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TO HIGH FIDELITY
LISTENING PLEASURE

“AUDIO FIDELITY
RECORDS

Take a Trip in Sound — and right from your favorite easy chairl
AUDIO FIDELITY brings all the excitement and color of many
countries right into your living room on their super-brilliant, guar-
anteed total frequency range recordings. Not just hi-fi records . . .

1. THE phenomenal DUKES OF DIXIELAND — Vol, 2.
Hot trumpets . . . sweet trumpets . . . crazy clarinets

. a real-gone tuba and o wild banjo make this
the swingingest, low-down

Dixie ever recorded!
Spontaneity Supreme!

AFLP 1840

2. HONKY TONK PIANO. The roaring 20's in bril-
liant Hi-Fi! It's Eddie '‘Pianola’ Barnes at the 88's.
Sharps and flats go flying as he plays old-time
favorites: My Sister Kate, 1 Ain't Got Nobody, etc.

AFLP 1827

3. ROME WITH LOVE. Come wander down Piazza de
Spagna and Via Marguita to Trevi Fountain accom-
panied by enchanting melodies of Rome . . . of italy
. . . played by Jo Basile and his accordion.

AFLP 1822
4. FIESTA EN ESPANA. Rafael Molero, Guitarist; Al-
berto Salicru, Dancer. Exciting hand-clapping, heei-
tapping music full of fire, passion and desire. Au-
thentic Flamenco, never befare recorded, that ex-
presses the heart and soul of the gypsy. AFLP 1819

ety
- oL T
aaw 7o
e

each 12-inch LP (33

e NATIONALLY DISTRIBUTED BY X
e @ DAUNTLESS INTERNATIONAL
FREE CATALOG HAMT

MARCH 1957

but each a new listening thrill!

5. TORERO! la Fiesta Brava! Vol. 3. Once again
music by the Banda Taurina transports you to the
bulifight arena to watch the duve! with death! All

new selections. Complete with 50-page book,
El Toreo, in English. AFLP 1818

6. RENDEZVOUS A PARIS. A dimly lit bistro .
long, soft sigh — and the singing accordion of Jo

Basile create the mysterious enchantment of a Ren-
dezvous in Paris. AFLP 1821

. Qa

7. CHA CHA CHA. Torrid rhythms, vibrantly alive
with the mystery of exotic Latin nights . . . the lure
of the exciting tropics. Puisating Latin magic played
by Pedro Garcia and his Del Prado Orchestra.

AFLP 1810

8. BAWDY SONGS and BACKROOM BALLADS
Vol. 3. Gather ‘round you lovers of lusty lore . . .
Oscar Brand has done it againl A complete new
album of spicy musical folklore. AFLP 1824

1/3 rpm)—=$5.95

750 TENTH AVENUE
NEW YORK 19, N. Y.



FOR SOUND REPRODUCTION

OF THE HIGHEST PRECISION
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begin with a
JBL signature
D130...

Your basic speaker...the finest 15” ex-
tended range speaker made...your D130 will
make of “every note a perfect quote” when
properly installed in your first high fidelity
system. When you progress to the ultimate
excellence of a JBL Signature Divided Net-
work System, your D130 will serve as a per-
fectly matched low frequency driver. The
D130 is the only fifteen inch extended range
speaker available with a four inch voice call
made with edge-wound aluminum ribbon.

the JUBL signature D123
I

is a twelve-inch extended
range loudspeaker that is only
35" deep. This shallow shape
permits it to be mounted be-
tween studding, flush with the
surface of a standard wall or
partition. With three-inch
voice coil and cast frame it is the outstand-
ing precision loudspeaker in its class.

the JBL signature D208

is an eight-inch extended
range loudspeaker which, in
spite of its smalt size, is in
every respect a true precision
transducer. Made with an
edge-wound, aluminum ribbon,
two inch voice coil, the D208
is widely used by professional sound systems
engineers as an extension speaker in multiple
outlet or stereophonic installations.
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put your D130 in
a JBL signhature
“HARKNESS” enclosure

Otherwise known as the Model C40 Lowboy
Console Back-Loaded Folded Horn, the Hark-
ness is the newast acoustical enclosure made
by James B. Lansing Sound, Inc. An exponen-
tially-tapered horn with a six-foot path and
four-square-foot mouth is driven by the back
of the speaker cone from 175 cps on down,
Above this frequency the D130 acts as a
direct radiator. Styling and dimensions make
this unit most welcome in any living room.

the UBL
signature
HARLAN

is a sleek, modern
lowboy reflex en-
closure. It is prob-
ably the most ver-
satile enclosure made, accepting virtually all
JBL Signature Speaker Systems with single
or muitiple low frequency drivers.

The mightiest of
- all speaker systems
the JyBL
signature
. “HARTSFIELD”

Acclaimed by impartial

authorities in leading magazines
—pictorial, technical, news—as the first
choice for your “Dream Set,” the JBL Signa-
ture Hartsfield is a folded horn built around
Signature Theater Speakers. it includes the
famous high efficiency 375 High Frequency
Driver with four inch voice coil, complex
phasing plug; is designed for crossover at
500 cps.

g o
i

COMPLETE BLUEPRINTS FOR CONSTRUCTING YOUR OWN JBL SIGNATURE ENCLOSURE
ARE AVAILABLE FROM YOUR AUDIO DEALER: OR WRITE DIRECT TO FACTORY. v

2
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add a JUBL sighature
175DLH high
frequency assembly

‘and dividing network to make the greatest

single improvement possible in your high
fidelity sound system. The 175DLH includes
a high efficiency driver with complex phasing
plug machined from a solid biliet of pure iron,
an exponentially tapered horn machined from
a casting, and a true acoustical lens. The
lens, found only on JBL Signature units, dis-
perses highs smoothly over a solid 90° angle
with equal intensity regardiess of frequency.

000000000 BLODOCELINOGOBOELISLIOOEOCSS

the uBL
signature
o75

High Frequency Unit
is made with a ring

radiator and brightly-
machined annular

exponential horn. Beautiful in its precision
workmanship, impressive in its solid con-
struction, the 075 presents you with excep-
tionally pure sound from 2500 ¢ps up to and
beyond the limits of audibility. .

There'is a JBL
signature speaker
system that is
just right for you

stands for

JAMES B. LANSING SOUND, INC.
2439 Fletcher Dr. .« Los Angeles 39, Calif.

Write for fiee catalog, technical bufletins, and name of the
Authorized JBL Signature Audio Specialist in"your commynity
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B&O Special Cartridge

Some 18 months ago the Fenton Com-
pany began to import and distribute the
Danish B&O variable-reluctance car-
tridge, which had excellent frequency
response and high output at a modest
price. Now there is an additional model
called the B&O Special. This is some-
what more compact, and accepts a single
stylus (either microgroove or 78). The
movement has also been improved in
compliance and effective moving mass,
so that stylus resonance has been pushed
upward, thus providing a smoother re-
sponse. I have been using one for the
past month, and I have found that it
delivers very satisfying performance. At
a price of about $12 (with sapphirc
stylus) it represents an excellent value.

In Fig. 1 are given response curves
I obrained directly ' from the pickup
into a load of 50 K with two test
records. On the Cook 10 LP record the
stylus resonance produces a peak of
about 3 db at 17,000 cps. There is
no peak on the Elektra 35 record (of
which, more below); the response is
about 6 db down ar 15,000 and 8 db at
20,000 cps. These are excellent curves.
Incidentally, the pickup is surprisingly
indifferent to load. Even the 1-megohm
load of my AC VIVM, without the
50-K shunt, did not produce any serious
peaking. Apparently, the response is ex-
cellent with just about any load above
25 K, provided cable capacitance is not
excessive. The impedance is low bur
the outpur is high (about 25 mv), and
hum is no problem.

It mounts easily in any arm or holder
which accepts a GE. Like the normal
B&O, it has a built-in strip of radio-
active foil to minimize static noise and
dirt attraction. Tracking is good and
distortion is low with a stylus force of 7
grams. There is one disadvantage: the
8-pole magnet is large and heavy; and
the magnetic attraction is, in conse-
quence, high. This is not troublesome
with nonmagnetic turntables, bur will
require careful setting of stylus force at
exact record-playing position when a
ferrous turntable is used.

The cartridge sounds excellent. High
frequencies are clean and sweert; it takes
a highly overcut record to produce dis-
tortion. Chatter is very low. Compli-

4

ance seems t© be just below that of
the very finest and most expensive car-
tridges. All together, it should please
a great many audiophiles and offer suff
competition t© more expensive car-
cridges.

The Elektra 35 Test Record

Measuring pickup-cartridge response is
complicated by several factors. For ong,
there is a resonance resulting from the
inductance of the cartridge and capaci-
tances of the cable and the preamplifier
input circuit. This is more of a prob-
lem with variable-reluctance pickups
than dynamic cartridges, because of the

o
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Fig. 1. Pickup response on two records.

much higher inductances of the former.
It is quite possible to minimize this by
using short cables of minimum capaci-
tance, proper resistive loading of the
cartridge, and a preamp or voltmeter
with very low input capacitance; but the
measured response will obviously be
duplicated only with identical capaci-
tance.

Far more difficult o make allowances
for or to correct is the mechanical reso-
nance, which is the result of the effective
stylus mass and the compliance of the
record material. There are no simple
ways of eliminating this factor from
measured results. All the plastic mate-
rials used for modern records result in
such resonances, although in some the
peaks may be higher up in the fre-
quency range than in others. As a mat-
ter of fact, this phenomenon has often
been deliberately exploited to widen
the response range of a - pickup, the
resonant peak serving to boost up a re-
sponse which would normally be
sloping. In any event, it has been
difficult to obtain measurements which
indicate the degree of resonance or the
effects of it

s S D 2 i e TR ARG, R

by Joseph Marshall
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Now the Elektra Corporation has
issued a test record (Elektra 35) which
has a sweep of 45 discrete frequencies
between 18.75 and 20,000 cps. It is
pressed from a marterial which, it is
claimed, virtually eliminates the re-
sponse-measuring problem by moving
the normal point of resonance to beyond
20,000 cps. This claim appears to be
substantially realized. Tried with a half-
dozen cartridges of various types, it has
proved to be free of mechanical-reso-
nance peaks. In addition, the record has
far more frequency points for measure-
ment than usual, and they are spaced
more closely. This leads to greater ac-
curacy, since it provides insurance
against missing a sharp narrow peak or
dip in response. Finally, the low fre-
quencies especially are freer of distor-
tion than usually is the case, and so are
more useful in checking system distor-
tion. The record is a very useful addi-
ton to anyone's collection, whether
amateur or professional.

It should be emphasized, however,
that although this disc is valuable for
the purpose of eliminating groove-stylus
resonance from response measutements,
the frequency response obtained with
it is not necessarily representative of
the response that will be obtained on
commercial musical records. Most, if
not all, standard records are pressed
from material that produces such reso-
nances within the audible range with
most pickups. A cartridge that shows
a flat response above 10 Kc on the
Elektra 35 would, in consequence, prob-
ably have a peak on musical recordings;
and one which shows a sloping response
on the Elektra 35 might well be reason-
ably flat on a standard recording. This is
indicated by the two curves for the B&O
Special in Fig. 1. The resonance-free
response on the Elektra 35 begins a
consistent gradual decrease above 6 Kc:
but with the Cook 10 LP, the response
rises again above 14 Kc. Even the Cook
record is not representative of com-
mercial pressings, and the pickup re-
sponse on various music records may
well have all sorts of variations from
that of the Elektra to a lower slope
and higher peak than that of the Cook.
Therefore, while the Elektra 35 does
solve a hitherto serious problem in

Continued on page 47
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AFAYETTE MATCHED HIGH FIDELITY |
PHONO SYSTEM ‘

NEVER—in the annals of HIGH-FIDELITY has a phono system
of this quality—at this price—been offered. A Lafayette '‘best
buy”’ system designed around the new Lafayeite LA-59 amplifier.
The performance of this Phono system surpasses the most critical
requirements of music lovers. Twenty-four combinations of rec-
ord cquelization provide an almost endless varlety of tone com-
pensation to match varying recording characteristics. ,Thls Sys=
tem includes the fameus Garrard RC.121 *“‘Renown’” 3 speed
automatic and manual record changer, LAFAYETTE LA-59
18 watt amplifier with features found only in the most expensive
amplifiers. G.E. triple-play—turnover cartridges with genuine
G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETTE
SALE! SK.58 127 coaxial HI-F1 speaker. All units are supplied with
d plugs, jacks and prepared color-coded interconnecting cables for

quick easy installatlon. For 110-125 volt, 60 cycle AC. Shpg.

| 19.50 wt. 50 lbs

g : : ] HF.154-—Complete Phono System..................Net 119.50

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

PK-100A TRANSCRIPTION TURNTABLE

New 3-speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic
brike for instantaneous speed variation. Precision engineered to meet profe: nal standards for wow, rum-
b and ftutter content, Heavy 12" cast aluminum rim-driven turntable, V. le speed control permits
adjustment of each speed within = 7 % using eflicient frictionless magnetic brake, Heavy-duty constant
speed 4-pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration
transferral. R-C filter network suppresses *‘pop’’ in speaker. Truly a delight for the conn 8
13327 x 14" and requires 234" clearance above and 334" below motorboard. For 110-130V
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish, Shpg. wt, 0 lbs,

PK-100-A

Reg. Volue
+58:-55-

'G,E. Teiple Pl:y

LDL«:»:-d .Sapph‘i‘}e Syl =

‘ ] PK.100 TURNTABLE,
adl PK-90 TONE ARM
AND G.E. CARY-

Net 49.50

AMPED TONE ARM .
This transcription arm assures dependable and stable operation, utilizing the *floating action'® principle of
‘viscous-damping.”* The arm is supported at a single point by a pivot and jewel bearing having negligible
{riction, Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This
damping control permits high compliance and negligible tracking error, and prevents damage to either
record or stylus should the tone arm be accidently dropped. Low fr ing and groove-

This tone arm
PK-90 ..

Y T ’
jumping are likewise minimized, The tore arm accepts all records up to 16” and sccommodates virtually
all hi-fi cartridges by means of precisely engineered adapters which simplify installation and provide proper
stylus pressure.
is a quality companion to the PK-100 with matching finish. Shpg. wt., 22 Ibs.

Net 15.50

HIGH FREQUENCY TWEETER

WITH ACOUSTIC LENS
DIRECT IMPORTATION
MAKES THIS PRICE POSSIELEF

FREQUENCY RESPONSE FROM 2000

CPS TO BEYOND AUDIBILITY

¢ LOUVERED ACOQUSTIC LENS FOR
UNIFORM SOUND DISPERSION

® HANDLES 25 WATTS OF POWER

¢ PRICED EXCEPTIONALLY LOW

New high frequency tweeter featuring a louvered acoustic lens for uniform sound
dispersion and capable of handling up to 25 watts of distortion-free power. The
directional tendency of high frequency notes is overcome by the natural wide
dispersion angle of the short horn and the acoustic lens which disperses and
radiates the high notes smoothly throughout the entire listening area. The lens is
detachable for panel mounting, with a separate base for the tweeter furnished
for external mounting where desired. Aluminum voice coil has 16 ohms impe~
dance. Size: 434" long x 3" diameter, lens exiends 214", Requires a crossover
network, preferably one with a level control, such as the LN-2, With full instruc-
tions. Shpg. wt., 5 1b:

HW-7 ........

S.

METAL-CASED CONE TYPE HI-FI TWEETER
- FREQUENCY RESPONSE 2000 -16,000 CPS -
HANDLES 20 WATTS OF POWER

Highest quality cone type high frequency tweeter having
a range from 2000 to 16,000 cycles, Especially efficient
at higher end of audio spectrum where other cone type
tweeters tend to lose clarity and volume. Entirely closed
in a metal case with a base so that it can stand by itself
or be mounted on a flat surface with mounting bracket
supplied. Rated to handle 20 watts of power. A cros

over network is required; the Lafayette LN-2 is ideal.
Voice coil impedance 8-16 ohms. Size: 3%s” x 2Y3"
x 3" Diam. Shpg. wt., 3 lbs. =
L2 1 €< T O Net 5.95 5.95 Net

IDUCTIVE NETWORK
VER AT 2000 CPS
BUILT-IN LEVEL ERILLIANCE CONTRO!

NETWORK

The frequencies above 2000 cycles are chan-
neled to the high frequency tweeter by means of
the high-Q inductance and capacitance compris-
ing this efficient crossover network. The highs
and lows are brought into acoustic balance by
means of a continuously variable level-brilliance
control. Control has a 2%> ft. long cable for re-
mote mounting. Network matches 8&-16 ohm
speakers with insertion loss reduced to a2 mini-
mum. Enclosed in metal case 6” L x 254" H x
254" D. With full instructions. Shpg. wt., 5 lbs.
LN-2 .... -Net 8.75

3 WAY CROSSOVER NETWORK

Carefully designed and engineered to
Lafayettes own specifications.

Insertion
loss i3 well below the acceptable min-
imum. Crossover is at, 3530 and 5000
cyoles. Permits full enjoyment of any
3 way system. Properly balances woofer-
mid range speaker and tweeter inputs.
Complete with 2 continuously valuable
‘‘presence’”” and ‘‘brilliance’’ conmtrols for
tonal adjustment and full instructions.
871 x 3% ”H x 2%”W, Shpg. wt., 7 lbs.
EN-3 .. .iieviieeieo Net 14,95
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LAFAYETTE RADIO

JAMAICA 33, N.Y. 165-08 Liberty Ave, write for FREE Bargain Packed c‘,m.og!:;g:;fﬁfg_{-ggg g_e;';;:'h::ﬁd_

SK-67

A complete 3-way system capable of per-
formance heretofore found only in systems
at many times this price. The compo-
nents were speclally selected by Lafayette
sound engineers to offer the mazimum
in sudio fidelity a1 the lowest price

* 15" Woofer with 31.5 ox
Magnet

” . possible. Includes continuously variable
* 8 M'd"r onge speaker presence and brilllance controls. Offers
® Acoustical Lens Tweeter superb reproduction across the entire

i 5 . wt., 25 lbs.
* 3-Way Crossover Network  Sygy " SHE. Wi, 25 lbe

Y93 .......iiieiiee.... . Net 55.50
100 SIXTH AVE., NEW YORK, N. Y,

DEPT AC-C BOSTON, MASS., 110 Federal St.
PLAINFIELD, N. J., 139 West 2nd St,




COLBERT FREQUENCY DIVIDER

Colbert Laboratory has announced the
Model 3-CFD three-channel electronic
frequency divider. The 3-CFD elimi-
nates the necessity for fixed crossover
networks by dividing the signal into two
or three frequency ranges before am-
plification. Individual level controls are
provided for each sound channel.

Since choice of crossover points de-
pends on such variables as loudspeaker
design, enclosure construction, etc., the

T e L T s S

Variable electronic dividing network.

Colbert frequency divider provides vari-
able crossover controls for low, middle,
and high ranges. This permits the cor-
rect adjustment for any combination of
components.

The unit includes a 10-watt ulcra-
linear amplifier for use on either the
middle- or high-frequency channels.
Separate amplifiers are used for the low-
frequency channel and whichever of the
two higher-frequency channels for which
the unit's own amplifier is not used. The
Colbert 3-CFD uses the latest non-
microphonic, low-noise tubes develored
by Mullard of England.

Additional information about the Col-
bert Model 3-CFD frequency divider
will be furnished on request.

INTERNATIONAL TUBE DATA

Radio Valve Data, Fifth Editon, pub-
lished by Wireless World Magazine,
gives in tabular form the characteristics

6

and base connections of approximarely
2,500 British and American receiving
tubes, over 300 cathode-ray tubes, and
37 transistors. A section of the book
is devoted to voltage stabilizers. A com-
plete index and a table of British-Ameri-
can equivalents are provided.

Radio Valve Data is available from
British Radio Electronics Ltd, 1833
Jefferson Place, N. W., Washington 6,
D. C. The price of the book is $1.50
postpaid.

QUALITY KITS

Two kits have been announced by Qual-
ity Electronics, Inc. The Model 1000
FM-AM runer kit features an Armstrong
FM circuit with Foster-Seeley discrim-
inator. A 7-tube-plus-rectifier circuit
provides a reported sensitivity on FM

New FM—AM tuner available in kit f()f‘ﬂ;.

of 5 pv for 30 db quieting, and 2 sen-
sitivity of 25 uv on AM. FM bandwidth
is said to be 200 Kc, and the AM band-
width is 8 Kc. The AM section urilizes
a Ferrite Loopstick antenna. The Model
1000 contains its own power supply.

A companion piece to the Model
1000 FM-AM tuner is the Meodel 2000
amplifier which also is furnished in kit
form. This 12-watt unit includes a
built-in  preamplifier. OQutpur imped-
ances are 4, 8, and 500 ohms, and there

e s

Control amplifier-preamp matches tuner.

are four input jacks on the rear apron
of the chassis. The Model 2000 ampli-
fier has three-position equalization.

Both kits, the Model 1000 FM-AM
tuner kit and the Model 2000 amplifier
kit, come with illustrated, step-by-step
instruction manuals.

FAIRCHILD CARTRIDGE AND
NEW BOOKLET

Experimental products are made avail-
able in limited quantities from time
to time by Fairchild Recording Equip-
ment Company in order to provide ex-
perimenters with the latest advances in
the audio field. The Fairchild Experi-
mental Cartridge, Mode! XP-2, which
was demonstrated at recent high-fidelity
shows, is the latest in this series.

The XP-2 is a hand-constructed car-
tridge of the moving-coil type incor-
porating several advanced features, such
as a bonded diamond-stylus assembly
and an unusual damping system. The
cartridge is priced at $60 and is avail-
able through regular audio and sound
equipment dealers.

A booklet, contzining basic design
data on various popular types of car-
tridges and explaining how they are con-
structed and how they operate, has been
published by Fairchild. The booklet is
titled In the Groove and is available
free on request.

CONNOISSEUR TURNTABLE

The 1957 model of the British-made
Connoissenr turntable is now available
in the United States from the Ercona
Corporation, importer and distributor of
high-fidelity components and systems.
The 12-inch, nonmagnetic turntable
of the Connoisseur is a lathe-turned sand
casting, custom-fitted to its individual.

2L

The latest Connoisseur turntable model.

spindle. The design calls for clearance
between the spindle shaft and its bear-
ings sufficient to allow a thin film of oil
to be maintained berween them prevent-
ing metal-to-metal contact.

The unit has a synchronous hysteresis
motor, said to be virtually vibrationless,
with minimum noise level and hum
induction. A 4% speed wvariation
(either 29 faster or 2% slower) is
provided at each of the three standard
speed positions, without motor braking.

The turntable is equipped with the
Mark II Super-lightweight tone arm

AUDIOCRAFT MAGAZINE



which, it is claimed, eliminates peaks
and provides virtually flar response up
to 20,000 cps. The arm is furnished
with easily interchangeable plug-in
heads for standard and microgroove
records.

Complete information about the Con-
noisseur turntable will be sent on re-
quest.

DUOTONE LOUDSPEAKERS

The Duotone Company, manufacturer
of Duotone phonograph needles, has
announced a new line of loudspeakers.
The line is being presented under the

L

R TR

One speaker of Duotone’s complete line.

name of DFF, Duotone Fidelity Focus
Londspeakers.

The new loudspeaker line is com-
prised of seven speakers in all, includ-
ing a 15-inch woofer, 4 coaxials, and
2 tweeters.

Additional information about these
loudspeakers will be furnished on re-
quest to the Duotone Company, Dept.
PR6, Locust Street, Keyport, N. J.

MICAMP

Madison Fielding Corp. has announced
prodiction of the Micamp, an all-tran-
sistorized, impedance-matching pream-
plifier which is said to permit the direct
use .of low-impedance, low-gain car-
tridges and microphones with high-
impedance tape-recorders, amplifiers, etc.
It is claimed that the Micamp will pro-
vide more than 30 db gain, with no

Transistor preamp for low-level uses.

hum pickup, and no distortion at normal
levels. Frequency response of the unit
is flat within 1.5 db from 20 to 20,000
cps, according to the manufacturer. In-
put impedance is 50 to 250 ohms: out-
put impedance is 18,000 ohms.
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PENTRON STEREO CONVERSION
KIT

Stereophonic sound can be added to
almost any Pentron tape recorder
through the use of a stereophonic con-
version kit announced by the Pentron
Corporation. The new kit, called Stereo-
Magic, is reported to permir the addition
of stereophonic sound to any Pentron
recorder sold during the past five years,
with the exception of Models RWN and
CT-1.

The Pentron Stereo-Magic kit, said
to include everything needed for con-
version, is priced at $16.95.

MULLARD TUBES

A new 75-volt stabilizer tube, the 75C|,
has been developed by Mullard to give
improved performance in any equipment
and any application where low-volrage
stabilizers are normally emploved.

The Mullard 75C1 combines zir-
conium electrodes and the sputtered-en-
velope technique pioneered by Mullard.
This design is said to give a combina-
tion of high stability and good regula-
tion. Among the features that distin-
guish this tube may be included the
special uranium-oxide coating which
ensures that the maximum striking volt-
age is 110 volts in both daylight and
darkness.

The Mullard 75C1 has a current
range of 2 to 60 ma with a regulation
of 9 volts and a variation of burning
voltage of less than 19 per 1,000 hours.
The burning voltage of all Mullard
“5C1 tubes at 20 ma is confined within
the range of 73 to 79 volts.

Mullard tubes are handled in the
United States by International Elec-
tronics Corp. who have announced the
publication of the Muzllard Preferred
Tubes Replacement Guide. The Guide
is a comprehensive chart listing types
and prices of hundreds of rtubes for
British and European equipment, partic-
ularly for high-fidelity audio amplifiers,
FM and AM tuners, tape recorders, and
television sets. Cross-reference data are
given showing the interchangeability of
Mullard tubes with American and Euro-

For more information about any of
the products mentioned in Awndio-
| news. we suggest that you make use
of the Product Information Cards
bound in at the back of the maga-
zine. Simply fill out the card, giving
the name of the product in whick
you're interested, the manufacturer’s
name, and the page reference. Be
sure to put down yowr name and
address too. Send the cards to us and
we'll send them along to the manu-
facturers. Use this service; save
postage and the rromble of making
individual inguiries to a number of
different addresses.

pean types. Free copies of the Mullard
Preferred Tubes Replacement Guide are
available from International EleCtronics
Corp. on request.

MAGNETIC TUBE GUIDE

Altron Products has introduced a new
precision-built Magnetic Tube Guide,
for miniature tubes. The Guide is re-
ported to simplify the arduous task of
replacing 7- and 9-pin miniature tubes.

s G o

Alignment guide for miniature tube pins.

The Guide is held fast to steel chassis
by a new-type magner which is said
to afford perfect alignment and which
will not deviate from position when
new tubes are inserted.

Additional information about the
magnetic Tube Guide will be furnished
on request.

