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BALANCED
PERFORMANCE
gives you highest overall sound recording quality

...at no extra cost
n"ÓWtape has been designed, formulated and
perfected to meet the most exacting requirements for
modern, professional sound recording. Its mechanical
and magnetic properties are carefully balanced to
assure optimum overall performance in your recording machines.
Output, frequency response, noise level and distortion are correctly proportioned for the most satisfactory end result with no compromise on quality
anywhere along the line.
Perfected manufacturing techniques and high production volume enable this premium -quality tape to
be offered to you at no increase in price.
Here are some of Audiotape's extra -value features:
More Uniform Frequency Response Audiotape's output does not tend to fall off at the higher frequencies.
Response remains excellent throughout the complete range of audible sound, requiring no special
equalization.
Low Noise Level Extremely uniform dispersion of
magnetic particles results in exceptionally low noise
level completely free from troublesome ticks and
pops. Overall signal -to -noise ratio is entirely comparable to that obtainable with average production
of any premium price tape on the market.
Low Distortion Highest quality magnetic oxide, in a
coating of precisely controlled uniform thickness,
results in exceptionally low distortion over a wide
range of bias settings.

-

-

-

-

-

- All 7" and 10" reels of plastic
base Audiotape are guaranteed to have an output
uniformity within the reel of ± 1/4 db or better -and
a reel -to -reel variation of less than ±1 db. What's
more, there's an actual output curve in every 5 -reel
package to prove it.
Complete Interchangeability Since Audiotape requires no special equalization adjustments, Audio tape recordings can be interchanged freely between
radio stations and studios played back perfectly
on any machine.
Highest Coating Adhesion -keeps the magnetic oxide
coating from rubbing or flaking off. No danger of
fouling heads and guides.
Maximum Uniformity

-

-

-

Guaranteed Splice -Free Plastic base Audiotape, in
both 1200 and 2500 ft reels, is positively guaranteed

to be free from splices.

tension zone encountered at smaller hub diameters,
this reel assures more accurate timing, more constant
pitch, slower maximum reel speeds and reduced
wear on heads and tape.

COMPARE AUDIOTAPE in an end -to -end run
with any other sound recording tape available. Compare the prices, too.You'll find that Audiotape speaks
for itself in performance and in cost!

-

AUDIO DEVICES, Inc.
444 Madison Avenue, New

-

Low-Tension Reel Design
with 23/4" hub now standard for all 1200 foot, 7" reels. By eliminating the high

York 22, N.Y.

Export Dept.: 13 East 40th St., New York 16, N. Y, Cables "ARLAB"

www.americanradiohistory.com
AmericanRadioHistory.Com

aucliotapr
audiadires
audiop.o:.,t=

audiofilm

Successor to

fl7`a)(ei -Established

LISTEN!

1917

INCLUDING

"HS" Series Output Transformers
represent the application of the most modern
techniques in the design of fine audio
equipment. Use of the very best core materials,
combined with interleaved coil structures,
have resulted in an open circuit inductance
to leakage inductance ratio of 10,000;
representing a frequency response range of
better than 13 octaves.
These transformers will
deliver full rated power
output within 1 db. from
7.50000 cycles. Hermetically sealed. l'Climatite"
treated. Listed below
are outputs developed especially for
Williamson type circuit.
TRIAD
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Triad also offers a group of low-cost high level
outputs, second only in performance to Triad's
famous "HS" Series. These transformers have a
frequency response
linear within 1 db. from
15 -45000 cycles. May .
be used with feedback

loops employing as high
as 30 db. of negative

feedback.Specifications and frequency
response curve on the
S -148A, for Williamson
type circuit, is shown.
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In this illustration we symbolize the binding relationship which links artistry and
science in the world of Audio. In no other branch of electronics is the success
of scientific achievement measured so thoroughly by the ability to interpret aethestic values of composition and performance. There is no
better example of such intermingling of practical science and
creative thinking than Pickering & Co., all of whose products are designed for reproduction of recorded sound
in the finest sense, and to whom we are grateful
for the preparation of this expressive audio
montage.

Impedance

ApplWalion
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BRITISH INDUSTRIES CORPORATION takes pleasure in

offering to discriminating American music listeners, engineers and
manufacturers, the finest sound and electronic equipment produced
in Great Britain!
"Vail- Slope"

You may purchase es.ery British Industries
product with confidence, knowing...

Pre -Amps iiie r

for sale only
with Leak
Amplifiers.

That it has been rigorously
as the best of its kind

test

chelilen

Audibly better
Listen and
compare!

exceptional
performance
and

That it

reliability.

is

fully guaranteed

Remote control
Vari -Slope
Pre -Amplifier
sets the pattern
for future

LEAK POINT ONE

a complete stock of spare components
maintained throughout the United States

amplifiers.

is

unique feedback circuit
A

AMPLIFIER
WITH NEW

development..
No inductors
(chokes) are
used
their

VARI -SLOPE

disadvantages
are Completely
eliminated.

PRE -AMPLIFIER

New compen-

That factory trained B-itish Industries service
facilities insure years of excelleliperformance

...

and your continued salisfactioup'

sated setting,
for all types
of records.
No loudspeaker

DISTORTION CERTIFIED TO BE NO MORE THAN 0.1%
rrequenct Response 20. 20,000 cycles, ± 0.1 db.
Intermodulation Distorion 0.4 %, 40 and 7000 c.p.s.
Only $192.00 net

That

high -fidelity

..

bass boom

.

BRITISH

transient
reproduction
astonishingly
improved!

for amplifier and pre -amplifier!

INDUSTRIES

BRIT

CORP.

"MAXIMUM BASS

FINEW
LOUDSPEA1E

UllAkFED1LE

164

UANE

W

- MINIMUM

YORK

13

SPACE"

SUPER 12 CS /AL
Aluminum
voice coil
.. extended
range without
"peaking"

single extenced range
speaker that outperforms
many nulti- speaker
A

combinations!
Cloth
suspension .
reduced
resonance
improved

comp ete range of speakers
is available for every

A

... all built by
Wharfecale Wireless Works
under tee perscnal
applicrion

.

transients

direction of

Bakelized

Briggs,
world- renowned
audio eogineer

cone apex

G. A.

,

Costs only
$61.95 net
Send your name
for free fact sheet
telling why it will per-

. amazingly
clear "highs"

form so well in your home.
_oudspesker $1.30

Amplifiers $2.95

Piano, Pianists, Sonics $2.50

NON- TECHNICAL

SIMPLE LANGUAGE

Practical
VIANANO

sONa

Informative

Only books of their kind

S

layman. Simple, easy-tounderstand
language.
Many illustrations and
diagrams. At your jobber
or send check or money
order.
ICudspealers
Npeakers Baffles

Acoustics -Frequency

r sponse, dtc.

Amplifiers
Phase Splitters -Push
Pull -Negative Feedback
-Tone Compensation-

-

Piano, Pianists, Sonics
Touch and tone- Tuning
-Toning Oscillograms
of sounds, etc.

Circuits, etc.

ON 3ISPLAY ST CHICAGO ELECTRONIC PARTS SHOW, MAY 18.21

USE

written expressly for the

INCLUSIVE,

CONRAD HILTON HOTEL, BOOTH 87

WITH

BOOK SHELF AND FLOOR
MODELS AVAILABLE
WITH FINISHED AND
UNFINISHED SURFACES.

ANY

LOUDSPEAKER
FOR FINEST PERFORMANCE
trend! R -J enclosures will amaze you, as they
did thousands at the Audio Fairs! Three models, each
only slightly larger than the 8 ", 12" or 15" speaker It
fits. Yet, you'll hear clean, smooth bass fundamentals,
down to low organ pedal odes. Clean, unobstructed
"highs ", too. No distorting cabinet resonances. Versatile, low In price
especially adaptable to normal size rooms. Mahogany or blorde Korina, fine furniture
construction. Available for first time, at leading sound
A new

...

departments.
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GUSI- ER TYPE PLATFORM:

HEAVY DRIVE
SHAFT:
A

cjusts simply to

unique feature!

Exclusive with
Garrard!

Drive shaft for
rpm and 45
rpm Is heavy, thus
obtaining more con331/2

sistent

quality

7

etLL.AWAY

"- 10"-12" records regardless of diem.

eber or size of spindle hole.

N. record changing mechanism has been developed to Masi
the performance of the precision pusher platform. Fa
records with standard center holes, the pusher platform
is the only method
oper Ilion.

that

gives positive

gentle reco

-d

AUT3MATIC STOP:

IDLER WHEEL

Inaveapesltive and

Avoids flatten ne or

unfaitbtg action at
end Many type rec-

wheel Wren
:langer Is nct opJr ve

ord.

tinting,

at

critical low speeds.

BALANCE -MOUNTED
TONE ARM:

Wows and wavers

Parallel lift tone
arm construction
guarantees true
tangent tracking,
Disturbing reso-

eliminated.
TRIPLE SPEED
SWITCH:

Speed changes are

nance eliminated.

clearly marked, easily made. The RC -80
plays 331/2, 45 and
78 rpm. Records are
placed on the player and simple settings made. Action
is then completely

automatic, including automatic shutoff after last record

INTERCHANGEABLE
PLUG -IN HEADS:

of any size.

Carefully engi-

neered to accommo.
date user's choice
of crystal or mag-

CONVENIENT
START -STOP -REJECT
LEVER:

netic cartridges for
standard and micro-

Start, stop and re.

ject lever are com-

groove reproduction, such as Astatic, Pickering, Audak and GE twist

bined and located
conveniently away
from tone arm.

WORLD'S

GARRARD

FINEST
RECORD

CHANGER

WEIGHTED
TURNTABLE:
RC -80 turntable is

heavily weighted to
give flywheel action
so that any variations in the drive
motor are not reflected in record
reproduction. No
turntable rumble.

HEAVY DUTY SILENT
4 -POLE MOTOR WITH

ABS3LOTELY NO
RU V BLE:
Speed

maintained

thnugkout a wide
varier on in line
vol-age. There Is no
apzreciable speed
varlet on operating

unit cold" with a
ful load or "hot"
with cre record, regardens of weight,
thiceress or diameter et records.

IMPORTANT!

e

motor can assure no hum
when used with sensitive magnetic pickups.

Only

a

4 -pole

PRECISION GROUND
GEAR:
Per ectly meshed to

insure

:onsta

TWO INTERCHANGEABLE SPINDLES:

b

Easily inserted, the two Garrard Spindles accommodate al!
records as they were made to be played. fl' user prefers
one spindle can be -used throughout simply by plugging
cuiter hole of 45 rpm records.) a: Typical Garrard spindle
for s andard center holes. b: Easily inserted wide spindle,
for 45 rpm records, remains stationary when record is
hhyed. Only a small collar revolves, assuring longer center
ole and record wear.
eL

Pictured here a
the compelling reasons why discriminating listeners insist upon
Garrard, world's f nest 3 -speed record changer. Take this page to your favorite sound
department and
mpare for yourself!
$42.30 net
less cartridges
MAIL COUPON

l

nt

smco'h action aid
reas of service.

TRUING SWITCH:
Nc sound while

c'rarge

'openlrscn

rul-in cr

ruo'f

ggaves. Cort
01 music
!gibed br nmsrs.

WATCH -LIKE CONSTRUCTION

All parts are precision made, fastidiously assembled and simple t0
adjust.

y

A complete stock of replacement
parts is readily available to all
Garrard owners.

ai exce0ent description of what to look for In
record changer, we rec smmend the section devoted
to clanger: in the re/ took "High-Fidelity Simpublished by loin F. Rider.
For
a

Garrard Sales Corporation, Dept. No. AE-I1

144 Doane Street, New York 13, N. Y.

Send GARRARD Fact Sheet.

-

Y

I

I

I

Name

Address
City
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E. E. or

PHYSICS GRADUATE
with an interest
or experience in
RADAR or
ELECTRONICS

Atillorittl61

Hughes Research and
Development Laboratories, one
of the nation's large electronic
organizations, are now creating a
number of new openings in an
important phase of operations.

RICHARD H. DORF°
voluminous lore of audio phase
splitters we add this month another note,
this time not in the form of a new type
of splitter, but of a slight circuit change
which tends to get rid of hum. The hum
problem is less than severe in the highly
developed amplifiers which most Æ readers
seem to want and build, but there is still a
hard core of the electronic engineering profession working with what we can only name
"department - store audio." Departmentstore audio (consisting of radio- phonographs and combination TV- radio -phonograph sets, built for and sold to the
ordinary, unsuspecting consumer to whom
high- quality audio is mentally on a par
with space travel) occasionally does indulge in push -pull amplifier circuitry. The
push -pull amplifier is usually combined with
a 50 -cent output transformer and nothing
resembling an adequate speaker enclosure,
so its chief function is to provide advertising copy.
There are a few quality- omission sins
which keep designers out of heaven in department-store audio, all of them being of
the sort to which a d -s consumer can point
out with no mental exercise. One, for instance, is rattle, as from a loose speaker
cone. Another is excessive hum; for while
no product of d -s-a is complete without a
treble suppressor, who would dare take
away that delightful tom -tom effect by including a bass control ! Coupled with hum's
obvious character is the usual desire for a
cost saving by using resistors in place of
chokes in the power -supply filter.
Wen Yuan Pan has apparently thought
enough of the problem to come up with a
small circuit revision in a standard phase
Splitter, which he claims can reduce hum
level by as much as 10 to L His patent is
No. 2,626,321, and it is assigned to RCA.
To the

Here is
what one of
these

positions offers
you
OUR COMPANY

located in Southern California, is presently
engaged in the development of advanced
radar devices, electronic computers and
guided missiles.
THESE NEW POSITIONS

are for men who will serve as technical advisors to the companies and government
agencies purchasing Hughes equipment.
YOU WILL BE TRAINED

(at full pay) in our Laboratories for several
months until you are thoroughly familiar
with the equipment that you will later help
the Services to understand and properly
employ.
AFTER TRAINING

you may (1) remain with the Laboratories
in Southern California in an instruction or
administrative capacity, (2) become the
Hughes representative at a company where
our equipment is being installed, or (3) be
the Hughes representative at a military base
in this country -or overseas (single men
only). Adequate traveling allowances are
given, and married men keep their families
with them at all times.
YOUR FUTURE

in the expanding electronics field will be
enhanced by the all- around experience
gained. As the employment of commercial
electronic systems increases, you will find
this training in the most advanced techniques extremely valuable.

255

W. 84th St., New York 24, N. Y.

Figure 1 is the circuit of a very old
(1927) type of phase sp!itter. Signal is fed
to V,, the first half of the splitter. Its plate
load is R, and the following grid resistor is
the series combination of R,-R,. From the
latter a voltage is tapped and fed to the
grid of V,, as a result of which V, has an
output opposite in phase to that of V, and
(if the tap between R, and R4 is chosen
right) equal in amplitude.
The push -pull stage is balanced and is
therefore relatively insensitive to hum. Disregarding hum originating from the signal
source fed to the grid of V,, hum from the
power supply appears at he grid of V., its
amplitude depending on the voltage-divider
action of R, and R,-R4. If the splitter circuit is symmetrical the same hum appears
on the grid of V,. Since these two are in
phase, they cancel in the output stage.
However, a part of the hum appearing on
the grid of V, is amplified by V, and appears at the grid of V, out of phase ; the
algebraic addition of the component arriving
at V, through R. and the amplified output
of V, just mentioned gives a resultant which
is in phase with the net hum at V, but of
smaller value. The difference is, of course,
amplified by the final stage and appears at
the output.
The inventor reasons that if the hum
component at the grid of V, is simply increased in amplitude, the two grids will
again be balanced for the ripple and it will
cancel. This he does by making R, smaller
in value than R,. In this way, the voltage
divider R,-R, from power supply to V, grid
has a larger output leg (Re) than its counterpart, R,-RrR4.
The values given are for
designed by the inventor.

a

typical circuit

Tone control circuits

Audio equalizer circuits are always useful
to know about and the ones diagrammed in

How
to

apply

if you are

under 35 years of age
and have an E.E. or Physics
degree and an interest or
experience in radar or electronics,

w

write
to

HUGHES

Fig.

Or

I

RESEARCH AND DEVELOPMENT

LABORATORIES

Scientific and Engineering Staff

Culver City,
Los Angeles County, California.
r
Assurance is required that the relocation of the
applicant will not cause the disruption of an
urgent military project.

I

J
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Be Sure of Your

Installations

-ÿa

Get the

'`

To You,
Belden's Golden Anniversary

-product performance that

a //\t/lutö-

RG /U TRANSMISSION
LINE CABLES

Means

can come only from a "knowhow" that ha, grown through

actual service since the
inception of Radio.
-an ab'.lity to co -operate in pioneering new
wires to meet or anticipate industry's growing needs.
In the years that

You know what you are doing when you use Belden RG /U Transmission Line Cables they're aptitude rated. They are designed to
provide desirable electrical characteristics, and rigid control assures
constant quality. Specify Belden Radio Wires.
Belden Manufacturing Co. 4689 -R W. Van Buren St., Chicago 44, Ill.

-

follow
APTITUDE RATING

No. 8236
Frequency
(Mc)

Attenuation

100.
200.

2.65
3.85

300.
400.

4.80
5.60

per 100 ft

AUDIO ENGINEERING

APTITUDE RATING

No. 8237

APTITUDE RATING

No. 8238

APTITUDE RATING

No. 8239

No. B241

Frequency
(Mc)

Attenuation
per 100 ft

Frequency
(Mc)

Attenuation
per 100 ft

Frequency
(Mc)

100.

2.10
3.30
4.10
4.50

100.

1.90
2.85
3.60
4.35

100.

3.10

100.

3.75

200.

4.40
5.70
6.70

20C.

5.60
7.10
8.30

200.
300.

400.

200.
300.
400.

300.
400.

Attenuation
pet 100 ft
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This Belden
Program Is-TO BE CONTINUED

APTITUDE RA
Frequency
(Mc)

300.
400.

Attenuati
per 100 ft

30

400.

ing response for this circuit is the upper
one of Fig. 4.

YOUR PRODUCTION DESERVES

Precision
Prints
PROFESSIONAL PREVIEW
VISUAL and AURAL
The final result of all motion picture production is the image on
the screen and that is why the final
inspection of prints at Precision is
carried out by checking under actual projection conditions, both
visual and aural, and with modern
equipment.

YOUR ASSURANCE OF
BETTER 16mm PRINTS

is given
each film, each reel, each scene,

enable us to offer service unequalled anywhere!
Newest Facilities in the 16mm
field are available to customers
of Precision, including the most
modern applications of electronics, chemistry, physics, optics,
sensitometry and densitometry-

phase of the complex business of
processing assuring you of the
very best results.

antee that only the best is yours
at Precision!

15 Years Research and Specialization in every phase of
16mm processing, visual and

aural. So organized and equipped that all Precision jobs are
of the highest quality.

Individual Attention
each frame

- through

every

-

including exclusive Maurer designed equipment-your guar-

Our Advanced Methods and

our constant checking and adoption of up -to -the minute techniques, plus new engineering
principles and special machinery

-a

diPrecision Film Laboratories
vision of J. A. Maurer, Inc., has 14
years of specialization in the 16mm
field, consistently meets the latest demands for higher quality and speed.

PR CISION
FILM LABORATORIES, INC.
21

West 46th St.,

New York 19, N.Y.
JU 2 -3970

Fig. 4

Too Many Patents?

In looking over a large number of patents,
especially those covering circuits, the writer
is often moved to wonder on what basis the
patents were granted. Even laying aside for
the moment the patents covering obviously
impractical circuits, it appears that a large
percentage of grants cover circuits which do
not represent what a reasonable engineer
would probably call anything but routinely
ingenious practice of the profession of engineering. This is, of course, a legal question
of interpretation of the letter and spirit of
patent law, and it has been discussed voluminously by people who are qualified. But
even speaking as a non-legally -qualified engineer, it seems that the patent law must
have been promulgated to protect those with
new ideas representing originality of
thought and concept, not those who have
used existing knowledge and procedure to
juggle components into slightly different
form.
The effect of what appears to be rather
indiscriminate granting of letters patent
would be, without other checks, to deprive
engineers in general of the right to use
many circuits which they would design as
a matter of routine, rather than to secure
to those of inventive and original mind the
results of their particular geniuses.
The lack of discrimination in the Patent
Office is the more surprising in view of the
fact that the examiners take every possible
precaution to comply with that part of the
law which prohibits granting of patents
where there has been anticipation. It rarely
takes less than two years -and usually much
longer -to obtain a patent ; and in the
course of it the examiner almost always
interposes objections on the basis of prior
art. Why, then, is not that provision of the
law covering what is patentable more often
applied?
Part of the answer is probably that examiners do not feel that they ought to sit in
judgment of this kind. Another part is inability to examine as closely as desirable
because of the tremendous volume of applications. But in any case, we fortunately have
the courts, which every day sit in patent
cases and invalidate a very large number of
patents. The hitch is that sometimes mere
threat of an infringement suit is enough to
cause a defendant of less substantial resources than the patent -holding company
to validate the patent in effect by ceasing to
use it lest he lose his shirt in expensive
legal proceedings.
On the bright side, anyway, is the fact
that patent specifications provide an interesting and useful source of information for
the engineering public. Twenty-five cents
will bring you any patent; address your request to The Commissioner of Patents,
Washington 25, D. C.

AUDIO ENGINEERING
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Here is the

first basic advance

in tone arm design in

many decades!

The GRAY "Viscous- Damped"

108 -B Tone Arm
Gives you perfect contact and tracking on all records at
lowest stylus pressure- virtually eliminates tone arm reso-

nances- cannot damage record if accidentally dropped.

The entirely new suspension principle of
the Gray 108 -B makes it hug the grooves .. .

The 108 -B satisfies every requirement of
high fidelity reproduction. A plug -in feature

prevents stylus skidding on worn records
overcomes groove- jumping caused by floor

vibrations. Its "viscous- damped" design provides perfect tracking, virtually eliminates
tone arm resonances, and prevents any pos-

permits instant change from 78-rpm to 331/3 rpm or 45 -rpm, with automatic adjustment to
the correct stylus pressure. See and try this
"viscous-damped" arm soon solve all your
transcription problems with this revolutionary,

sibility of record damage if the arm is dropped.

versatile arm!

-

-

Gray Research & Development Co., Inc.
Hilliard Street, Manchester, Conn.
Please send me your Bulletin RF-6 on the new Gray
108-B Tone Arm.

"Viscous- Damped"

NAME

AND DEVELOPMENT

CO.,

INC.,

HILLIARD STREET, MANCHESTER, CONN.

Division of The GRAY MANUFACTURING COMPANY-Originators of the
Gt. tel. vhon Pat ',nation and the Cr., Andograph and PhonAttdograph

AUDIO ENGINEERING
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LETTERS

Ifittok Fue.pot

Merit

vs.

Demerit

SIR:

The complete

M S (Military Standard)

line of

Hermetically - Sealed Power & Filament Transformers
CHICAGO TRANSFORMER Flow

offers all

units in the Military Standard (Ms)
line, as established jointly by the
three armed forces (Army Signal
Corps, Navy Bureau of Ships, and
Air Force) working through ASESA
(Armed Services Electronic Standards
Agency) and in cooperation with the
transformer industry. The complete
line is housed in CHICAGO'S one -piece
drawn -steel cases. Outside case dimensions and mounting dimensions
are within the tolerances of the Military Standard specification. Terminal
arrangements and markings are also
in accordance with the same specification. Tests conducted in the CHICAGO

:

F.M. =P "(100

ments of Grade 1, MIL -T-27 specifications for Class A operation. The Military Standard line should find wide
usage in military airborne, marine,
and ground communication equipment, and particularly for research
and development applications, pilot
runs and pre -production models.

SIR
I

MS -90026
MS -90027
MS -90028
MS-90029
MS-90030
MS -90031
MS -90032

PMS70
PMS70A
PUS -ISO
PUS -175
PUS -250
PASS -350
PUS -550
PUS -800

MS -90036

HIGH VOLTAGE SECONDARY
D -C MA.
A -C Volts

200 -100 -0.100-200

325-0-325
325.0 -325
400 -0.400
450 -0.450
350 -0 -350
550 -0 -550
800 -0 -800

70
70
150
175
250
250
250
250

D -C V
OUTPUT

385
260
245
318
345
255
419
640

FILAMENT TRANSFORMERS (PRIMARY: -105;'115/125
SECONDARY
Volts
Amps

CATALOG
NUMBER

MIL -T -27
PART NO.

FMS -23

MS -90016
MS -90017

2.5
2.5

MS-90018
MS -90019
M5-90020
MS -90021
MS -90022
MS -90023
MS -90024
MS -90025

5.0
5.0

10

6.3
6.3
6.3 CT
6.3
2.5

2.0
5.0
10
20
10

5.0

10

FMS -210

FMS-53

FMS510
FMS -62

FMS -65
FMS -610
FMS -620
FMS -210H

FMS -510H

3.0
10

3.0

6.3 5
6.3 5
6.3

2

21/2
13/4

WARREN G. BENDER,

4

62

WT.

FIL. NO. 2
Volts Amps.

RECT. FIL.

Volts Amps.

LBS.

3

4

2

6.3
6.3

4

5

5

5

3

5

3

10

3

6.3
6.3

8

5

8

13

714

71/2

II
161/2

V.- Frequency

54-66 cycles)

-if

INSULATION
VOLTS RMS

2500
2500
2500
2500
2500
2500
2500
2500
10000
10000

:

am indebted to Mr. Houck for his suggested revision in my Figure of Merit which
takes the effect of plate resistance into account, making a comparison which includes
both pentodes and triodes more impartial.
On the other hand, I feel compelled to
disagree with the points made by Mr.
Garner (7E, May 1953). It was clearly
stated that the application was to high quality home amplifiers. Since the cost of
power tubes is a small part of the expense
of a home amplifier and since electrical
power is cheap, the omission of these factors
seems reasonable. Most Golden Ears of my
acquaintance would be happy to provide 1.6
amps in their living rooms if they felt the
quality of reproduction were really improved by so doing.
The proposed incorporation of the distortion percentage directly in the denominator
would be silly, since the barely
at all
perceptible difference between, say, 0.1 and
0.5 per cent distortion would result in a
five -to-one difference and swamp out the
other much more important factors.

POWER TRANSFORMERS -INPUT REACTOR SYSTEMS (PRIMARY- 105/115/125 V.- Fregwncy 54.66 cycles)
MIL -T -27
PART NO.

(RI -2Rp)

For some few applications it is probable
that your figure may be more accurate.
However, since pentodes will need negative
feedback to obtain triode characteristics,
the suggested revision should take this into
account.
G. B. HoucK, JR.,
63 Bedford Road,
Pleasantville, N. Y.

laboratories indicate
that all units will meet the require-

NUMBER

-D)

2 RI Rp Eu

TRANSFORMER

CATALOG

The proposed Figure of Merit for output
tubes has much value for the circuit engineer. I find that some realistic comparison
of the many types available is important
for preliminary design considerations.
The items your equation includes give advantage to the pentode types. For most
audio considerations, unless special circuits
are used, the value of the triode with its
inherently lower impedance, is masked by
the other factors. I would suggest that the
effect of plate resistance should be included.
One method would be to consider twice the
tube resistance in parallel with the load
resistance. This would make factors for
2A3 of 5.0 and 11.3, while the 6V6 pentode
factors would be 4.05 and 3.67 instead of the
lower values your equation gives.
The revised merit equation would be as
follows

WT. LIS.
11/2

Park Street,
Tenafly, N. J.

1%
2%
5
8

4y,
7

Free "New Equipment" Catalog
You'll also wont the fall details on CHICAGO'S
New Equipment Line of famous "Sealedin- Steel" Transformers.
Write for Free Catalog CT -153 today, or get it from your
electronic parts distributor.

CHICAGO TRANSFORMER
DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET, CHICAGO 18, ILL.

lo

High Futility
SIR:
I am not in complete agreement with one
of the statements made by Mr. Dickey in

his essay "High Futility," (1E, April 1953).
In this essay, Mr. Dickey states that
. the pitch of a constant -frequency tone
varies with amplitude. The artist will perform so as to produce the correct pitch
initially, but when the level is changed upon
reproduction (the frequency remaining constant), there is a change in pitch....'
Certainly it's true that the pitch of a
constant -frequency tone will vary with
amplitude-but I think this will be true

AUDIO ENGINEERING
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It's the exclusive

SCOTCH
BRAN

D

"V" SLOT
PLASTIC REEL
Now -enjoy the ultimate in easy

handling, in smooth performance on all
machines with the all new, all improved
"Scotch" Brand "V" slot 7" reel. It's the
first truly functional plastic reel. 1200 ft.
lengths of 111A and the sensational new
120 "High- Output"

"Scotch" Brand

Magnetic Tape are wound on this new
"V" slot 7' reel -splice free.

Check these exclusive features:

e "V"
e

SLOT. Say goodbye to threading
problems with the easiest, quickest threading device yet perfected.

LARGE 21/4" HUB. The only reel that
accommodates standard lengths of all magnetic tapes and minimizes timing errors.
Eliminates tape spillage in rewind.

e
e
e

WIDE SPOKES. 45% more plastic has
been added for extra rigidity. Runs true,
balanced to a whisper.
TAPERED FLANGES eliminate frayed tape
edges. Get a smoother wind with this
precision feature.
EASIER LABELING. Extra large unobstructed writing and labeling surface for added
convenience.

Your electronic parts distributor has it!

Order today!

111

-AP Mcgnetic Tape also available on the "SCOTCH" Brand professional reel.

Costs no more than ordinary reels

SCÖICH Magnetic Tape
BRAND

TM 3M Co. The term "SCOTCH" and the plaid design are registered trademarks for Sound Recording Tape made in U.S.A. by MINNESOTA MINING & MFG. CO., St. Paul
6, Minn. -also makers of "Scorch" Brand Pressure- Sensitive Tapes, "Underseal" Rubberized Coating,
"Scotchlite" Reflective Sheeting, "Safety- Walk" Non -slip Surfacing, "3 M" Abrasives, "3M" Adhesives.
General Export: 122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can.
High Output and

AUDIO ENGINEERING
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NEW BLOOD
IN THE PULSE RACKET
It is gratifying to note that within a

as little as .00025 seconds off your pulse.

month of our attack on relays for the
pulse market, a favorite competitor has
done the impossible and brought out an

It never bounces, of course, and will

impulse relay. It is improbable that our

handle substantial contact loads such
as a teleprinter for .over 100,000,000
operations. It looks like this:

implications impelled him to such an
important step, but the impression,
though implausible, adds impetus to
our plans.
The purpose of a pulse (or impulse)
relay is either to make round pulses

Washington University,

square or to make little square pulses

St. Louis 5, Mo.
(A $64 question, too, we think. Makes us
wonder who the authorities are in this
business. Incidentally, the italicized word
violin was substituted for the word "flute"
originally written by Mr. Schulke. The
substitution was made because the flute
comes most closely -among orchestral instruments-to being a pure tone, and might
further cloud the issue. Anyway, here's
Mr. Villchur's reply. ED.)

big. Relays are not usually used to

make narrow pulses wide or wide pulses
narrow, although some do, willy nilly.

Both these wonderful relays are pretty

Relays like our Type 7, which eat

couple of milliseconds off
then bite out

a

a

a

pulse and

nick in the form of

a

half - millisecond bounce,

are no better than rumor- mongers as
repeaters of information. That new
impulse relay certainly beats it all

hollow because it operates twenty times
as fast, and doesn't bounce.

hard to get. You can have one of ours
right away, if you convince us that you
need something a lot better than our
"7" (if not, that's what you'll get).
Furthermore, you'll have to answer a lot
of questions about your gadget and its
purpose (how else can we learn about
new frontiers " ?). Finally, you'll have
to settle for commercial quality and
finish; no leak proof, salt proof, fire
proof, fungus proof; so far all we've
tried is to make it goof proof.
FEATURES OF THE

NEW PULSE RELAYS

Operating characteristics

Two colt

SIGMA

polarized
SPDT
Contact Arrangement
Contact load and fife rating
® 60 mo
(contacts
easily

la

COMPETITOR

Single coil
neutral
SPST

Contact separation
Man. Aperiodic pulse rate

.001

400 cps

1000 cps

1200 cps

2500 cps

have to advertise for long. To be

Max. Following pulse rote
Signal for good operation

+20. -20.

40, 0, 40 ma

specific, it is SPDT, and it will operate

Coil resistance

15011 each

in about .0006 seconds, transfer taking

Height and diameter obore
octal plug

2

as what it already does, we wouldn't

+20

.0005"

ma

1/2" x
9/32"
1

SIR

:

I believe Mr. Schulke's point is well
taken, and he has caught me in two errors.
One is a reversed meaning-the footnote

should have read: "This 'normal illusion'
is very much greater with pure tones than
with rich tones." The other is that, as in
earlier chapters, I have neglected to supply
references for such points.
Tests to determine the effect of timbre
on the pitch-intensity relationship were
conducted by Harvey Fletcher and described
in J. Acous. Soc. Am. in October, 1934.
The change in pitch produced by the variation of intensity was in general only onefifth as great for complex tones as for pure
tones. A direct study of this effect in musical instruments was reported by Lewis and
Cowan in "The Influence of Intensity on
the Pitch of Violin and 'Cello Tones," J.
Acous. Soc. Am. in July 1936. Expert
musicians were asked to play certain pitch
intervals, first very softly and then very
loudly. Measurement of the physical frequencies which they produced showed little
if any significant compensation for the influence of intensity on pitch.-- F..1 /.T'.

