organization. Experienced in standard
pitch and microgroove recording, and
tape, Excellent tape editor., Versed in
studio supervision, microphone tech-
nigues, monitoring, and all technigues re-
lated to mastering and dubbing. Works
well with recording artists. Knows music;
can read and edit from score. Sidney C.
Bilver, 107 Brooklyn Ave., Brooklyn 16,
N. ¥. Phone HYacinth 3-0491,

CLANMIFIED—

Rates: 13Ge peér word per insertion for moncommercial
advertisements; 2S¢ per word for tommerelal adver-
tisements. Rates are net, and ne distounts will be
gllowad. Copy must be accompanied by remittanse In
full, and must reath tha New York offies by the first
of the month preeeding the data of lssus,

I'OR THE FINEST Audio system, or im-
prove yvour old one, call Arthur Levine, OLin-
ville 2-8615.

THE AUDIO EXCHANGE buys and sells
high-fidelity sound systems and components.
Guaranteed used and new equ;ﬁment. Cata-
logue. Depariment AE, 159-19 Hillside Ave,,
Jamaica 32, New York. OL: 8-0445.

FOR SBALE: Meissner 9-1001 FM-AM tuner,
Thordargon T-31W11 volume-expansion ampli-
fier. Execellent condition: together or sepa-
rately. Martin Stark, 550 Plaget Ave,, Clifton,
N, J., or NYC telephone PLaza 7-1200, Ext.
5867 § am. to 4 p.m.

SAVE $7.,50! PICKERING D-140S Diamond
Stylus LT Cartridges oniy $28.50 each. Brand
new, in sealed boxes, puaranteed. Skalamera,
435 0. T4th St., New York 21, N. Y. BU 8-2057.

ELECTRO-VOICE “Slim-Jim" Professional
Microphone, Model G55, eost $120—yonr price
£945. Matched pair Pickering Diamonds, 7S and
53. cost $60—your price §45. Gray Model 602
Professional Equalizer, cost $49.50—your price
530, Above are all brand new, nnused. Money
orders only, f.o.b. New York. R. Bennis, Box
CF-1, AvuDio ENGINEERING. .

REVERBERATION-time meter, like-new
condition. $£150 for quick sale. Box CF-3,
Aupio IENGINEERING.

TAPE RECORDER—Twin-Trax, ACA Model
5400C. Automatic two-way switchover system
for two rack-mounted Twin-Trax chassis. 4-in.
VI meter, dubbinf amplifier for copying tapes.
1 year old, excellent eondition. Original cost
$842: will accept best offer. Mr. Salerno, 65
Tl.(}jll‘li!é%]e Ave., JYersey City, N. J. Henderson
=l Oy,

WILL TRADE OR SELL: Syne, Wire re
corder mechanism, 50 spools wire recorded
with concert musie, Jensen JAP-60 speaker,
Winchester 52 target rifle, Colt match-target
pistol, 22 eal. ammo. Super Ikonta BX Camera,
Want Magnecorder or Congertone Tape Re-
ﬁorg}er. Agress, 260-63 T5th Ave., Floral Park,

FOR SALE: RC-10-14 recorder
(three motors, hysteresis motor on capstan),
000-A-1 Amplifier, revolution counter, all on
4-0t, rack on casters; E-V 645 microphone,
stand. 30 hrs use, all io excellent condition.
21100 value for #725. Phone TRafalgar
9-7200, New York Clty, or Box CF-1, Aubio
ENGINERRING.

Presto

PRESTO 900R1 Tape Recording Mecha-
nisin, $325. RCA 15-watt P.A. amplifier, $60.
Transceription arm with new G.E. carvtrldge,
$25. Pllotuner and Presto AM tuner, $00.
i}ur}o-.&rt, 1305 Market Street, Philadelplia,

2,

WORLD'S FINEST Recording Wire! Lear
Premium, gnaranteed 8 db better HI' rosponse,
Hear the difference! List #7.50, wholesale
£4.50; your cost only $3.95, or $3.00 In guan-
tity. 2327 Arthur St., Los Angeles 65, Callf.

