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The search for low-noise preamplifiers leads into many strange channels-
in this instance, the author made a complete study of noise-producing ele-
ments and evolved the simple cascode circuit shown above. See page 23.

THE RECORD DEALER VIEWS THE STYLUS PROBLEM
BUILDING SIMPLICITY INTO THE HI-FI SYSTEM
HIGH-GAIN TRANSISTOR AMPLIFIER

THE “PATRICIAN” GETS A HOME WORKOUT

_ WWW.anV.COI’n _

Building a “Patrician” for yourself may
seem a forbidding project, but data in
this issue makes it easy. See page 37.
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THE STANDARD OF COMPARISON FOR OVER 20 YEARS

FROM STOCK...I|TEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

LINEAR STANDARD series
Linear Standard units represent the acme
from the standpoint of uniform frequency
response, low wave form distortion,
thorough shielding and dependability. LS
units have a guaranteed response within
1db. from 20 to 20,000 cycles.

Hum balanced coil structures and fulti-
ple alloy shielding, where required, pro-
vide extremely low inductive pickup.
These are the finest high fidelity trans-
formers in the world. 85 stock types
from milliwatts to kilowatts.

HIPERMALLOY series

This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and lighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalioy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and fow hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.

OUNCER series

UTC Ouncer units are ideal for portable,
concealed service, and similar applica-
tions. These units are extremely compact
... fully impregnated and sealed in a
drawn housing. Most items provide fre-
quency response within 1 db. from 30 to
20,000 cycles. Maximum operating level
0 db. These units are also available in
our stock P series which provide plug-in
base. The 0-16 is a new line to grid trans-
former using two heavy gauge hiper-
malloy shields for high hum shielding

SPECIAL UNITS
TO YOUR NEEDS

If you manufacture high fidelity
gear, send your specifications
for prices.

TYPICAL UNITS

15-10X Shielded Input
Multipie line {50, 200, 250, 500/600, etc.)
to 50,000 ohms . .. multiple shielded.

15-13 Plate to Two Grids
Primary 15,000 ohms.
Secondary 95,000 ohms C.T.

o LS-50 Plate to Line
15,000 ohms to muitiple line . .
level.

T -+

+15 db.

LS-63 P.P. Plates to Voice Coil
Primary 10,000 C.T. and 6.000 C T. suited
to williamson, MLF, ul.-llnear clrcuits

Secondary 1.2, 2.5, 5, 75, 10, 15. 20,
30 ohms. 20 watts. *

HA-100X Shielded taput
Multiple line to 60,000 ohm gnd ... tri-
alloy shielding for low hum pickup.

L =

HA.106 Plate to Two Grids
15,000 ohms to 135,000 ohms in two sec-
tions ., 12 db. level.

HA-113 Plate to Line
15,000 chms to multiple line . ..
level ... 0 DC in primary.

HA-133 Plate (DC) to Line
15,000 ohms to multiple line. ..
fevel ... 8 Ma. DC in primary.

A-10 Line to Grid
Multiple line to 50,000 ohm grid.

A-18 Plate to Two Grids
15,000 obms to 80,000 ohms, primary and
secondary both split

A-2D Mixing Yransformer
Multiple Iine to multiple iine for mixing
mikes, lines, etc.

A-26 P.P. Plates to Line
30,000 ohms plate to plate, to multiple
line.

0-1 Line to Grid
Primary 50, 200/250, 500/600 ohms to
50,000 ohm grid.

0-6 Plate to Two Grids
15,000 chms to 95,000 ohms C.T.

0-9 Plate (DC) to Line
Primary 15,000 ohms, Secondary 50,
200/250, 500/600.

0-14 50: 1 Line to Grid
Primary 200 ohms, Secondary :5 megohm
for mike or line to grid.

CASE  LSa1 1S-2 Ls-3
tength 38~ 4-7/16” 5-13/16~
width 2%" 312" 5
Height 3%~ 4.3/16” 4-11/16~
Unit wt.3 Ibs. 7.5 Ibs. 15 Ibs.

Case H-1 H-2
Length ___2%" 3-9/16~
width _____1-15/16" 2-13/16"
Height __ 31~ 3w~

Unit weignt 2 Ibs. 5 1bs.

/
A CASE
Length 1%~
Wwidth 114~
Height e
Unit Weight V2 Ib,
OUNCER CASE
Diameter 78"
Height 1-3/16”
Unit Weight 1o0z.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y, EXPORT DIVISION: 13 E, 40th $t., New York 16, N. Y, CABLES: “ARLAB*

WWW akherieaniadiahistary com
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1\ THE CLASSIC I
| 4 NAME IN
\ HIGH FIDELITY

| ,‘;.)reﬂe-nts a group of high
fidelity components
l,II featuring superiority of

sound reproduction and I
elegnnce of appearance.
They may be used
together for a completely
integrated system, or
individually as

improvements in
existing installations.
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America’s most

ROTARY POWER

) IS BEST
" The “clap-clop” of
‘‘Old Bess‘ gave

Grondmoa’s buggy ride
more vibration thon the
smooth Rotary Power
of today’s modern au-
tomobiles. ROTARY
POWER is best for mo-
blle radio, 100 . . .
and for all DC to AC
conversian . . . smoother
+ . . more dependoble,

ll DC TO AC CONVERTERS

l For operating tape re-
corders, dictating ma.
chines, amplifiers and
other 110-valt radio-.

r

e

audio devices from DC or storage botteries. Used
by broadeast studios, program producers, exece
utives, solesmen and other "“field warkers’’.

DUO-VOLT GENEMOTORS 2
The preferred power sup-

ply for 2-way mobile radio
installations. Operates L
from either 6 or 12-volt botteries.
motors are dord p in
of auto, aircraft, railroad, wtility and
communications.

CHANGE-A.VOLT DYNAMOTORS

Operates 6-volt mobile radia
sets from 12-volt automobile
botteries . . . also from 24, 32
and  é4-volt bottery pawer,
One of many Carter Dynamo-
tar models. Made by the
world’s lorgest, exclusive man-
. vfacturer of rotary power sup-
plies.

BE SAFE . . . BE SURE . . ., BE SATISFIED
et AC caon be produced by revers.
ing the flow of DC, like throw-
ing a switch 120 times a sec-
ond. But ROTARY converters
octually generate AC voltage
from an olternotor, some as
utility stations, Thot is why
ROTARY power is such clean
AC, so dependable | . . essen-
tial for hash-free operation of
recorders from DC power.

MAIL COUPON for illus trated bulletin
with complete mechanical and
electricol specifications and

charts. Carter Motor Co., Chicago 47,

e (Erder |

pPlease send il d literature
prlete informotion' on [J Carter “"Custom’
grerters and [J Dynomotor Power Supplies

§NAME ...........
: Address .....
1 ciry

Carter Gene-
leod makes
marine

~ce

]

8 CARTER MOTOR CO.

' N. Maplewood Ave.
g Chicago 47, lilinois
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the Ultra-Linear amplifier circuit was

granted recently to David Hafler and
Herbert | Keroes of Philadelphia; its num-
ber is 2,710,312, Though Aunio readers are
doubtless familiar with the subject, it is of
some interest to go into it anew from the
standpoint of the patent specification, which
contains a more generally lucid explanation
of the idea than anything this writer has
seen in print. The following is, therefore,
while not necessarily directly quoted, the
line followed by the inventors themselves.

After pointing out that criteria for ideal
sound reproduction can only be judged
finally by actual listening, the inventors re-
mind us of the two schools of amplifier
thought—the one which adheres to the use
of triode tubes because they produce “sweet”
or "smooth” sound, and the other addicted
to the tetrode or beam tube hecause of its
“crispness” and “cleanness.” Each type of
tube obviously produces its own peculiar
character of distortiou which pleases its ad-
vocates and displeases its opponents. These
distortions are elusive and unmeasurable,
but are nevertheless real to the critical
.istener.

The conclusion which is obvious to the
inventors is that the only way to reconcile
the two schools and perhaps make an am
plifier that will satisfy both is to invent
some new type of tube, one which will pro-
vide sound acceptable to hoth schools and
which will, in addition, have certain desir-
able characteristics not all presently avail-
able in cither triodes or tetrodes. These are
listed as follows:

Fue Acro Propucts ComPANY patent on

l. Low internal impedance—now present
in triodes but not tetrodes.

2. High power sensitivity—offered by
present tetrodes hut not by triodes.

3. Lower harmonic and intermodulation
distortion than either the triode or the tet-
rode, at both high and low power levels.

" * Electronics Consultant, 255 W. 84th St.,
New York 24, N. ¥,

~ RICHARD H. DORF*®

4. High efficiency, so that adequate power
output can be obtained without too much
bulk or cost.

The first approach to realization of these
aims is to point to the only significant dif-
ference between a triode and a tetrode. This
is the screen grid, which gives the tetrode
high efficiency, but whose absence gives the
triode low plate resistance.

Next, tying up the two types by a sort of
conversion-process thinking, it is noted that
a tetrode can be transmuted into a triode
by simply connecting the screen to the plate.
This immediately gives the two boundary
conditions for tetrode operation: (1) full
tetrode operation in which the screen is en-
tirely energized by d.c. and forms no active
output element, and (2) full triode opera-
tion in which the screen forms as much
of an active element as the plate, being
energized entirely by the same dynamic
current and voltage variations as the
plate. Between these boundaries there must
be intermediate conditions in which the
screen is energized partially by a static d.c.
and partially by plate-voltage variations
brought about hy connecting the screen
across only a portion of the plate load.
These intermediate conditions were investi-
gated by the inventors and yielded surpris-
ing results.

Figures 1, 2, 3, and 4 show four methods
of connecting the screen for these intermedi-
ate conditions—so that the screen is con-
nected hoth to d.c. and to a part of the plate
load. In Fig. 1, a tertiary winding on the
output transformer primary couples output
energy hetween plate and screen. In Fig. 2,
the screen is tapped down on the output
transformer for the same purpose. Both of
these are single-ended outputs. Figure 3
shows the same scheme as Fig. 2, but for
push-pull operation. In Fig. 4 the tap is made
on a load inductor connected across the
transformer primary. In each case except
Fig. 1 the degree of the difference between
triode and tetrode operation is determined
by the position of tie tap. With the tap at
B-plus, there is full tetrode operation; with

Fig. 1

WWW. atmeidsaatadioRhistery.com

Fig. 2
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NEW

TRIAD

sub-miniature audio

TRANSFORMERS

AS LISTED IN TRIAD'S NEW
1955 GENERAL CATALOG

TEAN

A

SFORNER CORP

IN 0—¢

'h
AAAA AAAA
v

IN 0——J

{ the tap at plate there is a full triode opera-
tion. With triode operation defined as 100
per cent screen loading and full tetrode oper-
ation as 0 per cent screen loading, the per-
centage of screen loading for various stages
of intermediate operation is the square of the
voltage ratio between signal voltage at the
screen and that at the plate. Percentage of
screen loading may thus be defined as the
percentage of plate-circuit signal power
transferred to the screen. The inventors
note that power is transferred to the screen
over only a part of the signal cycle, when
the absolute value of plate potential falls
below that of the screen. This transfer has
a linearizing effect on plate characteristics.

Experiments have shown that the ideal
mode of operation for a number of popular
tubes—61.6, 5881, 807, KT-66, etc.—is with
approximately 18 per cent screen loading.
Internal impedance of the tube drops very
sharply when the experimenter proceeds
from 0 per cent to 18 per cent screen load-
ing but levels off at a very low value just
beyond 18 per cent. Maximum undistorted
power output falls only slightly out to 18
per cent and is very high, but drops rapidly
thereafter. Low-level distortion decreases
rapidly from 0 to 18 per cent but far less
rapidly thereafter. High-level distortion re-
mains low out to 18 per cent but increases
rapidly with higher percentages.

It follows, therefore, that the tetrode or
beam tubes are actually operating as though
they were tubes of a new type with the high
power sensitivity characteristic of tetrodes,
and the low internal impedance typical of
triodes. There is very little more low-level
distortion than triodes produce and a great
deal less high-level distortion. This is the
essence of the Ultra-Linear circuit. The 18
per cent figure for screen loading does not,
of course, apply to all tubes. Tubes of the

INO—¢

AAAA.

8+

Fig. 4 (above).
Fig. 3 (left).

6V6 type, for example, do best with screen
loading of about 5 per cent, and for each
general type there is an optimum figure.

Another advantage of ultra linear opera-
tion is the possibility of applying higher
electrode potentials to the tubes, thus ob-
taining higher power output, without ex-
ceeding dissipation ratings. In ordinary op-
eration a limiting factor in tetrode use is
screen dissipation, which is generally listed
in the manuals for static operating poten-
tials and screen currents. Under dynamic
operating conditions the allowable maxima
may be exceeded and the tube damaged.?
With Ultra-Linear circuitry the screen po-
tential is no longer fixed but follows the
potential of the plate. If, therefore, the po-
tential on the screen does not as greatly
exceed that on the plate as when the screen
is unloaded, the tube can be operated safely
with higher supply voltages than those nor-
mally reconmended by the manufacturer.

Figure 5 shows the Ultra-Linear story in
graphic form for a particular tube for which
about 18 per cent is optimum screen loading.
The horizontal scale is marked in percent-
age of screen loading from zero to 100, and
there are four vertical scale markings, one
for each of the graph lines. The line marked
Rint shows effective tube internal resist-
ance; notice how sharply it drops until the
optimum 18-per-cent point. The Pe line in-
dicates “undistorted” power output maxi-
mum. Its fall to the 18-per-cent point is
negligible but more rapid thereafter. The
remaining two lines show low- and high-
level intermodulation.

1 Which always reminds me—entirely ir-
relevantly—of a childhood German-dialect
sentence, “Der cow hat ofer der fence ge-
chumped and der cabbage gedamaged.”
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are the only small size, all-purpose moving coil
Dynamic Microphones that reduce the pickup
of random noise energy by 67%,.

The Unidynes, 55s and 556s, simplify P. A.
installation . . . enhance your reputation . . .
insure customer satisfaction by eliminating or
reducing callbacks due to critical gain control
settings—often necessary when conventional
microphones have been installed.

No wonder the Unidynes are used the World
over—more than any other microphones—

for finest quality public address . . . theater
stage sound systems . . . professional recording
.. . remote broadcasting.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices
225 W. Huron St., Chicago 10, lllinois
Cable Address: SHUREMICRO

WWW amerieaatadiahigtary com

o | NEW LITERATURE

¢ Allied Radio Corporation, 100 N. West-
ern Ave., Chicago 80, 111, refleets the con-
tinued growth of the industry with its
new 1956 catalog which contains 324
pages, making it the biggest catalog pub-
lished by any electronic distributor. Fea-
tured in an attractive rotogravure section
is a selection of 34 complete music Sys-
tems. Selected on the judgment of music
lovers, product research organizations,
and qualitied publications, the systems
range in price from $98.50 to $1131.50.
Build-it-yourself enthusiasts will find a
bigger-than-ever selection of high-fidelity
amplifier kits plus expanded listings of
custom cahinet kits for housing speakers
and components. Copy will be mailed free
on request, P-1
¢ Permoflux Corporation, 2835 N. Kedzie
Ave, Chicago 18, 111, has published in-
dividual product literature sheets on three
of the firnt's better known audio devices,
namely, the HD-1 Hi-I" headset, the new
Largo Dual-8 speaker system, and the
Diminuette speaker system. Each sheet is
complete in the sense that it gives botl
technical and physieal specifications as
well as prices of the respective items. P-2
¢ Instrument Division, Federal Telephone
and Radio Company, 100 Kingsland Road,
Clifton, N. J, will mail on request a
4-rage deseriptive bulletin covering the
company's new Type FT-FNA audio-fre-
Guency wave analyzer. The instrument
covers a frequency range of 30 to 20,000
eps and has a length of scale which covers
nearly seven feet of linear graduation,
Sensitivity to signals as low as one
microvolt nermits use of low-output trans-
ducers, such as microphones. without pre-
amplifier. The analvzer is also exception-
ally unique in many other respects and
well worthy of investigation for profes-
sional and laboratory use. P-3
® General Electronic Equipment Com-
vany, P. O. Box 347, Easton, Penn., an-
aounces a new two-color brochure de-
scribing the firm’s new line of kits and
complete instruments that are available
through jobbers and distributors. The
bulletin includes oscilloscopes, tube test-
ers, Geiger counters, and mnltitesters.
Reasonable quantities of the folder will
be supplied to distributors for use as
mailing enclosures. Space is provided for
distributor’'s imprint. P-4
® RCA Tube Division, Harvison. N. "
has just brought out a revised edition of
the eompany’s popular Power and Gas
Tubes Booklet. The 24-page publication
contains rechnical data on 178 vacuun
power tubes including forced-air-cooled
and water-cooled types ranging in output
up to 500 kw. gas, mercury-vapor and
vacuum rectifier tubes; gas and mercury-
vapor thyratrons: ignitrons, magnetrons;
and vacuum-guage tubes. Fach tube tvpe
is covered by a text description, tabular
data, and a hase or envelope connection
diagram. Requests for copies must be ac-
companied by a remittance of twenty cents
for each copy desired, and should be ad-
dressed direct to: Commercial Engineering,
Tube Dlvision, Radio Corporation of Amer-
ica. Harrison, N. J. P-5
® Neu Tape Center, 2233 W. Roosevelt
Drive, Milwaukee 9, Wis.,, a mail order
company operating exclusively in the
widening field of mwonaural and binaural
recorded tapes and tape playback ma-
chines, is now issuing its 1956 catalog for
tape enthusiasts. Labels represented in
the catalog include Alphatape, Ameritape,
Audiosphere, Connoisseur, EMC, Esoteric,
Livingston, RCA Viector, Oceanie, HMV
and others. P-6
® All-State Welding Alloys Company, Inc.,
249-55 Ierris Ave., White Plains, N. Y.
introduces two new solders widely appli-
cable in joining aluminum where shear
strengths of 18,000 and 20,000 psi are de-
sirable, in u new folder titled “How to
Use and Apply Alloys and Fluxes for
Soldering, Brazing and Welding Alumi-
num and Aluminum Alloys.” The folder
is a handy reference in the selection of
the proper alloy for various types of
metal bonding. Single copies of the publi-
cation are available free on request to the
company or to any of its distrihutqrs. -7
® CBS-Hytron, Danvers, Mass, is now
offering the second edition of its Crystal
Diode Manual. Revised and brought up-to-
date, the new edition includes germanium
and silicon diodes, encased in bhotl glass
and plastic. Profusely illustrated, the
manual continues the down-to-earth, in-
formative approach which made the first
edition popular. Irrespective of whether
your interest in semi-conductors is aca-
demic or professional, a copy ol this
booklet will be a valued addition to vour
technical library. Requests should specify
Bulletin 12-217. P-8
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Highest

degree of

excellence

%
-
A three-way Multi-Flare horn system
of unusual power and perfection,
featuring for the first time
music in full perspective
Sound is a three dimensional audio vibration occurring along a time axis. (a fourth dimension). Through
the miracle of Multi-Flare, you can hear . . . for the first time . . . sounds reproduced as they origi-
nally occurred. in their proper time sequence. To hear a Stan White speaker is to understand the true
meaning of High Fidelity. The 4D features: 1 fifteen inch bass driver with 4 inch voice coil (15500 cy-
cles). 1 mid-range 30 watt horn driver (500-1000 cycles). 1 high frequency 25 watt horn driver (1000
20.000 cycles) o Peak power handling capacity: 60 watts o Impedance: 16 ohms. o Cabinets:
Blonde Korina, Walnut, Red Mahogany and Ehony. Three coats of lacquer hand rubibed to a lustrous
finish. with satin finished hrass legs. ® Dimensions: 61 x 36 x 24 inches. Shipping
weight: 350 Ibs. The Millenium 4-D. Net..... 10009¢
The 4«1 for Theatre Systems
Model 120 Series: 4-D Theater Speaker System providing new 4 dimensional sound
with tremendous power and clarity. For large halls and auditoriums. Will outperform
any system at any price. ® Components: 2 fifteen inch bass drivers with 4 inch
voice coils (10-300 cycles). 2 mid-range 30 watt horn drivers (300-1000 cycles). 1
& high frequeney 25 watt horn driver. o Peak power handling capacity: 120 watts.

e Impedance: 16 ohms. ® Dimensions: 67 x 40 x 24 inches.

Shipping weight: 400 1hs. Net 150000

All Stan White Cabinet Speakers are back loaded multi-flare harn systems with the
speakers and cabinets designed os matched units. The multi-flare horns are curled into
the cabinet within 1% of a special horn formula. See the complete line at your High
Fidelity Dealer or write:

. Dept. C-11
%M% NG. e 725 South LaSalle Street e Chicago 5, lllinois

A Division of Eddie Bracken Enterprises
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Ministure
Lamps

NG-SOL

HI-FlI TUBES

For Equipment deserving
of the name Hi-Fi

Premium performance to satisfy the most
critical Hi-Fi enthusiast is engineered into
these popular Tung-Sol Tubes. Their ratings,
uniformity and dependability demonstrate
that Tung-Sol quality control methods

can achieve in volume production

the performance levels required for

highest quality equipment. Available
through your tube dealer.

12AX7 TWIN TRIODE VOLTAGE AMPLIFIER

picks up low level signals without introducing hum.

5881 BEAM POWER AMPLIFIER

provides the ultimate in reliability where the 6L6
is normally called for.

6550 BEAM POWER AMPLIFIER

first in the 100 watt power range designed
specifically for audio service.

»)

TUNG-SOL ELECTRIC Inc.
Nework 4, N. J.

Sales Offices: Atlanto, Chicago, Columbus, Culver City,
& Dallas, Denver, Detroif, Newark, Seattle.

Qa8 1

Sealed Signml Radio And Alurunized Special  Semiconductors
Beam Flashers TV Tubes Picturs Tubes Purpose
Headlamps Tubes

LETTERS

Corrections

Sir:

I am sorry to report several errors in my article “An output-
transformerless amplifier-speaker system” (July, 1955) which
were not in the manuscript I sent you.

The most serious of these is the deletion of the name of the
manufacturer of the special 250-ohm speaker, since this manu-
facturer was the only person who really went out of his way
tn cooperate in furnishing this special unit. [ have already re-
ceived seven inquiries from persons who want to know where
they may obtain this speaker, and I am not looking forward
to answering several hundred more letters. (The name of the
manufacturer was omitted at the request of the manufacturer
himself, since he didw't look forward to having to make several
hundred of these speakers, one at a time. Special voice coils can
be had on order from replacement-cone houses, if sufficent
urgency is indicated. However, one manufacturer, Stephens,
does make a standard model with @ 500-ohm woice coil. Ep.)

Electronic Transformer should have been mentioned as the
supplier of the 2-Hy. 800-ma choke, their part number 152201,
as this item is not readily obtainable elsewhere.

The “7 watts at 3 per cent IM” on page 13 should read “70
watts”; the baking temperature of 35 deg. on page 15 should
be 350 deg.; the letters A, B, C, and D should be placed adja-
cent to the four arrows at the upper right of the diagram on
page 14, starting from the top with A and progressing down-
ward; a dot should appear on the lead from the lower 6337
plate where it crosses the lead from Ry ; the value for the
potentiometer between the cathodes of the 6337's should be
indicated as 10 ohms, and its symbol should be listed as Rs.

I trust you will be able to publish these corrections in an
early issue.

Curtiss R. SCHAEFER,

R. D. 2,

Clarks Suminit, Pa.
(We suggest that readers make these changes in their July
issue, and we regret that ervors such as these creep in occasion
ally. Ep.)

Optimistic (?) Claims

IR:

As one who has been interested in “the art” for several
years, I am appalled at what seems to be a current trend.
Editorially, you give just deserts to those unscrupulous manu-
facturers who label their junk “Hi-Fi” But what seems to
escape your notice, and what is fully as disturbing is the manu-
facturer who advertises, “Do you dare to contemplate this
luxury ?” or the one who bills his particular gadget as practi-
cally the greatest advance since the vacuum tube.

Granted that it is desirable to achieve a more widespread
interest in (and consumption of) home audio, appealing to
mass snobbery and mass poor taste scems a rather illegitimate
way to achieve a mass market. Soon the tastes and desires of
the nincompoop gadget collectors will be influencing nakers to
the point where the only difference between most makes of
equipment will be the color of the leatherette covers and plastic
pushbuttons which weren't needed in the first place. The parts
you can’t see will be uniformly poor.

If this seems an exaggeration you might check the shelves
of your local camera shop. Photography went through these
same growing pains twenty-five years ago. Or you might com-
pare the life expectancy and workmanship of today’s Snazzy
Eight with the classic automobile of yesterday (or of Europe).

The only apparent ray of hope (and it is dim) is the fact
that the audio field is dominated by many small companies.
Perhaps some of them will retain the integrity of their products.
Or maybe enough consumers will be acute and pass up product
“A” even though it has more bouncy needles for product “B”
whose manufacturer spent more on materials and labor than
he did on technically uninformed copy writers. Superlative
claims may be all right for the mass market, but the serious
audiofan cannot be fooled all the time.

Davip S. Mavo,
2802 Ponce Ave,,
Belmont, California.
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330 AM-FM (Binaural) Tuner, $169.95™

Sensational
New Advance
in

AM-FM Tuners

by

h. lbrst“'t

ONLY really wide-range AM, plus super-selective FM

m Now you can receive the full 10 ke frequency range
hroadcast by the better AM stations. Entirely new IF and
detector circuits make this possible for the first time.

m New AM detector insures distortionless reception even
if stations modulate to 100% . Conventional detectors give
distorted AM above moderate modulation percentages.

® Three-position IF-bandwidth switch for perfect AM
reception under any signal conditions.

New Control Unit
With Every |
Conceivable

Feature

by

h'h'stﬂtt

a New wide-band FM design gives super-selectivity to
let you scparate stations so close together you would
ordinarily pass right over them.

m Wide-band design insures drift-free reccption.

TECHNICAL SPECIFICATIONS

FM Section: 3 mv. sensitivity for 20 db quieting —. 2-megacycle wideband
detector — 80 db rejection of spuricus cross-modulation response by strong
focal signals automatic gain control — for multiplex. AM Section:
1 mv. sensitivity — 10 kc whistle filter — extended freq yre to 10
ke — ferriloopstick antenna — output jacks for binaural — - beautitul accessory
case $9.95* “Slightly higher west of Rockies.

- - ik
121-B Dynaural Equalizer-Preamplifier $159.95%

Infinite equalization for any record, plus famous DNS

m Both bass turnover. and treble rolloff cqualizers are
continuously variable for precisc compensation of any
record, past, present or future.

®m Amazing. patented DNS (dynamic noisc SUppressor)
climinates record noise and rumble. but without losing
audible music, as fixed filters do. Makes worn records
sound new again, protects record libraries.

m Two magnetic inputs. switched on panel, allow use of
both changer and turntable.

Write for FREE BOOKLET
giving complete details
on entire H. H. Scott line.

AUDIO e OCTOBER, 1955

® Finest tape recorder facilities ever offered. including
Playback-Monitor switch, and three tape inputs.

m Special input channel for playback of pre-recorded tape
through your music system.

TECHNICAL SPECIFICATIONS

Hum more than 85 db below full output — frequency response flat from 19 cps
to 35 kc — record distortion filter — 5 high-level input controls — pickup
load and pickup sensitivity controls — automatic loudness control with loud-
ness-volume switch provision for monitoring right off (age with three-head
recorders — new construction for easy panel mounting eautiful accessory
case $9.95* *Slightly higher west of Rockies.

385 PUTNAM AVE « CAMBRIDGE 3%, MASS.

WWW. atmeidsaanadioRistery.com
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REDHEAD TAG&

.«.SIGN OF QUALITY PERFORMANCE

More and more tape recorder
manufacturers are displaying this
tag. It identifies a Redhead-
equipped unit . . . a quality unit.

Redheads provide faithful
reproduction over an extended
frequency range. This is the result of
painstaking attention to design
details: a very narrow gap for high
frequency response, precision
lapping for gap uniformity, a finely
laminated structure for high
efficiency. In addition Redheads
are designed for high output, are
well shielded and non-microphonic.

Whether you’re selecting or
designing a tape recorder, look for
the Redhead. For complete
information write Brush Electronics
Company, Dept.Y-10. 3405

Perkins Ave., Cleveland 14, Ohio.

BRUSH ELECTRONICS

INDUSTRIAL AND RESEARCH INSTRUMENTS
ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS

PIEZOELECTRIC MATERIALS o

10

d oble
Redh are le in dard

track, and full track models.

half

SOME OF THE LEADING
TAPE RECORDERS
USING REDMHEADS

Ampro ““Clossic’’, “"Celebrity’’, ""Hi.
Fi, two-speed’’.

Bell & Howell “"miracle 2000°, *TDC
Stereotone’’.

Broadcost Equipment Specialties
‘Tapak”’,’’Newscoster’,”Narratar’’.

Columbia Recards “'Columbia Tape
Recorders’’.

Doystrom Electric ‘’‘Crestwood’’.

Electranic Teaching Lobarotaries
"Electro-Dual’,

Pentron 'Dynacord’’.

COMPANY

Drvision of
Clevite Corporation

i
E

E._-.I
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| A Caution—and an Opinion
Sik:

My attention has just been called to AT
HOME WITH AUDIO in the June issue.

Please let me point out the error in the
caption in Fig. | referring to the speaker
as a “Klipschorn.” The name “Klipschorn”
is our registered trade mark, and the object
pictured is not our product, therefore not
1 Klipschorn. It appears the Woofer is
Electro-Voice’s licensee-built  Patrician.
The rest of the lash up of drive components
belong in a theater where the distortion and
peaked response is normally overlooked
since the eye, rather than the ear, is the
major receptor. As for the midrange men-
tioned, our tests show substantially no jus-
tification for any of the claims made for it.
Only direct radiators showed as much dis-
tortion.

Naturally we fecl it necessary to point
i out the difference between the alleged
“Klipschorn™ and a real “Klipschorn.”

PavL W. KripscH,
Klipsch & Associates,

| Hope, Arkansas.
(Our apologies for misapplying the trade-
marked name. As for the last three sen-
tences in the second paragraph, we believe
them to be "‘one man’s opinion.”" Both the
units mentioned in the article are held in
high esteem by practically cveryone else.
Epn.)

Efficiency Again
Sir:

We have noted with much chagrin an
apparent basic error made in the Eprtor’s
REPORT in the September issue.

We refer specifically to the editorial
which treats in extensio the padding of
loudspeakers to match them in level during
A-B audition tests. The statement was made
that loud-speaker systems are designed by
*“chopping off the peaks and smoothing them
into the valleys” and that the net result of
a very smooth loudspeaker system is that
it is inefhcient. Tt followed from that that
| the conclusion was that low-efficiency loud-
speaker systems were indeed smooth.

We disagree. . . . It is intuitively obvious
that a loudspeaker system that is 100 per
cent efficient can generate no distortion.
It will follow from this argument, therefore,
that a highly efficient loudspeaker system
with smooth frequency response is relatively
distortion-free when compared to one with
lower efficiency. We have borne this out in
lahoratory tests amnd we find that there
is no pattern of relation hetween efficiency
and distortion.

It is our contention, therefore, that the
Enitor's Rerort was, to a large extent,
misleading. and we honestly feel hased on
what we consider to be, and can prove,
fallacy. Since we are sure this was not the
intent of the editorial. we use the term
“chagrin”™ in our first sentence.

Please be assured that our only reason
for writing this letter is that we appreciate
the position of Aubto as a leader in the field
of disseminating information on things
electro-acoustic. We, therefore, believe that
information being disseminated should be as
factually correct as possible. We feel that
since editorial space was used to this end,
an equal space presenting the other side of

(Continwed on page 103)
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A bove, you see one example of what many discriminating people have pictured in their
minds . . . but have not been able to find. It is a beautifully proportioned
cabinet of fine wood, craftsmanship, and finish . . . engineered specifically for high
fidelity! This cabinet is designed as scientifically as your amplifier, and, at the
same time, its handsome appearance is in keeping with the finest
living rooms, in place of inflexible or makeshift installations.

® There are more than 30 River Edge models, ®#ach offering two

important fectures: 1) Scientific design by audio experts, so that

I.I.“.I

components fit properly info their areas, are correctly ventilated, and (in
the cose of speoker enclasures), the tane is developed according ta the best

|
engineering practices. 2) Panels factory cut to fit your choice of components, m ! ‘m |
50 that you or your deoler can easily and quickly make the installation. L@J f
Model 1836 (lijustrated) with tambour slide-oway doors, holds mony

Finished units by River Edge combinotlons of components; alsc“avolloble os o matching TV jowbey.