5 x 10'
.075 ma

replaced)

If our new relay could do that, as well

only if the tone is pure. For example, in
one of the standard college physics textbooks (F. A. Saunders: A Survey of
Physics, pp. 290 -291) it is stated that a
pure 200 -cps tone will appear to drop in
pitch if the sound level is increased, but if
the tone is not pure this change will not be
heard. It is also stated that because of
harmonics a complex tone will remain fixed
in pitch.
If this information is correct, then the
remainder of Mr. Dickey's statement cannot
he true. Since orchestral instruments are
rich in harmonics, we should therefore expect to have no change in pitch if, for example, a solo violin is recorded and then
replayed at a higher sound level.
It may also be of interest to note that this
information is in direct contradiction to
the comment made by Villchur in a footnote
on page 40 of the November 1952 issue of
in which the author states that the
change in pitch with sound intensity "is
very much greater with rich tones than
with pure tones."
Now the question is, who is right?
A. A. SCHULKE,
Department of Physics,

13511.
1

21/32" x
1 15/16"

SIGMA INSTRUMENTS, INC.
106 Pearl Street, So. Braintree, Boston 85, Mass.

q2449:,

July 13-16 -MUSIC INDUSTRY TRADE SHOW.
Palmer House, Chicago, Ill.
August 19-21 -1953 WESCON (Western
Electronic Show and Convention), Civic
Auditorium, San Francisco, California.
September 1- 3-INTERNATIONAL SIGHT AND
SOUND EXPOSITION, combined with the
CHICAGO AUDIO FAIR. Palmer House,
Chicago, Ill.
October 14-17 -Fifth Annual Convention
of the AUDIO ENGINEERING SOCIETY, and
THE AUDIO FAIR. Hotel New Yorker,
New York City.

AUDIO ENGINEERING
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The ONLY professional turntable

tailored specifically for
"fine groove"
New, smaller size ... o-u y 28'
high, 20" wide, 16%" deep
Faster starts. Full speed in less

331/2

or 45

automatically with speed
changes

starts and disengaging of driver

No record slippage. The center of the platter is recessed tc
handle the inside shoulder of
45's. Easy to handle

srors.
lunges

Wow and flutter as low as
RCA 70 series turntables

than

Vi

turn

Easier cuing

... through faster

idlers
Goodbye operating
Center hole diameter

...

than any Profess_onal Broadcast turntable
yet
capable of delivering the same high- quality output as RCA's
famous 70 series
Type BQ -1A is your answer for a simple design turntable matched and styled to meet the trend in
transcription requirements. It enables you to take full advantage of the vast library of 45's and 331/2's now available. It takes
np less space in your contrc1 room. It enables you to take advantage of the impor s.r_t apace- saving features offered by
"fine-groove." AND NOTE Ti=ts FACT: The price is right!
Type BQ -1A is reaaj. far immediate delivery, complete-or
mechanism only. For ddci.s, call your RCA Broadcast Sales
SMALLER

...

/

RCA T!pe BO-, A

Fine -Groove Transcription Tlsntatle. There is ample room
for o bco.ter _nplifier -and plenty
a' shelf spcce
program records.

Representative.

k

/

RADIO CORPORA

/

/
rsolir of arlrEaI c.
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BLACK
MAGIC!
Hum Reduction
in

T. S. C.° an exclusive Permoflux
development and the result of many
years of laboratory research -truly a
touch of "Black Magic " -increases
cone compliance, adds octaves of frequency response, and gives startling
realism to reproduction.

will bring you
undreamed of fidelity -the Royal
Eight comparable to any 12 -inch
Royal Blue Speakers

speaker and the Royal Twelve superior
to larger reproducers. Hear them both
at your nearest Sound demonstration
room. Look for the Blue cone -the
emblem of high fidelity.
*Treated, Slotted Cone with permanently soft
plastic impregnant.

Folded -Horn Enclosures
Home -level reproduction
at its finest is achieved by
Royal Blue
Speakers in
corner enFolded -Horn
closures. Two sizes are
available: Model CH -8 for
a single Royal Eight speaker and Model CH -16 for
two Royal Fights or one
Royal Twelve. Both sizes
are offered in mahogany or
blonde to suit your faste
and your room decor.
See

your Permoflux Distributor or ask us for

literature.

PERM

FLUX

o

SOUNO IN DiSIGN

PERMOFLUX CORPORATION
4902

W. GRAND AVE., CHICAGO 39, U.S.A.
236 SO. VERDUGO RD., GLENDALE 5, CALIF

Canadian L< ensee
Campbell Mfg. Co., Toronto, Canada

Amplifier Development

PARTlcULnRty among the exponents of
listening tests, noise and signal -tonoise ratio are subject to varied
interpretation as regards acceptability.
Narrow spikes and random noise, or the
so- called hiss, may be quite noticeable over
the frequency range in which the ear is
sensitive, and audible under no- signal conditions though the effective magnitude is
quite small as read on a meter. On the
other hand, the ear is rather insensitive at
60 cps, so that by listening tests a sound
system might be pronounced hum -free even
though a monitoring oscilloscope shows
the hum to be materially larger than the
hiss. Thus the unqualified meter reading
for specification or test is helpful but not

conclusive.

In quality equipment as for studio use,
within a few decibels of
thermal agitation noise is not uncommon,
with hum amplitude roughly equal to the
hiss. Using now common techniques and
particularly with a type 1620 input tube,
hiss magnitude

this can be accomplished in production
with a.c. heater operation and no hum balancing potentiometers. Often, however,
unusual requirements necessitate the design
of new or special equipment, and hum reduction may be quite a problem.
When developing audio amplifiers for
low hum traceable to a.c. power source,
the following considerations (not necessarily listed in the order of their importance) will be found useful. Power supply
ripple reduction is not considered here,
as it is usually the easiest (though not the
cheapest) to accomplish.
in the
1. Bypass the cathode resistor
stage contributing most greatly to the output hum amplitude. This is usually, but
not necessarily, the first stage. In amplifiers of high power output or low gain,
the output stage may be the most serious
offender.
2. Bias the heater- supply relative to the
cathodes of tubes having unbypassed cathode resistors. A positive biasing potential
of 15 to 30 volts is recommended, with
preferably no more than a few thousand
ohms impedance to ground at power -line
frequencey. One plan, usually satisfactory
and requiring no additional components, is
connection of the heater winding center tap to the cathode lead of a cathode- biased
power output stage.
3. Keep heater and other power wiring
close to the chassis, and keep low -level
311

Nest Oakland Ave., Oaklyn

6,

Neu'

Jersey.

high- impedance components and wiring
separate therefrom. When lowest possible
hum is sought in a stage with high- impedance input, a metal tube with top grid -cap
(like type 1620) is usually preferable.
4.

Particularly

for single -ended tubes

(including miniature types), use mica filled or ceramic sockets rather than those
of simple molded plastic material, to reduce leakage across the socket from heater
to grid or plate pins.
5. Try d.c. heater operation. Often the
heater winding of the first stage may be
included as part of the cathode biasing
resistance of the power amplifier stage,
with adequate circuit bypassing 'to prevent
objectionable signal feedback.
6. To minimize signal lead lengths, use
point-to -point rather than terminal board

wiring in low -level stages.
7. Use a heavy ground bus (or at least
interconnected signal grounds) rather than
random chassis grounding. to avoid the
so- called ground loops. This is commonly
done in high- quality apparatus, though for
simplified presentation the schematic diagram may indicate random grounds.
8. Use adequate magnetic shielding at
the input transformer, magnetic pickup,
tape playback head, etc., and maximum
practicable separation between these and
power supply components. Objectionable
hunt may be induced in the output transformer, due to proximity of the power
transformer or choke of a choke -input
power supply filter. Orient the signal transformers for minimum hum pickup, which
usually means positioning the induction sensitive component so that the axis of its
coil is perpendicular to the direction of
Bunt field. Sometimes a hum -bucking winding arrangement may be' used to advantage
in input transformers, pickup heads, equalizer coils, etc. In this winding plan, coils
are divided into pairs, and connected to be
series -aiding
for circulating magnetic
(wanted) fields, but series-opposing for
the parallel (unwanted) fields of remote
origin. Ordinarily, however, simple shields
are more effective and less costly. Nickel
alloys such as Mumetal are best in this
regard. Most successful shields for small
transformers are drawn Mumetal cans
(about 0.040 inch wall thickness), hydrogen- annealed after forming. Telescoping
cans with non-magnetic separators and
close-fitting covers may be used if a single
shield will not suffice. A well executed
shielding job with two Mumetal cans and
copper separator will usually make the

(Continued on page M)
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PRESTO RC -11
PRESTO

introduces a precision -engineered tape recorder
with a radical new type of construction!

Featuring a self-contained capstan drive unit, the PRESTO
RC -11 provides durability, flexibility and rapid maintenance
heretofore unheard of in tape equipment. Motor, fly wheel,
capstan shaft, pressure pulley and solenoid are all pre- mounted on
a cast aluminum sub -assembly
a complete working unit

...

quickly removable for service or replacement.
1

The

heavy, ribbed, cast aluminum panel designed for rack or case mounting supports all
other components. Overall durable construction gives additional reinforcement
and protection during shipping and adds years to the life of the machine.

"unitized"

In terms of performance and operational ease, the RC -11 also steps
out front. This new recorder, with complete push button operation,
automatic microswitch in case of tape breakage and a reel capacity of
101/2 inches, is an engineer's delight.

construction of the
Presto RC -11

... allows a

complete flexibility in he manufacture
of various types of instruments. By the simple rearrangement of components

The combination of advanced design and engineering in the RC -11
puts ordinary tape recorders in the shade ... makes this instrument
an investment, not an expenditure. Ask your PRESTO distributor for full
information on this important development in tape recorder
design
the all new RC -11.

...

the RC -11 becomes a high

fidelity recorder,

a

dual

track. bi-directional recorder or reproducer or a long playing reproducer with
automatic tape reversal.

gnRECORDING CORPORATION
PARAMUS, NEW JERSEY

Export Division:
Canadian Division:

WORLD'S

LARGEST

MANUFACTURER

OF

PRE C

25 Warren Street, New York 7. N. Y.
Wolter P. Downs, Ltd., Dominion Square Bldg., Montreal

N

RECORDING
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EQUIPMENT AND

DISCS

EDITOR'S REPORT
ENGINEERING JOBS
NE OF THE important problems facing industry in
the current years is that of a shortage of engineers

O

in practically all fields. Recent reports indicate
that by 1954 there will be over 25,000 new jobs in
civilian industry for engineers, but only about half that
many new graduates will be available to fill these positions.
At the present time, about one fourth of the graduates
are being commissioned in the Armed Forces as a result of their ROTC training, and another fourth become
eligible for the draft. Less than ten per cent remain in
full -time graduate studies.
According to the American Peoples' Encyclopedia
1953 Yearbook, to which we are indebted for this information, one solution is for industry to use its engineers
more efficiently as engineers, and to put non -engineering
routine work in the hands of those who are not qualified
for the more rigorous engineering work.
The forward- looking young man-or young woman,
for that matter-may well see in this statement a solution to his life work, although unless further along with
planning, little help to industry would result this year
or next. However, there are always more years coming
along, and engineering does offer its rewards-both
financial and in the satisfaction of doing something important in the scheme of life.
As for the immediate future, there does seem to be
considerable merit in the suggestion that engineers be
used only on technical engineering work, and that other
work should be taken away from the load assigned to the
engineers. According to the Yearbook, which states that
as much as one third of engineers' work is not technical,
the correction of this condition would provide a fifty
per cent increase in engineering time. What other
method can give immediate returns?

NOISE REDUCTION
A special summer program on noise reduction has
been announced by Massachusetts Institute of Technology to cover a two -week period from August 24 to September 4. The course is designed primarily for engineers
and scientists who require a working knowledge of
means for noise reduction in industrial plants and buildings. The program is to consist of ten lectures supplemented by field trips and round -table discussions, and
will cover the following subjects: basic terminology and
concepts, measurement of noise, psychological aspects,

room acoustics theory, noise reduction in rooms, transmission of sound through structures, characteristics of
noise sources, materials and structures for noise reduction, mufflers and vibration isolators, and machinery and
ventilation -system quieting. The special program is
under the direction of Professor Leo L. Beranek, who
will be assisted by Jordan J. Baruch, Richard H. Bolt,
Robert B. Newman, and Walter A. Rosenblith. Living
accommodations are available in various units of the
1MlIT dormitory system, and complete information may
be obtained from the Office of the Summer Session,
M. I. T., Cambridge 39, Massachusetts. If the period of
the course happens to coincide with a vacation, this
you can convince
might be a good way to spend it
the family.

-if

EXHIBITS, CONVENTIONS, SHOWS
just returned from the Radio Components Show and
the British Industries Fair in London, and just having
missed both the NARTB and Acoustical Society meetings in Los Angeles and Philadelphia, and with the
Radio Parts Show in Chicago just starting as this is
being written, we have now only four important affairs
of this type to look forward to in 1953 -the Music Trade
Show in Chicago in July, the Western Electronic Show
and Convention in San Francisco in August, the International Sight and Sound Exposition and the Chicago
Audio Fair in Chicago in September, and the big one
of the year-The Audio Fair in New York in October.
Incidentally, we saw the first public sign of the
ISSE &CAF in Paris on the wall of a wine cellar -as a
matter of fact, we saw the sign being put there and did
nothing about it, except cheer.
The August WESCON show in San Francisco is the
only one of those named which has to date put out any
advance publicity about its technical sessions -although
some of the shows make no claim to technicality. We
are pleased to see that the convention in San Francisco
plans a few evening sessions-one of which is scheduled
to be on audio. This may entice many who cannot attend
during the daytime hours, and may serve to bring more
attention to audio in all its aspects. Pre -convention interest is being fanned by a number of evening meetings
on related subjects some time before the opening of the
Convention itself. Among these subjects is a special discussion of magnetic recording apparatus and techniques
given for the Federal Court Reporters. This meeting is
sponsored by the San Francisco Section of the Audio
Engineering Society, and could be very interesting.
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PROFESSIONAL
AUDIO
EQUIPMENT
BALANCED COMPONENTS

/MAXIMIZE PLAYBACK

PICKERING CARTRIDGES

..

PERFORMANCE

7

.

are the choice of audio engineers throughout the world. They are universally
acclaimed because of their high output, wide range performance and low distortion.
They are used wherever o fine cartridge is required in radio stations, recording studios
and for purposes of quality control by leading record manufact

MODEL

410 AUDIO INPUT

SYSTEM

...

provide a complete audio control center. Model 410 may be used
in any high quality playback system. Three input channels are provided -one for
magnetic cartridges and 2 "flat" channels for other audio circuits. A 3-position
equalizer network is built into the magnetic cartridge channel and provides accurate
equalization for LP, AES and 78 rpm recording characteristics. Separate bass and
treble controls are also provided. These are of the step -type and permit bass and
treble adjustments in 2 db increments. The tone control circuits are intended to
compensate for record characteristics and for listener- environment acoustical
conditions. They are not intended to compensate for amplifier and /or loudspeaker
deficiencies. Model 410 is intended for use with the highest quality professional type
playback equipment. The output of the Model 410 is fed from o cathode- follower
circuit and will work into any high quality audio or line amplifier having a high
impedance input. It may also be used with a transformer for the purpose of feeding
a 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally
suited for bridging and monitoring purposes and for critical listening applications.
is designed to

THE MODEL 190 ARM

. - .

is designed primarily for use with microgroove
records. Its design has been recognized by

leading audio engineers as that which
incorporates all of the desirable tracking
characteristics. Analysis has shown that for
maximum performance with LP records the
vertical mass of the moving arm element must
be held to a minimum and further, that the arm
must be counterbalanced about the vertical
axis This permits minimum stylus or tracking
force and provides maximum record life.
The Model 190 Arm embodies these all important
features necessary for proper microgroove
record playback.

MODEL 230H EQUALIZER-PREAMPLIFIER ..
is unique in its accuracy of equalization and
frequency response. The intermodulation

distortion is

.2 per cent at normal

output level.

It is intended for use with high quality

amplifiers having gain and tone controls.
When used with the Pickering Model 132E
Record Compensator the 230H

is

ideal

for

radio station and recording studio use and for
applications requiring accurate low noise
and

distortion free playback.

MODEL 132E RECORD
COMPENSATOR

...

is designed to be used in conjunction with a
magnetic cartridge preamplifier such as the
Pickering 230H or any preamplifier which
provides 6 db per octave bass boost. Six
playback positions are incorporated,
1- European 78 rpm Records
2- Victor 45 rpm and Decca 78 rpm Records

3 -No high frequency roll-off,
500 cycle turnover
4 -All Capitol Records new Victor 3343.
Audio Engineering Society Curve
5- Columbia, London and most LP Records
6 -To remove the hiss from old noisy records
Precision elements are used in its construction
to give accurate compensation. The 132E is
inherently a low distortion RC device.

i- í

i

PICKERING PROFESSIONAL AUDIO EQUIPMENT

6-

c/ ir

0

/iJ>' ivh iirp Ikirr

i irerar

...Demonstrated and sold by Leading Radio Parts Distributors everywhere.
For the one nearest you and for detailed literature, write Dept. A-2.

DICKERING and company incorporated
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How would
you
hang cable

Cable lasher appears to right of workman. As the cable and supporting strand feed through, the machine rotates, binding them together
with steel lashing wire. Meanwhile, a winch hauls the lashed cable
into position.

IT is a job your telephone company faces every day. Thousands of miles of cable go up each year -all secured to steel
strand running from pole to pole. The best way to secure
cable is to lash it to the strand with a spiral binding of wire.

...by the

mile?

One way to do this is to raise cable and strand separately, then lash them together by a rotating machine pulled
along by workmen on the ground. This produces a strong,
tight support for the cable. But each pole has to be climbed
as many as four times. So Bell Laboratories engineers
devised an easier way.
Now, lashing can be done on the ground so that cable,
strand and lashing wire may be pulled into position as a
complete assembly. Usually workmen need make only two
trips up each pole.

For telephone users, the new way means that cable can
be installed faster, while costs are kept down. It shows
again how work at Bell Telephone Laboratories improves
each part of your telephone system.

Bell Telephone

Laboratories
IMPROVING TELEPHONE SERVICE FOR
AMERICA PROVIDES CAREERS FOR CREATIVE
MEN IN MECHANICAL ENGINEERING

www.americanradiohistory.com
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The Lateral Mechanical Impedance of Phonograph
Pickups
J.

G.

WOODWARD AND

J.

B.

HALTER

1. A discussion of one of the characteristics of phonograph pickups which affects frequency response, as well as record and stylus wear.

Part

The authors analyze various types, with explanations of the results.
THE LATERAL MECHANICAL IMPEDANCE

of a phonograph pickup has come
to be regarded as one of its most
important characteristics. This is as
it should be since the lateral impedance

e

at the pickup stylus determines the
tracking capability of the pickup and,
consequently, the record and stylus
wear and the tracing distortion. The
stylus of a pickup having a large value
of lateral impedance will not follow the
modulation of the record groove unless
an excessively large vertical stylus
force is used. The combination of large
vertical force and high lateral impedance results in rapid wear of both the

stylus and the record.
Notable improvements have been
made in pickups during recent years
through the reduction of the lateral impedance. An early and strong stimulus
for such improvement was the need for
pickups which would permit instantaneous playback of lacquer transcriptions
without serious wear of the record.
Once such pickups had been developed,
the design techniques were applied to
pickups for home reproducers, and the
use of commercial vinylite pressings
with the attendant reduction in record
noise became practical. Still further reduction of the mechanical impedance has
made possible the use of small -radius
styli and the microgroove records which

-

have achieved considerable popularity.
Many of these remarks apply also to the
vertical impedance at the stylus, since
the pinch effect requires the stylus to
*

RCA Laboratories, Princeton, N. J.

STEEL

REED

GROOVES FOR RECEIVING
PICKUP STYLUS TIP
ELECTRODE

DRIVING

AMINATED

POLE PIECE

CURRENT

LAMINATED
POLE PIECE

BAKELITE
SPACERS
PERMANENT
MAGNET

Fig. I. Diagram of electromagnetic vibrator used

to drive

a

pickup stylus in

a

controlled manner.

vibrate in a vertical as well as a horizontal plane for acceptable phonograph
reproduction. However, the following
discussion will be restricted to the consideration of the lateral impedance.
Some phonograph pickups are characterized as having a high compliance.
While a large value of lateral compliance, i.e., a low impedance, is undeniably desirable, such a characterization does not tell the whole story, for
in some frequency ranges a pickup may
exhibit a mass reactance of significant
magnitude. Insofar as the adverse effects
of too large a mechanical impedance are
concerned, a large mass reactance may
be just as troublesome as a stiffness reactance of equal magnitude. It is apparent that a complete characterization
of a pickup requires the measurement
of the mechanical impedance over a wide
range of frequencies -preferably over
the entire audio- frequency range.
While the desirability of a complete
knowledge of the mechanical impedance

of a pickup has been recognized for
some time, the actual measurement of

mechanical impedance has been and
continues to be a difficult matter. Various investigators have constructed devices1-4 for the measurement of pickup
mechanical impedance, but these have
generally been used only within a relatively narrow range of lower audio frequencies. By using the apparatus and
techniques to be described in the following section we have been able to measure the lateral impedance of pickups
throughout the range between 30 and
10,000 cps. Since the complex impedance was measured, the results may be
expressed in terms of mechanical resistance and reactance.
Experimental Method

Since a more detailed presentation of
the theory of operation and of the construction of the apparatus has been given
elsewhere,5 we shall confine our description here to the basic principles
necessary for an understanding of the
method. The experimental technique is
based on the use of a set of four electromagnetic vibrators. The construction of
the vibrators is illustrated in Fig. 1. A
flat, steel reed .010 in. thick is the armature of a balanced electromagnetic driving system. The upper end of the reed
is bent over to provide a small platform
in which V grooves have been cut. The
stylus of a pickup being tested is set in
one of the grooves. When an alternating
current passes through the coil of the
1 A. M. Wiggins,
"Mechanical impedance
bridge," J. Acons. Soc. Am., 15, 50-53;
July, 1943.
2 B. B. Bauer, "Measurement
of mechanical compliance and damping of phonograph
pickups," J. Acons. Soc. Anr., 19, 319-321;

r

March, 1947.
3 H. A. Pearson, R. W. Carlisle and H.
Cravis, "Vibrators for measurement of response and compliance of phonograph pickups," J. Acons. Soc. Am., 20, 830 -833; Nov.
1948.

Fig

2.

External appearance of the four vibrators used to cover the entire frequency spectrum
under observation.
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4 A. M. Wiggins, "Compliance meter for
pickups" Electronics, 22, 94/95 ; Oct. 1949.
5 J. G. Woodward and J. B. Halter, "The
measurement of the lateral mechanical impedance of phonograph pickups," J. Acotas.
Soc. Atn., 25; March 1953.
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vibrator, the reed is set into flexural
vibration and the pickup stylus is forced
to vibrate laterally at the frequency of
the driving current.
A small capacitance- pickup electrode
is situated near the upper end of the reed
and is used to measure the motion of the
reed. The alternating voltage generated
at the electrode has the frequency and
phase of the reed vibration and has a
magnitude proportional to the amplitude
of the vibration. When the reed has no
mechanical load and the driving current
is held constant, the electrode voltage
has a magnitude, leek and a phase angle,
<Po. When a phonograph pickup is in the
test position the reed motion is altered
in a manner depending on the pickup
mechanical impedance, and the electrode
voltage has a magnitude, lei, and a
phase angle, 0. Phase angles are measured relative to the driving current in
every instance. It can be shown° that
the mechanical impedance, ZML, of the
pickup, referred to the stylus tip, is given
in terms of the electrical measurements
by
ZML -_
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4. (Top) Diagram of cross section of
pickup used to obtain measurements of Fig. 3.
(center) Representation of mechanical system
of the same pickup, and (bottom) its complete
equivalent circuit.
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Fig. 3. Typical measurements obtained from ob-

servations on a modern microgroove crystal
pickup, using the vibrators of Fig. 2 as the
driving elements.

(1)

the complex mechanical impedance of the vibrating reed, itself.
This quantity, which must be known at
each frequency, is established for each
reed by a calibration procedure using
Z.vo is

BEARING

sary, but are sometimes used to obtain a
check on measurements made with the
other two vibrators.
The vibrators are mounted on dural
blocks fitted with plug -in connectors to
permit a rapid and easy interchange of
vibrators during a test. The four vibrators are shown in Fig. 2.

loads having known mechanical impedances.
The procedure for measuring the mechanical impedance of a pickup is the
following. The pickup stylus is carefully
seated in one of the grooves on the reed
platform and lei and m are measured at
each frequency of interest, using a
vacuum -tube voltmeter and a phase
meter for this purpose. Then the pickup
is removed from the vibrator and Ieol
and 00 are measured at each frequency.

These measured quantities are substituted in Eq. (1) together with the appropriate values of ZMO, and are thus
used to compute the unknown impedance, Zia, of the pickup. The impedance
computed in this way may be expressed
either as magnitude and phase angle os
as mechanical resistance and reactance,
the choice of form being one of convenience or of personal preference.
Since the pickup is always mounted
in some sort of pickup arm during the
impedance measurement, the computed
impedance is not, strictly speaking, that
of the pickup, but is rather the impedance of the pickup in conjunction with
the particular arm used. This is an advantage since the mechanical impedance
of a complete pickup -pickup arm assembly as it would be used in a phonograph
system may be studied. When it is desired to measure the impedance of the
pickup alone, it may be mounted in a
specially designed arm which does not
contribute to the mechanical impedance
in the frequency range of the measurements.
Each of the four vibrators which constitute the set previously mentioned has
a construction similar to that shown in
Fig. 1. The vibrators differ only in scale
to permit their use in different frequency
ranges. Thus, the lowest- frequency vibrator is used between 30 and 600 cps.
The highest -frequency vibrator is used
between 500 and 10,000 cps. The intermediate vibrators are often not neces-

The mechanical impedance has been
measured for a number of pickups of
various types. The measured impedance
of a crystal microgroove pickup is shown
in the lower part of Fig. 3. Measurements were made with the pickup
mounted on two different pickup arms.
Pickup arm "A" was the arm supplied
with a record player in which the pickup
was customarily used. Pickup arm "B"
was a special laboratory model. The impedance data are plotted as resistance
and reactance in mechanical kilohms.
Resistance values are, of course, always
positive. Reactance values may be either
positive or negative. A positive reactance means that the effective impedance
at the stylus tip is a mass. A negative
reactance means that the effective impedance at the stylus tip is a compliance.
The response -frequency characteristics for the pickup mounted on the two
arms are shown in the upper part of Fig.
3. This characteristic was obtained by
means of a pickup calibrator.° During a
test the calibrator forces the pickup
stylus to vibrate laterally with an accurately known and controllable amplitude and at any desired frequency within
the audio range, thus permitting rapid
and convenient measurements of the
pickup response. The stylus is driven
at constant amplitude below and constant velocity above 500 cps with a
smooth transition in the crossover region. An idealized response of a crystal

°J. G. Woodward, "A feedback -controlled calibrator for phonograph pickups,"
RCA Review 11, 301 -309; June, 1950.
(Continued on page 52)
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Fig. 5. The curves at the top show the resistance and reactance of a typical mechanical
resonant circuit shown in equivalent form in the
diagram at the bottom.
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Simplified Push -Pull Theory
JULIUS POSTAL
Part 2. Continuing the discussion of push -pull operation and why second -harmonic distortion is reduced or cancelled completely whereas third -harmonic distortion is not affected.
\TAL FUNCTIONING of the
push-pull output stage was disFCcussed
in Part 1 of this paper last
month, and the voltage relations obtaining in the two tube circuits were
shown to produce two equal and opposite signals of increased amplitude
when the grids were fed with signals
of equal amplitude and opposite phase.
Up to this point, this discussion has
given us no indication as to why such
a stage cancels out second -harmonic
distortion which is generated within
the stage itself. The reasons for this
will become apparent as we examine
what happens when we apply to the
push -pull grids a pair of signals which
are identical in frequency, waveform,
and amplitude, and of the same phase.
Using the push -pull circuit as before,
suppose we apply a pair of identical inphase sine- waves, each having an amplitude of 1 volt, to the two grids. This
is the situation set forth in Fig. 10.
At 0 deg. of the input signal to each
tube (Fig. 11), the voltage pattern will
be that of the now familiar quiescent
state.
At 90 deg., the fact that the signal
at each grid rises by 1 volt brings about
a 14 volt fall in the voltage at each
plate. This is shown in Fig. 12. But
what does our zero -center voltmeter
indicate? It indicates nothing. The
needle does not even budge. Why?
Since, with respect to ground, the voltage on both plates have moved downward in unison, they are both at the
same potential with respect to ground.
In short, there is no difference of potential across them. Since there is also
no difference of potential across the
phones, no current flows through them.
At 180 deg., the mid -point of both
input cycles, the voltage pattern is as
given in Fig. 13.
At 270 deg., both input waves are at
their negative peaks. Both control grids
\U-

1Ni1:

Warwick St., Brooklyn 7, N. Y.
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Fig. 12. Two in -phase signals at 90 deg. Note

that the voltmeter indicates zero potential
difference across the two plates.
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age swing between the two plates and
therefore no output voltage across the
plates.
The sanie applies to any signal -hum,
or other disturbance-which reaches
both of the push -pull tubes in- phase,
\whether it arrives via the control grid
circuit or from the power supply via
the plate circuit.

leo

TUBE
CP

360

Over- biased Operation

H-

We shall now try to prove graphically
that when we deliberately operate a
push -pull amplifier in such a way that
the bias on each of the push -pull tubes
is greater than Class A bias (as in class
ABC or class AB2), we are, in effect,
guaranteeing that on large signals (i.e.,
signals large enough to swing each tube
off the straight-line portion of its characteristic and onto the curved portion)
a greater or lesser amount of second harmonic energy will be generated in
each one of the push-pull tubes. In each
case, this second harmonic component
will be added vectorially to the fundamental.
A scope (preferably one with a balanced input circuit) or a harmonic
analyzer (if one happens to be available) will show that this second harmonic energy is present between each
push -pull plate and ground or between
each push -pull plate and the B+ connection point.*
On the other hand, if the indicating
instrument is connected across the two
push -pull plates, there will be no sign
of a second harmonic.
If the earphones are connected from
either plate to ground or from either
plate to the center -tap of the transformer

27oI

10. Two identical in -phase waves, each
having the same amplitude, are applied to the
grids of the push -pull stage.

Fig.

have become negative by 1 volt and
both plates have gone up by 14 volts
to 214 volts. (Fig. 14) Once more, we
must face the fact that no difference
of potential exists between the two
plates.
At 360 deg., the tail -end of both input cycle,. Fig. 15 applies.

11. Two identical signals are
applied,
with the relations shown for the 0 -deg. point

Fig.

of the cycle.

The conclusion to be drawn from all
this is that when a pair of equal and
-phase
in
signals is applied to the grids
of a balanced push -pull stage, both
plates rise and fall in unison.
No matter what point in the input
signal cycle we choose, and regardless
of what the voltage across each plate
and ground happens to be at any particular instant, both plates are always
at the same potential with respect to
ground.
Therefore, there is absolutely no difference of potential at any time between
the two plates themselves. The voltmeter
between the plates reads zero voltage
and no current whatever flows in the
earphones. The foregoing is summarized
in Table II.
In short, if a pair of equal, in -phase
signals are fed to the control grids of
a balanced push -pull stage, the voltage
at each plate will swing with respect
to ground, but there will be no volt-

JUNE, 1953

4 The B+ point is practically at a.c.
ground potential -to all but the lowest
audio frequencies-because of the output
filter capacitor of the power supply. This
capacitor is usually connected between the
Bi- point and ground.

o.

NO
CURRENT
FLOWS
THROUGH
THE
PHONES

Fig. 13. When the two signals are at 180 deg.
the situation is the same as during the quies-

cent state.

21

www.americanradiohistory.com
AmericanRadioHistory.Com

a
I

I

244,
ZERO
CENTER
VOLTMETER
I

I

I

I

I

I

I

I

I

I

o.

I

NO

I

CURRENT
LOWS
THROUGH
THE

V2

Fig.

14.