SUBMINIATURE NEON LAMP

Availability of a new subminiature neon
lamp has been announced by the Circon
Component Company of Santa Barbara,
California. The new lamp, designated
the NE2C, is the result of a co-operative
development effort by the Circon Engi-
neering and Tooling Departments, and
the General Electric Miniature Lamp
Division. The lamp is designed with a
midget flanged base, and it will be inter-
changeable in many assemblies with
existing miniature aircraft lamps of the
No. 327 to 338 series. It is substan-
tially smaller than based neon lamps
heretofore available.

Electric design of the lamp makes it
of interest for a wide variety of indi-
cator and computer applications. Power
consumption is reported to be only .04
watt; current drawn is stated as .0003

Neon lamp is smallest made with base.

ampere. The lamp is said to produce
practically no heat. It is a long-life unit
with average life of over 25,000 hours.
Starting voltage is 65 volts AC.

Further information is available from
the manufacturer.



The Glue Story

In hi-fi cabinet construction, as in all
woodworking, proper gluing provides a
lasting and inconspicuous bond of un-
equaled strength. It is one of the oldest
materials used to fasten wood — today’s
museums display examples of early
Egyptian and Roman furniture assem-
bled with glue hundreds of years ago
and still in good condition. A good
joint properly glued is stronger than
the wood itself. This can be graphically
demonstrated by breaking a narrow strip
of plywood and noticing that the glued
surfaces remain bonded, causing the
wood to splinter and separate at other
points. Such great strength is achieved
by the glue’s seeping into the pores
of the wood and uniting the two sur-
faces.

Assuming that the parts to be glued
are well fitted, what constitutes proper
gluing? The answer lies in the right
kind of glue for the job, its correct
application, and the before-and-after
treatment of the areas to be joined.
There are many types of glues, but let’s

Warren Syer

E esn RUL RS L n
Fig. 1. Liquid bhide glue, ready to use.

explore those generally available and
most commonly used by the home crafts-
man.

Hot animal glue has been used for
hundreds of years. It is made from
hide parings, bones, and other waste
parts of animals, and is sold in sheets,
flakes, and coarse powder. A good
grade of animal glue is brittle and
transparent. To prepare it for use, it
must be placed in a glue potr, covered
with clean, cold water, and left to soak
overnight. It is then heated to 130°-

8

140° F., as recommended by the manu-
facturer, and mixed thoroughly. It must
be kept hot while in use and, although
it can be reheated for later use, it be-
comes weaker with each rehearing.
Freshly prepared glue is the best; never

Warren Syer

strong, water-resistant adhesive. It can
be mixed in large or small quantities as
the work requires. It is used cold, and
can be applied in temperatures below
70° FE., but it cannot be stored once it is
mixed. Casein glue is best applied with

Warren Syer

Figs. 2 and 3. Casein glue, a milk product, mixes easily and is water-resistant.

mix a new batch with an old one.
While not waterproof, hot animal glue
is strong. Immediate assembly of the
pieces is necessary once the glue is ap-
plied, since it sets quickly and loses its
holding power as it cools. Because of
its fast-drying characteristic, clamps may
be removed after 10 or 12 hours.

Animal glue is also available in
liquid form. Ligwuid amimal glue (Fig.
1) can be used just as it comes from the
container, with no mixing or heating
and none of the odor associated with
the hot type. It is good for all kinds
of cabinet and furniture construction,
providing strong, light-colored joints,
and it does not stain wood. While it
is not waterproof, it is mold resistant.
On new wood it is best to coat each
surface to be joined, wait until the glue
becomes tacky, then apply a second thin
coating and clamp the pieces together
for at least 24 hours.

Made from the tissues and scales of
fish, fish glue is similar to animal glue
in adhesive strength on porous surfaces.
It comes ready to use, is easy to apply,
and is good for small repairs and all-
around home-workshop purposes. It is
not waterproof and is more expensive
than animal glue.

Casein glue (Figs. 2 and 3) is made
from curds of skimmed milk to which
alkali is added. The finished product is
a fine white or yellow powder which,
when mixed with water, becomes a

a stiff brush in a thick coating, and it
can accordingly be used on pootly fitting
joints. The brush and container should
be washed in warm water immediately
after each use. This glue is very effec-
tive on woods such as spruce and pine
and it works well on such oily woods
as teak and lemon, but it does not
adhere well to oak; a 109% solution
of caustic soda should be applied to the
joint surfaces of oak and allowed to
dry thoroughly before casein glue is
used on them. One disadvantage of
casein glue is thar it stains wood, and
work may require bleaching afrer it is
glued.

Continned on page 45

Courtesy United States Plywood Corp.
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Fig. 4. Resin glue does not stazin wood.
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HEATHKIT...
BECAUSE IT'S SUCH GREAT FUN ... AND BECAUSE
WE GET SO MUCH MORE FOR QUR MONEY!”

Every day more and more people (just like you) are finding out why it's smart
to “do-it-yourself” and save by building HEATHKIT high fidelity components.
These people have discovered that they get high-quality electronic equipment’
at approximately one-half the usual cost by dealing directly with the manu-
facturer, and by doing their own assembly work. It's real fun—and it’s real
easy too! You don't need a fancy work shop, special tools or special knowledge
to put a Heathkit together. You just assemble the individual perts according
to complete step-by-step instructions and large picture-diagrams. Anrone can do it!

Heathkit Model $5-1 Speaker System Kit Wﬂw
This high fidelity speaker system is designed to % LR 3
operate by itseil, or with the range extending unit :

listed below. It covers the frequency range of 50
to 12,000 CPS within = 5 db. Two high-quality
Jehnsen sp:akers are employved. Impedance is 16
ohms, and power rating is 25 watts.

Can be built in just one evening. 53995 $4.00 dwn
Shpg. Wt. 30 1bs. ¢ $3.36 mo.

Heathkit Model $5-1B Speaker System Kit A

This high fidelity speaker system kit extends the
range of the model SS-1 described above. It em-
ploys a 15" woofer and a super-tweeter to provide
additional bass and treble response. Combined fre-
quency response of both speaker systems is = 3
dbdfrom 35 1o 16,000 CPS. Impedance is 16 ohms,
and power is 35 watts. Attractive

styling matches S$S-1. Shpg. Wit $9995
80 Ibs. . r

HEATHKIT
“LEGATO’* SPEAKER SYSTEM KIT

Months of painstaking engineering by Heath and 3
Altec-Lansing engineers has culminated in the de- 313-80 dwn.

sign of the Legato, featuring *"CP"* (critical phasing) $2:40 mg,
and “LB™ (level balance). The result is a new kind
of high fidelity sound, to satisfy even the most
critical audio requirements. Two high-quality 157
theater-type speakers and a high-frequency driver
with sectoral horn combine to cover 25 to 20,000
cvcles without peaks or valleys. "CP™ and “"LB”
assure you of the smooth, flat audio response so
essential to faithful reproduction. Choice of two
beautiful cabinct styles below.

“Legato’’ Traditional Model HH-1-T

Styled in classic lines to blend with period furniture
of all 1ype?, Doors attractively paneled. African
mahogany for dark finishes unless

you specify imported white birch $34500
for light finishes. Shpg. Wt. 246 Ibs. )

“Legato’’ Contemporary Model HH-1-C

This fine cabinet features straightforward design to
blend with your modern furnishings. Slim. tapered
struts run vertically across
the grille cloth to producc
a strikingly attractive sha-
dowline. Wood parts are
precut and predrilled for
simple assembly. Supplied in
African mahogany for dark
finishes unless you specify
imported white birch for

$34.50 dwn.
$28.98 mo.

light finishes. $32.50 dwn.
Shpg. Wi. 9% 00 27.30 mo.
3aRE W 5325 Lo

s g,

HEATH COMPANY
A Sussidisry of Daysirom. inc. o
BENTCN HARBOR 18, MICHIG_A!\I
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re HEATHKIT®

o

I's Eusy, (and fun) to Plan Your Own Hi-Fi Instaliation
By Choosing the Heathkit Compenents

That Best Suit Your Particular Needs.

As the world’s largest manufacturer of electronic equipment in kit form, Heath
Company can provide you with a2 maximum variety of units from which to
choose. You can select just the amplifier you need from five different models,
ranging in power from 7 watts to 25 watts, some with preamplifiers, and some
requiring a separate preamplifier. You can pick your speaker system from four
outstanding high fidelity units ranging in price from only $39.95 to $345.00. You
can even select a fine Heathkit FM or AM Tuner! Should there be a question
in your mind about the requirements of an audio system, or about planning
your particular hi-fi installation, don’t hesitate to contact us. We will be pleased
1o assist You.

MATCHING CABINETS . . .

The Heath AM Tuner. FM Tuner ) .

and Preamplifier are housed in FE= == 2 = 5

matching satin-gold finished cabi- 3 . i ¥ P78 S ) sty o P |

nets to blend with any room deco- | - QG || g GG \eGe @/
5 T N s oo

rating scheme. Can be stacked one o

over the other to create a cem_ral MODEL FM-3A MODEL BC-1 MODEL WA-P2

control unit for the complete high '

fidelity system.

PRE-ALIGNED TUNERS . . .

A unique feature of the Heathkit AM and
FM Tuners is the fact that both units are pre-
aligned. A signal generator is not necessary!
IF and ratio transformers are pretuned at the
factory, and some front-end components are
preassembled and pretuned. Another ‘“‘extra®
to assure you of easy kit assembly.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 18, MICHIGAN

EASY TIME PAYMENTS . ... We invite you to take ad-
vantage of the Heath Time Payment Plan on any order
amounting to $90.00 or more. Just 109 down and the balance in twelve monthly
payments. WRITE FOR COMPLETE )SETAILSA

AUDIOCRAFT MAGAZINE
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0 HEATHKIT HIGH FIDELITY FM TUNER KIT Features AGC

and stabilized, temperature-compensated oscillator.
Sensitivity is 10 microvolts for 20 db of quieting. Modern
circuit covers standard FM band from 88 to 108 mc. Em-
ploys ratio detector for efficient hi-fi performance. Power
supply is buiit in. Illuminated slide rule dial for easy
tuning. Housed in compact satin-gold enamel cabinet.
Features prealigned transformers and front end tuning

unit. Shpg. Wt. 7 lbs.
) _ ' $9595
MODEL FM-3A Incl. Excise Tax {with cab.) .
$2.60 dwn., $2.18 mo.

HEATHKIT BROADBAND AM TUNER KIT This fine AM
Tuner was designed especially for use in high fidelity
applications, and features broad bandwidth, high sensi-

tivity and good selectivity. Employs special detector circuit.

using crystal diodes for minimum signal distortion, even
at high levels. Covers 550 to 1600 kc. RF and IF coils are
prealigned. Power supply is built in. Housed in attractive
satin-gold enamel cabinet. Shpg. Wt. 8 lbs.
$25 95
®

MODEL BC-1 Incl. Excise Tax (with cab.}
$2.60 dwn., $2.18 mo.

@ HEATHKIT HIGH FIDELITY PREAMPLIFIER KIT This pre-

amplifier meets or exceeds specifications for even
the most rigorous high fidelity applications. It provides
a total of 5 inputs, each with individual level controls.
Hum and noise are extremely low, with special balance
contro] for absolute minimum hum level. Tone controls
provide 18 db boost and 12 db cut at 50 cps, and 15 db
boost and 20 db cut at 15,000 cps. Four-position turn-
over and four-position rolloff controls for “LP”, “RIAA”,
“AES”, and “early 78” equalization. Derives power from
main amplifier, requiring only 6.3 VAC at 1A and 300
VDC at 10MA. Beautiful satin-gold enamel finish. Shpg.

Wt. 7 lbs.
. $'|9 75
MODEL WA-P2 (with cab.} )
$1.98 dwn., $1.66 mo.

HEATHKIT ADVANCED-DESIGN HI-FI AMPLIFIER KIT

This fine 25-watt high fidelity amplifier employs KT66
output tubes by Genalex and a Peerless output transform-
er for top performance. Frequency response = 1 db from
5 to 160,000 cps at 1 watt. Harmonic distortion less than
1% at 25 watts, an IM distortion less than 1% at 20 watts.
Hum and noise are 99 db below 25 watts, Output im-
pedance is 4, 8 or 16 ohms. Extremely stable circuit with
“extra” features.

MODEL W-5: Consists of W-5M ODEIRWES M
plus WA-P2 Preamplifier $5Q75 598 ovn.

Shpg. Wt. 31 lbs,

Shpg. Wt. 38 ibs. $7.95 dwn.
Express only $79'5° $6.68 mo. Express only

+ Rt e SRR e e, B v
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HEATHKIT DUAL-CHASSIS HI-FI AMPLIFIER KIT. This

20-watt Williamson-type amplifier employs the
famous Acrosound model TO-300 output transformer, and
uses 5881 tubes. Frequency response is = 1 db from 6 cps
to 150 kc at 1 watt. Harmonic distortion less than 1% at
21 watts, and IM distortion less than 1.3% at 20 watts.
Output impedance is 4, 8 or 16 ohms. Hum and noise are

88 db below 20 watts. MODEL W-3M
MODEL W-3: Consists of W-3M 75 $4.98 dwn.
plus WA-P2 Preamplifier $49 .5 $4.18 mo.

Shpg. Wt. 37 lbs. . . . Wt .

pngpress only $69-50 sséjgsi dr::. ShpEip:’:s's Z:I;bs
HEATHKIT SINGLE-CHASSIS HI-FI AMPLIFIER KIT This
20-watt Williamson-type amplifier combines high per-
formance with economy. Employs Chicago-Standard out-
put transformer and 5881 tubes. Frequency response # 1
db from 10 cps to 100 kc at 1 watt. Harmonic distortion
less than 1.5% and IM distortion less than 2.7% at full
output. Qutput 4, 8 or 16 ohms. Hum and noise—95 db

below 20 watts. MODEL W-4AM

MODEL W-4A: Consists of W-4AM $3.98 dwn.
plus WA-P2 Preamplifier $39 705 $3.34 mo.

-Shpg. Wt. . . wn. . . .

Eots DT $59.50 WA M
HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT
Features full 20 watt output using push-pull 6L6
tubes. Built-in preamplifier provides four separate inputs.
Separate bass and treble controls. Qutput transformer
tapped at 4, 8, 16 and 500 ohms. Designed for home use,
but also fine for public address work. Response is = 1 db
from 20 to 20,000 cps. Harmonic distortion less than 1%
at 3 db below rated output. Shpg. Wt. 23 lbs. 535 50
L[]

MODEL A-98
$3.55 dwn., $2.98 mo.

HEATHKIT ELECTRONIC CROSS-OVER KiIT This device

separates high and low frequencies electronically, so
they may be fed through two separate amplifiers driving
separate speakers. Eliminates the need for conventional
cross-over. Selectable cross-over frequencies are 100, 200,
400, 700, 1200, 2000 and 3500 cps. Separate level controls
for high and low frequency channels. Attenuation 12 db
per octave. Shpg. Wt. 6 lbs.
MODEL XO-1

Q HEATHKIT 7-WATT ECONOMY AMPLIFIER KIT Qualifies

for high fidelity even though more limited in power
than other Heathkit models. Frequency response is = 114
db from 20 to 20,000 cps. Push-pull output and separate
bass and treble tone controls. Good high fidelity at mini-
mum cost. Uses special tapped-screen output transformer.

MODEL A-7E: Same as A-7D except one MODEL A-7D
more tube added for extra preamplifi- 2 $7.80 dwn.
cation. Two inputs, RIAA compensation 5179.5 31.51 mo.

and extra gain. .

Shpg. Wt. 10 ibs, $ll 9 95 $2.00 dwn. Incl, Excise Tax

Incl. Excise Tax . $1.68 mo. Shpg. Wt 10 Ibs.
P9

$1895 wnn

HOW. TO ORDER

TR faa

e

~ Just identify kit by mode! number
and send order to address -beiow.
Write for further details if you wish
to budget your purchase on the -
HEATH TIME PAYMENT PLAN.

. § HEATH COMPANY
o A Subsidiary of Daystrom, Inc.
BENTON HARBOR 18, MICHIGAN

Name__

| Please send Free HEATHKIT catalog.

Address

‘:.__ City & Zone State

e e —

-
Il



by | J. Gordon Holt

Microphone Technique III

Aural depth perception is an intangible,
but readily recognized, characteristic of
“live listening” which enables the con-
certgoer to judge approximately how
far he is from each performer in a
group even with his eves closed. Es-
timating distance by sound alone is a
complex process involving, among other
things, our preconditioned concepts of
how sounds shoxld be heard when orig-
inating from a certain distance away.
We assume, without any conscious cere-
bration, that a certain ratio of direct
sound to reflected sound (or reverbera-
tion) implies a certain distance between
the sound source and our ears, and when
confronted by an atypical direct/re-
flected sound ratio, we must make a
conscious effort to correlate the actual
sound sensation with what we believe
it should be. A good example of this
sort of confusion appears from time to
time in class-B motion pictures, when
the actor is visibly about 20 fr. behind
the screen, yet his voice is audibly
very close, because of sound-track pick-
up from a mike directly over his head.

Our ears are less easily fooled by
unusual room acoustics when we can
listen to stereo recordings, since the
brain can more easily analyze the acous-
tical conditions and make the necessary
compensations. But when the medium
is a single channel, as in a monaural
recording, the effect of varying distance.
or acoustical perspective, must be
achieved by miking for a “typical” ratio
berween direct and reflected sound.

The illusion of depth or perspective
is obtained by maintaining a fairly large
distance ratio berween the performers at
the front and those at the rear of a per-
forming group. The closer is the micro-
phone to a sound source, the closer or
more intimate will be the recorded
sound, because a close mike receives
direct sounds at much higher amplitude
than it does echoes. The farther a mike
is from the source, the less intensely
it receives direct sound, so it picks up
relatively more echo, creating an effect
of greater distance.

If a mike is placed 10 fr. in front of
a performing group 10 fr. deep, the
front row will be just half as far from
the mike as the back row, giving a dis-
tance ratio of V5. Backing the mike off

2

to 20 fr. from the first row will make
the distance between the front and rear
rows 13 of the total mike distance from
the rear of the group: a distance ratio
of 145. The audible result of this 10-
foot change in mike distance would be
a significant reduction in the apparent
depth of the recording, because the
relative difference berween the distances
from the mike to the front and to the
rear of the group will have been re-
duced. At the other extreme, a dimen-
sionless and uninterestingly flat tapes-
try of sound can be produced by placing
the mike high in the air directly above
the middle of the group, when all the
performers will be about the same dis-
tance from the mike.

The pickup distance ratio can be
utilized to advantage when there are
soloists standing at the front of a per-
forming group, because any mike place-

RN,

met

ment in front of the group (rather than
directly overhead) will tend to bring the
soloists into the slight prominence that
should be accorded them.

Smaller performing groups, like jazz
combos, chamber groups, and small
vocal ensembles, are considerably easier
o record well in an auditorium than
are larger performing groups, because
the intimate miking that suits them
tends to minimize the audibility of
recording-room  acoustics.  Recording
small groups then becomes almost en-
tirely a matter of obtaining good balance
and natural timbres from the performers.
if a group is inherently well balanced,
microphone balance is obrained with a
placement approximately equidistant
from all performers at the front of the
group. From there on the placement
will depend on the kind of mike used.
An omnidirectional microphone might
best be located abour ¢ to 8 fr. above
the group, directly above or in front of
the foremost row. A unidirectional mike
(which tends to sound closer than it

actually is) might be 5 to 15 fr. away
from the group, and about 6 ft. in the
air.

If the performing group itself is not
oo well balanced, adjustments can
be made when recording by placing an
omnidirectional mike slightly closer to
the weakest section of the group, or
by aiming a unidirectional mike toward
that section (thus giving it the mike’s
maximum sensitivity ).

The timbre of a recording may be
modified to some extent by utilizing the
high-frequency selectivity exhibited by
most mikes. With few exceptions, a
microphone’s high-frequency response is
maximum for sounds arriving perpen-
dicular to its diaphragm. Therefore
the crispness of a recording will be
maximum when the mike is aimed
directly at the sound source. A sweeter
or more plush sound can be produced by
simply directing the mike’s diaphragm
to one side of the sound source. With
a unidirectional mike, this can be over-
done to the point at which the source
lies within the mike’s reduced-sensitivity
area, but there is a fairly wide angle
through which its over-all sensitivity re-
mains constant while its high-frequency
response varies.

Small groups in small rooms are an-
other problem altogether, because here
the acoustics are likely to be far from
ideal for recording. The difficulty is
further compounded when the playback
equipment happens to be in the room
where the recording is made, because
any of the room’s bad characteristics are
doubled when the playback is listened
to. There are, as usual, exceptions to
this rule (and I can cite at least one
from personal experience), but it is gen-
erally true that a recording made and
played in the same room will not sound
very good.

Small-room recording almost in-
variably requires either an ultraclose
mike placement or the use of a uni-
directional microphone to minimize re-
flections from walls and ceiling. Best re-
sults are often obtained with the per-
formers at onec end of the room, in
front of heavy drapes covering most of
that wall, and with a cardioid micro-
phone 5 t 8 fr. away, aimed toward
the group.

When recording a solo performer,
with or without piano or instrumental
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accompaniment, good microphone tech-
nique involves a greater degree of ar-
tention to naturalness and balance than
is practical in larger-group recording.
Also, since most of such recording takes
place in living rooms, the acoustical
shortcomings of small rooms are usually
added to help complicate matters. The
comments made earlier about small
rooms will apply equally here, and the
remedial measures are essentially the
same as those for small-group recording.

Assuming (perhaps naively) that the
acoustical problem has been minimized
as much as possible, optimum “presence”
is the next factor to come under scrutiny.
This will depend upon the type of in-
strument or voice being taped. For in-
stance, a throaty-voiced female singer
will benefit by an ultraclose (1- o 3-
foot) mike distance, while the window-
shaking baritone is often best picked
up at an 8- to 15-foor distance.

If there is no accompaniment, the
best solo pickup position will be the
one 10 use, but accompaniment adds a
second consideration: optimum balance.
Once again, the discriminatory proper-
ties of a directional mike can be utilized
to this end, or, if an omnidirectional
mike is used, its relative distances from
the soloist and accompanist can be
varied.

On rare occasions it is possible to lure
a performer into an auditorium for re-
cording purposes, which promptly solves
most acoustical problems. Auditorium
acoustics are immensely flattering to any
voice or instrument, and are almost a
necessity for good recordings of power-
ful projectors such as bravura baritones
and brass instruments. Of course, the
fact that an auditorium has hugely bil-
lowing acoustics does not imply an ob-
ligation to produce echoey recordings.
Proper mike placement will keep the
reverberation under control, and in an
ultraclose recording there may not seem
to be any audible echo at all; still, the
hall acoustics will add to the sound a
subtle spaciousness and realism distinctly
pleasing to the ear.

With the close miking that will be
used for many small groups, the char-
acter of the hall’s acoustics is less im-
portant than when a large group is
being recorded. Because the latrer calls
for appreciable reverberation, the hard-
ness or softness of the echo is a promi-
nent feature of the recording, but close
miking can minimize this so that even
the harshest acoustics aren’t likely to
contribute any more than an aura of
coldness to the recording.

Thus far we have tacitly assumed
that all recordings would be made with
but a single microphone, be it omni-
directional, unidirectional, or bidirec-
tional; as far as most amarteur recordists
are concerned, this is ‘probably a safe
assumption. But, despite the ballyhoo

Continued on page 48
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AMERICA'S LEADING FM TEJNER 5 IN SENSITIVITY, APFVEARANCE AND WORKMANSHIP

ANOTHER FISHER FIRST!

THE REVOLUTIONARY

HARD ON THE HEELS of the new Model FM-90, we are proud
to present the Model FM-90X with its revolutionary GoLp
CcasCODE RF amplifier. Precision manufactured, this tube is the
costliest of its type in the world! It carries a two-year warranty.
The use of the gold cascode and special circuitry has brought the
FM-90X to the theoretical limits of sensitivity — an achievement
never before possible. Only the FISHER has it! The standard
FM-90, with its silver-plated RF shield, already surpasses ALL
other FM tuners — excepting the FISHER Goip cascope 90X.

Basic Features of the Series FM-90

* TWO meters, for micro-accurate tuning. = Revolutionary, dual dynamic
limiters, assure noise-free reception where all others fail. = Full wide-band
detector for maximum capture ratio. » Exclusive, variable inter-station noise
eliminator, ®* Full limiting on signals as low as 1 microvolt. » Dual triode,
cascode-tuned RF stage, four IF stages. = Uniform response, 20 to 20,000
cycles. « Three outputs (Main, Recorder and Multiplex). = Dual antenna
inputs (72 ohms or 300 ohms balanced). ® Four controls. * 10 tubes plus
four matched germanium crystal diodes. » Special circuits for meter operation.
® Chassis completely shielded and shock-mounted. = Beautiful, die-cast.
brushed brass escutcheon and control panel. * Dipole antenna supplied.
* WZE: 13 7/16” w. x 614 high x 8%~ deep (plus 1” for knobs). s waT: 15 1bs,

FM-90X = Gold Cascode FM Tuner » $169.50

FM-90 = Professional FM Tuner * $149.50
MAHOGANY OR BLONDE CABINET: $17.95

Prices Slightly Hicher in the Far West
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP., 21-371 44th DRIVE - L. L. CITY 1 - N. Y.




Handbook of Basic Circuits —
TV-FM-AM

Matthew Mandl; pub. by Macmillarn Co.,
New York;, 365 pages; price $7.50.

This is a2 handbook of basic circuits —
136 of them — with brief descriptions
of their operation and characteristics. It
is intended as a reference work for ser-
vicemen, commercial and amateur radio
operators, instructors, and technicians.

The 136 circuits are presented in
alphabetical order for quick reference
(ie.,, automatic volume control, bal-
anced modulators, bandpass amplifiers,
bias clamps, etc.) and they cover the
gamut of the basic transmitter and
receiver circuits used in the AM, FM,
and TV entertainment fields.

The diagrams furnished on each cir-
cuit are clear and straightforward, and
the descriptions are lucid and non-
mathematical. Several transistor circuits
are shown, but the transistor RF and
IF amplifier circuits are of the common-
base configuration seldom used any
longer. Most of the other circuits fol-
low current good practice, including a
number of color-TV and microwave cir-
cuits. The 20 appendixes seem to offer
a wealth of useful information including
VHF and UHF TV station frequencies
and transmission standards, block dia-
grams and descriptions of complete
transmitters and receivers, and informa-
tion on UHF filters, among other things.

A bit expensive, perhaps, but cer-
tainly useful to people working with
such circuits.

Mechanix Illustrated Hi-Fi
Guide

Donald Carl Hoefler; pub. by Fawcetr
Publications, Greenwich, Conn.; 144
pages: $0.75; paper bound.