PROFESSIONAL
DIRECTORY

Custom-Built Equipment

U. S. Recerding Ce.

1121 Vermont Ave., Washington 5, D, C.
Lincoln 3-2705
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THE ARM WITH A HAND

Has “SLIDE-IN™ Cartridge Holder
This fine quality Clarkstan tone arm

features a special Slide-In cartridge
holder that accommodates all standard
cartridges, including the General Electric
RPX-050. It's sasy to use . .. no solder-
ing . . . just twist a thumb screw and
the cartridge is securely held in place.
Positive electrical contact is assured by
silver plated spring-loaded plungers. Ac-
curate balance is easily maintained by a
gquick weight adjustment that gives
proper needle force. The Clarkstan Arm
plays all LP, microgroove and standard
records, Comes in two sizes for records
up to 12" and 17”. See your jobber or
write for bulletin #172-F

212 Transeciption  Arm for

Lranscriptions
212G Tranzeription Arm same mz 2123,
but slotted ‘to accommodate GE
cartridgo RPX-050 as well as all
others
Record arm for 127 pecords . .
Record arm dame 88 213, but
glotted o gecommodate GE ear-
tridge RPX-050 a3 woll as all
athers

LARKST

Nat $19,.90

Mot $19.90
Net $18.80

213
213G

[

Mot $18.90

conr ﬂN ELECTRONICS DIYISION 8
11921 W. PICO BOULEYARD
LOS ANGELES 64, CALIFORNIA

{f you are moving, you must notify our Cir-
culation Department at least 5 weeks in
advance. The Post Office Dept. does not
forward magazines sent to wrong destina-
tions unless you pay additional postage, and
we can NOT duplicate copies sent te you
once. Please give old and new addresses.

RADIO MAGAZINES, INC.
342 Madison Ave.
New York 17, N, Y.

WHY WILL YOU CHOOSE
YOUR TAPE RECORDER?
€). Higher Fidelity and Smoother Performance?
A. THEN BUY TWIN-TRAX!*
€). Longer Continuous Playing Time?

A. THEN BUY TWIN-TRAX!*
4}. FProfessional Specifications at Popular Price?
A. THEN BUY TWIN-TRAX!*

€p. Wider Selection of Models?
A. THEN BUY TWIN-TRAX!*

Mo matter which of jhese features you consider
most important. You'll find them all—and many
other exclusive features—in our Twin-Trax Recorders,
Send today for your frece copy of our Catalog
L5272, *Reg. U. 5. Pat. OR.

AMPLIFIER CORP. OF AMERICA

398 froadwoy, Now York 13, N. Y.

gooé /@euiew

Make Music Live, by Irving Greene,
James R. Radeliffe, and Robert Scharff.
256 pp. New York: Medill McBride
Company, Ine., $4.50,

Covering the entire subject of high-
fidelity reproduction of music in the
home, this is the first volume directed
entirely to the non-technical reader who
has succumbed to the desire for better
sound gquality. The first four chapters
are devoted to a description of the four
basic elements of the home system—
record player, tuner, amplifier, and loud-
speaker—followed by a discussion of
speaker enclosures and their require-
ments for good reproduction over the
entire audio spectrum. The next five
chapters cover the planning of the phys-
ical layout of the home system, with
practical ideas for installation in book-
shelves or other furniture elements, and
another chapter covers the construction
and fininshing of home-huilt cabinetry.
The authors also discuss tape recorders,
primarily from the viewpoint of the per-
son who plans to assemble these units
into a present or projected system. A
glossary of hi-fi terms is included, along
with chapters on High-Fidelity Records
by Walter Grueninger, record reviewer
for Consumers’ Research, Inc., and on
Tonal Quality and Fidelity by Peter
Hugh Reed, editor of Admerican Record
Guide.

The book is recommended reading for
the non-technical person who wishes to
assemble a home music system for his
own use, since it is full of valuable point-
ers on “how-to-do-it.” It is not a book
which would interest the technically
minded individual who enjoys building
the various components—the kind of per-
son who is usually called an “audio
hobbyist.”