PHONES

At 270 deg. the voltage at each plate

has increased by the same amount, but there
is still no difference of potential between the

plates. The pointer of the meter remains stationary and no current flows through the
phones.

primary, the current flowing in the
phones will immediately show evidence
of a second harmonic. And the latter
may be of appreciable magnitude.
But if the phones are connected between the two plates and if the stage
is perfectly balanced, no second harmonic energy will flow in the phones.
Since hardly any push -pull stage is
perfectly balanced in practice, the second- harmonic component will never be
completely absent in the final output;
it will tend generally to be rather small
in amplitude, however, even under practical operating conditions.
A strong fundamental will be present
regardless of whether the output voltage is taken off single -ended or push pull. The second harmonic energy which

Fig.
is

16. Output waveform of a stage which
operating non -linearly and into which a
was originally fed. This is a
distorted or complex wave.

pure sine wave

has been generated in each half of the
push -pull stage will not be noted if the
output signal is taken off between one
push -pull plate and the other.
Graphical Analysis

Why this happens can be explained
very neatly by Fourier analysis. Let
us see, however, what can be done without mathematics -by simple graphical
analysis:
First, suppose we fix firmly in mind
the well known fact that the only waveform consisting of just one single frequency and no other is a pure sine wave.
Any time a pure sine wave is fed into
an amplifier and comes out altered in
any way, it can he shown that new frequencies not originally present in the
input signal have been added to it during its. passage through the amplifier.
The sanie applies whenever we declare
that a sine wave has undergone distortion; we are saying, in effect, that new
frequency components have been added
to it.
By definition, a sine wave to which
other frequency components have been

added, is considered a "complex" wave.
Assume now that we are feeding a
pure sine wave into an amplifier and
that an oscilloscope shows the output
wave -shape to be the "distorted" or
complex wave of Fig. 16.
This type of distortion-namely, the
flattening of one half -cycle and the
elongation of the other
quite common when a stage or a series of stages
is operating non -linearly.
More specifically, such distortion occurs when for some reason, like incorrect bias, the operating point of a tube
has been shifted away from the center
of the straight -line portion of its characteristic and, at the same time, the
strength of the applied signal is great
enough to swing the tube on to one of
the curved or non -linear portions of the

200.

A,
I

I

I

I

I

I

A
I

i

I

I

I

-

I

I

I

'

i

o.

V

O
CNURREN T

r HR00
THEWGH
HE
V

Fig.

15.

ZERO
CENTER
VOLTMETER

¡

I

I

-is

characteristic.
How this distortion -or change in
the original wave shape-comes about
can he shown graphically by simple
algebraic addition.
Figure 17 shows the pair of waveforms which are to be added. The
fundamental is a sine wave of frequency
f. The shorter waveform, 2f, has twice
the frequency of the fundamental and
is therefore its second harmonic. The
amplitude of the second harmonic shown
here is approximately 20 per cent that
of the fundamental. If the phase relationship of these two waves is that
shown in Fig. 17, we can expect them
to add vectorially as depicted in Fig. 18.
The resultant is the waveform drawn
in dotted line. It will have a more or
less flattened positive half cycle and an
elongated negative half cycle. When the
amplitude of the second harmonic with
respect to the fundamental exceeds a
value of approximately 20 per cent, the
resultant will tend to develop a dip or
valley in that half cycle which here appears flattened.
It should be noted that whenever a
stage is operating nonlinearly-i.e.,
generating second and other even -order
harmonic distortion-its plate current

yr

o.

PHONES

At 360

the same as

deg. the voltage picture is
during the quiescent state. At

no time during the cycle has the meter registered any potential difference, nor has any

current flowed through the phones.

-

son that these diagrams are predicated
on the use of an ordinary oscilloscope
that is, one which is not direct- coupled.
Such an oscilloscope will not pass the
d.c. component. (For that matter, neither
will any R -C coupled amplifier or any

interstage or output transformer.)
A complete treatment of the d.c. component is outside the scope of this discussion. Suffice to say that the d.c. components which arise in the two halves of
a balanced push -pull stage that is operating nonlinearly are always of equal
magnitude and in the same direction, at
any given moment, with respect to the
quiescent -state place-current axis ; therefore, they produce no difference of potential at any time across the push -pull
plates. Although these d.c. components
are present in the series current of the
power supply, they do not appear in the
output signal which is taken off across
the two pushpull plates.

will show evidence of a so- called "d.c.

component" which is not present during
linear amplification.
This d.c. component (also known as
the steady or rectified component, depending on the particular nomenclature
used) is omitted in the accompanying
waveform draw iin. i ,r the simple rea-

Two sine -wave components comprising the complex wave of Fig. 16. The
signals shown are the fundamental, f, and the
second harmonic, 2f, which has an amplitude
approximately 20 per cent of the fundamental.
Fig. 17.

22

Fig. 18. Vectorial addition of the fundamental
and its second harmonic. The dotted line is

the resultant,

If the distorted output waveform in
Fig. 16 (one flattened half cycle and one
elongated half cycle) is seen on an
oscilloscope connected across the upper
plate of our push -pull stage and ground
or the center -tap, we may also expect
to find the same kind of distorted signal
across the lower plate and ground, except that there will be a 180 -deg. phase
difference. (Fig. 19) The complex wave
present between the lower plate and
ground or CT can also be shown to be
made up of a fundamental and a second
harmonic in the phase relationship
shown in Fig. 20. (Note that it is once
again equal to about 20 per cent of the
fundamental.) Vectorial addition of the
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through the push -pull stage. All these
even-order components will be in -phase
and will therefore cancel out and disappear.

In all this reasoning we have assumed that each one of our push -pull
tubes has a straight -line portion. The
truth of the matter is that this so- called
straight -line portion is only an idealizaig. 19. Waveform between the lower push pull plate and ground when the distorted
wave of Fig. 16 appears at the upper plate.

tion of something that sloes not really
exist in reality. Fortunately, however.
the departure from genuine linearity is

two waves is represented in Fig. 21.
Once again the dotted line indicates the

not too serious in most cases.
The gratifying thing about the push pull connection is that it tends to cancel
out or reduce even -order components

resultant.
The waveform information for both
halves of the push -pull stage is summarized diagrammatically in Fig. 22.
Observe that in each case the fundamental frequency components are out
of phase; they will therefore yield amplified signal output voltage across the
push -pull plates and across the headphones, too. This amplified signal will
naturally have the same frequency as
the fundamental.

Fig. 23. Typical distorted or complex waveform of over -driven output stage. For symmertical overloading, the tube must be biased
at the center of the straight -line portion of
its characteristic.

the center of the truly straight
straight-line portion of an ideal characteristic.
Assume a sine -wave signal of such
magnitude as to overload the amplifier
mid yield the familiar waveform of Fig.
23, which is reminiscent of over -driven

at
RESULTANT

a!A_y_/i,

amplifiers.
Notice that this present waveform is
symmetrical both above and below the
horizontal axis. This can occur only
if the tube is biased to operate at the
center of the straight -line portion of
its characteristic. Under such circumstances, if too large a signal is applied.
the amplifier overloads, as expected,
1,1.u-symmetrically.
Obviously, the resultant is no longer
the pure sine wave with which we began. Rather, it is a complex wave consisting of a fundamental plus its third
harmonic. The two halves of the waveform -that is, the portions of the waveform which lie on either side of the
horizontal axis-are actually "mirror
images" of each other. This is typical
of any wave made up exclusively of
(Continued uu pa :;. IS)

Now gamine the phase relationship
aì

component-. of

41\_//t1_
2

Vectorial addition of waveforms on
the lower plate. Note that while the fundamental is 180 deg. out of phase with that of
Fig. 19, the second -harmonic components of
the two diagrams are in phase.
Fig. 20.

the two complex waves. The second
harmonics, interestingly enough, are
in- phase. Moreover, they are identical
in shape and have exactly the same
amplitude. They will therefore "get
lost" across the two push -pull plates
and there will be no second-harmonic
component in the currents flowing
through the phones.
What holds true for the second
harmonics of the two complex waves
will hold equally true for their 4th
harmonics, 6th harmonics, 8th harmonics-in fact for any evert -order
frequency components which are added
to the fundamental during its passage

A
analyzes the waveform on the
plate, while IBI shows that on the
plate. The fundamentals are opposite
in polarity, but the second harmonics are in
phase, and thus cancel out.

Fig. 22.

i

i

upper
lower

caused not only by deliberate operation
on the lower bend of each tube's characteristic. but also those which arise

to the inherent irregularities in
this so- called "straight-line portion".
The only thing needed in practice for
the dramatic reduction of such distortion is the best possible balance attainable in the two halves of the stage.
clue

Odd-order Harmonics

Thus far we have considered what
happens to even -order components of
the fundamental frequency in a push pull stage. Let us now turn to the matter of third and other odd -order harmonics.
Assume a vacuum tube biased exactly

representation of the frequency components which comprise the waveform of Fig. 23. The fundamental is f, and its
third harmonic is 3f. The resultant is shown
Fig. 24. Graphical

as a

dotted line.

TABLE II
Summary of the voltage distribution pattern at five different instants for
of in -phase input signals having the same amplitude and waveform.
Phase

angle
of each
input
signal

Ein.,
acting
at the
grid of

acting
at the
grid of

V1

Vs

0v.

0°
Fig. 21. Complex wave of Fig. 20 can be shown
to be made up of fundamental, f, and second

harmonic, 2f, with the amplitude of the latter
approximately 20 per cent of the former.
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90'

+

180'
270'

-

360°

Ein

v.
0 v.
1 v.
0 v.
1

+

-

E'»,,

Ein.,
between
the two
plates

between
the plate

of V, and
ground

between
the plate
of V, and
ground

0 v.

+ 200 v.

+200v.

Ov.

v.

+186v.

0 v.

0 v.

+ 200 v.

+ 186 v.
+ 200 v.

v.

+214v.
+ 200 v.

+214v.
+200v.

0 v.

0 v.

1

1

O

v.

0 v.

Which plate
is positive
with respect

to the other?

Neither
Neither
Neither
Neither
Neither

a

pair

Which way
does current
flow through
the phones?
No
No
No
No
No

flow
flow
flow
flow
flow
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The Pass Band of a
Transformer -Coupled Amplifier
J. F.

SODARO

A discussion of the transmission characteristics of an audio transformer and the parameters which affect it. The author reduces calculations to a minimum by the use of an abat.
DESIGNER is often confronted with
the problem of rapidly determining
the pass band of a transformer coupled amplifier. Straightforward application of the pertinent formulas is a
time -consuming process even with the
aid of a slide rule. It is the purpose of
this article to furnish a rapid, direct reading calculator for the one- and
three -decibel attenuation frequencies.
The calculator may also be used to select
combinations of circuit parameters
which afford a specified band width.
To review quickly the equivalent circuits which are used for this type of
calculation, refer to Fig. 1. In these
simplified schematics for an output
transformer, primary capacitance, hysteresis, and eddy- current resistance are
neglected, and the turns ratio is reduced
to unity. The leakage reactance at low
frequencies and the shunt inductance at
high frequencies are disregarded. Secondary circuit parameters are referred
to the primary side by using the turns
squared factor.'
The relative gain at low and high frequencies as compared with mid -frequency gain depends upon the values of
the effective circuit resistance r' and r"
as compared with the corresponding
inductive reactances. Thus, at low frequencies r', which is Rn and Ro in parallel, is compared with the primary inductive reactance to determine relative gain.
At high frequencies r", which is Rp and
Ro in series, is compared with the leakage inductive reactance.
Ti, r

2924 Selby Ave., Los Angeles 64, Calif.

1F. E. Terman, Radio Engineers Handbook, New York: McGraw -Hill Book Co.,
1943; pp. 385 -388.

Equivalent Circuit Components

Circuit component values corresponding to those in Fig. 1 can be measured
easily if these data are not available
from the manufacturer. The required
parameters are primary and secondary
winding resistance, primary incremental
inductance, leakage inductance, and the
turns ratio. Load resistance is generally
known and plate resistance is dependent
upon tube operation. With this information on hand the equations in Fig. 1 can
be utilized.

Winding resistance is generally measured with a resistance bridge. Although
the a.c. resistance is desired, the d.c.
resistance can be substituted in the
audio- frequency range. When multiple
windings are involved care must be
taken to group properly those windings
which constitute the complete primary
or secondary.
It is important that the primary inductance be measured at a suitable frequency with adequate applied voltage.
By this method the measured inductance
is more representative of circuit conditions in the lower cut-off region. The
usual values are 10 volts applied at 60
cps. This is minimum voltage which
will produce a core flux density representative of normal operation for most
transformers. The Hay inductance
bridge may be used and the transformer
secondary should be open- circuited.
If the circuit being designed is single ended, the d.c. magnetization current
must also flow through the primary
winding (assuming series feed) when
incremental inductance is measured. The
amount of current should be the anticipated plate current plus that current

nrr

n

LOW -FREQUENCY CIRCUIT

e,

INPUT

VOLTAGE
OUTPUT VOLTAGE
r, - PLATE (OR SOURCE) RESISTANCE
r, - LOAD
RESISTANCE
r, - PRIMARY WINDING RESISTANCE
IT - SECONDARY WINDING
RESISTANCE
-

e.-

r

RP

NIGN-

n

I.
is

FREQUENCY CIRCUIT

TRANSFORMER TURNS RATIO
- PRIMARY INDUCTANCE
- LEAKAGE INDUCTANCE
-

RP-

r,

R..

nr

+

r,

(r,.

rr)

R.

Fig. 1. Equivalent circuits of an audio transformer for low and high frequencies.

drawn through the primary winding by
any other element such as the screen
grid of a triode -connected pentode.
Leakage inductance is determined by
the measurement of primary inductance
when the secondary is short-circuited.
An inductance bridge may be used. This
measurement can be made at any convenient frequency and without passing
direct current through the winding.
Finally, the turns ratio is measured
by applying an a.c. voltage from a signal
generator to the primary and measuring
the resulting secondary voltage with a
vacuum-tube voltmeter. The signal generator should be adjusted to a mid -band
frequency in order to avoid high- or low frequency attenuation.
Graphical Calculations

The 1- and 3 -db attenuation frequencies can be determined rapidly for a
given circuit by reference to the nomogram of Fig. 2. Low- frequency cutoff
can be read on the left portion and high frequency cutoff on the right portion of
the chart. Thus, to determine the low frequency cutoff, select the value of effective resistance on the r' scale and the
value of primary inductance on the Ln
scale. Join these points with a straight
line and find the 1- and 3 -db attenuation
frequencies at the intersection of this
line with the f scale.
To determine the upper limits of the
pass band, enter with the effective resistance r". Join this point and the leakage inductance value on the L8 scale
with a straight line. Once more the attenuation frequencies are found at the
intersection of this line with the corresponding f scale.
Both of the above procedures are
reversible. In this way a specified frequency can be selected, a straight -edge
can be pivoted about this point, and
combinations of inductance and resistance observed which will yield the desired frequency.
In the case of push -pull class A and
class AB amplifiers, the same procedure
can be used provided that the plate resistance is taken as twice the value for
a single tube.
When applying this method to pentodes and beam power tubes the calculated upper cutoff may be high due to
the large source resistance. In these
cases the measured attenuation may be
controlled by circuit capacitance rather
than source and load resistances as
shown in Fig. 1. Another precaution
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which should be kept in mind is that the
application of negative feedback will increase the pass band and decrease the
amplification of all stages within the
feed -back loop.
Example

Consider the Triad HSM -89 transformer coupling push -pull KT -66's as
Class A triodes to a 16 -ohm voice coil.
For this application the total plate resi =tance is 10,000 ohms (twice the single

tube value). Primary resistance is 265
ohms and secondary resistance is 0.489
ohms. Primary inductance is approximately 233 henries and leakage inductance is 35.7 millihenries. The turns
ratio is 23 and n2 is 529.
The load resistance referred to the
primary is 529(16 +0.489) or 8720
ohms. The effective resistance r' is
8720 x 10,265/ (8720 + 10,265) or 4720
ohms, and r" is 8720+ 10,265 or 18,985
(use 19,000) ohms.

a straight line from 4720
scale to 0.0357 on the La scale.

Construct
on the

r"

Read 3.2 and 6.3 on the f scale. Thus,
the lower 3 -db frequency is 3.2 cps and
the 1 -db frequency is 6.3 cps.
Next, draw a straight line from 19,000
on the r" scale to 0.0357 on the La scale.
Read 43,000 and 85,000 on the f scale.
Thus, the upper 1 -db frequency is
43,000 cps and the 3 -db frequency is
85,000 cps.
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Top Tape Recording Performance
HAROLD REED

A discussion of some of the non -electronic factors
affecting quality recording and reproduction of sound.
IN

ADDITION TO maintaining the electronic section of a tape recorder in
such condition that it will give the
most efficient performance of which it
is capable, it is of the utmost importance-in the interest of faithful recording and reproduction of sound -that
the mechanical system be kept in peak
operating status. This entails checking
and testing of the various component
parts of the mechanical layout, and
especially-if the equipment is subjected to long hours of use, such as
occurs in radio broadcasting and recording studios -this inspection and
investigation into the competency of the
system to approach recognized standards must be frequent.
One of the most important considerations is the alignment of the recording
and playback heads. When only one recorder is being used and this machine
is employed both to record and to reproduce the program material, and provided the recorder utilizes one head for
both recording and reproduction, then
some misalignment of the head does
not necessarily result in sub-standard
performance. In this circumstance the
tape is drawn over the same head during both the recording and playback
operations and, as the misalignment
factor is identical for each operation,
quality reproduction response may be
obtained. This harmonious state of
affairs is not in evidence when several
recorders are in service and reproduction may be assigned to any one of the
machines, nor when the mechanism
employs separate record /playback

* Chief Engineer WOL, 1000 Connecticut
Ave., Washington 6, D. C.

1. A collection
of
several
useful
items needed in the
maintenance
of a
tape recorder.

Fig.

heads. unless all heads are in proper
alignment. Further, inferior results may
be obtained when playing tapes received
from outside sources.
Incorrect head alignment manifests
itself in poor quality in the form of
muddy, distorted response, lacking in
brilliance due to deficiency in reproduction of the higher audio frequencies
present in the original program material.
In the moderate price range, Magnecord recording equipment has proven
to be quite popular and considerable
thought and attention has been given to
maintaining its mechanism in a high
state of efficiency. The procedures outlined in this discussion, although based
on tests with this particular mechanism,
may generally be applied to other re-

corders.

Fig.

2.

Stand

-

mounted
V eeder
counter is coupled
to the capstan by
means of a flexible
shaft and the fitting
described.

26

"Standard" Tape

To afford interchangeability of tapes
between recorders the head gaps must
necessarily be in alignment with each
other. One suggested procedure, for a
recorder with a single record/playback
head, is to feed the signal output from
an audio oscillator at about 7500 cps
for 7 % -in. machines, or 15,000 cps for
I5 -in. machines, into one of the amplifiers, recording this signal for use as
a "standard" for all others. This socalled standard tape is then reproduced
on each of the other machines and the
head adjusted to obtain maximum output from each recorder by observing the
volume indicator or other signal level
indicating device. The head adjustment
consists simply in turning an adjustment screw in or out with a screwdriver
to change the physical position of the
head gap with respect to the tape, until
maximum response is acquired. This
procedure will ensure good high -frequency response for all the machines
aligned in this manner, even if the unit
used as a standard is in misalignment.
However, as indicated previously, tapes
received from outside sources that may
have been recorded on a mechanism in
perfect alignment may not faithfully
reproduce the program material when
played on recorders aligned as indicated
above.
A more satisfactory way to accomplish head alignment is to employ a
standard alignment tape such as is used
in the factories of recorder manufacturers, and obtainable from most large
jobbers. It is simply then a matter of
adjusting each machine for maximum
output as the standard tape moves over
the head.
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So far we have considered the recorder containing a single head for recording and reproducing, and of course,
an erase head. In the case of machines
containing a three-head assembly-that
is separate record, reproduce, and erase
heads-the same standard alignment
tape is used but the procedure is not
quite as simple as with the single head
unit.
The playback head is aligned first.
These assemblies contain locking screws
at the bottom of both heads, which must
first be loosened. Then with the recorder set on playback, and the alignment tape running over the assembly,
back off the alignment screw- accessible through a small hole in the front of
the case of the head-to establish definitely that the head is out of alignment,
as indicated by the volume indicator.
The locking screw under the playback
head is then tightened, and the alignment screw turned in a clockwise direction to bring the head into alignment,
as noted by maximum indication on
the meter. If the alignment screw is
turned too far -that is, beyond the peak
response indication on the volume indicator-it will be necessary to start again
at the beginning of the process.
The record head must now be brought
into alignment. The standard tape is
removed from the recorder and a blank
tape installed on the machine. With the
standard alignment tape on another recorder. its output is fed into the machine being adjusted, which is now set
in RECORD position. Adjustment procedure as described for the playback
head is followed, again obtaining maximum indication on the volume indicator
connected so as to measure the ouput
of the machine being adjusted. This
completes adjustment of the three -head
assembly. H the second recorder is not
available. an audio oscillator can be
used as the source of the high- frequency
signal for this alignment procedure. On
heads without locking screws it is advisable after alignment, to place a small
dab of speaker cement on the adjusting
screw head where it rests against the
head case, to prevent changes due to
vibration of the machine. This cement
is easily broken loose when further
alignments are to be made.
Worn heads will result in poor frequency response, this condition manifesting itself in a falling off of the
higher audio frequencies. The heads can
be expected to give satisfactory service
for about 1000 hours or more, depending upon such factors as the care with
which the mechanism is handled and
the operating speed employed. Tape
should never be in contact with the
heads during the high speed rewinding
process. Dirty heads also contribute to
a loss of the higher audio frequencies.
Some of the minute particles of the
tape coating wear off and cling to the
head laminations. Thus the heads should
be cleaned frequently with a lintless
cloth and absolutely clean carbon tetrachloride.
Erase heads normally have con-
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3. Method of using string and spring
balance to measure the pull of the mechanism

Fig.

in ounces.

for later transformation to torque
in inch -ounces.

siderably greater life than the record,/
playback heads and usually require no
physical adjustment. If the bias oscillator is supplying the proper erase voltage and the tape is not being erased
completely, the erase head should be
replaced. Heads may be obtained on a
revolving stock basis, credit being given
for return of the worn head to the
factory.
Speed Accuracy

To obtain top performance, the recorder mechanism must be maintained
at the correct rotational speed. Without close speed control, not only will
timing errors in reproduction occur, but
pitch variations may become noticeable.
Several methods were tried in an attempt to determine easily the speed of
any recorder, to correct speed discrepancies, and to keep timing errors
within a reasonable tolerance.
It was estimated that at the popular
7% in. /sec. tape speed, 562.5 feet of tape
should pass over the heads in 15 minutes, 1125 feet passing over in 30 minutes. For this test a new recording tape
was marked off with a steel tape measure, and white splicing-tape markers

were attached at 187.5, 375, 562.5, and
1125 feet, corresponding respectively to
5, 10, 15, and 30 minutes. In normal
operation of the mechanism the marker
of any particular footage should be
drawn over the head at the corresponding time required to pass this amount
of tape.
Another method is to employ a leader
and timing tape which is available in
150 -ft. reels in various forms to indicate known lengths, with marking
means at fixed intervals. Several of
these timing tapes can be spliced together and markers attached at any
time intervals desired. Figure 1 shows
at typical timing tape, a marker on a
piece of standard tape, and several other
aids to recorder maintenance.
An interesting technique tried in this
speed control problern consisted of
counting the revolutions per minute of
the recorder capstan. In testing new
Magnecorders it was learned that the
rotational speed of the capstan was
about 6.35 revolutions per second, 381
per minute, 5715 per 15 minutes and,
11430 per 30 minutes. A tachometer
was used to clock the capstan speed
and although a practical method, there
was concern about the accuracy because
of the possibility of reducing the speed
due to the pressure required to engage
the tachometer to the capstan.
What was considered a more satisfactory method was in the use of a
Veeder counter. The torque necessary
to turn the counter is negligible so
that no appreciable error occurs when
it is connected to the capstan. A short
length of A-in. copper tubing was used
to couple the flexible shaft from the
counter to the capstan. With a hack
saw, a slot was cut across the tubing
diameter so that it fitted in the coupling at the end of the counter flexible
drive. A machine screw with the correct -thread to fit the capstan shaft, was
soldered into the opposite end of the
copper tubing. This affords direct drive
between the capstan and Veeder counter. With the recorder and counter running. the rotational speed in revolutions
per minute is clocked with a stop watch.
The counter was fitted with two small
banana plugs, which in turn fit into
banana jacks mounted on a metal support. This assembly is attached to a
wooden base, which rests on the bench
or table and eliminates the need for
holding the counter during the checking. The arrangement is shown in
Fig. 2.
Tape Tension

4. Take -up assembly of Magnecorder,
the clutch with the knurled split
adjustment nut at the end of the shaft.

Fig.

showing

A number of factors contribute to
timing errors and speed variations.
Clutches at the rear of both the supply
and take -up reel spindles are employed
to produce the proper tape tension to
prevent either throwing or stalling of
the tape. Clutch friction on the supply
reel should be just great enough to prevent throwing the tape when the mechanism is stopped. Excessive resistance at

(Continued on page 59)
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Left: Charles Edison, Chairman of the Board of Thomas A. Edison, Incorporated, receives dictating machine award from

It editor C. G. McProud.
Center: Dr. Irving I. Schachtel, president of Sonotone Corporation, accepts hearing aid award. Right: Dave Oppenheim, director of Masterworks
Division, Columbia Records, Inc., being tendered classical award certificate won by Columbia's president, James B. Conkling.

Audio Engineering Awards
Reports of the various committees of judges show the reasons
for the selection of the award winners announced last month.
with the delayed distribution of the May issue of .E, a press
party was held at the "21" in New
York to announce the award recipients,
and to make formal presentation of the
certificates, one of which is shown below. Over one hundred representatives
of the press, company officials, and
recording artists were on hand for the
occasion. After the awards were presented. the reports of the various committees of judges were made public.
Since
readers have expressed interest in the complete reports, they are
being offered herewith. To a large extent, the reports indicate the methods by
which the decisions were made.
In the dictating instrument and hear-

ing aid categories, the committees studthe individual units thoroughly
within the criteria by which they were
being judged, and in both categories
the decisions were unanimous. In the
recording categories, there was naturally
sonic difference of opinion. The records
were played on a typical high -quality
installation set up by Irving Greene of
Asco Sound Corporation in a suite in
the Commodore Hotel. All equipment
used was of well known make, and was
considered by the committee as being
satisfactory. Judging was on the basis
of musical excellence and of technical
excellence. with separate scoring for
each. At the conclusion of the listening.
the scores were averaged to obtain the
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Dictating Instruments
One of the major considerations in establishing the Audio Engineering Awards was the need
for a study of consumer applications of audio
engineering theory and techniques. Dictating
instruments represent such an application to
consumer needs and were selected as one of the
divisions for the 1953 awards.
However, to make such a study and award
realistic, functional standards had to be created.
In other words, it was the responsibility of the
Committee to determine clearly what the primary functions of dictating instruments are in
terms of the consumer, and the degree to which
the various instruments satisfy these requirements. With these standards in mind, the Committee could then approach the technical analysis
of the instruments from a realistic point of
view. These functional requirements included
simplicity and ease of operation, simplicity and
case of transcription, durability, simplicity of
maintenance, and the degree to which the given
instrument supplied the fullest range of dictating
needs.

Musical and Technical Excellence in Popular Recording

E.lal'

final figures. Since some of the committee members were not musicians, their
scoring was restricted solely to technical
quality. The complete reports of the
various committees follow:
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Most important of all was the necessity of
defining the audio requirements of dictating
instruments. It goes without saying that dictating instrument recording is not to be equated
with musical or other forms of recording where
wide -range reproduction is requisite. Nor is it
intended to reproduce the human voice merely
for the sake of such reproduction. In a sense,
dictating instrument recording has one purpose:
to make it possible for the transcriber to hear
with a high degree of intelligibility the syllables
which are to be transcribed. It is especially
important that the person transcribing the recorded material be able to understand every
syllable; it is not enough that she be able to
follow the meaning by the grasp of most of
the words, as is adequate in ordinary conversa-
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Left to right: Henry

of Westminster Recording Co. Inc.; George R. Marek, Director of Artists and Repertoire, RCA -Victor;
Peter Bartok, president of Bartok Records, Inc.; William H. Fowler, vice president of Capitol Records, Inc.

L. Gage, vice- president

is imperative, therefore, that the instrument reproduce all the sounds dictated for a
rapid and efficient translation of the dictated
material to the typewritten page. Furthermore,
the dictating instrument recording should present this material with a minimum of fatigue
factors, including surface and other background

tion. It

noises.

X'ith reference to the instrument itself, it
should be considered as a time- saving and work saving tool. Where it creates obstacles in the
form of difficult, complex operation, complicated
indexing, etc., it fails to supply the needed advantages for which it was originally purchased.
It is the unanimous decision of this Committee
that the Award be given to Thomas A. Edison,
Incorporated for the V. P. Edison Voicewriter.
Judged by all the aforementioned criteria, this
instrument is preeminently successful. Quality
of reproduction is excellent. Furthermore, the
instrument has been ingeniously designed to
provide for extreme simplicity of operation as
either a dictating or transcribing instrument.
Size and shape have been so controlled that the
instrument is not merely portable, but "carry able" as well, making it possible for it to be
easily aim conveniently used outside the office.

it is a multiduty instrument, it is particularly suitable for the small office which needs
only one instrument and thus can be equipped
for a lower cost.
Since

Hearing Aids
The committee studying the design and construction of hearing aids did not attempt to evaluate the performance of the instruments in the
alleviation of the hearing loss -that is the function of the otologist. Since there arc many types
of hearing loss, with many of these requiring
specialized equipment to provide satisfactory
hearing, it was felt that it would be unwise to
perform the function of a research laboratory
in evaluating the various instruments. Furthermore, the scope of the award is not intended to
make any such comparison. It should be pointed
out specifically that the opinion of this committee should not be considered an endorsement of the instrument as a hearing aid, but
that it should be considered solely as an evaluation of the circuit design and its embodiment in
a manufactured product.
In studying these instruments, the committee
kept in mind the various criteria by which they
should be judged. If the award were to be given
for lowest cost of operation alone, obviously one
of the all- transistor hearing aids would be
chosen. If size were to be the governing factor,
then the internal design might have to be
skimped to keep the over -all dimensions of the
instrument within the limits established. The
general points studied included both size and
cost of operation, but these were not made
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of maximum importance.
While the all- transistor hearing aid undisputedly offers somewhat lower cost of operation,
it is felt that the present status of development
does not warrant the use of transistors in the
low -level first stages of a hearing aid because of
increased noise. It is considered probable that
this defect will be remedied at some time in the
near future.
Considering the mechanical and electrical features of all of the hearing aids studied, it is the
unanimous opinion of the judges that the major
effort in hearing aid design and production has
been achieved by Sonotone Corporation in its
Model 1010. The judicious use of a transistor in
the output stage, where its high electrical efficiency is most advantageous, is commended.
Cost of operation is reduced considerably below
that of the all -vacuum -tube hearing aid without sacrificing quiet operation. Also noted were
desirable mechanical features such as separation
of volume control from the on -off switch, and
the sturdy plug connections between the instrument and the earphone, the accessory microphones, and the telephone pickup device. With
respect to weight and compactness, the instrument annpares favorably with all others studied.

Classical Records
The Committee was particularly careful to
design test conditions which would eliminate any

factors which might interfere with an objective
appraisal of the musical and technical quality
of the recordings. Fine equipment was used and
the members of the Committee were all given
an opportunity to adjust themselves to the
characteristics of the equipment.
Twenty manufacturers were invited to submit
what they considered their major recording in
five categories for the year 1952. These categories were: symphonic, chamber, solo instrumental, vocal, and operatic. Sixteen companies
submitted recordings. The Committee determined
to ask the manufacturers to choose their major
recordings because such a device would supply
a means of determining what were the manufacturer? own attitudes toward classical recording in terms of performance and technique. On
this score, the Committee found that many of
the records submitted were poor both musically
and technically. These below -standard recording
efforts were marked by distortion, surface noise,
poor balance, simple inadequacy on the part of
the performer or performance, and in some cases,
sloppiness. Furthermore, the Committee decided
that on the basis of this experience, the next
awards would consider choice of repertoire a
significant factor in scoring.
Without exception, however, the winning recordings were of an unusually distinguished nature, and in each category, one or two additional
recordings were also of high caliber. It would

impossible to attribute a monopoly of quality
to either the major companies or the smaller
and more recently organized manufacturers.
Poor quality was predominantly found in the
be

recordings submitted by the small manufacturers
but, at the same time, many of them produced
recordings of a superb nature. In the case of
the larger manufacturers, generally speaking,
the quality of the recording was considerably
better than that obtainable only a few years ago.
Their major deficiencies apply to the musical
aspects of the recording.
The Committee was impressed by the general
advance in 33 -1/3 r.p.m. microgroove recording
and dismayed by the prevalence of such obvious
technical blunders as tape noise and poor surfaces. These were limited, however, to a minority.