A profusely illustrated guide to the
latest in high fidelity, this magazine-
book contains a wealth of basic informa-
tion for the sound-system novice.
Chapters are short and fully illustrated
with pictures of the latest equipment.
Five rules of thumb, or features, are
given by which any system can be iden-
tified as high fidelity. These are: 1) a
separate speaker cabiner; 2) at least
three record-crossover selections (especi-
ally if the record collection contains
many records made before industry
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standardization on the RIAA curve last
year); 3) separate and independent
bass and treble controls; 4) genuine
two-way speaker system; and 5) a
speaker enclosure of ar least 2 cu. ft.
(for 8-inch bass speaker— more for
larger speakers, of course).

He discusses several packages which
meet these specifications and also makes
a number of specific component recom-
mendations for complete systems in vari-
ous price groups, starting at $160 and
going on up to his “dream” system,
representing the last word in hi fi today
regardless of price, for .abour $800.
Practical recommendations on kits are
given, complete with many comments
drawn from firsthand personal experi-
ence.

The author gets in a few jabs at some
critics of high fidelity, and I think he
comes out on top. Then there are chap-
ters on stereo, tape recording, mobile hi
fi, simple maintenance and trouble-
shooting hints, and a very interesting
panel discussion on loudspeakers by
some of the top authorities in that
field: Karl Kramer of Jensen, Abraham
Cohen of University, Alexis Badmaieff
of Altec Lansing, and Col. Paul Klipsch
of Klipsch & Associates.

The book winds up with a discogra-
phy of favorite hi-fi records by the
nation’s top disc jockeys, and a long
list of free items and special bargains
available to audiophiles.

Hi-Fi Loudspeakers and En-
closures

Abrabam B. Cobken; pub. by Jobn F.
Rider, Inc., New York; 360 pages; price
$4.60; paper bound.
A complete and well-illustrated volume,
this work covers just about every aspect
of the subject of loudspeakers and en-
closures. The book is divided into three
main sections: “The Loudspeaker”,
“The Enclosure”, and “The Room”. In
the first of these the reader is taken in
easy steps from basic loudspeaker prin-
ciples, construction practices, and mate-
rials, to an understanding of the special-
ized high-quality reproducers of today.
Such items as speaker resonance, im-
pedance, and damping are fully covered.
Even the latest electrostatic and ionic
speakers are simply, yer understandably,

Continned on page 41

University 2 and 3-way
Diffaxials...the largest
variety of extended range
speakers available today.

Model 315 C}%
A 15” 3-way Super-Diffaxial speaker. Em-
ploys the deluxe multi-sectional “'Diffu-
sicone” element and 6% Ibs. of Atnico
5 magnet. Response to beyond audibility.
Exceptional power capacity of 50 watts*,
8-16 ohms. $132.00 User net.

e
Motel 6303

A 15” 3-way Diffaxial speaker. Employs
the deluxe muiti-sectional “'Diffusicone’
element and extra heavy 2 Ibs. of Alnico
5 Gold Dot magnet. Response to beyond
audibility. 30 watt* power handling
capacity. 8-16 ohms. $80.10 User net.

Model 312
A 12" 3-way Super-Diffaxial speaker, Em-
ploys deluxe muiti-sectional *'Diffu-
sicone’ element and extra heavy woofer
Alnico 5 Gold Dot magnet. Handles 25
watts*, 8-16 ohms. $64.50 User net.

Model
UXxc-122

A 127 3-way Diffaxial speaker. Employs
the standard uni-sectional “*Diffusicone’”
element. Response encompasses full mu-
sical reproduction range. Handies 25
watts*, 8-16 ohms. $59.50 User net.

e

Mode) 308 S
An 87 3-way Diffaxial speaker. Employs
the deluxe muiti-sectional “Diffusicone’
element and is the only small integrated
3-way speaker on the market. Perform-
ance is unbelievable for its size. Handles
25 watts®, 8-16 ohms. $37.50 User net.
*Integrated Program

AUDIOCRAFT MAGAZINE
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NOW! FUNCTIONAL DESIGN
IN LOUDSPEAKERS
Functional Design is the most wonderful achievement of modern day living. We see
it everywhere...in jet aircraft, industry, even the kitchen. Functional Design com-

bines efficiency and practical application to make living a more comfortable and
pleasurable experience.

DIFFAXIAL SPEAKERS
HAVE FUNCTIONAL DESIGN

The most advanced principles of audio and acoustic engineering have been combined
to produce a speaker of exceptional quality...the Diffaxial.. principles which also
embrace the modern concept of Functional Design. Here are the features that make
University Diffaxials different:

The genuine "Diffusicone™ principle
with true mechanical crossover is so
unique that it's patented. Coaxial
dual horn loading at the apex of the
cone extends the mid and high fre-
quencies with remarkable efficiency.
A radial projector with aperture dif-
fraction gives uniform, wide-angle
dispersion. Thus, you enjoy full fidel-
ity, no matter where off speaker axis
vou may be listening.

Only bona fide compression driver
tweeters are employed for highest
conversion efficiency...in the order
of 507% as compared to the low 5%
‘of “ordinary tweeter variations™
using less effective designs. University
«rivers usc advanced super-sensitive
anagnet assemblies, are hermetically
sealed and precision built. Note from
:graph how University tweeters fully
compensate for deficiencies of the
car at high frequencies.

ONLY UNIVERSITY
MAKES THE DIFFAXIAL

Functional Design in speakers is another example of University’s “Progressive Engi-
neering”. To meet any type of budgetary or installation requirement, University offers
the largest variety of extended range speakers available today...including 8", 12~
and 15” two and three-way Diffaxials, in both standard and deluxe models. University
Diffaxials are high only in quality, not in price. See these magnificent speakers at
your favorite hi-fi center. For technical description, write for " The Diffaxial Story.”

&
WLOUDSPEAKERS; INC., 80 So. Kensico Ave., White Plains, N.Y..

s s, sy

Diffusicone -15
A 15 2-way Diffaxial speaker. Em-
ploys the deluxe multi-sectional
“‘Diffusicone’” element and heavy 24
oz. all-Alnico 5 Magnet. 30 wattr
power handling capacity. 8-16 ohms.
$45.00 User net.
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The compression driver is coupled
to the exclusive and patented “recip-
rocating flare”” horn...the greatest
advance in wide-angle horn develop-
wment. This specially designed expo-
nential horn positively provides max-
imum uniformity of wide-angle dis-
persion in the horizontal plane with
optimum vertical coverage.

True thru-the-axis design. The
tweeter driver unit is fitted to the
“reciprocating flare” horn thru the
center of the woofer magnet assem-
bly. Only with this thru-the-axis
design is it possible to project high
* frequencies thru a horn of scientific
formula-correct length and config-
uration. Only thus can highest efii-
ciency, lowest distortion and uniform
wide-angle treble reproduction be
achieved.

Diffusicone -12
A 12” 2-way Diffaxial speaker. Em-
ploys deluxe multi-sectional *Diffu-
sicone” element and extra heavy
24 oz. all-Alnico 5 magnet. Unusual
30 watt* power handling capacity.
8-16 ohms. $33.080 User net.

Ditfusicone -8
An 8~ 2-way Diffaxial speaker, Em-
ploys deluxe multi-sectional ‘*Diffusi-
cone’’ element. Exceptional sensitiv.
ity and 25 watt* power capacity makes
this an outstanding performer for
its size. 8-16 ohms. $23.50 User met.

Model UXC-122
A 12 2-way Diffaxial speaker. Standard
uni-sectionaj “Diffusicone” element. Su-
per-sensitive Alnico 5 magnet of shallow
design for application flexibility. 25 watt*
capacity, takes those heavy transients
with ease, 8-16 chms. $29.75 User net.
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RCA CUSTOM CONVERTIBLE SPEAKER SYSTEMS

hi-quality . . . hi-fidelity . . . anywhere and any way you like it |

Soft and sweet or loud and lively .. .in your
den or in your living room, RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
offer the finest in sound satisfaction.

Buy with confidence! RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS,
through exclusive RCA bottom-porting,

RCA 50151 Biaxial Speaker—compares
with models two or three times the price!
Features 14.5 ounce Alnico-V magnet and
8-ohm voice coil. lts 12-inch woofer employs

arereadily convertible for useas INFINITE
BAFFLE ... BASS REFLEX ... CORNER
DRIVER . to suit your room acoustics, and
your personal taste. Custom-built appear-
ance is readily obtainable. .. panels and
grill cloths can be removed and inter-
changed easily for matching or contrast-
ing effects.

Olson-developed foam damping ring; 3-inch
tweeter is mounted off-axis to minimize
crossover interference; high frequency
response extends beyond 18,000 cps.

Suggested User Price (optional) $33.50

RCA 50251 Direct Radiator Speaker—
outstandingly smooth, unsurpassed in its
frequency range to 16,000 cps. Features
some construction as 50181 ond incorporotes

medium-weight curved cone for smoothness,
range, damping, and sensitivity to equal
sound pressure of higher power speakers
using double the power input.

Suggested User Price (optional) $25.25

RCA Enclosures—Beauty in cherry or
blonde cabinetry, the solid Honduros Ma-
hogany will enhance room decor with the
expensive look and feel of fine woods.
Built for a lifatime of use, RCA enclosures
feature mortise-and-tenon joints, glue-block

reinforcements and wood-screw clamping.
For 12-inch speakers.

Suggested User 300W1 Cherry $69.95
Price (optional) 301W1 Bionde $74.S0
301X1 Adapter Panel—converts 12-inch
enclosures for use with 8-inch speakers.
Suggested User Price (optional) $2.45

RADIO CORPORATION of AMERICA
COMPONENTS DIVISION

CAMDEN, N. J.

RCA SPEAKERS FOR TV e RADIO » PHONOGRAPH o HIGH FIDEUTY » PUBLIC ADDRESS « AT RCA DISTRIBUTORS EVERYWHERE!
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Gentlemen:

In the November (1956) issue you car-
ried an article entitled “Rebuild Your
Recorder”, by Philip C. Geraci, which
was quite interesting; so much so that
I decided to rebuild an old Brush Sound-
mirror recorder for binaural sound.

A motor supply house in this area
wrote to Eastern Air Devices for a price
on the synchronous motor which was
described in the article as costing
$26.73. A reply was received quoting
$45.00 for the motor.

Believing there was an error in the
quotation, another letter was written to
the company. They informed wus that
the $26.73 was a quantity price given
back in 1953.

At the price of $45.00 for the motor,
it would bring the rebuilding cost to
well over $110.00. No doubt there are
a number of tape recorders torn apart
waiting for a motor. May I suggest that
in the future you check the validity of
prices quoted in your articles.

Raymond H. Ploch, D.C.
Hawthorne, N. J.

We also veceived a letter directly from
Eastern Asr Devices, Inc., stating that
the price given in Mr. Geraci's article
was incorrect, and suggesting that any
references to prices be omitted from
future articles.

We believe that prices are of interest
to readers of comstruction articles, and
are belpful in estimating total costs.
This being so, we will continue to
publish them whenever 4t seems de-
sirable to do so. We try to make them
as accwrate as possible; there seemed no
reason to doubt Mr. Geraci’s figure on
the synchromous motor, however, and
(obviously) we didn't check that.

When asked about this matter subse-
quently, Mr. Geraci sent us 1) a photo-
static copy of a quotation from Eastern
Air Devices, dated February 2, 1956,
in which the price of a single model
LH73INC] synchromous motor was
given as $26.73; and 2) the following
comment:

*l was amazed at the price of the
EAD motor when 1 bought it, 1 had
shopped all over the coumtry, looking
for a precision induction motor or a
good sync motor, and prices for both are
pretty steep. Mamy companies refused
to quote a price uniil they kmnew the

Continued on page 47
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EDITORIAL

OOD news for audiocrafters (and

" for the rest of the listening and
viewing public too) came in the form
of two recent announcements from Gen-
eral Electric’s Semiconductor Products
Department.

First, a new germanium rectifier has
been developed for use in TV-set power
supplies. This in itself wouldn’t be very
sensationzl news; germanium rectifiers
with power-handling capacity sufficient
for that purpose have been available for
at least four years. What s important is
the new low price, which is supposed to
make them directly competitive with
vacuum-tube power rectifiers. According
to GE, the new germanium units will
cost about the same, or even less, than
typical rectifiers now used in TV sets.

Failures of rectifier tubes (usually a
5U4 or 5V4 type) now account for
about 109 of all rtelevision troubles,
according to TV repairmen. On the
other hand, it is claimed that the life
expectancy of a4 germanium rectifier,
properly designed and built, is virtually
unlimited; it shounld certainly last the
service life of a television set. Rectifiers
have been a major source of trouble in
hi-fi equipment also, particularly in
power amplifiers. It is a more insidious
kind of trouble, because a vacuum-tube
rectifier does not often go bad suddenly,
but deteriotates gradually. In a TV set
this produces a visual effect: a distorted
and shrunken picture, reduced bright-
ness, and in some cases increased snow
because of degraded RF sensitivity. In

a high-fidelity amplifier, unfortunately,

the trouble is not so obvious; increasing
distortion and reduction of maximum
power output are hard to detect when
they take place gradually.

Since the same types of rectifiers are
used in power amplifiers and TV sers,
the new germanium units should be re-

B ERRATUM

I In “Minimizing Pickup Tracking Ez-

ror”, part II, by Dr. John D. Sea-
| grave, AUDIOCRAFT, January 1957,
page 26, column- 1, equation (27c),
@ parenthesis was displaced. The cor-
| rect form of this equation is as fol-
lows: |

- 1). 1
D=
el 1
.. .{27¢)

ceived warmly by all hi-fiers. Mass pro-
duction is just beginning. They will
probably appear in some 1957 TV,
and may be standard for 1958 ‘sets. It
won't be long before you’ll be able to
get them from your local service shop
or from mail-order houses, who will
have to stock them for TV replacement
purposes.

The second announcement concerned
a general price cut on 15 types of tran-
sistors used in portable radios, phono-
graphs, and high-fdelity equipment. As
a result of more efficient production
techniques, and continually increasing
sales volume, prices of these transistors
have been reduced by 9% to 17%.
They are now an average of 46% less
than they were just a year ago.

The latest reduction, with similar cuts
by other companies, now puts transistors
in the same price-magnitude order as
competitive vacuum tubes, if they aren’t
yet exactly comparable. With the less
costly power supplies needed for tran-
sistor circuits, however, the price dif=
ferential between equipments using tran-
sistors and those using tubes may even
now be negligible. And future price
cuts, which are certain to come with
more manufacturing experience, should
give transistors a formidable competitive
advantage in applications for which they
are suited. These applications are be-
coming more universal as transistor per-
formance and uniformity are improved.
Truly, the age of the transistor is at
hand.

BNV schedule for High Fidelity
Music Shows spomsored by Rigo
Enterprises, Inc., for 1957 is as follows:
Pittsburgh, March 8-10, Penn-Sheraton
Hotel; Philadelphia, April 5-7, Lord
Baltimore Hortel; Cincinnati, September
20-22, Sheraton-Gibson Hotel; Miami,
October 18-20, McAllister Hotel; and
St. Louis, November 22-24, Statler
Hotel. These dates are different from
those given in our December editorial,
and presumably are now fixed. Once
again, we urge you to attend and bring
your friends if you live in or near one
of these cities.

N a recent letter, Utica (N.Y.) eye
specialist John J. Stern, M.D. told
us about a local hospital-equipment
dealer who doesn’t think much of the
high-fidelity boom. At least three times
a day people walk into his show room,”
ask to see a microscope, produce a stylus
which they inspect carefully, thank him
politely, and walk out.— R.A.
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Electro-Voice KD-6 Aristocrat

PEAKER-SYSTEM enclosures in the

popular Electro-Voice line have
been available as kits for some time.
Recently, however, the kit program at
Buchanan was revised in two important
respects: finer woods are now supplied,
and several subassemblies are made be-
fore shipment.

In the case of the KD-6 Aristocrat
kit, korina-veneer plywood is now used
for visible exterior panels rather than
birch plywood; solid korina molding
and trim are furnished rather than
poplar. All battens and glue cleats are
now factory-installed on the panels, ex-
cept for two small cleats, and openings
for middle- and high-frequency horns,
as well as for a 12-inch driver, are cut
in the speaker mounting board. The
new Aristocrat kit, therefore, is even
easier to assemble; it is likely to be as-
sembled more accurately; and ir will
look better when finished.

Fig. 1. In first s}eps of construction,
legs are put on bottom panel and small
cleat is attached to each side panel.
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An AUDIOCRAFT kit report

Construction Notes

The Aristocrat is a rear-loading folded
corner horn. There is a resonating
chamber directly behind the bass cone
that is coupled, by means of a slot at
the bottom of the chamber, to a horn
that increases exponentially in cross sec-
tion as it proceeds from the slot, up-
ward and out the back of the enclosure,
and into the room corner. The corner
completes the horn flare, as it does in
all Klipsch-licensed enclosures. Cbvi-
ously, the Aristocrat must be used at the
intersection of two walls and a floor or
ceiling in order to preserve its bass
response.

Construction is begun by installing
legs on the bottom panel, Fig. 1, and
the two short slanting cleats on the
side panels. Location marks are scribed
on the panels at the factory; since it is
important to position the two short
cleats accurately, this is a real help.

Top and bottom panels are then at-
tached to one side, as shown in Fig. 2.
Make sure that no glue has oozed out
into the top-panel rabbet from the cleats
attached at the factory; if it has, scrape
it off with a sharp knife. This will
assure tight joints all around the panel.
Front edges of these panels should all
be aligned, of course. Small brads
driven through the cleats into the side
panel will hold pieces in position while
you insert the screws. The other side
panel is then added in a similar way.

Following assembly of the side, top,
and bottom panels, the back panels are
installed. Fig. 3 shows one of them in
place. Follow directions exactly here in
order to get a good fit. It may be a

good idea to slip the speaker mounting
board in place temporarily, while in-
stalling the first of these back panels, to
insure squareness of the whole assembly.

Fig. 4 is a view of the lower horn-
forming internal baffle in position.
Space at the bottom is the slot-horn
throat. No particular problems here;
simply make certain that this baffle is
pushed as far back as it will go while
still resting on the cleats below it.

The upper horn-forming baffle, trape-
zoidal in shape, is shown installed in
Fig. 5. Its lower edge meets the board
added during the preceding step; its
sides are screwed to the back panels; its
top abuts the top panel. Don’t forget
to use the shorter 234-inch screws to
attach this panel, and don’t overlook
the two screws that go into the top
panel from the back of this board. Fig.
6 shows how this assembly looks from
the back.

Photos by Warren Syer

Fig. 2. Top and bottom panels should be
attached to one side panel with screws
and glue. Other side panel then goes on.

AUDIOCRAFT MAGAZINE



Fig. 3. The back panels are added next.
Factory-installed screw cleats make it
easy to get precise fits important bere.

some effort to get
lower horn-shaping piece firmly against
back panels and short side-panel cleats.

Fig. s. Looks impossible — but this piece
awith its crazy angles fits perfectly at
each of the panel surfaces it touches.
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At this point you inseall the sound:
absorbent pad on the inner surfaces of
the speaker cavity. We didn’t do this
while taking pictures, to keep the surface
details as clear as possible. But we did
later, and found it fitted so well that
a dozen tacks held it in place nicely.
You can glue it in if you want to, but
it isn’t necessary to do so.

The speaker mounting board, Fig. 7,
has holes cut for a 12-inch speaker, the
Electro-Voice 8-HD middle-range horn,
and the T-35 or T-35B tweeter. Cover
plates are furnished for both horn cut-
outs in case you don’t use one or both
of them. A roll of adhesive-backed
rubber gasket strip is supplied, which
you cut to length and press onto the
speaker-board screw battens as shown.
In later tests (with a 12-inch coaxial
speaker) we found that the large horn
cutout cover plate leaked air and vi-
brated slightly when the enclosure was
driven hard. There was plenty of extra
gasket strip, so we used some of it be-
hind the cover plate with a noticeable
improvement.

Next you are supposed to tack the
grille cloth to the speaker mounting
board. Before you do this, install the
mounting bolts for your speaker com-
ponents (and for the cover plates, if
you aren’t going to use all the cutouts).
Also, note that the speaker mounting
board is secured to its battens by screws
around the edge. When installing the
grille cloth, you’ll have to make small
holes in it directly over these screw holes
(not too large holes, or they’ll show
after the trim frame has been attached ).
Alternatively, you might use small
washers designed for flachead wood
screws when you install the speaker
mounting board, to prevent tearing and
raveling the grille cloth.

The trim frame comes in four mitered
sections which are installed individually,
as shown in Fig. 8. This is a clever
way of simplifying its assembly and of
making it removable in case you have
to get at the speakers later. The mitered
edges fit together surprisingly well, and
are a tribute to the precision with which
these kits are manufacrured. .

You can finish your Aristocrat any
way you please; korina is a remarkably
versatile wood. It is supplied already
sanded, so that only a light rubbing
with fine sandpaper is required before
you begin the finishing job. It should
be noted that Electro-Voice markets
complete finishing kits for walnut, cor-
dovan mahogany, fruitwood, cherry,
golden oak, and ebony finishes, at $§5
each. Kits include a combination stain
and filler, shellac sealer, gloss and satin
varnishes, solvent, brushes, sandpaper,
and instructions.

The Aristocrat kit itself costs $39,
-and includes everything necessary for its
assembly except a phillips-head screw
driver and a tack hammer. Even glue
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Fig. 6. Here is a back view of the con-

struction so far. Rear-loading born is
completed by expanding room corner.

and tacks are supplied, as well as
speaker-mounting hardware and decals.
Ready-built versions are priced at $69
(mahogany), $76 (blond), and $79.80
(walnut). With the kit, therefore, you
save $30, $37, or $40.80 minus finishing
costs, and have available a2 much wider
selection of finishes. The instruction
book, No. IB6, is clearly written and
illustrated. It contains detailed plans for
all parts, so that you can do your own
woodworking too if you want to; it costs
$1 if ordered separately.

AUDIOCRAFT Test Results

Since the performance of any speaker
system is so dependent on the speaker
components themselves, it is virtually

Continued on page 38

oy s A

Fig. 7. Speaker mounting panel ready to
put in place. Note rubber gasket on the
battens; it belps to make asr-tight seal.
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Designing Your Own Amplifier

by Norman H. Crowhurst

Part VIb: Special Output Circuits

Unity Coupling
A variant of the pentode cathode-fol-
lower circuit is the unity-coupled cir-
cuit used by Mclntosh, and shown
schematically in Fig. 11. Half the out-
put load is put in the plate circuit and
half in the cathode circuit, using an
equal number of turns in each. By
cross-coupling the screens, the screen-

8+

3

OUTPUT
TRANS.

B

e BIAS

Fig. 11. Schematic of the so-called unity-
coupling circuit, Here the tubes are
operating as pentodes or tetrodes, with
balf the amount of feedback achieved
by the cathode-follower circuit, Fig, 7.

cathode potential is maintained con-
stant during the audio cycle as with the
straight cathode-follower pentode.

It is important that the screen be
tightly coupled to its corresponding
cathode. For this reason the screen-and-
plate winding is wound bifilar with the
cathode winding; thatr is, the turns of
both are put on side by side at the
same time. Good insulation is needed
between these individual turns, since
the voltage between them is full B+,
DC voltage on the screen will be the
same as the plate voltage, as in the
ultra-linear method of operation.

The drive swing will be a little
more than half that requited for the
pentode cathode follower, since it will
be made up of half the plate plus the
full grid swing.

The reduction in harmonic distor-
tion would also be about half that
obtained in the cathode follower, re-
sulting in about 0.5% without any
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over-all feedback. Source resistance will
also be about double that of the full
cathode-follower pentode circuit.

Cathode-Coupled Ultra-Linear

Another variant may be regarded as an
ultra-linear circuit with partial cathode
feedback. This is shown schematically
in Fig. 12. The proper fraction of
swing for the screens is obtained by
this cathode winding, and the screens
themselves are coupled to a2 B~ point.
This enables a lower B~ to be used
on the screens than on the plates, with-
out the necessity for a separate screen
winding. The circuit is used in the Bell
2200-C amplifier and also several in the
Bogen line.

Circlotron

The last circuit we shall consider in
this article is the Electro-Voice
Circlotron circuir, shown in Fig. 13.
Batteries are shown for the two separate
B supplies necessary with this ar-
rangement.

This circuit is named for the loop
(or circle) consisting of the two out-
put tubes and the two B-}- supplies.

B+

OUTPUT
TRANS.

BIAS

Fig. 12. Another variant is this virtual
ultra-linear  arrangement, employing
partial cathode coupling. For 43%
equivalent tapping, the cathode winding
should bave 43% of the total equivalent
primary turns, while the plate winding
should bhave the remaining s7%. This
arrangement enables the plates and
screen to operate at different DC poten-
tials for imcreased power, if desired.

L B

When the bias on each output tube is
identical, which occurs at the quiescent
condition, the current around the entire
loop is uniform. But when one grid

B+ To

EARLY STAGES ]

PUSH-PULL! ouTPUT
DRIVE TRANS.

1

—|I

Fig. 13. A simplified schematic of the
Circlotron circuit. Batteries bave been
shown in place of the two separate B+
supplies necessary for the system, both
of which are isolated from ground.

is driven positive and the other nega-
tive, the currents passed by the two
output tubes differ, as do the propor-
tions of total voltage drop across each
tube. Then the transformer connected
between cathodes (which previously
were both at the same potential) carries
a load current.

The tubes here are acting as pentodes
because cathode and screen are separated
in each case by a constant potential.
They are virtually in parallel, each
cathode being connected to the other
plate, with the output transformer being
connected across the whole combination.
This is where this circuit differs from
the normal push-pull arrangement, in
which the two tubes virtually feed the
load iz series. The result is that the
plate-to-plate (or cathode-to-cathode —
whichever you prefer to call it) load
has a value one quarter of that proper
for the normal push-pull outpur.

The B supply for the earlier part
of the amplifier is achieved by putting
two resistors in series between the two
B-+ points and taking the supply from
the center point. Ground is provided
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by the center tap of the output trans-
former.

If the output-tube grids were re-
turned to ground, the arrangement
would be somewhat analogous to a
cathode-follower circuit, because the
drive at the grids would have to pro-
vide the grid swing in addition to the
output swing on the cathodes. This
is partially offset in the Circlotron cir-

—
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Fig. 14. Estimating the distortion of
5881 tubes as triodes from the transfer
characteristic: the peak fundamental is
about 158 wolts, while the peak bhar-
monic is about s.s volts; for this the
peak ratio represemts 3.5% barmonic.
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GRID SWING, VOLTS
Fig. 15. The distortion estimated for

the pentode (tetrode) operation: peak
fundamental is 280 volts, and peak har-
monic 8 volts, for about 2.85% total.

7 7 i
| 0 L
.