Industry People

R. & Fenton, vice-president, announces
appointment of Floyd J. Van Alstyne as
Jobber Sales Manager of Permoflux Cor-
poration. . . . Arthur Priest announces
resignation as ad manager of Leonard
Radio, Inc.,, New York—future plans will
be announced soon. ... George BSilber,
president of Rek-O-Kut, combining busi-
ness with pleasure in trip to Florida with
family (Ed's note: How he do dat?). . . .
Dr. Ralph Bown, director of research for
Bell Telephone Laboratories since 1846,
elevated to vice-presidency. . . . Herman
Holstein has resipned as ad manager of
Lafayette Radio, Ine, New York. . ..

Eenneth Boothe, Audic & Video Prod-
ucts Clorp. exexe, announces appeointment
of Paunl Baran as feld engineering repre-
sentative. . . . Promotion of Phillp Barnes
to director of the sales division of Weston
Electrical Instrument Co. is announced by
Earl R. Mellon, president. . . . Dr. 4. W.
Friend has joined Jagnetic Metals Co.,
Carmden, N. J., 28 director of engineering
and research. . . . U. 8, Chamber of Com-
merce has expanded radio and television
services with George H. Sandefer, for-
merly of NBC, as director. . . .

New manager of sales operations for
RCA Tube Department ls Donglas ¥.
Smith, eligible for a quarter-century pin
in RCA service. . . . R. N. Keollogg, Jr. is
new advertising director of Burlingame
Associates, New York. . . . Henry C. Roe-
mer, v.n. of Federal Telephone and Radio
Corp. since 1950, has been elevated to
presidency. . . . Prank Robbins and Bill
Jogeph, co-inventors of the R-J Speaker,
are literally swamped with letters asking
when and where the unit will be avail-
able., ., . Rudy Bezak, president, R. T.
Bozak, Inec., Buffale, N. Y., beaming at

results of recent tests of Bozak speaker
by a well-known Eastern university.
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AMPERITE

Studio Microphones
at P.A. Prices

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“Tha ultimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

& Skout right into the
new Amparite Micro-
phone—or stand 2 feet
away—raproduction is
alwoys perfect,

¢ Not affaected by
ony climatic conditions.
o Guaronteed to with-
stand severe "knocking
around.”

RBLG—200 ohms
RBHG—Hi-imp.
List $42.00

“Kontok” Mikes
Model SKH, list $12.00
Model KKH, list $18.00

. = (o1 Introductory Offer:
special wre for speciol Inro older.
P

age ilustrd
Offer: ¢

AMPERITE ©mpany, jnc.

561 BROADWAY « HNEW YORK 12. N. Y.
Canado: Atfos Radie Corp., Ltd., 560 King 51. W, Toronle

WORLD’S FINEST
RECORD CHANGER

Fully automatic with automatic stop
Easily installed in your prosent s&.
Write for FREE llterature
- -

GARRARD SALES CORP., Dept. 2E :
164 Duape St., Mew Yerk 13 H
Gentlemen: n
1 am lInterésted In learning what to logk tor when @
purchasing & 3-speed récord changer. Dleass send W
me, without obligation, your FACT SHEET, =
MADME LA S o et WaaEE b e e =
ADDRESS v visinsinaiss RS TS |
QLT |y g ZONE ... ETATE ......- &

- [ r 3
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A SUGGESTION
THERE IS SOME TRUTH

'IN OUR ADVERTISING

While we were in America, we had the
chance to have the performance of the 215
speaker in its Boffle measured by one of the
best equipped sound labaratories in the U. 5. A,
As you will know, we are rather averse to pub-
lishing response curves, since they can be so
easily misinterpreted, and we wondered just
what this opportunity would reveal.

Qur own measuring equipment is not truly
reliable beyond 15,000 cps, and our previous
curves have not shown what happens beyond
10,000. This time we were going to get a story
up to 20,000. What would that story be?

We had estimated what the speaker actually
did beyond 15,000, which accounts for our claim
that it will show up extremely well against any
multiple unit system, but could we prove it by
measurement? The ungualified answer is “Yes.”
We are much gratified that independent meas-
urement has confirmed what we thought the
speaker really does, and we are even more
gratified at an astonishing set of polar curves
which show that the 215 has a truly wonderful
forward spherical radiation.