Popular Records

Of an extremely large quantity of records
submitted to this Committee, it was necessary to
disqualify over 90 per cent in each of the
popular categories. These categories were: dance,
jazz, vocal, musical comedy, and novelty, with a
separate category devoted to folk music in general. The Committee was well aware of the practical problems faced by the popular recording
manufacturer. His major markets are the juke
box and the home consumer with an inexpensive
and low -grade record player. Therefore, he feels
the need to manufacture records for consumers
who will ordinarily turn the bass control, if
they have one, all the way up and the treble all
the way down. His products, therefore, are not
designed for superior instruments and this is the
justification for the low- quality recordings that
ensue. High distortion is only one of many
unsatisfactory conditions found throughout. We
should cite especially some of the radical peaking techniques employed.
Of the remaining records that were submitted
to the final Committee, quality was somewhat
better, but in no sense up to acceptable record ing standards if we arc to eliminate the practical
considerations faced by the popular recording
manufacturer.
Musically, most of the material was substandard, as is common knowledge. It is certainly
not news to recognize that this is not a period
of great popular music or of great popular performance. In the jazz category, it was the older
distinguished veterans who aroused attention.
It would be unfair to place all the blame on the
shoulders of the popular record manufacturer
who is forced to submit to the many market
conditions which affect his final product. It
must be pointed out, however, that it was the
opinion of the Committee that the winning recrepresent considerable
ordings unquestionably
superiority over every other single recording
submitted.

29

JUNE, 1953

www.americanradiohistory.com
AmericanRadioHistory.Com

Handbook of
Sound Reproduction
EDGAR M. VILLCHUR

Chapter 11. Part II. Loudspeakers (Coned).

Continuing the discussion of loudspeaker performance in
relation to the enclosure in which the speaker unit is mounted.
The "R-J" Enclosure

The "R -J" enclosure' (see Fig. 1110), a fairly recent commercial device,
makes use of the same type of Helmholtz acoustical resonance as the bass reflex cabinet. The small volume in back
of the cone makes the air cavity stiffness very great, but this stiffness is
counterbalanced through the duct arrangement which injects a large amount
of inertance and viscosity into the system. The acoustical resonator is not
tuned to the exact resonant frequency
of the speaker mechanism. However, the
acoustical resonant peak is reduced by
the high viscosity in the duct spaces.
This viscosity reduces the mechanical as
well as the acoustical resonant peak. Unlike the bass -reflex cabinet, the R -J enclosure imposes an added inertance-resistance load to the front of the cone as
well as to the back.
It will be seen, in Fig. 11 -10, that
the electrical analogy of the R-J encloContributing Editor,

of C.

The R -J enclosure was designed with
the particular purpose of reducing the
size of an adequate speaker enclosure.
Reduction of size also entails simplification of other problems, such as those
concerning vibration of the cabinet
walls.
The Acoustical Labyrinth

In the original design of the acoustical labyrinthe (Fig. 11-11) the back of
the speaker faces into a column which
is half a wave length at some low frequency at which the speaker is deficient.
The required dimensions of such a col umn are so large that it must be folded
back on itself for practical application.
Sound emitted from the end of the column into the room at the half -wave-
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' William Joseph and Frank Robbins,
"Practical aspects of the R-J speaker en-

closure," AUDIO ENGINEERING, V. 37, No.
1, p. 19,

sure is the sane as that of the bass -reflex
cabinet. The differences lie in the high
values of M and R, and the low value

Jan. 1953.

2 Benjamin Olney, "A method of eliminating cavity resonance, extending low frequency response and increasing acoustic
damping in cabinet type loudspeakers." 1.

Acous. Soc. Am.. V. 8, p. 104, Oct., 1936.

length frequency will be in phase with
sound frim the front of the cone, and
total output will be increased in this
frequency region. The walls of the col unut are lined with sound absorbent
material so that higher frequencies,
above 150 cps or so, are not transmitted.
The anti -resonant characteristics of
this device may also be used, as in the
tuned port enclosure, to inhibit voice coil travel at speaker resonance. In this
case, however, the mode of air resonance involved is that of the air column.
The length of folded conduit must be an
odd multiple of a quarter wave length
of the speaker resonant frequency, that
is, 'q, 3, etc. of the wave length. An
odd -quarter -wave column returns sound
to the speaker out of phase with motion
of the back of the cone. Reflection from
the end of an open pipe suffers a 180 deg. phase reversal. and the reflected
wave, having gone through a reversal
of both phase and direction. returns to
apply a pressure to the back of the cone
which opposes motion induced by the
input signal.
If the % wave -length anti -resonant
characteristics of a labyrinth enclosure
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and C represent the acoustical mass of the ducts, the viscosity of the ducts, and the compliance of the enclosure, respectively. Fig.
The acoustical labyrinth (drawing from the original U. S. patent, No. 2,031,500).
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Fig. 11 -12. (A) the acoustical horn as an impedance matching device (B) the same principle used in matching an antenna to a transmission line. (Delta match)

are to be used, the frequency corresponding to the conduit half wave length
falls an octave above speaker resonance,
where no speaker deficiency is to be expected. Uncalled for acoustical emphasis
at this frequency must therefore be
guarded against.
General Considerations in Design and
Construction of Cabinet Enclosures

The stiffness contributed by the air
space behind the speaker is not the only
problem which is encountered in cabinet
design. The design precautions appearing below apply to all of the enclosed
cabinet types that have so far been discussed.
Independent standing -wave resonances,
created by internal reflections between
parallel surfaces, may be set up within
the enclosure. Such resonances are particularly annoying because they occur
at higher frequencies. They may be
eliminated or reduced by lining the inside of the cabinet with sound absorbent
material (preferably with a small air
space between the material and the
cabinet wall) to damp out oscillatory
reflections. The same effect is produced
by filling the entire volume with some
soft cotton -like substance. Special lin-

ing material such as Kimsul or Fiberglas is made for this purpose, although
ordinary rug cushioning, tacked loosely
to all inside surfaces, is usually adequate. Certain cabinets have been designed with curved internal surfaces in
order to make the conditions for air column resonance unfavorable.
The walls of the cabinet are another
source of unwanted resonance. Unlike
a stringed instrument's wooden belly,
which is vital to the tone of the sound.
a good cabinet does not vibrate in sympathy with the music. Concrete or brick
enclosures are ideal, but involve obvious inconveniences. Wooden cabinets
must be sturdily built, with joints glued
and reinforced. No material thinner
than 34 -in. stock should be used anywhere, including the back, and the
builder should attach crossbars firmly
to the larger panels in order to increase
rigidity. Since totally enclosed cabinets
have greater pressure exerted against
their walls than cabinets which are
partly open, they must be particularly
well braced. The writer once saw a
case where a pronounced acoustical
peak, at about 175 cps, cleared up completely when the % in. plywood cabinet
back was replaced by one of sturdier

construction.
The grille cloth in front of the speaker
may also affect performance. This cloth
must be of very loosely -woven material,
such as burlap. A simple check of the
suitability of a cloth may be made by
stretching it across one's lips and blowing through it; there should be no appreciable resistance to the flow of air.
A metal grille for decoration and protection does no harm if it çannot rattle
and if it does not obstruct any appreciable area of the speaker cone.
Additional elements of cabinet design
which have an effect on speaker performance have been pointed out.3 One
of these is the short air column formed
by the thickness of the baffle into which
the cone faces. It has been demonstrated that the evenness of high -freHarry F. Olson, "Cabinets for high quality direct- radiator loudspeakers," Radio
and Television News, V. 45, p. 53, May,
3

TABLE

1

Optimum reverberation time vs. frequency
and room volume. (Values from Olson).
Room Volume,
Cu.

ft.

1,000

2,500

5,000

Optimum
reverberation
time at
1.0 sec.
0.8 sec. 0.9 sec.
50 cps
Optimum
reverberation
time above
1,000 cps 0.7 sec. 0.79 sec. 0.85 sec.

quency response is improved if the
speaker is mounted almost flush with the
front surface of the baffle. The points of
speaker support may be inset, by an

amount consistent with mechanical
strength.
Performance is also improved by designing the cabinet so that the front
does not form a right angle with the
sides.' Diagonal or curved corners may
be used instead, which mitigate irregularities in frequency response caused by
diffractive effects around the cabinet
edges. The diffracted waves have a
phase relation to the directly radiated
sound which varies with wave length,
producing reinforcement at some frequencies and cancellation at others.
These last two design factors are usually considered to be less important than
the ones preceding, and many cabinets
do not take them into consideration.
Horns

One of the most ancient of all acoustical couplers is the horn, the principle of
which is used in as simple a procedure
as putting a cupped hand to the mouth.
A horn is not a generator of sound, but
an inert coupling device which enables
a relatively small vibrating source to
engage large volumes of air.
The air in a horn may be conceived
of as a succession of cross-sectional
layers. A vibrating body (such as a diaphragm) at the narrow end, or throat,
is in immediate contact with the first of
these layers. Air movement resulting
from the vibrations is confined by the
4

Ibid.

1951.

TABLE 2
Absorption coefficient vs. frequency for various materials. (After Olson)
Frequency, cps,

128

512

1024

4096

in. Fiberglas tile
Cotton Draperies
(10 oz. per sq. yd.)
hung straight, in
contact with wall
Same as above, but velour,
18 oz. per sq. yd.
Velour, hung 4 in. from wall
0.4 -in. carpet, on 1/8 -in.
felt, on concrete
0.8 -in. wood sheathing, pine
Unpainted brick wall
Painted brick wall
Plaster on wood lath,
rough finish

.22

.97

.90

.52

.04

.11

.18

.44

.05

.09

.35
.45

.45
.52

.44
.44

.11

.37

.43

.10
.024
.012

.10

.08
.042
.020

.039

.061
.28

1

3/4

-in. Ozite
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.09

.031

.017

.089
.51

.27
.11

.07

.025
.07
.47
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11 -13. Illustration of independence of
cut -off frequency from horn length. Horns
terminating at A or B will have the same cutoff frequency as will the complete unit, since
the rate of flare is the same. Reflections from
the smaller diameter mouths, however, will be

Fig.

much worse.
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reflection and energy losses are avoided.
The three most significant characteristics of horn design that determine
its performance are: (1) type of flare
(i.e. conical, exponential, etc.) (2) rate
of flare and (3) diameter of mouth.
The conical horn was used in early
phonographs, and is still to be seen in
the megaphones employed by cheerleaders. Modern reproducing horns,
however, are almost all of an exponential or related type, that is, the crosssectional area increases as a function
of an exponential variable.
The exponential horn flare may be expressed by the equation:
S = Se'''
where S = cross -sectional area at point X
So = cross -sectional area at throat
E

= 2.718+

K =a constant
X = distance along horn axis. (Note
that at the throat, where X=0,

Fig. 11 -14. Development of the horn in reproducer design (A) rigidly coupled to reproducer (Edison); (B) attached by flexible tubing (Berliner); (C) curved to conserve space,
and with exponential flare; and IDI modern
folded bass horn for use with direct- radiator
driver

walls of the horn to each successive
layer, and since there is only a small
change in area from one layer to the
next, very little energy is wasted in the

transfer. The result is that the vibrating source is strongly coupled to, and
moves, all of the air in the horn, and
the effective radiating area of the source,
as seen from the point of view of the
room receiving the sound, is increased
towards the area of the large end, or
mouth of the horn. The increased air load impedance raises the mechanicoacoustical efficiency of the source
through the resistive component, and
lowers the resonant frequency of the
source through the acoustical mass component. The acoustical mass reflected
into the mechanical system of the source
may be so great as to overshadow the
mechanical mass at lower frequencies.
The horn as an impedance -matching
device is illustrated at (A) in Fig.
11 -12. The condition of high pressure
and low volume velocity of the air in
immediate contact with the vibrating
source is gradually transformed to the
low pressure and high volume velocity
at the horn's mouth. The impedance discontinuity between each layer of air in
the horn is very small, so that reflection
does not occur.
In Fig. 11 -12, (B) is an electrical
"horn" whose operation is analogous to
the acoustical device. This horn is an
actual impedance matching device used
in connection with matching an antenna
to its transmission line; the increased
spacing between conductors changes the
capacitance, and hence the total line impedance, and at such a gradual rate that

S =S.)
This type of horn is considered as increasing the effective area of the vibrating diaphragm at its throat approximately to that of its mouth.
A horn has a low- frequency cut-off
which is determined by its rate of flare,
below which frequency the diaphragm
is unloaded and the acoustical radiation
is practically zero. The more gradual
this rate the lower the cut -off frequency,
so that bass horns require a very slow
flare. A horn with a given flare will exhibit the same cut -off point regardless of
its length, as shown in Fig. 11 -13, although the decreased mouth diameters
associated with the shorter lengths will
affect performance in other ways.
Feu t -o// =

KC

flare equation
of
(above)
= velocity of sound
The size of the horn mouth determines
the degree of impedance discontinuity
C = constant

where K

between the mouth and the area into
which the horn radiates. The smaller the
mouth diameter in relation to the wave
length of the sound the greater will be
the reflection of sound from the mouth
back to the throat, and the greater the
irregularities, especially near the cutoff frequency. For relatively smooth reproduction the mouth diameter is generally made equal to at least one -third
the wave length of the lowest frequency
to be reproduced. A low- frequency horn,
combining a slow flare with a large
mouth diameter, must thus be very long.
The size of the horn throat is also
significant, aside from questions of flare.
The smaller the throat area the greater
will be the acoustical pressures built up.
Air is itself non -linear -the change of
volume velocity is not exactly proportional to pressure changes-but this
effect is negligible except when very
large pressures are built up. The absolute diameter of the throat area, therefore, is a limiting factor in the power
handling capability of a horn when a
given percentage of distortion is postulated. The larger the throat area the
greater the power handling capability.
Because of the large increase of air load impedance that properly designed
horns make possible they are the most
efficient of acoustical couplers (efficiencies of from 25 to 50 per cent for horn
systems are usual) ; they lower the
resonant frequency of the mechanical
system of the driver by the greatest
amount; and they enable a given speaker
to perform with least distortion and frequency irregularities. The diaphragm
excursion is severely reduced for the
same acoustical power, and mechanical
resonances are highly damped by the
air resistance engaged by the horn
mouth and reflected back to the throat.
The disadvantages of horns lie in their
size and difficulty of construction. The
(Continued on page 35)
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McProud corner cabinet, combining reflex ports and horn loading.
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sharpness of the horn radiation pattern.
as in the case of direct -radiator loudspeakers, is inversely proportional to the
frequency being reproduced and to the
effective radiating area at the mouth.
Horn -type loudspeakers are made as
a unit in certain models, notably tweeters (where the high frequencies involved make possible small mouth diameters and relatively fast rates of flare)
and public-address speakers. Where the
horn is thin -walled for economy, a
damping ring is usually applied to the
rim of its mouth for the purpose of
dissipating wall vibrations and to prevent reflection in the material itself.
This is comparable to the edge damping employed in some cone speakers.
Horns are also used as separate coupling devices, driven by speakers designed as direct radiators. For practical
use at bass frequencies the horn must
be folded by reason of the required
length.' Figure 11 -14 illustrates the
development of reproducer horn design
over the past seventy -five years.
Variations in Basic Design

Many variations and combinations of
the basic speaker mounting systems described in this chapter are possible.
Horn -loading on the rear of the cone,
for example, may be combined with
baffled direct radiation from the front.
Another design variation appears in the
McProud corner cabinet,e a reflex enclosure whose ports are horn -loaded by
the cabinet and room walls (see Fig.
11 -15). The ports of this enclosure
are highly damped by the radiation resistance of the horns, and the resistive
component introduced into the Helmholtz resonator is so great that critical
tuning is no longer necessary.
Mounting Location and Room Acoustics

There is not too much that can be
done about room acoustics, but the
mounting location of the speaker can be
chosen to counteract acoustical disadvantages :
1. The high -frequency speaker should
command as much of the room as possible, so as not to have the treble confined to a relatively narrow beam. Treble
dispersion may also be achieved by using
indirect sound; one enclosure design'
The "Klipschorn," which uses the room
walls as part of the horn, is an example
of this type -see Paul W. Klipsch, "A low frequency horn of small dimensions," J.
Acons. Soc. Am., V. 13, Oct., 1941.
a C. G. McProud, "A new corner speaker
design," AUDIO ENGINEERING, v. 33, Nos.
1 and 2, Jan. -Feb., 1949.
Philippe Forestier, "A step towards
high- fidelity reproduction: the 'Focalizing
Baffle'," (in French) TSF et TV No. 280,
a

Feb.. 1952.
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snakes use ui a section of an ellipsoid of
revolution to reflect and disperse sound
in many directions.
2. If possible the bass speaker should
face into a reduced solid angle in order

to increase the efficiency of the acoustical "bite."
3. Efforts should be made to avoid
the formation of standing waves between parallel reflecting surfaces.
Catercornered mounting is thus ideal
on all of the three counts aboye. The
roost itself can also be treated acoustically. but aside from a few hard- bitten
bachelor acousticians this is not a practical procedure, except to a very limited
extent. The reflection characteristics of

the room surfaces are very important.
affecting reverberation time and the
tendency to room resonances. The reverberation time, relative to room volume and frequency, that is considered
optimum is listed in Table 1. Too low a
reverberation time creates a "dead" tone.
If taste runs to heavy rugs and wall
drapes. overstuffed furniture, and an
acoustically treated ceiling, this result
may be expected. Such room characteristics have an additional significance
beyond the direct effect on reverberation
-the absorption coefficient of most materials varies with frequency (see Table
2), and the intensity levels to which the
higher frequencies build up may be discriminated against more than they would
be in the typical concert hall.
\\'lien the room is too reverberant, on
the other hand, musical tones are
smeared rather than blended, and the
distinctness of orchestral voices is impaired. This effect is likely to be found
in modern -style rooms with bare, polished surfaces, no upholstered furniture.
and a severe regularity of shape which
encourages standing waves. The use of
rugs, drapes, and screens to make the
reflecting surfaces more absorbent and
to break them up, all serve to alleviate
the situation. An open window, of
course, may be considered as a perfectly
absorbent body, since it returns practically no sound.
Reverberation time has been measured
roughly by ear and stop -watch, but accurate measurement involves much more
complicated equipment. Since the optimum time cannot be rigorously determined anyhow, the general subjective
impression of musical quality may serve
to give sonic indication of the reverberation characteristics of the living roost.
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Patentable Features in Radio
Inventions
ALBERT WOODRUFF GRAY

Patentability of an invention is based upon a number of specified requirements -all of which must be fulfilled to warrant the granting of a patent.
The author lists these reqiurements, and cites examples of familiar devices.
aco the Federal Court
Michigan said in a decision
holding two radio patents invalid,
"Where. as here, it appears that a patent
has merely accomplished an old result
by a combination of means which. singly
or in a similar combination. were disclosed by a prior art. anti the patent has
made no advance over the prior art beyond that which would be accomplished
by a mechanical skill in the art, there is
no patentable invention."
In this instance the inventor of a
"peak detector" and an "amplifier volume control" suffered the same disappointment he dill in another adverse decision relating to a radio patent where
Judge Learned Hand. of the Federal
Appellate Court said of radio patents.
"Especially in the radio art is it
dangerous to be impressed by new details; the subject is all very unfamiliar
to us; we must proceed quite in the dark
guided only by the interested advice of
those whose conclusions we are personally unable to check as we sometimes
can in the mechanical arts. The industry
has been the object of an amazingly
assiduous ingenuity and we are to suppose that many permutations will appear
spontaneously from the constant efforts
of numerous competitive experimenters.
True. this may be used as special evidence of invention when the need is old
and the success striking, but it counts
strongly against the novelty merely as
such.
"We put this patent down as one of
those step by step advances not beyond
the compass of capable investigators
who run down every lead and cull out
those which appear advantageous. It
might be desirable to promote such activities by limited monopolies, but that
is not the law. Patents do not go to
patient and exhaustive experiment, they
are the reward of exceptional talent."
The law by which the Federal Court
measured these discoveries for the qualifications required for patent protection.
provides, "Any person who has invented
or discovered any new and useful art.
machine, manufacture or composition of
matter or any new and useful improve. may
obtain a
ment thereof
patent therefor." In this statute, changed
by the 1952 amendment. "process" is
now substituted for the word "art."
AFEW YEARS

in

...

35 -36 761h St., Jackson

Heights, N. Y.

sufficient. Novelty may reside in the arrangement or combination of old eleThese three tvords, '.invented." "new"
and "useful," measure the right of an ments whereby an advantageous result
inventor to patent protection for his dis- is accomplished."
Then of the defense that the invention
covery. In a lawsuit last year before the
Federal Court in Texas, the role of these on which this infringement suit was
based had been anticipated by an earlier
three ternis clearly appeared.
discovery the court added.
A manufacturer for a number of years
"Anticipation prevents invention if
had been producing a housed opaque
picture projector in which a pointed before the (late when the patentee made
arrow was thrown on a screen as a sub- it. Such invention may consist of prior
stitute for the pointer long used by patents or publications and it is of no
speakers in designating objects on the consequence that the patentee made the
invention of his own efforts and thoughts
screen to which they referred.
The patent specifications as detailed and in ignorance of the prior invention
of another, since prior invention is what
by the court were, "A complete housing
controls."
of lights and reflecting mirrors and a
An action in the Federal Court in
hell upon which the opaque object is
New Jersey a few years ago involved
placed for projection, and an outside
knob for the operation of the pointed the validity of a patent relating to radio
arrow to follow the object as it is receivers. In its decision that here there
was no patentable invention but merely
thrown upon the screen."
This invention had been exhibited in an aggregation of elements "each old
Chicago in 1950 and six months later and each functioning in their well known
one of those to whom this invention had orbits of influence." the court referred to
been displayed undertook the production the authority of a ruling of the United
States Supreme Court in which a patent
of the same apparatus, merely substitutfor the improvement of protective deing a dot for the arrow of the inventor.
vices for electric cable joints was denied
The action for infringement was met validity.
by the usual defense -the invalidity of
"The fact that the combination withthe patent. In its decision the Federal out it was old
does not prevent invenCourt said of these essential features, tion by the addition of a new
and useful
the three key words of the statute deelement." said that court, "but the addifining the right of an inventor to a
tion Hurst be the result of invention, not
patent,
mere exercise of the skill of a calling
The subject matter of a patent must the
and not one plainly indicated by the
be new and useful. It must call for the
exercise of an inventive or creative prior art."
function of the mind as distinguished Improvements Not Necessarily Invention
from the mere exercise of knowledge
The validity of a patent on a slide rule
and judgment expected of those skilled
in the particular art. This is true was challenged a few years ago in an
whether the invention claim consists of infringement suit. Holding that patent
an entire machine or improvement of a invalid as neither novel nor an invenmachine or a combination of several tion, the court outlined the distinction
mechanical powers. Patent rights of this between improvements and patentable
sort are given to inventors of sonic new discoveries.
"An ordinary carpenter's square is
and useful machine or some new and
nothing more than a right angle piece of
useful improvement thereof."
This the court supplemented with a steel with calibrations inside and outside
comment on the interpretation of the es- of each arm. The same is also true of
sential in the statute that the invention other common tools such as the plumb,
the level anti the compass, going hack
must be "new."
"Changes of shape or form to produce to the days of the building of King
new inventions or results must be pat- Solomon's Temple. So it is with the
entable but patentable novelty includes slide rule.
"It is a marvellously ingenious basic
more than mere changes of prior inventions, since the changes must amount to invention but it has been in the public
(Continued tna pane 53)
invention. Mere novelty of forni is inCriteria for Validity
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ANNOUNCING
THE

AMPEX 350

TAPE

RECORDER

A NEW MODEL

by the
leader in tape recording
Ever since the first AMPEX (the Model 200) set
a milestone in progress by making recorded

life," the broadcasting and
recording industries have rightly expected new
AMPEX models to set the pace.
sound "come to

A NEW

SLAP,'"

on operating convenience
With introduction of the AMPEX 350, a new
30° slant on the top plate puts the reels,
editirg knobs and all controls within easier
reach of any operator tall or short, standing
or siting. Tape editing is faster and less
tedio.Is. Servicing is simplified by pivoting of
the top plate and sliding out of the internal

-

assemblies.

A

-M

R T)

of reliability
precision of timing, response to controls and
freedom from breakdowns and repairs, AMPEX
In

Tape Recorders have consistently led the industry. For utmost reliability, this new Model 350
has a three motor tape transport mechanism
(prev.ously used in the AMPEX 300, but now
available in this lower priced machine).

:4 NEW REASON
to change to the best
AMPEX MODEL 350
Tape speeds -7 1/2 & 15 in /sec. or 3 3/4

&

71

in /sec.

Frequency response
15 in /sec.
2 db from 30
71/2 in /sec.
2 db from 30
± 4 db from 30
3 3/4 in /sec.
.- 2 db from 50

-±
-±
-

to 15,OOC cycles
to 10,000 cycles
to 15,00C cycles
to 7,500 cycles

If you plan for tomorrow, buy AMPEX today
For further details write today to Dept. 812284

Ultra high fidelity recording is now priced within
reach of discriminating users in every field
radio stations, home high fidelity systems,
schocls, industry and professional music. And
because the AMPEX 350 is built to last, it will
cost tie least per hour, per week and per year.

-

AM EX
ELECTRIC CORPORATION
934 CHARTER STREET, REDWOOD CITY, CALIFORNIA
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AE Goes to London and Paris
C. G. McPROUD

Combining business with a vacation, the "Party Trip to England" visits factories, castles, the Radio Components Show,
the British Industry Fair -and both banks of the Seine.
NTU .,I April 1953. the stn
u I.
was shining brightly over Nev
York International Airport -but all
the sunshine was intercepted long before
I

I

it reached the rain -drenched aluminum
eagles waiting to be loaded. But the
spirits of the sixteen members of the
"Party Trip to England" were not
dampened at all. Arranged by Leonard
Carduner of British Industries Corporation in the United States and Richard
Arbib. H. V. Slade. Harold Leak.
George Marriott. and G. A. Briggs -all
of England-the trip was a delight from
the first meeting at the airport until the
entire group was back home again.
Getting together with others in the
industry is the basic reason behind all
the shows. Audio Fairs, and other
gatherings of those who participate in
the audio business, but it is not often
that we are able to meet more than one
of two of our opposite numbers from
other countries at the same time. Recognizing this, Mr. Carduner- Leonardfathered the idea that it would he good
for everyone if we actually made an effort to be good neighbors -even though
we were three to six thousand miles

apart normally. On this premise alone,
the trip was a complete success; judged
solely as a vacation, it would he rated as
equally successful. In England. our hosts
regularly referred to us as "Our American Friends," which undoubtedly contributed much to the feeling of good fellowship throughout the trip. We only hope
that our hosts and many others we met
on the trip will consider themselves our
British friends.
Take -Off Day

On the afternoon of the aforementioned April 10, four people from Los
Angeles. six from Chicago, and six from
New York-along with a few well wishing friends-foregathered in a small
private room at the airport to get acquainted and to get in the proper spirit
for an overseas trip. After a suitable
interval. they went aboard Pan American's President Special-the actual
boarding being interrupted long enough
to take the picture shown on this page.
Upon arrival at London Airport around
11 :00 the next morning. the group was
met by Dick Arbib (Multicore Solder)
and a 'fleet of cars which delivered every-

one at the Dorchester Hotel. Following
an afternoon's rest and a big and excellent dinner, the party broke up for that
clay. But only long enough to catch up
on sleep, for bright and early on Sunday
morning. the cars appeared and provided
a day's sightseeing which concluded with
a visit to Harold Leak's home and dinner as Mr. Arbib's guests again.
Monday morning was all for sightseeing again, with lunch and dinner as
guests of Hector V. Slade (Garrard
changers), interspersed with a very
thorough inspection trip through the two
Garrard plants at Swindon. Tuesday
except for a short evening party as G.
A. Briggs' guests- Wednesday, and
Thursday were given over to the Radio
Components Show -the tenth annual affair given by the Radio and Electronic
Component Manufacturers Federation.
The men were guests of the RECMF for
Tuesday's lunch, and again of Multicore
for Wednesday's, after which we went
out to Wembley to visit the research
laboratories of General Electric Co. Ltd..
for a inside view of two of its specialized
departments and a demonstration of a
new metal-cone loudspeaker which was
shown monaurally as a single unit and

-

binaurally using two groups of three
speakers each with tape -recorded material and with a live program which
originated in a small studio elsewhere in
the building. This observer, after coming
to conclusions as to the relative positions
of the various instruments, made a quick
sprint to the studio to see if the orientation was like it sounded. Except for the
fact that the violinist was on the opposite
side of a ribbon microphone from the
other instruments located near it, the
position was exactly as it had been
daily
pictured in the mind. After tea
occurence in England, of course -we
took another trip to an old (1135 A.D.)
inn on the Thames for dinner as the
guests of GEC's George Marriott -the
ladies having joined us en route.
Thursday was spent in further visits
to the Components show-followed by
the Grand Ball on the concluding night
of the show. To Paris by plane the next
clay, and a few days spent in sightseeing,
followed by the writer's visits to audio
spots of interest which included the
radio studios, the Audax plant to hear
the lonophonc, Film et Radio to hear
the Focalizer Baffle, and the offices of
the the French radio magazine Toute la
Radio, where we met Editor Aisberg;
and later to Editions Chiron where we
met Georges Giniaux, publisher of
TSF et TV, L'Onde Electrique, and

-a

They're off! Left to right: C. G. McProud, Mrs. McProud, Adolph Gross (Pilot Radio national
Los
distributor) Mrs. Gross, Sam Poncher (Newark Electric Co.) Clancy Nystrom (Kierulff,
Angeles), Mrs. Poncher, Leonard Carduner (British Industries Corp.), Mrs. Nystrom, Mrs.
Carduner, Harry A. Lasure (Mfgrs. Rep., Los Angeles), Mrs. Lasure, S. I. Neiman, (Intl Sight
Mrs.
and Sound Exp'n president, Chicago), Ken Prince (Parts Show entrepreneur, Chicago),
Neiman, and Mrs. Prince
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Pilctunci AF-E24

SI1:.50

PILOT
runs an ad for Hi-Fidelity
Pilotuners and Amplifiers
without listing features!

PIIOTUN:R AF723

$79.95

Yes,
IS

- listi.g of features
- would take

important. But

a

suparb

PILOT

instruments.

So may we suggest,

PROTONE AMFl1=1EP AA-901

$99.50

on hi -fi equipment

good four pages of fine
type to ist all the outstanding features of these
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-

send

for our beautifully illustrated.
completely desciptive color folder. Read it in comfort, at your
in the coJpon belDw

leisure. ComFa-e

PILOTUNERS

and AMPLI°IERS,

feature for feature with any others on the market.
PILOT's superiority for yourself. You'll be glad you did!
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FAMOUS PILOT
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ó

FAMOUS PILOT "FIRST,"

FAMOUS PILOT

'FIRST!"

1937...

1928 ...First

First home

First truly portable

Government licensed

short-wave receiver

battery receiver

=

PILOT RADIO CORP., "The Standard of Excellence."
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A rather large number of tape decks
made their appearance at the RECMF
show-most being in the category of the
medium-priced U. S. models the EMI
equipment rivals the finest produced
here, and for original recording these
machines are still being operated at 30 in.
per sec. Workmanship appears to be uniformly excellent, especially with mechanical assemblies. While we are accustomed to a certain range of control knob varieties in this country, we noted
another range-enti rely different -on
British equipment.
;

The French Picture

At the RECMF show -left to right: Ken Prince, Adolph Gross, Richard Arbib of Multicore
Solders, Sam Poncher, Leonard Carduner, Clancy Nystrom,
the writer.

the new sound magazine La Revue do
Sou, which made its bow with the
April issue. For an interesting dinner some time, try being the guest of a
French publisher who speaks only a few
words of English (assuming you can
speak less than half that many words of
French), and an interpreter who speaks
both. To stake it interesting, add two
wives-one who speaks only French and
one who speaks only English. Such was
our experience with M. Giniaux, but we
all made out satisfactorily. with relatively little misunderstanding.
Temporary Breakup

On Tuesday April 21, the party broke
up for a few days -some went further
east to Rome and Switzerland, some
stayed in France, while the writer returned to England for a short motor trip
through the south counties, returning to
London the following Monday. Tuesday
was devoted to a visit to the plant of
Goodmans Industries, Ltd., in \Wembley,
and to a farewell dinner given by the
Carduners at the Savoy. .Most of the
group left England on Wednesday, but
this observer felt there were still a few
things that should be seen, such as the
E\1I studios, the BBC studios, the
Tower of London, the British Industries
Fair, and the changing of the guard at
Buckingham Palace. In between, we
were the guests of the Radio Industry
Club, which meets monthly, and of a few
other British friends at various events.
Among these were H. A. Hartley. whom
we had met at various Audio Fairs in
New York; Andrew Reid. press officer
for the Radio Industr_ Council from
whom we have received many communications and British Radio Standards;
William T. Ash, RECMF Secretary;
H. F. Smith and Hugh S. Pocock. editor

"SI" Neiman, Harry Lasure, and

and managing editor respectively of
Wireless World; and H. G. Foster.

managing editor of Electronic Engineering. The case in making friends in England indicates that if we were to stay
long enough to spend a few hours with
each we would be there forever.
Impressions from England

Differences in manufacturing practices in England and in the United
States appear to be the result of the differences in the economies of the two
countries. While the U. S. practice is
to "farm out" as much of the construction work as possible
least in many
plants -the exact opposite seems to prevail in England. Garrard, for example.
makes all the individual "bits and pieces"
used in the assembly of its record
changers- including such specialized
units as the motors. Laminations for
both rotor and stator are punched out,
assembled, and mounted to complete the
motor ; the large panel for the top assembly is punched out and shaped, turntables are stamped, all of the various
intricate parts are made -with close
quality control -in the same plants. The
sanie condition obtains at Goodmas.
where all the loudspeaker punchings and
stampings are made, and where even the
cones are made right in the speaker
plant. The differences in U.S. and British manufacturing processes were particularly noticeable in these two factories.
Interest in audio is well developed in
England, but, again because of the difference in the economies of the two
countries, there has not yet developed
the wide public interest that is prevalent
in the U. S. Those who have a highly
developed sense of interest in audio are
serious and very quality-conscious
perhaps even more so than here, but
there are not so many of them.