With the help of your dealer, select Irom
30 boslc styles ond 11 finishes shown in
the cotolog. Then choose your hi-fi com.
ponents. River Edge wilPsupply your cab-
inet with all ponels pre-cut.
~
Low cost kits by River Edge (s r
Though they cost littie, these kits offer the
same fine furniture features as River Edge
finished cobinets. Component ond specker
enclosures are easy to ossemble, without j‘}
speciol tools. Sonded, ready for palating. e
® See your high fidelity dealer, or write for the

complete River Edge catalog and dealers’ ndmes.

A quality-endorsed product of the British Industries Group: GARRARD Record Players, LEAK Amplifiers.
WHARFEDALE Loudspeakers, GENALEX Tubes, R-laEnciosures, RIVER EDGE Cabifets, ERSIN Muiticore Solders.

BRITISH INDUSTRIES CORPORATION, Dgpt. AR10-5, Port Washingfon, New York
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The NeWI .

have set Quality Standards

never before available

for Home Music Systems

Through the complete concentration of its engineering facilities,
Rek-O-Kut was able to develop a turntable design that was to set
quality standards never before achieved for home installations. Two
models first emerged from this design: the Rondine Deluxe and the
Rondine. And then came the Rondine Jr. Model L-34 followed by
the Rondine Jr. Model L-37.

In little less than one year, these Rondine Turntables have made
broadcast-quality high fidelity a household experience. These remark-
able turntables have succeeded in bringing to home music systems a
type of quality that had been previously reserved for broadcast and

professional recording studios.

Today, the Rondine is the most sought for turntable on the
American market. It has been lauded by leading engineers; it has
been praised by critical music analysts; and it has been acclaimed by
thousands of music lovers who have had the good fortune to own

and use Rondine Turntables in their high fidelity systems.

For Complete Details, write to: Dept. OK-1

WWW. asknefrteaniadiahigstory.com

These are the

-

REK-0-KUT COMPANY
38-01 Queens Boulevard, Long Island City 1, New York
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3 Speeds: 33155, 45
and 78 rpm

The aristocrat of turn-.
tables, the Rondine De-
tuxe is equipped with
hysteresis-synchronous
motor. Its speed is abso-
jutely accurate and un-
varying. Rumble, wow
and flutter are rated
better than NARTB*
requirements.

*19°s

the ROMDINE DELUXE

3 Speeds: 33145, 45
and 78 rpm

Identical with the Deluxe,
but equipped with a spe-
cially built {-pole induc-
tion motor. Speeds are
pre-regulated at the fac-
tory. Meets NARTB*
specifications for rumble
and exceeds them for
wow and flutter.

*74°s

the RONDINE

REK-0-KUT

£/
&

Modei L-34

TURNTABLES
3315 and 45 rpm

Model L-37
33Y;and 78 rpm

Both models oper-
ate at 2 speeds and
aredriven by {-pole
induction motors.
These motors are
the same as those
used in the Rondine.
These popular turn-
tables meet all
== % requirements
specified by the
NARTB*.

*qa9°s

each

the RONDINEIJR. 2-Speed ‘Twins’

Makers of Fine Recording and Playback Equipment

Engineercd for the Studio

Designed for the Home * Natfonal Association
of Radio and

Television Broadcasters

MEvAge

s My,

O,
STTEN

&

A
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QUAD

ars;
Carnegre

Hall...

We proudly announce that
Mr. Gilbert Briggs, sponsor
of the forthcoming Carnegie
Hall Audio Demonstrations,
October 9th, has selected
Acoustical QUAD Amplifiers
for exclusive use throughout
the entire program.

The QUAD was also used ex-
clusively at the recent Festi-
val Hall Demonstrations in
London. We are honored by
these further testimonials to
the unparalleled performance
of the QUAD Amplifier.

Mpr. Peter Walker

Leading international Audio
authority and designer of the
Acoustical QUAD Ampli-
fier, will attend at Room 701,
Hotel New Yorker, during
the New York Audio Fair.

BEAM
INSTRUMENTS
CORPORATION

350 Fifth Avenue, New York 1
U.S. Distributor for
Acoustical QUAD Amplifiers

See your dealer or send for full
information on the famous
QUAD Amplifier and Beam Sten-
torian full range L.S.
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A Long Look at the Long Playing Record

HAROLD LAWRENCE*

record, over 200 companies are in the

field, hundreds of artists have made their
recording debuts, the tempo of releases is
more hectic than ever, advertising claims
have reached hysterical heights, and dupli-
cation of standard repertoire is proceeding
at a rabbit-like pace. The plump LP cata-
logue seems to offer an attractive and un-
precedented array of performances. Yet,
after sorting the highly perishable, medi-
ocre, and barely adequate products from
the prime, does the choice remainder equal
in quality or quantity the glories of the
pre-1.P era? To the ears of Irving Kolodin
in the Prefatory Note to The Guide to
Long-Playing Records: Orchestral Music
(A. A. Knopf), “one fact is immediately
discernible . . . The total of great perform-
ances now on records is substantially
smaller than it was in 1941.” Interpreta-
tions of Hoffmann, Weingartner, Kreisler,
Mengelberg, Rachmaninoff, Chaliapin, Sir
Hamilton Harty, Caruso, Hiisch, McCor-
mack, Koussevitzky, Schnabel—a few ex-
amples of 78-rpm vintage that come to
mind—seem to bear out Kolodin's state-
ment.

Those were the days when the major
companies and their international affiliates
completely dominated the scene, when a
recording session was generally a more
thoroughgoing affair, and when the accent
was on the performer, not the repertoire,
Fortunately, some of these records have
been transferred to LP. The most impressive
re-release in recent months, for example,
was the Schnabel version of the Beethoven
Piano Concertos with Sir Malcolm Sargent
conducting (RCA Victor, LCT 6700). Al-
though an antiquated recording, the solo-
tutti balance is well struck and the piano
tonc is remarkably realistic. As for the
performance, Schnabel displayed a techni-
cal and artistic command throughout the
cycle that failed to characterize his record-
ings of the 32 Sonatas. The most notable
transfers are drawn from the RCA Victor,
His Master's Voice, and to a lcsser extent,
Columbia catalogues, which for quite a
while virtually monopolized the leading
performers of the world. Exceptions include
Mengelberg’s Telefunken recordings. Con-
chita Supervia’s Decca releases, Goldberg
and Kraus in piano and violin sonatas, also
on Decca, and a large quantity of pre-elec-
trical vocal discs issued by Eterna.

Eventually. we hope, all superior pre-LP
recordings will find their way into the cur-
rent cataloguc. Now, looking into the
future, how many LP performances would
stand a chance of surviving in the next era
of recording, whether it be lateral/hill-and-

IN THE EIGHTH vEAk of the long playing
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dale, perforated card, or recorded tape on
a large scale? Here are some recommen-
dations for LP's Hall of Fame.

Trying to decide between a pair of re-
cordings of a complete opera, each of which
contains strong and weak points, would be
impossible without employing the point
system. The leading soprano in set A sings
with perfect intonation and phrases intel-
ligently. Her counterpart in set B, how-
ever, captures more of the spirit of the
role. The tenor in set A has an unusual
dramatic sense while set B’s tenor is more
restrained . . . etc. It is a rare event in-
deed when an eminently qualified cast of
singers and conductor can be assembled on
an operatic stage, or (a far more difficult
task) in a recording studio for a fully
satisfactory performance, especially when
more than four principals are involved. At
least eight such events have taken place
on LP. Two were derived from “actual
performances”: Berg’s Woszeck (Colum-
bia SL 118), and Wagner’s Parsifal (Lon-
don LLPA 10). The first was taken from
a concert version of the opera conducted
by Mitropoulos and recorded in Carnegie
Hall. The second is a composite of several
performances given during the Bayreuth
Festival in 1951, (Both are remarkable for
their well-behaved audiences; coughing
and sneezing are at an absolute minimum.)
The other operatic nominations are Ber-
lioz’ The Damnation of Faust (Munch,
Victor LM 6114), Mussorgsky's Boris
Godounov (Dobrowen, HMV 6400), Ros-
ini's L'[taliana in Alyeri (Giulini, Angel
3529 B), Bellini's [ Puritani (Serafin,
Angel 3502 C), Falla's La Vida Breve
(Halffter, Victor LM 6017), Wagner’s
Tristan und Isolde (Furtwingler, Victor
LM 6700), and on a smaller scale, Cimar-
osa's /I AMaestro di Capella (Amaducci,
London LD 9118).

In the orchestral repertoire, the LP era
has employed the services of a number of
conductors who have been around for some
time: Toscanini, Walter, Beecham, Mitro-
poulos, Kleiber, TFurtwingler, Monteux,
etc. Unfortunately, too little of Beecham’s
microgroove output is happy in its choice
of repertoire or quality of reproduction.
By far his finest efforts are on behalf of
out-of-the-way pieces such as Bantock’s
Fifine at the Fair (LHMV 1026), Lord
Berner’s The Triumph of Neptune (Co-
lumbia ML 4593), and Delius’ North
Country Sketches (Columbia ML 4637).
London’s ambitious recording of all
Vaughan Williams’ symphonies conducted
by Sir Adrian Boult, under the composer's
supervision, deserves high praise. So does
Bartdk's AMiraculous Mandarin as con-
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“SCOTCH” BRAND JUGGLES ATOMS

to produce the finest long play magnetic tape!

Years ago “SCOTCH” Brand pioneered modern  Extra Play Magnetic Tape 190. It offers you 50%
magnetic tape—and solved a knotty technical prob-  more recording time on a standard-size reel, plus
lem at the same time. The problem? How to produce  complete fidelity and purity of sound.
recording tape with a uniform, magnetically-responsive . .
oxide sug,fafe et ,ecordin‘g resu,g r Electron photo microscope shows the difference!

- . 8. o J left, artist’ -
“SCOTCH" Brand does it by making its own oxide  iion of magnitied view
coatings. It’s a difficult job and only “SCOTCH”  of old-fashioned oxlide
- - . coating. At right,
Brand does it — splitting atoms to transform un-  SGCOTCH™  Brand
magnetic oxide into a super-magnetic coating sensi-  lays on its own regular-
tive enough to record even a whisper! But this extra Shane,l super-magnetic
work is worth the effort, as you'll hear yourself. Es;:f_::nts?ﬁ;ic’:::df
Today—listen to a reel of new “SCOTCH” Brand ing surface.

MO UL

SCOTCH FinuPlay Magnetic Tape 190

S with 50% more recording time

s3_0s

o,

2
@ The term "SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND
4 MFG. CO., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 16, N.Y. © 1955 3M Co,
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NOW...ADD TAPE

to your hi-fi system!

DAYSTROM ’

is engineered to give highest
quality sound at lowest cost

Now you can enhance the enjoyable hours with your “Hi-Fi" system
by completing it with the greatest form of musical reproduction—true
high fidelity tape. And you can do it at a surprisingly low cost.

The Daystrom CRESTWOOD 404 Tape Recorder alone, in its
price class, provides full “Hi-Fi” response (30 to 15,000 cycles at 715
inch tape speed), smoothest tape movement, freedom from vibration,
the absolute minimum of wow and flutter (less than 0.3% at 714 inch
tape speed) and two speeds (7% and 334) for maximum versadility.

Original sound quality is preserved by use of the finest components,
and playback characteristics are not limited by a built-in amplifier.
As a result, the full range of your “Hi-Fi” System is utilized.

Listen to the Daystrom CRESTWOOD 404 at your dealer’s today.
Compare and let your ears tell you the difference!

Avdiophile Net Prices
Model 404 with standard case
Model 404 less case
Model 402 (companion power amplifier and
tended range speaker)
(Prices slightly higher in Denver and west)

DAYSTROM

DAYSTROM ELECTRIC CORP.
POUGHKEEPSIE. N. Y

16

r
$229.50
$214.50

$100.00

DAYSTROM ELECTRIC CORP. |
Dept. J-29 |
753 Main Street, Poughkeepsie, N. Y. |
Please send me complete information |
on Daystrom CRESTWOOD Model 404. |
[0 Would use in “Hi-Fi" System ]
[0 For use with 402 Amplifier and Speaker |
[J Name of nearest CRESTWOOD dealer |
|
|
|
|
J

Name_ S

Street -

WWW_ ammercaariadioRistery. com

ducted for Bartok Records by Tibor Serly.
The much-abused term, “definitive perform-
ance,” well describes Bruno Walter’s in-
terpretation of the Mahler First (Colum-
bia SL 218). Other definitive performances
on LP are Stravinsky’s recordings of the
Octet and L'Histoire du Soldat (Columbia
ML 4964), and Pulcinella (Columbia M1.
4830).

An “irreplaceable” in the LP catalogue
is Backhaus’ Carnegie Hall recital of 1954
(London LI 1108/9) where the German
pianist displays all the mastery of his
studio recordings with an added sense of
concert exhilaration. In the realm of cham-
ber music, the later volumes of Haydn’s
String Quartets played by the Schneider
Quartet (Haydn Society), Beethoven’s
Quartet for Piano and Woodwinds, Op. 16
with Rudolf Serkin and members of the
Philadelphia Wind Quintet (Columbia ML
4834) and Bartdk’s Sonata for Violin
Unaccotnpanied, brilliantly tossed off by
Robert Mann, (Bartdk 916) are exceptional
recording projects.

A pair of chamber orchestras have con-
tributed some memorable discs to the LP
repertoire. They are I Musici and the
London Baroque Ensemble. The latter's re-
cording of Dvorik’s Serenade in D, Op. 44
(Decca DL 7533) is perfect in every way.
As for the vocal literature, the following
should be noted down: Lisa della Casa in
an ideal interpretation of Richard Strauss’
Four Last Songs (London LD 9072),
Leslie Chabay’s warm, sensitive perform-
ance of Barték and Kodily arrangements
of Hungarian folk songs, and the idiomatic
feeling of the recordings of Mediaeval and
Renaissance music by the Pro Musica An-
tiqua under Safford Cape (EMS).

The above are, of course, merely a few
highlights of the long playing record era.
These, and others like them, are exceptions
in a catalogue where many of the best re-
cordings display abundance of technique
more often than profusion of “style,” that
precious ingredient that characterized the
piano playing of a Hofmann, the singing
of a Chaliapin, or the flair and authority
of a Mengelberg.

Employment
Regisler . . .

Positions Wanted and Positions Open are
listed here at no charge to industry nor to
individuals who are members of the Audio
Engineering Society. Positions Wanted
listings from non-members are handled at
a charge of $1.00, which must accompany
the request. For insertion in this column,
brief announcements should be sent to
AUDIO, P. O. Box 629, Mineola, N. Y. be-
fore the fifth of the month preceding the
date of issue.

® 26 Years Experience, all phases design
and development of audio amplifiers and
systems, power supplies, modulators, P.E.
equipment, power and audio transformers
and chokes, disc recording and intercoms.
Available part time. Lester Levy, 535
Parkside Ave., Brooklyn 26, N. Y.
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You Can HEAR High Fidelity

AXIOM 22
MARK {1

sS729s5*

AXIOM 1S5S0
MARK 11

$5350"

FIDELITY

There are some who can look at the composer’s notations and
‘read’ the music, and there are those who can ‘visualize’ the
performance of a high fidelity music system from a set of

plotted curves and figures.

Most of us, however, as spectators, must be content with
listening. And that is as it should be. Music and high fidelity
were both created for our listening enjoyment. And we can

only enjoy the sensations of sound when we hear the sound.

This important task of creating (or re-creating) the sound in
a high fidelity system is entrusted to the loudspeaker. So that,
however fine the other components may be, unless the loud-
speaker is capable of reasonably faithful reproduction of the
original sound, you never can hear high fidelity.

It is for this reason that we ask you to listen to the Goodmans
Axiom 22 or Axiom 150 ... housed in a suitable enclosure
and connected to a high quality music system. You are due for
a delightful surprise. You will hear high fidelity as you always
imagined it would sound . . . clean, satisfying, and as realistic-
ally faithful to the original as a reproducing system is capable
of providing.

Complete Service Facilities maintained for your convenience

€c GOODMAN

12" LOUDSPEAKERS

MADE IN ENGLAND

Hear the Axiom 22 and Axiom 150 of your favorite sound dealer, or write for literature * *Prices slightly higher on west coost

ROCKBAR CORPORATION, 215 EAST 37th STREET, NEW YORK 16, N.
1n Canadar A. C. Simmonds and Sons, Lid., Toronto, Ontario

KK-1
AUDIO e OCTOBER, 1955

WWW amerieantadiahistory com

Y.

17


www.americanradiohistory.com

COMPONENT TUNERS AND AMPLIFIERS FOR CUSTOM [NSTALLATIONS <« 3.ON-1 CHASSIS: TUNER-PREAMP-AMPLIFIER

PILOTUNERS
v AM-FM AND FM TUNERS

Proud examples of Pilot skill
in the design ond development
of criticol circuitry.

PILOTONE AMPLIFIERS )

Used with the famous Pilotuners
these quality amplifiers provide
matchless loudspeaker performance.
Those with built-in preamps can be
used directly from hi-fi phono pickups

Prices slightly higher West of Rockies.

PILOT is one of the oldest and largest manufac-

turers of audio components .
years experience in the electronics of radio and
sound, It follows, quite naturally, that the Pilot name
should be identified with the finest high fidelity com-
ponents and component systems.

puotont

AA-410
A Williamson-type amplifier that has
gained wide acclaim, Its peak out-
put of 20 watts Is ideal for home
systems. Low distortion accounts for
its excellent listening quality.

$49.50

v L4 -
- e i
i:' 3 ——— e
O O«

AA-903 $69.50
Another wonderful Pilot hi-fi value
with 10 watts of peak power and
featuring a complete phono-preamp-
lifier as well as bass and treble tone

controls, The AA-903 has been
selected the ‘best buy’ in the field.

AA-905 $129.50
Represents the very ultimate in en-
gineering skill. Combines a William-
son-type circuit and rugged KT-66
output tubes with traditional Pilor
‘know-how! to achieve 45 watts peak
output with low distortion. Built-in
preamp has full equalization and
tone controls.

WWW. asknerieaniadiahistory.com
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.. with more than 35

AA-904 $89.50
A Williamson-type circuit using KT.66
output tubes. Provides up to 30 watts
peak power with minimuin distortion
There is hardly a system that would
not benefit from an AA-904.

AA-420
A masterpiece of compactness and
performance, this unit provides 20
watts of peak power. Has built.in
preamp-equaliZer and tone controls.
A favorite among those who require
quallty space-saving units

$99.50

AMPLIFIER COVERS $4.95 cach
These perforated steel covers greatly
enhance the appearance of Pilotone
amplifiers. They also protect tubes
and other parts. Particularly desir-
able where amplifier is to be kept
in full view.
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COMPONENT-CONSOLE PHONOGRAPH SYSTEMS: COMBINING COMPONENT QUALITY WITH CONSOLE CONVENIENCE

HIGH FIDELITY

3-ON-1 COMPONENT

CHASSIS V

PR L

._{l'

HF-56 $195.50
Fior the masic lever who le plan-
aing a_home mualc aystam, this
ligninates. virtually afl ol

COMPONENT-
CONSOLE
PHONOGRAPH

svsTEMs>oooooooooo

These represent 3 new idea in
nigh fidelity in which are
combined—Component Quality
w th Consote Convenience.

Each unit is made up of Pilot
Hi-Fi components—-manufactured
and s2lected by Pilot—matched
and assembled by Pilot
engineers—and housed in
decorq us cabinetry for the home.

More than
35 years leadership
in electronics

Prices slightly b, her West of Rockies.

THE é-;wow MODEL PT-1010A. $159.50

TAUDID TONTROL UNIT
P&-913 11950
_Amang, high_fidelily “gnthisiasts, there are
“those whi wikl have nothing bat the fissst

THE PILOTROL >

poasible aguipmest whe will desm no
et worlsy of thebr mmulmlm unpess i1

me[
MW@ MODEL PT-1030

CORDOVAN MAHOGANY . $289.50
LIMED OAK. 299.50

A complete hi-fi phono system, ready for use
by simply plugging in. The Ensemble has a
3.way speaker system using 4 speakers, the
famous ‘best-buy’ Pilotone AA-903 amplifier,
preamplifier, Garrard RC-80 record changer
and facilities for auxiliary speakers, tape
recorder, radio tuner, etc.

6 © 2000000 000 00

DETACHABLE LEGS, PER SET $4.95
A compiete. portable phonograph system in
a sturdy case equipped with carrying handle,
and covered in leather-grain vinyl plastic.
Also doubles as a chair-side unit by simply
attaching 4 legs. available as optional
equipment

THE

é—’-taow MODEL PT-1020A

CORDOVAN MAHOGANY.. 5189 50
LIMED OAK.. .. .. 9.50

LEGS, PER SEY $3.95
A luxurious table top phonograph. housed in
a hardwood cabinet. This unit comes in a
choice of two finishes to match your home
decor. Modern wrought iron legs (optional)
convert the 10207 into a convenient chair-
side system.

em with Pil

WWW. atmeidsaatadiohistery.com

PILOT RADIO CORPORATION

Dept. EK-1, 37-06 36th St., Long Island City 1, N.Y.

pprosches of Bren surpasses the perform.
Bice assoclated with peslessional Broadoasd
aquipmant- Tae Pilatrol Ausio Gonbrol IJmI
Ix designea For jiat such cnbicar us

has wirtually every desirabés Femturs ome
would wanl in B wergatila - preampdifier
equalizer-fone anrul unit, | kcluging a2
micraphong chanmed and -1ui|'b|. eanirol,

Ml ontv &g it prowided wilh'a enevpiele sel
of - pushbuttan controls Tar Soth tureover
agd Foflodf equalRaiion, tol alse has push
tukkon, - gelectors : with jewellad lights in
dicating Lhe & d-channel. A profes i
lype decibel meter is incorporaled 1od Qi
raading “of oulpwl levels. The Piloiro
turnished (4 a Masogany cabieel. Lsmed D48
available at clightly hagher cost

MEMBER
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EDITOR'S REPORT

AUDIO FAIR SEASON

HOSE oF Us who enjoy andio shows of any and alt

types—big ones, little ones, and those which exist

thronghout the vear in the distributors audio show-
rooms—are beginning to get excited about the prospect
of the next few months, for as this issue comes out
there is the High Fidelity show in Chicago and simul-
taneously the Third Annual High Fidelity Audio Show
at the Sheraton-Palace Hotel in San Francisco (the
Hi-Fi Home Music Show at the Claremont Hotel in
Berkeley, just across the bay from San Francisco,
having closed on September 25 after its three-day run),
and then comes the big Audio Fair in New York on
October 13, the New England High Fidelity and Music
Show at the Hotel Touraine in Boston commencing
on October 21 and running for three days.

Next on the schedule is the Philadelphia High Fidel-
ity Show at the Benjamin Franklin Hotel, November
4-6, and at the same time the First Mexican Audio Fair
is being held in the Hotel Reforma in Mexico City.

Practically no one could attend all of them—though
some of us try—but the more enthusiastic audio people
will get to as many as possible.

The greatest of the shows so far has always been The
Audio Fair, and its seventh showing starts on Thursday,
October 13 at Hotel New Yorker in New York City.
Even though if a manufacturer may not be able to attend
all of the exhibits—he is most sure to have his wares on
display at the New York show, for that is the place
where cveryone comes, or so it seems. At any rate, it
is this show to which the overseas buyers flock in num-
bers to sce what is on the market and to hear the best
that the audio industry has to offer. Perhaps many of
these “‘buyers” are actually engineers who come
to see and hear what we have so that they might try to
better it, but we should be willing to accept this sort
of competition—we will gain in the long run, for we
will have the better equipment.

No two audio shows are alike—fortunately—and
there is always enough of interest and always enough
variety to keep us entertained. And among the many
thousands of visitors to the shows we are certain to
meet many of our old friends—in our own case, we have
an opportunity to talk with Aupio’s readers and hear
first-hand what they want in their favorite magazine.
So in addition to learning about the newest in equipment,
we also glean some ideas which prove of value in select
ing material for the magazine. We hear complaints and
compliments—we try to eliminate the causes of com-
plaints, and we try not to become complacent about the
compliments. In any case, we listen to both equipment
and people with open minds with the hope that what
we learn from both will be reflected in a more interest-
ing and nseful magazine.

FIRST MEXICAN AUDIO FAIR

On our way back from the WESCON show in San
Francicco, we “happened” to come by way of Mexico
City, since we had heard there was to be an Audio Fair
in that city next month. In addition to being entertained
most royally, we had the opportunity of meeting most
of the audio industry in Mexico, and we find them to
be just as enthusiastic ahout good music reproduction

20

as we are here in the States. For example, the first
Andio Fair is to have some thirty five exhibitors—many
of whorm are displaying U, S. and British equipment, to
be sure, but there is a rapidly growing list of manufac-
turers in Mexico, and even now mmch of the equipment
to be shown is built below the border. We were pleas-
antly surprised by almost everything we saw—ifrom the
architecture to the beautiful women of that city—and
while we had no intention of going back for the three
days of the show itself, we were forced to change our
mind. It is safe to say that the welcome extended to
anyone interested in audio would make it well worth
while to visit the show—even as a mild excuse to see
Mexico City. We have mentioned this to several friends
in the business since returning, and some of them are
planning to attend. As we are.

POSTPAID REPLY CARDS

After seven months of including reply cards in the
back of the magazine, we are convinced that you find
this service to be of considerable value, and we thank
all of our readers who have availed themselves of the
opportunity to request more information with a mini-
mum of effort. Accordingly, this service will be extended
with the November issue to provide identification for
the display advertising so that it will only be necessary
to circle a number to get further information about any
of the products that are advertised, in addition to those
that are mentioned in the New, Probucts and NEw
[LITERATURE pages. This, we believe, will make the serv-
ice even more useful to you, and will make it so much
easier to obtain the desired additional information that
still more of you will send in your inquiries. lHlow do we
know that you like the service? Simply by counting the
inquiries received every month—just over twenty per
cent of you have responded. We trust you will continue
to show interest in the products of our advertisers, and
that as your interest grows your inquiries will mount
until one hundred per cent of you ask for more informa-
tion.

The 3rd Audio Anthology

Many readers will be glad to know that the 3rd audio
anthology will be off the presses by the time of the New
York Audio Fair. We have heen receiving requests for
this volume for over a year, and we have finally gotten
it put together. Same size, same number of pages, but
slightly higher in price—hoth printing and paper are
more expensive now than they were three years ago
when the 2nd audio anthology was published.

BRIGGS’ LECTURE DEMONSTRATION

There’s still time to get tickets for the hi-fi lecture
demonstration to be presented by Gilbert A. Briggs at
Carnegie Hall on Sunday October 9, at 3:00 p.m. (Note
that it is not Town Hall, as announced on this page last
month.) Mr., Briggs will be assisted by P. J. Walker,
and the music, both live and recorded, will be provided
through the cooperation of Columbia Records, Inc. This
is the first of these demonstrations to be presented in the
United States, and no serious audiofan or music lover
should miss it. Remember the date—Sunday, October
the ninth, at 3:00 p.m.

AUDIO e OCTOBER, 1955
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THE

2lVE_ PICKUP

the first really new pickup in a decade

The FLUXVALVE is made by perfectionists — for
perfectionists. Literally the cartridge of the future, its
unique design meets the demands of all presently envi-
sioned recording developmeits, including those utilizing
less than 1 mil styli.

There is absolutely nothing like it!

The FLUXVALVE TJurnover Pickup provides the first
flat frequency response beyond 20kc! Flat response as-
sures undistorted high frequency reproduction—and new
records retin their top “sheen’ indefinitely, exhibiting
no increase in noise. . . . Even a perfect sylus cun't pre-
venl a pickup with poor frequency characteristics from
permanently damaging your “wide rande” recordings.

With this revolutionary new pickup, tracking distortion,
record and stylus wear are reduced to new low levels.

The FLUXVALVE will last a lifetime! It is hermetically
sealed, virwally impervious to° humidity, shock and
wear ... with no internal moving parts.

The FLUXVALVE bas
easily replaccable styli.
The styli for standard
and niicrogroove
record-playing, can be
inserted or removed
without use of tools.

For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE

...words cannot describe the difference...but you will hear it!

PICKERING & CO., INC. Oceanside, N.Y.

PIONEERS IN HIGH FIDELITY

“Te Lhsic sk card eaditle differnici

. . Demonstrated and sold by Leading Radio Pa:ts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. W.9

OCTOBER, 1955
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Iighly schematic drawing illustrates the possible distribution of energy in ultra-high-frequeney “over-
the-horizon” transmission. The effect is similar to that of a powerful searchilight whose heam points into
the sky. Light can he secu miles away from behind a hill even when the searchlight lens is invisible.

Something new
on the telephone horizon

Telephone conversations and tele- slations would be difficult to build.
vision piclures can now travel by ultra-

: ! In standard mierowave line-of-sight
high-frequency radio waves far be-

transmission, stations are so spaced

yond the horizon. This was recently Al tielmaint heainicanibelised. LRut

demonstrated by Bell Telephone Labh- now, with huge 60-foot antennas, and

oralories and Massachuselts Institute much higher power, some signals drop

of Technology scientists using “over- o thig main heam as it shoots off into

the-horizon™ wave propagation, an im- space. Thesesignals reach distant points

portant recent development in the beyond the horizon after reflection or

radio transmission fiekd. scaltering by the atmosphere. The

This technique makes possible 200- greater power and larger anlennas ol

mile spans belween stalions. instead of the “over-the-liorizon™ syslem permniit

) ) the 30-mile spans used for present line- recapture of some of these signals and

\lnfr::)er»::;ll::::I]I;ilui-ulmtlh"I;c-lil“ll.:lllplul.:a:ulre.: of -sight transmission. ‘ll opens the way make flmm useful carriers. The sys-

m \Talmdel, New Jersyeisileszigd i to ultra-high frequencies across water tem will he a valuable supplement to
tudy of “over-the-horizon™  phenonena. or over rugged terrain, where relay existing radio relay links.

)

BELL TELEPHONE LABORATORIES r,”‘é:

Tniproving telephone service for Anrerica provides careers for creative men in scientific and technical fields.

WWW amerdceatiadioRistery. com
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Cascode Preamp Improves
Signal-to-Noise Ratio

M. V. KIEBERT, JR.”

A thorough study of the causes of noise in electronic equipment points to the
steps necessary to reduce unwanted disturbances to an absolute minimum.

HIS PROJECT GREW out of a design

request to develop a preamplifier

suitable for use with the Fairchild
Type 215 moving coil pickup. The origi-
nal pickups had an average maximum
output of .003 volts across a nominal
output impedance of 60 to 80 ohms (it
is understood that with the new type
220 units, this output has now been in-
creased to .006 volts, about half the out-
put of the higher iinpedance G.E.
pickup). The manufacturer also set out
a requirement that the preamplifier
should, if at all possible, avoid the use
of an input transformer (and so neces-
sitated a higher gain system) while
being adaptable, without modification.
to the use of higher level pickups.

Consideration was given to the funda-
mental problem of desired and required
noise levels. Good discs are now avail-
able and turntables have improved to
the point where a dynamic range of
50 to 60 db below maximum output, was
desirable. This means that a preampli-
fier to be used with a pickup of .003-volt
output must be so designed and con-
structed that equivalent grid input noise
voltage level must be held to no more
than 3 microvolts if a 60-db dynamic
range is to be accommodated.

Noise in the input stage (aside from
hum, microphonics and spurious induced
volrages from the filament circuit
and/or other adjacent voltages and/or
from capacitive charges on the tube
enve ope and getter surfaces) is due to
six principal causes—thermal (Johnson)
noi-e in the grid (input) circuit, tube
noise (shot effect), partition noise,
flicker noise, “current” noise in the
plate load resistor (and perhaps cathode
resistor) of the first stage. and spurious
transient plate-supply-voltage variations.
Under normal circumstances and in the
most generally encountered conditions
of operation of well designed multistage
amplifiers, the first stage noise is the
liniting noise source in the system.
Hence, consideration must first be given
to the fundamental limitations of this
stage and the engineering techniques
which are under control of the design
eng: eer and which may he employed to
minimize undesirable noise sources in
this stage.

B *—vmcd Rescarch, Inc.. ¢/0 Booz, Allen
& Haomilton, 135 S. La Salle St.. Chicago,
n.

AUDIO e OCTOBER, 1955

Other noise problems that must be
considered in the final design will, of
necessity, evaluate the ballistic and mi-
crophonic characteristics of the input
stage, as well as problems of stray in-
duced hum and noise voltages. Flicker
noise as results from the time-variable
evaporation characteristics of electrons
from a cathode surface are only under
control of the designer insofar as he
may select one type of tube class from
another—that is, use of a 12AY7 in
place of a 6AUG, for example, and then
subsequent experimental selection of the
minimum noise level tube (most stable
cathode surface tube) from a number of
tubes of the type used in this position.