]

PLATE SWING, VOLTS

L L]
GRID  SWING, VOLTS
Fig. 16. Estimating distortion for zlira-
linear operation, from the transfer char-
acteristics: peak fundamental 288 wvolits,
peak harmonic 11 volts, and total bar-
monic distortion, 3.8%. These figures
give peak summation in each case, and
so differ from the RMS text amalysis.
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cuit by returning the B+ for the push-
pull drive stage to the rositive voltage
from the opposite output tube in each
case. It is dificult to know whether
this should be called a positive feed-
back or a reduction in negative feed-
back.

Estimating Distortion
So much for a number of popular vari-
eties of output circuit. One thing more
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is needed to complete this article; a
graphical way to estimate the distortion.
This is illustrated in Figs. 14, 15, and
16 for the triode, pentode, and ultra-
linear operation of the 5881 shown in
Figs. 2, 6, and 9.

In each case the transfer character-
istic is plotted, plate swing vertically
against grid swing horizontally. Only
one half of the characteristic is plotted
because, being push-pull, the two halves
are symmetrical. The negative swing
would be exactly similar, but to the
left and downward from the zero points.

The curve is plotted and then a
straight line is drawn from the origin to
pass through the curve in such a way
that the excursions above and below the
straight line (as determined by further
dotted lines parallel with it) are equal
on both sides.

This method of measurement does
pot determine the relationship between
RMS harmonic and RMS fundamental,
but between peak harmonic and peak
fundamental. If only one harmonic is
present, the two figures will, of course,
be identical, but invariably more than
one harmonic is present. Then the usual
trend is that the peak relationship gives
a higher percentage harmonic than the
RMS relationship.

Although this means that the figure
obtained from the construction will not
agree with that obtained by the usual
forms of measurement, it does mean
that it gives a better practical indication
of the annoyance value of the distor-
tion, because multiple harmonics—
especially high-order ones-——are much
more annoying than a single lower-
order harmonic.

Fig. 17 is given to aid in identifying
various harmonics from the third to
the ninth, assuming they are present as
separate entities. Here the fundamental
is represented as being removed and
the deviation shown horizontally.

Compare Fig. 16 with Fig. 17: the
point where the curve crosses the center
line should be 0.866 of the total ex-
cursion for the harmonic to be pure
third. In Fig. 16 the crossover point
is a litle nearer the top than this,
meaning that there are some higher-
order harmonics although quite small
in amplitude. :

On the other hand, the crossover
point shown for triode characteristics
in Fig. 14 is considerably lower than
0.866, indicating in this case that there
are probably components of fifth, sev-
enth, and ninth.

The multiple curvature of the trans-
fer characteristic in Fig. 15 can only
be explained by the presence of har-
monics at least up to the seventh.

Conclusions
Now, having studied different kinds of
output circuits somewhat, are we in a

better position to assess which kind of
output — triode, pentode, or ultra-
linear — is the best one to use? Perhaps
it would be more accurate to say that
now we can see why there is so much
confusion on the issue and why different
individuals prefer different circuits.

From our previous discussion of am-
plifier design we learned that the cir-
cuit should be designed to give the
lowest possible distortion before any
feedback is applied (and if possible
this distortion should be of low order).
Comparing the three methods of opera-
tion for the 5881:

The pentode seemed to show the
lowest distortion, but the dominant
components were third and seventh.
Additionally, the fact that the load line
goes across crooked characteristics means
that any load deviation from a straight
line of specific value will cause con-
siderable variation in the distortion
produced.

The ultra-linear circuit, with 3.39%
almost pure third-harmonic distortion,
and characteristics whose shape will not
cause appreciably increased distortion
when the load line deviates from its
particular resistance value or goes re-
active, is the most practical circuit of
the three.

The triode-connected arrangement
strikes an intermediate position, with
3.39% third- and 1.259% fifth-harmonic
distortion. Variation of resistance value
over a limited range will not seriously
affect the distortion percentage, but re-
active components are a little more
likely to do so.

. The unity-coupled arrangement
Continued on page 38
} 866 ,u; ’
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Fig. 17. This chart is to aid in identi-
fying the wvarious odd-order barmonics
present from the shape of the transfer
characteristic. The fractions give the
points at which the curve should cross
the straight fundamental line, when
only that barmonic is present in signal.
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'HE increasing number

HI Fl
IN
YOUR
CAR

of high-

quality, high-power FM stations,
together with improved tuner circuits,
now make it practical to have com-
pletely noiseless mobile FM reception.
You can do it at minimal cost by in-
stalling an FM-only tuner in your car,
making several changes in the audio
system of the standard AM radio. The
remarkable quality of FM reception,
and the many fine programs broadcast
throughout the day, lessen driving ten-
sion and make listening to the car radio
as enjoyable as listening to a fine high-
fidelity system in the home.
Obviously, a very sensitive FM tuner

by Philip E. Douglas

is necessary, since the RF noise level is
high and the available signal is often
weakened by intervening hills and
buildings. In the installation to be
described, we used a Harman-Kardon
Model A-400 Counterpoint FM tuner,
which et the requirements for mobile
application very well. The sensitivity
of the Counterpoint is high, and the
discriminator is of stable design; its
physical size is ideal for mounting
under the dashboard, and it is electri-
cally accessible for the necessary revi-
sions. Since installing the tuner over
five months ago, and after considerable
driving, realignment has not been neces-

sary — certainly an important advantage
in mobile use, and one that is indica-
tive of the tuner’s stability.

To learn what might be expected of
FM in a car, we recently took a trip
through upper New York State. M
reception was possible at all times by
switching from station @ -station
through the mountains where AM re-
ception was, at times, completely dead.
In general, FM car reception is solid
for the first 40 miles airline, with some-
what noisy (though by no means im-
possible) reception for the next 10 or
20 miles. This is an average, however,
it will vary in different areas.
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Fig. 1. Suggested changes in circuit of Counterpoint tuner for use in your car.

Heavy lines show new wiring and connections to a typical antomobile AM radio.
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Counterpoint II !

A few months ago Harman-Kardon,
Inc., superseded the Counterpoint,
Model A-400, with its superior
Counterpoint II, Model FM-100.
Here are instructions for modifying
the new model, as given by the
manufacturer:

Unsolder yellow wire leading from
transformer to board, and tape the
end. In its place will go the G-volt
supply lead from the battery. In the
case of a 12-volt battery, connect a
25-watt 2-ohm resistor in series with
the filament supply.

Unsolder selenium rectifier, being
careful to keep a record of its polar-
ity. Connect and solder the high-
voltage supply lead from the auto-
mobile radio to the hole in the
printed board that held the positive
terminal of the selenium rectifier, as
described in following paragraphs. A
voltage-dropping resistor must be
connected in series with a high-volt-
age supply lead; the formula to com-
pute the value of this resistor is given
in the article,

Remove all leads from the AC
interlock receptacle and the on-off
switch on the rear of the AFC con-
trol. Tape up the two transformer
leads.

Drill a hole in the rear panel to |
take a2 V4-inch rubber grommert and
feed through the hole a 3-wire cable:
Connect one wire to the high-voltage
circuit, one to the filament circuit,
and one to the chassis. Mount a
double-pole, single-throw switch to
the dash board and connect the far
end of the filament and high-voltage
wires to it. Ground the far end of
the wire connected to the tuner
chassis. Complete the wiring by con-
necting the battery voltage lead and
a lead from the high-voltage supply
of the automobile radio to the re-
maining lugs of the switch. When
the switch is properly connected it
will act as an on-off switch for the
tuner.

Tuner Modification

Adapting the Counterpoint for auto use,
as can be seen in Fig. 1, is not difficult.
First, the filament string must be
changed to supply the tubes with the
proper heater voltage. If the automobile
battery is 6 volts, simply unsolder the
green lead from the power transformer
to the filament-string tie point, and tape
the end. Do not cut this wire; you may
want to put your tuner back in the
home after the car wears out! In the
case of a 12-volt battery, remove the
green 6.3-volt AC lead from the fila-
ment tie point as before, and modify
the filament string in series-parallel as
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shown in Fig. 1. Equalizing resistor
R-100 should be a 2-watt carbon unit.
Next, remove the wire from the recti-
fier output: in this case, the wire from
the copper-oxide rectifier to C-32A.
This is the point at which you connect
high voltage (B--) from the auto-
radio power supply. The value of
dropping resistor R-102 must be deter-
mined by using the formula
Es— E;
R= g

where Eg equals the supply voltage of
the auto radio, Er is the high voltage
required by the tuner, and Ir is the B+
current drain of the tuner. For the
Counterpoint, Er and I, are 135 v and
.05 a, respectively.

Next, remove the AC line cord. In-
stall a grommet in the line-cord hole.
Remove the wires from the on-off switch
and AFC control P-2. Remove the knob,

j—cn
T 120K Swiot

-%jsK ’

I.OZS;APD

Fig. 2. Optional circuit for bass boost.

pot, and switch. Join the wire that came
from the potentiometer’s center contact
to the wire from the ungrounded end
of P-2, and connect 2 1-megohm, 14-
watt resistor, R-101, from the junction
thus formed, to ground. This leaves the
AFC operative in the maximum posi-
tion; you won't have to worry about fine
tuning in the car!

In place of the control P-2, just re-
moved, install .a 4-circuit, 2-position
rotary switch, sw-101, Centralab PA-
1011, or equivalent. Hook it up as

Fig. 3. Tuner mounted

5

At

under dashboard takes little space, bas a neat apvearance.

shown in the interconnection diagram,
Fig. 1. Disconnect all original wires
designated by X.

Tap down the hot antenna-input lead
on the RF coil to 114 turns from the
ground end, to give an approximate im-
pedance match with the RG-59/U co-
axial cable used in place of twin lead
from the antenna.

Cut off the switch shaft to proper
length, and install the knob. The circuit
shown in Fig. 2 may be added in series
with the audio-output lead from C-17 to
the switch sw-101, if it is needed, to
furnish bass boost. Run all power wires
out through the grommet in the line-
cord hole. Use phono jacks on the
tuner chassis for shielded audio-lead
connections.

Mount the tuner under the glove
compartment or dash, after all modifi-
cations have been made, using angle
brackets bent as needed and secured
with 8-32 machine screws or sheet-metal
screws. Fig. 3 shows our installation.

The Antenna

A good anterna is a modified dipole
cut for 98 Mc, approximately 58 in.
total length or 29 in. for each element.
However, if you want to favor one end
or the other of the FM band, you may
cut the antenna to the formula

A 2820

4 o
where f is frequency in Mc and \/4 is
a quarter wave length in inches. The
angle of the V formed by the two
quarter-wave elements is 110°. This
simply modifies the normal directivity
pattern of the dipole to obtain a less
pronounced null point off the ends. The
antenna does #o0? operate as a"V-beam”

Continned on page 37
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TRANSISTORS /» Audio Circuits

by PAUL PENFIELD, JR.

Optimum Bias

In finding the best bias point for a
given transistor in a given application,
a number of factors are important. The
bias current and voltage must be large
enough to accommodate the expected
AC peak voltage. The point may be
chosen to minimize noise, distortion,
or battery power. Bias variables must be
small enough so that the dissipation
rating is not exceeded at any time.

To be certain that the expected AC
signal does not push the transistor into

R3

Fig. 11. Resistor R, reduces value of
AC load without affecting the DC load.

a nonlinear region, we'll have to in-
vestigate the path of operation with AC
signals.

In Fig. 11, the input signal is the
current I,. This contains 2 DC com-
ponent and an alternating part. The DC
part is the bias, and the alternating com-
ponent is the signal of interest. We
have already investigated how to locate
the quiescent point on the graph; this
is labeled Q in Fig. 12. But what hap-
pens when the input varies in accord-
ance with the applied AC?

If it weren't for the capacitor and
the extra load R,, we would travel up
and down the load line EQ. When the
AC signal happened to be at a2 maxi-
mum, we might be up at point 4. But
with the signal at a minimum (that is,
below zero) we would be further down,
at some point like B.

However, the addition of the capaci-
tor and the extra load changes matters.
Now the effective load is smaller, since
the AC load consists of two resistors
in parallel, R, and R, The quiescent
point, of course, is still determined by
ignoring R, since the capacitor blocks
DC. But the AC load line must be
drawn on the basis of R, and R, in

24

parallel. This corresponds, on the graph,
to a steeper line.

Line CD represents the AC load line.
As the input varies with an AC signal,
we travel on the graph up and down
this steeper line.

The position of this line can be detet-
mined as follows: take the equivalent
resistance for the load (in this case the
parallel combination of R, and R;) and
multiply it by the quiescent collector
current. This will give a voltage which
we add to the collector quiescent volt-
age. The point determined by this volt-
age sum and O ma collector current
(point C) is on the AC load line. The
line can now be drawn through points
C and Q.

Now notice the lengths of the AC
load line between the quiescent point
and the nonlinear regions (saturation
and cutoff). They are roughly equal.
All other things being equal, it is good
practice to make these lengths the same.
Otherwise, with a large AC signal in-
put, the excursion one way will hit a
nonlinearity before the other does.

IV'b: Biasing the Transistor

We must pick a quiescent point such
that expected excursions along the AC
load line do not take us into a non-
linear region. In addition, it is neces:"
sary to choose a quiescent point such
that expected excursions along the AC
load line do not go into regions of
high current or high power dissipation.
That is, we should plan to stay within
the manufacturer’s maximum ratings at
all times.

It is simple to see on the graph if
we are out of the safe region, and we
should plan to stay within it.

So far we've seen two requirements
for an optimum bias point. It must
be far enough out so that the expected
AC excursions do not go into saturation
or cutoff. And it must be close enough
to the origin so that at no time are the
maximum ratings exceeded. Aside from
these criteria, the designer is free to
choose the quiescent point anywhere.
Other factors, however, usually influence
the decision. Notably, the circuit build-
er may want to bias for least power
loss, or for least distortion, or for least

Fig. 12. With R, AC load line is steeper than DC load line.
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Fig. 13. In poorly designed circuits, relatively small changes in temperature can produce great changes in the bias point.

noise, or perhaps for a compromise be-
tween the three.

Temperature Effects

Another important consideration is just
-how the bias point will change with
temperature. In low-power work, bias
currents are often less than half a mil-
liampere. A sudden increase in cutoff
current, caused by a change in tempera-
ture, might be enough to change drasti-
cally the quiescent point. Fig. 134, for
example, is the chart of a transistor
biased at about 100 wa, with a cutoff
current I,, of 1 pa. Now suppose the
temperature rises about 5° C., so thar
the cutoff current comes to 14 ua
(Fig. 13B). We learned last month
that all the curves would rise by just
(B8 -+ 1) times as much as the rise
in cutoff current, or here, 20 pa. Since
the curves have all shifted upward and
the load line and base current have re-
mained fixed, the quiescent point moves.

Fig. 13B shows also that the allow-
able input AC swing is reduced some-
what because of the shift in quiescent
point,

If the temperature were to rise an-
other 5° C, the cutoff current would
jump to 2.0 ua (Fig. 13C). The quies-
cent point would be moved still further
upward and to the left.

With another 5° change (Fig. 13D)
the transistor drifts into saturation, and
is effectively out of commission uatil
the temperature comes down.

Fig. 13 shows dramatically, in an
extreme case, the value of bias stabili-
zation. It is extreme both because the
transistor was biased at such a low cur-
rent, and becanuse a high DC load was
used. A steeper load line would have
stayed out of saturation longer.

Temperature had such an effect be-
cause of both the cutoff current and the
circuit design. Ordinarily the circuit
designer has no control over the cutoff
current, but he cen choose circuit values
such that the base current decreases with
increasing collector current, thus re-
ducing the effect of temperature. These
circuits are relatively easy to build once
the principles are wunderstood.

Bias Stabilization

The purpose of bias stabilization is to
form circuits in which the base current
decreases slightly when the collector
current increases. In this way, the quies-
cent point is prevented from changing
as much as it normally would.
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A useful measure of the amount of
bias stability is the so-called stability
factor S, introduced by Shea’. § is
merely the ratio of a small change in
collector current to the small change
in cutoff current causing it. If the cir-
cuit is set up so that the base current
is constant, the stability factor § is
just 1 4 B, since the curves on the
collector family all rise by (1 4 B8)I..

It is possible to obtain a formula for
S in terms of the circuit constants and
the transistor gain, provided certain
simplifying assumptions are made. Fitst,
we assume that lines of constant base
current are horizontal; and second, that
the base-to-emitter voltage remains, if
not zero or negligible, at least constant.

Using these two assumptions, it is
not too difficult to work out the math-
ematics for any given circuit, and get
a number for §. These calculations have

R3

Fig. 14. General bias circuit; see text.

been made for a number of general cir-
cuits already®. Fig. 14 shows such a cir-
cuit. A number of practical bias cir-
cuits can be made from this circuit by
letting the wvarious resistors take on
special values, including 0 and 0. All
the circuits we used this month, for
example, can be made this way.

The stability factor for this circuit
is approximately

A low value of § indicates that the
equipment is relatively stable; a high
value indicates that problems might oc-
cur when the equipment is operated
under conditions where the cutoff cur-
rent changes from time to time.

That's just what the stability factor
indicates—the freedom from change
induced by changes in the cutoff cur-
rent. For any one transistor, the cut-
off current can be changed by tempera-
ture, by illumination, or sometimes by
radiation. Further, in a standard circuit
of some kind, the cutoff current might
change when transistors are replaced or
interchanged, because various transistors
of the same type number differ widely
in cutoff current.

A Jow value for § keeps all the
changes in cutoff current from affecting
the collector current appreciably. Just
how low a value of § is required is a
matter of judgment. The desire for a
low § must be compromised with the
desire for low power dissipation in the
bias network, and the desire for high
resistances shunting the signal path.
Further, just how low § need be will
depend on the normal value of cutoff
current, the temperature range encoun-
tered, and the effects of shifting bias
point. For experimental circuits, values
of § up to 30 are not uncommon. For
final apparatus, § less than 10 is usually
adequate, unless extreme temperature
ranges are expected.

Biasing a transistor, then, consists of
a number of steps, and a number of
pitfalls to avoid. First, the AC excursion
that must be designed for is generally
known. Second, the maximum ratings
on the trapsistor are presumably known,

@ [%{Rx—{— R) +R + Ra]

S=1

From this formula the stability of all
the circuits we have discussed can be
determined. Note that when R,=0,
R.=—=, and R,==0, the stability
facor is 1/1 — @, or -4 1. This
is consistent with our previous findings.

IR, F. Shea, Principles of Tranmsistor Circusts
(New York, 1953), Chapt. 6

F. Shea, Transistor Aundio Amplifiers (New
'York 1955), pp. 96-99.

2Paul Penfield, Jr., “Transistor Bias Stabilization,”
Auwndio, XL (May 1956), PP 34, 36, 38, 40-41;
(Jul. 1956), pp. 20-21, 41-44

R,
...(3)

as is the cutoff curredt and the tempera-
ture range to be encountered.

1) With this information, pick a
suitable quiescent point on the graph. It
must be chosen so that the expected
excursions do not go beyond the transis-
tor ratings, or out of the linear region.
if desired, pick it for small distortion
or small noise—how to do this will
be covered in later installments.

2) To reduce the possibility of

Continned on page 40
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by George L. Augspurger

and

LOUDSPEAKERS

ENCLOSURES

V: Speaker Evaluation

HIS is the final article in this series.
It will be concerned primarily with
the bewildering and often contradictory
methods used to test and evaluate
speaker systems. Before starting on this,
however, 1 want to backtrack briefly and
cover in more detail the question of
crossover networks and multiple-channel
systems. The statement has been made
that two- and three-way systems are very
popular, but a more technical discussion
was put off until other matters had been
taken up.

Now that the various types of
speakers and enclosures have been ex-
amined, we can return to the possibili-
ties of their use in multichannel sys-
tems. That multiple speakers are pop-
ular 1o the point of being identified with
high fidelity itself is a rather alarming
fact. In mass-produced instruments
especially, a minimum of three speakers
(total cost: $5.75) is heralded as being
necessary for “true panoramic sound”.
It must be admitted that in these phono-
graphs there is some advantage in the
multispeaker idea. Three cheap speakers
sound a little better (or a little less bad)
than one cheap speaker, and take up less
space than a single larger unit. The
sad part is that the average audiophile
does not seem to be able to make the
mental jump from three cheap speakers
to one good speaker. But surprisingly,
perhaps, some authorities believe the
ideal speaker is of necessity a single,
wide-range unit!

In any case, multiple-channel systems
have their disadvantages as well as good
points, and it should be helpful if we
can consider the woofer-tweeter design
problem objectively. Dividing the spec-
trum into bands, with each range of fre-
quencies handled by a separate speaker,
has a number of points in its favor:

1) Ease of design. By using a par-
ticular speaker to cover only those fre-
quencies which it reproduces best, many
contradictory physical considerations are
greatly simplified.

2) Lower distortion. Since each
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speaker reproduces only that part of the
audio spectrum which it can handle best,
it is easier to keep distortion within
reasonable limits. It is in the matter
of intermodulation distortion that the
multiple-channel system is shown to
best advantage. Since intermodulation
is usually measured as the interaction be-
tween high and low frequencies, all
one has to do is reproduce highs and
lows separately through individual driv-
ers and, presto, the measured distor-

Courtesy Klipsch & Associates

Fig. 1. A 3-way systém without controls.

tion has vanished! Although this is
highly desirable, the test results are not
always indicative of true listening qual-
ity. Electro-Voice, in particular, must
be complimented for the hesitation with
which they publish intermodulation
readings, cautioning the buyer that dif-
ferent test conditions (any one of an
infinite number of other combinations)
might produce a figure much better or
much worse than that quoted.

3) Better directional characterisiics.
As we have seen, it is difficult to design
a single wide-range speaker in which the

highs are not concentrated into a nas-
row beam. By feeding the treble fre-
quencies to a multiple array of rweeters,
or a specially designed horn, satisfactory
spatial dispersion can be achieved. Note
that the audible effect of such dispersion
is not to spread the sound source, but o

approximate a nondirectional point
soxrce of sound.
4) Possible acomstic compensation.

By varying the levels of individual
speakers with pads, it is possible to ad-
just the tonal balance of the system in
a way that cannot be done with ordinary
amplifier tone controls. Paul Klipsch is
vehemently outspoken against pads in
speaker lines, so if you want to stay
on the safe side of all the authorities,
the best solution might be an electronic
crossover with separate power amplifiers
for each speaker. With this setup, the
level on each channel can be adjusted
without affecting speaker damping.
Klipsch himself uses speakers selected
to have similar efficiencies, fed from a
three-way dividing network with #»o
controls. See Fig. 1.

So much for the points in favor of
woofer-tweeter-squawker-honker  com-
binations. What about the disadvan-
tages? “There must be some disadvan-
tages, Augspurger,” says the wary reader,
“or you wouldn’t have spent so much
time leading up to them.” Very well,
here are the main drawbacks.

1) Cost of crossover metwork. A
good dividing network is not given
away, and the cost goes up as the num-
ber of channels and cutoff slope in-
crease.

2) Imterferemce holes. Woofers and
tweeters don’t stop operating suddenly
above or below their nominal operating
ranges. The cutoff slope for most cross-
over networks is 12 db per octave, which
means that the speaker may put out
audible energy two octaves away from
the theoretical crossover roint. Since
a separate woofer and tweeter are at
least 8 to 12 in. apart, and the two sec-
tions of a coaxial speaker (Fig. 2) a few
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inches apart, certain frequencies will
cancel and others will reinforce around
the crossover frequency because of vary-
ing phase relations. This effect pro-
duces interference holes which are al-
most impossible to eliminate. Person-
ally, I don’t feel that this is too serious
in most cases. Our ears are used to dif-
fraction and interference effects occur-
ring with great complexity in live music.
Further, the speakers themselves have
response variations that are usually just
as severe.

3) Spatial separation. Since the
sound sources for various parts of the
spectrum are separated, there can be an
audible separation between the funda-
mental tone of an oboe, let us say, and
the upper harmonics of the note. A
single instrument playing a run may
suddenly seem to shift its position as
the speaker crossover frequency is nego-
tiated. Such spatial separation is not
pronounced in well designed systems,
but when it is noticeable, no matter
how slightly, it can be extremely an-
noying.

4Y Timbre separation. Not only does
a multiple-channel system tend to give
audible evidence of its split personality
through spatial separation, but the re-
sponse of the different speakers in the
array may sound different in quality.
This is an effect which can’t be meas-
ured, which many manufacturers claim
does not exist in their designs, but which
is easily the most prevalent and most
noticeable deficiency of such systems.

Different vibrating materials, different
designs, and different baffling arrange-
ments will inevitably give different
coloration to the reproduced sound. It
is no good saying that individual speak-
ers produce no coloration over their
operating ranges. Even Hartley, whose
speaker “produces no sound” in the ad-
vertising copy, admits in his technical
writing that any speaker has noticeable
coloration, and that the trick is to keep
the timbre uniform from one end of the
spectrum to the other. This is something
that has to be done entirely by ear, and
which is difficult and nerve-racking at
best.

The effect of this characteristic timbre
shift in multiple-channel speaker sys-
tems is to change the character of an
instrument while it moves from one
register to another. The vocal quality
of a singer may be suddenly altered as
she is electronically parceled out to one
speaker and then another. It becomes
more noticeable (or less, depending
on whose ads you read) as the number
of channels is increased. Because of this,
some manufacturers draw the line art
two channels—on the theory that a
good single-channel system is too hard
to build, while with more than two
channels the potential for realistic sound
decreases. A different approach is used
by Bozak, who builds three different
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speakers, each for a different frequency
range and different in size, but all de-
signed of the same materials and the
same general configuration.

In any case, the debate largely resolves
itself into the number of channels which
is to be regarded as optimum, because
the ideal truly wide-range single-channel
system does not exist. Perhaps it will
when the electrostatic-speaker designers
have produced what they are promising.
The most outspoken advocate of the
single wide-range speaker is Mr. Hartley,
but, while the Hartley 215 represents
outstanding design and performance, it
uses a segmented cone and what amounts
to two voice coils. It cannot really be
called a single speaker in the true sense.
Hartley has spent years developing a

Courtesy Jensen Mfg. Co.

Fig. 2. Coaxial speaker with crossover
network and level control for tweeter.

two-way speaker which is as nearly a
single unit as he can make it. Other
designers prefer to separate the indi-
vidual units physically and electrically.
You have to select whichever sounds
best to you.

Speaker Test Methods

Let's examine the various laboratory
test methods which are in common use
and see, if possible, how reliable an
index they give to audible results. There
are about eight different tests normally
used to check’ speaker systems: free-
field response; polar response for fre-
quencies above 2,000 cps; impedance
(see the September 1956 installment
of this series); harmonic distortion; in-
termodulation  distortion; power-han-
dling ability; transient response; and
efficiency.