-at

-

One of the principal reasons for visiting Paris -aside from the better known
ones -was to see and hear the Ionophone, which has received so much
glowing publicity in the popular press.
In our opinion, this equipment undoubtedly provides an efficient method for
coupling ultrasonic frequencies to the air,
since it is claimed to work well up to
100 kc. However, as a speaker in the
higher audio ranges -say, from 300 to
20.000 cps-we were not impressed.
especially considering the equipment required for its operation and the continuous power consumption of around 50
watts. As is well known, this power is
fed-as r.f. -to the unit to ionize the air.
the modulation being applied to the oscillator unit. The hiss that was noted by
earlier observers has been eliminated
in the more recent models and is no
longer a disadvantage. But it remains
the opinion of the writer that for audio
use-as a tweeter and /or super-tweeter
-the lonophone offers no advantages
over a high -quality dynamic reproducer.
and that it has the disadvantage of
higher initial cost as well as a continuing
operating cost.
The Focalizer Baffle-previously mentioned in these pages at times
also
viewed with mixed opinions. Constructed. in its present form, of staff
but realizable in molded plastic in large
quantities -this unit can be made with
almost any desired directional pattern.
For many applications, this would present a considerable advantage, where, it
was desired to provide sound coverage
over a limited area, for example. However, as a single -unit high -quality
speaker. it does not appear to have adequate low- or high- frequency response.

-is

Broadcasting and Recording Studios

Several interesting hours were spent
in visiting the studios of Radiodiffusion

Francaise, the British Broadcasting
Corporation, and EMI -which does the
recording for many of our imported
labels. One outstanding difference noted
in Paris was the use of cream -colored
equipment. Racks, panels, control consoles, and tape and disc recorders were
all of a pleasant cream color -providing
somewhat more light in operating
quarters. Studios were decorated in a
pleasing manner-with suitable and interesting ornamentation -and in many
instances arranged so as to provide for
controllable acoustics within the same
area. One studio was equipped with a
(Continued on page 62)

AUDIO ENGINEERING

40

www.americanradiohistory.com
AmericanRadioHistory.Com

-

JUNE, 1953

SPECIALIZATION

MAKES THE DIFFERENCE
Specialization may be defined as the concentration of

all effort

to

a special or

specific course

of action

Even a mechanical device concerned with the function of record
reproduction should possess all the advantages of such specialization.

Most units undertake to do much more. They change records,
mix records, flip records, reject records, and assume a multitude of other
functions. This is 'generalization as distinguished from 'specialization'.

The REK -O-KUT turntable, on the other hand, is cevoted
entirely to playing records. And every design feature, every fragment
of engineering know -how has been devoted and restricted
to the all- important job of playing records ... to provide the
constant, steady, unwavering record motion necessary for
the faithful reproduction of records free of mechanical distortion.
Specialization makes that difference. And all of the
efforts and facilities of the manufacturer shall continue

objective...
that one aim: To make the finest turntables in the world.
to be intensively devoted to that one

There is a REK -O -KUT Turntable for your specific discriminating
requirement. Seven models are available at prices ranging from $59.50.
At Leading Radio Parts Distributors and at Sound and Music Dealers.

Write for Descriptive Literature

L
TURNTABLES
REK-O-KUT COMPANY,

38.03M Queens Boulevard, Long Island City 1, New York

Export Division: 458 Broadway, New York 13, U. S. A. Cables- Morhanex
In Canada: Atlas Radio Corp.. Ltd., 560 King Street, W., Toronto 2B
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Equipment Report
LEAK TL-12 AMPLIFIER with VARI -SLOPE CONTROL
amplifiers to be equipped with any means for varying the
slope of the treble roll -off obtained by
the use of the high- frequency tone control
is the Leak \'ari-Slope preamplifier, which
was studied with the Leak TL -12 triple loop "Point One" power amplifier. Both
sections incorporate some interesting features which differ in design principles from
most American circuits. The Leak amplifier, as is well known, is British built.
The preamplifier employs only one tube
a dual triode. It is equipped with type
ECC8I, which is replaceable with the
American 12AT7. All inputs are channeled
through both stages of this tube, with
differing amounts of feedback over the first
stage being employed to adjust for the
different input -signal levels. The input
ONE OF' THE FEW

-

at 10,000 cps 78B is essentially flat on the
high end. The tone controls operate in steps,
and serve to vary the inflection point on
both bass and treble ends. The Vari-Slope
feature provides a range between 5- and
50 -db per octave roll -offs above the high frequency inflection points, which are 9000,
7000, and 5000 respectively. The slope control has no effect on the boost positions,
nor upon the bass control. Measured curves
are shown in Fig. 3, page 54.
The control unit is easily mounted on
panels not exceeding 4-in. thick in a cutout 3% x 10% in. \\'lien it is desired to
operate the preamplifier as an integral part
of the power amplifier, it may be attached
to predrilled holes on one end of the amplifier chassis, electrical connections being
made with a short cable which is obtainable
as an accessory.
The power amplifier is of a design which
has not been publicized appreciably. It consists of a pentode first stage feeding a
"long -tailed pair" of triodes (in a single
envelop) which drive a pair of pentodes
which are separately cathode biased. Tubes
employed in the first two sockets are EF -36
and ECC-33, which may be replaced by
6.17 and 6SN7 respectively. The output
tubes may he replaced by 5881's or 6L6's if
the specified KT -66's are not at hand. The
over -all feedback loop covers all three
stages. and is fed from the secondary of
the output transformer. The secondary may
he connected so as to provide impedances
ranging from 1.7 to 36 ohms.
The Leak amplifier has long claimed
distortion figures below 0.1 per cent -hence
the name "Point One " -which are borne
out by measurement. Intermodulation distortion is less than 0.3 per cent at normal
operating levels. Despite the unusual connection of the output stage whereby the
two tubes derive their bias from independent resistors, no change in either output
(Continued on page 54)

selector switch provides one position for
high -impedance microphone, three positions
for phonograph with equalization for mag-

;

netic pickups, and one position for radio.
Input voltages for one watt output, with
the gain control at maximum, are .001, .003,
and .010 volts, respectively. This is somewhat higher sensitivity than required on
the radio channel where a voltage divider
may he required to permit satisfactory
operation of the volume control, or at least
to balance the tuner and pickup levels approximately.
The phono positions of the preamplifier
provide a bass turnover of approximately
400 cps (it differs only slightly between the
three positions) and a choice between flat
and roll -off response. The LP and 78A
positions arc uniform, with a 15 -db droop

ve
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(left). Schematic of Leak TL -12 amplifier and power supply. Fig. 2 (below) Schematic of Vari -Slope preamplifier.
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Of course he's using Soundcraft Recording Tape
e_
Perfect reproduction - that's the
reason why more and more engineers
today demand Soundcraft
Professional Recording Tape.
Soundcraft is the only professional
tape that is Micro- Polished. The only
tape that is polished, buffed and

.

re- polished by a special process to
produce a surface that is mirror smooth, completely free of even the
most minute irregularity. The results
of Micro -Polishing are apparent
to any sound engineer:
Lower distortion
Uniformity of output
Improved high frequency response
Better head contact
Less friction, longer head life

--

- ___---_ -_ _
INE

Soundcraft Professional Recording
Tape incorporates all the features
developed by Soundcraft research
engineers during the last two years:
pre-coating to insure better adhesion,
prevent curling and cupping
dry lubrication to eliminate squeals.
The 7" reel has the 23/4" hub,
eliminating torque problems and
resulting in better timing. All this,
plus a splice -free guarantee on all
1200' and 2500' reels.
Why settle for less than the best?
Next time, insist on Soundcraft
Professional Recording Tape.
It's Micro- Polished !

-

"`
PATENT APPLIED

FOR

""

WRITE FOR FREE INFORMATION-DEPT.

B
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tAO/SSSIONAI

MA3piSIC

RECORDING TAPE

SOU NDCRAFT

CORP.

10 East 52nd Street, N. Y. 22, N. Y.

EDWARD TATNALL CANBY
JUST BEEN audio -visualizing a couple
of Beethoven violin sonatas. thanks to the

I"EDecca company. The solid album, re-

viewed on page 48, in which the complete
set of ten sonatas for violin and piano is
issued contains not one, but two equally important and complementary recordings of
the music. Five plastic discs constitute the
audio record. Forty-odd shiny pages of
musical notation in an album -sized booklet
constitute the complete visual record. These
two, between them, are the present-day essentials in the preservation of that nebulous
thing, the original work of music -which of
all forms of human expression is the most
transitory, an intelligence that is of the
moment, gone with each instant of living
performance.
Music is preserved in another way, too,
passed on from one artist to another as a
living tradition. Folk music has always been
sc. Composed music, more than most of us
realize, depends very largely too, upon the
audible passing -on of the ways of performance from one person to another, by
imitation and embroidery. But this endless
chain of shared experience is not a recording. It operates fluidly, with freedom, the
shared experience shifting. changing, growing, ebbing, according to its passage from
one person and one group to another.
This is the process of legend, of folk lore.
and it is a vital thing in human life-but it
is. again. no record. We all remember the
children's game where a message is passed
by whispering from one child to the next
around a large circle -to emerge fantastically garbled at the starting point. We all
know the power of gossip and the unreliability of the eye-witness, after the fact.
Until recently, there was, then, only one
way in which music could be exactly preserved even in any aspect of itself. Since
the Middle Ages, music has been "coded"
into those complex hen tracks we call
notes, and with a remarkably good level of
accuracy. One cannot measure it mathematically, but I would suggest a figure of
20 per cent for our very early written music,
perhaps 60 per cent for the age of Bach, in
the 18th century. That is good -since notes
are not music itself, but a mere coding of
the gist of music.
By the time we get to Beethoven, in the
last century, the power of passed -on aural
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tradition becomes more immediate. We
have a fairly good idea of the actual sound
and the expressive intentions of such music.
Our musical elder statesmen have heard
famous performers who, in turn, had heard
those who were alive in the time of Beethoven. Even so -we cannot rate today's
Beethoven at anywhere near 100 per cent
as a record of the original, even including
the known traditions along with the cryptic
code. A high figure would be 85 per cent
for the aural tradition plus the written
notes.
The Visual Library

Music has been preserved in the coded
for roughly a thousand years in recognizable modern notation. The library of
music is an august and awesome collective
institution, second only-in the way of
codes-to the still greater and older library
of written -down language. Printed music,
new and old. thus has the sanction of centuries of scholarship and of the composing
art. In its vastness of organization it is
nothing less than one of the very rocks upon
which the knowledge of the continuity of
our Western culture is founded. A priceless
heritage. as the old saying goes. It's hardly
surprising that for many an expertly trained
musician, many a collector and many a
trained librarian, the printed music is
music itself. And vet the plain fact is that
it is not. Nor, today, is it the sole infallible
means of preserving the thing itself -the
audible art.
Platitudes? Sometimes things are so obvious that we don't see them. I don't think
enough of us realize the significance of the
audible recorded sound as a record, it is
so new in the face of the ancient and established visual method of recording. I am
not for an instant suggesting that printed
music should be thrown out of our thousand -year libraries, and plastic discs filed
away instead! But I cannot help feeling
that, after a thousand years of the visual
system, we have come to place somewhat
more emphasis on the sacredness of the
printed note than is called for. Musical
notation remains, for all our scholarship, a
code, and a highly ambiguous and flexible
one at that, in more respects than most
musicians like to admit. That is no criticism
forms
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of the "system" -for music is by nature,
by its very need for constant re- creation, a
flexible and adaptable art. Nevertheless
code it is, this notation.
We nmst, then, learn to treat our present
two methods of musical preservation as
equals -unlike equals, complementing each
other. There is a tremendous need for our
professional musicians and our music librarians to accept the audible record on a
par with the visual, so that a beginning
may be made towards working out a systematic filing and working method that
can equal the international book -library
visual systems that have developed over
centuries. Musicians, librarians, and teachers especially. must learn to value the audible record as highly. in its place, as the
visual record. That is far from the case in
many areas of music right now.

-a

The Audio Listener

But -and here we come to a perhaps unexpected point-what of the other side of
the coin? There are vast numbers of music
listeners today, many of them highly skilled
it their knowledge of audible music, of
performance values, styles and taste
genuine connoisseurs in plain fact, who
nevertheless have not the slightest knowledge of the musical coding system, and
profess to want none of it. Recently the
hi -fi fraternity (as it is more and more
commonly called, in a derogatory sense) has
especially distinguished itself by its ignorance of the one method of preserving sound.
in favor of a highly technical knowledge
of the other method. I am here to suggest.
then, that the hi -fi hobbyist and the recorded music enthusiast alike should learn
the fundamentals of the tcwitten musical
language -for their own higher enjoyment.
I am here to congratulate Decca for its
superb dual Beethoven recording -offering
both kinds of musical record in the most
convenient and economical form that each
can assume. Also Westminster. for similar
dual recordings of the Bach English and
French Suites for harpsichord, and several
other companies who have already released,
or plan to release dual albums with recording and musical score. A fine idea. We all
should follow scores.
But how? It would be scarcely cricket
for me to "cease fire" at this crucial point,
having delivered my sermon on the moral
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fart, that of the thousands of AUDAX

users, more than 50% bought the AUDAX POLY-

PHASE-even though they already owned other
makes of pickups.
The revolutionary new records are so true to the
original that almost any pickup is bound to give
some results
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music of which these disks are capable.

.

.

.

...

only You can decide what sounds hest
to you. See and Hear the ADDAX CHROMATIC
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and You be the judge
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obligation we all have to learn to follow

The NEW

musical notation

!

Four Ways to Read Music

First of all, get it clear in your mind
that there are four ways in which musical
notation may be read; you will be involved
in only one and that by far the simplest.
(1) Musical sound may be directly produced by first reference to the score. This
is active reading. Actually, sight- readingthe translation at first sight -is relatively
unimportant and seldom produces real
music, except from a few near- geniuses who
can get a maximum of sense and execution
simultaneously at the very first look. Most
sight reading, even when it is technically
correct as to pitch and rhythm, is soulless
and unmusical, because the real sense of
music must be felt and understood before
it can be played intelligibly. Sight reading,
therefore, is used widely in music as a
derogatory terni-"mere sight reading," is
very acid criticism.
(2) By far the more common use of
musical notation is as a reminder, a
prompter. Thus, after adequate rehearsal-

DC -AC CONVERTER

by

indIVT

Delivers MORE Power

many playings and much study -an orchestra player "reads" his part at a concert,
following it exactly, but with a foreknowledge of what is to come that usually keeps
im mentally well ahead of the actual music.
When a page is turned suddenly, your concert performer can usually go on for a good
distance before his memory -of -the- moment
fails him. This sort of reading extends all
the way from the end of sight reading to
the beginning of straight memory work. It
is the largest direct usage of the printed
note.
(3) There is an elusive sort of reading
that produces music only inside the head of
the reader, without outward sound. This
sort of reading is hard to assess because it
is seldom outwardly put to the test ; many a
musician picks up a score, casually looks it
over and announces, "yes, yes -quite interesting." or a suitable variant; how much
actually does he hear? An interesting question.
It's surprisingly easy, with practice, to
get a good idea of the general style and
sense and even sound of a musical score
without hearing the tones in their exact
pitch relationship. (Rhythm is easier, on
the whole.) One can even judge, to some
extent. the worth of a piece of music in
this fashion. This is entirely legitimate.
But. since it's not easy to challenge this
kind of reading, a lot of cocksure people
get away with impressive murder, sometimes not even consciously. They think
they are hearing the music, inside.
Many of us can hear written music with
reasonable accuracy but not necessarily at
its correct absolute pitch. A few experts
can go so far as to pitch the music unerringly, simply through vast experience
rather than any inborn special sense of
absolute pitch. I'll have to say, modestly,
that on occasion I can do this-hit the right
pitch. I don't have absolute pitch. Instead,
I am familiar enough with the sound of
some types of music to be able to reproduce
in my mind even the proper pitch of the

for PROFESSIONAL Use
These latest -of -all Carter DC to AC Con
verters are specially engineered for professional and commercial applications requiring a high capacity source of 60 cycles
AC from a DC power supply. Operates
from storage batteries or from DC line
voltage. Three "Custom" models, delivering 300, 400, or 500 watts 115 or 220 V. AC.
Wide range of input voltage, 12, 24, 32, 64,
110 or 230 V. DC. Unequalled capacity for
operating professional recording, sound
movie equipment and large screen TV receivers. Available with or without manual

I

frequency control feature.

HOW LEADING NETWORKS
USE CARTER CONVERTERS
Photo shows Tommy Bartlett. star of NBC
-Welcome Travellers" program, aboard
N.Y.C. R.R. "Twilight Limited." His Carter
-Custom" Converter makes recording possible on board the train, from regular train
current converted to 110 V. AC. Radio networks, stations, program producers use
Carter Converters for all sorts of on -thespot recording.
MAIL COUPON FOR CATALOG

v 51,22 MOTOR CO.
2648 N. Maplewood Ave.

Ì

Chicago 47

....

--

_Carter Motor Co
2648 N. Maplewood Ave., Chicago 47
Please send new catalogs containing complete information on Carter "Custom" Converters and other Rotary Power Supplies.
Name
Address
City

notes, as printed.
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As a choral conductor I know that a
leader can rehearse a strange piece with
only a slight knowledge of its sound beforehand. The instant the actual sound begins
to conic forth in reality, such a person can
jump far ahead of the individual performers and keep ahead throughout the study
process. That applies to conductors of orchestras, too -not to the big ones, but
many an inexperienced beginner, who gets

his start by this sort of quick mind and
clever bluff.
(4) Finally, there is the extremely simple
kind of score reading that consists merely
in following the printed music as someone
else plays it. That is the kind that is of
importance to listeners of audible recordings. It involves an absolute minimum of

technical understanding. The music is
played for you and the only "mistake" you
can make is to lose your place! The work
is nine tenths done for you, but the pleasure and detailed knowledge of the music as
it progresses is equivalent to the satisfaction liad from a good map of a strange city
or a floor plan of a large building. You can
see where you are and how things are
organized, as they appear before you. The
eye, in music, thus aids the ear in assembling the large audible time- picture.
I propose to do here, from time to time
in future issues, what is perhaps a bit
novel in a periodical of this sort, give some
specific directions as to score reading. Lees
begin, briefly, with the following:
Pitch and Rhythm

The two b:uic written -down elements of
musical notation are pitch and rhythm. Both
depend on mathematical relationships that
are largely relative-i.e., they are proportions. There is an element of fixedness in
pitch, but it is occasioned mainly by the
needs of the instruments; it is not an essential of music for a work of music is
recognizably the same even when the entire pitch is changed -so long as the relative values remain constant. In pitch, these
values are frequency proportions. The same
i, true with rhythm. There is a roughly
"right" speed for any work, but if the inner
time proportions remain constant, the music
may he slowed down or speeded up and
still remain quite recognizable.
These basic relativities have directly to
do with the latitude of musical interpretation that we know is accepted in the musical
world. The score itself is rigid and must
he so by its nature. But the music made
from it may vary in many ways, yet still
remain within the reasonable bounds of performance.
Two basic assumptions must be made in
order to write down music-and it took
many centuries of thought before these obvious concepts were worked out.
(1) Pitch must be conceived of as lying
in a vertical plane. A progression towards
faster frequencies ( "higher") is ur, towards lower frequencies is DOWN. This assumed relationship is so graphed on paper.
(A similar conception, equally arbitrary,
is the idea of "north" in a map. Note that
we speak map -north as "up" or at the
"top" of the page, when actually the top
may be facing south.)
(2) Rhythm, the time relationship in
music, must be conceived as extending front
left to right, right being towards the future.
(Another simple idea that, however, took
whole ages of time to develop before writing could be perfected.) The vertical plane
equals simultaneity, in this respect.
Given this much, as anyone can plainly
see, the creating of a score -and the reading
basically a matter of dividing up
of it
the page in two dimensions to correspond to
the patterns of the music. One reads
rhythm somewhat as one reads printed
words, progressively from left to right.
One reads the associated pitch (or recognizes it as it is being played) by the vertical position. up or down, of the printed
;

-is

notes. Simple!
Secondary matters -volume, the required
instrument or voice and the type of playing
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AMPEX
Equipment
Precision Magnetic Recording

at the Harvey AUDIOtorunl,
All models are on Demonstration
Deliveries directly from Stock.
and are Available for Immediate
Write for Complete Details

The NEW

The ORIGINAL

MINIFON
Miniature, Portable

WILLIAMSON
HR -1s

Amplifier Kit
The

Williamson

WIRE
RECORDER

original

famous,
HR

-15

13/g x 4% x 6%, and weighing only 2 lbs.
ozs., the Minifon is just about the world's smallest sound
recording instrument. Records, rewinds, erases, and plays back
through either a pair of stethoscope type earphones or an
external amplifier. Capacity 21/2 hours uninterrupted recording.
Powered by 11/R v. A battery, standard 30 v. B battery, and 7
Mallory RM -4Z mercury batteries. An ideal tool for executives,
engineers, doctors, and wherever there is need for recording
notes, interviews, and other data.
Complete with microphone, stethoscope type earphones,
hour spool of wire, tubes, batteries, and instructions.

Measuring only

still acclaimed the

..

in kit form,
leader
with the Partridge Out-

7

put Transformer specified by Williamson in his original design. Assemble
this kit, and in 3 hours or less, enjoy the finest sound you ever heard.
Operates from a tuner, phonopreamp, crystal pick up, or other signal
source. Absolute gain is 70.8 db with 20 db of feedback. Frequency
response: -.5 db, from 10 to 100,000 cps. Output impedances to match
all speakers from 1.7 to 109 ohms. Kit is omplete with 5 tubes: I.5V4,
2.6SN7, and 2 -5881 for 807 if requested), 2- Punched Chossis, 2Resistor
Mounting Strips, Sockets, Partridge WWFB Output Transformer, Assembly
Instructions, and All Other Necessary Parts for Amplifier and Power
Supply .._...._.....
$76.50

$289.50

1

HR -1S as above, but with Partridge CFB Output Transformers (hermetically sealed)
590.00

PARTRIDGE OUTPUT TRANSFORMERS ovailable separately.
WWFB
CFB
$26.00
NOTE:
KT 66

L

$40.00

HR -15 and Kits may be had with Brnash
Output tubes for $3.00 additional.

use in the origins
Famous in England for
design of the Williamson Amplifier, Partridge
Output Transformers are now made available in
this country in four different primary impedances
applications. These transformers are built to the

very highest standards and are intended for equipment reproducing the
full audio bands with the lowest possible distortion. All Model CFB
transformers are hermetically sealed and will withstand climatic extremes.
Power rating is 60 wotts from 30 to 30,000 cps with less than
1

distortion without negative feedback.
Secondary windings furnish outputs to match the following loads. .95,
3.8, 8.5, 15.2, etc., to 60 ohms.
Each $40.00
Dimensions: 51/4" x 5" x 5" high. Weight: 10 lbs.

or 12,000

ohms.

Visit the HARVEY AUDIOtorium
... widest selection

of
the
If you want to See and Hear the finest
be sure to visit the HARVEY AUDIOtorium.
high fidelity equipment

It

will thrill you.

...

NOTE: Prices Net, F.O.B., N.Y.C. Subject to change without notices
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55.00
7.00

y. hour

Audio Output Transformers

Specify Primary Impedance desired: 4,000, 5,000, 10,000

RECORDING WIRE

$10.00
$20.00

On spools, in dust -proof plastic

containers, suitable for moiling.

PARTRIDGE

for other amplifier

Morocco Leather Zipper Case
Transformer- rectifier Unit for operation of motor from
117 v. AC line

t/, hour

2',S hour

1

2

.$9.00
17,00

hour
hour

21.50

In Stock for Immediate Delivery

SCOTCH

Brand No. 120A

High Output MAGNETIC TAPE
improved coating providing at least 8db
more output thon conventional magnetic tapes, with
no increase in harmonic distortion. Retains all physical and magnetic properties: high tensile strength,
freedom from elongation, stable anchorage, low
noise level, and ease of eraseability.
A new,

Si,.

ft. on plastic reel
ft. on plastic reel
ft. on plastic prof.
ft. on NARTB hub
ft. on NARTB reel
4800 ft. on NARTB hub
4800 ft. on NARTB reel
600
1200
1200
2400
2400

List Price

5 4.00

6.50
7.00
13.00
15.85
26.00
32.00
Consumer and Industrial Discounts Applicable

fir.

reel

RADIO COMPANY, INC.
103 W. 43rd St., N. Y. 36
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ultra -fidelity

wanted, are all taken care of within this
framework. Words, when used, are added in
the proper time -spaces. For the rest, all
sorts of subtleties of language and coding
take care of that 2U -to -85 per cent accuracy
that I've already suggested as optimum in
notation.

ultra -utility with ultra -smart

s

s

s

With only this much knowledge-and

many readers know a lot more-you can
a printed score without too much
trouble, or learn to follow one by simple
direct observation allowing the sight and
sound to reach you simultaneously. I'll go
on, in a later installment. to give more
specific information for those who wish to
use it.

follow

RECORDS

Beethoven: The Ten Sonatas for Violin and
Piano. Joseph Fuchs, violin; Artur Balsam,
Piano. Complete miniature score included.
Decca DX 150 (5)

HEAR the difference, SEE the difference
in the

neadd

jd model

1826

A monumental and well executed job, this.
though not what I would call a display' of super.
brilliance. The performers are first class, especially
the excellent Fuchs. but they do not reach the
peaks of excitement and emotional intensity that.
for example. the memorable team of Busch and
Serkin could manage. No matter; these players
are more accurate and, over such a long stretch,
decidedly preferable. (Busch was highly erratic
and even Serkin could scarcely sustain his hest

ultra fidelity ensemble
The proof of unprecedented

tttessw

superiority of the new RAULAND
Ultra- Fidelity Ensemble is in

I

its unmatched performance.
That proof awaits you now at
your Hi -Fi dealer. The Master

V
Amplifier is of matchless
quality. The unique self-powered

intensity for so long.)
Recording, in my copies, is variable, from
fairly good to very good. The best seems to be
the disc with the famous "Kreutzer" sonata.
plus the short first sonata; some of the others

"Libretto" Remote Control -Preamp,
with its amazing flexibility,

is an ingenious innovation. The
laboratory tests are a revela-

seem less clean and sharp and at least one -thanks
to Beethoven-plus tr., much on an LP side,

tion, but the ultimate proof of
superiority is in the thrilling
listening and operating experience.
The specifications summarized
below can only hint of the quality
of this new dimension in sound.
the master amplifier
A truly superb instrument
with frequency response of
±0.3 db, 20 to 40,000 cps at rated 20
watts output. Harmonic distortion less than
0.5% at rated output, less than 0.3% at 10
watts. Intermodulation distortion less than
0.4% at watt (home level), 0.7% at rated
output (measured at 60 and 7,000 cycles 4 to
ratio). Output imp., 8 and 16 ohms. 4 -position input selector-for magnetic pickup, crystal pickup and 2 auxiliary. Dimensions: 14"
x 9" x 8" high.
the LIBRETTO
1

1

remote control

A true remote control, completely self- powered and capaof operation several hundred feet from
amplifier. Uniquely fashioned in the form of
a luxuriously bound book (only 83/4 x 11 x 2"
thick). Backbone lifts to provide easy access
to tuning controls. Operates flexibly in either
horizontal or vertical positions.
ble

CONTROL FUNCTIONS
1. 6- position crossover control (flat, 150, 300,
450, 700, 1000 cycles). 2. 6- position roll -off con-

trol (flat,

-5,

- 8, -12, -16, - 24 db at 10,000

cps). 3.Volume Control -instant choice of conventional control or loudness control. 4. Bass Tone, +24 db
to
db at 20 cps (db calibrated). 5. Treble Tone,
db at 10,000 cps (db calibrated).
+18 db to

-20

-30

Custom -Engineered, Custom-Styled
For Audio Connoisseurs
See the RAULAND

1826 Ultro-

Fidlity

ensemble at your Hi -Fi
dealer, or write for

full details.

RAULAND -RORG CORPORATION
3515 W. Addison St., Dept. AO, Chicago 15, III.

with consequent distortion at the inner grooves.
Violin is close, piano at a little distance, but the
blend is acceptable. Decca's surfaces remain erractic.
The included score, a reprint of a reprint of
an authoritative German edition, is a superb
addition, especially for this music which. with its
two clear -cut elements, is unusually easy to follow on the printed page. For those with even a
bit of piano tinder their fingers, the pleasure in
hearing and seeing is great -how smoothly and
competently those complex masses of notes come
forth.:,- the I,aL'r. tarn.

Borodin: Prince Igor.
Acts I, II, IV),
Russian soloists; Chorus and Orchestra
GABT of USSR. Russ -Engl. text.
Period SPL 552
If you have enjoyed the familiar "l'olovt sian
Dances" music-or if you find Russian singing
I

Russian opera exciting, you'll be curious
about this. among numerous recent Russian
operatic offerings. Well worth its cost, if you
don't mind some distortion in the sound; but it
won't do for hi-fi fans, that's my verdict.
More specifically, the music is that blend of the
lilting and tuneful and the dark. solid Russian
folk music that uni e might expect from this school.
More lyric, less rugged than 'Boris Godunoff"
of \fottssorgsky, but far more sincere and likable than the slick stuff of Rimsky- Korsakotf.
The Russian voices here are as good as they
usually are. which is extremely fine, notably the
two bass baritones in leading roles.
The distortion is almost entirely the sort which
is due to overloading, somewhere along the recording process. The softer parts are nicely clear.
with acceptably wide tonal range, but at the
slightest suggestion of climax the sound goes
into a tailspin of unpleasant confusion.
Why, I wonder, is this often a characteristic
of Russian recording? Is there an engineering
generalization that might account for it? Same
thing is true with Vanguard's recordings of
l'rokoffieff and Shostakovitch cantatas, recently
and

issued.

The Russian text is printed in Western letters
a procedure I haven't seen before. Wonder why.
can read it. Good
answer: you can at least follow the spoken words
phonetically in this way, understanding or Ito.
-

If you know any Russian you

Mahler: Das Lied von der Erde. Kathleen
Ferrier, Julius Patzak; Vienna Philharmonic,
Bruno Walter.
London LL 625/626 (2)

I have not heard the rival Vox version of this,
but here, at least, we have the greatest of Mahler
orchestral interpreters, Walter, plus the contralto
of his own perennial choice and a leading German
tenor, plus a beautifully clean and golden tirr
recording. That makes it a top job, though there
are some interesting reservations to be made. I'm
still not convinced that Ferrier is the ideal
Mahler singer, with her so -so diction, though
she is certainly a great artist and well sttited to
these philosophic songs of tragic resignation.
Patzak is not a strong tenor, though lyric. and
his performance is unsteady here with some
muffed high notes.
What is of special interest to the technician is
the extraordinary balance between the solo singers
(who alternate in the seven songs) and the large
orchestra -for here, apparently, is an attempt to
restore the literal concert hall balance of loudness
that is so seldom heard in today's close -up recordings. In place of the expected loud solo
sound. these two soloists arc surprisingly faint.
rising to good volume in their loudest passages
but almost inaudible in the midst of the orchestral
sound when their notes are less than forte.
Strange- because it

is sn unsatisfactory, even
surely very close to the balance
from
heard
a concert hall seat.
that might
The reasons are not hard to pin down.
literally miked
of
these
The ineffectiveness
solo voices is partly due to association -we have
with
the prevailing close -up
become so familiar
techniques, using solo mikes for selective amplification of the solo, that we cannot immediately
adjust to this thin vocal sound, 'midst the huge
orchestra.
But there is a deeper reason. This is a
monaural recording. The monaural medium cannot afford to lose immediacy and direct contact
with the soloist to the extent that is possible
binaurally in a concert hall-with the aid of the
two teamed ears and the visual sense.
in concert we hear with two ears and see with
two eves. Reduced to the monaural situation, with
but one recorded channel and no eyes, the stagesound of a solo voice is too faint, too out -of- touch.
We must necessarily resort to the synthetic selective amplification of the solo that is now standard
technique. How much of it to use is a nice question-but some there must be. We cannot be
literal, in monaural reproduction. (For further
sturdy of this interesting question, try RCA's
reissue LP of Lehmann in Strauss' "Itosen-

though this

is
be

kavalier," LCT 6005. See Ai, Dlardt 1953)

UUHF
The m'groove

-.