“Current” noise in the plate load
resistor (and perhaps the cathode re-
sistor) may be kept to a minimum
through the use of wire wound, or

1 M. V. Kiebert, “A preamplifier switch-
ing and equalizing unit for critical listen-
ing,” Aupio ENGINEERING, Sept. 1952.

2 M. V. Kiebert, “The Williamson-type
amplifier brought up to date.” Autio En-
GINEERING, Aug. 1952

special, low noise resistors as previously
described.!- #

While the basic thermal or Johnson
noise and shot-effect noise problems get
into the field of quantum mechanics,
this problem has been well documented
in the literature although minor unre-
solved points of view still exist.®*
However, a brief outline of the cogent
factors may be in order.

Limiting Factors

In any transducer system, such as a
microphone or pickup, a certain signal-
to-noise ratio is intrinsic to the particu-
lar system as determined by the ratio
of the transducer (microphone or
pickup, for example) signal output volt-
age to the magnitude of the transducer
thermal noise voltage as determined by

3 F, E. Terman, Radio Enginecrs Hand-
book, first edition, pp. 476-477.

4H. J. Woll and F. L. Putzrath, “A
note on noise in audio amplifiers.” Trans.
I#R’E PGA, March-April 1954, Vol. AU-2

on it curve.
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Fig. 3. Preliminary prototype of preamp of Fig. 2.

the resistive component of the signal
source (transducer). Using an amplifier
following such a transducer, this funda-
mental limiting signal-to-noise ratio can
never be improved (if the bandwidth is
held constant), it can only be ap-
proached. If the signal output is not
large enough to bhe above the noise
generated within the first amplifier tube,
a transformer may be used to boost the
signal to a sufficient level before it is
impressed on the grid. A low signal
device will have a small internal im-
pedance (to give an acceptable signal-
to-noise ratio) which will allow a large
step-up ratio on the transformer to
give a correspondingly large signal at
the grid. This allows operation at a
sufficiently high ratio of signal level to
tube-noise level.

Noise is generated in the resistive

voltage of a resistance in temperature
equilibrium is;—

en? =4k TRB
where
k= Boltzmann’s constant
T = temperature in degrees Kelvin
B = bandwidth in cps.
At nominal room temperature, 63° F. or
17° C., this may be expressed as;—
en*= RAf 1.6 x 10%°
en = rms noise in microvolts.

A convenient way to express and han-
dle the “shot-effect” noise of a tube is
in terms of an equivalent noise resis-
tance, Req, at room temperature, con-
nected from grid to cathode of an ideal-
ized, noiseless, equivalent tube.

The value of Req for triodes (in con-
ventional or cascode connection) is
given approximately by

where: Req=the equivalent noise re-
sistance in ohms.
Gm =the mutual conductance
at operating point.

The equivalent circuit for this is
shown in Fig. 1. From the foregoing it
is apparent that the highest possible
mutual conductance at the operating
point (a fairly high plate current and
relatively low bias voltage) will reduce
the shot-effect noise to a minimum.
Triodes in common use have published
values of Gm at the operating point of
from 1000 to 5000 with resultant Red’s
from 2500 to 5000 ohms.

For this particular preamplifier, or
for any similar low-noise-level design
application, some other generalizations
may be made which will provide a
guide as to the hest design procedures
and will give a general clue as to other
potentialities which must be considered
for a particular design.

Practical Considerations

Pentode input stages provide high
gain (approximately Gm R:) and ef-
fectively isolate the output from the in-
put circuits but have inherently higher
noise levels due to the partition noise
caused by division of the cathode cur-
rent between the plate and screen
circuits. Triode input stages have
relatively low gain (approximately
Gm Ri Rp/(Rp+ Ru), and a fundament-
ally lower noise level because they
avoid the partition noise found in screen
grid tubes. The undesirable and un-
avoidable coupling between input and
output circuits as resulting from the in-
trinsic grid-to-plate capacitance is the
liability of the triode stage. The effec-
tive capacitance resulting from this is
increased as the stage gain is increased

component of any impedance by the by employing tubes with a higher
thermal agitation of the electrons. The o= 2.5 mutual conductance and lower plate re-
magnitude of thermal (Johnson) noise Gm sistance. Thus it is impossible to get
124v7 124v7 5879
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Fig. 2. Original preamp circuit, with input and interstage level equalizing circuits omitted for simplicity.
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around this interelement coupling prob-
lem so the triode stage is always a low-
gain stage if a wide-band frequency
response is desired.

The cascode input stage is unique in
that it has the general noise character-
istics of a triode, provides isolation be-
tween input and output circuits com-
parable to a pentode, and has relatively
high gain (which is comparable to that
obtained with a pentode—approximately
Gm R.). These performance features
are achieved at only the cost of another
triode section which may be in the same
tube envelope as the first triode section.
The merits and potentialities of this
type of circuit are only starting to get
recognition in the audio field, although
the circuit has been widely used in radar
applications, television tuners, and more
recently in television camera video cir-
cults. 8- 748

Tube Choice

For preliminary consideration of an
optimuin, specific preamplitier to be used
with a low-level, low-impedance pickup,
it was assumed that d.c. was to be used
on the filaments and that stray hum and
spurious (a.c.) coupling was not a prob-
lem. A bandwidth of 15 kc was used as
a reference and a zero grid input im-
pedance was used in order to evaluate
separately the tube “shot effect noise”
(the nominal Req), and separate this
phenomena from the input thermal
(Johnson) noise. Under this condition
of operation, pentode connected 5879’s
had an average of 3.6uv equivalent-grid-
input tube noise (best tubes); while
triode connected, they had an average
of 22uv. The 12AY7 triode (best tube)
had a 09uv equivalent-grid-input noise

s Valley & Wallman, Vacuum Tube Am-
plifiers. McGraw-Hill, pp. 656-660, 1948.

6K, B. Benson, “Modified preamplifier
improves movie telecasts.” Electronics, Vol.
26, No. 12, pp. 166-169, Dec. 1953.

7 Application Note on Type 6198 Vidicon
Television Camera Tube. RCA Tube De-
partment.

8 K. Lee Price, “The cascode as a low-
noise amplifier.” Trans. IRE PGA, March-
April 1954, Vol. AU-2, #2.
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Fig. 4. Schematic of the cascode preamplifier.

under similar conditions—a value more
nearly in line with the permitted maxi-
mum of 3uv when other noise sources
are considered. A cascode stage using
6BQ7A’s or the GE 6386 or 5670's
(basing different than 6BQ7A) has
about 0.6nv,—an even more tolerable
level. (The 6BQ7A however, varies
quite widely from tube to tube as re-
gards microphonic sensitivity).

Under the above conditions of opera-
tion the 5879 pentode had a gain of
about 105; when connected as a triode
the 5879 gain was about 14; a 12AY7
triode section had gains of about 18 to
26, while the 6BQ7A had gains of about
46 to 70. These gains were those nomin-
ally obtained under optimum operating
conditions for minimum noise and the
required bandwidth.

The final basic tube noise to be evalu-
ated was the thermal noise in the grid
input circuit. For a 15-kc bandwidth

and a 0.1-megohm source at room tem-
perature (63° F., 17° C.), this noise is
about 49uv which is obviously above
the maximum permissible 3uv limit if
the input is .003 volt and a 60 db dy-
namic range is required. Under similar
circumstances a 10,000-ohm source will
have a noise of about 1.55nv while a
100-ohm source will have a noise of
about 0.155uv. In general if tube noise
(shot effect) is the principal limiting
noise source, as is generally the case.
the over-all system signal-to-noise ratio
improves as the signal impedance resis-
tive component increases, provided this
is accompanied by a corresponding in-
crease in signal voltage as available
with a coupling transformer, and fur-
ther provided that this signal source
impedance is at least two times, and
preferably four times, Req, the equiva-
lent noise resistance due to shot effect.
If this ratio is achieved, then input cir-

Fig. 5. External and under-chassis views of the cascode preamplifier of Fig. 4.
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cuit thermal noise is not a limiting fac-
tor. This, unfortunately, means that low-
voltage, low-impedance input devices
with the resistive component in the same
order of magnitude, or less than Req,
must always employ transformers in
order to secure the optimum, or even
satisfactory signal-to-noise ratios when
feeding into a preamplifier. The use of a
low-impedance, low-level signal source
not provided with a suitable step-up
transformer will generally result in a
signal-to-noise ratio ratio limited by
tube noise. A high-impedance, low-level
signal source will generally result in a
signal to noise ratio limited by thermal
noise.

Low-impedance pickups and micro-
phones generally have intrinsically sat-
isfactory dynamic ranges when used
properly. It is however, always prefer-
able to use a “high impedance” (and
higher signal voltage) device as the
input source if the use of an input
transformer is to be avoided as a means
of reducing cost, reducing size and/or
reducing susceptibility to transformer
hum pick-up from stray magnetic fields.

From the foregoing, it is apparent
that either a triode preamplifier or a
cascode preamplifier will give the best
(and comparable) signal-to-noise ratios
on low level signals; that wirewound
or special low-noise plate load resistors
should be used; and then under these
circumstances a residual equivalent-
input-stage grid-noise level in the order
of approximately 1 to 2uv may be ob-
tained if all other noise sources due to
stray hum, microphonics, flicker, line
“bumips,” etc., are negligible. This all
adds up to the fact that a direct
input, low-voltage, low-impedance signal
source to the grid of a preamplifier is
not good engineering design; that only
under unusual circumstances and very
careful design can a usable 55 to 60 db
dynamic range be obtained. Either a
higher impedance, higher voltage source
or an input impedance-matching trans-
former should always be used for opti
mum performance under these circum-
stances.

26

Fig. 6. Installation of
preamp and associated
power supply in turn-
table cabinet. Input
transformer and
switches are located
just to the right of
the preamp chassis.

For example; a 12AY7 operated
under optimum conditions had an Req
of 2960 ohms. When an impedance
matching transformer, inserted between
a 60-80 ohm pick-up and the input grid
of a preamplifier was used with a nomi-
nal output impedance of 12,000 ohms,
the output voltage was approximately
42 millivolts in lieu of the original 3
millivolts and a potential signal-to-noise
ratio (limited by shot effect) was 82 db.
When no matching transformer was
used the limiting noise level was estab-
lished by thermal noise and the potential
signal-to-noise ratio was 69 db—an
obvious marginal and difficult level to
achieve when other potential circuit
noise sources such as flicker, etc. must
also be considered.

Aside from the three foregoing funda-
mental and limiting sources of input
stage noise are other sources of poten-
tial noise influence which must be con-
sidered in the design of a low-noise-
level, high-gain system. These second-

ary sources of noise which are normally
encountered in the design of such a sys-
tem are:—

1. Flicker effect as may result from
periodic variations in cathode emission,
a_low-frequency phenomenon.

2. Cathode-heater leakage (ohmic) which
will couple a.c. components of the fila-
ment voltage into the cathode circuit.

3. Cathode-heater capacitance which will
couple a.c. components of the filament
voltage into the cathode circuit.

4. Tube press or seal leakage which may
couple a.c. components of the filament
voltage to any tube element. This may
occur either as a volume or surface
phenomena.

S. Modulation of the electron stream by
external magnetic fields.

6. Modulation of the tube electron fields
by tube envelope surface charges, which
may or may not be additionally influ-
enced by the “getter” deposit.

7. Tube microphonic characteristics.

8. Grid current noise.

Tube selection—that is, use of tubes
specifically designed for low level audio
use—will practically avoid or at least
minimize many of the rather formidable
sources of potential secondary noise
listed above. Flicker effect, seal leakage,
cathode-filament ohmic leakage and grid
current noise will generally not be the
limiting and/or significant factors when
selected tubes, or when tubes of the
1620, 12AY7, 5879, or similar classes of
tubes are used. The other items must be
carefully considered and a specific de-
sign provided for each particular appli-
cation or installation. Shock mounting,
for example, will obviously be required
if the tube is operated in any appreci-
able acoustic. shock, and/or vibrational
field.

The effect of heater-cathode capaci-
tance, taking a 12AY7 tube as an ex-
ample, is to couple approximately 4uv
per volt of a.c. component of heater
voltage per unf of capacitance existing
between heater and cathode. Grounding
or heavy bypassing of the cathode will

IR
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Fig. 7. Required RIAA curve compared with measured response.
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minimize this source of difficulty. The
use of a rectified and filtered d.c. heater
supply, even though the filtering is not
too complete (a residual of 0.3 volt ap-
pears to he reasonable and satisfactory)
will provide a 20 to 26 db attenuation
f hum from this source and readily
permit practical use of an ungrounded
and unbypassed cathode circuit as may
be desirable to provide for some form
f feedback, reduce the number of cir-
cuit components and/or provide for
niniaturization in the preamplifier unit.

Modulation of the tube electron field
by tube envelope surfaces charges may
be reduced to vanishingly low levels by
use of a grounded metallic tube shield.

In order to secure optimum signal-to-
noise ratios with low level signals it is
essential to avoid “losser” tvpe (RC and
RL) equalization prior to the first-stage
grid circuit. It is for this reason that
both low-frequency and high-frequency
compensation has generally been em-
ployed by this author in the same
feedback section of the circuit (which
makes it easy to use this circuit also
as a “flat” microphone circuit by merely
alding a 0.1-nf capacitor and a SPDT
switcht which inserts it across the nor-
mally lower capacitance low-frequency
equalizing capacitor while simultane-

ously removing the high-frequency ca-
pacitor from the circuit). Feedback
equalization rather than “losser” type
interstage equalization serves to keep
distortion to minimum levels under wide
variations in input level. This readily
permits use of input voltages of .003 to
0.1 volts in the cascode preamplifier to
be described. Use of this type of equali-
zation normally reduces distortion 10 to
20 dl at nominal operating levels.?

The first preamplifier which the au-
thor designed for minimum noise and
maximum performance with a triode
circuit utilizing 12AY7’s, is shown
schematically in Fig. 2, and a prelini-
nary prototype is shown in Fig. 3. This
unit has previously heen described in
detail.®

This first preamplifier system was
specifically designed for minimum noise,
low-level input and for a rather wide
variety of equalization curves and input
levels. Due to the rather severe low-end
requirement of the original AES equali-
zation curve, equalization was divided
between two sections, each of which
utilized one 12AY7. Due to the use of a
following loudness control there was an

9 AL V_ Kiebert, “Design of high quality
preamplifiers.” J.A.E.S., June 1954,

"
§
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additional requirement which made it
essential that the output level of these
cascaded units be held approximately
equal when switching between the vari-
ous inputs of various levels. The first
section of this unit has a gain of 34 (at
1000 cps), the second section had a gain
of 17. The equivalent grid-input noise
level (shorted input) was about 3.8 nv
(neglecting the “line bumps™® of 10 to
12 db) ; the “fold-up” point was 12 volts;
the design output level was 1| volt, the
IM (60 and 7,000 cps, 4:1) was 0.1
per cent at 2 v. and about 0.4 per cent at
4.5 v.

A second preamplifier employing a
cascode input circuit was designed and
tested. The schematic diagram, showing
the operating voltages and currents is
shown in Fig. 4. The photograph in Fig.
5 shows the actual construction. Figire
6 shows an installation of this unit, with
its associated power supply, in a preci-
sion turntable and pickup assembly.

The stabilized d.c. amplifier, at the
expense of another triode section, pro-

g g w q o
vides a gain of 2 and by virtue of its

intrinsic stability permits d.c. coupling
with attendant reduction of phase shift
problems by avoidance of the usual RC
circuits.

The triode cathode follower likewise
requires another triode section but pro-
vides greatly increased linearity and
improved d.c. stability which is desira-
ble in d.c. coupled applications.

This unit is also unique as regards
the low-output-imipedance, low-distortion
output; the use of a d.c.-stabilized.
bridge-tvpe interstage amplifier section.
and a d.c.-coupled, linearized cathode-
follower stage for the output. The cas-
code stage is resistance-capacitance
coupled to the stabilized, high-gain d.c.-
hridge type amplifier. The use of this
tvpe of stage permits direct coupling to
a stabilized linear cathode follower
which utilizes another triode section as
a part of its cathode load. This con-
figuration has a “fold-up” point of 32
volts. The over-all gain is 161 (at 1000
cps); the equivalent grid input noise

(Continued on page 107)
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Fig. 9. External and under-chassis views of the power supply of Fig. 8.
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at home with mm s s

Fig. 1. Base of audio operations is this suave “powerhouse”. The
Mondrianic off-center proportioning was determined by plocement of
hi-fi system units for most comfortable operation.

Fig. 2. The system controls are free of mechanical crowding, control
knob bunching or cute disguising. They are mounted in flush furniture-
finished panels, easily removable by loosening a few countersunk brass

wood screws.
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Hi-Fi Powerhouse

A functional cabinet adapted to house
a median-cost hi-quality hi-fi system

nor is the TVA. There are no kws here, hut plenty

mvs, dbs, and gauss in this deal. We have set it up
to balance out our study, in a recent issue, of a hi-fi system
housed in a sort of free association of enclosive cabinetry
—*‘arks” they were called. And whereas that all too casu-
ally housed system boasted some of the more elegant hi-fi
things (see AT HOME wITH AUDIO, June, 1955) touching
the topmost brackets of cost, the subject of this month’s
discourse is, on the other hand, a system quite homogene-
ously contained in its “powerhouse” enclosure, Fig. 1, with
parts that radiate and exude sounds, relatively, of hardly
lesser virtuosity, though of more modest cost, as we shall see.

Mr:ssxs. DixoN AND YAaTEs are not in on this deal,

Aural Pedigrees

The actual cost at andiophile net prices is, we believe, a
tigure neither too high nor too low. Specifically, our man’s
tive-hundred-buck kitty has bought him a rather delectable
smorgasbord of last-wordish hi-fi components. But what
about this “relatively.” vou say? llere. then. is a rundown
of a few of the declared aural pedigrees of the components,
which seem to add up to a collective specification of better
than passing grade, to say the least.

The 15-watt power-rated 12-inch duplex speaker is the
Beam Instruments’ Stentorian, will response of 20 to 20,000
cps, bass resonance 35 cps, huilt-in crossover, two voice
coils, and a magnet that weighs 1114 pounds. ($199.50)

The 40-watt amplifier is the “Coronation 100” by Inter-
clectronics; power response + 0.1 db from 16 to 30,000 cps
at 30 watts; over 50 db feedback. Its companion consolette
preamplifier-equalizer requires no transformers with all
present phono cartridges; offers five input selections, 16
precision playback curves. Bass and treble compensation
with over 20 db distortion-free hoost and attenuation: hum
inaudible with controls on full. ($179.00 for both.)

The Bogen R640 AM-FMI tuner has ten tubes plus recti-
fier, with off-on and band selector switch plus a.f.c. defeat.
I°M sensitivity 3 mv for 20 db quieting. ($105.50.)

The three-speed record playver is the Miracord XA-100
by Audiogersh, equipped with separate spindles for inter-
mixed automatic and for manual operation. Push-button
controls, including delay and scratch filter: interchange-
able plug-in heads; ball-bearing suspended turntable and
tone arm; zero wow and rumble is claimed. ($67.50.)

The General Electric RPX-052 cartridge is fitted with
diamond LI and sapphire 78 styli. ($22.50.)

The Klipsch-licensed folded-horn speaker enclosure is
the Rebel KR-4 by Cabinart. ($09.00.)

The tape recorder is Concertone 20/20 by Berlant; tape
speeds 15 or 714 ips., dual track; response 20 to 20,000 cps:
signal to noise ratio 55 db: three heads with provision for
five. Controls: microphone input, line input and playback
output, meter indicators for bhias current, record level and
output level; VU meter, monitoring output, signal mixing
variable from line and microphone, ($445.00.)
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Microphone is Electro-Voice 950 Cardax crystal; hi-fi
output, -57 db; wide-angle pickup at front, reduced sound
at rear. Adjustable for flat response or hi-frequency boost.
($24.99.)

Tape slicer is Robins Industries TS-4DLX, semi auto-
matic. ($8.75.)

The cost of the basic hi-fi system (before tape recorder,
tc.) comes to around $543.00. A look-ahead additive con-
tributing to the juicier workings of the system, in this case
the Concertone tape recorder, adds $445.00, for a total out-
side figure of $988.00. Putting pencil to paper at this junc-
ture for a bit of camparative reckoning and to see where
the economics of the deal is trending, the figures show that
our basic system costs barely more than one of the better
tape recorders alone. Also, that combined with such a re-
corder the total cost of the system (as above) is, in turn,
equal to the cost of one of those tape recorders approaching
rroadcast standards (meaning that such a machine would
)ave a separate mixing unit with its own power supply).

otal catalog price for that kind of equipment is just over
1ine hundred dollars for one brand, and about two-three
hundred dollars more for another. Compared as to equiva-
lent value, our base cost would seem to be pegged in a
median or middle ground—a territory certainly attractive

onomically but one in which a lot of hi-fi errors of com-

- ——

Fig. 3. Heard with “presence”

but not seen is the 12-inch duplex

Stentorian speaker with 1172 pound magnet. Plenty of excursion for

clean lows through Cabinart’s KR-4 Klipsh-designed folded horn, and

tweetered to highs with separate coaxial-mounted voice coil. (The
camera “saw”’ the speaker, but we are not a camera!)
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Fig. 4. Doing it yourself with o purpose: The dimcnsions give the
praportions. Working in wood according to sizes shown yields an
esthetic of form for the eye and, more subtly, for the ear as well.
Design of Powerhouse Cabinet copyright 1955, Lewis C. Stone)

mission and omission are all too frequent. We like to believe
(rather than not) that the items we have included in our
hi-fi system of the mouth are a most representative sampling
and a Jair guide to what is available today offering optimum
quality at, as we set out to demonstrate, a middle or median
cost

Going Places with Hi-Fi Placements

Exactly why your dedicated hi-fier is so willing to take a
flier in audio “Tutures” we do not claim to know for certain.
But we can try guessing at a few possible reasons. For one,
there’s his (and our) fascination with mechanical and elec-
tron c devices. Love of gadgets and novelties enters the
lists too, alerted as that makes us to the yonder newest thing
ever as we decide on using the hither one, for who can
guess how long. It is a healthy climate of change. Many a
new product. like as not, comes on the market with an ab-
ruptness that often belies its slowly evolving origins in
abstract and basic research. It takes years and years of
search and research—for that is essentially the process—to
come up with something new and acceptable. And there’s no
telling how many audio engineers may now have on their
boards the embryo of that new concept in amplifiers, or

AUDIO e OCTOBER, 1955

Fig. 5. Full-size wall cabinet with convenicnce of chair-side operation. Near com-
partment shows framing for panels to house tuner, amplifier and preamplifier (top)
and below, space for the record player platform. Note side-mounted track for
latter, also below it, guide for sliding door. Draw-out with tape recorder in place,
in far compartment, with framing and panel set in above it for amplifier. All parts
are glued and secured with brass wood screws; joints are mitred, reinforced with
corner blocks. Brass legs arc caster-mounted for mobility. Note flush-mounted
cylinder locks in leading cdges af cabinet doors.
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speakers, or means of recording sound and of “picking
it up.”

No wonder, then, that in a fast-moving field like audio,
your hi-fier is like a fire-engine buff who must ride fast to
every ringing of the hells of change and innovation. He is
the worshipper in the temples of, as our economist friends
term it, superinduced ohsolescence. He is the hardy peren-
nial buyer of “change;” he is the one that gives that newer
thing its chance by proving it in use as he hi-fis at home
with audio. In the devising of our hasic cabinet we have
given this phenomenon due weight. The instrument mount-
ing panels are removable without in any way afiecting the
cabinet’s format or finish. (Fig. 2.) It can readily accept
that different iront end, power source, tape or record player,
tuner. etc., if and when these have heen improved enough
to justify the change, and are available at an affordable
price.

Anatomy of Hi-Fi

It is our pleasant, though somewhat reluctant, specula-
tion that the anatomy of hi-fi is an object of inventive evo-
lution, and no amount of “frozen” components can consist-
ently be satisiactory as, regrettably, the frozen ones cannot
for long be equal to the progressive offerings of an industry
that is fairly boiling with the creation and re-creation of
hi-fi media for spirit-lifting home entertainment. It seems
that the hi-fi “conscience” can brook no stoppages of the
free flow of ideas that ceaselessly shape the hetter, out of
today’s perhaps merely adequately good, for the huyer of
hi-fi component equipment. Hence, the structure of our
cabinet has this virtue of adaptability.

Our guess is that the incidence of certain makes of equip-
ment in a good hi-fi system seems to run a gamut of com-
parative quality not much greater than that from A to B
or maybe C. There are numerous worthy makes, many in-
dividual preferences. But the young “turks” as well as the
elders of hi-fi are generally as one in subscribing to the
stylish offerings of the currently many-time winners among
the thoroughhreds of home audio instrumentation. For some
of us the changeovers in brand lovalties—if any—come
about slowly if at all, inspired as they usually are by either
a friend’s Ilater installation, or exposure to other bhrands
seen at successive Audio Fairs, in audio merchants’ salons,
or described in a publication, or by our own sharpened
critigue, and the like. At any rate your hi-fi stalwart moves
along from his original basic four- or five-unit system to
acquisition of “better” and more units for, up to a point.
what he considers his ultimate destination in star-studded
earfuls of jovous perception. For the likes of him (and
aren’t we all?) a good hi-fi system, a well-rounded system,
is like a little colossus poised astride radio broadcast recep-
tion on the one leg, and home music generation on the
other. This “creature’ offers in the compress of record or

Fig. 7. Operation of tapc recorder from seated or standing position has been de-

signed into this placement of its components. Panel for amplifier is removable by

taking out screws blind-mounted from the rear. Transport unit board comes out

when four wood screws (two shown) are removed. Note round venting holes in back
pancl, just behind the 10Y2-inch reels.

Fig. 6. No Tin Pan Alley is this vista of audio instrumentation, but

rather a Rue de la Hi-Fi. Space alongside automatic record player

is provided for addition of heovy-duty turntable in future. Control

panel 1s recessed for knobs to clear doors when closed. Note spring
catch in near edge of door.

tape or broadcast band, the substance of whole orchestras
of instuments, ensembles of voices. And these recordings,
only inches-big are played on or through mechanisms also
measured in inches; in turn they are mounted and intercon-
nected within that inch-dimensioned Music Hall in minia-
ture—the well-devised hi-fi cabinet, with speaker separate,
but far from aloof. (Fig. 3.)

Re-creation, and Recreation Tco

But, we say, measured in inches generously. As given in
the sketches, I'ig. 4, the dimensions of the “powerhouse”
are OU inches long, 1834 inches deep, and 28 inches high.
Plus 10-inch supports, the total height is 33 inches which,
for the average person, places the top of the cabinet just
about below the hent elbow. The top is a fixed flat surface,
not a lift-aid. On it we have seen the comfortable handling
of records or tape reels or tape splicer; the selected ones
finally Leing placed on the projecting ends of the **platform”
sliding doors, which serve as shelf or side table, heing
always level and firm hecause of the solid way they have
been mounted to slide freely in and out. From full “out”
position they swing upward on full-length brass piano
hinges, closing to with small spring catches set flush into
their side edges, to cover and conceal the hi-fi controls.
When these doors are locked (with cylinder locks) they
protect the system from undesirable handling or tampering,
whether by grown-ups or children. Like a precious car is
said to keep best if it is one-man driven consistently, so it
appears to be with what is in its way and on its scale, the
smilarly precious hi-fi equipment.

The housing is a wall cabinet in build and stature, but in
addition is a comfortably workable chairside hi-fi system.
In fact the placement and disposal of the equipment and the
components were planned jor this kind of tlexibility in
operation, and the comfort levels were determined with the
aid of a person seated on a plain kitchen chair (seat 17
inches above floor) alongside of the first framing-out of the
cabinet and before all the innards were placed. (Fig. S.)
The same factor influenced the final height of the legs of
the cabinet. They could be not longer than 10 inches over-all,
including sizable heavy-duty ball-bearing casters for mobil-
ity. In a small city apartment heaven only knows what the
“layout” might turn out to be as a growing family twists
and turns in its confines, hedging to gain an inch of space
lhere, anotler there—and where, it is only fair to ask, would
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Fig. 8. Rear of “powerhouse” is finished in Korina veneer same as the front and sides. Only two leads trail
to floor—the power cable to house-outlet and twin leads to speaker. Large coil at right is AM antenna;
FM antenna is carried up from tuner and stapled to framing above air-vent compartment. Round holes
at left bottom are for ventilation; port at top gives desirable flue effect, also access to tape recorder
amplifier. Note wood screws catercornered showing placement of corner blocks beneath for rigid framing.

that get them if all the furniture were not free-swinging,
a {2 a Calder mobile (confined to quarters, but in motion)
—at least? The two pairs of legs were fashioned from
stock 12-inch ones, brass-plated over cast aluminum with
integrally-cast mounting plates. They were cut down at the
narrow end of their taper to a length of 7%5 inches, wood
blocks then being wedged inside through the top down to
the now larger opening at the bottom, wide enough to ac-
commodate and Hix solidly the ferrules of the heavy casters,
which in themselves measured the necessary 2%z inches
high to bring the total height of the supports hack to the
required 10 inches. All of this has contributed to the final
dimensions and determined the final operating levels or
pos tions for the various components of the system. The
controls for the tuner, main ampliher and the tape recorder
amplifier are all aligned in tandem just about helow shoul-
der height of a seated person. Both the tape recorder trans-
port and the automatic record player are, on the other hand,
just helow the level of the bent elbow of the seated figure
—which is something this department has been advocating
as a desirable tiring-proof working level for most operating
steps around audio at home.

The Versatile Powerhouse

Preplanned specifically to house hi-fi equipment, it is
also adaptable to change. Like one of these ranch-type
homes so popular today, it has its equivalent of an expan-
sion attic, in the sense that voids have been built into the
design for the accommodation of future arrivals and addi-
tions to this hi-h family. (The tape recorder is one such
“future,” but has been included here to demonstrate the
validity of the basic cabinet design.) Note in Fig. 6 the un-
broken area provided alongside of the automatic record
playcr—some 19 by 20 inches of space—which is plenty
and to spare for the future addition of one of those stable.
heavv-duty turntables of this man’s choice, plus a choice
of any one of a number of fine quality pickup arms and
their proper cartridges. Not that the roles of automatic or
manual turntables are not interchangeable in this particular
hi-fi menage. “Serious” listening can be enjoved with either

(Continued on page 100)
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Fig. 9. Rear skirt of tape recorder amplifier shows output, live microphone input
and bridging input, enabling variable signal mixing from line and microphone.

Fig. 10. Heat from tuner and power amplifier is carried off in air space near top.

Note that all parts are secured with screws. Three-outlet receptacle at left is

"sub-station” powered from outlet in main amplifier, accommodates leads from

record player and tape recorder, avoiding jungle of wires around house-outlet.

Tuner is cradled an bracketed shelf for stability and better ventilation. Note one
of the two KT66 tubes in power amplifier.
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The Record Dealer Views the
Stylus Problem

SAM GOODY*

The grass isn’t always greener on the other side of the fence—the dealer has
some arguments in his favor. The author—who undoubtedly sells more phonograph
records per year than any other dealer in the country—tells his side of the story.

has proven a boon both to the record

buyer and to the phonograph record
dealer because of certain unique advantages
this speed has to offer. We know that the
long-playing record has musical continuity,
consumes considerably less space, has the
advantage of safe portability and, most im-
portant for the purchaser today, gives ex-
cellent sound reproduction. This last factor
has been the most widely publicized and
the most eagerly accepted, until record sales
on ILP’s have amassed figures which have
reached an all-time high. But with the fan-
tastic number of records sold and the pub-
licity about LP records, one negative factor
stands out like a sore thumb, yet it has
been consistently and continually overlooked
by the entire record and equipment industry.
This is the problem of the alleged defective
record. This problem has grown to the pro-
portions of a plague which has descended
upon the record retailer and in some meas-
ure upon the manufacturer and which by
the inevitability of the customers’ ignorance
has destroyed a large share of the good will
created by this remarkable product, the long
playing record.

T e235 W. 49th Si., New York 19, N. V.

Tl-u-: ADVENT of the long-playing record

I, myself, realize and will concede that
there are defects on some records and,
concornitantly, that all records are not per-
fect. However, a record which is defective
can be proven to be such beyond a shadow
of a doubt. In the early days of LP produc-
tion (circa 1949/50) there were a number
of pressings made with deficient stampers.
However, with the inspection systems now
employed by the record companies, it is
virtually impossible for a run of defective
records to escape the sharp eyes and ears
of the inspectors. Every fiftieth or so rec-
ord coming off the press is subjected to a
complete examination in a search for de-
fect. So rare are these actual deficiencies
that many of the record manufacturers now
refuse to accept merchandise returned as
defective hy the record dealers.