It seems a pity that even with all
these factors specified, the consumer
knows hardly more about the speaker
than before he waded through the list.
Even trained technicians, working with
the same material and test equipment
for years, develop only a rough correla-
tion between laboratory results and what
their ears hear. This s not to say that
such measurements have no value; to
the experimenter, they often furnish

measurable indications of what is hap-
pening under certain conditions and
give clues as to what should be done
to improve a particular unit under test.
But the average listener should not buy
a speaker on the basis of its specifica-
tions. The only case I can think of
in which such published curves are help-
ful is in choosing berween different
systems made by the same manufacturer,
all tested under identical conditions in
his own laboratory. .

Why is it that so little guidance can
be obtained from speaker measure-
ments? Certain factors, it must be ad-
mitted, are universally accepted as ac-
curate and useful: the nominal imped-
ance rating, for example. But a plain,
ordinary response curve, which is so
useful for a preamplifier, becomes most
ambiguous for a loudspeaker. First,
most tests are run free-field; that is,
with no acoustic reflections or resonances
cluttering up the curve. Some com-
panies suspend the speaker and micro-
phone over a large body of water. Other
companies use an anechoic chamber
which is completely absorptive except
at low frequencies. Since many speakers
are designed to be used in a room
corner, the low-frequency response may
be run separately in a “simulated living
room”, to produce a nice response curve
which looks surprisingly like a picket
fence.

So far it sounds simple; but what do
you do when you find that differences of
10 db or so can be achieved at various
frequencies simply by moving the micro-
phone two or three inches? And what
do you do when you think you have
a representative curve of your speaker,
but then another laboratory tests it in
st5 anechoic chamber and the two curves
have nothing in common whatever?

We've barely got started on this.
What about clearly audible peaks which

. show up as dips on the response graph?

What power should be used to drive
the speaker? What damping factor
should be used? Varying the damping
factor will affect the bass response of
some systems remarkably. And then
there is the tacit assumption that a sine
wave is the thing to use for testing
speakers, but is it? It seems self-evident
that only sine-wave testing will give
valid information for a frequency-re-
sponse check; any other wave form con-
tains harmonics, and some would be at-
tenuated more than others.

At the same time, it must be admitted
that pure sine waves never occur in
speech or music. Perhaps a complex
wave form used as the source of a fre-
quency-response test would produce a
graph having more meaning, so far as
audible response goes, even though it
could not be compared with standard
laboratory response curves. This is a
rather interesting idea, and its possibili-
ties are even more provoking in view
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of the fact that at least one topnotch
engineer has used square waves success-
fully for speaker testing.

Pro-Plane speaker systems are tested
with square waves — the published fre-
quency-response curves are run with a
square-wave source. 1 asked Antony
Doschek, the firm's engineering head,
to explain, and he replied with the
following:

“Speech and music are not sine waves,
and the various loudspeaker adultera-
tions and ear distortions which are ex-
cited by the complex waves of program
material are completely ignored in sine-
wave testing. The response curves of
Pro-Plane speaker systems are drawn
by connecting the check points of a C-
major triad through ten octaves, with
square-wave excitation. Square waves
are used because they have a more uni-
form and extended harmonic series than
other easily generated wave forms, with-
out the strong second harmonic of a
sawtooth wave. In short, I feel that the
complex response of an enclosure is not
excited by sine waves, but is excited
by a complex wave. The curves were
taken with the speaker suspended 40
fr. above the Allegheny River, and a
calibrated microphone was hung 5 ft.
in front of the speaker on its axis of
projection. The rectangular wave curve
thus produced is more definitive to me
than any anechoically drawn sine-wave
curve that I have tried to correlate with
my own hearing.”

One more point that should be men-
tioned is that of extending the measured
bass response of a speaker system to
match the equally outlandish claims of
competitors. The most common method,
especially for inexpensive midget sys-
- tems, is to drive the speaker with abour
five watts more than it can possibly
handle with any degree of fidelity. The
oscillator is adjusted to 500 cps, where-
upon a raspy 500 cps emerges from
the overdriven speaker. The level is
duly noted. Then 100 cps is fed to the
speaker; a loud buzz consisting almost
entirely of distortion components blats
forth and the level is marked down.
Fifty cps! The cabinet shakes, and rat-
tles and hoots fill the room. The general
effect is that of loose shutters on a
stormy night. Burt the loudness is noted
on the graph as the 50-cps response.

This sort of thing, needless to say,
is not done by the reputable manufac-
turer. Unfortunately, the opposite ex-
treme produces equally misleading
curves. The well equipped test labora-
tory is set up to read a completely ac-
curate, completely automatic loudspeaker
response curve. About .05 war is fed
to the speaker, and the production model
is found to have acceptable bass response
to 40 ¢ps! Only two things aren’t men-
tioned: the speaker will never produce
a 40-cps tone loud enough to hear,
since its power-handling ability at thar

28

frequency is so minute that only a
microphone can sense the delicate wave
form; and, while the 40-cps tone is
measured accurately (if inaudibly), it
occurs at the trailing end of a 12- or 18-
db-per-octave slope.

Fig. 3 should demonstrate the second
point more clearly. A prominent reso-
nance is deliberately introduced at
some frequency around 75 cps. This is
actually as low as the speaker can
honestly put out decent sound. By blow-
ing up the resonant point to 6 db above
the 1,000-cps reference level, the dwin-
dling response at 40 ¢ps is tugged up to
only 6 db below the 1-Kc level. Result:
response =6 db from 40 to 15,000 cps.
Audible result: a ubiquitous twang at
75 cps, with nothing audible below 60.

The other types of specified measure-
ments, such as harmonic distortion, are
useful primarily to the manufacturer,
who knows precisely the conditions
under which the tests were made.

Since published specs offer no real
basis for judging a loudspeaker, what
about comparative listening tests? It
would seem logical, after all, that if a
speaker is to be used for listening, the
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Fig. 3. Typical speaker-response curve.

way to test it is to listen to it. Many
authorities won't agree with this, and it
must be admitted that there do exist
complications not evident in the simple
statement, Listen to it.” But to my
way of thinking, there is no way of
escaping the obvious fact that if a
speaker system satisfies me, no amount
of testing or arguing will affec my
evaluation until I hear something that
sounds berter.

Most audiophiles read articles telling
them how to listen and what to listen
for, but they choose according to speci-
fications rather than their own ears.
This isn’t meant to be critical of such
articles; they perform the valuable ser-
vice of warning the purchaser in ad-
vance of defects he may not hear until
he has listened to his system for some
time. Indeed, excellent papers on sub-
jective evaluation of speakers appear in
this magazine. Since so much informa-
tion is available, there is no need to
repeat it here. However, one or two
important considerations in the art of
judging by ear are sufficiently con-
troversial to point out.

First of all, shall we compare speakers
with other speakers or with live music?
Unless one is able to attend a public
demonstration of live s, recorded sound,
he has no opportunity to get a direct

comparison between the speaker and a
live source. Furthermore, there is the
disturbing fact that such live »s. canned
tests have been used most successfully
to promote quite ordinary radios and
even acoustic phonographs! Here again,
the ability of a certain speaker to re-
produce indistinguishably a live oboe
played in a small concert hall may give
no indication of its worth in reproduc-
ing a vocal chorus in your living room.

The important thing, the reslly im-
portant thing, is to hear a speaker in
your own home. Room acoustics can
alter response by 15 or 20 db at some
frequencies, and if you get a speaker
which peaks at a resonance point of
your listening room, you’ll be sorry no
matter how good it sounded at the audio
showroom where you bought it. Con-
versely (and I have observed this effect
more than once), a speaker which bas
a built-in peak a2y compensate for your
particular room acoustics to provide
more satisfactory results than a truly
flat speaker.

Before buying a speaker it is best
to try it in your home for at least a
week, listening critically with tone and
volume controls set as you would nor-
mally adjust them. If you can obtain
two or three speakers to try simultane-
ously, so much the better, but adjust
your amplifier controls separately to get
the best possible sound from each be-
fore comparing. Don’t use jazzed-up
“hi-fi  test” recordings to evaluate
speakers. Such recordings will sound
startling on almost any kind of repre-
ducing system. Organ recordings are
likewise extremely misleading; the in-
strument produces so much throughout
the entire bass range that the illusion
of tremendous bass can be achieved
from even the smallest speaker system.

A few additional tests you can try do
not involve listening to recorded music.
If the cone of the bass driver is accessi-
ble, disconnect it from the amplifier and
tap it with your finger. A dull, unde-
fined thud is good; a blatant hard tone
is not. If the cone is hidden, connect
an ordinary dry cell to the speaker cable.
Some speakers will emit a definite short
“bong” when the connection is made
and broken, but a truly nonresonant
unit will make only a sort of undefined
click.

In any case, an extended test under
actual normal listening conditions is
the best test for any piece of sound
equipment. It is a sad truth that #zo
loudspeaker will reproduce naturally all
the recorded material available. Even
the best speakers are far short of per-
fection, and the ideal speaker for you
is that one whose good points please you
particularly and whose deficiencies ir-
ritate you least. Make up your mind
which speaker sounds best to you. Then
read the advertisements and specifica-
tions for moral support.
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portable hi=fi system

by JOHN K. SMITH

UST when the idea for a sound system

in the classroom occurred to me is
difhicult to say, but with a background
in hi-fi experimenting that extends to
pre-LP days, the basic idea was prob-
ably in my mind from the beginning of
my teaching career. There often arise
situations in the classroom that go be-
yond the scope of ordinary teaching
techniques. In some of these situations,
it seemed to me, the ability to record
and reproduce sound might be of value.

After selling the school board on the
idea, my natural course was to investi-
gate the availability of commercially
built equipment suitable for classroom
~use. After careful search, I found that
there were record players available that
might be adequate. There certainly were
PA systems that would sufice. There
were. tape recorders that would do, and
there were radios that could be used.
All were individual units, however, and
the accompanying duplication of func-
tions in each piece of equipment (if
quality was maintained) made their
purchase uneconomical, to say the least.
It rapidly became clear that what I re-
quired could not be bought, and the only
apparent solution was to build the unit.

In looking for equipment that would
do all of the things deemed important,
there evolved cerrain criteria. It had t
be a single mobile unit, able to record
and play back tape, play records, record
on wpe from records, play and record
from radio, be usable as a PA system,
and be small enough to pass through
a door to any room where it might be
used. All these properties would have
to be provided for in such 2 manner that
the quality would not be impaired. Also,
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equipment selected had to be well
enough engineered to preclude early
obsolescence. This requirement alone
can cause quite a few gray hairs, con-
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Fig. 1. How equipment is connmected.

sidering the rapidly changing picture
in hi-fi equipment.

One of the first things I did was to
draw a block diagram that would indi-
cate roughly how things might be ac-
complished. This done, Fig. 1, the
problem then centered around the selec-
tion of the individual pieces of equip-
ment. I will list what was finally de-
cided upon rather than subject the
reader to the long story of how this
selection was made. Needless to say, the
ugly head of cost reared itself repeatedly.
The rack-mount Ampex 350 was se-
lected as the recorder, with a Mclatosh
30-watt amplifier, Fisher FM-AM tuner,
Fisher control unit, Rek-O-Kut vari-
able speed turntable, Pickering turn-
over cartridge, Clarkstan arm, and
Electro-Voice SP12 speaker. (A second
unit was built for another school in the
district, and in this unit a Pickering
arm was substituted for the Clarkstan.)

The equipment, less cabinet, came to
$1,796. Cabinet cost would be difficule
to estimate, since most of the labor was
volunteered.

With the equipment chosen, and the
hookup roughly diagrammed, the next
objective was to design a physical lay-
out that would enable the equipment to
be mounted in a single mobile housing
which would go through a door. I
measured all the doors and almost gave
up the job. I was already asking for
the moon, and to ask also that the school
be remodeled so that this machine could
go through the doors would have been
the last straw.

But, by judicious juggling and com-
promising the optimum placement of
units, a layout was evolved which would
allow exactly 1 in. clearance on each
side of the cabinet when going through
the smallest door. This is shown in Fig.
2. The final outside dimensions with

Continned on page 43

Fig. 2. Cabinet evolved for the system.
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BASIC ELECTRONIC

IN preceding chapters we have covered
all possible series combinations of
R, L, and C, and parallel RL and RC
combinations in AC circuits. It remains
to discuss LC and RLC parallel circuits.

A parallel LC circuit is shown in Fig.
1, with component values indicated.
This is an idealized circuit, since no
resistive component is included. It is
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Fig. 1. Parallel LC circuit without R.

useful, nevertheless, for the purposes
of preliminary illustration, and often is
usable with minor modifications for
practical circuit calculations.

We are aware that the current in a
capacitor always leads the voltage across
it by 90°, and that the current in an
inductor lags the applied voltage by 90°.
Also, in a circuit such as that of Fig.
1, the magnitudes of these individual
currents are determined by source volt-
age and the individual reactance mag-
nitudes. The reactance magnitudes are
determined, in turn, by the capacitance
and inductance values, and by the fre-
quency of the AC source. Let’s assume

XVa: Parallel Resonance

at first a source frequency of 637 cps.
Applying the usual formulas (X, =
27fL and Xo=1/2#fC), we find that
at this frequency X, is 40 ohms and
X is 250 ohms. Current in the inductor
is, of course, E/X;: 100/40, or 2.5 a.
I is E/X.: 100/250, or 0.4 a. These
currents are shown in Fig. 24, drawn to
scale and in proper phase relationships.
Since the currents are exactly out of
phase with one another, they are directly
subtractive; their resultant current,
which flows through the source, is the
difference in their magnitudes. Iy is,
by this reasoning, 2.1 a, and is entirely
inductive. The appropriate vector dia-
gram is shown below the wave-form
representation.

Now, suppose that the source fre-
quency is changed to 3,980 cps. X,
increases to 250 ohms, and accordingly
I, decreases to 0.4 a. But X, becomes
only 40 ohms at that frequency, and
I consequently increases to 2.5 a. The
situation is exactly reversed, as Fig.
2B shows. The capacitive current is
now much larger than the inductive
current, but they are still subtractive as
far as the source is concerned, because
they always flow in opposite directions.
Again, the resultant current is 2.1 a,
this time purely capacitive.

Somewhere between these two fre-
quencies (at 1,592 cps, to be exact),
the capacitive reactance becomes equal
to the inductive reactance. At this fre-
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by Roy F. Allison

quency each reactance is 100 ohms. The
current in each, therefore, is 100 v/100
ohms, or 1 a. One leads the voltage
by 90° and the other lags it by 90°,
so that their resultant is zero, as shown
in Fig. 2¢C.

If we calculate the total impedance of
the circuit in each case, dividing the
source voltage by the source current
(Iz), we find that it is about 48 ohms
inductive at 637 cps and 48 ohms capac-
itive at 3,980 cps. In any other parallel
circuit not containing both L and C,
we have found consistently that the toral
impedance is less than that of any
parallel component— but, in this case,
it is higher than that of one of the
parallel components. If calculations are
made for 1,500 cps, the resultant imped-
ance is found to be above 800 ohms
(inductive), which is higher than the
reactance of either parallel component.
Further, for exactly 1,592 cps, the re-
sultant current is zero; therefore, the
resultant impedance must be infinitely
high! At a frequency slightly higher
than 1,592 cps, the resultant current is
still small, and the tota]l impedance is
again very high, but now it is capaci-
tive.

The reason for this seemingly odd
behavior is simple: the currents in the
two parallel branches always flow in op-
posite directions when the branches are
purely capacitive and purely inductive.
It follows that the reswltant current is

Fig. 2. Wave forms and vector diagrams
of currents, referred to source voltage,
for three sowrce frequencies in Fig. 1.

I

4
4
i C
1 E
[ S
i
] Ir=0
1
i
I

AUDIOCRAFT MAGAZINE



always less than that which flows in the
branch having least reactance, and, ac-
cordingly, the resultant impedance is
always greater in magnitude than the
branch having least reactance. As the
source frequency changes, the magni-
tudes of the two reactances change in
opposite directions. At some frequency
the reactances become exactly equal in
value; their equal and opposite currents
cancel completely, so that no current at
all flows in the source. Then the imped-
ance of the combination is infinitely
high. At frequencies close to this (the
resonant frequency), the two branch
currents almost cancel, so that the re-
sultant current is still low, and the im-
pedance very high. As the operating
frequency is moved further from the
resonant frequency in either direction,
the resultant current gradually increases
and the total impedance decreases.

For frequencies higher than the reso-
nant frequency, the greater current flows
in the capacitive branch; therefore, the
resultant current is 90° capacitive, and
so is the total impedance. For any fre-
quency lower than the resonant fre-
quency, on the other hand, the greater
current flows in the inductance; then
the resultant current and the impedance
of the combination are 90° inductive.
The circuit shifts abruptly and com-
pletely from inductive to capacitive (or
vice wversa) as the frequency of the
source is varied through resonance.

We have spoken a bit loosely about
the branch currents “canceling” one an-
other. They do not actually cancel, al-
though that is the resultant effect on the
source. Each current must exist, because
each branch represents a cerrain re-
actance directly across a voltage. A cer-
tain current must flow in that branch,
and it is determined entirely by the re-
actance magnitude and the voltage; you
can’t cancel Ohm’s Law. In fact, the
amount of current “canceled” is current
that exists in both branches simultane-
ously, flowing in opposite directions;
circulating current, as explained for
series resonance. The parallel combina-
tion is, in effect, a closed series circuit
in itself. Circulating current is charge
flowing from one plate of the capacitor,
through the choke, and into the other
capacitor plate, then back in the other
direction to the first capacitor plate, then
back again in a continuous oscillation
(see Fig. 1). The time jt takes the
capacitor to charge, and the time it takes
the choke’s magnetic field to build up
and collapse, determine the natural
period of this oscillation and therefore
the resonant frequency. If the source
voltage is near this frequency, the cir-
culating current is high in amplitude;
when it occurs at the resonant frequency,
the circulating current is at its maximum
value. The voltage drop of this current
at resonance through each branch re-
actance is equal to the soutce voltage,
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and is opposite to it in direction. Con-
sequently, the impedance of the com-
bination is infinite, and the source can
force no external current through it.

It is often desirable to be able to
calculate the impedance of a parallel
LC circuir directly, without regard for
individual currents and reactances. Such
a formula can be evolved easily, as
follows:

Therefore,

s E _ E(2#fL)
I . T E— 4x°FLCE’
3L 2

z—— 2L

I — 47°FLC
This formula is valid for a parallel LC
circuit having any values of L and C,
and at any frequency. It is zoz valid
when resistance is present in the circuit.
Unfortunately, there is no simple way to
obtain the resultant impedance graph-
ically.

We have said that the resonant fre-
quency is that at which the inductive
and capacitive branches were equal in
reactance. By setting the formulas for
inductive and capacitive reactances equal
to each other, and solving for f, we
obtain the formula for resonant fre-
quency fo:

1 "
fom=——
271'\/ LC

This derivation was carried out in Chap-
ter 13; it is indentical to the formula
for series resonance. Again, it is strictly

B
Fig. 3. Circuits A and B are equivalent.
accurate for parallel resonance only if
no resistance is involved. We suggest
that these two formulas be used to
check the results obtained for Fig. 1,
calculating resoriant frequency and the
impedance at various frequencies.

Evidently, both L and C affect the
resonant frequency. Changing the value

of either will shift f,. It follows that,
with a given value for one, any desired
resonant frequency can be obtained by
adjusting the value of the other element.
It should be evident also that combina-
tions of inductors and capacitors in any
parallel branch should be combined ac-
cording to the usual rules, and treated
as lumped values in these calculations.
For example, the circuit in Fig. 34
is exactly equivalent to that in Fig.
3B, so far as the remainder of the cir-
cuit is concerned.

In practice, there is always some re-
sistance in the circuit— if nowhere else,
in the inductor itself. It is impossible

R
ed 10n
V. €
100V 1 uFD
L
1OMH,

.

Fig. 4. Practical LC circuit has R in
L. branch, representing choke resistance.

to make a perfectly resistance-free in-
ductor. The winding resistance of a
choke is effectively in series with it, as
shown in Fig. 4. This circuit will be
recognized as that of Fig. 1, except for
the addition of a 10-ohm inductor
winding resistance.

Now the current in the inductive
branch of the circuit contains a resistive
component, so that it does not lag the
source voltage by quite 90°. Therefore
it is not precisely 180° out of phase
with the capacitive-branch current, and
the two currents do not “cancel” so ef-
fectively. At the former resonant fre-
quency, 1,592 cps (Fig. 2¢), the lower
vector representing I, has now rotated
slightly counterclockwise, and has be-
come a bit shorter because of the added
current-limiting effect of R in this
branch. The balance is upset; there is
an excess of capacitive current. If we
consider the resonant frequency of the
circuit to be that at which the resultant
reactance is zero, it is apparent that
this new frequency must be one for
which the capacitive current is reduced
and the inductive current increased.
Such a change will occur if the fre-
quency is shifted downward slightly.
The new resonant frequency, for effec-
tively zero total reactance, is given by

1 CR*
=— /1 I
27V LC Y
Thus, unlike the series resonance case,
the precise resonant frequency is af-
fected by the circuir resistance. This for-

mula should be recognized as the reso-
nance formula given previously, fol-

3

Continned on page 43
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Shock Mounting Input Tubes

Even with today's input tubes, it is
sometimes necessary to use a flexible
mount in order to avoid microphonics.
The following method combines ease of
construction with good filtering prop-
erties.

1) Remove the socket and enlarge
the mounting hole until its diameter is
about ¥4 to 1% in. larger than the di-
ameter of the base of the tube or of
the shield can (if one is used).

MOUNTING HOLE
FOR SOCKET

SPACER

RUBBER DISK

-TUBE
SOCKET
OLES:
FOR FASTENING
MOUNT TO CHASSIS

How to shock mount an input tube base.

2) Mount the tube socket on a cir-
cular piece of flexible rubber or foam
rubber 14 to 14 in. thick. The outer
diameter should be about V5 in. larger
than the diameter of the enlarged chassis
hole.

3) Mount the rubber disc with the
socket underneath the chassis, as in-
dicated in Figs. 1 and 2. Use spacers
to keep V4 in. distance between the
chassis and the rubber mount.

4) Reconnect the socket to the wir-
ing, using flexible leads long enough
t©0 permit free movement of the socket.

If it is not possible to enlarge the
original mounting hole, the tube may
be mounted above the chassis using the
same rubber mount.

Peter E. Beckmann
Muenster, Germany

Cabinetmaking Aid

Unless we’re excellent cabinetmakers,
the task of screwing and gluing perfect
seams, even in the precision-cut kits now
on the market, is a difficult one. Al-
though a completed speaker cabinet may
look fine on the outside after the finish
is applied, there may be resonant points
in the construction difficult to find with-
out the aid of an audio sweep generator
and test speaker.
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A good alternative is to buy a quart
can of the asphalt paint many photog-
raphers use to waterproof do-it-your-
self sinks in their darkrooms. A liberal
coat or (preferably) two of this thick-
base paint applied to all inside seams
will not only quiet any unwanted vibra-
tion, but it will also make the cabinet
nearly 1009 airtight.

Alex Thien
Milwaukee, Wis.

Null Meter for FM Tuner

A null-indicating meter on an FM tuner,
in addition to the signal-strength meter,
is valuable for exact tuning of weak
signals. Null meters are expensive, but
they can be improvised. Here’s how the
one shown below was made.

A Simpson Galvanometer, 75-0-75
ua, center-indicating meter was mounted
on a piece of plastic which was screwed
to a wood base. A wire soldered to the
null point of the discriminator network
and led outside of the tuner chassis al-
lows the meter to be clipped easily
into the circuit.

Since exact voltages are unimportant,
stock resistors were employed. A double-
throw switch allows the choice of two
sensitivities; the 68-K resistor provides
2 voltage reading of about 5 volts, and
the 220-K resistor provides one of about

TO TUNER

TO NULL POINT ON
GROUND

DISCRIMINATOR
NETWORK

SIMPSON GALVANOMETER
75-0-75 MICRQ AMP

sPST
swW

Home-made precision FM tuning meter.

18.5 wvolts. A switch in the negative
lead puts the meter out of commission
when desired. The high voltage is used
to prevent burning out the meter in the
first tuning.

The material for this apparatus, with
the exception of the meter, came from
the junk box, and the cost was about one
fourth the cost of a commercial meter.
It has proved very satisfactory.

T. O. Mitman
Jim Thorpe, Pa.

Tone-Arm Finger Lift

There are a number of record players
and changers on the market which lack a
device to allow easy pickup of the tone
arm from a rotating record; ie., a finger
lift.,

This omission may easily be remedied
with the help of a pair of needle-nose
pliers and a woman’s bobby pin. First,
straighten out the bobby pin, and then
bend about a V4-inch length from one
end back on itself, as shown below.
This should be done with the thinnest
part of the pliers at the point of the
bend. The bend should then be
squeezed to force the now-parallel parts

0

>y
Bobby pin used for tone-arm finger lift.

of the bobby pin to touch each other.
This forms the part of the fingerlift
that fits on the head of the tone arm
by friction.

About 115 in. farther along the pin
than the bend just completed, make a
larger one, semicircular this time, with
a radius of about 14 in. to fit the finger.
The completed finger lift is shown at
the right in the drawing.

To install the lift, force the sharply
bent part up onto the outer wall of the
pickup head. Cut off any excess bobby
pin remaining on the finger-lift end.

Jeffrey Frey
Ithaca, N. Y.

Leveling Equipment Cabinet

A very ingenious kit is available com-
mercially for leveling turntables and
changers or the small cabinets they may
be mounted in. Bur, when putting
equipment into a large cabinet with as-
sociated equipment, the need to have the
cabinet level on a floor that is anything
but level requires something heavier.
The bill of materials for four heavy-
duty leveling devices is as follows: four
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14 X 2-inch carriage bolts, eight nuts
(square) for the same, eight 115 X
8 steel flat-head wood screws, a piece of
lumber or plywood 34 X 8 X 1 in.
Cut the lumber into 2-inch lengths.
Cut notches in the two sides of the four
pieces to fit the nuts, and drill a hole

CUT NOTCHES
‘ /‘rorrr NUTS SNUGLY
[ 2~

. o

@ @A
—

=)

Leveling device for large cabinets.

11/72x8
WOOD SCREWS

2 X /4 CARRIAGE BOLT

in the pieces from top to bottom to
connect the notches. Drill and counter-
sink holes on each side of the piece
to fasten it to the bottom of the cabinet
with the wood screws. Run the car-
riage bolt through the nuts, placed in
the notches, and the cabinet may be
leveled easily, using an open-end or
adjustable wrench.

Edward T. Dell, Jr.

Roxbury, Mass.

Potentiometer Tapers

Potentiometers used for audio volume
controls should be of the logarithmic-
tapered type, showing a slow increase
in resistance berween the center-tap and
ground terminals during the first part
of the shaft rotation, and a progres-
sively faster increase near the end of
the rotation. This makes equal steps in
shaft rotation correspond to equal
changes in audio loudness since the
human ear has a response that is roughly
logarithmic.