Turntable HF -1
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The publisher of this extraordinary new hi -fi
disc sent me test pressings, accompanied by a
long letter describing the infinite care which was
taken in order to produce the finest possible quality -and so enthusiastic was the account, that he
completely forgot to mention the musical contents.
Nor did the pressings help; the enlightening information thereon consisted of the words TEST
PRESSING and not a thing else! hence the
above somewhat cryptic listing. (Also omitted
was the groove size and recording speed. I figured
that out by the look -andlisten method.)
For your information, the music is jazz (using
that term loosely) and it is not only good jazz,
to my ear at least, but is extremely well chosen
for the purpose -top quality hi -fi reproduction
from every angle. The recording is done with
exactly the right semi- intimate, close -up warm
liveness, and the balance of the several instruments, including piano, percussion battery, clarinet. trumpet, trombone, is first class.
This is more, then, than a technically high quality disc; it is a true hi -fi recording all over.
from choice of material, acoustics and micro.
phoning right on through. l'roof of this is that it
will make any phonograph sound its best, including the cheapest home squawk box. I've tried it.
This material represents to my mind an excellent example of the optimum musical sound for
the recording medium. It is, of course, strictly
"chamber music," played close -to in a relatively
small place- -no "concert hall'' liveness. It is an
ensemble of sharply contrasted soloists, each reproduced at the optimum distance for good effect.
The same physical principles of desirability apply
to other types of music with a similar make -up.
Bach trio sonatas, Schubert's "Trout" Quintet
(with piano and double bass), Stravinsky's "His toire du Soldat," Varese's "Ionisation'
name
a few examples. There is much to be learned

-to
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about good recording from this disc if you will
a wide -open mind. \Vonderful
jazz, too.
Wonder who plays
78- r.p.m. microgroove is clearly the coming
medium for specialized hi -fi discs. Six or more
minutes to a 10 -inch side is fine for the purpose.
Only practical drawback: groove skipping is
more likely than in other media, given slight
jarring. but this is not important for the hi -fi
keep

it....?

specialist.

Goeb: Symphony #3. Bartok: Sonata for
Two Pianos and Percussion. Leopold Stokowski Fi His Orch.; G. Yessin and R. Viola, pianos, E. Jones and A. Howard, percussion.
RCA Victor LM 1727
An iuterc.ting disc of hi -fi material. The Bartok
opus is perhaps the most utterly furious work of
percussion writing conceived to date. It uses the
pianos violently, percussively; its battery of
drums, xylophone, and cymbals are used with
extraordinarily furious exactitude. the rhythms
asymmetric (no two measures alike, much of the
music in rhythms of five, seven or violent alternations of primes). The extreme care in which the
tiniest details of the score are indicated is matched
only by the extreme violence of the result. There
is no other work like it, except possibly the related
(and milder) Music for Strings, Percussion, and
Celesta. Of special interest are the "sliding"
kettle drums, which change pitch during a roll,
via foot -pedal tighteners.
A striking performance, this, (to use an apt
term) - -but I don't like the large background
"concert hall" liveness. It is not suitable to this
20th century music and merely injects a softening and blurring element to weaken the effect
as the sane would do with a jazz trio. This is
out Itrmhms or \Vagner!
Other than that, and a slight tl'
ss of piano
tone. you'll find no complaint -the percussion,
particularly the xylophone ;uul other high per cnssives, are stunningly good. Not for lovers of
old fashioned charm, but those who like jazz and
bop and the rest will find this intensely exciting
and remarkably "of our day" -for the product
of a good Hungarian.
The Gcob symphony, modern American, has
much tine brass and percussion writing of a more
sonorous kind, well suited to Stokowski's favorite
huge liveness. The symphony is no dry work in
spite of a lot of noise; it reflects some Hindemith
and Copland, is well and linearly written but towards the end falls into what begin to sound a
but like modern clichés. (We've got that far in
the modern idiom.) Fine stuff for your system, if
you want a change of hifi material. Crackly

-

attractively styled
permanently plated
ruggedly built
The New TURNER 90

Carbon

Mobile Microphone

Size. 3.11/16 by 2.1/2 by 1.5/16

Ideal for your mobile rig. A permanently plated
microphone with real eye appeal. Designed and
engineered
built to comfortably fit the hand
for maximum response to voice, minimum distortion. Rugged zinc die cast case plated with durable
satin chrome.
You have your choice of a heavy-duty, push -totalk switch, an on -off relay circuit switch, or an
on -off microphone and external relay switch. Equipped with 2 or 4 conductor cable depending upon
the switching arrangement you order, regular cord
5 feet ex(5 feet) or Koiled Kord (11 inches
tended). Choice of hook for hanging or bracket
for wall or dashboard mounting. Frequency response, 200 to 4,000 cps; output level, -42 db;
200 ohms nominal DC resistance.

...

-

a new slim, modern
low cost dynamic

surface.

Grieg: Symphonic Dances, op. 35; Norwegian Dances, op. 64. Danish National
Orch., Tuxen.
Mercury MG 10132
Nicely proper stuff after the preceding Bartok.
Melodic, sweet, not particularly "hi -ti" except for
some good drum passages. Huge liveness here,
and it sounds like a one -mike join at (for our
taste) a shade too great distance. Matter of taste.
If you like Anitra's Dance and the rest, you'll
like this.

Respighi: Pines of Rome; Fountains of
Rome. Minneapolis Symphony, Dorati.
Mercury MG 50011
I
don't have Westminster's recent Pines and
Fountains with me at the moment; see Æ for
April for an extended discussion of it. This one,
ac indicated then, calls for the milder and better
AES curve instead of the NAB with its very
sharp prcemphasis of highs. It is interesting to
find that. when properly equalized, this version

-in

has sharper musical highs
the recorded sound,
quite aside from the recording curve. The dif-

ference is undoubtedly in the miking; Mercury's
single Telefunken at 15 feet from the podium picks
up more direct highs in the tonal coloration. A
tricky difference. Many a listener has confused
the balance of highs in the original recorded sound
with the balance obtained in record equalization
or mis- equalization. Might easily think this disc
was the more strongly pre-emphasized, but it's
not. Westminster's has the sharper high end.
I'.S. That nightingale is here again, in the
Pines; this one is louder and clearer than Westminster's and so sounds more incongruous and
unlikely. Respighi's fault, not Mercury's.
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The TURNER ADA 95D
Speakers are seen as well as heard with this new,
popularly priced dynamic. Its excellent sound characteristics make it ideal for high quality P.A. and
recording work. Maximum sensitivity to voice and
music with Alnico V magnets and moving coils;
frequency response, 70 to 10,000 cps; output level,
-53 db; standard 5/8 "-27 coupler swings microphone in 60° arc; satin chrome finish; 20 ft. removable cable set; choice of 50, 200, 500 ohms or high
impedance; switch models also available.
THE

TURNER COMPANY

92> 17th Street N.E., Cedar Rapids, Iowa

In Canada: Canadian Marconi Co., Toronto, Ont. and Branches
Export: Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y.
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Bartok: Dance Suite. Kodaly: Dances from
Calanta. London Philharmonic, Solti.
London LL 709
Ica. ok and Kodaly were life -long Hungarian
co- workers and are often coupled musically, as

here. Kodaly, however, is far more the conserva.
tive traditional composer at heart in spite of a
good modern tonal palette. Therefore we find
here a difference not unlike that between Bartok
and Geob on the RCA disc, above.
The Galanta dances, nostalgic and Hungarian
in a familiar manner, are beautifully suited to

FREE!!

the typical ffrr golden liveness (though I will
never get to like the too -shiny close -up strings
of this technique -that's the way strings sound
when you sit too close to them in concert.) But
the Bartok, a more powerful and more modern
set of dances, is somewhat lost in the very same
liveness; it has the feel for a closer, drier space.
Before acquiring this, try Peter Bartok's version ; it's hi -fi and as I remember, done with less
of the golden acoustic.

COMPLETE VOLUME CONTROL
and ATTENUATOR
CATALOG SECTION
as reprinted from Radio's Master
Potentiometers

Attenuators

Volume Controls

Glazounov: Raymonda; Suite. Paris Philharmonic, Rosenthal.
Capitol P -8184
:\ beautifully plastic performance of this color-

Rheostats

ful and innocuous ballet music, beautifully recorded-though its instrumental texture is not
particularly of the hi -fi sort. Sounds like another one -mike joli. at an even more pronounced

Send coupon today!

distance than the Grieg recording from Denmark.
above. Wholly appropriate in this case; the
music is big. romantic, intended for public display
in the ballet tradition, and goes perfectly into

thi- Igcaincly lier

.,unl smupaonrnt.

Nidrei.
Bruch: Violin Concerto; Kol
Michele Auclair, violin; Austrian Symphony, Loibler.
Remington

R

199 27

:\ soft, amiable, feminine work of violin Romance. and this performance is warm and aimable

In
RADIO'S
MASTER
POTENTIOMETER and VOLUME CONTROL Booklet are the products
of
Represented

the

following

manufacturers:

oOC;IGb\UTE

Centralab
MALLORY

MUSIC WITH CELLO
Beethoven: Cello Sonatas Opus 5. #1 and
»2. Antonio Janigro, Carlo Zecchi, pf.

SNALLCROSS

Westminster WL 5170
Beethoven: Cello Sonata op. #69; Variations on Mozart's "Bei Mannern ". Janigro,
Westminster WL 5173
Zecchi.

Get this big Volume Control and Attenuator catalog
section absolutely free! Reprinted from the Industry's Official 1220 page Radio's Master, 17th

edition.

Summary of

Whether you buy, sell, or specify, you will find this
handy booklet extremely helpful for quick reference. It catalogs in detail the products of the lc-ding Potentiometer, Volume Control, and Audio
Attenuator manufacturers with complete descriptions, specifications and illustrations.

Contents

Controls
Control Kits
E acct
Factory Replacements
Audio

Attenuators

Rheostats

Potentiometers

MAIL TODAY
This offer is
made possible
by a special
arrangement
between Audio
Engineering
and the
publishers of
RADIO'S
MASTER.

itself. The lovely Michele Auclair is nicely suited
to the music though I'd say her tendency to slide
once and awhile goes beyond the need of the
music- its not that sentimental. (Similarly in
Kol Nidrei she tries awfully hard to sound unfathomahly Hebrew in the opening lamentation
of the traditional chant.) This is the kind of music
where the orchestra is no more than a fine, in
spiring fuzzy background and Remington has
placed it exactly right in the recorded balance.
A nice, soft sound, with indifferent highs, where
sharp, steely highs would be musically out of
place anyhow. Good.
Remington's present surface is almost silent and
very free of irregular ticks and bumps. For most
purposes you can discount it entirely as a disturbing factor. The low prices now about match
those of the Columbia Entre, RCA Blue Bird,
and similar ". rcond" lines.

AUDIO ENGINEERING
P. O. BOX 629, Mineola, N. Y.

Please send me, without cost or obligation, the VOLUME CONTROL and ATTENUATOR Booklet reprinted from Radio's
Master.
Name
Address
City

Four excellent sides of Beethoven in his cello
expression. This is a tough combine for recording; piano sound is hard enough to get onto discs
but the cello is nicely contrived, unfortunately,
to cover the tonal area where the most troublesome acoustical resonances occur in most phonograph situations. Its middle tones set small cabinets buzzing, its medium bass may hit off unpleasant peaks in bass reflex speaker cabinets and others that tend towards resonance -and the lowest
cello notes are ideal for setting up huge standing
waves in small to medium listening rooms. Thus
many a cello in recorded form sounds more like a
double bass in a juke box.
Westminster's big liveness makes this cellopiano combination sound huge. Good highs mitigate the relatively bassy sound of the instrument;
on really good equipment it should come through
beautifully. But these are fine discs for energizing your resonant peaks and some experimenters
may be inclined to blame the recording. Blame
that last -the room comes first, the speaker enclosure next in likelihood, along with loose boards,
chinaware, etc., even such unlikely annoyances as
tone arm or motor board resonances may be
touched off by the potency of rich, low cello tone.

AUDIO ENGINEERING
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A useful kind of test record for your over -all systern-in- action - -- listening room included.

Virgil Thomson: Suite from The Mother
of Us All "; Cello Concerto. Luigi Silva;
Janssen Symphony of Los Angeles, Janssen.

Columbia ML 4468

An interesting phenomenon, Mr. Thomson! He
is our very best music critic and a penetrating
analyzer of musical style and content in many an
ultra -modern idiom as well as the older traditions,
yet his own music is remarkably consistent and
that is the word for
comfortably conservative

-if

music which uses harmonies sometimes about as
complex as a good gospel hymn, yet manages to
hit a modern feeling even so. I find him more
pleasing in the "Mother" music, built largely on
gospel -hymn and old -fashioned American musical
slang, than in the more pretentious cello concerto,
which must necessarily, as a concerto, take on
some of the concert ball conventions of virtuosity

"highbrowism."
This cello is noticeably thinner,

and

less bassy in

tone than the Westminster and for good reasons.
It is heard as an orchestral solo, and so is properly at a distance and relatively thin sounding.
The Beethoven sonatas are properly more close.
A cello in an orchestra and a cello in a small
room are two utterly different instruments to the
rightly placed listening ear.

Nor can I promise you more than the average
number of bottom low notes. (After all, an organ
composer has a lot of other notes to attend to.)
Still -this is grand organ recording of its sort
and it should please many owners of large speaker
set -ups.

Voices of Haiti. Recorded by Maya Deren.
Elektra EKLP -5
The fact that the convincing sounds on this
record were made on a wire recorder, powered by
a car battery, is only one aspect of its interest.
Among all the flood of "ethnic" and otherwise
exotic recorded material this stands out as unusually genuine. One can gather that ,not only
from the obvious intensity of the wild religious
ritual dance and music, but from the excellent
notes by Maya Deren who made the recordings;
she points out that this is no show for foreigners
or for employers, or for the performers' amuseis the serious business of
ment and relaxation
working, according to prescribed ritual, in the
presence of divinity itself, in order to deserve
un.l
blessing from the only p.nc. r- th,:.! :n. ..

-it

as more potent than any man or group of men. A
serious, life- and-death business titis, and it sounds
it. The recording is really extraordinary, its only
major defect being a hum in the bass, possibly
exaggerated by equalization in the copying process.
(hid items such as a police whistle, adopted as
part of the ritual, and a stepped -on chicken add
to the bizarre quality.

MORE ODDIANA

Music and Bird Songs. James H. Fassett,
commentator. (CBS intermission feature).
Comstock Publ. Co. (Cornell Univ.)
Ithaca, N. Y.
A ten -inch LP (Corttell's first, after much urg-

ing) of the tricks with recorded bird songs that
Mr. Fassett produced last spring during an intermission of the New York Philharmonic concert.
The birdies are slowed to half, quarter, and eighth
speed with some very strange and interesting results. Seems they often sing two or three things
at once, a chamber music ensemble within the
L,n! (;.,...I quality throughout.

BEST VALUE IN TAPE
RECORDING HISTORY!

Schubert: Trio #1 in B
violin, A. Janigro, cello, P. Badura -Skoda,
pf.
Westminster WL 5188

Flat. Jean Fournier,

This is one of Schubert's most in fectuously
light and melodic works, with a wealth of fine
rhythms, catchy bits of tune, superb high treble
piano. The performance is not as lightfooted as
some, though it is highly musical, and the same

makes tape recorder history!

Matches the finest professional equipment in hi -fi
performance- frequency response of 40 to 12,000 cycles

at

NEW eE...04

10,000 cycles frequency response at 71/2" per second
tape- speed -for only $199.50
(taxes not included). Smart

recording. The variety is amazing, the musical
content varies from negligible to significant, and
the entertainment is immense. Hill billy, mountain
ballads, negro songs, revival and other "sacred"
affairs, dance music
is hard to believe that
these were standard commercial records many of
which sold in large numbers, mostly, we can guess,
to a local clientele.
Don't ask me how Folkways gets all of these,
permission -wise, but the origin of every one is
given in black and white, catalogue number and
label, for all to see in an interesting accompanying brochure. No hi -fi here, but, aside from missing highs, some of the earlier recording is remarkably

-it

styling, too.

TAPE RECORDERS

g.

BY

r

Kendall LP 2554, 2555
An organist's organist plays organists' organ
music. None of this pretty -pretty Baroque stuff
here -this is the sort that (every so often) swells
out to blow the roof off; it has that grand and
heady blur to its sound that thrills some people

DAYSTROM
-

Brand New
World of Recorded Sound

Open u

SEND IN COUPON TODAY-

Crestwood Division of Daystrom Electric Corp., Dept. AE-6, Poughkeepsie, N. Y.

Please send me complete

information about the new Crestwood models.

My nome
Address
City

and bores others to death.
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od 303

Nothing like it at the price
-little like it at many times
the price! Unusual high fidelity performance -50 to

issued back in the very earliest days of electrical

Frankly. I'm mostly in the latter category here.

per second tape -

71/2"

speed. Yet costs only $199.50
to $299.50 (taxes not included). All Crestwoods exceed NARTB standards.

Don't miss this enlightening and amusing reprint series. Each LP contains 14 ancient 10-inch
record faces, copied (and very nicely) from discs

Crozier.

400's

Crestwood engineering

American Folk Music, vols 1, 2, 3 (2 LP's
each).
Folkways Records.

American Organ Music (Bingham, Edmund son, Haines, Sowerby, Simonds). Catharine
Crozier. Sowerby, Organ Symphony in G.

(sea

HiFi

big liveliest as the cello sonatas above perhaps
adds a trace of elephantism to the music. For
many listeners this "bigness" will please, since it
mitigates the "chamber music" sound, but the
fact remains that the music is not big, pompous
stuff by nature. It needs a thinner, more intimate
acoustic.
Interesting technical point here: this is evidently one of Westminster's RCA pressings. Most
discs from this company are Columbia -made, with
the sharp NAB pre -emphasis; but the RCA items,
as I understand it, have a different curve with
less sharply boosted highs, nearer the AES curve
-or perhaps the "New Orthophonie." The difference is immediately noticeable on this disc. You'll
need less roll -off of the highs, to match it to the
similar sound of the Columbia- pressed cello sonatas above, (Columbia -made Westminsters have
an "NT\ "' in the imprinted master number on
the disc face.)
Some day we'll have just one nice, broad curve
for all LP records. When?

Zone

-

State

L
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PHONOGRAPH PICKUP

where precision

matters...

Transformers for Television

...Radar... Aircraft...
Geophysics... Radio
You will find Thermador ready, willing
and fully qualified to handle your trans-

former requirements. Engineering

experience and manufacturing know how, developed over a period of 35
years, form the hard core that makes
Thermador today's largest West Coast
manufacturer of electrical appliances and
transformers. We would like to work
with you on your next project involving
the design and production of transformers for specific requirements...including
joint Army-Navy specifications.

transformers:
Audio Auto
Driver Filament
Input -Output
Plate Power

Geophysical
High-Fidelity Audio
Midget Plug -In
Television

Tube to Line

...also

Chokes and Reactors

THERMADOR ELECTRICAL
MANUFACTURING CO.
3.320

5110 District Boulevard
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Los Angeles 22,

Calif.

pickup to this driving characteristic is
also sketched in the figure. The actual
response curves were measured with the
pickup output terminals connected to
an effectively infinite electrical impedance.
The measured impedances for a number of pickups indicate that most pickup pickup arm combinations have one simple, series mechanical resonance and
from one to several series -parallel resonances in the range between 30 and 10,000
cps. The data of Fig. 3 illustrate this
finding. The series resonance occurs
near 1800 cps where the reactance curve
passes through zero. Two series -parallel
resonances are observed with pickuparm "A "-one near 55 and the other
near 105 cps. A third resonance which
occurs near 12,000 cps is being approached at 10,000 cps, the upper frequency limit of the measurements. When
the impedance and response characteristics are compared it becomes apparent
that a complete correspondence between
the two does not exist. That is, irregularities in the response characteristic are
not necessarily accompanied by comparable variations in the mechanical impedance at the stylus, and vice versa.
Mechanical Circuit

A qualitative explanation of the various observed features of the impedance
characteristic of Fig. 3 can be given in
terms of the mechanical system of the
pickup and pickup arm. The construction typical of many crystal pickups is
illustrated at the top of Fig. 4, and the
principal mechanical elements are labeled. Lateral motion of the stylus as
produced by the modulation of a record
groove is converted into a combination
of lateral bending of elements within
the pickup and pickup arm (not shown)
and rotational twisting about a horizontal axis through the crystal. Thus,
the mechanical system is one having
both torsional and lateral degrees of
freedom and it may be represented by
the block diagram at the center of Fig.
4. The input terminals represent the
stylus tip of the pickup. M..: is the mass
of the stylus and C..: is the lateral compliance of the stylus arm. The blocks.
Zx and Ze, represent, respectively, the
mechanical impedances due to lateral
bending and rotational twisting of the
mechanical elements of the pickup and
pickup arm. These impedances are referred to the point of application of the
drivinn force. namely. the stylus tip.
Since the axis about which the crystal
twists floes not pass through the stylus
tip, the torque causing the twisting is
the product of the lateral force at the
stylus tip and the perpendicular distance
between the stylus tip and the axis of
twisting. The conversion from lateral to
rotational motion can he represented by
an ideal mechanical transformer, and the
effective lateral impedance clue to rota-

(from page 20)

tional impedance referred to the stylus
can be found in a manner analogous to
finding the secondary load impedance
reflected into the primary circuit of an
ideal electrical transformer. The impedance, Zn, at the stylus is this reflected
rotational mechanical impedance.
When the individual mechanical elements composing Z.c and Ze are considered. the more complete mechanical
circuit shown at the bottom of Fig. 4
results. The mass, compliance. and mechanical resistance elements are represented by the symbols of their electrical
analogs. namely, inductance, capacitance.
and electrical resistance. Mechanical
force is taken to be analogous to electrical voltage and velocity is analogous
to electrical current. We shall suppose
that a constant -velocity generator drives
the system. This is equivalent to assuming that the device which drives the
stylus lias an infinite mechanical impedance. \ \'hile this assumption is not
always justified when a record groove
drives the stylus, it is probably valid
vi-lien impedance measurements are made
frith the stylus seated in a groove on a
steel vibrator.
The circuit of Fig. 4 can, of course,
be made as complicated as one pleases
by allowing for higher -order modes of
vibration (breakup) of the mechanical
elements and by using distributed rather
than lumped elements. However, the
circuit as shown is capable of explaining
the salient features of the impedance
characteristic given in Fig. 3.
The series -parallel resonances exhibited in the neighborhood of 55 and
105 cps by the pickup impedance characteristic in Fig. 3 may be produced by
combinations of elements in the configuration shown in Fig. 5. The impedance calculated for this circuit is plotted
above the schematic. When an estimate
is made of the relative magnitudes of
the elements in the pickup circuit of Fig.
4 it is seen that at low frequencies the
circuit can be simplified to two series parallel combinations, each of the type
shown in Fig. 5. One of these is _llrx in
series with CPx and RPx, shunted by C.,.r.
This combination gives the resonance at
55 cps. This resonance is often referred
to as the lateral pickup -arm resonance.
The other series -parallel combination is
,lire in series with Cry and Rre, shunted
by C,x. This gives the torsional pickup arm resonance at 105 cps.
An explanation must be given for
including the compliance, Cry, in series
with the pickup -arm mass, Mr:. While
we have been referring repeatedly to
lateral motion of the pickup stylus, the
motion is actually rotational. with the
axis of rotation for low frequencies
being vertical and passing through the
pickup -arm vertical pivot. However, the
distance from the stylus to the pickup arm vertical pivot is so great in comparison with the amplitude of the stylus
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vibration that the arc through which
the stylus moves is practically a straight
line. and the vibratory motion may properly be described as lateral. Since the
arm must be able to rotate freely about
its vertical pivot as the pickup follows
the spiralling groove across the record,
a d.c. path must be provided from the
input terminals through .1/...c, .lfex and
Tilr.r in Fig. 4. This means that Crr must
be an infinite compliance-that is, a
direct connection from the lower end of
.11r.c to the input terminal.
When sufficiently large forces are
applied to the stylus, CPx is, indeed, infinite. But when relatively small forces
are applied to the stylus, the pickup-arm
vertical pivot sloes not rotate. There is
sufficient static friction and binding in
the pivot bearing to make it behave like
a rigid member for forces too small to
overcome the friction. Hence. for the
forces clue to groove modulation or clue
to actuation of the stylus by a vibrator,
CPx is large but is not infinite. Consequently. instead of a mechanical reactance characteristic approaching zero
with decreasing low frequency as would
occur with a perfect pivot hearing, a
reactance value of minus infinity is approached. This is demonstrated in Fig. 3.
Looking once more at the reactance
characteristic in Fig. 3 we see that as
the frequency increases above the lateral
and torsional resonances near 55 and
105 cps, the reactance remains negative
up to about 1800 cps. Near this frequency the reactance passes through
zero and becomes positive. In the frequency range near 18011 cps the mechanical system has a resonance clue to a mass
and a compliance in series. The principal elements involved in this case are
the stylus mass, .lf,x, and the stylus -arm
compliance, C.x.
The resonance approached at 12,0011
cps in Fig. 3 is known to be due ti
break -up of the stylus arm. At these high
frequencies the distributed mass of the
stylus arm must be taken into account,
and the representation of the stylus arm
by a single element, C,x, in Fig. 5 is no
longer adequate.
As Fig. 3 shows. the resistive component of the mechanical impedance of
the pickup is negligible except near
parallel resonances. At parallel resonances very large circulating currents
(velocities) flow in the parallel circuits.
and the effect of any small resistance
is greatly magnified.
In the type of crystal pickup sketched
in Fig. 4 the voltage output is generated
by twisting the crystal. In terms of the
schematic, the output voltage is pro portional to the strain in Cee. It is evident that this circuit element is not
closely coupled to the input terminals
at all frequencies. Consequently it Is
not surprising that a complete correspondence floes not exist between the
pickup response and the impedance characteristics.
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ono ball el 1 %ó at 5 watts.
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Altos Lansing PEERLESS or ACROSOUND Ireasierners available.
first Williamson type Ampliar suppled with midge; prumpifier.

Pncóolly diste dealess. Harmonic

lm Ihan

When selecting an amplifier for the heart of a fine high fidelity audio system, investigate the outstanding advantages
offered by the Heathkit Williamson type Amplifier. Here is
an amplifier that meets every high -fidelity audio requirement and makes listening to recorded music a thrilling new
experience through naturally clear, lifelike reproduction of
sound at all tonal levels. Wide acceptance of the Heathkit
Williamson type Amplifier by the most critical purchasers
-dearly demonstrates that high- fidelity can be coupled with
' low cost. For factual. information regarding tie Heathkit

Williamson type Amplifier. consult "CONSLMERS RE-

-SEARCH ANNUAL CUMULATIVE BULLETIN 1352 -53."

This outstanding amplifier is offered with the optional
choice of the ACROSOUND output transformer or the PEERLESS output transformer. ACROSOUND features ULTRA LI NEAR circuitry, which is the exclusive development of the
Acto Products Company and provides a- greater margin of
reserve power efficiency and increases power output. PEERLESS features additional primary taps to permit the optional
choice of either the extended power circuitry. now enjoying
current popularity. or all of the advantages of the original
Williamson type circuit.
The construction manual has been simplified to the point
where even the complete novice can successfully construct
the amplifier without difficulty. Write for a tree catalogue
containing complete specifications and schematics of the
Heathkit Williamson type Amplifier.

PRICES Of VARIOUS COMBINATIONS

W.2 A,npl,l,rr Kit tine].
,. -,t , Peerless Output Tran.lom,.
er, Power ',VW,'
%AI,,, SC950
trier
Weight 39 lbs. Shipped cape,. U
only.
W.2M Amplifier Kit Ilnrl Main A.
with Peerless Output Transformer

t)Shl

\clght 29 rlbe Shipped
.rely.
W -a
u lth

xxpns..

`iQ15
ta

r
Amplifier Kit lint. Main A,.:
Aerosaound Output Tnnsformer. Power Supply and WA. ¡t
PI Preamplifier Kit) Shipping $6950
'

Weight 39 Ms. Shipped express V
only.
W-3M Amplifier Kit (net. Main A,..:
with Aerosound Output Trans -

HEATH COMPANY

Recapitulation

BENTON HARBOR 25, MICH.

Thus far we have described and demonstrated a means for measuring the
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effective lateral mechanical impedance
at the stylus of a phonograph pickup
and over a relatively wide range of frequencies. The impedance measurements
made by this means are generally accurate within ± 15 per cent. The measured
Impedance and response characteristics
of the crystal pickup chosen for purposes
of illustration are seen to be qualitatively
consistent with the mechanical circuit
of the pickup. The mechanical circuit of
this twister type of crystal pickup is
more complicated than almost any other
type in current use. Many modern pickups are, in fact, little more than a cantilever beam in simple flexure, and the
analogous circuit in such cases is extremely simple for most of the audio
range.
In Part II of this presentation we
shall show the measured lateral impedances for a number of typical phonograph pickups.

SELECTS
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for
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by Reginald Foort (Michael Cheshire)
The famous BBC organist on the

...

Mosque Wurlitzer

BOOST

Intriguing, informative
booklet on the organ!
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Vol. IV #1053 also
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TWO NEW COOK WIDE -RANGE
RECORDINGS
ASK YOUR DEALER
OR ORDER DIRECT.
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Also Available in
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I
Editions
$5.95 each.
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Measured response and performance
curves for the Leak amplifier.

or distortion was observed when the two
cathodes were connected together by a clip
lead, which may appear strange to students
of typical push -pull amplifier stages.
The power amplifier is well built, employing paper capacitors for plate -supply filtering and assembled in a manner which provides easy access to all capacitors and resistors for replacement. Wiring is cabled
wherever possible, the entire construction is
a model of neat constuction. The over -all
quality of the amplifier is attested by its
use in many professional applications in its
native country.

Remarkable and
unusual recording of a
Spanish Jam Session.

-

All the percussives
castanets, heel and toe, hand clapping
and finger-snapping.
Carlos Montoya plays in a Flamenco party'

#1027 FIESTA FLAMENCA
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PHONO CURVES
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#1052 PERCUSSION & PEDAL

TREBLE

AUDIO ENGINEERING

www.americanradiohistory.com
AmericanRadioHistory.Com

JUNE, 1953

ask your distributor

RADIO INVENTIONS
from page 36)

domain for hundreds of years and the
extension of its use has been through
the discovery of new mathematical principles to which it has so readily lent itself. The development however, has been
in the science of mathematics rather
than the mechanics of the rule. Certainly
no one has or can claim a patent on
well known mathematical tables.
"It may be that new tables will be
developed concerning the theory of relativity, a quantum theory of mechanics or
perhaps concerning fissionable material
or atomic energy, and if mathematics
succeed is reducing these to different
formulae they will probably be put on
scales to be used with slide rules.
"It lias been held many times that for
a patent to be valid a patentee must have
invented or discovered a new and useful
art, machine, manufacture. or composition of matter or a new and useful improvement thereof, not known or used
by others prior thereto; that there must
be a novelty and utility and originality.
The very act of invention must be an
application in a new and useful way

about

pickerings new
TURN OVER
CARTRIDGE
minimum mass
maximum compliance
minimum tracking pressure

of something not previously known."
A decision of the Federal Circuit
Court of Appeals summarized these es-

I'It'KERING and company inc.

sentials for patenting an invention.
"The statute defines what inventions
are patentable and novelty is only one
of the ultimate facts required. If one
constructs something new he has invented it but that does not mean that
it is patentable. Frequently an invention is the result of mere mechanical
skill or it may be anticipated by a prior
art although not precisely the same, or
it may not be useful.
"In each of such events the device or
product is not a patentable invention but
it is an invention nevertheless. This is
not merely a fanciful discrimination
with respect to the meaning of words,
for the statute authorizing patents is
clearly based upon it.
"Generally speaking with reference to
the subject matter permitted to be patented there are four ultimate facts which
must exist before an inevntion is patentable- authorship, ownership, novelty,
not as a result of mere mechanical skill,
and utility. If they exist concurrently
the disclosure is patentable; if one is
lacking it is not patentable."

i

UNIFORM

nEXCEPTIONAL
CALIBRATION STABILITY

-

LABORATORY AND INDUSTRY
PROVED PERFORMANCE

for precision sound measurements
and high quality recording
For more than sixteen years Kellogg Midget
Condenser Microphones have been serving Industry and Research in sound measurements.
Ruggedly constructed and humidity-proof, this
microphone fully satisfies the exacting requirements of Laboratories for reliability and accuracy.
Users include government laboratories, universities, audio development laboratories, sound studios, and industrial plants manufacturing sound
equipment.