In using the word defect 1 am not dealing
with the obvious, easily detected blemish
generally caused by mishandling or created
by abrasive substances found in the record
sleeve, but mainly with deficiencies which
are caused by faulty or badly worn phono-
graph needles. One of the positive aspects
of my company’s business policy and one
which attracted an unlimited number of

i RECORD SHOPPE

the

SALERNO

“Ten watts at least.”

32
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record buyers to the new speed was our
policy of permitting the customers to ex-
change any LP record without question.
It was not until I had totaled the sales
for one day, and examined our defective
record returns (which were always sent
back to the factory under the manufac-
turer’s guarantee) that I noticed that the
total of returns for that day nearly equalled
the entire day’s sales. You do not have to
be a particularly shrewd businessman nor
inordinately suspicious to realize that this
large quantity of returns could not all be
defective. Either our customers or the rec-
ords were at fault and I decided to attempt
to unravel this knotty problem.

It has always been prime policy in our
shop never to permit the auditioning of
records on the premises. To further this
aim we made sure that no phonograph
was ever available which might be used for
this purpose. My feeling is that only one
playing of a record is sufficient to convert
a brand new record into a used commodity
Permitting the records to be played on the
premises would invalidate my policy of sell-
ing only factory new merchandise. In or-
der to check tnore closely on records being
returned with purported defects, we in-
stalled a high-fidelity phonograph. Custom-
ers returning these records were politely
asked to point out the nature of the fault
and the approximate area on the record
where such claimed blemish existed.

Needless to remark, many of my custom-
ers were taken by surprise, and some even
struck an indignant pose when this new
policy was instituted. However, the major-
ity agreed that we were justified in check-
ing the record to discover the defect in
order that they might procure a satisfactory
replacement. Both customer and ourselves
were continually amazed, after checking,
to find that there was nothing wrong with
many of the records; that they tracked
perfectly, neither sticking nor jumping
grooves., The customer had, perforce, no
alternative but to reclaim his original rec-
ord. But still they kept coming in with
other records that did not play properly
and no matter how often replaced were
still not satisfactory to the customer on
his machine. Logic indicated that since the
only portion of the phonograph that came
in contact with the record was the needle,
then this tiny object must be the culprit.
And so we set to work to try to evolve

(Continucd on page 95)
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Reprinted from AUDIO—August, 1954

quipment Report

C. G. McPROUD

It s probablc that the designer of a record
changer considers that amplitiers are "Rube
Gold wergs” compared to his simple products,
but 11wst of us who profess to understand
ampl fers are amazed by almost any record
chan;ier. The new Miracord XA-100 has a
number of features which are new to the
chaner ficld, but which result in an inter-
cstir e and efhcient unit,

Foremost of the features is the "Magic
Wan "—a device which handles 78s and
LP’s in the same manner as 45°s are handled

fr. n the center hole centirely. And it
work -, too—consistently and reliably. This
devi e, which readily lifts out from the hole
in thi. center of the turntable, takes a stack
of ten to twelve ordinary records, holds them
caret 1ly balanced on its small spindle, and
drop them as required—-onc at a time. And
whe: there are no more to drop, the pickup
arm -cturns to its rest and shuts the mntor
nff. " he Wand is actuated from below, and
is h¢ 1 in place only during a change cycle;
any rher time it can be removed to facilitate
taking a played stack off the turntable, It
take. 10- nr 12-inch records, intermixed as
desii d, and plays them all properly—the one
requirement being that all are of the same
spee and stylus type,

If, however, you should not want it to
oper. te as a changer, you simply remove the
Mag ¢ Wand and replace it with a short
spin. le, conveniently held in a clip which
you nount on the motor board, Then your
Mira ord becomes a single-play turntable to
all irtents and purposes, for you can move
the 5 ickup arm at will, yet the motor still
shut: of and the arm returns when the record
has 1 ished playing,

¥ hien you want tn repeat a 10-inch record
a nui ber of times, you turn the short spindle
over and replace it in the bole; then the
devi. - plays the record over and over as long
as vy u leave it turned on. And while it dnes
not 1y so in the instructions, a toothpick
judic cusly placed in the slot alongside the
recor | scanning lever will cause the changer
to re “cat 12-inch records indefinitely.

For 45's, a large center spindle works in
the - inventinnal manner, the arm dropping
at th.- 7-in. diameter so long as the speed
contr ] knob is set at 45 r.p.m,

Push Button Controls

T - opcration is controlled by four push
buttc ns—START, FILTER, PAUSE, and
REPI'AT, for repetitive operation. The
STAT button cnmmences the operations
once you have placed the records on the
spin. ¢ and sect the speed cnntrol knnb to
the <orrect r.p.m. The REPEAT button in-
augu ates a change cycle without causing the
recor - to change. The FILTER button places
a lo.d resistor across the pickup to lower
high-frequency response. If the unit is being
used with a mndern amplifier with adequate
cont: ‘Is except for the absence of a sharp
cutoft the resistnr could be replaced with a
capac tor and resistor in shunt to provide a
cutofl at any desired frequency. Another pos-

MIRACORD
“MAGIC WAND”
RECORD CHANGER

sible use would be to cut in a different Inad
resistor if two different types of pickups
were used interchangeably; or by adding
some scries resistance in the pickup shell
from a new type ccramic pickup and a dif-
ferent shunt  resistor for level-adjusting
applications. In shnrt, another single-pole
single-throw switch is available for what-
ever use the owner might wish tn put it.

But the PAUSE button—that's another
story. As you depress this one, the number
in a small hnle back of the buttons changes.
In the 0" position, the changer operates
with its normal cycling time—S5 seconds for
78's, 9 for 45's, and 12 fnr LP's. If you
depress the PAUSE buttnn once, the number
1" appears in the opening and the cycling
time is multiplied by seven, apprnximately.
Depress it again and the number 2" appcars
in the hole and the cycling time is multiplied
by two times seven, still appronximately. In
the "4 position, the pause between succes-
sive playings is 328 seconds for LP’s, 140 for
78’s. Thus ynu can adjust the interval be-
tween reeneds to as much as 5% minutes
with LP's, which many people find a great
convenicnce when using the phonograph for
background music.

The turntable runs on a ball suspension,
and rumble was measured at less than 3 db
higher than a comparison single-play unit.
No wow was detectable on 78-r.p.m. piann
records played at 33V3—a test which appears
to be quite indicative of any wow whatever
in a turntable,

The pickup is carried in a plug-in head,
and stylus force can be adjusted by means of
a knurled nut under the arm and just behind
the pickup head. Pickup output is shorted
during the change cycle, and a resistance-
capacitance filter eliminates pops from motnr
starts and stops. With stylus fnrce set at 6
grams nn a single record on the turntable,
it was again measured with ten 10-in. records
on the turntable, and was found tn be within
once gram of the original setting. Electrical
connections are so arranged that a shiclded
pair can be used to connect to the pickup, if
desired, to reduce hum pickup in the leads
over that single shiclded wire.

The changer is attractively finished in
maroon enamel with cnntrasting white push
buttons, spced control knob, and turntable
mat, which is of molded rubber with prnjec-
tions on the under side to engage holes in
the platter, and with concentric grooves nn
top to give a firm grip to the records. Also
molded into the mat are three gear-like pro-
jections which make positive engagement
with the bottnm of the 45 spindle to prevent
slippage.

The four-pole mntor is Incated well away
from the pickup arc to avoid induced hum,
and is effectively shock mnunted to reduce
rumble to a minimum. The motor is started
and stopped by a switch in the pickup arm
rest, and a spring clip hnlds the arm against
the rest to protect the pickup from acciden-
tally being pushed off and damaged.
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Why Choose
Between a
Record Changer
and @

Record Player

When You Can
Have the

Convenience
and Performance

of BOTH in
ONE Instrument?

If you are confused by conflicting

claims, read about the . . .

MIRACORD XA-100

. - . most revolutionary advance
in record playing
since the automatic changer

was developed!

v
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* BOTH Manual
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MIRA ORD ‘
XA-IOO

with PUSHBUTTON CONTROL
and the MAGIC WAND’ SPINDLE

(1) PUSHBUTTON AUTOMATIC RECORD CHANGER
(?) PUSHBUTTON MANUAL RECORD PLAYER

Here is a truly magnificent accomplishment in the high
fidelity field — the two-in-one Miracord XA-100. Tested
and enthusiastically approved in laboratory and home,
the Miracord XA-100 is unequolled in both quality and
performance.

EASY OPERATION — 4 PUSHBUTTON CONTROL

The touch of a button starts the smooth, silent action. The
“Magic Wand” Spindle releases records gently — not a
pusher arm or stabilizing plate in sight! Now you can
enjoy hours of continuous music — with the pause YOU
want between records. Or insert the single-play Spindle —
your MIRACORD becomes a manual player! Muting
switch eliminates “plop”. At the end of record play, the
arm returns to rest and sets down.

SPECIFICATIONS: For AC current, 110 or 220 volts, 60

Every element desired by the critical listener was con-
sidered: simplicity of operation, made possible by Push-
button Control; unhampered record reproduction; the
heavy duty 4-pole motor in hum-free mounting means
no wow, rumble or hum; gentle treatment of your records

with the exclusive “Magic Wand” Spindle; and finally,
beauty of design in an extraordinarily compact unit.

That is why it is not surprising that the Miracord XA-100

cycles. 50 cycles can be furnished if specified. Chassis,
12'2" x 10%". Height above mounting plate 22", below
mounting plate 2%”. Clearance above mounting plate
4%", below mounting plate 2%"”. Net weight approxi-
mately 11 |bs. Gross weight approximately 14 ibs.

\ is the world’s most preferred record changer.

SHIPPED COMPLETELY ASSEMBLED WITH ALL PLUGS AND LEADS ATTACHED READY FOR OPERATION
SOLD AND SERVICED BY HIGH FIDELITY DEALERS FROM COAST TO COAST

. ‘ Audiophile Net $67.50

with GE RPX-050 Cartridge Audiophile Net $74.50

MAGIC WAND"

Gently Releases Records
Horizontally and Safely
* NO PUSHER ARMS
* NO STABILIZING PLATES
INTERMIXES

regarlcli'l‘ess °f how stacked INTERMIXES 'Ioll und ]211 RECORDS EASY PUSHBUTTON CONTROL
4 Pushbuttons Control All Operations:

R AT: Allows record to finish, then repeats
without dropping new record, or any portion
of record can be repeated.

Undue load on the record stack and pusher arm
friction ore eliminated. Prevents enlarged center
hole and the distortion that results. PROLONGS
THE LIFE OF YOUR PRECIOUS RECORDS.

“MAGIC WAND’ allows 10" and 12" records
to be intermixed. Changes 10 or 12 inch records
in a single record stack. Extremely simple to
load. Records can be replenished at any time -

. i even during playing. F ER: Screens out surface noises caused by
comes with puck for 45 rpm play. A spindle for . old records — only the music cames through.
autamatic 45 rpm play is available as an accessory. CAPACITY Holds eight 12°° records; ten
By inverting the Single Play Spindle you have 10" records {(or a corresponding mixture of
continuous record repeat on a 10" record! both) or ten 7” records. reject

SE: Adjusts wait period between records.

THE SINGLE PLAY SPINDLE

Starts operating. Push START button to
permits record change ot any time.

‘AUDIOGERSH CORPORATION, 23 PARK PLACE, NEW YORK 7, N. Y. « WOrth 4-8585
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Automatic

NOISE REDUCING TONE ARM

The Tone Arm is constructed of
special noise-reducing plastic and
suspended in ball bearings. Elimi-
nates stylus displacement and guar-
antees equal stylus pressure.

Heavy Duty

4 POLE
MOTOR

With constant turntable
speed insures correct pitch.

* NO WOW
* NO RUMBLE

Mounted in vibration-free
ball bearings, totally
screened to prevent outside
interference.

““PAUSAMATIC”
INTERVAL CONTROL

Automatically regulates wait pe-
riad between records. Adjustable
as follows: 78 rpm adjusts from
5 seconds to 2'5 minvutes; 45 rpm
from 9 seconds to 4 minutes; 33%
rpm from 12 seconds ta 5% min-
utes The interval selector is lo-
cated directly above the PAUSE
button,

ONE KNOB

CONTROLS
ALL THREE SPEEDS

A simple turn of the setting
knob sets the speed desired.
No other adjustments or
settings necessary.

INTERCHANGEABLE PLUG-IN HEAD

Allows use of all standard and turnover
cartridges. Simple thumbscrew easily
adjusted to compensate for any change
in cartridge weight.

BEAUTY! COMPACTNESS! EFFICIENCY! VERSATILITY!

Miracord’s base measures only 124" x 10%”. Comes
in rich, gleaming Burgundy with white trim, white
rubber-matted turntable.
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TRANSC

Incorporates the latest achievements in phonographic en-
gineering and offers high fidelity reproduction that will
satisfy the most critical listener. The three-speed drive is
arranged for 3314, 45 or 78 rpm.

A specially designed four pole motor with a high constant
speed factor is mounted in vibration free ball bearings
totally screened to prevent outside interference.

The tone arm is constructed of damped plastic and is sus-
pended in ball bearings thus eliminating displacement of
stylus and guaranteeing equal stylus pressure. Beautifully
finished in rich Burgundy with white trim. White rubber
matted turntable. Chassis 12'9" x 10'.".

Shipped Completely Assembled with Plugs and
leads Attached Ready for Operation.

Audiophile net $37.50

with GE RPX-050 Cartridge, Audiophile Net $44.50

SOLD AND SERVICED BY HIGH FIDELITY DEALERS FROM COAST TO COAST

ACCESSORIES FOR MIRACORD XA-10H

T

MIRAPHON

/--‘— - —
OUTSTANDING FEATURES

* High Fidelity sound re-
production in the en-
tire frequency range

* Plug-in head to accom-
modate users choice
of cartridge

* Minimum needle pres-
sure with adjustment
screw to compensate
for cartridge weight

* Tone arm of specially
developed noise re-
ducing plastic

% Three-speed drive for
33'3, 45 or 78 rpm

* Specially constructed 4
pole motor with hum
free mounting, abso-
lutely free of outside
interference

* Specially balanced
turntable — white rub-
ber matted

* Silent Automatic stop-
ping

SPECIFICATIONS

For AC current, 110 or 220 volts, 60 cycles. 50
cycles can also be furnished if specified. Chassis,
12%" x 10%". Clearance above mounting plate
4'3", below mounting plate 2%". Height above
mounting plate 2'2", below mounting plate 2%".
Net weight approximately 7 |bs. Gross weight

approximately 10 Ibs.

A

“and MIR
PORTABLE
CASE

2N <O

No. 38"
AUTOMATIC SPINDLE

Automatic spindle for 45 rpm use.
Holds ten records. Constructed of
durable plastic, finished in maroon
Supplied complete with clips for
attaching spindle 1o base when not
in use. For MIRACORD XA-100

ONLY- audiophite net $4.50

PLUG-IN HEAD

Constructed of specially domp
ed plastic. The plug-in head
will accept any standard car-
tridge. Supplied complete with
turnbutten and standoffs, wires
attached. Fits both MIRAPHON
XM-110 ond MIRACORD XA-100.

audiophile net $2.50

APTER
AUDAX‘“ﬁEPh”e net $2.50

AUDIOGERSH CORPORATION

23 PARK PLACE, NEW YORK 7, N. Y.
EXCLUSIVE DISTRIBUTORS IN THE U.S. FOR ELAC RECORD PLAYERS

MOUNTING BOARD

Kiln dried and sanded ready
far staining. All holes drilled.
Specify XA-100 ar XM-110,

audiophile net $2.50

BRASS TURNTABLE
For MIRACORD XA-100 ONLY
audiophile net s]o,oo

FINISHED BASE

Beautifully fashianed and covered in
burgundy leatherette. Stainless con-
tinental hardware . . . all clips for
accessories attached to case. Hinged
bottom to permit rapid installation,
and special fall-away hinge for
cover permits use as a base if de-
sired. Specify XA-100 or XM-110.

audiophile net $24.50

Complements the bur-
gundy and surf-white
decor of the unit. Specify
XA-100 or XM-110.

oudiophile net $5.95
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The "Patrician” Gets
a Home Workout

How to build the folded horn; what to do with the components;
how to wire them internally and into your hi-fi audio system.

CULLEN H. MACPHERSON* and ROY C. CARLSON*

OCIALLY SPEAKING, the patrician and
s the manual worker have, tradition-

ally, little in common. But a home
onstructor worker of sorts can build a
‘Patrician,” providing he follows certain
instructions laid forth here. For we are
peaking not of “talkers™ with windpipes,
ut of speakers with voice-coils—hi-fi
mes. Economically speaking, the as-
sumption is that one unit of work by a
lo-it-yourselfer audioist is pretty sure
to get him a half-dozen tangible and in-
tangible units of value. In other words,
do something yourself, save somecthing
i your substance, and Desides (another
“gain”) lose that creeping flabbiness in
your muscle-tlexor arcas.

Hi-fi-ly speaking, “Patrician,” Fig. 1,
identifiies a certain folded-horn speaker
systemi. It contains a woofer, mid-bass
driver, treble unit, and tweeters, with the
proper crossovers at the proper frequen-
cies. The interior horn assembly we are
about to dissect and analyze—for you, in
turn, to synthesize—is housed in a fin-
ished furniture cabinet 60 inches high
over-all, 41 inches wide and 30 inches
deep. It is not a simple one to build, but
build you shall (as the saying goes) for
the simple reason that, like many of us,
your itch to get is not blessed with
enough “scratch.” Hie yourself then to
the woodshop and get dimension lumber
and sheets in sizes and quantities suffi-
cient to make the necessary parts, sub-
assemblies and assemblies, as will be
shown further on.

The Horn Assembly

The construction of this speaker en-
closure has been boiled down to seven
steps. We suggest you follow them, as
they are basic to the successful comple-
tion of what, for want of these steps,
could be a most confusing and perhaps
frustrating undertaking. The interior
horn assembly consists of the complete
wooden acoustic structure necessary for
the satisfactory operation of a 4-way
corner type loudspeaker system. The se-
quence of procedure outlined here for the
wood assembly duplicates the working
parts of the Electro-Voice Patrician 1V.

The horn assembly can be had in either
of three ways: (1) The complete Patri-
cian cabinet, which is supplied with
furniture exterior, all the internal horn
construction, and the speaker system
mounted and connected ready to operate
on delivery by hooking up to the proper
terminals on vour proper power ampli-
fier. (2) The internal horn assembly
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Fig. 1. The completed Patricion loudspeaker—

a four-way system of excellent performance—

which may be built by following the plans given
in this article.

only, in kit form, which you proceed to
put together as shown in the step-by-step
isometrics, numbers 1 to 7 inclusive. This
horn assembly is without the outer furni-
ture casing. (3) The complete working
drawings only, for this internal horn as-
sembly construction, with the size,
quantity and kind of lumber of wood
needed for each of the parts. The dimen-
sioned lumber specified ranges from %4-
inch to 34-inch fir plywood B-D grade
or better, to a solid dimensioned lumber
like poplar of 1l§-inches to 134-inches
thickness. Such is the province of this
article.

Parts and Patterns

The speaker units that come with the
complete Patrician IV cabinet, and for
which the kit or properly home-built
horn are equally suitable, provide you
with a system identified as the Electro-
Voice Model 103-C Driver Components
Package, consisting of some ten items :

1—I18\WK very-low-frequency (Lo-

Lo) driver

2—A8419 low-frequency phenolic horn

sections (complete set)

WWW. amerdsaanadioRhistery.com

2—828 high-frequency drivers (com-

plete set).

1—T25A treble driver

1—6HD 600-cps diffraction horn

1—T35 very-high-frequency driver

1—X2635 four-way crossover network

1—8675 cable harness, including three

A'T37 level controls

The construction of the parts that
make up the front section of the model
115 K horn assembly, shown in step 1 is
detailed in drawings 12, 13, 14, 17, 18,
and 22.

The construction of parts leading to
step 2 is shown in details 5, 6, 7, 19, 20,
and 21.

Step 3 construction is shown in details
3,8, 10, and 11.

Step 4 is an interior assembly job, in-
dicating where details 10 and 11 fit (as
in step 3) and introducing detail 4.

Step 5 is the erected assembly of the
115 K low-frequency driver horn, com-
plete at this point but for the addition of
the diffraction horn assembly which fits
over the top of the K horn. All of the
foregoing five steps are shown in Fig. 2,

Step 6 is the mid-bass diffraction horn
assembly, with its parts shown in details
1,2, 3,9 15, and 25, Fig. 3.

Step 7 shown in Fig. 4, 1s the com-
pleted erection of the Patrician horn as-
sembly with mid-bass diffraction horn
housing added, and details 16, 23, 24,
and 26. (Note detail 26, an acceptable
alternate serving the purpose as well as
the curvilinear detail 25 indicated in step
6, and easier for most of us to make, un-
less blessed with special tools for routing
the top of part 3, shown in step 6).

Working Out the Steps

What you do to get step 1 done, (Fiy.
2) : Place part 22 face down on a work-
bench or saw-horses. The face should be
the better side of the fir plywood panel,
which typically is a “wild” grained
wood; you would choose the more re-
strained or cleaner appearing grain for
the front. Four strips 12 and twe 17’s
which abut the perimeter of the 21-inch
square opening in the center, should be
secured as shown, with glue and nails.
Use enough glue (“Weldwood” or
“Woodlock,” for example) so that it
oozes out from the joints as the picces
are butted together for nailing. All con-
tacting edges, in fact, should be sanded
before gluing and nailing, which will
guarantee a tight fit and prevent air leaks
throughout the completed horn, espe-
cially in the two cavities leading to the
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yack of the driver cone. Now tack or
“lamp part two 14’s in position, flush on
the outside of face board 22, hut shorter
than it by $4 in. at both ends. You've
now laid in all the parallel pieces. Then
lace four strips 18 across strips 12 and
14, scribing guide lines for the mitre cut,
is that is the way they will have to be set
n for an airtight fit. Cut the mitres in
‘he four 18's. then temporarily tack and
clamp in place. Do the same with four
arts 13, first laying them across 12 and
18 to determine the mitre. Cut it then;
1olding part 13 in place hy hand scribe a
line on part 22 around the insides of 12,
13, 14 and 18. Loosen temporary fasten-
ings and glue and nail 13. 14 and 18,
guided by the scribe lines. For added
rigidity use 34-inch square cleats at the
points where 12, 14 and 18 are butted to
22

tep 2

The strips you have just mounted and
secured are the base for parts that will
be laid flat across them, and should all
be evenly level. This you can (and
should) check by laying a straight-edge
across the assembly, using the 14’s as a
guide for correcting any high or low
spots among the sixteen (count them)

teces. Satisfied that they are uniformly
evel. you can now lay down part 21,
which is the board with the round
speaker opening in it. Glue and nail it in
place, using an excess of glue to assure
an airtight fit for all vertical members.

Erection of the cone is facilitated by
temporarily tacking two pieces of scrap
wood 1 in. thick across the 17’s and tight
against 21. Tap vour hammer lightly to
tack parts 5 temporarily at their inter-
section with 21. Use another picce of
scrap plywood to stick up from board 21
all the way to the place to be occupied
by part 7. at the apex of the cone-to-he.
Holding a 19 with one hand, scribe
location gttide lines on 21; then scribe
another guide line for parts 20. Be sure
to mark the pieces correspondingly so
that you can secure them where they
helong without mismatching. Remove
parts 5 (you have tacked them tempo-
rarily) to enable you to glue copiously
and then nail the two 19's and the two
20’s to panel 21. Now you are free to
secure parts 5 (the two sides of the
cone). by gluing and nailing to the 21's;
and at the apex where parts 6 (cleat
details inside the apex) and the lower
end of part 7 meet. With 5 as a guide,
check for absolute level with a straight-
edge laid across 6 and 7.

Step 3

This shows the assembly of the ramps
—there are two, one at the top, the
other at the base of the horn assembly.

The lower one is made up of parts 8,
10, and 11, glued and nailed together;
the top unit uses parts 3, 10, and 11, To
do this properly. tack a cleat or piece of
wood scrap 534 in. from the edge of
part 8 (which is the “base”) and fit part
11 against it. Then, 16 in. away towards
the narrow end of “base” 8, place another
cleat or block to hold part 10. Now glue
and nail 10 and 11 to 8. Do the same
with 3, 10 and 11, gluing throughout
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Fig. 3. Wood parts and assembly for the dif-
fraction horn assembly which tops the low-fre-
quency section.

thus providing the ramp for the base
sub-assembly of the bass horn.

Step 4

Now mount the encompassing side
wings, the two parts 4. Glue and nail
the 4's to panel 21. lf needed, you may
use wood screws to secure 4 tightly to
21. Add dummy spacers across the back
of the assembly to hold 4 parallel. Now
try the fit of the base sub-assembly
(built as in step 3). Do not force it to
fit. If sides 4 spring out, then trim parts
10 and 11. Glue and nail 8 and 4 only.

Step 5

Follow the same procedure as to fitting
the top sub-assembly. Do not force the
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fit, but follow through as in step +. Glue
and nail 3 and 4, then complete gluing
and nailing 4, 10 and 11 on both assem-
blies.

Step 6

To ready the mid-bass diffraction
horn sub-assembly for its place atop the
115 K horn housing, assemble parts 1,
2,9, and 15 as in Fig. 3. Scribe a line
on the angular side of 1. ahout $g-inch
in from the narrow end. Glue and nail 2
and 15, then glue and nail 1 and 15, with
the scribed line flush with the narrow
end of 15. And when you have glued
and nailed 9, this assembly is complete.

Step 7

Glue and nail cleats 16 to 3, Fig. 4,
which is the top of the folded horn;
keeping 1 at right angles to 3, glue and
nail gussets to suit. And make sure that
an airtight seal exists where the diffrac-
tion horn sub-assembly sits atop the K
horn. Do this by adding adhesive-backed.
airtight sponge rubber weatherstripping,
14 by 34 in. along the inner outline of 24.
Do the same around the exterior of the
front loading panel opening in 23.

Airtightness is an absolute require-
ment and we suggest that this can be
further assured by gluing with the types
of glue mentioned above, 2¥z-in. strips
of muslin or broadcloth over all joints
in the interior of the cavity. Or you may
use wood filler or plastic wood instead.
Careful application of either should give
the desired degree of airtightness.

Note that it is necessary to install a
14-inch wide deflector board at the rear,
and for the full height, of the K horn
(step 5 dotted lines) if you intend to
operate it without an enclosing cabinet.

The Electronic Assembly

The wood construction described
ahove is based on the Klipsch principle
of folded corner-horn loading. It has
been designed to house the model 18 WK
low-frequency driver in a K type re-
producer, hut scaled up 16-2/3 per cent.
When the Patrician IV or its properly
self-made facsimile is placed in a corner,
the folded throat of the bass horn be-
comes part of the entire room, allowing
the large wavelengths of the second and
the upper parts of the first audible octave
to be formed properly. The low-bass
driving section reproduces the first three
octaves, to the first crossover point at
200 cps.

Taking over for only the next one-
and-a-half octave range to cps is a
separate horn, used as an indirect radi-
ator. with two 828HF driver units, for
the mid-bass section. The horn load is
fabricated of wood and phenolic tubes,
one of which is shown in Fig. 5, and re-
production down to 200 cps is handled
much more satisfactorily than a horn
assembly made of metal.

The treble range, from 600 to 3,500
cps, is reproduced through the Electro-
Voice Model T25A driver exhausting in-
to a 600-cps 6HD diffraction horn. Fig 6.
Other frequencies not a part of this range
are excluded, but are reproduced by the
T35 Super-Sonax very-high-frequency
driver, using an integral diffraction horn.
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Fig. 4. Steps for assemblying the diffraction horn to the low-frequency section.

\With this unit the remaining octaves in
the audible register above 3.300 cps are
accomplished with practically unmeasur-
able distortion. The proper allocation of
this spectral energy is controlled by the
X2635 crossover network. It divides the
amplifier power into four separate por-
tions, eliminating upper harmonic and
intermodulation  distortion from one
driver in the region covered by the next.

See (as in Fig. 7 A, B, C, D) how
these components are interconnected for
optimum reproduction efticiency. The
electronic schematic has also been trans-
lated into placement-perspectives of these
parts. These, in addition to the step-by-
step drawings for building the wooden
acoustic structure, have been prepared
to clarify the entire procedure for the
hi-fi enthusiast who might prefer to add
his manual efforts to the integration of
a 4-way speaker system for a fuller
enjoyment of his signal-source hi-fi
equipment.

Step 1

Begin the installation of the driver
components in the acoustic structure by
laying the horn on its back and removing
the front cover and the speaker mount-
ing boards, at the same time marking the
tops for proper re-assembly after the 18
WK low-frequency driver has Deen
placed on the center of the mounting
board.

Step 2

Drill holes in it for mounting by plac-
ing the speaker with two opposing rim
holes on a vertical center line, with the
speaker terminals showing on either side
of the top hole. Your guide to drilling
the necessary holes for the bolts is a
sure one if you now make markings on
the mounting board through the holt
holes on the rim of the speaker shell.
Then drill six 14 in. holes in the mount-
ing board in these locations; also drill
one 3/16 in. hole near the terminals
just outside the speaker frame.

40

Step 3

Use 3/16 inch carriage bolts, 134
inches long, with both tlat (under the
bolt head) and lock washers (at the nut
end) to bolt the woofer into place.
Tighten the carriage bolts just snug
enough to hold the loudspeaker firmly
in position. [{ you draw the holts too
tightly at this stage you may warp the
speaker frame and cause the voice coil
to rub. Now take up the wiring harness
kit which comes packed with the speaker,
and run the long single red and black
pair from the speaker through the 3/16
inch hole. A knot tied on the speaker side
will prevent the cable being pulled out.
Attach the wires to the terminals of
the 18 WK as follows: red wire goes to
blaclk terminal and the black wire to the
red terminal—and you will enjoy proper
phasing when operating the system later.
(“A” 1 Fig. 7).

Replace the baffle hoard with its
speaker, taking care to seal the hoard
tightly against the sponge rubber gasket
material. Draw the speaker leads through
the top opening of the horn and out to

Fig. 5. One of the two
mid-bass driver units
assembled to its phe-
nolic three-pass
folded horn, Two of
these units “exhaust”’
into the large diffrac-
tion horn of Fig. 3.
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the back. Close the throat of the large
horn by screwing the front cover back
into place, and be sure that it makes a
tight seal with the gasket.

Step 4

The foregoing three steps in the proc-
ess of fitting the speaker system com-
ponents together were handled with the
K horn on its back. Now return the as-
sembly to an upright position. And here
we invoke, again, (see AT HOME WITH
Aupto April, 1954) the thought that
to do this kind of job comfortably, the
working top of bench or table should he
at about the height of your hent elbow,
standing erect. Whether you work with
parts held horizontal or vertical, the use
of a suriace at or very close to the sug-
gested height should land you in that
area of comfort which means greater
ethciency, surer results.

Returning the assembly to an upright
position, guide the bolts projecting from
the ends of the low-frequency horns
(A8419) through the holes in the back
plate of the smaller wood horn, using
the rubber spacers provided to insure an
airtight fit. Run large cap screws and
washers through the top of the horn
into the brackets of the phenolic tubes,
and tighten by hand only. Neither should
vou use force to push the two wood shim
blocks under the hrackets. where they
rest on top of the K horn. Start the wood
screws through these brackets and into
the shims only, stopping short of going
into the top panel of the large horn.
Play the shims until the brackets of the
phenolic tubes have heen lifted so that
the holt moves freely through the hole
at the back of the board. Secure the wood
shims with a brad, then turn the wood
screws through into the top of the K
horn board. Tighten the cap screws just
snugly enough so that the tube holt is
free through the back hole. The final
move at this stage is placing the washers
and nuts on the bolts through the back
and tighten snugly, but not too, to avoid
strain on the phenolic horn tube.