These curves are being embodied in 2 tech-
nical report covering the performance of the
215 in detail. A copy will be sent to everyone
on aur mailing list, and anyone else who is in-
terested—and every high-fidelity enthosiast
will be interested to find what can be achieved
at so little cost—need only send us a postcard
bearing the words “215 report please”, and your
name and address.

We are often told that our advertisements
tend to carry conviction, and that is gratifying
to us. Mevertheless, we are glad to be able to
prove to you that everything we have said about
the 215 speaker is true—by measurement.

The Hartley-Turner 215 Speaker
is the greatest bargain in the
world of high-fidelity.

Price only $48.00. Import duty $6.00
H. A. HARTLEY CO, LTD.

152, Hammersmith Road
London W.6, England

ADVERTISING
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PARTRIDGE

WILLIAMSON

OUTPUT TRANSFORMER
Built to the
original specification

De-luxe model now available from stack from all
important Radio Stores throughout the ULS.A.
(Price $26.00 dury paid)

This transformer is now accepted as the most
efficient in the world. According to “Audip En-
gincering” (Nov. 1949), there is no U.S. equiva-
lent. Thousands aleeady sold in the USA.

Partridge CFB Output Transformer, accepred 2z
without rival. Series leakage induce .10 mh,,
primary shunt induct, 130 H., with “C" core
construction and he:meticaily sealed. {Price
$40.00 duty paid)
The Following Stores are among those now
Stocking Partridge Transformaers,
Harvey Radie Co. Inc, Terminal Radio Cerpo-
103 West 43rd Street,
85 Cortlandt Street,
Mew York 18, Now York 7.
Gates Radio Company,
2700 Polk Avenue,
Houston Texas.

Wholesale Radio Parts

Co. Inc.
311 W. Baltimore St.,
Baltimore 1, Maryland.
Sole Agents in Canada:
Atlas Radio Corporation,
Gates Radio Company, 550 King Street Waest,
Quincy, illinois. Toronto 2-B,

If you are unable to purchase Partridge trans-
formers in your city, write to us and mention the
name of your dealer.

Fullest data, including square-wave tests, distor-
tion curves, etc., together with list of U. §.
stackists rushed Air Mail to you.

PARTRIDGE TRANSFORMERS LTD,
TOLWORTH, SURREY, ENGLAND

Electronic Wholesalers
Inc.

2345 Sherman Ave.,
Washington, D. C.

Radio Electric Service

.
S Morth Howard Street,
Baltimare 1, Maryland.

Write for FREE cmclog"ﬂ 2

Dawdi)’oyea

= €0., INC.

650 BROADWA'! NEW YORK 11, N. Y.

PIONEERS IN WIGH FIDELITY FOR OVER 20 YEARS
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Are all brand

Specifications

Naturally, no
the right fo ¢

® Brands of Resistors vary as widely in S U I ER DAVU H M .

the completeness of a line and in per-
formance, as do brands of any other
product,

DAVEN originated the first pie-type,
wire wound Resistor more than a gen- '
erdation ogo. Since that time, DAVEN
has designed and manufactured Pre-
cision Wire Wound Resistors of every

conceivable type to meet the increasing
demands of the electronics industry.

SUPER DAYOHM RESISTORS ore noted
for their high stability and accuracy un-
der extreme temperature and humidity
conditions. DAVEN Resistors are made
in accordance with JAN-R-23 specifica-
tions and are in use in all lypes of
Army, Navy oand Air Force electronic
equipment.

DAVEN has developed special small
precision Resistors for use in minia-
turized assemblies. All types of mount-
ings, sizes, tolerances and temperature
coefficients are gvailable from a large
variety of standard types. That's why
DAVEN can fill your precision Resistor
needs,

Take advantage of DAVEN's ad-
vanced engineering and manufac-
turing techniques to help with any
Resistor problem confronting you.

Visit DAVEN at the |.R.E. Show. Booths 948 & 95.