Hazeltine Research, Inc. v. General
Motors Corp., 73 F.S. 138
Hazeltine Corp. y. Abrams, 79 Fed. 2d
329
35
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amplifiers

transformer hum pickup less than pickup in
the connecting leads.
9. Particularly if mechanical considerations dictate the use of a steel chassis,
mount the putter transformer tvith the
plane of laminations perpendicular to the
chassis rather than parallel thereto. In
general. the higher the a.c. flux density
at which the power transformer operates,
the stronger tvill be the magnetic field
surrounding it, and the more complex the
waveform of voltage induced in susceptable portions of the circuit. Some reduction
of external field may be had by suitably
wrapping the power transformer core and
coil with a low- resistance, shorting band.
Often over -all power transformer performance, including reduction of surrounding magnetic field, niay be improved by
stacking the laminations in alternate groups
of two, instead of 1011 per cent interleaved.
Enclosing the entire power transformer in
a magnetic shield of high -permeability
nickel alloy is sometimes done, but is costly
due to the large amount of material required. Also, the field close to the power
transformer core is usually strong enough
to saturate a close fitting shield and render
it relatively ineffective. Then two shields
with non-magnetic separator may be used,
the inner shield to reduce the field to intensity small enough that the outer shield
can be effective.
10. Mount power supply and amplifier
circuits on separate chassis. An annoyance
sometimes encountered in amplifiers. especially those using choke -input power -supply filters, is in the form of short -duration
spikes at power line frequency. A common
cause of this interference is coupling of
the very large rectified sinusoid at the
rectifier filament. via stray capacitance,
into low -level portions of the amplifier
circuit. Sudden irregularity in the rectified waveform at the instant current shifts
from one rectifier plate to the other, is
differentiated by stray capacitance onmectiun to foram complex interference with a
narrow spike predominating. Interference
due to this cause sounds in the loudspeaker
like the buzz associated with nearby
fluorescent lamps. It tends to be worse with
high leakage inductance in the plate transformer, and with filter -choke inductance
less than the so- called critical value for
prevailing load conditions. Simply operating amplifier heaters from a separate transformer may not be very helpful in this regard, clue to coupling with the rectifier
transformer via the common primary connection.
Means individually or collectively effective in reducing this interference to negligibility arc: a small capacitance (such as
0.05 of) from rectifier filament to ground;
grounded electrostatic shield between rectifier filament and amplifier heater windings,
or preferably a grounded shield separating
high -voltage and rectifier filament windings
from all other windings; shielding rectifier
filament leads and the input lead to the
filter choke.
Perhaps the best arrangement with single
power transformer is an electrostatic shield
separating the amplifier heater winding
from all other windings, and a second shield
separating the primary winding from all
other windings. The latter shield reduces
interference either to, or due to other
equipment.
In a related way, capacitor -input filters

AND COMMUNICATION EQUIPMENT
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are sometimes troublesome, though
lesser extent. In this type of filter,
at the input is customarily only a few
per cent of the d.c. voltage. But the rectifiers are biased by the potential to which
the input filter capacitor is charged, with
the result that any one rectifier conducts
only (luring the portion of the input cycle
that this bias potential is exceeded by the
alternating voltage on the rectifier anode.
Thus successive current pulses in the trans fInner high- voltage winding are the tops
of sine waves. Differentiation of this current waveform by the transformer leakage
inductance produces steep wavefronts of
voltage riding on the sine wave at the rectifier plate. Differentiated a second time by
stray capacitance coupling, the interference
becomes short -duration spikes in the signal circuits, and may result in audible buzz
in the loudspeaker.

PERFORMANCE
TO LAST

A LIFETIME!
UNIVERSITY COBREFLEX -2
WIDE -ANGLE TRUMPET
lifetime

Performance has been built -into each
Cobreflex -2. Nothing yet produced compares in
construction and design efficiency. Once installed,
the Cobreflex -2 con be forgotten. The Cobreflex2
is Breakdown -Proof ... truly performance guararanteed to last a lifetime.

NEW TYPE TAPE REEL

Compared!

Designed to minimize errors its program
timing. a new 7 -in. plastic reel recently
\lining and
announced by .linnesota
Manufacturing Company also permits more
rapid threading of tape. Two threading
slots arc provided on each side of the reel,
one being a new "V "' slot that reduces
threading time by nearly one third. The
reel contains 45 per cent more plastic and
features wider and heavier spokes. The hub
diameter is 2%4 in., providing a better ratio
between maximum and minimum diameters
than the older reel types, yet capable of
holding a 1200- foot -plus length of suonlard- thickness tape, which was not possiLl.-
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with the 2.75 -in. hub without danger eli
spilling tape. The latter huh was designed
for tape of slightly thinner hase, which has
occasionally been reported as causing inaccurate program timing with certain re-
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INCH RECORDS

GC

3 -SPEED RECORD CHANGERS

corders.

More even winding of the tape on the
reel is provided by reduced inside width of
the reel and use of tapered flanges, which
also serve to lower the possibility of nicked
edges. Another improvement is smooth surfaced spokes which provide greater labelMu surface.

OI
MODEL 3

522'

Intermixes 10 and 12.Inch records
LIST PRICE $65.00
(less base)
CSTs

NEELY DROPS AUDIO;
KOESSLER TAKES OVER

01

MODEL 3/521'
Non -Intermix Model
LIST PRICE $54.50
(less base)

'Available in

Retirement of Neely Enterprises, Los
Angeles factory representatives, from the
sound equipment industry after 20 years of

cream. brown or
gray finish.

specialization, was announced last month
by Norman B. Neely, president. In the
future, the Neely organization will devote
its facilities to the sale of electronic instrumentation and industrial control equipment.
Frank B. Koessler, who has been in complete charge of Neelÿ s sound equipment
division for a number of years, concurrently announced the formation of Koessler
Sales Company which, as of July 1, will
become representative of all sound equipment companies formerly serviced by the
Neely organization.
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PUSH -PULL

PROGRAM LEVEL

(from page 23)
odd-order components. (Remember that
the fundamental is an odd-order component, too.)
Figure 24 is a graphical representation of the frequency components which
comprise our complex wave. The fundamental is labelled f and its third harmonic 3f. The waveform which results
from the vectorial addition of the two
is the dotted line labelled "resultant."

INDICATOR PANEL
VERSATILE

21- position attenuator provides level measurement
from +.1 to + f2 and an off position.

meter to be switched to
INPUT SELECTOR SWITCH -allows
ten 600 -ohm program lines.

ILLUMINATED METER

- Standard
Upper

- Minimum rack".
COMPACT 19" x 7/32

scale

41/2" meter has two scales:
scale -0.100 percent; Lower

-VU

from -20 to +3.

space required. The panel measures

5

LOW COST

-only $70.00*

'Prices subject to
change udthorst notice

AUDIO EQUIPMENT FOR AM -FM TELEVISION
For information write: General Electric Company.
Section 4463, Electronics Park, Syracuse, New York

GENERAL
/Voua

d

Fig. 25. Simultaneous presentation of the waveforms on the two plates of a push -pull stage.
(Ai is that on the upper plate, and (B) is
that on the lower plate.

ELECTRIC

neadit ¡Oh i#unediale

If an electronic switch is now used
to permit simultaneous inspection of the
output wave -forms of both halves of
the push -pull stage on a scope, we will
see the two complex waveforms of Fig.
25. Graphically analyzing them into
their component frequencies, we get the
picture of Fig. 26. (In this diagram,
too, each fundamental is labelled f and
its third harmonic 3f.) The dotted lines
repre <ent the re ,,pectivc resultants.
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Fig. 26. Waveforms cf

Fig. 25 analyzed into
180 deg.
out of phase, as would be expected, and so
are their third harmonics. Therefore, both
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would appear in the output of the stage.
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It is plain that the fundamental comments of the two complex waves representing the original input voltages are
180 deg. out of phase with each other.
But so are their third harmonics.
This means that both the fundamentals and the third harmonics will

produce output voltages which will be
heard in the earphones. The same will
apply to any odd -order components of
the fundamental frequency.
As we already know, any second and
other even -order harmonic components
generated in the stage itself tend to be
cancelled out. On the other hand, odd order- components produced within the
stage are amplified and delivered to the
phones as part of the output voltage.
A subsequent article will extend the
above presentation to the Class B case

and also to the case of the inductive
load.
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TAPE RECORDING PERFORMANCE
(from page 27)
this point results in the mechanism running slow. The friction supplied by the
take -up reel clutch should allow the
tape to move at normal speed and prevent tape throwing when the machine is
stopped after the rewinding operation.
These adjustments can be made by using
a small spring balance. With an empty
standard reel on the take -up spindle, a
length of string should be wound around
the reel hub, the other end of the string
being attached to the balance. With the
spring balance held in a vertical position, as shown in the Fig. 3, start the
recorder and read the pull of the mechanism in ounces. It is recommended that
this tension be from 5 to 6 ounces, and
this may be obtained by adjustment of
the clutch at the rear of the spindle,
Fig. 4, to obtain more or less friction,
as required. The supply reel clutch
should be similiarly adjusted, except
that the motor is not used, but the
tension is found by placing the empty
reel and string on the supply spindle
and pulling the spring balance upward,
observing the reading in ounces at the
instant the reel begins to turn.
These tension values are in inch ounces, which can be ascertained by
multiplying the value indicated by the
spring balance by the distance in inches
from the center of the reel spindle to
the tangency of the string where it
leaves the reel hub. In the case of the
standard 7 -in. reel, this distance is very
close to one inch, so that the absolute
indication on the spring balance can be
taken as being correct. When using the
new larger hub reels, the tension in
inch-ounces can be obtained by multiplying the pull in ounces as indicated
on the spring balance by a factor of
1.375, since the radius of the new hub
is approximately 1Y8 in.
The spring attached to the rubber
pressure roller that holds the tape in
contact with the capstan must also supply the correct tension. Too little pull
from this spring results in slippage and
may even cause complete stoppage of
tape movement. Extreme care must be
exercised in oiling the mechanism. The
AUDIO ENGINEERING

lifelike, thanks to new
one-octave extension of low- frequency
range, and 9-position playback characteristic control matching the characteristics
of all type records. Frequency range 2020,000 cps. Pre-Amp unit in de luxe
gold- finished consolette.
Sounds incredibly

smallest amount of oil on the rubber
idler wheels produces serious slippage,
with resulting wows and timing discrepancies. Both the pressure roller and
idler wheels should be kept clean by
wiping with a cloth just dampened with
carbon tetrachloride.
Sticky tapes have contributed to
speeds variations and, in extremely
humid climates, have actually stopped
the mechanism. Most presently available tapes are being produced with adequate lubricant in the coating which is
resistant to high humidity and temperature. The newer tapes eliminate the
squeal often heard as the tape moves
over the heads.
The new 7 -in. professional reel is
another step toward eliminating speed
variations and timing discrepancies.
This new reel has a hub diameter of
2y4 in. which approaches the NARTB
standardized 2 -to -1 ratio specified for
the 10 -in. professional reel. In the
normal operation of a tape recorder
there is less tape tension with a full
tape on the supply reel than when the
reel is almost empty, and tape speed is
faster at the beginning, becoming slower
as the end of the tape is reached. The
larger hub reduces the differences in
tape tension and speed between the beginning and end of the reel, resulting
in greater timing accuracy and reduction in pitch changes, noticeable particularly on classical musical selections
when, due to the length of the composition, more than one recorder is employed.
Using the techniques outlined, the recorders have been adjusted to a timing
accuracy within 5 seconds or less in
30 minutes. To hold this close timing
in mechanisms without synchronization,
constant surveillance of the mechanism
performance is required. It has been
observed that greater accuracy results
when speed checks are made over longer
periods than just a minute or so. It is
interesting to compare the results obtained when several methods are employed in any particular test.

/ /

BROOK

All- Triode 10 Watt Amplifier

118,0

Model 12A Basic Amplifier
Model

12A4 Re-

UR

mote Control Am-

plifier
Model

R

combines
12A

above

with Model
Pre -Amplifier)

222.

1

48
net._

ÓO

A medium- priced amplifier which, except for lower power rating, equals the
famous Model 10C4. Transient peak drcuit permits distortion -free power peaks
considerably higher than 10 watts. Frequency response from 20. 20,000 cps. Pre Amp unit in smart, gold -tone consolette.

NEW! BROOK Model 7 Pre -Amplifier
-a\1

'4147.410.411.641 4.70/
all features of Model 4B Pre-Amplifier, PLUS BUILT -IN POWER SUPPLY.
May be used in combination with your
present wide -range basic amplifier.11 f170
Has

7

Smart, gold- finished consolette.

Hear these BROOK instruments in
TERMINAL's complete audio dept.

FREE!
Terminal's 130 -page AUDIO CATALOG
Your Complete High Fidelity Guide

Investigate
TERMINAL'S LIBERAL TRADE -IN PLAN
for your used, standard brand equipment
Open Thursday Ere's till 8 PM

s .*y
èrm ¡sial
Ample Free Parking after 6

P

Radio Corp.
85 Cortlandt St., New York 7, N.Y.

WOrth 4 -3311
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NEW PRODUCTS
Studio Turntable for Fine- Groove Records. Disc jockeys will welcome this new
unit recently announced by RCA, because
it has been designed especially for their
convenience. Designated the Type BQ -1A
tine- groove turntable for 45 and 33 1/3-

Tape Carrying Case. Tape recording enthusiasts will eVelcouu' the new vinyl
plastic carrying case which has been developed by Reeves Soundcraft Corporation, 10 E. 52nd St., New York 22, N. Y.,

to 10 nlegohuts. \founts in place of any
standard eartridge using t,-in. mounting
centers. 'Manufactured by Sonotone Corporation, Elmsford, N. Y.

Speaker Enclosures. While designed primarily for housing Tanuoy full -range
dual- concentric loudspeakers, two new
wall- and corner -type Tannoy bass-reflex
enclosures will provide optimum acoustic
loading and balance for many other makes

for transporting 5- and 7 -in. rolls of magnetic recurdi ng tape. Developed primarily
for use with the Soundcr:aft Tape -Chest,
the case is equally desirable for carrying
Si)'),) Is of tape in se p:u'u to can to iners.

Tiny High -Fidelity Transformers. Al-

r.p.m. records, it has several novel features, including a spindle hub which
changes diameter simultaneously with operation of the speed control knob, and a
quick -starting mechanism which attains
full speed in 14 revolution. Operation of
the us -ore mercury switch also disengages the driving idlers when not in use.
Lightweight I2 -in. tone arm accommodates
plug -in heads and will play records with
warp up to 'w in. A 4- position filter is included for record compensation. RCA Victor Division, Radio Corporation of America, Camden, N.

though sealed and potted in aluminum
cases, only aµ in, square, Stancor's new
Tinytrans have exceptional frequency

Portable Tape Recorder. Exceptional
audio quality is attained along with small
size and portability in the \lagnematic,
a new 110 -volt a.c. tape recorder recently
placed in full -scale production by Amplifier Corp. of America, 398 Broadway, New
York 13, N. Y. Although weight of the
Magnematic is only 19 His it contains

.1.

Binaural -Monaural Speaker System.
Equally well- suited for use with single or two -channel audio systems, the new
Bozak B -204 speaker includes two woofers
and two dual tweeters, all of which are
mounted in a heavily -constructed enclosure of unique design. Although the
woofers are mounted in the usual fashion,
the tweeters depart front the conventional

of 12- and 15 -in. speakers as well. Constructional features of the enclosures include the use of sa -Ln. lumber with all
Joints close battened, screwed and glued,
and complete Internal lining of sound absorbent material. The corner enclosure is
known as the Parliament, while the [wall
model is named the Westminster. Manu factured by Beam Instruments Corporation, 350 Fifth Ave., New York 1, N. Y.

.

range of 30-15,000 cps within ± 1 db.
Total height, including terminals, is Pia
In. and maximum level is zero db. \\'eight
is only 1.3 ounces. The case is equipped
with two 2 -SII threaded inserts for easy
chassis mounting. Laminations are of
nickel steel. Standard Transformer Corporation, 9 i5O Elston Ave., Chicago IS, Ill.

Turnover -Type Ceramic Pickup. Unique
construction of the new Titane cartridge
is emphasized in the fact that the stylus
alone is rotated tu accon[ nu ulu t e various
types Of recordings. ['sing a high -cornpli:mce highly -sensitive ceramic element,

in the fact that the two sets are mounted
back -to -back, each set radiating through a
port in the side of the cabinet on which
it is mounted. Hinged deflectors :it each
side, which fold flat when not in use, are
used to provide improved high frequency
dispersion when the system is used monaurally, and to enhance dimensional effect when binaural sound is being reproduced. The two sound sources are separated by more than three feet. Manufacturer's published specifications state that
the frequency range of the B -204 is 35
to 20,000 cps, power rating is 25 watts
per channel, and Impedances are 8 ohms
when used with binaural equipment and
4 ohms when all drivers are paralleled for
connection to a single -channel system. A
phase -reversing switch is provided, and
the crossover network is included in the
cabinet. Further information may be obtained by writing R. T. Kozak Company,
114 Manhattan St., Stamford, Conn.

the unit has an output approaching one
volt and does not require pre- amplification or equalization. It is unaffected by
moisture or temperature. Tracking force
is 9 grants and recommended load is 1

60

many features normally associated with
standard professional tape recorders. Frequency response is 50- 15,000 cps at 71Z
in. /sec. tape speed. Completely operated
by push- button control, the unit features
a solenoid -operated clutch -controlled capstan drive to start and stop tape travel
in 1/20 sec. Incorporates relay- operated
modified Geneva movement to control
60 -in. /sec. rewind and fast forward. Has
5 -in. reel capacity. Headphone monitoring.
A built -in preamplifier provides for low level low-impedance microphone input.
x 11 x 9 in. Meeting
Dimensions are
Primary NAItTB standards, the Magnematic is designed specifically to produce
tapes in the field which equal In quality
those usually recorded on studio equipment.
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Three -Speed Manual Record Player. Excellent speed stability and virtual freedom from iudur,d limn sv lnn used with
magnetic cartridges tier among the features of the new doer :u'd single -play
turntable. Designated Model T, the new
unit embodies a number of performance
standards which have heretofore been
profesconfined to the field of

.'i

lifted as it moves from one cuit oct t.
another, thus providing non-shorting operation in the smallest possible space.
Large silver contacts provide average contact resistance of less than 0.006 ohm.
Current- carrying capacity of the 60- and
36- position types is 30 and 40 amps, respectively, while respective Brea'Adown
voltages are 1500 and 2500. Further details will be supplied upon letterhead request to the manufacturer.

NEW LITERATURE
standard Transformer Corp., 3550 ElChicago I ', Ill., is now pub. \v,.,
lishing a transformer replacement guide
for tape and wire recorders- listing 63
models for 23 companies which manufacture units for bonne use. Manufacturer and
model number, manufacturer's part numsional equipment. A small knurled knob
located conveniently :II the rear of the
tone arm permits accurate adjustment of
stylus pressure. The tone arm shell lits
all popular makes cf' pickups and is
equipped with a professional-type finger
lift, also a clip lock to hold the arm in
place when not in use. Another principal
feature is automatic start and step which
operates with records of all sizes and
speeds. Dual- voltage (100 /130 and 200/250
volts, fu cycles) motor is of the 4 -pole
type and the unit employs a heavily
weighted turntable. Garrard Sales Corporation, 164 Inane St., New York 13,
Super Tweeter. The new Electro -Voice
driver -horn assembly is a vomplete
high -frequency reproducer which can be
added economically to any existing speaker
system. Easily installed in a few minutes,
the T -35 has a frequency range extending
T -35

from 351)0 cps to the limit of audibility
when used with the E -V Type X -:16 -1
crossover network. IIn'riz.'n tat dispersion
is 150 deg. A companion accessory is the
AT -37 level control for adjusting output
level to individual tastes. The T -35 uiay
be used with any system up to 40-watt
rating. Impedance is 16 ohms. Horn dimensions are 41/2 im long by 1'iá in. high.
Over -all depth is 31/2 in. and weight is 2
lbs. t'nl,letn information is available
from 1:1, 1io- \'Dion, lu,'., Ihn h:man, Mich.
Heavy -Duty Rotary Switches. A unique
dotent mechanism which provides non shorting action is featured in two new
single -deck single -pole rotary switches recently announced by Shalleross Manufacturing Company, Coilingdale, Pa. Available

ber, and corresponding Sta moor number
are listed for all models included in the
guide, the first of its kind available to

distributors and service engineers.

Sorensen & Co., Inc., 375 Fairfield Ave.,
Stamford. Conn., includes full information
on the company's extensive line of electronic a. c. line regulators in Catalog N.,.
353, a handsomely-prepared booklet which
leaves little to be desired in bath attractiveness find effectiveness. Also contained
in the catalog is an abundance of information on the selection and use of regulators in general. Slane be obtained by writing GLoner:11 Sales Ii,portmeut.
Minnesota Mining and Manufacturing
Co., Poo Fa uquicr St., St. Paul 6, Minn.,
discusses the properties for four basic
types of magnetic coatings in "Sound
Talk" technical bulletin No. 22. Also described are 14 different magnetic tape
constructions. Four graphs are included.
which show typical hysteresis loops and
magnetization curves for the oxides discussed. Available upon request.
Audak Company, 500 Fifth Ave., New
Pork 36. N. V. is distributing a new edition of "Eb,tronic limn. Facts" by Maximilian Weil. Made up of 20 pages, the new'
edition is twice the size of the former
issue, of which approximately- 100,000
copies have been distributed. Contained
are answers to more than 100 commonly
asked questions on hi -41 music systems.
Available free from Audak dealers, or by
writing direct to the address shown above.
D. W. Onan & Sons, Inc., Minneapolis 14,
Minn., is issuing a 2 -color folder which
shows examples of portable and mobile
electric plants providing standby power
for communication systems. Also described and illustrated are units which
provide nri nm ry power for mobile TV
studios. Requests for copy- should specify
Form A -3o7.
Insulation Manufacturers Corporation,
565 W. 'Washington Illvd., 'Idieago 6, III.,
includes a great deal of helpful information on the features and uses of fibre and
plastic for electrical insulation In two
new catalogs which are available free of
charge. An S -page booklet is devoted to
f hoot reinforced plastics. while Phenol ite
laminated plastics, National vulcanized
fibre, and Peerless fishPaPer are covered
ill a 322 -Page companion publication.
Methode Manufacturing Corporation,
2021 W. Churchill St., Chicago 47, III..
is Pula ish'ng a new' handbook on printed
circuits titled "Utilization of Prefabricated Wiring," which provides detailed
engineering data to those interested in applying printed circuit techniques to electronic equipment. The 32 -page booklet
deals with present applications of printed
ircuitry-, layout of schematics, component selection, Underwriters' rertuh'ements, service techniques, etc. Available
to those requesting on business letterheads.
Cornell-Dubilier Electric Corp., South
Plainfield, N. J. has just completed Ilulle
tin Si3-149, a 12 -page catalog of descriptions, illustrations, and technical data
covering the company's wide line of
Quietone interference filters. Included in
the catalog are Quietones for virtually
every type of electrical and electronic
equipment. In addition to electrical characteristics, there are shown outline drawings, circuit diagrams, and photographs.
Available without cost from nearest C -D
t

in 60- and 36- position models, the switches
are designed for complicated range or circuit switching of heavy -duty test equipment. In action the rotor arm is actually distributor.
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NEW
Rauland 1826 Amplifier 8 Remote Control
New, uniquely styled 20 -watt remote -control
high -fidelity amplifier. Self- powered remotecontrol unit is covered in rich, brown leatherette
with gold trim -looks just like a beautifully
bound book. Controls are accessible under
hinged backbone. Remarkable authentic music
reproduction, versatility and neat installation.
Remote unit controls: Bass, Treble, Volume, 6-

position Crossover, 6- position High- Frequency
Cut -off. Also Input Selector switch and AC
switch with separate remote -control cables.
For 8 and 16 ohm speokers.

93 -805. Net

5232.26

NEW McIntosh

A -116
Basic Amplifier
New 30 -watt basic
amplifier superseding
the renowned 20W2
-but at a new low
price! A brilliant per -

i,.

forme r.Uses the fa mous McIntosh -pa tented output
transformer. Exceedingly wide response--db, 10- 100,000 cps at 15 watts; ± 0.1 db,
20- 30,000 cps at 30 watts. Only 'V7 volt for
full output. Output Impedance: 4, 8, 16 and
1

600 ohms.
93 -895. Net

$139.50

NEW Browning R1 -42 FM -AM Tuner
For the finest hi -fi systems. Only two panel controls (Tuning and FM -AM) to permit complete
control of volume and tone with amplifier or
remote preamp. Superb response and sensitivity- Armstrong detection and all- triode FM
front -end. Automatic frequency control and
drift compensation; AFC can be switched off.
Cathode -follower output. AM whistle filter. 13
tubes, tuning eye and rectifier.
$166.50
97 -931. Net

NEW! Scotch High -Output Tape
MMM Type

120A Magnetic
8 -12 db higher output, with no increase in
distortion or noise and no increase in tape thickness. Output
uniformity at 1 kc does not exceed d= r14 db within a reel;
± .5 db from reel to reel. Splice free, and dry -lubricated.'

Tope- provides

'

No
96 -555

Sae
1/4111200'

96-558

5501200'

96-556
96 -557

5402400'

833

5402400'

r
r

Reel

Std.
(21/4' hub)
Prof.
(2%' hub)
HARTS hub
NARTB reel

1'11, EA

94.61
4.34
8.67
10.57

12 or
More. EA

N 20
3.90
7.80
9
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Jackson Blvd., Dept. 17 -F -3
Chicago 7, Illinois
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circular staircase in a concrete tower

so as to provide realism of sound effects
when used in dramatic works laid in

New, Sensitive

FLUTTER METER

-

the ACA
First Aid for the sound engineer
Flutter Meted Accurate, sensitive instrument
designed for rapid visual indication of flutter,
wow, end drift content of discs (all speeds;,
sound film mechanisms, film recorders, and
magnetic wire and tape recorders.
Three distinct and simultaneous readings
may be made of flutter, wow, and drift.
large, sensitive 4" meter has three scales:
0.3 %, 1.0 %, and 3.0 %, calibrated for flutter,
wow, and drift readings. Accuracy within 2%
of full scale value, independent of wave-form,
amplitude variation, hum. noise, etc.

Flutter Meter complies with tentative

standards set by Society of Motion Picture
Engineers. Recommended for schools, labs,

broadcast stations, recording equipment
manufacturers, and studios.

Write today for circular 5036

AMPLIFIER CORP. of AMERICA
NEW YORK 13.

398 BROADWAY

N.

Y.

GROMMES
AMPLIFIERS

castles or chateaux.
Echo chambers at BBC were relatively simple, but differ from U. S. practice in that most of the studios had an
echo chamber permanently assigned to
them, and located adjacent so set -up
changes could be made readily. New
switching facilities are being provided so
that multiarm stepping switches will
transfer all of the circuits of a given
studio at the same time-simply by
actuating one control button.
Audio -and this certainly means the
important part of radio broadcasting. for
it is the audio portion of the signal that
is of interest to the listener
no less
important in England or France than
it is here. Were it possible for engineers
to be exchanged for periods of two or
three months between the broadcasting
companies and between manufacturers,
it is certain that improvements would result on both sides of the Atlantic. For
our part, we certainly would have liked
to spend much more time in both London
and Paris, and to have been able to extend the trip to Rome, Vienna, Switzerland, Germany, Norway, Sweden, and
Denmark. Perhaps next year-

-is

-..á

Model 50 PG

ña;
r..-".-.

,:,". b

5500

.000

In response to many inquiries as to the
availability of binaural recordings and the
titles already recorded in this new medium,
we are pleased to list below the entire
catalog available from Cook Laboratories,
114 Manhattan St., Stamford, Conn. The
recording companies responsible for the
originals are indicated. Most of these
recordings may also be obtained from local
audio jobbers.
Inside Vienna
quartet of two violins,
accordion, and the zither -like contra guitar with close microphone technique.
Cook 1026 -BN

Fiesta Flamenca-Carlos Montoya and four
dancers, with castanets, heel and toe,

clapping, etc. Transients distinctly dominant, motion of dancers evident.
Cook 1027 -BN
Paganini Variation-Piano studies, Frank
Glazer. Single piano.

Model 210 PA
Compleely vat ob.
words electly.

PRE -AMPLIFIER
f..dbed egaoleerion for tsp,adcing

Cenpon.. 6 te 130)00 CPS. IM distortion less $
Men 14 Calib.aW ,tep type controls

- -*VIM

9

50

i'Oa CATAl00

PRECISION ELECTRONICS, Inc.
910" King Avenue, Franklin Park, III.
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the Society. For insertion in this column, brief announcements should be in
the hands of the Secretary, Audio Engineering Society, P. O. Box 12, Old
Chelsea Station, N. Y. 11, N. Y., before
the fifth of the month preceding the
date of issue.
'$c

Position Open

Positions Wanted

NGINEER, for acoustic and audio re*ENGINEER,
search laboratory of progressive manufacturer located in pleasant New York sulnsrhan area. Must have good background in
loudspeakers, microphones, transducers, and
physics of moving systems. Challenging
opportunity and attractive salary commensurate with expedience and past achievements Box 601, AUDIO ENGINEERING.
COLLEGE SENIOR, specializing in musical
instrumentation, well grounded in physics,
with experience in many phases of the record pressing industry, the recording process,
and the construction and operation of audio
and video equipment desires summer employment from mid -June through midSeptember, within Metropolitan New York.
Emerson Boardmann, 5533 Whitty Lane,
Brooklyn 3, N. Y. Telephone L Liter
:

6 -6414.

Binaural Phonograph Records

-A

hylf Ads,

OPEN
and AVAILABLE
may be listed here at no
charge to industry or to members of

POSITIONS

PERSONNEL

Polymusic 1036 -BN
Two Famous European Pianos -Ballade for
Flute with Orchestra. Hindemith and
Frank Martin, coupled for variety in
modern music -instrumental and orchestral on the same disc. The Hindemith employs two 13 -foot matched
concert grands.
Cook 1037 -BN
The Pipe Organ in the Mosque, Parts and
II. Michael Cheshire. Theatre acoustics
are recreated in the listening environment. 32 -cps pedal notes.
Cook 1050 -BN, 1051-BN
Percussion and Pedal. Reginald Foort, BBC
organist. Reveals the entire instrumentation of the theatre organ, including bells
I

and all the percussives.

Cook 1052 -BN
Vienna String Symphony (Collegium MusiWien).
cum
Kleine Symphony, Opus 44,
Hans Pfitzner, cond. 35 -piece orchestra
in Vienna Concert Hall acoustics.
Audio Collector 1061 -BN
Hufstader Singers -performing madrigals
and modern song in the Engineering
Auditorium acoustics.
Cook 1092 -BN
Voices from Vienna-136 massed v ces
sing with orchestral accompaniment.
Audio Collector 1093 BN
New Orleans lass- Wilbur deParis IR mRamblers).
Dixie, with s rp
part St.
division between ensemble and bras in
auditorium acoustics.
Atlantic Binaural 1208 BN
Masterpieces from the Theatre, Oche ral
Society of Boston. Bizet: Introductio to
Act 1, Carmen; Rossini: Overture t La
Gazza Ladra; Mendelssohn: Sch rzo
from Midsummer Night's Dream; on
Weber: Overture to Euryanthe.
Cook 2064 BN
Mozart, Symphony No. 40 in G Minor.
Orchestral Society of Boston.
Cook 2065 -BN
Masterpieces of the Dance, Orchestral Society of Boston. Rimsky -Korsakov: D nee
of the Buffoons; Strauss: Emperor W Itz;
s:
Saint -Saens: Danse Macabre; Bra
Hungarian Dance No. 6.
Cook 2066 N
The last three records listed may alsl be
obtained as normal recordings-that is sot
binaural -by omitting the letters " N"

from the number.
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AMPERITE

BOOR REVIEWS
Souxn

--

by G. A. Briggs.
Third edition, revised and enlarged. 368
pages, 315 illustrations. Wharfedale Wireless Works. Ltd., 1953. Price $3.50. (In
U. S., British Industries Corp., 164
Duane St., New York 7, N. Y.)
G. A. Briggs has done it again, in giving
us here a book that will be invaluable to
everyone seeking the ultimate in sound
reproduction from a home music system.
And in the telling, Mr. Briggs has lost
none of his inimitable style, for he is a man
possessed of the gift of GAB.
Dividing into two sections, loudspeakers
and recording. much of the fundamental
material on reproducers lias appeared in
earlier editions, but the new oscillographic
illustrations make this presentation more
interesting and informative. Mr. Briggs
goes into many of the peculiarities of en-

,

PRE -RECORDED TAPES
worthy of your
Fi equipment

AHi

Ieet2Z

.