The photograph (Fig. 8) of a phantom
wash drawing of the K horn with woofer
in position and the inset of the midrange
high-frequency and very-high-frequency
units above, shows that the installation
of these units is basically simple, despite
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the fact that step-by-step instructions and supports that you are required to screw here and there, as and where indi-
may appear to describe a rather com- secure with the flat, round, hex and cated in the cross section (see “B” in
licated  procedure. Our photograph  Phillips wood screws; the carriage bolts,  Fig. 7).
hrings to plain view the brackets, shims nuts, washers, as well as a machine Step 5
Install the pair of 828HF drivers with
terminals facing toward the front (“A"
in FFig. 5). Screw these into place on the
re-entrant horns. Connect the T1 termi
Fig. 6. The treble nals of the two drivers together, and do
range driver and likewise with the T2 terminals. Connect
horn, which radiate a black wire to the T1 terminal of the left
the frequency range unit. and a red wire to the T2 terminal,
from 600 to 3500 cps.  and bring these wires out past the left
front edge of the 200-cps horn assembly,
stapling to the bottom board. Finally,
mount the crossover network with out-
put terminals toward the back, and
centered ¢as in "A”, Fig. 5), which also
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Fig. 8. Phantom view of low-frequency section

topped by the diffraction horn and its three

sections—each of which covers a specific fre-
quency range.

shows the placement of the T35 very-
high-frequency driver,

Step 6

To install this T35 driver and horn—
and now is the time—mount its hracket
in the pre-dritled holes, on the top sec-
tion of the 200-cps horn. Align the
driver vertically by bending the bracket
slightly after it is in place. Follow the
schematic (“D” Fig. 7) which indicates
black wire going to black terminal, and
red wiring to red terminal. “A” in Fig.
7 indicates the AT37 level controls which
may be mounted on a board where shown,
or in any other convenient spot, for up
to ten feet more wiring may be added
to the cable harness. (Figure 9 shows
the reconmnended location of the con-
trols) Incidentally. this harness and
other necessary hardware are packed
with the driver components in a wooden
crate. This is not so in the case of the
K liorn. The home constructor will need
to get holts, nuts, and washers to mount
the T25A foot, and for mounting the
18 WK speaker. and wood screws to
fasten the speaker mounting and cover
boards, These are as specified in the
notes on drawing “B” Fig. 7.

Step 7

The 6HD horn and treble driver T25A
can be mounted in place, and full instruc-
tions for this are packed with the unit.
One point more—attach the threaded
adapter plate to the bracket and horn and
bolt it in place. using the flat gasket
supplied with the driver. Having thus
pre-assembled the entire unit you can
now place it in position as shown (“A™
and “B", Fig. 7). Wire the T25A driver
as shown in the schematic, the T2 ter-
minal to the black wire and the T1 ter-
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minal to the red wire. Run the wires
parallel to those from the 828H 17 drivers
nstalled earlier, and staple in place. Not
only a neat thing to do. but easier to
identify and handle when testing or serv-
icing the equipment.

Step 8

Having assured proper phasing of the
drivers by connecting them as described
above, vou are ready to hring the cross-
over network into the picture. Connect
the output terminals on the X2635 unit
as follows:

1) Splice the black wire from the 18
WK with the three green wires from the
high-frequency drivers; connect these to
the terminal marked cowm.

2) Connect the vellow wire from the
T35 brilliance control to the terminal
marked VHF.

3) Connect the yellow wire from the
T25A presence control to the terminal
marked HF.

4) Connect the fourth yellow wire
from the 82811F mid-bass control to the
terminal marked 1o.

5) Connect the red wire from the
I8WK to the terminal marked 1.0-Lo.

6) Connect the crossover terminals
marked 15 to the 16-ohm output of the
amplifier. For this purpose use #18
fixture wire for the leads from the
speaker system to the amplifier if they
are no further apart than 20 or 30 feet;
for longer lengths, #16 two-conductor
cable is better,

As for the decorative housing of this
highly utilitarian horn assembly—gener-
ally speaking, the side ports on the hous-
ing should measure 9 by 49 inches, to
allow proper coupling of the K horn to
the walls of the room, Exact positioning
is not critical. The 200-cps horn may be
masked to some extent without affecting
radiation characteristics, but the mini-
mum opening of such a mask must be
10 by 24 inches. Use expanded metal
“Shelf X” for the grille, painted or
plated; this can be had from any metal
supply house, cut to size. The grille
cloth, available at vour parts distributor,
should bhe 60-40 open mesh weave to
allow maximum transmission of the high
frequencies. Fignre 9 shows a composite
plan view of the speaker and suggested
dimensions for the furniture housing.

Some Hints on Operation

I'rom its corner location this system
will vield excellent radiation of all tones.
Furniture is better kept two or three
feet away from the sides of the unit. In
fact, only if furniture is very large so
that it forms an appreciable portion of
the low-frequency tones being emitted,
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Fig. 9. Combined plan view of the complete
speaker and rec ded di i for the
furniture enclosure.

will radiation be affected. For instance,
the wavelength of a 30-cps tone is 111
inches, and an object three or four feet
square must be actually blocking the side
ports to affect radiation at this frequency.
Neither will an open window or door,
several feet away, cause any noticeable
degradation of response.

There are three continously variable
level-controls, allowing complete balanc-
ing to any acoustical environment, For
a musical selection played by a full-size
orchestra set the mid-bass control to
maximum, and the presence and brilli-
ance control to one-half rotation. This
will be a pleasing setting for a large
living room with hard walls and few
drapes and rugs. Should the room he
of average size—about 14 by 20 feet—
advance the presence control to about
three-fourths rotation. This will require
a readjustment of the brilliance control
for good musical balance, so it is just
as well to advance this control slightly
while listening to various passages in
the music. If the source material is clean
and wide range, the point of balance will
be definite; the higher tones then fall into
place automatically, and there will be
little aural doubt that the proper setting
has been achieved. In heavily draped
rooms the setting may be as high as 9
or (), but only in extreme cases.

Ordinarily the miid-bass control is
operated fully clockwise, at a setting of
0. But it is up to the user, who shouhl
set this control to conform to his own
listening preferences, but probably never
lower than a setting of 5. Once these
settings have been made, the controls
need hardly ever be touched again, In
short. you now have an audio system
capable of handling any hi-fi situation
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The Acoustic Earset—a New Approach

to Conference Applications

D. D. JONES*

Simple, efficient, sanitary “‘earphone” solves many problems at once—one of the
principal advantages is the reduced maintenance required by this type of installation.

OUND DISTRIBUTION within conference
rooms permanently equipped with
facilities for simultancous interpre-

tation is usvally accomplished by means
oi a wired audio system. Several such
installations are described in the articles
r« ferenced in the bibliography.

These conierence rooms, which are
primarily used in the field of interna-
twnal diplomacy, may have capacities
ranging from a few hundred to several
thousand seats to accommodate delegates,
spectators, and members of the press. To
provide a full interpretation service, each
scat must be equipped with terminal ap-
paratus  which includes headphones,
channel selector switches and, in some
i stances, individual headphone volume
controls.

lZxperience with many installations has
shown that unless special care is exer-
cised in the design of these terminal facil-

ies, the acoustical operating conditions
may not prove satisfactory and the physi-
cal shocks and stress to which publicly

sed equipment is ordinarily exposed will
result in excessive repair and replace-

ent costs and quite possibly an inferior
service.
Practically every contemporary simul-
meous interpretation installation uti-
zes headphones of conventional design
s listening equipment. But conventional
eadphones are not well adapted to this
class of service. For example, they can-
not be easily integrated into the architec-
tural scheme, which may include several
tvpes of auditorium chairs and many
~hapes and kinds of conference tables.
Conventional headphones have too many
parts which are vulnerable to loss, break-
ge or abuse.
As a rule, they are too heavy and the
ide pressures exerted by the spring steel
eadbands are too great, causing discom-
fort and early fatigue to the wearer. In
dition. the relatively large unstretched

nd resonant diaphragm in most head-
phones is etfectively loaded by air at
{requencies above 800 cps, and the result-
ing air coupling from unused but ener
-ized headphones leads to annoying
coustic residuals, air-borne crossstalk,
and an unfavorable acoustical environ-
ment,

A fresh approach to this problem has
Leen needed. and the acoustic earset

*2 West Mill Drive, Great Neck, N. V.
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which is shown in the diagram in Fig. 1
has been found to have very interesting
possibilities.

The Acoustic Earset

It will be seen by reference to (B) and
(D) in Fig. 1 that this earset is in effect
an acoustic waveguide coupler which
conunects a remotely located electromag-
netic driver to the ear through a flexible
tube.

The acoustical transmission of sound
through tubes is a very old principle.
Among early applications were the first
mechanical phonograph reproducers and
clinical stethoscopes. At least one con-
temporary manufacturer' has adopted
the acoustic headset principle for indus-
trial applications, and very acceptable
properties are claimed for it.

The principal advantages of an acous-
tic listening device for conference or
auditorium applications are: (1) the
total weight can be held to about two
ounces, which is one third to one ecighth
that of permanent magnet headphones;
(2) a moderate degree of automatic self-
sealing may be incorporated and head-
band eliminated; (3) the electromagnetic

' Telex Inc., St. Paul, Minnesota. (Dy-
namic Earset.)

driving mechanism can be fully protected
from breakage in functionally designed
chairs or tables; and (4) the acoustic
residual from unused earsets can be dis-
sipated in simple acoustical energy ab-
sorhers built into furniture.

The main disadvantage is the rela-
tively high energy loss per unit length of
transmission tubing. This results in low
over-all efficiency as compared to con-
ventional permanent magnet headsets.
This loss, which increases with fre-
quency and varies inversely with tubing
diamieter, is in the order 1.6 b per foot
at 1.000 cps for 0.120 in. (ID) tubing.
which is probably the maximum practica-
ble diameter.

The curves in Fig. 2 from Massa® give
the attenuation loss in db per foot for
tubings of various inside diameters over
an extended audio-frequency range. An
experiniental model of the acoustic earset
was equipped with 0.120 in. (ID) tubing
30 in long. The insertion loss character-
istic for this section of tubing was de-
rived from the curves of Fig. 2 and is
given in Fig. 3. For the transmission of
speech a band width from 100 to 6,000
cps is desired. This requirement is easily
met by incorporating some high-fre-
quency boost in the driving amplifier cir-
cuits.

[LV)

AUDITORY CANAL

A = AREA OF EARDRUM = 0.8 cm?
D - DIAMETER 0.7 em
L = LENGTH 227 em
V = VOLUME =4.0 cm3

)

CONCEALED
ORIVER UNIT

Fig. 1. Diagrammatic sketch of acoustic earset. (A), the ear as seen in cross-section; (B) Developed
shape of molded earset through offset sect. a-a; (C) right ear, side view; (D) developed shape of
molded earset in place over ear.

WWW_ amerdceanadioRistery com
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Some Criteria

To design an acoustic earset for public
usage, there are three points which must
receive careful attention:

1. For hygenic reasons, the transmis-
sion tubing must be coupled effec-
tively to the external auditory
meatus (ear cavity) without mak-
ing physical contact to the inner
walls.

2. The air ieak between the shell of
the earset and the head must be
kept to minimum for good coupling
at low frequencies.

3. Being supported by the cartilaginous
conmnecting tissues between the head
and pinna of the ear alone, the total
weight must be low and the mass of
the supporting lip well distributed
over the supporting area.

The Acoustical Problem

To establish efficient coupling between
the transmission tubing and the ear cav-

act as an acoustic impedance transducer
by giving it an exponential rate of taper.
However, an exponential horn can be-
have as an impedance transducer only
when its length L is greater than one-
half wave length. To effect transforma-
tion at say 200 cps, the total length of the
exponential section would have to be:

Ao/
Lm=E = 'c—zi=2.8 feet

A horn section of this length cannot
be obtained unless a long external flexi-
ble matching section is used. For this
application, such a section would be an
undesirable mechanical feature, and a
very short section was used as a practical
compromise.

Moreover, an exponential horn coupled
to free air will behave differently from
one coupled to the ear. The ear is be-
lieved to exhibit properties similar to an
acoustic compliance?, but the acoustical

| [ Fig. 3. Insertion loss

characteristics  for
30-in. section of tub-
ing used.

INSERTION LOSS — DECIBELS
S

FREQUENCY IN CYCLES PER SECOND

ity without physical contact is a difficult
matter. Good results may be obtained,
however, by utilizing the directivity ef-
fect of a flared horn section. The mouth
diameter is dimensioned to be approxi-
mately the same as the ear cavity (about
0.7 cm).

The horn mouth may touch the pinna
or outer parts of the ear, but because it
cannot be permitted to extend into the
external auditory meatus, the cross sec-
tion of the mold through the horn is
slightly bulged as shown at (B) in Fig. 1.

Also, because the physical dimensions
of the earset must conform to the size of
a “statistical” ear, in a practical mold
there is a small enclosed volume of air
Sr in the region directly above the horn
section which may exhibit a Helmholtz
resonance effect.

At the frequency of resonance, which
it is desirable to know, the volume veloc-
ity Us to the ear will be zero and this fre-
quency and its neighboring regions will
be cut off.

Theoretically, it would probably be
desirable to make the flared horn section

4

constants are not yet well known.

The Acoustical Circuit and
its Analogous Impedances

The diagram of (A) in Fig. 4 shows
the elements of an acoustical system
which approximate those of the acoustic
earset closely coupled to the ear.

G is a constant-force generator driving
piston P. L: is the transmission tubing
connecting the piston to the earset. L: 1s
the small cavity of the ear terminating in
membrane M. The volume S is in shunt
with the line, and Ls is the constricted
neck of the air path leading to volume Sw.

If the earset is not held closely to the
head, an air leak will occur around the
pinna of the ear and the pressure re-
sponse at frequencies below approxi-
mately 300 cps will drop. To minimize
the air leak, a static balance, which will

?The method recommended by the Amer-
ican Standards Association in Bulletin Z24.9
(1949) for measuring the performance of
earphones which rest upon the pinna, uti-
lizes a 6-cc cavity terminating in a standard
condenser microphone to simulate approxi-
mately the acoustic compliance of the ear.

WWW. atmerdsaasadioRhistery.com
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Fig. 2. Attenuation characteristics for tubing of
various diameters. (After Massa, “Acoustic
Design Charts”)

be explained, is employed to maintain a
small but constant horizontal component
of force (Fr) by the earset against the
head.

The impedance type analogous circuit
is shown at (B) in Fig. 4.

The tentative physical dimensions
which were chosen for the experimental
earset and acoustic line shown in Fig. 6
were substantially as follows and were
used to compute the sizes of acoustic
mass for elements Mai, M, Mas, acous-
tic compliance Ca: and the frequency o
at which the volume velocity U: is zero.?
The mks system of units is used.

Ts (cross section of tube T)=3.14x
0.060* =0.011 cm? = 0.011 x 10-t m?

T (length of tube) =30x2.54=76cm=
0.76 m

Es (cross section of ear) =0.3815cm?=
0.3815 x 10~ m?
cavity) =2.7 cm =
0.027 m

Si (length of constricted air path leading
into earset) =1cm=0.01m

S» (volume of cavity in earset) =5cm3=
5x10¢m?

(Continued on page 104)

Er  (length of ear

® For a rigorous treatment of acoustical
circuits see Acoustics, by L. L. Berenek,
Chapters 7 and 13, McGraw-Hill Book Co.,
New Yor!

Fig. 4. (A) Elements of the acoustic system, and
(B) the equivalent circuit.
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LORENZ LOUDSPEAKERS and COMPONENTS..

NEW LORENZ LP312

12’ WIDE-RANGE LOUDSPEAKER

This quality-controlled speaker can
be used as a wide-range repro-
ducer or as the woofer unit of your
expanding system. Compare the
quality of its sound — then com-
pare the low cost!

EXTRAS: wider Frequency Range + Heavy
Magnet (compare with any 12 or 15"
speaker) + longer Magnetic Path ¢ Smaller
Air Gap * Llarger Voice Coil * Heavy Duty
Non-resonant Cast Aluminum Frame * Multi-
Parameter (one,

These and other features of the
LP312 result in increased efficiency,
lower distortion, improve internal

resonance damping and transient
response, give even distribution of
sound and a tonal quality free from
“metallic’’ effects.

SPECIFICATIONS:

Impedance at 800 cps.: 16 ohms. Fre-
quency Range: below 20 to above 14,-
000 cps. Power rating: 25 watts aver-
age — 35 watts peak. Magnet wgt.:
61.5 ozs. Voice Coil Diam.: 1.5".
Overall Diam.: 12%"*. Baffle Opening:
10%"". Depth: 6%’’. Heavy Duty Cast
Aluminum Girder-constructed-Frame.

’49.50
AUDIOPHILE NET: 4 .5
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NEW LORENZ LP208

8’ WIDE-RANGE LOUDSPEAKER

This new 8'* Speaker has enormous
flexibility. It can be used as o wide-
range speaker, alone or in groups,
as the high or low end of a 2-way
system, or as a mid-range speaker
in a 3-way system. Will fit any 8
cabinet, will load most 12°
cabinets.

EXTRAS: greater Output « Wider Fre-
quency Range * Extra-size Magnet » Over-
size Voice Coil * Smaller Air Gap * Heovy
Duty Cost Aluminum Frame — Rigid Girder
Design « Permanently-Flexible Self-Damped
Cone-Free Coupling . . . afl mean clean,

clear tones, superb transient re-
sponse, minimum distortion!

SPECIFICATIONS:

Impedance at 800 cps.: 8 ohms. Fre-
quency range: 35 to 14,000 cps.
Power Rating: 15 watts average, 21
whtts peak. Magnet wgt.: 28.5 ozs. of
high efficiency ALNI. Voice Coil Diam.:
1.0"". Overall Diam.: 8.5, Baffle open-
ing: 7.25'. Depth: 4.0° Heavy Duty
Cast Aluminum Girder-constructed
Frome to eliminate frame resonances.

°22.50
AUDIOPHILE NET: .5
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LORENZ LP-65 HORN-TYPE TWEETER

The Lorenz LP-65 has many unusual features. For example, the soft plastic cone, round
in shape for even sound dispersion, insures smooth, sweet sound rather than the often-
heard shrill, harsh, metallic overtones of other tweeters . . . and because of its solid back,
it can be plaoced in any enclosure with any speaker, without the usual interaction.
SPECIFICATIONS:

Impedance at 800 cps.: 5.5 ohms. Frequency range with High Pass Filter HP-1: 2,000 to 17,000
cps. Sound dispersion: 120 degrees in all directions (achieved by round design). Power Rating:
2 watts. Outside Diam.: 2%, Cone Diam.: 2%'‘. Mounting hole in baffle: 2%* flared to 2%

or more. $8 so
AUDIOPHILE NET: ®

WWW. amerieantadiahistorv.com
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......Never Grow Old!

YEARS AHEAD IN ENGINEERING!

Lorenz Loudspeakers are known the world over for their brilliant repro-
duction and clarity — the result of continuous Lorenz research and
fine Lorenz craftsmanship. Listen to a Lorenz, for a new experience in
listening — clean, crisp, accurate sound reproduction that will stay
fresh through the years. ALWAYS GROW UP . . . NEVER GROW OLD!

.....ADAPTABLE TO ALL SPEAKERS . ..
IMPROVE ALL SOUND SYSTEMS!

SPECIFICATIONS:
Impedance at 800 ¢ps:
Frequency Range:
Power Rating:
Overall diameter:
Bafle Opening:
Depth
LtP312-2
AUDIOPHILE NET:

X

-~

The LORENZ LP 312-1 and LP 312-2
12" COAXIAL and DIAXIAL SPEAKERS

By adding the Lorenz TB-2 or TB-1 to the standard Lorenz
12" wide-range speaker, you have the advantage of a
diaxial or coaxial speaker with extended high frequency
output, the range extending from 20 to over 17,000 cps.
(This is the Lorenz *'Growth’’ approach in action.)

LP 312-1 LP 312-2
16 ohms 16 ohms
20-17,000 20-17,000
27 watts 29 watts

12Va" 12V/s
10%/° 10%/s
6%a AT

‘61.95 °‘7L.79

The LORENZ HP-1

& :

HIGH PASS FILTER .‘_4& } -
1R

The HP-1 with a nom- ?

inal crossover at 5,00C

cps. introduces highs

into the tweeter at the = £

rate of 3 db per octave

storting at 2,000 cps <

Its effect increases

smoothly with frequency, extending the

range of the system to the limit of audibility.

It moy be used with any tweeter. Assembly

and construction is such that the unit may be

ploced within the speaker enclosure

SPECIFICATIONS: Mounting Dimensions

FOR ALL 12 LOUDSPEAKERS o
speaker supports 2 Lorenz LP-65 Tweeters coaxially, clearing the
and ready: for installation aupiorrile neT: $11.85 ‘
TB-2 - J
and ready for installation) AUDIOPHILE NET 521.69 L otea \ Squore Base): 1'2" between hole centers

If you desire to extend the ronge of your 12°’ speaker, a Lorenz
cone, hut not projecting beyond the front of the speaker mounting "
J Il height: 23
4 L) Overell height: 257, o1opmite ner $B+95

Tweeter Combination will fulfill all your expectations. A specially
oSN i ) &
HERE'S HOW YOU CAN BUILD UP YOUR LORENZ SOUND SYSTEM

LORENZ TB-1 and TB-2 TWEETER COMBINATIOI_IS
desigr -d, rigidly constructed steel bracket which fits across the 12
TB-1 - Bracke! and single tweeter completely assembled
Bracket and two tweeters completely assembled 'ﬁ:
2-WAY SPEA’KER SYSTEMS 3-WAY SPEAKER SYSTEMS ==

Lp312

i
e na €

System range: 20-17,000 cps.
Power rating: 29 wotts.

System range: 20-17,000, Power rat-
ing: 42 watts.

HP-} LCS TN
MULTIPLE SPEAKER SYSTEM
Use multiples of each of the speaker
types to any desired total power
output.

System 1ange: 40-17,000 cps.
Power roting: 17 watts.

System range: 20.17,000 cps.
Power roting: 27 watts. Greater High Frequency

Sound Dispersian.
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ADD the Miracle of Life to the Magic of Muslc

- M The Amazing: New LORENZ

L ¢
OFF THE FLOOR and OUT OF THE WAY !

] Truly a high fidelity Speaker System
ji ¥ that is Heard ... not Seen

Here is the compact corner wall 2-way
speaker system that utilizes the horn princi-
ple — recognized as basic by sound engi-
neers and enthusiastic listeners for the re-

Ingenious, modern,
the triangular cross
section horn design
vses the walls of

your room and the production of smooth, resonance-free bass.
speaker baffle as Since the Lorenz Sound Corner uses no floor
rigid boundaries. space and is as easy to install as hanging a

picture, it has gained wide acceptance by

The Sound Corner consists of the LP- music lovers everywhere.

215 Woofer, LP-65 Tweeter, HP-1 High
Pass Filter. Frequency response: 40 fo Use it everywhere — in playroom, kitchen,
17,000 cps. Impedance: 8 ohms. patio — any room in the house. Use it as
Power rating: 14 watts. Comes ready z

your primary sound system or as an exten-

to use . . , requires no additional cab- - X i

inet. Size: 317 x 27V,” x 11%". ston system to your main equipment. It can

Blonde finish. be painted or wall-papered to match the -
AUDIOPHILE NET: 559050 decor of your home.

I
Ild'ifv Shelf-Size
~ 2-WAY SPEAKER SYSTEM

Here is listening pleasure packaged in attractive con-
venience! Imagine o specker system small enough to
put on the shelf of your bookcase, with all the high
fidelity features of systems many times its size. Employ-
ing the principles of the Helmholz resonator and phase
inversion techniques, the KAL Audette gives you wide
frequency range (45-17.000 cps.) and astounding bal-
ance of natural sound.

The low price enables you to have an excellent
binaural system by using them in pairs.

SPECIFICATIONS:

LP215 Woofer, LP-65 Tweeter, HP-1 High Pass Filter. Power
rating: 14 watts max. Dimensions: 11 H., 23%" W., 10" D.
Finish: Richly grained maroon leatherette covered cose with

contrasting buff and gold beading trim. $
AUDIOPHILE NET: 49.50

KAL

LORENZ SKL-100 etecTrROSTATIC
HIGH FREQUENCY LOUDSPEAKER

The SKL-100 was developed by Lorenz to meet the need for a low-cost, high

‘requency reproducer of the “tweeter’’ class. It is an electro-static unit, using -
“tricol forces developed between the two plates of a condenser as the

source ¢ o output.

Unlike other tw SKL-100 has been equipped with a louvered deflec-

tion plote which dis gh frequency sound, ordinorily very directionol,

over a wide angle. It is also possible to connect two SKL-100s to the same filter

network and mount them on either side of the 'woofer’’, minimizing even more

the directional effect of high frequency sound. AUEIETIG (35 54‘95

‘INGDOM PRODUCTS, Ltd.

23 Park Place, New York 7, N. Y. @ WOrth 4.8585
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Building Simplicity into the
Hi-Fi System

ROSS H. SNYDER*

Interconnection of the many elements of a hi-fi system demands some clear thinking if
complete satisfaction is to be obtained. In particular, the method of connecting a tape
recorder in the system for most convenient operation is outlined clearly by the author.

entertainment systems have been

developed in such numbers and va-
iety that rigorous application of good
over-all systems’ design has heen almost
impossible. The popularity of high-fidel-
ty equipment has increased at such a
vace that designers of components of alt
kinds have been faced with the necessity
of building in a sort of makeshift uni-
versality which made it possible, in gen-
ral, for the purchaser of an assemblage
f these components to plug together a
system which would function. but usually
't something less than optimum.

H IGH-FIDELITY COMPONENTS for home

Too Many Knobs

The commonest defect of an assembled
~ystem is multiplicity of controls, many
f which perform duplicate functions.
he likelihood of imperfect performance
s great when such systems are operated
vy people whose interest is mainly in the
music, not in the equipment upon which
t is played. Typically, a radio tuner will
have on its face a control for the selec-
jon of FM, AM, Phonograph, Tape,
TV, etc. It will also have a volume con-
rol. Frequently such a tuner is selected
specially because it has relatively few
ontrols, and is connected into an elab-
rate audio control box, which will pos-
sess phonograph inputs, phonograph
qualizer controls, power switch, volume

* Ampex Corporation, 93+ Charter St.,
Redwood City, Calif.

or loudness coutrol (or both), and sep-
arate bass and treble tone controls.
These control hoxes are usually con-
nected to power amplifiers which have,
themselves, at least a gain control, and
sometimes another set of tone controls
and selectors. These are happily rare
now that the basic “flat” amplifier is the
norm. With a basic tlat amplifier, adjust-
ment of the main amplifier gain control
is required only at the time of installa-
tion, and it is supposed to be set by the
installer so as to provide correct gain
for the audio control box with which
it is used. There is a tendency for many
users to adjust the power amplifier gain
so that the control box volume control
is rotated ahout one-third at comfort-
able room level. Those control boxes
which contain loudness controls are usu-
ally contributing considerable “bass
boost” at this rotation, and this effect is
removed only when thunderous volume
is being delivered into the living quar-
ters by the equipment. The function of
the loudness control should be to remove
all artificial bass boost at a sound level
equal to that which would be heard if
the listener were in the room where the
recording was made. Complete instruc-
tions on this adjustment are more and
more being included in the Instruction
Manuals which accompany high-quality
equipment, and if the listener is so
minded, the facility for proper func-
tioning of his loudness control is at
hand.

GAIN
LINE RECORD RECORD r_,g RECORD
INPUT /%v_a sureie AMPLIFIER EQUALIZER HEAD
CONTROL
PLAYBACK PLAYBACK
O——<———] AMPLFIER HEAD
EQUALIZER
CATHODE
FOLLOWER
ouTPUT 1O
AUDIO SYSTEM

Fig. 1. Block diagram of a typical high-quality tape recorder designed for home use.

AUDIO e OCTOBER, 1955
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The Maximum Hum Control

But the handling of cascaded volume
controls, onc on the tuner and one on
the control box, for example, is not so
simple. The way is always open, if not
for the high-fidelity enthusiast in the
family who is responsible for the pur-
chase and installation of the equipment.
at least for other members of the family
to adjust the equipment for maxinum
hum, or for maximum distortion. A tend-
ency will be found, for example, to oper-
ate the volume control on the tuner at a
medium setting, and then, upon interrup-
tion, for the listener to turn the volume
down temporarily at the audio control
bor. Following the interruption, the
listener may find it most convenient to
raise the volume level again, fhis time
using the tuner control. Thus, those am-
plifier tubes which follow the tuner vol-
ume control, may well be driven far into
distortion, while the volume level of
sound in the room is not particularly
high. having been reduced by the control
!)ox knob. If the knob on the control hox
is a loudness control, this function will
also be disturbed, On the other hand, if
the procedure is reversed, and the level
of sound reduced at the tuner. then later
raised at the audio control hox, the
“maximum hum” situation will exist.
The level of sound through those ampli-
fier stages which exist after the tuner
volume control. but before the audio con-
trol box volume control, may. he suffi-
ciently reduced as to be comparable to
the internal hum level, and raising the
amplification with the control box knob
after the unnecessary reduction will re-
sult only in an increase of hum and un-
pleasantness. The remedy is. of course,
to eliminate one of the volume controls,
or at least to remove it to a screwdriver
adjustment at the back of one of the
components, and to leave in the hands
of the listener only a single knob for the
control of level. In this manner, ade-
quate level in lines hetween components
may be set at the time of installation, for
the best compromise hetween low distor-
tion and good signal-to-noise ratio. The
difficulty of predicting what amplifier will
be used with a tuner of given design is,
of course, the reason for incorporating
the control into the tuner in the first
place. The thought was that it's hetter
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FMTUNER |
SECTION
2 OUTPUT TO
AMTUNER | LOUDNESS CATHODE TONE CATHODE | [y
SECTION CONTROL FOLLOWER CONTROLS FOLLOWER POWER
A AMPLIFIER
PHONO
pREamp ||
With Eq'r
Control
OUTPUT TO
TAPE RECORDER

Fig. 2. Block schematic of one mode!l of deluxe FM-AM tuner with magnetic phono preamplifier
and tone controls.

to provide more controls than necessary.
rather than to eliminate one which may
he needed. But it was a bad thought.
Volume controls. as an industry prac-
tice, probably should be left off radio
tuners. unless these tuners also incor-
porate phonograph preamplifiers and
tone controls, and are intended to serve
as complete control centers as well as
tuners. i unnecessary controls are pro-
vided, the installer ought to remove
them. More than one maunfacturer fol-
lows good practice in this, and others
should, for the greater convenience of
users and ior less opportunity for un-
pleasant sound in the home. Only those
few listeners who wish to eliminate all
functions from their systems excepting
radio. and who wish no tone controls
of anv kind will need gain control on
the hasic tuner. Those may be of suffi-
cient technical skill to devise a conven-
ient volume control for themselves.

“How Many Selectors?"’

The duplication of selector controls ap-
pears to be a harder problem. On those
radio tumers which are designed as an
adjunct to an audio control hox. there
is no justification for the provision of
anything other than an AM-FM con-
trol, possibly with hroad and sharp posi-
tions onn AM, and AIFFC or no-AFC posi-
tions. Incorporation of selector positions
for phonegraph, tape. T\, and other
sound sources may appropriately be pro-
vided only on tuners which also possess
magnetic phonograph pickup preampli-
fiers. and are designed to function as
combined tuners and audio countrol
boxes. The ultimate simplification in
control is probably provided by those
tuners which have been designed for
two-channel stereophonic service, and
bring each of the two outputs. AM and
F)M, to separare jacks. for delivery to
the audio control hox. Such tuners may
readily be connected into audio control
boxes so that selection of phonograph.
AN FM. tape, etc.. may be made on one
knob on the audio control hox. and there
only. Realistically, no selector controls
other than those for AN or IFM should
be incorporated into tuners which are
designed as adjuncts to audio control
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boxes. but only into the tuners whicl
are designed as combined audio control
centers and tuners. The very least which
we should ask is that the knobs on the
front panel of these tuners should be
arranged so that if the a.c. switch and
volume control are removed, the panel
remains  balanced  and  symmetrical.
Alany home high-fidelity system owners
ins:st that all knobs be leit on the panel.
even though some are supertluous or
rendered functionless, in ovder to pre-
serve halanced appearance; it should be
made possible to preserve hoth good ap-
pearance and good operation.

The Underfed Tape Recorder

\s the high-quality magnetic tape re-
corder hecomes a staple in the list of
compouents in a high-fidelity home sys-
tem. 4 provision for its incorporation in
simple plug-in form hecomes 1 necessity.
The logical place for the incorporation
of plugs which are intended to connect
to the tape recorder input and output is
in the audio control box, or into the
tuner which is intended to function as
an audio control center.

A Dblock diagram of a tvpical high-
quality magnetic tape recordesr is shown
in Fig. 1. In those recorders which use
a common magnetic head as both record
and playback. the selector switch is so
ganged as to perform essentially the
same function as that shown. Typically.
the line inpnt of the recorder presents a

high-impedance load, which may be
bridged acress a number of available
points inside the audio control system,
and requires no more than 0.5 volts rms
to drive the recorder to maxinmum re-
cord level. This is a simple requirement
to meet, although consideration for it
has often heen omitted from commercial
components. The output from a tvpical
magnetic recorder is of low internal
source impedance, and relatively high
level, which will adequately drive any
of many possible points in the andio con-
trol system.