Linear-taper potentiometers, common
in surplus equipment or “junk-box”
collections, can be easily converted to
an approximation of the log taper by
adding a resistor with a value of 1/4
or 1/5 that of the resistance of the
pot between the center-tap and ground-
end terminals. To find the taper of
the potentiometer, measure its resistance
between the center and right-hand
(ground-end) terminals with the shaft
pointing toward you. If the resistance
with the shaft in the half-rotated posi-
tion is about 1/2 that with the shaft
all the way clockwise, the potentiometer
is linear-tapered. If the resistance is
much less than 1% the total resistance,
the pot is probably log-tapered. If it
is much more than 1/2, it is probably
a counterclockwise log taper, and
should only be used if you are willing
to turn your gain up hind-end first.

The addition of the tapering resistor
will lower the input resistance of the
pot at maximum gain settings, so that
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the value of resistance to use in calcu-
lating coupling networks and stage gain
is that of the parallel combination of
pot and added resistor. The loading of
the previous tube stage will not change
the log-type taper drastically.

Other tapers can be produced by
following similar principles. For in-
stance, an oscilloscope centering control
with a fast change of resistance at the
ends of the shaft rotation and a slow
change of resistance in the center can
be made by adding a resistor between
each end of the pot and the center
terminal, the resistor values to be equal
to each other and about 1/5 of the
potentiometer resistance.

Donald L. Shirer
" Columbus, Ohio

Hum Detection

In tracing hum through amplifiers, it is
not always easy to tell its origin, but
60-cps hum and 120-cps hum have dif-
ferent possible causes. In general, 60-
cps hum is caused by improper shielding
or grounding, and 120-cps hum by poor
filtering of the power supply.

An easy method of distinguishing the
two is t0 view the hum on an oscillo-
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Lissajous patterns for 6Go-cycle bhum.

scope while the horizontal input is con-
nected to a 60-cps sine-wave source.
If the scope has no such source available,
use the amplifier’s heater leads.
Sixty-cps hum will resemble one of
the patterns in Fig. 1, and 120-cps hum

AU O N\

120-cycle pattern shows 2-to-r ratio.

will resemble one of those in Fig. 2.
Once the frequency of the hum is
known, steps can be taken to localize
it.
Paul Penfield, Jr.
Brookline, Mass.

Amphenol-Connector Adapter

Amphenol microphone connectors, often
used for electronic instruments and
audio equipment, can easily be adapted
to work with phono jacks by means of
the five-minute procedure described be-
low. An advantage of using this adapter
is that it permits clip-lead connections to
be made to the Amphenol-terminated
cable.

The adapter requires an Amphenol
chassis socket from which the nut,
ground lug, and washers are removed;
and a phono plug and a piece of tinned
wire.

1) Tin the chassis end (the end op-
posite the eyelet) of the chassis socket
inside and out to a depth of about 14

in. A 60-wartt iron is adequate for the
job.

2) Tin the back of the phono plug.

3) Tin a 2-inch piece of No. 20
wire. The diameter suggested is not
critical since it is not to be subjected
to mechanical stress.

4) Solder the wire to the eyelet of
the Ampheno! connector, leaving the
excess to project through the chassis
end of the connector.

5) Slide the phono plug over the
wire so that the excess wire projects
through the phono-plug pin. Bend this
end of the wire to force the two parts
firmly together. Insulation may be used,

AMPHENOL
CHASSIS SOCKET

\\“i‘ Pncuo ch
v

Microphone plug to phono-plug adapter.

but it is not necessary if the wire is
pulled fairly tight as the bend is made.
6) Solder the junction of the two
connectors, wiping all the way around
with the iron to give a neat and mechan-
ically strong connection.
7) Solder the wire to the phono-plug
pin and clip off the excess wire.
Theodore A. Finger
New York, N. Y.

Rumble Filter

If rumble in your hi-fi system is bother-
some, try this simple filter. It can be
installed in one evening, and the parts
cost less than a dollar.

A single-pole, double-throw switch
should be mounted at some convenient
spot on the preamplifier control panel
near the input stage. Mark one switch
position IN, and the other oUT. Con-
nect the parts as shown, keeping all
leads as short as possible without run-
ning them near the filament wiring.
For long runs, use low-loss shielded
cable.

With the switch in the OUT position,
the system will function 2s originally
wired; but for exceptionally noisy rec-

OIUFO DOJAFD

FILTER
IN

1
EXISTI
Ex COUPLING COND

1/2 12AX7.12AY7 ETC. 8+

Rumble filter can be cut in or out.

ords, placing the switch in the IN posi-
tion will connect the filter and stop
most rumble. Use whichever value of
resistance for R that gives most satis-
factory results.
L. E. Johnston
Madison, Wis.
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OOKING back over recent columns

in this series, I find that in rapid
succession ['ve rioted in sensational sonic
displays, reveled in purely aesthetic de-
lights, sought some middle ground be-
tween these extremes, and even ques-
tioned the suitability of wide-range tech-
nology for certain types of introspective
music. I wonder why no one has yet
challenged me with the same question
that greeted a British-born friend of
mine on his arrival in this country. He's
never forgotten his first encounter, as
a boy of only ten or so, with the mys-
teries of the American language and
temperament. A tough New York
youngster stopped him with a blunt
“Hey, you!”, puzzled over his British
school cap, and insisted on knowing,
“What team’re ya on, buddy?”

I might well be as tongue-tied as he
was if I were asked to identify my own
allegiances, for to say only that I'm
eclectic in my tastes is no satisfactory
answer. Probably there isn't a rational
way to explain the vagaries of anyone’s
aural appetites, but if there were, I
strongly suspect that it would involve
such key factors as time, place, and pur-
pose. 1 know for certain that my own
attitude toward high fidelity at any given
moment depends primarily on what I'm
listening to and how much attention I'm
willing to give it; and secondarily, but
significantly, on where I am, who, if
anyone, is listening with me, and
whether what I've been hearing before
has left me in a mood for more of the
same or something entirely different.

Extravagant sound concoctions played
at high levels may repel me, for ex-
ample, when heard at hi-fi shows or
whenever I'm too distracted or weary
to concentrate on them. . . when I
crave more substantial musical fare. . . or
when I've heard them too often before.
On the other hand, when I've been lis-
tening for long periods to exclusively
“serious” compositions, it's sheer joy
(relaxing and stimulating at once) to
go uninhibitedly on a kind of sonic
binge. This month, for instance, I've
been busy for days getting caught up
on a long series of recorded tapes, nearly
all of them of more or less serious con-
tent. And good as most of them are
technically, they left me with the real-
ization that as yet the really off-beat
sound effects have been largely ignored
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on tapes—and that a bit of the latter
was just what I needed to jolt me back
into a state of keen excitement. It’s
easy enough to poke fun at such sonic
divertissements, but what most audio
purists forget is that they are likely to
be harmful only when indulged in too
exclusively or extensively. Their best
function is to serve as an occasional
potent tonic, or aural cocktail, to ginger
up jaded listening appetites.

The Ear on the Barnyard Floor

Of course, this is all postrationalization.
What I actually did was probably en-
tirely instinctive: shut off the tape deck,
switch over to phono, and look around
for the zaniest disc oddities I could
find. Luckily a good supply had ac-
cumulated, topped by one of the screw-
iest examples to date: the irresponsible
E. D. Nunn’s second psychiatrists’
special, entitled (and the Saukville King
of the Transients isn't kidding!) Ad-

ventures in Cacophony (Audiophile AP
37). Some of its B-side episodes are
either a bit anticlimactic or needlessly
embellished, but the tugboat whistles
and bells are ulerarealistic, while the
clock and watch tickings, if continued
any longer, would serve as a modern
equivalent of the water-drop torture.
Side A is the truly cacophonous one,
starring the biggest, toughest, basso tom-
cat that anyone is ever likely to en-
counter in real life (I hope!), and not
neglecting chickens, roosters, pigs, and
cows, or even a no less agonizedly
squalling human (it says here) infant.
The close-to recording is just too good;
it sent the local livestock into a frenzy.
Any replaying will certainly have to be
confined to the winter months; other-
wise, with windows and doors open,
and my horn-loaded speakers in full

Sound-Fanciers’ Guide

by R. D. DARRELL

roar, the whole neighborhood would be
permanently disrupted and every animal
within miles thrown into nervous break-
downs by their canned virtuoso col-
leagues.

But it was great fun for a few min-
utes, which is more than I can say (as
a nonracing sports-car owner) of Sownds
of the Annual International Sports Car
Grand Prix of Watkins Glen, N. Y.
(Folkways FPX 140). Here the tech-
nical interviews with various drivers
are, no doubt, first-rate shop talk, the
warming-up and racing noises are real-
istic enough to make one duck every
time another car roars by, and the il-
lustrated accompanying notes are highly
informative. But one mechanical bum-
blebee buzzes by much like another,
and the picked-up echo effects of mul-
tiple PA systems soon become intoler-
able. I can commend this only to in-
satiable racing aficionados, and for some
kind of audio Graend Prix for on- as
well as off-the-beaten-track documentary
material.

Not-so-Steely BWI Bands

After these two shots of straight sonic
alcohol, I was stimulated to atone at
last for my long neglect of Emory
Cook’s beloved Steel Bands (made up
largely of sawed-off and tuned-up S5-
gallon oil tins), which have evolved in
recent years in the British West Indies.
I suppose most other sound fanciers
have long since made the acquaintance
of the original Brute Force Steel Bands
(Cook 1042) and Srteel Band Clash
(Cook 1040), but my belated first en-
counter with the latter was a surprise,
for of course the actual sounds aren’t
steely or clashing or brutish at all—
they’re dulcetly enchanting! Catchy as
the Latin-American dance materials are,
with their incessant but discreetly used
maracas and “scratcher” obbligatos, 1
found these topped by the bubbly ma-
rimbalike sound webs woven over such
familiar tunes as Iz the Mood and Over
the Waves.

In a more recent batch of releases,
the Brute Force band is heard again in
Music to Awaken the Ballroom Beast
(Cook 1048). No less than six other
Champion Steel Bands of Trinidad are
featured in Cook 1046, illustrating the
variety of expressive techniques com-
manded by individual exponents of this
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singular medium. Of these six, the one
that impressed me most is the Katzen-
jammers (better subritled, the “Steel
Band with Velver Gloves”); I recom-
mend most highly of all the disc (Cook
1047) on which it is featured exclu-
sively. For here are not omly the same
three pieces included in 1046, but some
eight others, all as poetically atmospher-
ic, and most of them starring the strange
but irresistible “humming-bird” tenor-
pan obbligatos of Percy Thomas-—one
of the most extraordinary musical vir-
tuosos I've ever heard. In case you've
been as slow as I have in making this
discovery, just listen to Love is 2 Many-
Splendored Thing, Tiana, Wonderful
Lllusion, or Port of Spain for something
truly new and incomparably satisfying
in both sonic and musical experiences.

Anywhere Out of Ulster Co.!
After these moonlit British West Indies
evenings and sonorities (complete with
nonscheduled indigenous crickets), I
had no hankering to return to snow- and
ice-bound Ulster County. Physically, I
couldn’t escape it as I stomped and slid
down the lane to my R.D. mailbox,
but happily the latter’s ¢contents included
further tonal passports to warmer or
stranger climes. I couldn’t wait to un-
pack two new releades in the Audio
Fidelity Mexican series and set them suc-
cessively spinning, still dripping melted
snow, on my turntable. Miguel Dias'’s
Mariachi Orchestra in Fiesta en Mexico
(AFLP 1816) isn't quite as aurally staz-
tling as the Katzenjammers® steel drums,
but it’s novel enough for irs piquant
contrasts between energetically sawed or
scrabbly strings and brazenly biting cor-
nets (or ‘trumpets?) over steady guitar
ostinatos. The high-level recording, too,
makes the most of the incisive brass at-
tacks and brisk string plazicates . (some
amazingly steep wave fromts here,
surely), and, except for perhaps a little
too much singing, I found the light but
genuinely folkish music infectiously
zestful. Tt was particularly good to hear
such more familiar South-of-the-Border
tunes as El Rancho Grande and Cielito
Lindo done, for once, with undiluted
stylistic authenticity.

Even more exciting sonically is the
Plaza de Toros, Vol. 2 of La Fiesta
Brava (Brave Bulls) sefies (AFLP
1817). Unlike most sequels, this out-
does the original release (AFLP 1801,
reviewed here last October) in ultra-
sensational techmical brilliance — and
also in the marked superiority of its ac-
companying full-color bullfight picture
teproductions. It's hard to tesist the
contagious lift of the characteristically
festive music itself, and quite impossible
for any true audiophile to tesist the
impressive sizzle and solidity with which
the Banda Taurina’s cymbals and big
bass drum emerge here.

After that, what fresh fields remain?
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There are some if you seek far
enough, as I sood discovered when I
ventured fitst into the wild mountains
of Bulgaria and then through the whole
diversified European folksong repet-
tories. Strange indeed to American ears
is the program of exotic and often quite
barbaric songs and dances by the Bul-
garian Republic Ensemble under Phi-
lippe Koutev (Angel 65026), but both
performances and music are admirably
varied in mood and recorded with the
utmost in bold, reverberant effectiveness.
On the other hand, the Roger Wagner
Chorale’s Folk Songs of the Old World
(Capitol PBR 8345, two 12-inch) ex-
emplifies high fidelity’s quieter lyricism.
There are no real highs or lows in
actual evidence here, vet only extremely
wide-range recording equipment ever
could have captured these superb voices
with such freedom from any hint of
distortion. My only complaint is that
too many of these lovely melodies have

been gilded by overly sophisticated ar-
rangers or misunderstood by the skilled
conducter himself. Even so, at their
best, both songs and singing are 2
caressing balm to one’s ears.

Jazz Subtleties; Wurlitzer
Cliches
My last three disc divertissements this
month didn’t give me as much pleasure
as they should by reason of techno-
logical excellences alone, but that may
be more my fault than theirs. As a
matter of fact, I did get quite a kick
from George Wettling’s High Fidelity
Rbythms (Weathers W 5501), for after
a rather slow start (and the handicap
of the purplest annotation blurbs yet),
its relaxed vyet intricate performances
occasionally burst into real flame in
the leader’s virmoso drumming, heard
alone in It Ain't the Humidity, and al-
teriating with Milt Hinton’s imagina-
tive bass bits or Dave Bowmag's piano
playing, in Is George Really George?
and Kettle Blues. The trouble is that,
however crisp and clean this recording
may be, I've become so entranced by
the advantages stereo sound holds for
such small, subtly skilled jazz ensembles
that I can no longer relish them with
complete satisfaction in single-channel
tecording, no matter how good. ¥ you
have access to stereo. equipment, just
listen to such tapes as those by Sam
Price and the McPartlands (Concert
Hall cRT/BN 16 and cHJT/BN 13),
Wilbur de Pazis (Atlantic AT 7-9 BN),

" Modernes

Vic Dickenson with Ruby Braff (A-v
707), and even the less echs-jazzy
(Concertapes 508) — and
I'm sure you'll understand why.

Hating to reopen old wounds, I
hesitate to specify my reactions to
Reginald Foort's Waltz and Ballet on
the Richmond Mosque Wurlitzer (Cook
1058) and Leon Berry’'s pop and
novelty program on the Chicago Hub
Rink ditto (Audio Fidelity AFLP
1828). Let me only whisper that, while
the former instrument sounded more
like an honest pipe organ, it's a poor
excuse for an orchestra in materials like
the Coppelia Ballei, Nutcracker Suite,
Rosenkavalier Waltzes, etc., and that the
celebrated Briton’s playing seemed as
hurried and slap-dash as if he wanted
to get it over and done with as badly
as I did. As for Berty’s monstrously
jingled-up “beast”, I can only say that
in such mercilessly close and brilliant
recording as it's given here, it achieves
an almost literally ear-splitting stridency
such as I've never heard before or ever
want to hear again from any so-called
musical instrument! I'd admit that this
was a record to end all Mighty Wur-
litzer records if Leibert Takes Richmond
(Sonotape SWB 8006) hadn’t proved
that new dimensions of theater-organ
tonalities now exist in stereo — which,
incidentally, makes them considerably
easier on my nerves, if o more palatable
to my taste. (All right, write and tell
me I'm prejudiced! I certainly won't
deny it, or even claim that I'm ever
likely to become less intolerant in this
particular domain.)

Tape Reconsiderations
That isn't to say, however, that I never
change my mind. Ioften do with cerrain
records that become more listenable, or
gradually lose their appeal, upon re-
peated rehearings. Often, too, I hesitate
to accept an immediate unfavorable ver-
dict. This month I've gone back to 2
number of tapes set aside some time ago
for further consideration and, in at least
one case, I found my first impressions
entirely wrong. Ingrid Haebler's Mo-
zart Piano Concertos, K. 450 and K.
456 (Phonotapes-Sonore PM  129),
originally sounded as if something had
flawed the piano tone, but I tried it
again, this time immediately afrer de-
magnetizing my playback head and
thoroughly cleaning it and ‘the tape-
transport guides.* The trouble vanished
and the piano tone emergéd perfectly
clear and round, if rather on the small
side, as it was in the original LP (Vox

*While it isn't my proper function to evaluate
equipment and accessories, especially since I sel-
dom attempt to test them objectively, it may be
only fair to reporr (on the basis of subjective
observations only) that I have been pleased with
the effectiveness of the Audio Devices Head De-
magnetizer and the EMC "Long Life’’ dual cleaner
and lubricanr fluids I have been using; and more
thare satisied by the consistently dependable opera-
tion (for nearly a year now) of the Viking Model
FFE75SU Tape Deck, at least as used with my own
home-built preamplifiers.
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The AR-1 acoustic suspension* speaker
system is now widely recognized as reproducing
the cleanest, most extended, and most uniform
bass at the present state of the art. It is em-
ployed as a reference testing standard, as a
broadcast and recording studio monitor, as an
acoustical laboratory test instrument, and in
thousands of music iovers’ homes.

The AR-2, our second model, is a two-way
speaker system (10 in. acoustic suspension
woofer and newly developed tweeter assembly),
in a cabinet slightly smaller than that of the
AR-1—-13%2"x24"x113%". It is suitable for use
with any high quality amplifier which supplies

.10 or more clean watts over the entire audio

range.

The price of the AR-2 in hardwood veneer
is $96.00, compared to the AR-1's $185.00.
Nevertheless we invite you to judge it directly,
at your sound dealer's, against conventional
bass-reflex or horn systems. The design sacri-
fices in the AR-2, comparatively small, have
mainly to do with giving up some of the AR-1's
performance in the nether low-frequency re-
gions, performance which is most costly to come
by. The AR-2 can radiate a clean, relatively fuil
signal at 30 cycles.

The AR-2 speaker was designed as the
standard for medium-cost high fidelity systems.
Our tests have shown it to be so far ahead of its
price class that we think it will come to be
regarded as such a standard within its first year.

Literature, including complete performance
specifications, available on request from:

ACOUSTIC RESEARCH, INC.
24 Thorndike St., Cambridge 41, Mass.

* Pat. pending and copr., Acoustic Research, Inc.
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. PL 8300). Of course, nothing could be

done about the “thinnish string tone of
the orchestra itself, so this remains a
rather lightweight edition of two superb
concertos, charming in many ways, but
in no wise comparable interpretatively
with the never-to-be-forgotten Elly Ney
K. 450 78’s.

On the other hand, several older
tapes, on which I've withheld unfavor-
able reports, proved on rehearing to be
just the routine performances and un-
distinguished recordings they seemed at
first acquaintance: the Schubert C major
Symphony by Schwertfeger (Berkshire
B 2105), Scheherazade by Haffner
(Omegatape OT 3001), and Caxcasian
Sketches and Tchaikovsky String Sere-
nade by Schuster and Haffner (Omega-
tape OT 3004). Far better indices to
these companies’ current technical stand-
ards are provided by their latest
samplers: Berkshire Highlights, Vol. 2
(H 2, S-inch, $1.50) and Music for
High-Fidelity Shows (Omegatape D 8,
7-inch, $5.75), each of which provides
a wide variety of repertory, although in
unsatisfactorily short snippets and with
vocal announcements and sales pitches
which I, at least, could gladly dispense

with.

Comme Ci, Comme Ca

Another batch of tapes is of generally
satisfactory technical quality (naturally
varying considerably, sometimes accord-
ing to the age of the original record-
ings), but represents music and/or per-
formances which leave me cold or luke-
warm at best. But I certainly don’t sug-
gest that you take my highly subjective
reactions to these seriously; if you liked
the works in their disc versions, you'll
cerrainly enjoy the tapings of Irving's
Tchaikovsky Swan Lake on RCA Victor
DC 12 (Bluebird LBC 1064); Perlea’s
Tchaikovsky program on Phonotapes-
Sonore PM 112 (Vox PL 8700); and a
series of Sonotapes featuring Scherchen’s
Beethoven Overtures on sw 1015 (from
Westminster WL 5177 and 5335),
Beethoven Fifth Symphony on sw 1001
(from WL 5406), and the same con-
ductor’s extremely mannered Liszt Hun-
garian Rhapsodies on sw 1014 (from

- W-LAB 7003 and 7007); the Barylli-

i

Vienna Beethoven Septet on sw 3007
(WXN 18003); Badura-Skoda’s Moon-

| light and Pathétique Sonatas on SW

1009 (WL 5184) and ~— with others —
Schubert Trowt Quintet on sw 3008
(wL 5025); and Farnadi’s piano-solo

i Liszt Hungarian Rhapsodies on sw 1030

from WAL 213).
Scherchen is far better represented,

| o my mind, by his higbly vivacious

Beethoven Fourth Symphony on Sono-
tape SW 1039 (from Westminster WL
5406) and his truly chamber-music-
scaled Bach Brandenburg Concertos on
Omegatape OT 8006 and 3010 (no
American LP’s); while young Badura-

Skoda demonstrates his finest qualities
in the Schubert Op. 99 Trio, with
Fornier and Janigro, on Sonotape SW
1028 (Westminster WL 5188 of 1953
—but still an outstanding example of
well balanced and sparkling recording).
Another, even older (1951), but also
superb chamber-music recording, no-
table for its rich string sonority as well
as exceptionally fine interpretative in-
sight, is the Stuyvesants’ Ravel and De-
bussy Quartets on Phonotapes-Sonore
PM 103 (Philharmonia PH 104).

A group of Rodzinski Sonotapes may
leave me a bit unmoved interpretatively,
but I have to admire the masterly pre-
cision of his performances, and I relish
immensely the lucid clarity with which
he has been recorded in the Bizet
Arlésienne and Carmen Suites on SW
1033 and sw 1018 respectively (W-LAB
7006 and 7005); Franck Chassenr
maudit on SW 1020 (WL 5311);
Borodin Polovstian Dances and Ippoli-
tov-Ivanov Caucasian Sketches on SW
1029 (w-LAB 7039). Yet even such
sonic relish pales beside the profound
delights I find in the far less technically
distinguished Cluytens Berlioz L'Enfance
du Christ on Phonotapes-Sonore PM
124, two 7-inch (Vox PL 7122), for
here, although the 1951 recording still
is satisfactory enough in itself, the su-
preme attractions are the lovely music
heard in an ideally communicative pro-
jection.

Finally, there is a special batch of
tapes in which I can’t find —or want
to look for — anything to criticize, how-
ever mildly, in either performance or
recording: Friskin’s Bach Recital on
A-v 2002 (from Vanguard BG 543-5);
the Wagner Chorale’s Gregorian Chants
on Omegatape OT 8003; Novaes’s Falla
Nights in the Gardens of Spain on
Phonotapes-Sonore PM 5006 (from Vox
PL 8520); Scherchen's early triumph
with Prokofiev’s Lt. Kije Suite on Sono-
tape SW 3005 (Westminster WL 5091);
and the same unpredictable genius’s
latest masterpiece, the remade version
of Haydn’s Military Symphony on Sono-
tape SW 1042 (Westminster W-LAB
7024). Incidentally, these last two
works provide— if you can afford both
the tape and disc editions — unequalled
opportunities for making direct A-B
comparisons berween your system facil-
ities for the two mediums. With both
reel and disc spinning simultaneously
(if not for long in perfect synchroniza-
tion), I've switched repeatedly from
one to the other without being able to
detect the slightest change in quality
even at the frequency-spectrum extremes.
If you can’t do the same, I'll be willing
to bet the reason lies not in the re-
cordings themselves, but in your own
pickup or playback head, or in their
associated preamps — most probably in
not quite properly adjusted equalization
circuits.
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HI FI IN YOUR CAR
Continued from page 23

at these frequencies. Several sharp null
points are present, though, in this an-
tenna’s pattern. They ate not a problem,
because it is difficult to drive the car
straight down a null line. Fig. 4 shows
details of an experimental antenna built
along these lines. Since it is supported

Robert L. Perry

o

Fig. 4. FM antenna taped to AM whip.
entirely by the AM whip, it isn't neces-
sary to drill holes in the car body. If
you want a neater and sturdier job,
you may want to use Fig. 5 as an ex-
ample. In any case, each quarter-wave
element should be individually insulated
and connected electrically only to the
cable shield or inner conductor.

In metropolitan areas your auto-
radio whip antenna may be used by
telescoping it to 14 wave length. The
range, unfortunately, will be greatly re-
duced. FM broadcast transmitters radi-
ate horizontally polarized waves and an
antenna in a plane within about 10°
of vertical will be quite inefficient.

Other Modifications

Fig. 1 shows the tuner used with an
arbitrary auto-radio circuit. The exact
connections will depend upon the year
and make of the AM radio with which

Continned on next page
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& rrom JAPAN

From Japan’s famous precision |

laboratories — superb workman-
ship and design at less than the
cost of components of ordinary

quality. Serviced and guaranteed

in U.S.

ceel o IRTENTEY  o - ARt AR i
1/S SONY-10 MICROPHONE
NEW! Superb Dynamic Mike
Response 50-12,000
Remarkable value from world-famous Tokyo
Tsushin Kogyo. Excellent response on voice
and music; smoother than many costly micro-
phones. Very dependable; made with pre-
cision never before offered in this price
class. Recommended for professional and
hcme tape recording. Beautifully styled in
satin chrome and black. Impedance 10,000
ohms. Length 614”. Complete with stand

and cable.
$19.95

&

Worlds finest microphone for most exact- l
ing professional use. Polydirectional. $300

= TS s s B ELTEETE el

i

1/S VELVET TOUCH TA-12
VISCOUS DAMPED TONE ARM
Actually outperforms arms costing twice as

much! So gentle you can safely DROP in on -

your records, yet resists vibration better than
any other type arm. Foolproof -— kids can
handle. Fluid silicone damping soaks up arm
resonances for cleaner reproduction, better

tracking. Jeweled bearings; slide-in shells for | coupling between cathode d plate
i upli a an ate-

i screen circuits, it is possible to operate

all standard cartridges.

$19.95
NEW TP-51 TURNTABLE

Brand new improved model of world’s great:
est turntable valu2. Smooth magnetic speed
control; neon illuminated stroboscope. Husky
4 pole capacity-start motor with extra wind-
ing.