.

.

and listen to

HACK SWAIN'S
Super -Medley of

"MUSICAL COMEDY

closures, room acoustics, and the speaker
mechanisms themselves. But always there
is the diagram to substantiate his premise.
To this reviewer, the section on recording
is less interesting, not because of the material which it contains nor its presentation.
but because this is not the author's main
flair. Outstandingly interesting are the
photomicrographs by C. E. Watts on the
relations between disc wear and stylus condition. It is significant indeed that in
America, where the amount of hi -fi apparatus sold far outdistances that of the British
market, that no one has ever dared attempt
such a book. Every one of us is in Mr.
Briggs' debt, and will be for a long time,
for a careful following of his fundamentals
will assure the optimum sound from a given
speaker and enclosure combination.
R. Kciul

HITS THRU THE YEARS"
(positeevly no vocal)
Technically perfect!* Rare renditions and
unique organ -piano
arrangements on
combo that has made "Hack" a popular
radio program personality. 30 minutes of
sheer joy on 7)2" or 33.," Scotch.
AMPEX RECORDED!
Sent postpaid (with complete
list of other unusual medpost
ley's) for ONLY
paid
Satisfaction guaranteed or your money
back. Send check or money- order, specifyis desired,
ing whether 33, or 7

85
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TO

10,64

0. BOX 2384-A
SARASOTA, FLORIDA
P.

-L.

put

E LECTROPII YSIOLOGI CA I, TECITNIQUE, by C.
_I. Dickinson ; vii + 141 pp. London : Electronic Engineering, $2.75.

'er here,

partner!

The methods employed in the investigation of electrical phenomena accompanying
biological activity are quite similar in many
respects to those of the audio engineer.
indleed, the frequencies of interest to the
electrophysiologist cover the range from
(Lc. to 10,000 cps. Because the amplitude of
the signals under consideration is of the
order of 50 mv, and often less, the workers
in this field have become quite concerned
with such factors as tuhe noise, thermal
agitation, and stability of circuits.
Because of the low level of signal input,
much emphasis is placed on the elimination
of in -phase signals and for this reason differential amplifiers and methods of enhancing signal to noise ratio are shown.
The author, a graduate of Oxford University, covers such subjects as power
supplies, voltage stabilization, effect of
power supply impedance on low-frequency
amplification, d.c. amplifiers, and low -frequency capacitance- coupled amplifiers. Also
of interest are the sections concerned with
long- duration - sweep
tine hases, time
markers, and methods of recording me-

500,000 Mail boxes in

the United States are your partners in the fight against cancer.
A contribution addressed to
"Cancer in care of your local
post office will help guard your
family, yourself and your com-

munity.
Next time you see a mail box,
"put 'er there, partner!"
as
generously as you can.

...

chanical movement and changes in pressure,
volume, heat and light.
The book is a collection of accepted
methodology employed by British investigators and citations are made in the text to
references in both British and American
journals. Workers in the audio field will
find it interesting as a cross section of the
"state of the art" in Great Britain and will
find it especially valuable as a reference in
the field of low frequency amplification.

AMERICAN CANCER SOCIETY
Here is my ennlrihntinn of $
in support of the Cancer Crusade.

__..

:rame
Address

Cirr

_.

snr
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Ideal for
BROADCASTING
RECORDING

PUBLIC ADDRESS
"The ultimate in microphone qualify," says
Evan Rushing, sound
engineer of the Hotel
New Yorker.
Shout right into the
new Amperite Micro phone-or stand 2 feet

-

away reproduction
always perfect.

is

Not affected by

Models

any climatic conditions.
Guaranteed to withstand severe "knocking

RBLG -200 ohms

RBHG -Hi -imp.

around."

List

$42.00

"Kontak" Mikes
Model SKH, list $12.00
Model KKH, list $18.00
Write for

IntrodudorY
illustrated folder.

Offer: ° ^d ° "p °9e
Offerr:

AMPERITE empany
561 BROADWAY

O11er,

SPecial

inc.

NEW YORK 12. N. Y.

Canada Atlas Radio Corp ., Ltd.. 560 King

St.

W., Toronto

i
For the NEWEST in Hi -Fi
SEE

.

.

TODAY!

LEONARD

READY NOW

..

.

.

THE NEW LEONARD CATALOGUE!

...

featuring only the finest in
High Fidelity, Radio, TV and Tape
Recorders
presenting the greatYes

...

...

the
est values you've ever seen
NEW Leonard catalogue is ready
now. A complete fully illustrated
guide to High Fidelity, "Music of
the Masters" is yours FREE! Send
for your copy today!

LEONARD RADIO, INC.
Dept. AE -6, 69 Cortlandt St., N. Y. 7, N. Y.

COrtlandt

7 -0315
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CLASSIFIED

SAVE

Rate,: 100 per weed per nsert ion for noncom mere
advertisements; 25e per word for commercial ad
I

t32%
AMONTHLY SUMMARY of product

This

is

our

GROUP SUBSCRIPTION PLAN
You and your friends and co- workers
can now save up to $1.00 on each sub-.
scription to AUDIO ENGINEERING.
The more men in a Group, the more
each saves. If you send 6 or more subscriptions for the U.S.A. and Canada,
they will cost each subscriber $2.00,

/3

less than the price of

regular
-year subscription. Present subscriptions may be renewed or extended as
part of a Group.
1

a

1

AUDIO ENGINEERING

is

still

The only publication devoted
entirely to AudioRecording
Broadcasting equipment

Acoustics
Home reproduction systems
PA systems

Psychoacoustics
I

Please print)

develop-

ments and price changes of radio electronic- television parts and equipment,
supplied by United Catalog Publishers, Inc.,
110 Lafayette Street. New York City. publishers of Radio's Master.
These REPORTS will keep you up -to -date In
this ever-changing industry. They will also
help you to buy and specify to best advantage.
complete description of most products will
be found in the Official Buying Guide. Radio's
Master-available through local radio parts
wh mesa lens.

Name

:toot 0001,

Disront honed

SALES -Added Insulated terminal slrgn No. T21.5
$2.10 net: Nn T22 at $3.00 net: No. T25 at
$2.111 net; No. T21í at $2.10 net; No. T29 at $2.10 net.
JOHNSON CO., E.
Discontinued enpperweld wire No.
144 -34x; Nn. 144-3511; No. 144-352.
MALLORY & CO. - -.tdded No. 2600 Midgetrol Control Wit
at $15.611 net. Decreased prices oto vibrators Nn. 85e,
to $2.52 lost; No. W$59 to $2.94 net; No. 6874 to
at

F.-

ELECTRONICS -Added
pet.

4

-way

moltipnrpose switch al

$11.911

OHMITE MFG. CO. -Added Type ABIStock No. CCU) ^-watt molded rnttpnslt ion potentiometer at $4.20 net.
VARI CORP. -Added Model 11.115 -B Cori -Hot electric
..Wring iron at $7.75 list. Discontinued Model R- IIS -.I
t wri -11ní electric soldering Iron.

Recording Equipment, Speakers,

Ill-I

.1d.b.1.
14su0 high -impedance amplifier
throe -speed phnlalgraph at $102.15 net
Model
111.3111'
law- imtsd:uae amplifier with three -speed phonograph at $117.00 net: 'Model EI'S corner barite for 5"
speaker at $7.511 net Model EI'12 corner bane for 12"
speaker at $7.50 net: Model ET16 firer -slued transcription player at $74.25 net.
BROWNING LABS. -Added Shale! ßJ-42 FM -AM tuner at
$100.50 net.
CO.

;

:

CO. -Added Colombia replacement needles No.
360 at $1.75 net So, 300D at $1.4.00 net.
GARRARD SALES - -Added Model T three-speed manual

Company

player at $25.05 net. Discontinued
manual player.

Model SI three -speed

A. Added a number of new replacefur American \tierophour. Audak, Astatie,
General Electric, Magnavox, RCA, Webster Electric.

MILLER CO.,

Nam

ment

Address

Position

Company

REK- O -KUT- -Discontinued Model TR -122 dual speed recording turntable. Increased prices: Model LP 743 three
speed transcript hue, turntahle
to $59.50 net ; Model
P -43 -C three -speed record player to $99.50 net: Model
P-43 -M three-speed record player to $104.50 net ; Challenger

Nam

M.

needles

Deluee utkc recorder

to $450.115 net.
RADIO -Discontinued: Model

STEELMAN PHONOGRAPH &
t torte -peed
::114
portable phonograph; Model 3ET2
transcription
player; Model 3 K three -speed electric
portable phonograph; Model 3ßP2 radio- phonograph.

Address
Position

Company

WEBSTER ELECTRIC -- Increased prices on public address
amplifiers Model S1 -15 to $74.25 net
Model 82-25 to
$59.25 nr1.
;

Neme

Test Equipment

Address

INSTRUMENT- -0iscontinlmd Model
048 -t' dynamic lobe lester wish counter -base. Increased
prices: Jfalel 648 -R bench type steel ease dynamic
tube tester to $104.511 net; Made) ('B48 cormier -base
for dynamic tube lester to $8.511 net ; Model 040 -1'
portable tester in womlen rase to $100.50 net.
SIMPSON ELECTRIC- Disront lulled Model 260 vacuum
Lute voltmeter. Increased prices: Model 303 vacuum -tube
volt -ohmmeter tu $08.00 net,
JACKSON ELECTRICAL

Position

....

Company

Neme

Addrss
Position

Company

Add $.50 to each Foreign subscription
ordered

RADIO MAGAZINES, INC.
P.

O. Box 629, Mineola, N. Y.

ADDITIONAL CLASSIFIED
It SALI) Mleintosh 50W2 amplifier, $10(1
Al:2A preamplifier and equalizer for :McIntosh
$45; Leeds & Northrup decade resistance box,
0 to 999.0 ohms in 1 /10 -ohm steps, $24; Pilot
AF -M21A FM -AM tuner. $70; Klipschorn loudspeaker. $200; Grnnmles 10 -watt basic amplifier. $24: Ileathkit A-F generator, sine and
square wave, 20 to 20,000 cps, very well constructed, $21. Write for full details; Jac
Holzman. 189 W. 10th St., New York 14,
:

:

N Y Phone OR 5 -7137.

6.1

-

-

-

'
-

d

1
-

-

DISC RECORDING SERVICE
Highest quality discs cut from your tal
record, all size's, all speeds. Price, 10 -in.
records. $2.25. Also monitoring off-th
and recording on location. Unifa. Inc., 8
1311t11 St.. Kew Gardens. N. Y. Liggett 4-

or

d'

fir
OS

3.

WANTED: Presto 6N or equal. Des be
eonditi,n, give last price. l'Idef 1-ngi er.
Wilt IT, Smith (lend. Indiana.
SAYE V4 I I'JIS E I.F plenty on all new
gh
fidelity egtipuunt. Write for details. I Fi
Guild.

-15 -C

(:rove St., New York

14. N. Y.

POIt SALE: :Ampex 400 dual -track
recorder. tort i flea toll by distributor. $
l :lectro-Voice 635 Inicrophotue and access
!108.0; six 10 -in. NAB reels Sewell 111A
two empty reels. $35; University 4410 c

over. 60(1 -cps. $10. W. D.
J)r.. Indianapolis 20. Ind.

Little.

pe

0:
es.
'.
Ho-

5844 Ra

nn

-t

er.

W.AN'rED: Complete hi-fi outfit
amplifier, changer. etc. Prefer Craftsme
equal. George Wentz. Box 26. San Ma

or

os,

Toms.

ALLIED overhead lot he and t u rut le.
,1:.
perfect enndit ion. with new oversize
synchronous motor and mercury swite -s
Fairchild 542 arm with 2.5 -mil diamond -rIn
IridnP mounted in exceptionally sturdy et
1
plywood console cabinet. Used less th i
th
yew, $550. Ampex 401. used 7 months.
Pol
ItCA 771) mike, in perfect condition. el
by distributor. $790. Original owner let ng
country July 1st. New York area only.
.3.6587. Box CK -2. AUDIO ENGINEERIN

E

FOR SALE: Never used. McIntosh 2 C2
O.
C -104.
$185. Browning 11V -31.
enUsed one month-Al tee 601A. $78: It-

wit h

closure F-12-M. $39. Wm. Dougherty.
Percy St.. Philadelphia 40, l'a.

N.

:17:

FINI ?ST IN ULTRA- LINEAR \VILLJ,\MIS

'S

:10'; DISCOUNT on factory -fresh, gu
teed LI' records. Send for free catalog
literature. StH "l'11 \\'EST RECORD SA

Innd

AND COMPLETE SYSTEMS
Kenton.
Nicely Assn(lates

Dept, AE, 4710 Caroline, Houston 4. Texa

lo

.

SALI: or TRADE--Fairchild 541A1 cutter,
stylus attachequalizer, microgroove th
ments-for Hickok 28SN. Box 101. St. Albans,
7'

1

AUDIO ENGINEERING
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1

the most up-to -date and
fiche t
money can buy, yet will sell In an attr
tive price range. Unlimited earning pot:
tials for qualified representatives a
dealers who have solid established repo
tions in this or similar fields.
Send resume of qualifications and
perience to Box CK -1, AUDIO ENGINE
ING, I'. 0. Box 629, )Ilnenla, N. Y.

$2.14 net.

DUOTONE

Pe/kbn

-

11

ERY

.

Address

UNUSUAL OI'l'ORTUNITY FOR
\N
l'ACTI'ltEl -' REPRESENTATIVES . \.
COMIML'NICATI( IN 1)EALI ;IN
Well known. long established leader in t
manufacture of complete e0111 11111 i1at i
11111 ipment
offers wide -awake, aggress
manufacturers' representatives and co
munieation dealers an excellent opt
tunity to handle a new, complete line
modern intercom lllllnicating systems. T
line will be backed by n hard -billing
vertising, sales promotion and public
program. using leading national consul]
and trade publications. The equi nxent

disrnnt limed remote
14- 31615001, 14remote
control wire No.

I4 -317; twin -lead transmission lire No. 14.315.
BARKER 6 WILLIAMSON- 9lsrontinned inductor material
enameled wire No. 3905. No. 3906, No. 3007.

with

Company

p

de
5.

M

--

AMERICAN
PHENOLIC Temporarily
control wire No. 14- 31611001,

OAK

Id
III

Special Package Purchase: Ampex por Ile
recorder, 400A series, 50 -watt Mltllitush al liner. Electro -Voice 650 mike with stand, vll
15 -in. Lansing
speakers, I'ertnoflux h .1; V
phones, all for $1200. Mr. J. Ross,
7 -5 :197 between 9:30 and 5:30.

Parts

BOGEN

Address

THE :\1 "111t1 EXCHANGE. INC. buys
sells quality high -fidelity sound systems
1elllpatletlt.S. (;IIl1Ialltted listed Hild new P
teem. Catalogue. Dept. 1:, 150 -19 Hil
.1Ve...Jilnaien 32, N. Y. Telephone OL S -0

Miscellaneous Radio, TV, and Electronic

Amplifiers, Needles. Tape. etc.

Name

Position

1

I

Usenelrlts. Rates are net, and no discounts
II
allowed. Copy must be accompanied by remittance
full, and must reach the New York 'Mee by
Ord If the month preceding the date Of Issue.

JUNE. 1953

78 RPM MICROGROOVE
for Hi -Fi Fans

Critics and sound engineers believe this is
the ultimate mechanically.
10" Record -$4.00 -including tax, packmg, shipping and complete technical data.
Guarantee

No COD's

Order from

O. Box 622

Hollywood 28, Cal.

MAGNETIC TAPE REELS
Precision manufactured i accordance
with the exacting standards set by the

Tetrad Transformer Corporation -officers
rd, president; D. D. Perry,
are I.. W. Howard,
executive vice- president; Thomas I'.
Walker, s'ir'e -president; Allah Wahlgren,
secretary-treasurer; George Clark, assistant to the president: Ernest Clover, man ager of jobber sales; and Charles Shaw,
director of purchases
Fourth store in
Arrow Electronics chain was opened May
at Hempstead, X. Y. -will be managed
by Frank Gallagher, 25 -year veterans in
the e leeton i es field.
5fanrh 13 marked stint of production in
International Resistance Company's to w
Asheville, N. C. plant -facilities will be
under management of II. J. \lcCaully, formerly an official in IRC's home plant in
Philadelphia
G & H Wood Products,
Inc., Brooklyn, N. Y., is newest manufacturing licensee of Klipsch & Associates,
Hope, Ark., -speaker enclosures will he advertised and promoted as the Rlipsch
Rebel IV by Cabinart, G & H's hi -fl trade
name .. New In kiss-es! twit represent it
for Brook Electronics, Inc., Elizabeth,
N. J. is Ray R. Hutmacher Associates,
Inc., T'hi, :ego.
The Turner Company, Cedar Rapids,
Ioswie, ,
Pickering & Company, (tce:utside, N. V.. both entertained visiting
group of European
un industrialists :n this
eouutry on conducted tour under auspiees
of Ad. Auriema, Inc., New York, export
representative fur more than 30 U. S. eleet'ouiI. 'quipnu'ut manufacturers
Ampea Electric Corporation has completed
a rrinl ge nnnts With Magna Theaters ;aid
Todd -A -O Corporation to develop and
manufa,-ture special stereophonic sound
equipment for use with new' Todd-A-0
system of w 1de- surveil movie's
Sun
Radio and Electronics Co., Inc., celebrated
opening of new headgirn'ters at 650 0th
Ave., New York, April 17 -will be known
ns "Ainerical's first elect rouie supermarket."
.

1

because'

to handle
shad. edge1 are
Easy
an
1- Burrs
waY.
a
assemble

SIFT...
from America's
most advanced

Ili -Fi studios...

(tome in or write
for your copy of
"Sound Advice" by
Irving Greene, 124
pages of vital Hi -Fi
data

ASCO

S

SOUND

...It's FREE!

.

.

5.

Vermont Ave., Washington

Llncoln

5,

D. C.

3 -2705

From Primary Components
to Completed Custom Audio Equipment

KIE

F

Sound Corp.
820 West Olympic Blvd.
Richmond 7.0271

Los Angeles 15, Calif.

ZEnith 0271

tor

for

de,'riptiit literature

and price list

COMPCO CORPORATION
Abeedarture,, ,d fine products for Mt Audio l'isual industry,
St. Paul Ave,
Chicago 47, Illinois

4251 W.

Altee

,'alit., announces appointment of Steve
Van Roekel is g,m-ral sales managercomes

to new post from Omaha. Neb.,
where be owned 31 idwest Sound Company
Dr. Burton Browne, head of Rurton
Browne Advertising, Chicago, back front
special cruise tu ,'earl Harbor as civilian
guest of the Navy Department
Peter
L. Jensen, president, Jensen Industries,
honored with luncheon at Chicago's Merchandise Mint by F.leetnic l'arts &
Equipment manufacturers for contributions to the industry.
Albert F. 'Natters, whose first Job with
Ilt'A was as spot welder's attendant In
I935, has been elected vice- president in
charge of personnel of RCA Victor
sion
Bernie Cutler is new addition to
sales staff of A dal ph L. Gross Associates,
lue.. N,sv York Manufacturers' rep
M. M. Newman, general manager, Radio
Sh:u-k corporation, Roston, annouucos addition of three ne'w no-inhers to coin Pony's
stn ff- Alton B. Eccles, who will devot e
efforts to industrial sales and market
analysis, and William C. Allen and Frank
Duplissa, both of whom will work in advertising :nul sales promotion.
F. Sumner Hall, president, AI':S, lias
.

"EVERYTHING IN HIGH FIDELITY"

wrile-a
GfeYd'ting notes-

.

...

1121

óoble

STORAGE
CANS, AND SHIPPING
EVERY PROFESSIONAL EEOUIRE.
MENT ALWAYS IN STOCK

t

U. S. Recording Co.

tolerance.
Óoÿ

to

TAPE REELS.
CASES FOR

Irrite

Robert L. Stephens, president, Stephens
\riutufaet tiring 'orporn t ion, Culver City,

Custom -Built Equipment

ce.

die-cost
Hobs

A.

CORPORATION

PROFESSIONAL
DIRECTORY

k1Y.
quickly,

Components
tlal, EllmltrvbtingslaY
Alulminum

3.

-

115 WEST 45th STREET, NEW YORK 36

C

smoothed
s

s

d

4A

EASY- HANDLING
1

.

The TURNTABLE
P.

-

Combined operations of Triad Transformer Manufacturing Co. and Tetrad
Company, Inc., both of Venice, Calif., have
been nnrged under ciorilorate name of

:

From the famous
JUMP Records' library.

Money Back

Youlisibut Naie4 ...

entire industry's liest wishes for rapid
recovery from painful hospital siege.
Jack /tarns, executive vice -president, Recoton Corporation, New York, :notion-tees
advancement tit- Barney Edwards to national sales manager, :nid Hank Miller and
Vic Smiley to manager of sales for Midwest and Pacific Coast, respectively
.

.

.

-

- TEXAS -TV

V

trnj.k

-M

- Southwest

Bell

Sound Hq.-

co

d
tI

corner of one of the Texas -TV air -conditioned
demonstration rooms in which all major
lines of sound and recording
equipment can be
demonstrated "at the flick of a switch
A

111-Fi

'.

WEATHERS FM PICKUP

One gram stylus pressure eliminates record
wear. 20- 20,000 response with negligible
distortion. Supplied with oscillator deliver-

ing

.5

Distributors of Hi Fidelity
Components Exclusively
Webster
7460 Melrose Ave.

HI- FIDELITY

REQUIREMENTS VISIT OUR
NEW SOUND STUDIO!

OLYMPIC ELECTRONICS
SUPPLY

3 -8208

Hollywood 46, Calif.

AUDIO ENGINEERING

FOR YOUR

Phone: H011ywood 4 -9144
7636 Santa Monica Blvd. Los Angeles 46, Calif.

JUNE, 1953

s

.

e'

volt into high impedance. $37.50

"HOME MUSIC SYSTEMS"

,
.
New
book by Edward Talnal. Canby explains
Hi -Fi, recommends brands C, models, tells
how to test and repair equipment, build
baffles, install units. Gives list of nearest
dealers.
$3.95
,

HORN LOADED SPEAKER KIT
by Cabinart. Gain a full octave of smooth
.

.

.

All panels pre -cut and sanded ready
for finishing. Kit includes everying needed.
For 15 -inch speakers $23.95
12 -inch
.
bass.

.

In Southern California it's
HOLLYWOOD ELECTRONICS
(in The Audio Mile)

armen

.

$19.95

SAVE-We

Prepay Between
Alleghenies & Rockies

TEXAS -TV
506 W.

Hildebrand Avenue

San Antonio 12, Texas
Clarkston

-

University

-

Ampex

-

Cabinar

65
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ADVERTISING
INDEX

SOUND WITHOUT FATIGUE

...with

HARTLEY 215

the

L

O U D

P

S

A K

E

R

E

sound energy.
loudspeaker converts electrical impulses
Any sound contributed by the speaker itself appears as distortion.
While the ear cannot be relied upon for accurate measurements of
distortion, the reaction of the human ear and nervous system to such
distortion is unmistakable. This sensation is known as listening
fatigue.
When audio enthusiasts say that the ten inch HARTLEY 215
sounds smooth and natural and can be listened to for hours, they
mean that it does not produce fatigue. Instrument measurements
confirm the 215's remarkable freedom from resonant peaks and
other forms of distortion. It reproduces music and speech with lifelike realism, and without imposing upon the listener an awareness
that a loudspeaker is in operation. The Hartley 215 is priced at
only $57.50.
Hartley Products are now mailable in America
A

through franchised Hartley dealers.
For complete information regarding the Ilartley 215. and the

new Boille Speaker Enclosure, Preamplifier, and Main Aniplificr, write to Department AE-6
Prices slightly higher West of the Rockies

H
5

A.

.

2

1

H A

R

T

L

E

CO.,

Y

Bronx

East 162nd Str cot

I

51

N

C.

N.

Y.

IN ORDER TO FIND ITWHY NOT BIND IT?
Your referencc library of AUDIO ENGINEERING can be up -to -the- minute
by keeping your copies in an AUDIO) Binder.

...

or wherever you do your experiYour den, workshop
APPEARANCE
mentation can be kept in "apple -pie" order when all your copies of
AUDIO ENGINEERING are within easy reach. The deep, blue cover
in addition, the backbone
will harmonize with any color scheme and
will be gold- stamped with AUDIO ENGINEERING and any year you
specify.
No more wondering what happened to last month's issue
CONVENIENCE
Just reach for your Binder and no time is
or the month before
AT ONCE.
lost finding the information you need
.

...

...

...

...

...

...

...

rigid
stainproof and washable
Dupont Fabricord
center channel to keep
.
backbone with bound -in metal support
magazines securely in position.
. For only $2.75 you can have this handsome binder for your ready
reference."
(Foreign orders add 50(' per binder)

WORKMANSHIP

.

COST

.

Allied Radio Corp.
Amperite Co., Inc.
Ampex Electric Corp.

61

63
37

..

Amplifier Corp. of America
Arnold Engineering Co.

5

65
45
Cover 2

Asco Sound Corp.
Audak Co.
Audio Devices, Inc.
Belden Mfg. Co.
Bell Telephone Laboratories
Bogen, David, Co., Inc.

13
18

Carter Motor Co.
Chicago Transformer Co.
Cinema Engineering Co.
Classified Advertisements
Compco Corp.
Concertone Recorders
Cook Labs, Inc.

46

35
10

56
64
65
53
54

Cover

Daven Co.

Daystrom Electric Corp.
Diacoustic Laboratory

54
2,

Garrard Sales Corp.

58

Hartley, H. A. Co., Ltd.
Harvey Radio Co., Inc.
Heath Co.
Hollywood Electronics
Hughes Research & Dev. Co.

66
47

Kellogg Switchboard & Supply Co.
Kierulff Sound Corp.

55
65

Leonard Radio, Inc.

63

Magnecord, Inc.
Minnesota Mining & Mfg. Co.

11

Olympic Electronics Supply Co.

65

39
62
8

15

65
13

Radio Corp. of America
Radio's Master

50
48
43

Rauland -Borg Corp.
Reeves Soundcraft Corp.
Rek -O -Kut Co.
Rockbar Corp.

41

57

Sigma Instruments, Inc.
Swain, Hack

12

63

University Loudspeakers
Zone

City
Year Wanted

1951

1952

1953

State
1954.

..

S.

Recording Co.

United Transformer Co
V -M Corporation

AUDIO ENGINEERING

66
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6

14
17, 55

Permoflux Corp.
Pickering & Co., Inc.
Pilot Radio Corp.
Precision Electronics, Inc.
Precision Film Laboratories
Presto Recording Corp.
Professional Directory

U.

9

53
65
4

Address

Binders

3

General Electric Co.
Gray Research & Dev. Co., Inc.

Name

for

Enclosed find $

3

51

Terminal Radio Corp.
Texas TV Stores
Thermador Electrical Mfg. Co.
Triad Transformer Mfg. Co.
Turner Co.
Turntable Co.

Audio Engineering
P. O. Box 629, Mineola, N. Y.

62

.

59
65
52
1

49
65
57
65
Cover 4

33, 34
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T H

E

S

A

E

T H

R E

E

IRLASONS
WHY DAWb I 5 T H E
LEADER IN THE
AUDIO ATTENUATOR

FIELD
NEE -ACTION" ROTOR

.

gives positive contact

.

and low contact resist arce untie

2

BRASS (ASE OF

2

all conditions.

-PIECE :ONSTRICTION

...

gives

excellent shielding mod allows more compact
equipment design.

3

... designed

"LOCK -TITS" DUST COYER
stand severe vibratios and

It

to with-

the some time

allow easy accessìbili-y

4

ENCLOSED ROLLER-TYPE

gives positive indexing

WENT MECHANISM

..

but dces not increase

depth of unit.
LA -130

S

Series,

Ladder Network
30 Steps, 13/4 Diameter

LOW -LOSS MOLDED TEFMNAL 301RD

... hos

high

resistance to leakage.

site for complete cotoikg

WORD'S LARGEST MANUFACTUREF

185 Central Ave.,

www.americanradiohistory.com
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doo.

OF

Newark

iTTENUATORS
4, N. J.

ULTRA COMPACT UNITS...
HIGH FIDELITY

.... SMALL SIZE .... FROM

STOCK

UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response

being ± 2 DB from 30 to 20,000 cycles.
True hum balancing coil structure combined with
inductive shielding.

A -11
A -12
A -14
A -20
A -21

A -16
A -17

high conductivity die cast outer case, effects good

List

Secondary

Type
No.
A -t0

a

Impedance

Primary Impedance

Application

Low impedance mike, pickup, 50, 125 150, 200 250, 50 ohms
or multiple line to grid
333, 500/600 ohms
Low impedance mike pickup,
50,000 ohms
50, 200, 500
or line to 1 or 2 grids (multiple alloy shields for low hum pickup)
Low impedance mike pickup,
50, 125, 150. 200, 250, 80,000 ohms overall,
in two sections
or multiple line to grids
333, 500.600 ohms
Dynamic microphone to one
50,000 ohms overall,
30 ohms
in two sections
or two grids
Mixing, mike, pickup, or mul- 50, 125 =150, 200/250, 50, 125 150, 200 250,
333, 500. 600 ohms
tiple line to line
333, 500/600 ohms
Mixing, low impedance mike, 50, 200/250, 500 /600
200 250, 500 603
pickup, or line to line (multiple alloy shields for low hum pickup)
Single plate to single grid
60,000 ohms, 2:1 ratio
15,000 ohms
Single plate to single grid
As above
As above

unbalanced D.C.
Single plate to two grids.

S

1

Price
6.00

t 8.00

16.00
17.00
16.00
18.00
15.00
17.00

8 MA

A -t8

80,000 ohms overall,
2.3:1 turn ratio
80,000 ohms overall,
2.3:1 turn ratio

15,000 ohms

Split primary.
A -19

Single plate to two grids.
unbalanced D.C.
Single plate to multiple line

15,000 ohms

8 MA
A

-24

A-25
A-26
A -27
A -30
A -32

333, 500 600 ohms
Single plate to multiple line 15,000 ohms
50.125 150.200 250,
8 MA unbalanced D.C.
333, 500/600 ohms
Push pull low level plates to 30,000 ohms
50, 125 150, 200 250,
multiple line
plate to plate
333, 500 600 ohms
Crystal microphone to mul100,000 ohms
50,125 150,200 250,
tiple line
333, 500 600 ohms
10 MA 1500 ohms D.0
Audio choke, 250 henrys b, 5 MA 6000 ohms D. C. 65 henrys
30 MA 500 ohms D.C.
Filter choke 60 henrys r-, 15 MA 2000 ohms D.C., 15 henrys
,

1

0.2
0-3
0-4
0-5
0-6
0 -7

OUNCER
CASE
7/e" Dia

E

11/6" high

0.8
0-9
0 -10
0.11

0.12
0.13
0.14
0.15

Pri. Imp.

Application
Mike, pickup or line to

grid

Mike, pickup or line to
2 grids
Dynamic mike to 1 grid
Single plate to 1 grid
Plate to grid, D.C. in Pri.
Single plate to 2 grids
Plate to 2 grids,
D.C. in Pri.
Single plate to line
Plate to line, D.C. in Pri.
Push pull plates to line

50,000
50,000

14.0

7.5,30

50,000
60.000
60,000
95,000
95,000

13.00

15,000
15,000
30,000 ohms
plate to plate
50,000

Crystal mike to line
Mining and matching
50, 200 250
Reactor, 300 Mys. no D.C.; 50 Hys. -3 MA. D.C.,
50:1 mike or line to grid
200
10:1 single plate to grid
15,000

150 VARICI( STREET
EXPORT DIVISION: 13 EAST

i

11.0,
13 Ou

13.00

50,200 250, 500 600

14.00
13.00
10.00

50, 200 250, 500 600
6000 ohms
h megohm
megohm
1

/1

14.0.14 00

'

140'
140

NEW YORK 13, N. Y.

40th STREET, NEW YORK 16.

N. Y.,

www.americanradiohistory.com
AmericanRadioHistory.Com

CABLES: "ARLAR"

2'"

li

16.00
16.00
12.00
10.00

C-9

.11.Oi

14 0,,

CASE

"x

17.00

0

$14

50, 200 250. 500 600
50, 200 250, 500 600
50, 200. 250, 500 600

11/2" x11/2

1itC0.1

-024---F.

List
Price

Sec. Imp.

50, 200, 250
500 600
50, 200 250
500 600

15,000
15,000
15,000
15,000

TYPE A
16.00

.: .r.

IUNCER components represent the acme in compact quality transformers. These units, which weigh
one since, are fully impregnated and sealed in a drawn aluminum housing 7/e" diameter...mounting
opposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles,
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to
4,00C cycles. Maximum level 0 DB.

Type
No.

19.00

50, 125 150, 200:250,

15,000 ohms

UTC

0.1

15.00
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