There are several typical arrange-
ments for tape recorder connection: Fig.
2 illustrates a widely sold deluxe FM/
AN tuner with magnetic phonograph
preamplifier and tone control. designed
to function not only as a timer, but also
as an audio control center. At least four
mput jacks are provided, one oi which
is intended for tape. An output is also
designated for connection to the tape
recorder. The signal which is delivered
for recording to the tape recorder is.
unfortunately, unsatisiactory. The user
may reasonably be supposed to be lis-
tening, over his loudspeaker, at the same
time he is producing a tape recording.
The tuner selector may, then, he set tor
IFM. for example. the loudness control
adjusted to comforiable level. The out-
put to the tape recorder, then, located
after the gain control, is extremely low
in level, and is exaggerated in bass, he-
cause of the effect of the loudness con-
trol at these low listening levels. Typical
peak voltages obtained from this array
will measure around 30 millivolts. Not
only does this provide inadequate drive
for the recorder. hut it also produces
a tape which is artificially heavy in bass.
The output to the tape recorder could
hardly have been located at a worse po-
sition. So far as proper level and proper
equalization for the production of a tlat
tape recording are concerned, the tape
recorder jack might hetter be connected
between the loudness control and the
selector switch. A cathode (tollower
wonld be advisable, of course, as isola-
tion, and in order to assure that the load
of the tape recorder and the capact-
tance of the interconnecting cable would
not affect the over-all performance of
the svstem, or of the recorder.

|
AM TUNER
SECTION
& Vvorume
Fs?cwg Lo CATHODE TONE CATHODE O;gpwlgn ©
~ R
g— FOLLOWER CONTROLS FOLLOWER AMPLIF IER
CONTROL
MAGNETIC
PHONO  bLoNG PREAMP
b wnhciqu'o'l)ilxev OuTPUT
ntr
10
e TAPE RECORDER
*r—

Fig. 3. Arrangement of popular-priced FM/AM tuner with phono preamp ond tone controls.
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The Case Of The Howling Tape Recorder

With the configuration of Fig. 2, how-
ever, still another source of unpleasant-
ness for the listener is offered. Assum-
ing that a recording has been made, the
listener may now switch the selector con-
trol on his tuner to the fourth position,
nto which the output of the tape re-
corder has heen plugged. Referring fo
Fig. 1, if the tape recorder selector
switch has been left in the “record”
oosition, a feed-back path is created
from loudness control through cathode-
follower to tape recorder input, to tape
recorder output, to selector switch, to
loudness control. The result is usually a
loud howl. This effect can be avoided,
f course, if the listener is careful al-

ays to turn his tape recorder switch
to “playback” before he changes the po-
-ition of his tuner selector control, but
it would surely be good design to pre-
vent so likely a cause for unpleasantness.

Figure 3 is of a lower cost tuner than
that in Fig. 2. This unit does not have
the fanlt of presenting to the tape re-
corder an artificially unbalanced signal,
since the volume control is not a loud-
ness control, but it does have the same
‘ault as the tuner of Frg. 2 in being likely
o be so used as to present a very small
signal to the input of the tape recorder,
lue to the listener’s having set his vol-
me control for comfortable listening,
-ather than for adequate level for record-
ing. This configuration also possesses,
-till, the possibility of feedback “howl.”

Figure 4 outlines the configuration of
a popular deluxe one-piece power ampli-
rer and audio control box. In this case,
tie output to the tape recorder is of
adequate level, but has been subjected to
“tone control” whose purpose is pri-
marily that of adjusting the sound for
most comfortable listening, rather than
or flatness. There is good reason for
tone controls, of course. But a flat sig-
nal should nevertheless be presented to
the tape recorder. Tone controls are for
playback, and not for recording. It should
be assunied that the listener will wish to

djust his tone controls, every time lie
listens, for conditions which exist at
the moment, and which may not always
be the same. To feed a signal through
the same set of tone coitrols twice is to
louble™ the effect of the tone controls

Fig. 5. Curves show-
ing additive effect

when signal passes
twice through an am-
plifier which is not

perfectly flat.
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upon playback. On only one generation,
with such a process, a 12 db-per-octave
bass boost slope may be obtained, or a
very sharp high-frequency cut-off be in-
troduced.

Double Dipped Tone Controls

Even if the “tone controls” are set at
the “flat” position, which often is not
marked accurately on the control panel,
this position usually is a little off true
flatness. Typical of the “flat” position
on tone control systems is the curve
shown at (A) in Fig. 5. This curve, it
is true, is “+ 2 decibels from 50 cycles
to 8,000 cycles.” But, suppose the tape,
which has been recorded to this degree of
“flatness,” is now played back, through
the system shown in Fig. 4. Even though
the tone controls be left nnaltered, the
playback curve differs from flatness by
twice the amount of Curve A, forming
Curve M. This, flat now only by * 4
decibels from 50 to 8,000 cycles, is
sharply rolling off at hoth low and high
frequencies, with severe “bumps” in re-
sponse. Small deviations from flatness in
the tone control system, which are en-
tirely negligible so far as the original
function of the controls is concerned,
now hecome major sources of unpleas-
antness, which may be blamed upon the
tape recorder, even thougl, in this ex-
ample, the tape recorder was assumed to
be perfectly flat in frequency response.

PHONO
PHONO D
With Eq'r
Py Control
IRER LOUDNESS
o I CONTROL ourPuT
2 | carwooe TONE S"MPF CATHODE POWER 70
FoLLower [FlcontroLs [#] CUTOFF MM poriower =81 AMPLIFIER
v FILTERS Loup-
SPEAKER
:;___._APE OUTPUT TO
TAPE RECORDER

Fig. 4. Block diagram of deluxe one-piece power amplifier and audio control unit.
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I the tone controls had been set for only
a little departure from the nominally
“flat” position, the results would have
been even worse.

Figure 6 illustrates a high-quality com-
mercial audio control box which pro-
vides the tape recorder with a flat signal
of adequate level. With this control box,
the possibility remains for feedback, if
the listener chances to select “tape” on
the control box hefore switching the re-
corder to “playback,” but all other con-
siderations of good practice are ob-
served. The general configuration of the
commercial system in Fig. 6 is shown
in Fig. 7. Great flexibility in the ar-
rangement of loudness or volume con-
trols, tone controls, sharp high or low
cut-off filters, and so forth, may casily
be designed without essentially changing
this arrangement. Only the feedback
problem remains,

High Fidelity Unlimited

Figurc 8 shows an ideal configuration
for incorporating a tape recorder into
a high-quality home music system.
Whether the arrangement for this con-
nection is made in a tuner which is de-
signed also as an audio control center,
or in a deluxe audio control box is un-
important. The provision for placing the
tape recorder in series with the circuit is
the key to the removal of any possi-
bility of feedback “howl.” A low im-
pedance-source signal to the tape re-
corder line should be provided—cathode
followers work well. A jack should be
provided for this output. If, then, no
connection were normally provided be-
tween this and the jack which is to bring
back the output of the tape recorder,
the possibility for series insertion of the
recorder exists, A simple jumper may
be provided as standard equipment, to
be removed when the tape recorder is
installed. With this connection the tape
recorder is either left on at all times
when the system is being used, or the
tape recorder may be provided with a
nmeans of automatically connecting its
input to its output, directly, when the
recorder is turned off. Such an arrange-
ment 1s offered as standard equipment
on some tape recorders which have been
designed for home use, and is available
as a factory modification on others.
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Hi-Fi Surgery

When the owner of a high fidelity sys-
tem, on which he may have spent many
hundreds of dollars, buys his tape re-
corder, it is too late for corrective action
by the manufacturer of his tuner or of
his audio control box. If the machine is
to function well as a unit, some sort of
“corrective surgery” is going to be
needed. This may range from simply un-
soldering one connection from its present
location, and soldering it to a new one,
all the way up to the incorporation of an
additional tube, and the changing of sev-

eral wires. None of these procedures is
heyond the skill of a typical hi-fi tech-
nical enthusiast, but probably ought to
be undertaken only by his serviceman
if the listener is one of the many thou-
sands of newcomers to the field whose
interest lies mainly in the music and
not in the knobs and gadgets.

A tuner like that illustrated in Fig. 2
might be modified in either of two ways.
A single wire will be found which leads
from the jack marked “output to tape
recorder” to a certain pin on one of the
tubes. This wire may be unsoldered from
the tube, and transferred to the selector

PHONO
PHONO PREAMP
'OU With Equalizer
Control
TUNER
< | ! LOUDNESS
CATHODE TONE CATHODE OUTPUT TO
FOLLOWER —®1conmroLs FOLLOWER [ POWER
AMPLIF ER
AUX |
CONTROL
AUX 2
ouTRUT TO
TAPE RECORDER

Fig. 6. Block schematic of high-quality commercial audio control unit.

OUTPUT TO
TAPE RECORDER

PHONO
PREAMP
with €'t ]
Control
LOUDNESS OR, — — = === = === -
VOLUME » s
© g <A OUTRUT 10
FM/AM CATHODE TONE 57| carvooe
Tuner [ FOLLOWER 2/_" conmeots | % foLlower [ A;‘:l";’,"il
2
CONTROL
TAPE
RECORDER
Noour A
{ GA(N CONTROL AND TONE CONTROL MAY BE INTER-
CHANGED IN ORDER, OR GAIN CONTROL MAY BE MADE

DUAL TO MAINTAIN GOOD SIGNAL-TO-NOISE RATIO.

Fig. 7. General configuration for control box or tuner control system. Possibility of feedback is still
present even with this arrangement.

PHONO
PREAMP
With Eq'r (JUMPER PROVIDED WHEN
Control TAPE RECORDER REMOVED)
LOUDNESS OR
VOLUME ouThuT 1O
FM/AM CATHODE TONE CATHODE
CONTROL
NS bour
TV TUNER TAPE RECORDER -
OR OTHER
SOUND (Automatically connects input|
SOURCE 10 output when turned off}

Fig. 8. Ideal configuration for incorporating a tape recorder into a high-quality home music system.
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+100-250 v. D.C.
WELL FILTERED

6C4,
14 12A17, ete.
INPUT

Fig. 9. Schematic of cathode follower stage

which can be added to o tuner or control unit

to provide suitable coupling to o tape recorder
input.

switch, being soldered to that lug on
the switch which represents the “‘rotor”
or, if more convenient, to the “top ¢nd”
of the loudness control. A more elegant
solution would be to cut the chassis at a
convenient point. to mount a new tube,
such as a 6C4, in a tube socket, and to
connect this newly added tube as a cath-
ode-follower. The wire leading to the
“output to tape recorder” jack would,
then. be connected to the output of the
cathode-follower, while the grid of the
newly added cathode-follower would be
connected to the rotor of the selector
switch. Appropriate values for such a
cathode-follower are shown in Fig. 9.
Connection of the follower to the tuner’s
filament supply will probably present
littte problem, but the selection of an
appropriate connection for the plate
should he done most carefully. A point
on the schematic diagram of the tuner
should be found at which considerable
“decoupling” has already heen provided,
and at which a large capacitor is al-
ready connected. The plate of any cath-
ode-follower should be connected to a
high-voltage d.c. source which is effec-
tively “grounded” for audio signals. In
most cases, it will heé found that the fol-
lower will function well if its plate is
connected to the same point as the high-
voltage end of one of the plate resistors
in a low-level audio amplifier stage.

[f. in the case of a tuner like that in
Fig. 3, no attempt is made to install a
cathode-follower, care must be taken
that the wire which carries the signal
to the tape recorder is of the “low-ca-
pacitance” shielded type, and that the
input impedance of the tape recorder is
not so low as to “load” the volume con-
trol unduly. Otherwise, some distortion
could occur, and if the wire were of high
capacitance, the high-frequency response
of the system could be impaired.

The audio control hox illustrated in
Fig. 6 offers the possibility of simple
wiring changes in order to effect the
“series” configuration of Fig. 8. It is
possible to lift the connection between
the cathode-follower and the loudness

(Contined on page 99)
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MASTENS OF MODEAN ART "us muadun

v

The “Theme” tuner atop the **Melody" amplifier. It may also be used this way with the “‘Tread.”

The “Trend’": complete preamplitier and 30 watt power amplifier in one compact instrument

There is a distinctive look ahowr Harman-Karden High Fidelity instruments that makes them instantly
recognizable. They don’t look at all like conventional radios or phonographs — and they don’t sound like
them either.

In fact. when used with an appropriate loudspeaker and record plaver. reproduction of radio and records
is so good that, in many respects. it actually surpasses the concert hall’s hest.

A high fidelity performance in your living rovm is fashioned from program material. broadeast or recorded
under ideal technical conditions. This material is faultlessly received or amplitied and is then reproduced with
precise adjustment for the acoustics of the room and the hearing characteristics of the listener.

Thus. free of the acoustic limitations of the concert hall. uncompromised by the accident of seating loca-
tion and untroubled by audience noises. a superb high fidelity performance is assured . .. you and the music

meet under ideal counditions.
Send posteard for FREE illustrated catalog

kardon

520 Main Street, Westbury, L. 1., N. V.
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The New Minshall Organ

RICHARD H. DORF*

In Two Parts—Part 2

Concluding the description of an electronic organ of mod-
ern and efficient design which results in an instrument of
excellent performance at an economical manufacturing cost.

The key-switch circuitry of the new
models is much changed from the old sys-
tem, both electrically and mechanically.
The high impedances of the old generator
outputs made shunt keying mandatory;
that is, switches were normally closed,
grounding undesired tones. Not only did
this require more components and more
labor, increasing the cost, but a switch
with nonfunctioning contacts would
cause a “cipher,” a continuous sounding
of the tone. Inevitably any switch will
once in a while fail to work, but it is far
less disturbing to have a failure of a tone
than to have it sound continuously.

The new system, drawn in part in Fig.
10, employs the series keying method,
with normally open switches, Each tone
is brought to the appropriate switch
through a 0.1 megohm isolating resis-
tor. When a key is played the switch
closes, passing the tone to output busses
which run the length of the assembly.
The switches are actually three-circuit
ones, so that when a key is played tones
of 4-, 8-, and 16-foot pitches are brought

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

to the respective busses. The resistor-
capacitor networks to which the busses
are connected are key-click filters,

tailored in values to the specific ranges
which they cover, so that clicks are al-
most eliminated but minimum harmonic

Fig. 11. One end of a key-switch assembly,
showing the switch blocks, printed-circuit out-
put busses, and separators.

structure of the tone is affected.

The key switches themselves are no
longer the flat blade type. When used for
series switching these units have too
large a capacitance hetween the opened
blades, and there is leakage of unkeyed
tone into the rest of the system; the re-
sult is an annoving whine in the back-
ground. Part of a key-switch assembly,
opened and fanned for view, appears in
Fig. 11. The switches themselves are
blocks of phenolic in which three silver-
alloy fingers are set. A small phenolic
actuator is placed over the fingers and
when the key comes down it hits the
actuator, which forces the fingers down.
Each finger strikes a gold hus wire run-
ning at right angles to it. Because the
entire switch consists only of two thin
crossed wires capacitance across an open
switch is negligible and there is no audi-
ble leakage whatever. The combination
of materials results in trouble-free con-
tacting over a long period.

Pedal Tone Generator

The main tone generators provide only
five octaves of tones equivalent to the

16
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Fig. 10. Key-switching diagram for the swell manual. Great wiring is the same, with addition of plugs and cables to carry tone up to swell,
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CABINART 56 - HI FI CABINET KITS

MODEL 27K

MODEL 28K
matched equipment
and speaker
cabinets

THE REBEL K-3

Identical acoustically with the
KR-3, first and largest of the
Klipsch-designed Rebel series of
corner folded horns. Using the mir-
ror images of room walls at a cor-
ner, the K-3 extends bass down
nearly to 30 cycles! Two compan-
ion Rebel kits are more economical
but only in price and size.

K-3 ... $54.00

Prices slightly higher west and south

"'a

HiFi
wall storage
units

Model K-3
newest Rebel*
corner folded horn kit

—;,

—

Il you need is a screwdriver!

Machined wood pieces key exactly to

each other! Pre-shaped, pre-drilled, pre-engineered and not a

scrap of sawdust left over!

THE “ST"” SERIES

Wall storage units . . . ten basic
Cabinart designs in kitform or
assembled, ready to finish. Each is
tailored to the needs of hi-fi installa-
tions. The Series includes a nine
cubic foot bass reflex cabinet.

Cw——

Prices from
$21.00 to $36.00

FURNITURE KITS

The new 27K and 28K typify Cab-
inart kit utility and economy. Both
point up the unique design func-
tions necessary to the correct hi-fi
installation.

Equipment Cabinet
$51.00

Bass Reflex
$39.00

e

WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL ORDER HOUSE \ gy

kits by . @ ...the pioneers in radio furniturg
- for high fidelity.

99 NORTH 11th STREET, BROOKLYN 11, NEW YORK

*Trademork
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PEDAL CABLE TO GREAT KEYING CHANNEL

»
CONNECTING

QUTPUT TO
PEDAL TONE
GENERATOR

1
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Fig. 12. Diagrom of the pedal-switch assembly.

Tones from the main generators are fed through

the large connector to the switches.
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Fig. 13. The pedal generator, consisting of amplifier, wave shaper, and flip-flop.

8-foot rgnge of the standard 61-note
manuals, The 4-foot tones for the upper
manual octave are repeats of the upper-
octave 8-foot tones and the lower-octave
16-foot tones are repeats of the 8-foot
lower-octave tones. In the earlier models
lo-foot pedal tone was derived from a
“resultant  bass”® arrangement which
mixed the lowest R-foot tone with its
musical fifth and produced a heat note an
octave below the fundamental. The actual
1o-foot component of this system was
small and the idea unsatisfactory from
every angle but cost. '

In the new models actual 16-foot tone
is derived from a special pedal generator
which requires only two tubes for the
entire pedal section. Tt is actually not a
generator at all but a wide-range fre-
quency divider.

Fignre 12 is a schematic diagram of

the pedal keving switches. Each switch
is a single-pole double-throw unit and the
diagram shows the switches in normal
(unkeyed) position. Eight-foot tone
from the main generators is fed through
the connector and cable to each of the
switch contacts as shown. \When any
pedal is pushed, its switch changes posi-
tions and the corresponding 8-foot note
is brought to the output. Because of the
switching arrangement, only one tone
at a time can appear at the output, the
lowest of any number plaved simultane-
ously,

The pedal generator is shown schemat-
ically in Fig. 13. The 8-foot tone from
the main generators through the pedal
switches goes to the frst grid of a
12AX7 amplifier and from its plate to
the second half of the tube which is a
wave shaper giving the tone the proper
shape to trigger the following fip-flop
circuit. The second 12AX7 is an aperi-
odic flip-flop which is nonfrequency-
sensitive over a wide range. The 16-foot

Fig. 14. The tablet board holds the tab switches
and the chassis containing bus amplifiers, tone
filters, and preamplifiers.

WWW. ameidceafadioRistorv.com

output is taken from one plate circuit so
that for every two input cycles there is
one output cycle. The 8-foot output is
taken from the second plate circuit of the
first tube. Both are fed to the tone-color
section. This is an extremely neat, inex-
pensive, and effective method of deriving
real 16-foot tone.

Tablet Board Circuitry

The stop filters, bus amplifiers, and
preamplifier are all located on the tablet
hoard assembly, which consists of the
wood board above the swell manual on
which the stop tablets and other controls
are mounted, to which is attached a metal
channel containing the circuitry. This is
shown in the photograph of Fig. 14, Fig-
ure 15 is the schematic diagram of the
bus amplifiers. whose function is to am-
plify preliminarily the voltage appearing
on each of the manual keying output
busses hefore it is applied to tone filters.

Each of the triode voltage amplifier
grids is fed signal from one keying bus.
the bus being terminated by a 12.000-
ohm resistor. The 16-foot tones front
both manuals go through to the grids
without isolating resistors, but the others
have resistors Detween bus and grid.
Each triode has voltage feedback, a ca-
pacitor and resistor from plate to grid:
the purpose of this is to give an effec-
tively low output impedance.

There is one coupler on the organ. a
Swell to Great. This means that when
the coupler switch is closed, as it is in the
diagram. 8-foot and 4-foot tones keyed
on the great manual will pass through
the 8-foot and 4-foot filters associated
with the swell manual. This means, of
course. that they must be mixed into the
swell busses. Note how the 4-foot great
tones are handled for this purpose. Tone
from the keving bus is fed to its tube
through a resistor and to the coupler
switch which, when closed. injects 47
great tone into the grid circuit of the
4" swell amplifier tube. An important
point in this process is that the 4-foot
swell output from its amplifier and the
4-foot great output from its amplifier
must not change in level with operation
of the coupler switch. Effects on the
4-foot great amplifier are prevented hy
taking the coupling line directly from the
bus ahead of the isolation resistor and
making sure that when the switch is
closed this point is shunted by nothing
which would be comparable to 12,000
ohms,

Preventing some effect on the 4-foot
swell tone is not so easy, but it is done
here in a very neat way. The output of
the 4-foot swell amplifier depends on the
magnitude of the feedback. This depends
on the total value of resistance between
grid and ground. since this resistance is
the shunt leg of a voltage divider for
feedback. The value of the 4-foot swell
voltage reaching its grid is also depen
dent on the total value of the series re-
sistors since these are the shunt leg of a
signal voltage divider. \When the coupler
switch is closed. the 4-foot swell voltage
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speaker

system

18 best?

Resonant pipe or back-loaded . ..
Exponential, parabolic, or something else. ..

Which type of speaker system gives you the
full concert hall power you want... the
dynamic quality of rich bass tones. ..and
in an enclosure of reasonable proportions?

In tests by The Audio League, Pleasantville,
N. Y., National’s Catenoid speaker system
was compared A-B with a competitive ex-
ponential horn.

Let’s forget that the exponential horn costs
twice as much. What did the League report
con Catenoid? Just this:

“We have mnerer heard a smoother over-all
sound. The balance of lows, middles, and highs
was well-nigh perfect. And for styling and size
... the Catenoid was far superior.”’

About damping? The report goes on:

“Our transient response lests indicate lhe
Calenoid’s damping to be as much as an order
of magnitude better than a (compelilive resonant

pipe system named here) and a (competilive
back-loaded horn) which we lested at (he
same {ime."”

There’s no secret to Catenoid’s superior per-
formance . . . except that it represents the
first basically new approach to speaker sys-
tems in a decade: catenoidal design instead
of exponential. It’s a {rue corner horn (not
back-loaded or a semi-horn) with a three-
way speaker array: the full catenoidal horn
for 30 to 300 cycles; a special direct radiator
for 300 to 6500 cycles; a super tweeter ex-
tending the high range beyond 17,000 cps.
And all high-frequency fundamentals of the
musical spectrum are fed through the mid-
range speaker to add a feeling of “‘presence”
you’ve never quite experienced before.

For performance, enclosure size, and price.. . .
National’s Catenoid is the best buy today
in speaker systems. You can hear it only at
an authorized full-line National Company
distributor’s sound room.

Goped 7% iowoorion i@

4
GO (O (000000 [ . i tDeptakeil02

¥ D\\’ for full specifications

Authorized full line National Company \N - 5 NATIONAL COMPANY, INC.
distjibutors are identified by this sign " ® 61 SHERMAN ST., MALDEN, MASS.
Manufacturers of high-fidelity record changers, AM/FM
tuners, preamplifiers, amplifiers, and speaker systems.
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Fig. 15. Bus amplifiers and coupler system.

at its grid is decreased because of the
lessening of the total resistance between
the grid and ground. However, this de-
creases the feedback voltage fed around
the 4-foot swell tube, so that its gain
rises just enongh to restore the former
output level, now with the addition of

the 4-foot great tone.
applies to the 8-foot coupling.

FFigure 16 shows the tone filters f{or the
great stops, of which there are eight. The
idea here is the same as in the Baldwin
and the Schober organs—formant filters
which simulate the acoustical effects of

The same process

the various spectrum characteristics of
different instruments or types of organ
pipes. These filters are less complex than
those in the Baldwin and Schober be-
cause the initial tone is not so complex
and not as much filtering can be or need
be done.

The swell registration is shown in Fig.
17, and again the principle is the same.
Here, however, two little tricks have
been used. Among the 12 stops there is
a 2-foot salicet, which seems surprising
n view of the fact that there is no 2-foot
keving bus. The salicet is actually oper-
ated from the 4-foot line, but it is a very
stringy tone (note the high-pass filter)
almost (devoid of fundamental content.
Because of the lack of 4-foot fundamental
it actually sounds an octave higher than,
say, the 4-foot flute.

The second trick is in the clarinet fil-
ter. The normal clarinet tone is almost
devoid of even harmonics. In the Bald-
win organ the symmetrical tone without
even harmonics 1s obtained for this pur-
pose by an outphasing circuit, which is
patented. In the Minshall the same effect
1s achieved (over a limited range) by so
designing the tuned circuit that its phase
shift with respect to the tone fed directly
through tends to cancel even harmonics.
The resulting tone is not quite authentic
but is improved. Figure 18 shows the
pedal registration schematic with its four
stops.
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Fig. 17. The swell registration circuit.
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Mullard

Electronic Tubes

used throughout the world

77
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“"British equipment manufacturers are making a vital contribution

to the development of clectronics in all fields of application.
Their products arc being exported to cvery corner of the world,
carning a universal reputation for advanced techniques and
excellent performance.

The majority of these clectronic equipment manufacturers con-
sistently use Mullard tubes. This choice is decided upon because
they prefer the greater assurance of efficiency and dependability,
and because the vast manufacturing resources of the Mullard
organisation guarantee ready availability of Mullard tubes
wherever they are needed.

Write to the undermentioned distributors for full details of
Mullard tubes:—

In the U.S.A. International Electronics Corporation,
Department A-10
81, Spring Street, N.Y. 12, New York, U.S.A.

In Canada Rogers Majestic Electronies Limited,
Department H-B
11-19 Brentcliffe Road, Toronto 17, Ontario, Canada.

<!

MULLARD DVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AYENUE, LONDDN, ENGLAND

Mullard is the Trade Mark of " a—
Mullard Ltd., and is registered in most of the principal countries of the world. P
MEV 23
59
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INPUTS FROM GREAT BUS AMPLIF IERS
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OUTPUT TO PREAMPLIFIER

Fig. 16. Tone filters and tab switches for the great.

The preamplifier, also located on the
tablet hoard, is diagrammed in Fig. 19.
Outputs from the swell and great regis-
tration sections go to the grid of the
first tube. The pedal output passes
through a “balancing” section so that the
pedal level can be adjusted for any set
of auditorium conditions with respect to
the manual levels. This first triode has
ieedback around it. Volume of the organ
1s controlled between the first two stages
by a swell-shoe control which varies the
impedance of the shunt leg by a voltage
divider, being compensated for loudness
by the capacitor network which raises
the comparative level of the hass as vol-
ume decreases. A brilliance control in
the plate circuit of the second stage is
simply an old-fashioned tone control.
The third stage is a cathode-coupled
phase splitter and the preamplifier out-
put stage is push-pull with feedback
around each half. The “chimes” input is
to be used with any of the commercial
clectronic chime devices, most of which
consist of struck bars whose vibrations
are picked up electrically and amplified.

Figure 20 1s a schematic of the ampli-
tier and supply sections. The amplifier,
rated at 15 watts output, consists of a
pair of 6L6s with cathode feedback from

(Contivuied on page 73)
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Fig. 19. The preamplifier circuit, with swell-shoe and brilliance controls and push-pull output.
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here | was. reliving the exhilaration
of the original recording. Bui now
I had the opportunity to quiet the strings
and bring up the blast of the keule
drum. With my new amplifier, the
Munston Maestro, | felt | was not only
A _ listening to the orchestra —
L*, ie { was conducting it!

Yes, with the Munston Maestro you are
. g e | there . . . and YOU are the conductor.
L Munston's “Dynamic B-T" makes it so!
, You undoubtedly have had the
Vs experience of setting the equalizer control
to the desired point—and then throwing
the whole thing out of kiiter by
merely touching the bass or treble
controls. You never knew whether you
v were adding or subtracting
from the original recording settings.
Now with Munston's “Dynamic B-T"
(Bass-Treble circuit), the correct
settings for bass and treble are calibrated
on the individual controls. You can set
the bass and treble at exactly the same
position as when the music was recorded.
Then, if you do change either control,
you are able 1o determine its relation to
the original recording characteristics.
And to please your own listening tastes.
you can second-guess the
recording engineer.

1 D REAM ED | L E D A One look at the Munston Maestro and

you'll have to agree that in a Munston
MEN you have the perfect exterior for any
HUN DRED interior. Compact and streamlined, with a
richly etched front panel, the
Munston is truly music in motion.

write for complete information. -

Fomous the world over for its
Marine Radio Telephone squipmeni, “mode by Munston’

/3 means the finest in audio design.
. MUNSTON MANUFACTURING, INC., Beech Street, Islip, L. I, N. Y.
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See the Munston Maestro at your local Hi-Fi dealer or
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Unique Relationships

NORMAN H. CROWHURST*

Sugar-coated only slightly, but basic audio engineering mathematics which
facilitates determining phase shift when attenuation js known, and vice versa.

HE WRITING of this kind of article

presents somewhat of a problem. If

all the mathematics necessary to
prove the various statements made are
put into the article, the reader who would
really benefit from the article would
probably shy away from it after one look
at the formulas scattered around. On the
other hand, if the mathematical proof is
not furnished, the article will lead to end-
less controversy among the people who
require rigid mathematical proof before
they will believe anything. To try and
overcome this difficulty, the discussion is
presented first and the necessary mathe-
matical formulas are reserved to the end
of the article, This will serve two pur-
poses: it will avoid frightening the
reader who would not understand the
mathematics anyway away from reading
the article at ail; and it will also serve
to force the writer into expressing him-
self without being entirely dependent
upon the mathematics, which would make
his presentation incomprehensible to the
reader who cannot follow the mathemat-
ics.

Let us start by being a little historical.
In the early days of amplifier design, be-
fore Doctor Bode and varicus other peo-
ple wrote on the subject, the question of
mathematical prediction of circuit be-
havior was regarded as being so compli-

" %150-46 18th Ave., Whitestone 57, N. V.

cated that even the best mathematicians
would leave it alone, and so amplifiers
were designed on the principle of trial
and error. Later on amplifiers were re-
quired for such specialized purposes that
a degree of perfection became necessary
that could not be achieved by trial and
error methods. This situation gave rise
to the approaches adopted by the mathe-
matical geniuses.

In view of the fact that the mathemati-
cal approach was recognized to be ex-
tremely difficult, it was only natural that
the professors of mathematics, to en-
courage others to follow along and make
use of the techniques that they had de-
veloped, should stress the simplification
which their various approaches intro-
duced to the problem. It is true, of course,
that each new method of attack did pro-
vide some advantages which simplified
the approach to certain aspects of the de-
sign problent. The more mathematically
inclined readers of this literature woutd
probably correctly assess the degree of
simplification achieved and also the exact
sphere of application, but for the major-
ity of readers who found the formulas
presented to be slightly over their heads,
these articles have proved to be some-
what misleading.

Reading between the formulas it ap-
peared that various simiplifications were
achieved, but because the formula was
not thoroughly understood, the sphere
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Fig. 1. Family of attenuation characteristics for two-reactance roll .off circuits.
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of application of each simplification was
not correctly assessed. The most promi-
nent example of this concerns the prin-
ciple that there exists a unique relation-
ship between the attenuation response,
the phase response and the mathematical
representations of the combined response
by the more advanced complex p plane,
with poles and zeros, etc.

Most readers understand the idea of an
attenuation response, because this is
somtething that can readily be plotted out,
by applying a constant input, changing
the frequency, and measuring the output,
Phase response is not difficult to comnpre-
hend either, because this can be shown
on the oscilloscope by means of an ellipse
which compares the output voltage and
phase with the input voltage. But, when
the mathematician dives off into his pres-
entation on a complex p plane, and tells
the reader that left and right of the verti-
cal axis correspond with active and pas-
sive circuits, and above and below the
horizontal axis are conjugate pairs cor-
responding to real frequencies, most
readers are quite lost. The various quad-
rants of this diagram mean nothing to
him in relation to a tangible frequency
response.

It is still true, of course, that a partic-
ular pattern of poles and zeros, plotted
on such a complex p plane, have a unique
relationship with the attenuation and
phase characteristics which it represents,
but this does not help the reader very
much to see how he can apply the unique
relationship. So the only thing that our
readers have gleaned is that their exists
such a unique relationship. This should
be very useful. And the average teacher,
being of an inventive turn of mind, and
wanting to apply information to his own
advantage, tries to find sone other way
to use this unique relationship, that does
not involve the complex p plane, which
he completely fails to understand.