Runs cooler, smoother than 90% of |

other rurntables. Heavy cast frame and tum-
. former design.

table. Exceeds professional specifications.
$65.00

Available at most Hl FI Dedlers
- Exclusively Imported and Guaranteed by

INTERSEARCH

7 Arcadia, Cincinnati 8, Ohio
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HI FI IN YOUR CAR
Continued from preceding page

the tuner is used. Connection points
are fairly well standardized, however, so
there should be relatively little trouble.
It would be helpful to get a circuit dia-
gram of your auto radio from a parts
supplier, and correlate Fig. 1 with your
own circuit.

A better but more expensive pro-
cedure would be to build up a small

Robert L. Perry

sturdier.

Fig. 5. Roof model is neater,

amplifier and vibrator power supply to
drive a hi-fi speaker. In most cases, 6
watts at 400 cps will be adequate.

Still another option, which we chose,
is to modify the car-radio amplifier.
Ours was on a separate chassis with the
power supply. By removing the split-
inductor phase inverter, and replacing
it with a 12AU7 inverter-driver, re-
placing the output transformer, and
adding some 20 db of inverse feedback
over the entire audio amplifier, we
achieved a fabulous 1 watt at 30 cps.
In practice, the sound from our con-
verted system with an Electro-Voice
SP8B speaker is essentially flat from 40
cps to 12 Kc. This sounds terrific by
contrast with the average AM program
over the car radio.

AMPLIFIER DESIGN
Continued from page 21

achieves a high output from a pentode
without the same loss of gain that
would be necessary when cathode
coupling. Because of the extremely tight

this amplifier intw the grid-current
region and still maintain a low order
of distortion.

The partially cathode-coupled ultra-
linear circuit is another good variant,
but requires careful attention to trans-

The Circlotron obviates the necessity
for highly critical design of the output
transformer. What could prove to be
a further liability in this arrangement
is the fact that the whole of the two

B+ supplies constitute part of the
output circuit. This means they can
contribute to the frequency response or
stability characteristics of the entire
amplifier.

ARISTOCRAT ENCLOSURE
Continned from page 19

meaningless to assess an enclosure ex-
cept as concerns bass response-— and,
even then, the bass-driver characteristics
have a great effect. In view of the fact
that kit builders of the Aristocrat might
bave on hand other 12-inch drivers
than those of Electro-Voice, we tried
out some others too. They were basi-
cally similar in price and cone resonance
frequency to E-V’s 12-inch units recom-
mended for use in this enclosure. All
(including the E-V drivers) fell in
price berween $25 and $75; all had res-
onance frequencies between 40 and SO
Ccps.

There were the expected differences
in transient response and efficiency, of
course, according to magnetic structure
and (generally) price. But the bottom
response limit correlated only very
roughly with cone resonance frequency.
On the average, fundamental acoustic
loading was maintained well down to
about 37 cps, with a quite gradual in-
crease in efficiency up to about 48 cps.
There was a noticeable response dip
centered around 60 cps, ideally placed

File i
Fig. 8. Frame molding goes on in four
separate pieces, but has the appearance
of a single unit. Frame is removable.

to subdue hum and audible turntable
noises! Any other irregularities in the
bass range were not easily detected even
by trained listeners. They were mini-
mized experimentally by the addition
of a 2-by-2-inch stiffening brace inside
the top panel, and another diagonally
across the bottom part of the speaker

Continued on page 40
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HIGH FIDELITY RECORD ANNUAL: 1956

Edited by ROLAND GELATT. The sécond volume in the planned
series of High Fidelity Record Annuals. Included in this new col-
lection are reviews of classical and semiclassical music and the
spoken word which appeared in HiGH FIDELITY Magazine from
July 1955 through June 1956. Comparisons with recordings of
previous years emphasized. A performer index is included.
$4.50 237

MAINTAINING HI-FI EQUIPMENT

By JOSEPH MARSHALL. A much needed book on the specialized
approach necessary to service high-fidelity equipment. The author
discusses not only electronic faults, but the mechanical and acous-
tical defects which cause a hi-fi system to function less than
perfectly. Hard cover, $5.00 232 Soft cover, $2.90 233

HIGH FIDELITY CIRCUIT DESIGN

By CROWHURST & COOPER. Two of England’s top high-fidelity
writers give complete information on high-quality audio circuit
design procedures. The authors discuss circuit components, derive
design formulas, describe testing methods and test equipment,
and give examples of “how to” design data for the improvement of
existing audio systems. Numerous diagrams and charts. $5.95 218

AMPLIFIERS

By NORMAN H. CROWHURST. Will help solve the problems that
often arise when equipment has been built, bur won’t work. The
“Trouble Tracing Guide” gives a table of symptoms, possible
causes, and references to chapters which offer aid. $1.00 213

THE QUEST FOR QUALITY

By NORMAN H. CROWHURST. Discusses the basic requirements
for fidelity and various methods of achieving ir. Shows how
to design equalizers, how to build circuits for expanding dynamic
range, how to check equipment. Also takes up various kinds of
stereophony, and the arrangement of a listening room for the
greatest pleasure. $1.50 217

BINDERS FOR AUDIOCRAFT — attractive blue leatherette — each holds
14 issves. $3.50 each. 223

HI-FI YEAR BOOK

Edited by MILES HENSLOW of Record News

The first complete, authoritative handbook about hi-fi in
England. Not only the basic concepts of high-fidelity sound
reproduction but complete descriptions of all major British
hi-fi components.

Percy Wilson in The Gramophone says: “I Anow of no
other book like it, or ome that is so full of up-to-date and

bighly informative technical matter.” $2.25 238
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Save yourself time and trouble
by ordering your books directly from us.
Just fill in the coupon below.

audiophiles bookshelfl

HIGH FIDELITY
A Practical Guide

By CHARLES FOWLER, Publisher of AUDIOCRAFT Magazine

Whether your budget is small or large, whether you are
a beginner or a devotee from way back, this complere and
definitive guide can help you get the most enjoyment out
of your high-fidelity system.

Here is the practical, expert advice needed by everyone who
has, or expects to have, a high-fidelity system. Starting with
an introduction to sound, the author then describes the
various links in the hi-fi chain, explaining their features
and specifications so as to provide the most helpful criteria
for evaluating, and for selecting and matching components.
$4.05 234

TAPE RECORDERS AND TAPE RECORDING

By HAROLD D. WEILER. This book, by the author of the best-selling
High Fidelity Simplified, supplies the amateur and semi-profes-
sional tape recordist with sound, practical, and factual information
about all aspects of tape recording — microphones and their place-
ment for both indoor and outdoor recording, room acoustics, sound
effects, recording from discs and off-the-air, maintenance, etc. All
the vital principles necessary for the realization of opumum results
with tape recorders. Paper, $2.95 225 Cloth, $3.95 243

THE FORMS OF MUSIC

By SIR DONALD FRANCIS TOVEY. Woritten by one of the most
literate and profound of modern interpreters of music — its theory
and history, these essays are all drawn from those articles on music
which Tovey prepared for the Encyclopaedia Britannica. There
are in all rwenty-eight articles on different kinds and elements of
music—aria, chamber music, concerto, harmony, mass, melody,
opera, programme music, sonata, symphony, and others. = Paper,
$1.35 239
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ENJOY ALL T 4\1‘5
HlGH-FlDELlﬁ(%@:
CAN GIVE YOU —
WITH CENTRALAB
COMPENTROL®

You bought your hi-fi to enjoy
concert-hall realism. Are you
actually getting it? You are for sure,
if you use a Centralab Compentrol.
. When an ordinary volume control
is turned down, it not only lowers
the sound—but cuts down both the
high and low frequencies, leaving
only the uninteresting middle range.
That’s when you need a special
control that bolsters frequencies
otherwise lost.

THAT’S WHERE
COMPENTROL
COMES IN

with do-it-yourself fun!

Compentrol is a COMpensated
conTROL that provides tonal balance
of the lows and highs-— and does
it automatically at any volume level.
You hear the pleasing full range
of the orchestral score.

It’s easy to replace an ordinary
volume control with Centralab
Compentrol —in amplifiers, pre-
amplifiers, radios, TV, tuners, tape
recorders, and record players.

Buy a Compentrol from your
Centralab distributor today.

Remember, only Centralab.
makes Compentrol

6 models

suggested

| ARISTOCRAT ENCLOSURE
Continued from page 38

mounting board. Generally, bass was
full-bodied and, in our test room, well
balanced with the back panels about
2 in. from the corner walls; the upper
bass could be increased by greater
spacing.

Such deep bass is really remarkable
when the size of this enclosure is con-
sidered: it is less than 30 in. high, 19
in. wide, and about 17 in. deep — well
under 4 cu. ft. inside. We should say,
on the basis of our experience with the
KD-6, that the average builder will
find his kit fully as effective as the
factory-built Aristocrat.

TRANSISTORS

Continned from page 25

barm from temperature or interchang-
ing transistors, the stability factor §
must be low, or the DC load line steep,
or (preferably) both. Choose a typical
bias circuit that, in your estimation, can
put the transistor at the desired quies-
cent point, and calculate the wvalues of
resistance necessary. Often several sets
of resistances will be possible, and then
a choice can be made between the sev-
eral to get a steep DC load line (small
resistance in the collector and emirtter

leads) and/or a small value for §. In
general, a low value of § is achieved by
making the emitter work into a high-
resistance external circuit, and the base
into a low resistance.

3) Once the proposed bias scheme is
designed, the battery power can be calcu-
lated. If this is too high, it may be
possible to redesign the circuit to get
equal or better stability with less bat-
tery current.

4) Finally, note that the values of
load resistance and the resistors in the
base current-dividing circuit should be
large, so that not much AC power will
be lost in them. Remember that bias
circuits are no good if the resistors are
of such value that the stage won't
amplify.

Designing a bias circuit is, for the
beginner, a process of trial and error.
With a litde experience, however, he
will begin to discover shortcuts too
subtle and numerous to mention here,
and he will find himself more at ease
with the circuits. He will develop a
feeling for the circuits that will help
him select the best one instantly.

This installment should have im-
pressed the reader with some of the im-
portant things to look out for in de-
signing a bias circuit, with a few
typical circuits to work from. In future
installmenrts, the practical amplifiers dis-
cussed will of course be biased, and

The Gray Heavy Duty High Fidelity
Turmntable is so outstanding that
many of the major radio stations
have purchased units for their “'on
the air programing.”

Professional Disc
know the necessity for wow- and
rumbie-free turntables, also de-
mand Gray.

Jockeys, who

You can be safely guided by the
experience of frue experts in buy-
ing a turntable for your own use.

The GRAY professional

Turntable

See your authorized Gray
High Fidelity Dealer.

Check these features!

Choice of Hysteresis Synchronous or Induction type
motor. Cabinet available in 4 Fabrilite colors and
3 wood finishes ¢ Schara Beige or Satin Black
mounting plate ¢ Wow and rumble superior to
NARTB professional standards « Speeds 33.33

Follow the professionais, and you'll

net price
. agree on Gray.

ST RPM, 45 RPM and 7B.26 RPM « Fomous Gray
§@§ viscous-damped 108C Tone Arm for “flogting
Yyt action.” Write for complete technical literature.

RESEARCH & DEVELOPMENT CO, INC.

MANCHESTER, CONNECTICUT

Subsidiary of The Gray Manufacturing Company

Export Division: ROCKE INTERNATIONAL CORP., 13 E. 40th St., New York, N. Y., Cables: ARLAB
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from these diagrams the reader can
design more to suit himself.

Any circuit will do to bias a tran-
sistor so long as the base and collector
currents are proper. With a p-n-p tran-
sistor, current normally flows into the
transistor by way of the emitter (with
the arrow) and ox? of the transistor by
way of both the base and the collector.
(Conventional plus-to-minus current is
assumed in this series.) With an n-p-n
transistor, current normally flows into
the collector and base, and flows ot
of (with the arrow) the emitter. There-
fore, with a p-n-p transistor, the collec-
tor and base go to the negative battery
terminal, and with an n-p-n transistor
they go to the positive terminal.

Next month we will discuss param-
eters and small-signal equivalent circuits.

Further Reading
Graphical Analysis and Load Lines

Any good book on vacuam-tube am-

plifiers, for instance:

Crowhurst, N. H. ‘“Designing Your
Own Amplifier.” AUDIOCRAFT, I
(Mar. 1956), pp. 20-23, 43; 1 (Apr.
1956), pp. 25-27, 41-42; 1 (May
1956), pp. 21-23, 40-41.

Langford-Smith, F. Radsiotron Designer’s
Handbook. Harrison, N. J.: Radio
Corporation of America, 1953, pp.
481-517.

Crowhurst, N. H. “More About Load

Lines.”  Radio-Electromics, XXVII
(Apr. 1956), pp. 40-42.

Crowhust, N. H. “What is a Load
Line?”  Radio-Electronics, XXVI

(June 1955), p. 32.
Transistor Load Lines and Biasing

Krugman, L. M. Fandamentals of Tran-
szstors. New York: Rider, 1954, pp.
71-82.

Lo, A. W., Endres, R. O., Zawels, J.,
Waldhauver, F. D., and Cheng, C. C.

Transistor  Electronics.  Englewood
Cliffs, N. J.: Prentice-Hall, 1955,
pp. 131-137.

Turner, R. P. Transistors, Theory and
Practice, New York: Gernsback Pub-
lications, 1954, pp. 49-51, 57-58.

Bias Stabilization

Bevitt, W. D. Transistors Handbook.
Englewood Cliffs, N. J.: Prentice-
Hall, 1956, p. 178.

Lin, H. C. and Barco, A. A. “Tempera-
ture Effects in Circuits Using Junc-
tion Transistors.”  Transistors I
Princeton, N. J.: RCA Laboratories,
1956, pp. 369-402.

Lo, A. W, Endres, R. O., Zawels, J.,
Waldhauer, F. D., and Cheng, C. C.
Transistor  Electronics.  Englewood
Cliffs, N. J.: Prentice-Hall, 1955, pp.
137-154.

Penfield, P Jr. “Transistor Bias Stabil-
ization.” Audio, XL (May 1956),
pp- 34, 36, 38, 40-41; XL (Jul
1956), pp. 20-21, 40-44.
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Shea, R. F. Principles of Transistor Cir-
custs. New York: Wiley, 1953, pp.
97-131.

Shea, R. F. Transistor Audio Amplifiers.
New York: Wiley, 1955, pp. 96-99.

Small, R. H. “Stabilizing Transistor Am-
plifiers” Azdio, XL (Dec. 1956),

pp. 47, 76-78.

BOOK REVIEWS

Continuned from page 14

explained. Multispeaker-design informa-
tion is included, along with full infor-
mation on crossover nerworks for such
speakers, and charts and graphs that
permit the hobbyist to build his own
networks.

The second section of the book ana-
lyzes types of loudspeaker baffles and
enclosures from the simplest flat baffle
to the most complex folded-horn en-
closures. Characteristics of all types are
fully covered, and constructional infor-
mation in the form of graphs and charts
is included; with these data the hi-fi

Continued on next page
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CHRISTMAS ORATQRIO
{d. S. Bach) St Ti;omas

Choir, Letpzig Hamlmrg :
Chamber Orchestra ;
CHT/BN-21-2 (3600°, 2 :

new releases

Great Music

Gloriously recorded in
full dimension and color on

Stereophonic
Tape by Concert Hall Society

Hear these magnificent tapes now

for the unbelievably rich expe
of hearing stereophonic sound
finest!

All Concerr Hall Society Stereo-
reels, 7V4 ips,

phonic Tapes are 7”
available for either stacked or

gered heads. And note these Concert

Hall extras:

@ All CHS Tapes bring you complete works
@ All CHS Tapes come with program notes

@ All CHS Tapes are splice free
@ All CHS Tapes are packed in ottractive
@ All CHS Tapes are of highest fidelity

Concert Hall Stereophonic Tapes

feols) $23. 90

“PLANQ.CONCERTQ ‘NQ ¥
(Beolhoven) Robere
“Goldsand, Piang;
Erankfiirt O[)err:
Orchestra CHT/BN-22
(1200') $17.50

; SYMP}‘ONY NO. 2 (Bruhm:)
Frankfirt Opcra :
Oréihestra, CHT/BN-23
(1800') $17.90 =

MOTHER ;GOOSE SUITE

(Ravel)s Pu:a’elonps

Orchestra

INTRODUCTION AND

ALLEGRO (Ravel) Paris

- Chamber’ Orchestra
CHY/BN-24 (1200° ) $11.95

e

rience
at its

.- SYMPHONY NO. 3
“SCOTCH" (Mendelssahn)
- The Netberlands

* Philharmuonic Orchestra

. ‘CHT/BN-25 (IBOO) $!7 90

SYMPHONY NO. - 39
. ~{Mozart) T/;e,,x\eetberlands
i Phitharmonic Orchestra
. CHT/BN-26 (1200) $11.55

*
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IN THE SPANISH MOOD:
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Spanish::Dance No. 5
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Five Spumsh Dances

boxes

are available at record dealers and
bi-fi audio centers, or write for the
name of your mearest dealer and
for your free copy of the latest
Concert Hall catalog.
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AUDIOCRAFT
Sound Sales Directory

Following is a list of dealers who state that they carry the products specified.

KEY TO PRODUCTS HANDLED
Audio system components
Speakers and enclosures
Records and record accessories
Tape recorders
Pre-recorded tape

Radio hardware

Tools, wood

Audio parts

Microphones

Books

11 Test equipment

A series of items nmumbered consecutively is
tdentified by a hyphen beiween the first and
last numbers. Thus, 1-6 indicates 1 through
6; 8-11 indicates 8, 9, 10, and 11

"
(ol -0N0 cEN B XV, BN VRN SR

CALIFORNIA
Hollywood

Hollywood Electronics
7460 Melrose Ave.

Webster 3.8208 1,2, 4,5

Los Angeles

Beverly Hi-Fi
468 S. Robertson Blvd.

CRestview 4-8045 1,2 45,9

CONNECTICUT

Hartford

Belmont Record Shop
163 Washington St.
CHapel 9-0414

West Hartford

Audio Workshop, Inc.
1 South Main St.
Adams 3-5041

1-5, 8-10

1.5, 9, 10

DELAWARE

Newark
Delaware Music House
20 Academy St.
Endicott 8-3258 1-5, 8, 9
ILLINOIS

Chicago
Allied Radio Corp.
100 N. Western Ave.
HAymarket 1-6800 -1

Evergreen Allied High Fidelity, Inc.
2025 W. 95th St.

BEverly 8-1067 -1
Voice and Vision, inc.
921 N. Rush St. 1-11
Evanston

Allied High Fidelity Stores, Inc.
602 Davis St.
DAvis 8-8822 1-11

Oak Park

West Suburban Allied High Fidelity, Inc.
7055 W. North Ave.
EStebrook 9-4281 1-11

LOUISIANA

New Orleans

The Music Shop, Inc.
4215 South Claiborne Ave.
TW. 1.5871 1-5
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MASSACHUSETTS
Boston

The Listening Post, Inc.
161 Newbury St.

COpley 7-7530 1,2, 4, 8-10

MISSOURI

St. Louis
The High Fidelity Showroom
6383 Clayton Rd.

Parkview 1-6500 1-5, 9

NEW JERSEY

New Brunswick
Hi Fi Haven
28 Easton Ave.

CHarter 9-5130 1.5, 9

NEW YORK

Albany
Audio-Video Corporation
324 Central Ave.
3-1167

Buffalo

Frontier Electronics, Inc.
1507 Main St.
GA. 5727

New York City

Arrow Audio Center
65 Cortlandt St.
Digby 9-4730

1-5, 8-10

1.5, 8-10

1, 2, 4-6, 811

PENNSYLVANIA
Pbhiladelphia

Danby Radio Corp.

19 South 21st §t.

Rittenhouse 6-5686 1-5, 8-10

Ten Cate Associates
6128 Morton St.

Germantown 8-8500 1-5, 8-10

WASHINGTON

Seattle

High Fidelity Headquarters
603 Broadway North

CApitol 2266 1-4, 8, 10

WEST VIRGINIA

Charleston

Electronic Specialty Co.
Virginia Street W., At Park Avenue
3-5656 1-11

CANADA

Montreal
Payette Radio Limited
730 St. James West
UNiversity 6-6681 1-11

BOOK REVIEWS
Continued from preceding page

enthusiast or technician can make his
own enclosure or evaluate ready-built
or kit enclosures.

In the last section of the book, the
listening room is considered as part of
the acoustic circuit. Information on en-
closure placement and room treatment
for best hi-fi reproduction is furnished.
The appendix contains 18 complete
plans for the construction of typical
loudspeaker enclosures of all types and
for various speaker sizes.

Material in this book has been com-
piled from information provided by
several of the major loudspeaker manu-
facturers. The author is a musician and
engineer who has been intimately con-
cerned with the fields of acoustics and
loudspeaker-enclosure design for many
years. His book can be heartily recom-
mended to all who are interested in a
deeper understanding of the most highly
variable link in all sound systems.
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How to Make Good Tape Re-
cordings

C. ]. LeBel; pub. by Audio Devices, Inc.,
New York; 151 pages; price $2.50,
cloth cover; $1.50, paper cover.

In this small handbook the author has
packed a good deal of basic nontechnical
information on tape recording. It is of
most value to the beginning home re-
cordist, since it explains in the very
simplest terms the nature of sound,
how a tape recorder works, the various
kinds of tape available, and common
faults of tape recordings.

Three of the chapters have been con-
tributed by other specialists in their
fields: “Microphone Recording”, by
Vincent J. Leibler of Columbia Records;
“Tape Editing”, by A. A. Pulley of the
RCA Victor Record Department; and
“Use of Sound Effects”, by Herman H.
Haverkamp of Radio Station WNYC,
New York.

The slick-paper pages are well sprin-
kled with pictures and diagrams. A
glossary of tape-recording terms in the
back of the book explains very well a
good many common terms which the
recordist is likely to encounter and with
which he should be familiar.

Mr. LeBel is a well known authority
in the tape and audio fields. He is vice
president of Audio Devices {makers of
Audiotape), and secretary of the Audio

AUDIOCRAFT MAGAZINE



Engineering Society, having been its
first president.

This book, it might be mentioned, is
a companion volume to How to Make
Good Recordings, which was directed
toward disc recordists.

BASIC ELECTRONICS
Continned from page 31

lewed by a correction factor. For the
circuit in Fig. 4 the correction factor
is 0.995, and the resonant frequency
is 1,584 cps: a downward shift of 8
cps, or 0.5%.

This subject will be continued (and
concluded) in the second part of Chap-
ter 15, which will appear in the next
issue.

PORTABLE HI FI

Consinned from page 29

the lid closed were 46 X 40 XX 29 in.

The next problem, and one of no
mean importance, was designing the
speaker enclosure. It had been my
previous experience that if all spurious
cabinet vibrations were eliminated, if
sufficient volume and damping material
were provided, and if proper tuning to
the specific speaker were accomplished,
then the bass-reflex enclosure was not
only desirable but pretty hard to beat.
My problem was how to use the bass
reflex and still have the thing go
through a door. By using a 12-inch
speaker, to help hold down the necessary
internal volume, I found that it could
be done. Another consideration in the
selection of the speaker was its power-
handling capacity. Since the amplifier
was rated at 30 watts, the speaker had
to be able to handle at least that to
preclude separation of the cone from
its suspension by an inexperienced oper-
ator. The cabinet material was 34-inch
birch plywood with 2 X 2 and 2 X 4
framing, and all joints were glued and
screwed. All large areas of the plywood
were broken up by 2 X 2 bracing strips
installed at erratic angles. Using an
audio oscillator, the port was tuned to
match the speaker.

I found that one of the easiest places

Fig. 3. How the equipment is arrange
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t0 make a mistake that could seriously
affect the fidelity of the whole system
was in setting up the switching circuits
between units. In a panel on the slanted
front of the cabinet, between the Ampex
recording amplifier and the Fisher FM-
AM tuner (Fig. 3), there are mounted
a double-pole double-throw switch, a
standard phone-jack mike receptacle as
used on most high-impedance mikes, a
Cannon mike receptacle, and a Jones
plug power takeoff for an external
mixer. The points where mistakes are
easy to make are in the plug connec-
tions to the double-pole double-throw
switch (from mike to recorder through
the switch, and from the control unit to
the recorder through the switch). The
connections must be correctly wired, Fig.
4, since the input lines from the mike
and mixer are low-impedance two-con-

FROM CANNON INPUT
MIKE PLUG
ON FRONT PANEL

FROM FISHER
CONTROL UNIT

Oll\g—

]

CANNON PLUG (2 3
TO TAPE RECORDERY_ §
AMPLIFIER

Fig. 4. Wiring of recorder input switch.

ductor shielded cables, and the input
line from the Fisher control unit is a
cathode-follower single shielded cable.

It is necessary for the inputr switch
on the recording amplifier to be set at
the unbalanced bridge position when the
recorded signal is coming from the con-
trol unit; this may be fed by the record
player, FM-AM tuner, or a high-im-
pedance mike. The input switch on the
Fisher control unit must be set to coin-
cide with the input desired: the tape
recorder, high-impedance mike, FM-AM
tuner, or the phono pickup, all of which
go through the control unit. Because
the tape-output jack on the Fisher con-
trol unit is connected before the volume
control, it is possible to record a radio
program while it is being listened to,
or, by turning the gain down on the
control unit, it can be recorded without
audible monitoring. This is true also for
phonograph records and for high-im-

Continued on next page

THE NEW
DUQ-SPEED

TURNTABLE
FEATURES
LESS
RUMBLE
FLUTTER
wWOow

AT HALF
THE PRICE

Other Duo-Speed features
include: Belt Drive, 2-Speed
(3315 -45 or 33V4-78 RPM)
Control, Pop-Up 45 RPM
Center, Shielded Motor. A
deluxe hand-rubbed walnut
base is available at slight ad-
ditional cost.

For full details and name of
dealer nearest you write:

COMPONENTS

CORPORATION
Department D2

DENVILLE 'é\gNEW JERSEY®

43



COM,”G to your Qity

HIGH FIDELITY MUSIC SHOWS

See and bear the latest

in HIGH FIDELITY from

leading high fidelity manufacturers . . .

Don't miss these public showings of Hi-Fi Equip-
ment . . . from the most economical units for the
budget-minded to spectacular home music theatres
... compare and enjoy them all. Componeats and

complete systems will

be displayed.

THREE DAYS OF CONTINUOUS DEMONSTRATIONS

1P.M. to 10 P.M.
Pittsburgh March 8, 9, 10 Penn-Sheraton Hotel
Baltimore March 29, 30, 31 Lord Baltimore Hotel
Philadelphia Aprit 5, 6,7 Benjamin Franklin Hotel
Seattle August 23, 24, 25 To be announced
Portland, Ore. September 6, 7, 8 To be announced
Cincinnati September 20, 21, 22  Sheraton-Gibson Hotel
Miami October 18, 19, 20 McAllister Hotel
St. Louis November 22, 23, 24  Statier Hotel

ngn E"terp”ses, lnc 500 North Dearborn Street, Chicago 10, lilinois

Inside Acousti-Magic ’

DIMENSIONS

Highboy 387" H x 23%" W x 22 D
Lowboy 26%2" H x 35%" W x 22" D
Shipping Wt. 100 |bs

GUARANTEE—

(3

Acousti-Magic must give com-
plete - satisfaction sound and
sight or return it for a full
refund.