IS
Wri TIN
in;c::m:z-r Your. topy todoy ang ON RESISTORS.
/ : on suppli Prove i
THE cO. Specify only . pp fed, ho When yoy o eroR;;urseff' from the
Stors Yoy Shoutd

SUPER DA
v
OHM Precisfon Wire Wound
un RES!STOR
5

ORISR on
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HOA, HOQC, HOD CASE
113/16'Dia. x 1 3/16 High

HQB CASE

15/8x25/8x21/2High

~—

HOQE CASE
1/2°% 1 5/16"% 1 3/16 High

FILTER CASE M

13/16x111/16,
i 5/8x 2 1/2 High

¥

Type No.

HaA-1
HQA-2
HOA-3
HOA-4
HQA-5
HOA-E
HaA-7
HOA-8
Haa-9
HOA-10
HOA-11
HOA-12
HOA-12
HaA-14
HOQA-15

Inductance
Vatue
5  mhy.
12,5 mhy.
20  mhy.
an mhy.
50 mhy.
80  mhy,
125  mhy.
200  mhy.
300 mhy.
.5 hy.
.75 hy.
1.25 hy.
2 hy.
3 hy.
5 hy.

Net
Price

$7.00
7.00
1.50
7.50
8.00
8.00
9.60
9.09
16.00
10.00
10.00
11.00
11.00
13.00
14.00

“Type No.

HQA-16
HRQA-17
HaA-18
HaB-1
HOB-2
HOB-3
HQB-4-
HQB-5
HQB-&
HaB-7
HAQB-8
HQB-%
HAB-10
H@B-11
Hae-12

These U.T.C. stock units take care of most

Inductance  Mst

Valug Price
1.5 hy. $15.00
10. hy. 16,00
15. hy. 17.00
10 mhy.| 1600
30 mhy. 16.00
70 mhy.] 16.00
120 mhy.| 17.00
5 hy. 17.00

1. hy. 18.00
2.ty 13.00
3.5 hy. 20.00
7.5 hy. 21.00
12, hy. 22.00
18. hy. 23.00
25. by. 24.00

common filter applications. The interstage
filters, BMI (band pass), HMI (high
pass), and LMI (low pass), have a
nominal impedance at 10,000 ohms.
The line filters, BML (band pass), HML
{high pass), and LML (low pass),
are intended for use in 500/600 ohm cireuits,
All units are shielded for low pickup
{150 mv/gauss) and are hermetically sealed.
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Tha UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 =zt 5,000 cycles... HQB coils, @ over 200 at 4,000
eycles... HQC coils, @ over 200 at 30 KC.., HQD coils, Q over 200 at 60 KC.... HQE (mini-
ature) coils, @ over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
ete. Precision adjusted to 19 tolerance, Hermetically sealed.

Inductance Net
Type No. Yalue Price
Hac-1 1 mhy. | $13.00
HQC-2 25 mhy.| 13.00
HaC-3 5 mhy.] 13.00
HAC-4 10 mhy.| 13.00
HAC-5 20 mhy.| 13.00
HaD-1 4 mhy. | 15.00
Hap-2 1 mhy.| 15.00
Hap-3 25 mhy.| 15.00
HaD-4 5 mhy.| 1500
HaD-5 15  mhy.| 15.00
HQE-1 5 mhy. .00
HQE-2 10 mhy. 6.00
HQE-3 50  mhy. 1.00
HOE-4 100 mhy, 1.50
HQE-5 200  mhy. 8.00

STOCK FREQUENCIES

(Number after letters Is frequency])
Net Price '$25.00

BMI-50
BMI-100
BMI-120
BMI-400
Bii1-500
BMI-750
EMI-1000

BMI-1500 LMI-200
BMI-3000 LMI-500
BMI-10000 LMI-1000
HMI-200 LMI-2000
HMI-540 LMI-3000
HMI-10GD LMi-5000
HKI-3000 LMI-10600

BML-300
BML-100D
HML-200
HML-500
1ML-1000
LML-2500
LML-4000
LML-12000

YORK 13, M. Y.
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