Unit Slope

Next we comie to the concept of unit
slope, which.also has been introduced with
the necessary mathematics. The general
idea of unit slope is built around the fact
that a single reactance, contributing to a
roll-off characteristic, produces an ulti-
mate slope of 6 db per octave. A further
reactance will modify the shape of the
roll-off and ultimately produce a slope of
12 db per octave so each 6 db per octave
of slope is considered a “unit” slope, As-
sociated with each unit slope is a charac-
teristic phase shift of 90 deg. because the
single-unit reactance roll-off produces an
ultimate slope of 6 db per octave and an
ultimate phase shift of 90 deg.
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Inside and out ..,
PRESTO

makes the best!

An inside view of the heart of the
Pirouette turntable.. .a single movable
plate on which 3 idler wheels are
mounted. A flick of the control lever auto-
matically engages the proper idler for
the desired speed, eliminating excessive
wear on idlers. This mechanism is made
the pREsTO quality way...throughout.
The name PRESTO is always your assur-
ance of the finest in parts. .. the greatest
carc in production ... PRESTO never culs
a corner on (uality!

The most advanced turntable
for professional use!

PRESTO PIROUETTE

T-18-H Turntable

The revolutionary T-18 THE PRESTO

model with hysteresis molor. As A
8108 — D6 v
T-18

streamlined, compact, trouble-free ... featuring the revolutionary flick shift
...one sideway flick selects any speed...33';, 45, 78 rpm

The tuntable of the future is here ically engages the proper idler!

today...in the PresTO Pirouette. .. Trouble-making arms and shift cams

PRESTO PIROUETTE a marvel of brilliant cngineering, are eliminated, idler wheel wear sub-

L fianftcte precise balance and simplicity. stantially reduced, trouble-free per-

16” version of the siream- Three idler wheels arc mounted on formance is assured. These PRESTO

lined T-18 . . . heavy-duty a single movable plate. A sideway quality features assure topnotch
Warer: $79.50 flick of the control lever automat- performance all the way:

o Finest turntable motor * Exira heavy-weight, wide-bevel cluminum table
o Precision deep-well bearing ® Presto quality-engineered throughout
A beautiful 12” turntable in smart telephone black with brushed chrome accents. $53.50.

PRESTO SR-27 TAPE RECORDER
value of a lifetime

You get top valuc in this superl FrESTO tape recorder.
3.motor drive...separate record, erase and playback
heads . . . fast forward and rewind. No take-up reel clutch.
No idler pulleys. Top performance, Tugged construction,
ideal for studio or home recording. Complete with A-920
amplifier unit (pre-amp, equalizer and 10 watt amplitier)
only §588.

PRESTO PIROUETTE

T-68-H Turntable
The 16” streamlined turn-
table with hysteresis motor.
. $134

PRESTO.RECORDING CORP.

= Send this coupon for more Information S

]
L
H ept. A-]
1 PARAMUS, NEW JERSEY
: Rush eatalog sheets on rresto Pirouette turntables,
! SR.27 tape recorder and advise name of nearest
v PrEsTO distributor.
:
)
1
1
)
)
)
)
1
]
[

RECORDING CORPORATION
PARAMUS, NEW JERSEY

Company...........

Address
City. Zone.

Export Division: 25 Warren Street, New York 7, N. Y,
Canadian Division: Instantaneous Recording Service, 42 Lombard Street, Toronto

WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS
]

State

-
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With these general ideas mulling
around, the reader with insufficient
mathematical backround tries to apply
the information, on the assumption that
there is some inherent relationship be-
tween the slope of the attenuation charac-
tertstic at any point and the phase
characteristic at this point. This miscon-
ception ts natural enough, arising out of
inaccurate knowledge and an over-sim-
plification of the various presentations
available. The purpose of this article is
to help readers who have been uninten-
tionally led up this particlular garden to
sec that it is not really quite as simple as
this, so that they do not fall into some of
the pitfalls that arise from this over-sim-
plification.

Starting with a single reactance roll-
off. either at the low- or high-frequency
end. the relationship between the attenu-
ation characteristic and phase charac-
teristic is always completely unique. The
3-db point corresponds with the phase
shift of 45 deg. and every other attenua-
tion point corresponds with its own uni-
que value of phase shift. So, by normaliz-
ing trequency to a reference point of 3
db or 45 deg.. a single pair of curves
represents  every possible response of
this type.

Turn now to the case of roll-offs for
which two reactances are responsible,
either in successive stages of an ampli-
lier. or in a single coupling circuit where
there is inductance as well as capaci-
tance. or where feedback may produce a
similar interaction between successive
stages to that occurring between induct-
ance and capacitance. Here a whole
family of characteristics is possible. This
family of characteristics, referred to the
most useful normalization frequency, is
shown in Figs. 1 and 2.

This normalization frequency is the
only point at which there is a unique
relationship hetween attenuation charac-
teristic and phase response for the two
reactance combination. The point of
6-db-per-octave slope on the attenuation
characteristic always corresponds with
the 90-deg-phase-shift point,

Apart from this there are other unique
features about the individual characteris-
tic—for example, there is an upward
maximum slcpe and a downward maxi-
mum slope in the case where a peak ex-
ists. These points are spaced apart so
that the 6 db per octave slope point is a
mean between them. The frequency of
peak and the frequency where the attenu-
ation response recrosses the zero level
are always related to one another by the
ratio V2. If the peak frequency—or
where there is no peak, a corresponding
imaginary transition frequency—is used
as the normalizing reference frequency,
the attenuation response can be given in
universalized form, with a sliding scale,
modified, for db reference. For any par-
ticular pair of attenuation and phase re-
sponses, there is a unique relationship
between this normalizing frequency and
the one used for the responses illustrated
in Figs. 1 and 2.

Any particular shape of attenuation
characteristic always corresponds uni-
quely with a particular phase response in
the family.

Now we proceed to circuits employing
three or more reactances to produce the
roll-off at one end of the frequency re-
sponse. The mathematics for the three
reactance case, given in the appendix to
this article, show that there is no longer
any particularly unique reference be-
tween phase and attenuation. As already
stated any completely specified attenua-
tion response will have a unique corres-
ponding phase response, but there is no
simple means for determining one from
the other by a simple two reference sys-
tem, as was the case with the two-react-
ance roll-off. One might expect the 90-
deg. and 180-deg. points to correspond
with the 6- and 12-db-per-octave slope
points, hut they do not necessarily, in fact
it would be a very special case where this
occurred.

Summary

The performance of a network can be
completely specified in a number of ways,
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Fig. 2. Family of phase characteristics corresponding with the attenuation characteristics of Fig.
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and there are unique relationships be-
tween any complete specification and any
other.

The statement of what constitutes a
complete specification seems to have been
left rather vague in earlier literature on
the subject. One reason why mathe-
maticians prefer the specifications on the
complex p plane is because this is easier
to comprehend from this viewpoint of
the complete specification than the at-
tenuation or phase characteristics. But
it is not too easy to see immediately from
such a presentation what the attenuation
and the phase characteristics will look
like.

The coefficients of the various order
terms in the equation for frequency re-
sponse can also be a basis for complete
specification of the characteristic, as will
appear from the Eqs. (1), (4). and
(12) in the appendix. It is possible to
analyze these formulas in much greater
detail than is given here, where only
enough has been given to illustrate the
purpose of this article,

To completely specify a characteristic,
it is necessary to know something corre-
sponding to

(a) the number of reactance elements
involved to produce the response and

(b) the relationship between the vari-
ous reactances,

There is a variety of ways of specify-
ing this, such ax the complex p plane or
the complete response equations of the
form given in the appendix. But to know
the unique relationzhip hetween attenu-
ation and phase characteristic. it is neces-
sary to have something corresponding
with the whole expression.

On this basis it is hypothetically pos-
sible. given the complete attenuation
characteristic from zero to infinity, to
compute the complete phase characteris-
tic from zero to infinity, or vice versa.
but it is not possible. except in the sim-
plest of characteristics, to compute one
response from the other. given only a few
points and the slope or attenuation at
these points.

APPENDIX
Using x to stand for §/fo, where f. is the
normalizing frequency for a high-frequency
roll-oft, or for f./f, where f, is the normal-
izing frequency for a low-frequency roll-off,
the complex attenuation factor for a single-
reactance roll-off can be expressed:
A=1+jx ¢))
Frot this we can derive the attenuation
response,
dbatt =10 logn (1+.4%) 2)
and the phase response,
(3)

Where two reactances contribute to a
roll-off, the complex attenuation factur can
be generalized,

A=1-r'+jax )

From this we can derive the attenuation
response,

dbgte=101logw [1+ (a*=2)2*++*) (5)
and the phase response

¢ =tantx

(6)

—gapn-y O
F=tan”

(Continued on pege 106)
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New General Electric Components Insure Best
Performance At Three “Critical Quality” Check Points

AT THE RECORD...AT THE STYLUS...AT THE TONE ARM

Here are three new ways to improve the “Critical
Quality” of your hi-fi system—by as much as 25%.
These new General Electric 11i-Fi components im-
prove your record quality, tone arm balance, and
cartridge and stylus fidelity.

Insure a perfect performance from every selection

AT THE RECORD...

The G-E 3-Way Record Filter—three filter
controls suppress turntable rumble and vi-
bration. reduce record scrateh and high fre-
quency distortion, provide complete six-
position compensator selection. Regain
brilliance from even your oldest recordings.

AT THE TONE ARM. ..

you play. Enjoy all the lilting highs and bass ere-
scendos vou strive lo obtain in high fidelity listening.
Insist on General Electric High Fidelity components.
See, but most important, listen, to these “Critical
Quality” G-E Hi-I'i components at your nearest
General Electric Hi-Fi salon.

AT THE STYLUS ...

G-E Clip-In-Tip Variable Reluctance Cart-
ridge—Exclusive G-E Clip-In-Tip makes
stylus changes effortless. Protects record-
ings. faithfully reproduces a full 1ange of
sound. Here's the same cartridge and sty li
used by virtually all professional broadeast-
ers. Insist on the genuine G-E.

G-E Al-500 Baton Tone Arm —for a new i.r"_[ I.I_.._—" f_:"‘_“" 5‘ Ty — ?

emphasis on pickup halance with no per-
ceptible torsional resonance. Ideal response
from 20 cycles up—tone arm hass distortion

o | ;
disappears. Your assurance of even stylus w
e _'_.-"

wear—longer record collection “life.”

New Free Booklet. I'or more information about high
fidelity and G-E Hi-Fi components see your hi-f dealer.
or write: General Electric Co., Radio & TV Dept.,
Section R44105, Electronics Park, Syracuse, N. Y.
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Frogress Is Qur Most Important Product

GENERAL @B ELECTRIC
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High-Gain Transistor Amplifier

JAMES |. DAVIDSON*

The author describes the preamplifier section of one of the first commer-
cial radio-phonograph combinations to employ a transistor for this purpose.

overlooked in its application is the

tremendous voltage gain available
when the unit operates into a high im-
pedance. The design engineer often con-
siders the use of tubes exclusively,
or transistors exclusively. with little
thought toward the advantages to be
gained by using both units as com-
panions.

Transistor art and economics have
advanced to the point where transistors
should seriously be considered in low-
level applications where the input loading
is not a serious drawback. The transistor
appears inherently capable of a lower
noise factor than vacuum tubes. This is
due to the absence of microphonics and
the complete elimination of heater prob-
lems. In combination with a voltage gain
of the order of 1000 to 1500 times over
the complete audio-frequency range, the
transistor otfers wide possibilities in
such low-level applications as dynamic
microphones and phonograph pickups.

Ax ASPECT OF THE TRANSISTOR often

The Basic Circuit

A very simple and basic circuit which
will demonstrate the advantages and dis-
advantages of high-gain transistor am-
plifiers is shown in Fig. 1. The circuit
diagram is presented in a simple straight-
forward manner solely for the purpose
of illustrating the fundamental considera-
tions of the high-gain amplifier. There-
fore. no attempt is made to compensate
for temperature efiects which severely
alter the behavior of the transistor in this
circuit unless the ambient temperature is
kept within the range of 20° to 25° C.
The subject of compensation will he
treated snubsequently.

* ngineering Department, RCA 1ictor
Radio and “Victrola” Diwision, Camden,
N.J
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Slow in gaining a foothold in high-quality
audio applications, the transistor is certain
to find its niche in this field. As shown
by this author, lower noisc levels and
higher gain can be achieved. Articles on
uses of transistors in amplifiers and test
equipment will be welcomed, particularly
where the uses are in keeping with the
requirements for hi-fi reproduction.

In terms of familiar vacuum tube pa-
rameters, the most startling ditference be-
tween tubes and transistors is in the
range of transconductance. \Vhile the
customary values of tube transconduc-
tances lie in the range of 3000 to 8000
micromhos, with special types of tubes
going as high as 11,000. ordinary tran-
sistors exhibit characteristic values in

Fig. 1. The basic high-gain transistor amplifier.

the range of 30,000 to 40,000 micromhos.
This remarkable property, in combina-
tion with an output impedance of the
order of 100.000 ohms yields unusual
audio-voltage-gain figures. For example,

Fig. 2. Collector curve family for typical RCA
2N104 junction transistor

)

Fig. 3. Collector curve family extended to higher
voltages to show possibility of distortion due to
bending of curves.

WWW. atmeidsaatadioRhistery.com

assuming an output impedance of 100,000
ohms, a gm of .03 mho, and a load re-
sistance of 100,000 ohms, the gain
(RoRL)
(Ro+ Re)
The measured gain of Fig. 1 is 1300, and

is down 3 db at 23 ke. The input im-
pedance is 2000 ohms.

K=gm - 03 (50,000) = 1500

Distortion Comparisons

In most applications, the linearity of
the stage is an important factor. For
small input signals, the input characteris-
tic offers no trouble, but, unfortunately,
the same cannot be said for the output.
Figure 2 shows a family of collector
curves for 3 microamp increments in
base current. The slope of each line rep-
resents the dynamic output impedance of
the nnit, as the bias is varied. As is
clearly indicated. the impedance de-
creases from 200.000 ohms to about 60,-
000 olms as the base current increases
trom O microamps to 24 microamps. Al-
thongh 1mpedance variations resulting
from collector current changes do con-
tribute to distortion, the problem is not
serious in most cases. W hen the load im-
pedance is small, such as that presented
by another transistor, an output imped-
ance as low as 60,000 ohms will be negli-
gible compared to the load impedance of
2000 ohims or less. When the load imped-
ance is high, the collector-current swing
is quite limited. This reduces the imped-
ance swing to a very small value, as in-
dicated by the 100,000 ohms load line in
Fig. 2. In any case, this form of distor-
tion 1s comparable with the nonlineari-
ties found in vacuum tubes.

Another, and far more serious source
of distortion, is indicated in Fig. 3, and
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“BUILD-IT-YOURSELF"”

@ Heathkit FM TUNER KIT

Features brand new circuit and physical design. Matches
WA-1'2 Preamplifier. Modern tube line-up provides bet-
ter than 10 uv. sensitivity for 20 b of quieting. Built-in
power supply

Incorporates aullolmmic ﬁain vi‘onl‘lml—lhighly stabilized
oscillator—illuminated tuning dial—pre-aligned 1F an¢
ratio_transformers and front end tuning unit. Uses MODEL FM-3
6BQ7A Cascode RF stage, 6U8 oscillator—mixer, two $ 50
6C136 1F amplifiers, 6AL5 ratio detector. 6C4 audio 24
amplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. .

€ Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT

Festures a new-design Peerless output transformer and KT66 output tubes. Frequency
re-~ponse within +1 db from 5 c¢ps to 160 Ke at 1 watt. Harmonic distortion only 19, at
25 walls, 20-20,000 cps. 1M distortion only 19, at 20 watts. 4, 8, or 16 ohms output.
Hum and noise. 99 db below rated output. Uses 2-12AU7s. 2-KT66's and 5R4GY.
Attractive phys 1 appearance harmonizes with WA-P’2 Preamplifier. Kit combinations:

W 5M AMPLIFILR KIT: W-5 COMBINATION AMP'LIFIER
Consists of main amplifier and KI1T: Consists of W-5M am-

power supply. all on one chas- plifier kit plus Heathkit Model

sis Shpg. Wt. 31 Lbs. Express $5975 A-1'2 Preamplifier kit. Shpg. $7950
onlv. . wt. 38 Lbs. Express only. o

€ Heathkit HIGH FIDELITY PREAMPLIFIER KIT

De~igned specifically for use with the Williamson Type Amplifiers, the WA-P2 features
5 separate switch-selected input channels. each with its own input control—full record
equalization with turnover and rolloff controls—separate bass and

trehle tone controls—and many other desirahle features. Frequency MODEL WA-P2

response is within +1 db from 25 to 30,000 cps. Beautiful satin-gold $ 75
finich. Power requirements from the Heathkit Williamson T 19
Amlifier. Shog. wt. 7 Lb, .
@ Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT
This lifier employs the f: Acr d TO-300 *Ultra Linear’’ output trans-

former. and has a frequency response within +1 db from 6 cps to 150 Kc at 1 watt.
Harmonic distortion only 19, at 21 watts. IM distortion at 20.watts only 1.3%,. Power
output 20 watts. 4, 8, or 16 ohms output. Hum and noise. 88 db below 20 watts. Uses
2-65N7's. 2-5881's and 5V4G. Kit combinations:

W-iM AMPLIFIER KIT: Consists of W-3 COMBINATION AMPLIFIER
m'u ',fampliﬁer and tz)ower sup- KllT: Sons;sls Huf ?’X(-KMM arlni
ply for separate chassis con- plifier kit plus Heathkit odel
struction. éhpg. Wt. 29 lbs. $4975 WA-P2 Preamplifier kit. Shpg. $6950

Express only. Wt. 37 lbs. Express only.

© Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT

This is the lowest price Williamson type amplifier ever offered in kit form, and yet it
retains all the usual Williamson features. Employs Chicago output transformer. Fre-
quency response, within 1 db from 10 cps to 100 Kc at 1 watt. Harmonic distortion
only 1.5% at 20 watts. IM distortion at rated output 2.7%,. Power output 20 watts.
4, & or 16 ochms output. Hum and noise, 95 db below 20 watts, uses 2-6SN7's, 2-5881s,
and 5V4G. An exceptional dollar value by any standard. Kit combinations:

W-4AM AMPLIFIER KIT: Consists of W-4A COMBINATION AMPLIFIER
main amplifier and power sup- KIT: Consists of W-4AM am-

ply for single chassis construc- plifier kit plus Heathkit Model

tion. Shpg. Wt. 28 lbs. Express $3975 WA-P2 Preamplifier kit. Shpg. 55950

only Wt. 35 Ibs. Express only.
@ Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT
‘This model repres the least expensive route to high fidelity performance. Frequen

respcnse is 1 db from 20-20,000 cps. Features full 20 watt output using push-pull
61.6°. and has separate bass and treble tone controls. Preamplifier and

main amplifier on same chassis. Four switch-selected inputs. and MODEL A-9B
separnte bass and treble tone controls provided. Employs miniature $ 50
tube types for low hum and noise. Iixcellent for home or PA 35
applications. Shpg. Wt. 23 Lbs. .

Heathkit construction manuals are full of big. clear pictorial diagrams that show the

plaéerient of each lead and part in the circust. In addition. the step-bv-step procedure

describes each phase of the construction very carefully. and supplies all the information

you nced to assemble the kit properly. Includes information on resistor color-codes.

tips on soldering, and information on the tools you need. Even a beginner can build
~ high quality Heathkits and enjoy their wonderful performance

AUDIO e OCTOBER, 1955

AND ENJOY .....

Heathkits

The World’s
Finest
Electronic
Equipment
in Kit Form

HEATH COMPANY

A Subsidiary of Daystrom Inc.
BENTON HARBOR 25,
MICHIGAN . . . . . . « o
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INTEGRATED NOISE FACTOR (DB)

Fig. 4, Representative production spread of noise foctor for RCA type 2N104 transistor. Chart
represents total of 77 units.

is peculiar to the transistor as a device,
and the application in particular. \WWhen
dealing with gains of 1000 and above, it
is desirable to maintain an appreciable
signal-handling capacity. For example, a
15 millivolt rms input signal, when am-
plified 1000 times, requires a 42.5 volt
peak-to-peak output swing. In order to
accommodate this swing, the collector
quiescent voltage must be above 20 volts.
As indicated in Fig. 3, the transistor be-
gins to break down in the region of 30 to
40 volts, with resultant bending of the
output characteristics. This bending will
contribute the major share of distortion
to an amplifier operating over voltage
swings of 40 volts. Quantitatively, a unit,
operating at 20 volts, 1 milliamp, into a
load of 100,000 ohms, and handling an
a.c. output of 39 volts peak-to-peak. will
generate about 3 per cent total harmonic
distortion.

Noise Considerations

With the input limited to 10 to 13
millivolts maximum, the next considera-
tion is the minimum usable input. or noise
level. In the matter of noise, transistors,
within a very few years, have established

-250V

R
220K

_ ¢y

500///
25wvd

Fig. 5. Schematic of temperature-stabilized
high-gain amplifier.

68

their superiority over vacuum tubes. The
RCA type ZN104 transistor is a con-
trolled-noise unit with a maximum Noise
Factor of 12 db. A representative spread
of Noise Factors is shown in Fig. 4,
which indicates that an average unit will
run about 7 db. The optimum source
impedance for noise considerations is
about 500 ohms,? at which value the units
were measured. Assuming this value and
substituting in the noise equation

Esoine= VAKTR (fe—f1)

Where R = 1.374x10-2+ Joule /degree
Kelvin  (Boltzmann’s con-
stant)

T = 300° Kelvin
R =500 ohms
fr=23.000 cps
fr=0

YP. M. Bargallini and M. B. Herscher,
“Investigations of noise in audio amplifiers
using junction transistors,” Proc. IRE,
p. 217, Feb. 19535,

+250V

Fig. 6. Inverted amplifier with the same charac-

teristics as the amplifier of Fig. 5, but adapta-

ble to conventional negative-ground power
supply.

WWW. ameidceafadioRistorv.com

the generator noise is 0.436 microvolt. A
2N 104 transistor having a Noise Factor
of 12 db, has an equivalent noise input of
1.69 microvolts.

If an average unit with a 7 db Noise
Factor is chosen, the input can be as low
as 0.872 microvolt for unity signal-to-
noise ratio. For an average unit, there-
fore the input may range from 1 micro-
volt to 10 millivolts, a range of 80 db.

Temperature Stability

Having established the basic operating
parameters of the circuit in Fig. 1, atten-
tion is next devoted to developing a cir-
cuit which will eliminate the gross tem-
perature dependence. Because of the wide
collector swings, it is desirable to stabi-
lize the operating point as firmly as pos-
sible. This can be done by utilizing a
combination of several stabilizing
schemes, all of which are known to the
art. Figure 5 shows a completed circuit
which combines three methods: current-
voltage Dbias, constant emitter-current
stabilization, and d.c. feedback. With the
circuit constants shown, the stability,
factor, Sr—defined as the change in col-
lector current, /c, for a given change in
cutoff current /co—is equal to a/c/Ico, or
1.37. This means that the change in [0
(which is unavoidable when the junction
temperature changes) is multiplied only
by 1.37 as a change in collector current,
rather than by B (40 or 50), as in Fig.
1. In this way, the collector voltage is
held quite constant, varyving from -22
volts at =79° C (dry ice temperature) to
~17 volts at 65° C.

In addition to excellent temperature
stability. the gain is quite independent of
transistor parameter variations, chang-
ing only 1 db from its normal gain of
60 db. This proves to he true with nearly
any transistor in good working condition.

A disadvantage of using d.c. feedback
(as established by R:) arises from the
presence of a.c., which is also fed back.
In this case, the amount of degeneration is
determined by the generator impedance,
across which the feedback voltage is
developed. IFor the case of resistive
source of 500 ohms. the voltage division
is in the ratio of 100,000 to 500, or 200
to 1. Therefore. the gain of 1000 without
feedback is reduced by 15.5 db. The situ-

Ry
100K

Rg
100 ouTPUT
A
C2
INPUT T “
L] W
[ f Ry 3
= 1004 .
25mvde 27K % 5600
Ry
220K
+250 V

Fig. 7. High-gain phonograph preamplifier os
used in RCA models 6HF1 and 6HF2.
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Which one are you?

| want to start
a simple system
and build on it.

| have a system I custom-build
I'd like to improve. .systems for resale.

| have a speaker I'd like to start
I'd like to keep. from scratch.

THE ANSWER TO ALL IS P'S'E

es—the answer to all is P+S+E

ink of it—now you can buy a spcaker and never worry about it becoming
obsolete . . . now you can improve your prescnt speaker or system without
liscarding what you have.

P+$-E (University’s Progressive Speaker Expansion plan) is the most p | S
evolutionary concept in speaker history. ‘
Here's how P+S<E works =
niversity speaker components, enclosures and networks have been so =
niquely designed that it is possible to start an excellent basic system, af .
Jow cost, and add 10 it later—while enjoying immediate listening satisfaction. =
f ron |
P-S-E makes it possible to build up to a great variety of magnificent
sounding systems in successive, inexpensive stages regardless of budget
yr space limitations. 22
mvIRGTY
complete selection of speakers and components enables you to build (or
ave as§emblcd .for you) a personalized system, to suit your musical taste A few of the many TECHNIGRAMS available
r hcurmg requirements. FREE to fit your specific requirements.
ln short P-S+E is a “MASTER BLUEPRINT” for the expansion of a speaker  _ _ __ _ _ _ __ _ . _ _ _ _ _ _ _ _
svstem to its fullest potential. !
. L University Loudspeakers Ine., Desk D3
ou owe it to yourself to learn what P+$+E can do for you; how it can | 80 South Kensico Ave., White Plains. N. Y
solve your speaker problems—forever. | Please send me further details
. X . ) . | | have a speaker I’d like to keep
mplified, casy to follow instructions called TECHNIGRAMS are available 1d like to start from scratch.
ee. Fill out and mail coupon immediately for further information. | I want to start a simple system and build
| | have a system i'd like to improve.
| | custom-build systems for resale.
(8) ” o | wame -
“&&,_ |
wremts merhoviD LOUDSPEAKERS, INC. 1 ADDRESS
< CITY. STATE
B0 South Kensico Avenue, White Plains.,, N. Y. |
AUDIO e OCTOBER, 1955 €9
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Fig. 8. Phonograph preamplifier with complete
compensation for the RIAA recording charac-
teristic.

ation can be avoided by splitting K. and
inserting a bypass to ground.

Voltage Supply

Since the most logical use of the cir-
cuit of IYig. 5 will e to feed a vacuum
tube grid. the use of negative 230 volt
supply is a practical handicap. In order
to utilize the positive supply already
available where tubes are present, the
ground point may simply be shifted.
as indicated in Fig. 6. The new
circuit is identical to that in Fig. 5, ex-
cept that it now utilizes a positive supply,
and the input is floating at 25 volts above
ground. necessitating the use of a two-
wire shielded cable mput. The only new
consideration is the capacitance to
ground of the source, which can be a
problem in the case of a.c. operated oscil-
lators and signal generators. It is of less
significance in applications utilizing
phonograph pickups, microphones, or
other such transducers.

Final Phonograph Preamplifier Circuit

With the moditications shown in Fig.
7, this circuit is in current production as
a phonograph preamplifier in two RCA
“high fidelity” consoles, models 6H -1
and 6H 2. The pickup is of the moving-
coil dynamic type, having excellent fre-
quency response and verv low distortion.
Tts average level output is on the order
of 1 millivolt, and its impedance is less
than 2 ohms. Because of the unusually
low output voltage. when the pickup is
used witlt tube preamplifiers, noise he-
comes a severe problem. Normally. an
input transformer is required to over-
come it. \Vith the transistor, or the other
hand, the noise level is 55 to 60 b helow
average level, which is completely satis-
tictory.

The circuit of Fig. 7 was designed
with this type pickup in mind. . was in-
serted to introduce controlled degenera-
tion. Since the absolute peak recording
level of modern microgroove records is
26 db above average level, the maximum
output from the pickup will be 26 db
above 1 millivolt, or 20 millivolts rnis. As
outlined previously, the preamiplifier can-
not handle inputs as high as this, and the

70

Fig. 9. Transistor is

almost lost among

the “massive” other
components.

g

easiest way to solve the problem is by
the use of feedback. In this case, with a
gain of 1000, and a division between R
and R: of 100.000 to 100. the gain is cut
6 db. Additionally, the feedhack reduces
the total harmonic distortion for peak
level (20 millivolts) input to less than 2
per cent and extends the frequency re-
sponse to 38 ke. R: is only effective, how-
ever, because of the very low impedance
of the pickup. Normally, it is impractical
to use feedback on the input circuit, since
variations of the source impedance with
frequency would upset the loop. Where
the source impedance is negligible in
comparison with 100 ohms, however, this
scheme makes it possible to control the
degeneration fully.

Since the input is already floating, it
is desirable to connect one side directly
to the emitter, rather than the junction
of By and R.. This removes R, as a source
of a.c. degeneration, eliminating the need
for a bypass capacitor, while retaining
its very valuable function of temperature
stabilization. Capacitor C, is placed in
the emitter lead for protection of the pick-
up. If it were in the base lead, in series
with s, and the pickup became shorted
to ground, somewhat more than 1 ma
would flow through the pickup. Placing
the capacitor in the emitter lead effec-
tively ties the base to the collector when

there is a short, making the transistor
just a forward-biased diode. Therefore,
most of the current is shunted through
the transistor, and a negligible current
of 250 microamps flows into the pickup.

Figure 8 shows the phonograph pre-
amplifier with the addition of freqency
selective feedback to compensate for the
RIAA/NARTB recording characteris-
tic. Because of the large amount of low-
frequency equalization necessary. the
gain at 1000 cps is reduced to 44 times,
and the distortion is reduced correspond-
ingly, to a few tenths of a per cent. Since
the signal is “flat” however. only one
succeeding stage of amplification is
necessary to bring the signal up to the
two-volt level required by many power
amplihiers. Figure 9 shows the transistor
in place in the 6HF1 chassis, and F7ig. 10
shows the complete circuit of the preamp
to indicate the four types of equalization.

Conclusion

Transistors, when operated as low-
level, high-gain amplifiers, offer distinct
advantages over tubes from a noise
standpoint. When it is considered that at
least two, and usually more, tube stages
are required to produce comparable gain
figures, the transistor is also in a favora-
hle competitive position irom the stand-
point of economy.
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Fig. 10. Portion of schematic of RCA 6HF] to show four phono equalization curves. Switch S.
is shown in position 1, RIAA. Clockwise rotation through positions 2, 3, and 4 give LP, AES,
and 78 curves, respectively.
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/ New Sonotone “3” Series
s SUPER-FIDELITY
Ceramic Cartridges

Turnover Model, 37
(Actual Size, 1-7/16 inch)
Single-needle Model 3P
also available

eSuper compliance (2.5)—drops
distortion below “‘negligible’’ point.

eSuper response—flat from 20 to
15,000 cycles, without equalization!

PARDON US IF WE CALL THEM "‘REVOLUTIONARY"...

but these new cartridges obsolete pre-amplifiers, equalizers, and old-style pickups!

f you've followed the development of ce-
amic cartridges since Sonotone pioncered
hem in 1946, you know we've made enor-
q0us advances.

Recently Sonotone has offered ceramic
artridges equal, by test. to most velocity
ypes. Now. Sonotone presents the “37
series. which set utterly new standards of
inest performance, by all the measure-
ments engineers know how to make. And
our cars will confirm their findings.

But that’s not all the story. The perform-
ance of these new cartridges makes the
inherent advantages of the ceramic type
loom larger than ever. Consider:

WHY A PRE-AMP?
There is only one reason for a pre-amplifier
—a velocity pickup puts out too feeble a
voltage to drive your amplifier directly. But
hese Sonotone 3™ Series cartridges deliver
a whopping 0.5 volts—roughly 50 times as
much as most velocity types. So you can
sliminate the circuitry. noise. space and ex-
pense a pre-amp involves. (1f you now have
a pre-amp, our simple adaptor permits im-

See, hear these new Sonotone high fide'ity products at the Audio Foir, ROOM 740, Hotel New Yorker, Oct. 13-16. 3

AUDIO e OCTOBER, 1955

mediate use of Sonotone “3” Serics car-
tridges in your present system.)

WHY EQUALIZE?
Velocity type cartridges play back the vari-
ous recording curves far from flat. So you
need equalization for acceptable results.
This means looking up the curve for each
record. sctting a knob before each play.
Sonotone "3 Series cartridges end this nui-
sance —because ceramics don’t respond to
velocity, of needle movement, but to
amount of movement. Result, they self-
equalize —play back all curves so close to
flat that the neced for an equalizer disap-
pears. Out goes more circuitry!

That still isn’t all. These new cartridges
climinate magnetic hum problems. Laugh
at heat and humidity. Fit any arm in wide
use. Have the easiest of needle replace-
ments. And the cost—?