For Complete Details write
for our free Brochure.

ACOUSTICAL
DEVELOPMENT CORP.

DEPT. A-1, 577 NEWBRIDGE AVE.
EAST MEADOW, L.1., N. Y,
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\IT

in KIT CABINETRY

ACOUSTI-MAGIC FEATURES

¢ SUPERIOR PERFORMANCE
in direct comparison
* VERSATILITY
expansion to multiple speaker system
* FINE FURNITURE
no end grain or joints visible
¢ EASE OF ASSEMBLY
cleverest new idea in kit cabinetry
CONVERTI-BASE
high and low boy in one unit
° 3/4' CONSTRUCTION THROUGHOUT
solid, stiff and sturdy
¢ NO RISK HOME TRIAL
unconditionally guaranteed

Choice of Mahogany, Oak, Walnut or Fir

From $54.75 to $79.50

Kit includes grille cloth, frame and internal

damping material. Specify speaker and size
when ordering.
All prices F.O.B. East Meadow, N. Y,

STANDARDS of EXCELLENCE

i

PORTABLE HI FI
Continned from preceding page

pedance mikes. The input switch on
the recording amplifier must be turned
to the microphone position to provide
for the low-impedance line from the
mixer or from a low-impedance mike.

Since this machine was intended for
general use, and not just for one trained
operator, it was necessary to make up
a list of operating instructions. These
instructions were pretty much cookbook
style, and they necessitated labeling all
the important controls of the machine.
This was done by using large white de-
cals. Both letters and numerals were
used because, with the large number of
controls, we wanted to avoid as much
confusion as possible. The problem of
allowing inexperienced persons to oper-
ate the unit did not prove a serious one,
and routine maintenance keeps every-
thing in top operating condition.

There is one problem that cannot be
solved with a slide rule in the realiza-
tion of such projects as this. Schools
are financed with public funds, which
mzkes it necessary to justify each ex-
penditure in terms of educational advan-
tage to the pupil. This is as it should
be. In case some readers may want to
get such a machine authorized for use
in their local schools, I will list a few of
the benefits that may be derived.

First, it can be a motivator to stimu-
late creative thought. These creative
thoughts may be put in written form,
such as scripts. This brings up oppor-
tunities for teaching comrgosition, pen-
manship, and spelling. All this, remem-
ber, was initiated by the tape recorder.
Listening to one’s own efforts at a later
time allows for more objective self-
evaluation. Co-operation is learned
through projects requiring group effort.

Developing appreciation of good
music becomes a much simpler prob-
lem when the music sounds as the com-
poser and interpreter intended it to. An
instrumental-music program is assisted
immeasurably, since progress is immedi-
ately obvious and encouraging to the
student. This growth in accomplish-
ment can be the finest type of inspiration
to the pupil. There are also, of course,
the readily apparent uses in the im-
provement of reading and speech.

All these advantages are purely aca-
demic. In addition, exposure of students
to quality sound systems can do much
for the advancement of high fidelity.
When Johnny goes home and tells dad
that his hi-fi table model sounds ter-
rible compared to the system at school,
you can be sure that dad will end up
with a better system soon.

AUDIOCRAFT MAGAZINE



WOODCRAFTER
Continued from page 8

The basis of plastic resin glue (Fig.
4) is formaldehyde, uric acid, and other
chemicals. Like casein glue, it is avail-
able as a fine white powder which must
be mixed with water before it is ready
to be used. However, plastic resin glue
should be spread in a thin coat; this
means the joint must fit snugly. It has
many applications in cabinet work, ve-
neering, building construction, boars,
aircraft, and other projects, indoors and
out. Since it does not stain, it lends
itself especially to use on light-colored
woods. Working temperature should

Courtesy United States Plywood Corp.

wéédwoad
WarEpproOf
. RESQRCINOE

NEw vogx 3a. M-

Fig. 5. A completely waterproof glue.

.never be less than 70° F, and higher
temperatures will speed the setting of
the glue. Light work can be handled
after 6 or 7 hours under pressure; heavy
work requires 10 hours or more.

Where a completely waterproof glue
is needed, resorcinol resin glue is the
adhesive to use. It comes in two-part
cans, 2 liquid resin in one and a powder
catalyst in the other (Fig. 5). The wwo
are mixed when the work is ready to be
glued. It is particularly suited for use
on outdoor furniture, boats, and other
equipment constantly exposed to weath-
er. Since heat speeds up the setting of
the glue, place the container of mixed
glue in cold water to retard the setting
while you are using it in warm weather.

Polyvinyl glue (Fig. 6) is more pop-
ularly known as “white glue” because

MARCH 1957

of its color. It is strong, stainless, and
dries clear, requiring only half an hour

for setting on most woods at a tempera- |

ture of 70° F. With a thin coat applied
to each surface, the work should be
clamped until the glue sets. Its range
of application also includes paper, cloth,
leather, china, hardboard, hard plastics,
and other materials. The glue is pack-
aged ready to use in tubes, jars, and

Courtesy Paisley Products, Inc.

Fig. 6. Quick-setting ready-mixed glue.

handy plastic squeeze bottles, and is
gaining new friends every day as a good
all-around adhesive. However, where a
water-resistant glue is needed, a plastic
resin or casein glue should be used.

Clamps

The woodworking clamp provides the
pressure essential to a good glue joint.
The choice of clamp is determined by
the type and size of the job.

C-clamps or carriage clamps (Fig. 7)
are available in sizes from 2 in. to 20

C~CLAMP

Fig. 7. Popular home-workshop clamp.

in.; practical sizes for a home workshop
are 6 in. to 10 in. The C-clamp is
useful for clamping pieces of irregular
shape, for holding jigs on power tools,
clamping metal parts together, and many
other chores. When clamping wood, use

Continued on next page

the specs proveit...in HI-FI

20-WATT
Ultra-Linear
AMPLIFIER

KIT $49°
WIRED $79°

COMPLETE with
Preamplifier, Equalizer & Control Section

Highest quality Williamson-type complete-facil-
ity amplifier that sets a2 new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). 1M Distortion: 1.3%.
Max Harmonic Distorlion: below 1%, 20-20,000
*ps. within 1 db of 20 w. Power Resp (20 w) : ==0.5
db 20-20,000 cps; ==1.5 db 10-40,000 cps. Freq Resp
(34 w) : ==0.5 db 13-35,000 ¢ps; ==1.5 db 7-50,000
eps. 5 feedback equalizations. Low-distortion feed-
back tone controls. 4 hievel & 2 lo-level inputs’
Conservatively rated, fully potted output trans-
former: grain-oriented steel, interleaved windings.
8147 x 15" x 10”. 24 Ibs. Matching Cover E-1, $4.50

NEW! 60-WATT

Ultra-Linear
POWER

AMPLIFIER

KIT $72%
WIRED $99°

330 Output XEMR

Superlative performance through world's finest
components & circuitry — at incredibly low
price. EF86 volt amp!l direct-coupled to
6SN7GTB K-coupled phase inverter driving two
U/L-connected p-p EL34 output tubes. GZ34
extra-tugged rectifier. Rated output: 60 w. (130
w pk). IM Distortion: less than 1% at 60 ‘w;
0.5% at 50 w. Harmonic Distortion: less than
0.5% from 20-20,000 cps within 1 db of rated
power, Sine Freq Resp: at 1 w: *=0.1 db 5-
90,000 cps (=1 db 2-160,000 cps); at 60 w: 0.1
db 16-90,000 cps. Square Wave Resp: excellent
20-25,000 cps; 3 usec rise-time. Sens: 0.55 v for
60 w. Inversec Feedback: 21 db. D Factor:
17. Input level control. Both bias & DC-bal adi.
7" x 147 x 8. 25 lbs. Matching Cover E-2, $4.50

NEW! HF61
PREAMPLIFIER

‘with Power Supply: KIT $29.95 WIRED $44.95
Does not add distortion or detract from wide-
band or transient response of finest power am-
plifiers at any control settings. High-quality
feedback circuitry throughout & most complete
control & switching facilities. Feedback scratch
& rumble filters, equalizations, tone controls.
Centralab Senior “Compentrol” loudness con-
trol, concentric level control. 4 hi-level, 2 Jo-level
switched inputs. Extremely flat wideband freq
resp: =1 db 8-100,000 cps; #0.8 db 12-50,000
cps. Extremely sensitive. Negligible hum, noise,
harmonic or IM distortion. 4-7/8” x 12-5/16%
X 4-7/8~. 8 Ibs.

COMPLETE with

FACTORY-BUILT

Cabinet

NEW! o
2-WAY SPEAKER ¥33% @
SYSTEM HFS1 — -=°

Jensen heavy-duty 8”7 woofer (6.8 oz. magnet) &
matching Jensen compression-driver exponential
horn tweeter with level control. Smooth clean
bass & crisp, entended naturzl highs. Factory-
built tuned bass reflex imported white birch
hardwood cabinet (not a kit). Neutral acousti-
cal grille cloth framed by smooth-sanded solid
birch molding. Freq Resp — woofer: =4 db
max. variation 80-2000 cps; tweeter: =2 db max.
variation 2000-10,000 cps; overall response:
=6 db 70-12,000 cps. Power-handling capacity:
25 w. Bookshelf size: 287 x 117 x 97. 19 Ibs.
Wiring Time 15 min.

See these *‘BEST BUYS' IN STOCK at your

distributor. Write for FREE Catalog AC.3
Y E/C S
G seooiiyn 11, .

Pricer 5%,

igher on
Weat Comst.
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Qitloitative SAMS:

AUDIO BOOKS:
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Hi-Fi HANDBOOK

This new book by William F.
Boyce provides comprehensive
information for audiophiles and
technicians interested in Hi-Fi
design, selection and installation.
% Chapters cover: Fidelity, Sound
Theory and Distortion; Loud-
speakers; Baffies and Enclosures;
Amplifiers, Preamplifiers and
Controls; Program Source Equipment; Systems
Design, Selection and Installation. Really covers
the subject, with invaluable hints on equipment
selection, operation of program sources, speaker
location and system installation.

240 pages; 5% x 814"; fully illustrated. . $3-00

THE RECORDING AND
REPRODUCTION OF SOUND

Oliver Read’s popular best-seller;
favorably reviewed by leading
authorities on audio. Widely used
by sound engineers, audiophiles,
public address technicians, broad-
casting stations, recording studios
and audio students. Authoritative
chapters cover: behavior of sound
basic recording methods; the decibel;

waves;
phono reproducers; cutting styli; microphones;
foudspeakers and enclosures; amplifiers; AM and
FM tuners; home music systems; public address

systems—plus hundreds of other sub-
jects. Ilus.; 810 pages; 6x97; hard cover

$7.95

TAPE RECORDERS:
HOW THEY WORK

Gives you an expert understand-
ing of tape recording. Explains
magnetic recording theory; de-
scribes characteristics of tape;
tells how a recorder operates; dis-
cusses motorboard mechanism,
drive motors, volume indicators,
bias oscillators, equalization cir-
cuits, amplifiers and magnetic heads. Tells you
how to get best frequency response, how to avoid
overload, how to obtain best bias settings; in-
cludes procedures for testing recorders

and tape.176 pages: illus.; 514x8%%7. ... .. $2-75

ATTENUATORS, EQUALIZERS
AND FILTERS

Thoroughly describes design,
application and theory of opera-
tion of every type of Attenuator,
Equalizer and Wave Filter. Covers
equalization and attenuation used
in audio recording and reproduc-
ing systems, both professional and
home-type. Includes chapter on
Hi-Fi crossover networks. Provides time-saving
charts which permit the easy determination of
component values required in designing equalizers
and filters. Indispensable to technicians in radio,
television and cinema work, and to audiophiles.
176 pages: 5% x 8l47; hard cover;

iHustrated. . ... $4-00

PUBLISHED BY
-« HOWARD W. SAMS & CO,, INC. ..

Order from any Radio & TV Parts Distributor,
or mail to Howard W. Sams & Co., inc.,
Dept. 16-C7, 2201 E. 46th St., Indianapolis 5, Ind.

Send books checked below. § enclosed
[ Hi-Fi Hondbook {$3.00) O Tape Recorders {$2.75)
O Recording & Reproduction of Sound ($7.95)

O Artenuators, Equalizers & Filters (§4.00)

Name

Address

City. Zone Stote.

© 00 0008080000000 00006000600 0600 0000000600000 0000 008000000000 0000000000060 060 0000000060000 000000006000 000800080008880608 0003800000000 00TST
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WOODCRAFTER
Continued from preceding page

small plywood squares to keep the jaws
of the clamp from damaging the work.

For home workshop use, the 6-inch to
12-inch sizes of hand-screw clamp (Fig.
8) are recommended. For larger work
they can be bought with openings up
to 20 in. They can be used for many
clamping operations such as on tapered
surfaces, since the angle of pressure is
adjustable.

Bar clamps or pipe clamps are used
for holding wide assemblies together.
Use wood blocks to prevent marring

HAND SCREW
CLAMP

Fig. 8. Can be used on tapered surfaces.

the stock and alternate the clamps on
opposite sides of the work. If the wood
tends to buckle, flatten it with boards
across each end of the work held fast
with C-clamps or hand-screw clamps.
In gluing up a table top, there will be
less chance of future warping if narrow
strips of lumber are used rather than
wide boards. Another precaution is to
alternate the direction of the end grain
of the boards.

Gluing Hints

1) Mark surfaces to show where they
are to be joined.

2) Have clamps properly adjusted in
advance to the right opening.

3) Check your work by clamping
pieces together without glue to see if
all joints fit correctly.

4) Be sure the surfaces to be glued
are dry and clean. Old glue must be
completely removed.

S5) Use the correct glue, mixing only
the amount necessary and following the
manufacturer’s directions.

6) A rough surface has greater hold-
ing power than a smooth surface. Use a

PROFESSIONAL
DIRECTORY

Artisan

Build-It- Yourself
ELECTRONIC ORGANS

Send £1.00 for ““Organ Builders Manual®

ELECTRONIC ORGAN ARTS
4878 Eagle Rock Blvd.
Los Angeles 41, Calif,

S

~

e

antenna systems

High gain broadband FM Antennce fo:r wmo-
tuner sensitivity to 72 or 300 ohm inputs. Pro.
vides eoptimum signal level for best recording
of high fidelity broadcasts.

APPARATUS DEVELOPMENT €O

FM/Q Dept. Waethersfield 9, Conn.

GIBSON GIRL TAPE SPLICERS

NO S5CISSORS!
NO RAZOR BLADES!

Diogonal cuts tope ends
nd troms splice edper

At Your Dealers

KLeeNeeDLE

KleeNeeDLE automaticoily keeps
record changer needles ciean.
It is designed to remove the
fomilior ''dust-blob’’ from under
the needle point. At Your

TRIES CORP. Bayside 61, N. Y.

D-O~FILE

ly new method lor fling fieer secords

NO INDEXES!

NO JACKETS!
NO SLEEVES!
NO ALBUMS!

ROBINS INDUSTRIES CORP.
Bayside 61, N. Y.

rasp or coarse sandpaper to open the
pores of the surfaces to be glued.

7) Both glue and wood should be
at least at normal room temperature for
proper absorption of glue by the wood
pores.

8) Apply glue with a stick or brush,
covering the surface without overloading
it.

9) When gluing the porous end
grzin of wood, first apply a thin coat
and, when it becomes tacky, apply a
second coat before joining the parts.

10) In clamping, do not apply so
much pressure that the parts buckle or
the edges become marred. Doing so can
result in a glue-starved joint.

11) Remove excess glue before it
dries by rubbing with sawdust.

12) Allow assembled piece to dry
according to manufacturer’s directions.
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Twenty-four hours is a safe time limit
usually.

13) If excess glue has dried on the
work, remove it with a chisel or knife;
never use a plane.

14) Using glue wherever wood is
brought together by nails or screws adds
strength to the joint. In such cases the
nails or screws supplant the need fos
clamps.

GROUNDED EAR
Continued from page 4

measurement, it will not serve alone as
a true measure of cartridge response on
typical commercial recordings.

Fairchild XP-2 Cartridge

If 1 seem to be devoting this issue en-
tirely to cartridge news it is because,
by coincidence, I have received two that
are well worth discussing. For the
second, Fairchild has announced an ad-
dition to its commercial line. Those
who have visited audio shows in the past
year have no doubt heard Fairchild's
XP-2, an experimental handmade modi-
fication of its regular 225A. 1 hope
shortly to present some measuted data
on the XP-2. For the moment, let it
suffice t0 say that many others who
have had the opportunity to hear and
try it share my opinion that it is one of
the very finest cartridges so far devel-

LEGS!

® legs screw in and out in
a jiffy.

® Rigid support with heavy
gauge bracket

® Recessed solid brass tip

Genuine hardwood

® Gracefully tapered, sanded
ready for finish

SET of 4...

with 4 adjustable brackets
for straight or flare style
and all hardware,

Sizes
3% - 4.00 16” -5.75
6” -4.25 18” - 6.50
97 -475 227 -7.25
12”7 -525 28" -8.25
Satisfaction Guaranteed
Some uses:

Chests — bookcases — TV
and Hi Fi consoles — all
tables, — chairs, etc.

Send check or Money Order,
Postage Paid — tL.S.A.

(Serry no C.0.D.)

CUSTOMLINE
CABINET CO.

Dept. AC3
Box #267
East Orange, New Jersey
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oped. Especially notable is the extremely
low IM distortion.

The XP-2 has hitherto been made
available only to a few, for the pur-
pose of obtaining user experience and
reaction. It is now available through
regular audio dealers at a price of $60.
I am not sure that most people would
find the difference in price berween the
XP-2 and the extremely fine production-
model 225A audible or justifiable, but
a few who are chasing perfection may
consider the premium worth while.

Tuner Note

The trend toward wide-band FM de-
tectors continues. Now Fisher announces
a new tuner, the FM-90, which has
wide-band detection and what is claimed
to be an unusually effective limiter for
noise reductien. If the FM-90' lives up
to previous Fisher performance in other
respects, these improvements will make
it a hot item indeed.

READERS’ FORUM
Continned from page 17

quantity, and others said am order for a
single motor wonld be impossible.

“On this basis, $45.00 is still a good
price. It is, however, a new price to
me, as the enclosed photostats will show.
. . . There was nothing in my request
for motor prices or in their reply and
invoice to indicate that the price I paid
was other than normal, and I proceeded
on this assumption. Hence the figure
I gave you.”

We apologize for whatever incom-
venience may have been cawsed readers
by the incorrect price quotation. What-
ever the reason for the mixup, it is a
consoling fact that, as Mr. Geraci says,
the Eastern Air Devices motor 35 a very
good buy even at $45.00.

TRADERS” MARKETPLACE

Here’s the place to buy, swap, or sell
audio equipment. Rates are only 20¢ a
word (excluding address) and your ad-
vertisement will reach zo,000 to 35,000
readers. Remittance must accompany
copy and insertion instructions.

$200 MONTHLY POSSIBLE, sewing babywear! No
house selling. Send stamped, addressed envelope.
Babygay, Warsaw 105, Indiana.

@ -
NOW OPEN! New Jersey’s newest and finest
audiophile center, “’"Hi-Fi Haven’’ (formerly Mon-

mouth Music House). C 1 d ation
facilities featuring the ““AudioVac’’, free parking,
courteous T and professi 1 advice, ser-
vice lab y on premi de-ins accepted,

2
full line of components, kits, and packaged sys-~
tems, competitive prices. Exceptional vaiues dur-
ing opening weeks. Unique mail order service
available, write for information, Hi-Fi Haven, 28
Easton Ave., New Brunswick, N.J. CHarter 9.5130.

TAPE RECORDERS, jape. Unusual values. Free
;?tyalog. Dressner, 69-02D, 174 $t., Flushing 63,

®
TEST YOUR RECORDER’S PERFORMANCE. Ex-
cerpt Dubbings D-110 test tape $.98*. Blank re-
cording tape 3”7 reel: 3 reels $1.00*. Free catalog!
*Add postage. Amertest Products Corp., 1280-B
Sheridan Ave., Dept. AC3, New York 56, N, Y.

You can have
the finest sound
reproduction
throughout all
frequency ranges
without distortion

You will hear a remarkable difference in
the clarity of Norelco *Full Response
Speakers. In a single speaker, twin-cones
reproduce low frequencies, middle
range, as well as the higher frequencies
extending beyond the audible range—
without distortion.

pom—m—— 2 ,___,q___,.?\
Noreloo FRef

speokers ore available
577, 8% or 127 sizes in
standord impedances.
Pricedifrom $6.75 to $59.98
Blue prints are available
for the do-it-yourself
enclosure builder.

5 o o S S ey

WHY ARE NORELCO
FRS SPEAKERS
SO EXCEPTIONAL?

They have incorporated a number of
technical refinements which are evident
the moment you listen. The air gap has
been made long so that the coil is com-
pletely enclosed in an even magnetic
field at all times. A copper ring has been
fitted into the deep air gap to keep the
voice coil impedance constant over the
whole frequency range; this avoids in-
correct matching. High flux densities are
obtained through the use of “Ticonal”
magnet steel.

Norelco FRS
Improved Boss Reflex
Enclosures are available in
three sizes; FRS Enclosures I, Il ond [11.

“Priced from $33.75 to $119.95.

Norelco speaker-matched enclosures are
scientifically designed acoustical boxes
which enhance the exceptional tone
qualities of FRS speakers; bringing out
their true performance values.

Norelco FRS Speaker Enclosures are
available in three sizes to match the char-
acteristics of the speaker in use. Supplied
in either mahogany or blond, these en-
closures incorporate a removable base
permitting the enclosures to be placed
horizontally or vertically to suit any
room arrangement or decor.

ADD TO... and improve any sound

system with /Vare/co®
*FULL RESPONSE SPEAKERS
Write today to Dept. M3 for brochures
and prices of these unique speakers.
NORTH AMERICAN PHILIPS CO., INC.
100 E. 42nd 5f., New York 17, N.Y.
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preamplifier, complete S168°

J/}M L_/ / yrrf
; $198*
 *slightly higher

west Of
the Mississippi

write for fiterature %

maraniz company

44-15 Vernon Bivd., Long island City 1, N. ¥

e ccual o (e
for everything in hl—ﬁl
* GET THE MONEY-SAVING 1957

ALLIED CATALOG

2% - > <]
iy e :

featuring the 4
world's largest ¢
stocks of systems ¢
- & components

! free!

SEND FORIT. &

Here’s your complete money-saving guide
to Hi-Fi. Shows you how to select a cus- 5
9. tom Hi-Fi music system for your home at %
. no more than the cost of an ordinary

phonograph. Tells you what to look for
~+ and how to save money. Offers the world’s
largest selection of complete Hi-Fi sys< i
tems as well as individual amplifiers,
tuners, changers, speakers, enclosures and
accessories. Want to build-your-own?—
see the famous Hi-Fi nigHT-£ITS. For
everything in Hi-Fi—for everything in Elec-
tronics, get the FrREE 1957 aLLIED Cataloz. |

ALLIED{R_ADIW rres

m.s,ccsmsu i

ALLIED RADIO CORP. Dept. 89-C~7
100 N. Western Ave., Chicago 80, Ill. &
{J Send FREE 1957 ALLIED Catalog
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]
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TAPE NEWS
Continned from page 13

for single-mike recording technique by
several record companies, multimike re-
cording is more versatile and often gives
better results than can a single mike.

The requisite items for multimike
recording are an input mixer, two or
more microphones, and a pair of high-
fidelity headphones. Mixers, which pro-
vide independent control of volume
from two or more input sources, are
available at a cost of from $5 to $1,000
or more. There are two basic types,
sometimes termed “wet” and “dry”, on
the basis of their circuitry.

Although there are enough unclassifi-
able mixers on the market to confound
any attempt at distinguishing wet from
dry mixers, it is usually deemed accept-
able to consider as “wet” any mixer that
has an independent preamplifier stage
for each input channel. Dry mixers,
then, are those which do their mixing
before preamplification, thus having a
single preamplifier stage serving all in-
puts, or which have no preamplifier
stages at all. This dubious distinction
will be challenged by those who feel that
the important difference lies in how
signals are mixed (through tubes or
directly from the controls) rather than
where they are mixed, but the distinc-
tion is not really important except as it
affects mixer performance.

There is some insertion loss intro-
duced by all dry-mixer circuits, so if a
dry mixer is inserted between the mikes
and the preamp input, it will reduce
the system signal-to-noise ratio. Also,
some dry mixers introduce serious high-
frequency losses because of their very
high-impedance circuits, although their
generally low cost makes them attractive
to budget-conscious recordists. They run
from about $5 to $75, whereas the
cheapest wet mixer is likely to be priced
at around $20. The best wet mixers,
with low-impedance input transformers,
step-type attenuator controls, a db meter,
and balanced 600-ohm output, start at
around $200 and go beyond $1,000.
Such deluxe instruments are fine, but
most home recordists can get along with
something more modest.

Wet mixers are generally quieter and
more positive in operation than dry
types, and their isolated input stages
permit the use of different input imped-
ances in different channels. Cost is their
most important drawback as far as the
amateur recordist is concerned, although
some excellent ones can be home-con-
structed for a fairly modest sum.

With a mixer providing independent
control of several microphones, many
of the compromises necessitated by
single miking can be largely avoided
and all sorts of special effects can be
achieved. Comprehensive multimiking

has, in fact, been the basis for some of
the most spectacular “hi-fi” recordings
on the market today, but it is also a
source of musical mayhem.

While it is possible to get improved
results from multimiking a large group,
it is also easy to produce very much
worse recordings than could ever resule
from single-mike pickup. The imbal-
ance and sonic mish-mash of a badly
multimiked tape can sow seeds of de-
spair in even the most ardent recordist,
but the realism of a good multimiking
job can be worth 25 failures.

It cannot be too strongly emphasized,
though, that anyone contemplating a
multimike recording should be confident
that he has learned how to handle single
mikes, and should be thoroughly famil-
iar with the individual characteristics
of each microphone he intends to use. It
may be difficult to learn how to analyze
the causes of an unsatisfactory single-
mike recording, but even a topnotch
recording engineer can grow gray hairs
trying to analyze multimiked sound.
However, for anyone who feels ready
for it, and is willing to part with the
necessary cash for a couple of addi-
tional microphones, a good input mixer,
and a pair of high-fidelity headphones,
multimiking can open up a whole new
field of experimentation and perplexiry.
It can also make the difference between
good recordings and excellent ones.
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