Single needle model, with diamond. only
$30 L1ST. Turnover model with sapphire-
diamond needles, $32.50 LIST. less with
sapphires. So ¢ven the price is revolution-
ary, when you're buying the ultimate.

WWW. atmeidsaanadiohistery.com

NEW SONOTONE AMPLIFIER
We built this HFA-100 to realize the full
excellence of Super-Fidelity ceramics.
There’s nothing to match this amplifier for
beauty—musically and visually. Hum, noise
and distortion are virtually unmeasurable—
at maximum settings, distortion is only
— - 0.15%! Cabinetry is

superb solid walnut
or solid mahogany.
with solid brushed
brass panel.$117.50
NET. Similar control
“unit, for use with
power amplifier. $59 NET.
“Revolutionary” is a big word. But these
Sonotone devclopments are pretty big
news, too, we feel. We hope you'll look into
them. If you like music, here’s for you!

SONOTONE’

CORPORATION, ELMSFORD, N. Y.
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This is the most exciting
development yet in music
listening. You will hear

a startling difference in
realism. This is stereophony |
as only a superb tape
machine can provide it.

IT'S THE AMPEX 612

TAPE PHONOGRAPH

With Ampex quality it reproduces all
types of recorded tapes— half-track,
full-track or the exciting two-track
stereophonic tapes. The Ampex 612 gives
you the fullest listening pleasure from
stereophonic tape recorded music

in your own living room.

STEREOPHONIC TAPES

ARE ALREADY AVAILABLE |
Major recording companies for some

time have been recording all important
sessions stereophonically as well as
conventionally. Stereophonic tapes from
many of these performances are now

on the market, and more are continually
being released for your selection.

BE SURE TO HEAR

A DEMONSTRATION

You aren’t up-to-date in the field of
recorded music until you've heard the
Ampex 612. Your local Ampex dealer
will demonstrate it to you with some of
the stereophonic tapes you can buy
right now. Call and make a date today.

Prices: $395 in contemporary furniture
cahinet or Samsonite portable case;
$10.00 extra for blonde contemporary;
$:279.50 for chassis for custom installation.

AMPEX

CORPORATIONJI

$34 CHARTER STREET ° REDWOOD CITY. CALIFORNIA

Distributors in principal cities (see your
classified telephone directory under
“Recording Equipment”)

(Canadian distribution by Canadian
Ceneral Electric Company.
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THE MINSHALL ORGAN

(From page 60)

the transformer secondary. The power
supply is standard, furnishing B-plus
and filament voltage to generators and
tablet board through connectors as
shown. The tablet-board connector also
carries preamplifier output to the power
amplifier grids and to a pair of sockets
into which lines to booster amplifiers
may be plugged.

The vibrato oscillator, a 6SN7, is also
in the power supply. This is a simple

feedback oscillator the frequency of
which can be adjusted over a range of
about 5 to 8 cps by switching different
resistors across R.. This is done at the
tablet board and a line from the cathode
for this purpose is carried up through
the large connector. Regulated B-plus is
applied to the vibrato-oscillator plates
(note the VR tubes) and the “vibrated”
voltage is carried to the master oscillator
plates through the generator plate sup-
ply.

ole Inputs from Pedal Tone Generator 80
470K 10Mm
x5
R3S
270K |,9 ﬁ‘
X b X >
83 Tao S i:
Fig. 18. Circuits of 0068 M3 xy x "SI 022
- = O [~ d >
the four pedal tone T RS 8 RS 8 RS =
filters. w {
- — -
s2 o Y53 LSl v s
BOURDON 16° VIOLONE 16" GEDECKT 18° DIAPASON 8°
X
8s
47K Output to Pedol Balance
Coniral in Preomp
022 022
- -
B+ 1o Osc. Plates To Tone Generators
\
X
‘\ 400 v.
2700 \
2 2500} A V.12 T T ezl
§ X & l H |H
rl z Rz 6L6G
- $ N2 039 X == |
§ § —t 1x vy
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Fig. 20. Schematic diagram of the power

amplifier and power supply with vibrato oscillator.
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Equipment Report

H. H. Scott 710-A Stroboscopic Turntable—National “Criterion” AM FM Tuner
Acoustic Research AR-1 Loudspeaker System—Harman-Kardon C-300 “Trend” Amplifier

SCOTT TYPE 710-A

RADICALLY DIFFERENT TURNTABLE

STROBOSCOPIC TURNTABLE
llA for high-quality music reproduc-
tion” might well be offered as

subtitle to this unit, for the design is not
like any other heretofore offered. Yet after
a thorough inspection, one is likely to say.
“Why didn’t I think of that>”

The Scott turntable is different in many
respects. Like some other types, it employs
a horizontal motor which drives the turn-
table through a worm and gear. but there
the resemblance ends. The motor—together
with the speed change mechanism—is flex-
ibly mounted to the base plate so that a
minimum of motor vibration is transmitted
either from the motor to the base or from
external vibrations to the motor. Drive
from the speed-change mechanism to the
turntable shaft passes through two ex-
tremely flexible rubber couplings, so that
practically no motor vibration is transmitted
to the record and pickup.

The turntable and the pickup mounting
platiorm are rigidly coupled together with
an aluminum casting—a necessity, of course.
since no relative movement between them
can be permitted—and this assembly is flex-

ibly mounted to the base plate. The anti-
vibration mountings used for both motor
and turntable assemblies consist of coil
springs with sponge rubber damping wash-
ers to eliminate the effect of spring reso-
nance. The springs themselves are wound
with a portion of the coil being cylindrical
and a portion being conical, further broad-
cning the resonant frequency of the spring
mounting. This type of vibration isolation
cffectively prevents any disturbances from
external sources reaching the turntable and
arm, and the double isolation between motor
and turntable reduces rumble to a minimum.
The selection of speeds is effected hy de-
pressing one of three buttons on the base
plate. These. in turn, cause an idler to bear
against a stepped motor shaft and an alumi-
num drum, and the latter is connected to
the worm gear box through the soft rubber
universal joints. Each of the steps on the
motor shaft is slightly conical. and the
idlers can be moved longitudinally over a
small range, such movement being con-
trolled by knobs on the panel. Since the
shaft of the motor is conical, the longi-
tudinal movement of the idlers permits a
vernier adjustment of speed over a range
of +35 per cent from the nominal value,
Stroboscopic markings on the underside

Fig. 1 (below). H. H. Scott’s 710-A Stroboscopic turntable. Pickup arm
mounts on wooden shelf at rear. Fig. 2 (right). Underside of Scott
turntable showing unique construction. Drive mechanism is flexibly
mounted to the base plate, and turntable and pickup arm platform— .
solidly tied together—are also mounted flexibly to base plate. “Uni-

versal joints” of soft rubber connect the two elements. Fig. 3 (above).
Cross section of turntable mounting.
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of the turntable are illuminated by a neon
lamp when the motor is running, and can
be viewed in a mirror mounted on the hase
plate. Speed may be adjusted to the exact
values readily, or may be changed a small
amount to “tune” the record to a musical
instrument, for example.

On the debit side, although not of much
importance to the average uscr, is the use
of an induction motor for the driving power.
While these motors are smooth, and in four-
pole designs have relatively little external
field, they do take from 15 to 30 minutes to
“come up to speed.” When first turned on.
they run at approximately 1725 rpm, and
after warming up they run at about 1740.
Thus for any application where an ahsolute
constancy of speed is required, the hystere-
sis motor is more suitable, and it does have
less intrinsic vibration than the induction
type. However. this is of little importance
with a mounting of the type used in the
Scott turntable, and since it is so very easy
to make minor adjustments in turntable
speed during the warm-up time, if the abso-
tute speed is important for a particular use.

As described in EQuirMENT ReporT for
March, 1955, it is quite difficult to make
valid measurements of rumble without well
coutrolled laboratory conditions. One of the
problems is in obtaining a test record in
which the rumble is non-existent. since
another turntable had to be used in making
the original master of an unmodulated
track, and its characteristics are unavoid-
ably impressed on the record. However,
using the same test records as used previ-
ously, and taking as much care as possible
in evaluating the results, it appears that the
rumble from the Scott turntable is approxi-
mately 54 db below a maximum recording
level of 20 cm/sec (which AUbio considers
a practical maximum level, even though
many records have been measured at as
high as 28 cm/sec stylus velocity) . NARTB
standards for turntable performance are
based on a stylus velocity of 7 cm/sec,
but usable signal-to-noise ratio should be
related to the maximum recording level
likely to be encountered. In any case, rum-
ble is sufficiently low as to be effectively
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FINEST PERFORMANCE
...SMARTEST DESIGN
with Altec Lansing!

Altec Lansing's new and complete line of 27 separate units assures the same
matchless Altec quality in every phase of home music systems. Every Altec
product is engineered to the most exacting standards and designer-matched
with other Altec components for maximum performance.

Altec provides a new standard of smart design, too, in beautifully styled units
that complement each other and blend perfectly with any decor, any room style.
Truly, Altec offers the finest in High Fidelity equipment. Complete Altec home
music systems range in price from $324 to $1180.

The group shown above comprises a typical Altec home music system of finest
contemporary design and matchless professional performance, complete. .. $808.

SPECIFICATIONS AND INDIVIDUAL PRICES ON THE ABOVE EQUIPMENT:
AM-FM TUNER exceptional selectivity, sensitivity and stability ... $186.
A-440A PREAMPLIFIER 5 inputs, 25 crossovers, maximum flexibility ... $139.
A-340A AMPLIFIER 35 watts, 5 to 100,000 cycles range...$159.
ICONIC SPEAKER SYSTEM 30 watls, 35 to 22,000 cycles.., $324.
These pieces, with the exception of the A-340A Amplifier, available in blond or mahogany finish.

ALTEC FIDELITY IS HIGHEST FIDELITY

See your ALTEC dealer or write Depl. 10A

Y A-LTE E 9356 Santa Monica Blvd., Beverly Hills, Calif.
et el |01 5711 Avenue, New York 13, N..

LANSING CORPORATION

reproducers » loudspeakers « amplifiers « preamplifiers « tuners » enclosures
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inaudible through a high-quality loud-
speaker system with the amplifier gain set
for high levels of reproduction, and then
listening to an unmodulated groove. The
turntable comes up to speed in approxi-
mately one revolution at any speed setting,
with only a slight overshoot as speed is
reached. Wow and flutter cannot be de-
tected by ear on any speed.

With the entire mechanism isolated com-
pletely from the hase plate, the Scott turn-
table is easy to mount into a cahinet, since
it may be screwed down firmly without
need for any spring or rubber mountings.
A capacitor across the a.c. switch eliminates
any possibility of pops in the system when
the motor is started or stopped. Because of
its effective isolation from the mounting
board, this unit is particularly sunahlc for
installations that must be made in the same
cahinet with a loudspeaker, and no interac-
tion is likely to be encountered. 20

NATIONAL “CRITERION"
AM/FM TUNER

One of the most interesting tuners on the
hi-fi market these days is the National
Criterion, which brings a professional type
“system” into the realm of comiortable
home usage. About the only practical facility
not offered by this detuxe model is the
ability to switch right and leit channels of
a stereophonic program.

The audio enthusiast who is likely to en-
gage in recording occasionally often wants
to listen to one program while recording
another—he may want to feed one program
to a speaker sytem in one part of the house
while he feeds another to a second speaker.
He may want stereophonic reproduction, or
possibly he has developed some device which
needs the supersonic control frequency sent

out by many of the “storecasting” FM sta-
tions.

Whatever his demands, most of them can
he met easily by the Criterion—with its one-
half microvolt sensitivity on FM and 10
microvolt sensitivity on AM and its flexi-
bility of operation. In addition, it incorpo-
rates automatic gain control in the FM sec-
tion to prevent overload of the early stages,
a “Mutamatic” circuit which effectively
silences the receiver between stations (on
FM), and a high-speed limiter which em-
ploys two cascaded 6BN6's to eliminate the
short-impulse interference so often heard
on FM receivers.

Because any AM/FFM receiver involves
a large number of circuits, the block sche-
matic of Fig. 4 is shown to provide a greater
understanding of the functioning of this
particular model. In particular. the opera-
tion of the Mutamatic circuit is of interest,
for in most squelch circuits the controlling
circuits operate on an audic-amplifier stage
with a consequent possibility of being noisy
in operation, usually with a thump. In this
circuit, however, the control voltage is de-
rived from the input transformer to the
first limiter stage, and after rectification.
is fed to the squelch triode to be amplified
sufficiently to control the limiter stage.

Audio Facilities

Note that there are several outputs in
this tuner. The Multiplex output is taken
from the FM detector circuit ahead of the
de-emphasis network. and thus is capable
of passing frequencies as high as can be used
for modulating the carrier. Future applica-
tions of multiplexing—if and when they
come—will make it possible to transmnit

both channels of a stereophonic program on
one FM carrier, or transmit two entirely
different programs on the same carrier. At
the present time, many FM stations are
using the frequencies above audibility to
effect a change in gain of the audio cricuits
so as to cut out announcements for Muzak-
type programming which provides only
music, or to increase the volume of an-
nouncements tor “storecasting.”

The FM “Binaural” output is directly
connected to the IFM circuits without pass-
ing through the selector switch and thus
may he fed on a permanent basis (if de-
sired) to one channel of the audio system,
The Tuner Output is controlled by the
selector switch, and is used when the unit
is to be connected to a single-channel am-
plifier-speaker system.

The AM *“Binaural” output is connected
directly to the AM circuits without passing
through the selector switch, in the same
fashion as the FM connection. The Record-
ing Signal Output is provided for a perma-
nent counnection to a recorder, and is con-
trolled by the selector switch. Note that no
signal s fed to this output when the selector
switch is on BINAURAL, and that the Tuner
Output is connected to FM on this position
of the switch. Cathode followers provide
suitably low impedances for all outputs ex-
cept Recorder.

The partial schematic in Fig. 5 shows
the detector of the FM section, as well as
the succeeding amplifier and the cathode
follower. This detector is of the wide-band
type, and simplifies tuning by eliminating
the three-point response. Thus the selectiv-
ity of the recetver is controlled almost en-
tirely by the if. band-pass characteristics,
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Fig. 4. Block schematic of National “Criterion’ AM/FM tuner.
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Reports The Audio League, America’s authoritative consumer testing organization
devoted exclusively to high fidelity equipment :

““By far the finest

phonograph reproducing instrument

we have heard’”

THE AUDO LEAGUE REPORT ON PHONO PICKLIPS. CONTINLUIES:

‘The ESL Professional and Concert sel\igs were unquestionably
the smoothest, cleanest sounding cart {dges tested . .

For sheer naturainess and undistorted gase, ESL has no peer... . .

In A-B comparisons with its closest competitors, even persons
F P

who had never previously been expoged to high fidelity
reproduction were struck by the >up§t‘clor dcﬁmtlon of the ESL."*
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, Is your pickup QBSD[@C@. '
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7 Switch to the sensational new ESL elfctrodynamic cartridge, now at your dealer's. 3
i Write for detailed information. —f
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| 7 E 4 tro Samc Laboratories, Inc.
. 35-54 Thmy~slxth Street « Long Island City 6, N. Y.
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Fig. 5. Section of Criterion schematic to show detector and audio output stages.

and it the signal is heard at all it is heard
without distortion. This, together with the
Mutamatic feature, makes the recciver easy
to tune, and as the dial is scanned, stations
drop in and out from a completely silent
background.

In the AM section. a band-pass i.{. pro-
vides vesponse within + 1 db up to 7000 cps,
is comparable to IFM quality on programs
transmitted over land lines.

In operation, the set is easy to handle,
and has sufficient sensitivity for the more

remote installations. From our testing loca-
tion on lLong Island, M signals are regu-
larly picked up from Philadelphia stations
through the many signals from New York
City. The capture ratio—the ability of the
tuner to eliminate interference from weaker
signals on the same channel—is high, and
stroug stations from adjacent channels have
a minimum of effect on weak distant signals.

One advantage of the Criterion is the
facility for plugging in the Horizon 3 pre-
amplifier, with phono preamp and tone con-

trols. With this unit, the volume control
operates on hoth of the Binaural outputs
simultaneously, so that the relative levels
of the two channels can be set by the con-
trols on the tuner, and both can then be con-
trolled simultancously by the volume con-
trol on the Horizon 3.

On the whole, this unit offers a maxi-
mum of convenience and flexibility for the
most avid experimenter, and combines with
it both excellent quality and high sensitivity.

P-21

ACOUSTIC RESEARCH
AR-1 LOUDSPEAKER SYSTEM

After its original description in the Octo-
ber, 1954, issue, we have looked jorward
for an opportunity to “live with’ the pro-
duction model of this system for long
enough to evaluate its performance in direct
comparison with our “standard” of loud-
speaker quality.

Although the AR-1 is small in physical
size, it should not necessarily he judged
with the usual allowances which are made
when the enclosure is less than eight cubic

feet in volume. Results of measurements
on this speaker were shown in \Mr. Vill-
chur’s article in the July, 1955 issue, and the
aobservations contained herein are primarily
of a subjective nature.

On first switching from a more conven-
tional type of loudspeaker system, it appears
that the AR-1 is slightly deficient in bass
(although it does not so measure) but after
a few minutes listening the sound takes on
a realism that defies description. Switching
back and forth at short intervals—five or
ten minutes, for example—gives the same
impression, hut thorough consideration of

Fig. 6. Acoustic Rescarch AR-1 speaker system, with speciol type of low-frequency cone-type

driver.
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the quality brings out the belief that only
a minor hoost in the over-all low-frequency
response is completely adequate to place
this system in the category of a true wide-
range unit.

Efticiency is not as higlt as with some
other models—in direct comparison with
other well-known models, the differential
is of the order of 3 to 4 dh. For listening
roonis of conventional living-room size, this
1s not a disadvantage, but if it were neces-
sary to fill a large hall, for instance, it is
doubtiul if the output from a typical ampli-
fier of 10 watts would be adequate.

The AR-1 is designed to work from an
impedance of 4 ohms, and is at somewhat
of a disadvantage when it must he worked
from an 8-ohm amplifier, since the speaker
works, in effect, with a series resistance of
4 ohms to load the amplifier correctly, and
thus dissipates part of the amplifier power
without a corresponding acoustic output.

The unit is available in several forms—
in furniture cabinets of either blonde or
mahogany or in unfinished cabinets with a
complete two-way system which comprises
the 12-inch woofer and an 8-inch tweeter.
The woofer and cabinet—which must be
purchased as a unit since the enclosure must
be completely airtight and of specific size
and acoustic treatment—may be obtained
separately in either finished or wunfinished
form. to be coupled with a high-frequency
section of any desired type.

For installations where size is of pri-
mary importance, the AR-1 is likely to be
considered an excellent choice, since it gives
big-speaker performance from a relatively
small box. However, it is not necessary to
make any concessions to its size when com-
paring performance. P-22
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Now Top Quolity KINBGHT Hi-FL Componsitt

CUSTOM DESIGNED FOR THE EXPERTS=THE VERY FINEST FOR LESS

kNIGHT Custom Hi-Fi components are built formance plus distinguished styling at very
to ALLIED’S own special high standards. They moderate cost. All KNIGHT Hi-Fi components
incorporate the most advanced circuit de- are unconditionally guaranteed for one full
signs and the very best of materials and yvear. Here is the best in musical quality at
craftsmanship to deliver outstanding per- money-saving minimum cost.

ALLIED
EXCLUSIVES

New Knight DeLuxe 24-Watt High Fidelity Amplifier

e Response, + 0.75 db, e Continuously Variable
20-40,000 cps Loudness Control

® 16 Positions of ® Rumble Filter
Record Compensation e Separate Tone Controls

e Variable Damping Control e Hum Balance Adjustments

This superb new amplifier is housed in a beautiful space-
saver metal case finished in attractive cork-grain with
gold-tone control panel. Only 4 x 155 x 11°.

Shpg. wt.. 30 Ibs. 59425
94 SZ 701. NET only. -

New ngM Deluxe Basic FM-AM Tuner

® “Lock-in" FM Tuning (AFC) e Tuned RF Stages on FM & AM
e Tuning Meter for FM & AM e FM Discriminator With
o Sensitivity: 5 Mv for 30 db Double Limiter
quieting on FM; 5 My for e 2 Cathode Follower Outputs
1.5 volts output on AM —Detector and Tape Recorder
Circuit includes 11 tubes plus rectifier. Matches Deluxe
Amplifier; in attractive cork-grain finished metal case
with gold-tone control panel. Size: 4 x 1319 x

10°. Shpg. wt., 17 lbs. $945°
94 $X 702. NET only . .

New Knight “Bantam” 12-Watt Hi-Fi Amplifier

e 3-Position Record Compensator e + 0.5 db, 20-20,000 cps

e Variable Damping Control ® 6 Inputs

e Loudness Control & Built-in Preamp

Maximum value in a versatile, top qualitv amplifier. ln “ a9y B 0 a
handsome case, with smart cork-grained finish. "Space-saver™ New Knight “Uni-Fi” Tuner-Amplifier Combination
design. only 34 x 13 x 105", Shpg. wt., 14 lbs.

> si 700 NI’Ié‘ ik €« KE ’ $61.95 * Single Chassis Construction—Simple To install

e Complete FM-AM Tuner-—Preamplifier- Amplifier
o Compact Styting—4% x 154 x 114"—Fits Anywhere
New Knight “Bantam’ Basic FM-AM Tuner « High Sensitivity for Weak Station Reception

« 10-Watt High Fidelity Amplitier With Every Advanced Feature
The logical high quality complete ensemble for limited-space
applications; an ideal replacement for obsolete equipment in
exnslmg cabinets. Available in cabinet illustrated or in chassis
form (4! x 15 x 10
94 SZ 730. Chassis only Sth wt., 17 lbs. NET only. $99.95
94 SZ 731. As above, in cork-grain finish metal cabinet. Shpg.

wt., 19 Ibs. NET only . .. $105.50
 "Lock-in" FM Tuning e Output Leve! Contro} A L L I E D R A D
e Latest 7-Tube Circuit e Wide Frequency Response
o Improved AFC o High Sensitivity | ALLIED RADIO CORP., Dept. 17-K-5 |
A perfect match for the new “Bantam” amplifier. in beautiful ] 100 N. Western Ave., Chicago 80, lIl. J
cork-grain finish metal case, only 334 x 11}¢ x 9¢". Shpg. | Ship me the following new KNIGHT Hi-Fi Components: |
94 SX703. NET only. .. . ... .. s b et i oo $62.95 ' 1
I s endibied :
Send detailed literature on new KNIGHT Hi-Fi Components |
ALLIED RADIO | Name [
O ’ . | Address |
s Awmenicas H-FL Coitre | - |
City Zone State.
100 N. WESTERN AVENUE, CHICAGO 80, ILLINOIS —— ___________—___—_____-I
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HARMAN-KARDON C-300
“TREND” AMPLIFIER

The “Trend” is a remarkable design of
aniplifier in many respects, not the least
of which is mechanical rather than elec-
tronic. The use of 5881's in the output stage
naturally causes the generation of consider-
able heat. and in a small enclosure this is
likely to cause overheating of some of the
components. In this model, however, the

Fig. 7 (above, left).
Power output vs. IM
distortion curves.
Fig. 8 (left) Har-
man-Kardon C-300
amplifier. Fig. 9
(below) Over - all

schematic.

arrangement of the tubes themselves and
the shape of the air passages around them
causes a high velocity of air current past
the tubes and a consequent maximum of
cooling effect without unduly heating the
other components of the amplifier.

In the electronic department. the ampli-
fier also offers many desirable features.
Complete curves of response are not given
since the three phono curves are close
matches to the prescribed values, and tone
control curves are quite conventional. The
loudness contour control is unique, since it
permits adjustment to exact match for the
F-M curves, or to either 5 or 10 db more
or 5 or 10 db less than the F-M curves.
This gives a wide range of compensation
which can be chosen to suit any particular
car. Note from the schematic that there are
two positions for each of the phono curves
—one set being located at each end of the
selector switch. One set gives normal phono
curves, while the other introduces a high-
pass filter effect to eliminate rumble, A
switch is provided to match Pickering, GE,
or Fairchild pickups, and an individual level
control is provided for each of the high-
level inputs. Note also that an output is
provided to feed a tape recorder.

The variable damping control is of inter-
est since it permits a change in the damping
over six steps—and allows the user to com-
pensate for the type of speaker used. Maxi-
mum damping is quite high, and is desirable
for the highest quality speakers. with lesser
degrees of damping giving optimum quality
of reproduction with certain types of speak-
ers and housings. P-23
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The T35B—for lower powered sys-
tems and existing quality AM-FM
radio or radio-phonographs, fin-
ished in flat matte black. Requires
only X36 to attach to music system.
AT37 level control optional. Imped-
ance 16 ohms. Shipping wt. 2 Ibs.

Beautiful Piccolino Accessory
Enclosure for T35 or T35B,
mahogany or blonde. List
$15.00, Audiophile net

9.00.

The Piccolino, complete,
Super-Sonax, X36 crossover
and AT37 level control,
wired to connect to music
system:with T35 List$90.00,
Audiophile Net $54.00; with
T35B List $70.00, Audio-
phile Net $42.00.

Prove It To Yourself at Your

Rk et e E-V Distributor's — Test the
T35 for yourself with this
special demonstrator. You
operate the switch that cuts
the T35 inor out of an actual
high fidelity system. Your
ears give you the proof of
T35 performance!

Any high fidelity music installation shows amazing
improvement in the last two octaves with the addi-
tion of the easily installed T35 or T35B. The E-V
T35 is without equal in its ability to reproduce high-

est audio frequencies with distortionless purity. ’

At least one more octave of silky highs is afforded
through use of T35 for systems over 20 watts, or
T35B for systems under 20 watts. Solid 180° dis-
persion is accomplished by the E-V developed dif-
fraction slit type horn. E-V Model X36 crossover
and Model AT37 level control are designed for
use with the T35 and T35B. Impedance 16 chms.
Shipping weight 2 Ibs.

T35 List $55.00 - Audiophile Net $33.00
T35B List $35.00 Audiophile Net $21.00
X36 List $14.00 Audiophile Net $ 8.40
AT37 List$ 6.00 Audiophile Net $ 3.60

TODAY — write for Bulletin 194 and name of nearest E-V dealer.

%ymc; ELECTRO-VOICE, INC. « BUCHANAN, MICHIGAN

AUDIO e OCTOBER, 1955
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1. MUSIC OF THE PEOPLE

Music of India. Ustad Ali Akbar Kahn,
Pandit Chatur Lal. Introd. by Yehudi Men-

uhin.
Angel 35283

This is more than just another hi-fi disc of
oriental sounds, exotic but largely ihcomprehen-
sible to Western ears, The reason that it is more
than this is simple—here, as rarely happens., are
two eomplete samples of a type of non-Western
Music, played at full LP length without a break,
taking advantagé of the I.LP medium to do more
than merely sample a few tiny moments here and
there out of numerous much longer whotes. That's
what we really hear from the orient.

I don’t niean to imply that these two works
of music. one on each side, have a rigidly de-
termined length. Not at all, if I understand this
sort of highly controlled improvising. Neither
does a jazz jam session have a rigidly predeter-
mined length. But a three-minute sampling of a
jazz get-together tells us about as much about
the whole thing as a three-minute slice of these
“ragas’'—compared to a full LP side, as hers
recorded. Perhaps on occasion these semi-im.
provisations from India are longer, or shorter.
But a half{ hour, more or less, is easily enough
to encompass a full accounting in muscial terms
of the '"raga” expression. It builds up from a
quiet beginning, over this long period to time, to
an almost frenzied ending-—and a brief sample,
whether at the beginning, middle or end, could
not possibly convey to us the sense of rising ten-
sion and drama, the almost hypnotically dynamic
monotony, of this highly skilled and stylized
music. It gets over even on one hearing—it's
music, after all, and it is produced by and for
human beings who are not hasically unrelated to
ourselves! It should, and does, have a direct
appeal even to the uninitiated, when given its
proper chance—i.e. a proper time-length,

I’ll leave the listening to you, withoyt too much
explanation, except to say that this mausic is
constructed by a string (twang-and-pluck) player
and a percussion man, on a mutual play of vari-
ation, gradually building up, based on two funda-
mental and fixed ideas—a fancy scale or mode
for the pitch and a rhythmic pattern, repeated, for
the percussion. The scale is related to our scales,
as any ear can hear—with an effort not unlike
our majors and minors and folksong modes—but
it also includes strange notes that at first seem
out of tune, though of course they aren't—for
Indian ears. Or for ours either, once we get used
to them.

An immediately interesting feature of the scales
used here, the ragas, is that they go upward with
one set of tones and downward with quite a
different set. Two scales in one. Even more odd,
the scale does not progress straight downward
but turns back up occasionally, like a melody—
thereby indicating that a *scale’” to an Indian
is not exactly what it is to us. In fact, the raga
is a sort of combination of mode—like our major
or minor—and theme, serving in both functions
as a basis for the ensuing improvisation.

Not so strange, when you come to think of
it; for we have double-function ideas too. The
harmonic scquence of chords that goes with a
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popular tune serves just as much as a basis for
jazz variation as does the melody itself, and any
old ear (any ear that's listened to radio or juke
box) can hear both things at work in a jazz ses-
sion. Harmony pattern, melody pattern. This
Indian music, wholly different in sound and
style (and witliout harmony), nevertheless works
on the human ear in a similar way, however
complicated the theory and the rules and what
not. People are people, the world over.

Can we hear all this in the music? Yes! Maybe
you won't get it all the first time. But just play
through either one of these pieces and then go
back and play the introduction, with Menuhin's
explanation, and listen to the *scale’ or raga
itself. You can’t miss the connection between it
and what has happened for a half hour. It’s
dinned into your head, after all. And the two
ragas, a morning one and an evening one, are
very clearly and noticeably different, to the most
untutored musical ear. As different as major and
minor, only more so.

A real hi-fi sound, though in the nature of it
the music hasn’t much bass and won't do much
for your horn-type woofer. Lots of twang for
the tweeter.

Note: The artists, recorded in N. Y., are top-
flight specialists in India. Menuhin “‘fell’” for
this music on a recent trip to India-—hence his
spoken presentation here. No violin playing from
him, but an interesting enthusiasm. No singing
voices. All instrumental. The ragas are extremely
ancient and the rules and the meanings attached
to this music are.exact, subtle, and complex; this
is a high-class sort of jazz-type tradition that,
however, has been kept alive for untold centuries
instead of a mere forty-odd years. Will wc last
as long?

Yugoslav Rhapsody. Yugoslav Folk Songs.
Members Yugoslav Nat. Dance Theatre;
The Slovenski Octet, Ljuljana.

Epic LC 317

If I've said it before, I'll say it once more:
folk music, when still *‘free,” still music of and
by people taking its own natural course according
to local popularity, skill, taste—is always chang-
ing, always ‘“‘modern,’” always a reflection of its
own surroundings. Most important, it always
combines older traditions with newer, present-
day influences, whatever they may be.

“Pure” folk music in this sense doesn’t exist.
or if it does, then it merely reflects an isolated,
“‘pure” civilization removed from any thing but
itself. That doesn’t happen very often these days.
Only in places like the Australian bush, a few deep
back valleys of Kentucky and Tennessee, or the
hinterlands of Scotland where, during the last
300 years, our modern harmony has still failed to
penetrate.

This very musical Yugoslav recording, festival-
style, assembles a lot of present-day local music-
making in a series of pieces from different parts
of that very mixed country, made up of groups
and groups of unlike people, only beginning to
unify their culture into one highly colored patch-
work quilt. The music is strongly local, national-
istic in sound, but thoroughly modern. Accord-
ions, mandolin-like plucked instruments like those
of the Russians, Poles, etc.,, ordinary violins,
basses and standard accordions, play in orchestral
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format, touched up with exotic sounds now and
then from strange *‘folk’ instruments of one sort
or another; the tunes range characteristically all
the way from those that sound almost Austrian
or Italian (nearby areas) to Russian- or Czech-
style tunes and wild and strange Turkish-Eastern
melodies that defy har ization, yet h.
are harmonized anyway.

The voices are similarly mixed. Trained voices,
amateur-style choruses, local “folk’ singers are
all here. Solos, some of them exotic and highly
ornamented in some ancient tradition, are mixed
with  harmonized choruses, local yells—JAA-
HOOO !—and sophisticated harmony-humming.
This is the way folk music goes—bending freely
to every influence that comes along, ancient or
modern, local or from the outside. Strictly mixed
breed and very genuine.

The tunes on the first side are the best, as
done by the Dance Theatre people. Many are
really heautiful. with that eloqnent sort of expres-
sion we know already in Czech and Russian and
Polish music. Many of them fall into that ex-
pressive mode technically called mixolydian—
from G to (G in white notes on the piano—which
i~ a rarity in Fnglish folk music (including the
U