AUDID

7 &szzwgm MWJMW/

I
IO

O
(]

1. Tape Playback and Recording

Circuit . .. ....... page 22
2. Live-Versus-Recorded

Techniques . . .. ... page 34
3. Music Center .. ... page 125

BONUS:

Preview of N.Y. Hi-Fi Show page 80
(T i

waany aaaaxioondbdialictany o0



Audio calls new Scott Solid State
312 ... One of the finest Tuners
anywhere.”

...and you can own one for only $259.95
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é]1f any doubt remains in the minds and hearts of
audio fans as to the acceptability of transistors for
use in high quality FM-stereo tuners, the Scott
312 should still these fears forevermore,’” said
Audio Magazine in their July 1964 issue (Page 32).
“It is fully qualified to take its place beside such
excellent tuners as the 310 and 4310. In some
ways the 312 surpasses its predecessors... it is
one of the finest tuners Scott makes. And that
means it is one of the finest tuners anywhere.
4, ..the limiters must be quite unusual

judging by the extremely effective performance
they provide. In the automatic stereo position...
the 312 automatically sets itself for stereo or mono
reception . .. this is done electronically and is
probably the quietest automatic stereo switcher
we have not heard.

New Scott 350-D -

®

“Perhaps the best testimonial to the over-all
circuit, however, is the performance which we
(Audio) list on the following table: Cross modula-
tion index: 82 db; Stereo frequency response:
= 0.7 db 3- to 15,000 cps; Signal-to-noise ratio:
65 db; Capture ratio 4 db; Selectivity: 34 db;
IHF usable sensitivity: 2.0 pv; AM suppression:
56 db: Impulse Noise Rejection: excellent; Distor-
tion: 0.5%; Stereo separation: 36 db at 1000 cps.”’

“In addition, the Scott 312 pulled in 36 stations
loud and clear on our standard antenna, and was
truly excellent in suppressing impulse noise . . .
the 312 has excellent tuning feel and last, but not
least, the sound quality of the 312 is to our ears
the best Scott has ever produced. Altogether, a
product to be proud of ... "

Scott brings

[FREE 1965 STEREO GUIDE|
I H.H. Scott, Inc., 111 Powdermill Rd., Maynard, Mass.

I O Please send me your new 20-page full-color
1965 Stereo Guide and complete catalog.
1 0O

you automatic stereo control in this
latest version of the famous 350
Series Stereo Tuner! Scott's amazing
Auto-Sensor circuitry immediately in-
dicates when you have tuned to a
stereo broadcast, and automatically
switches the tuner to stereo opera-
tion. And, you can now forget about
multipath distortion caused by bounced I
and reflected signals . , . with the
350D, you can visually eliminate this I Name
nuisance. Never before has this fea-

ture been included in a unit at this
low price. Exciting new styling in-
corporates easy-to-read sliderule dlal
and flywheel-balanced tuning knob.
Sensitivity 2.3 av; $224.95

Export: Scott International, 111 Powdermill Road, Maynard, Mass. Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto. Cable HIF]

Send me complete information on new con-
soles by Scott . . . component quality in
beautiful, hand-finished cabinets.

Price slightly higher West of Rockies. Subject to change without notice,
Circle 100 on Reader Service Card

ArecnRadpaisions oy
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What requirements
should a record player
meet . .. to justify
Its inclusion in your
high fidelitv system ?
The tone a-m should be able to take your
choice of any of the excellent low mass
3 caroridges now on thke market. These
pernc : csroridges arz sensitive, and the stylus
zssemblies ar2 highly compliant. The arm

st track them perfectly, and t-ip reh-
ebly, with very light stylus pressure.

"he turntable, moter, and drive mech-

znism must be so cilent...so metica-

kously engneered . .. that they will nat
; add the slightest noise or distortion at
any frequency or volime level.

= To be compatible with wide range speakar
3 s¥stems and aighly refned amplifers (in-
- cluding so-id state transistorizec equip-

- ment), the entire record playing urit
must be kuilt to a3 exceptionally high
o>cer of predsion.

Lerformarce is the key factor, bat auto-
natic coneenience and sensible grice are
also essencial for meximuam enjcyment.

Four years £go, these stringent require-
ments motivated Germrc to produce tae
seiginal Antomatic Turntable. .. Type A
.. a new concept which combined the
advantages of single play turntakles with
tae conven:ence ol automatic record
ctangers. The instertaneous, dramatic
- acceptance of the Type A estaklishec a
<ignificant trend, and today more people
choose a arrard taam all*other high fi-
celity reccrd playving units comb:ned.

R R R PR T
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Now . . . Garre-d presents three
Righly cdoanced automatie turn-
tables, rlus an eatirely new class,
the first Automsztic Transeription
Turntable: This exceptiona. devel-
opment 2y the Garrard laboratories
is-for the altimate in music systems

-
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This
new kind
of Garrard

is called
the LAB 80



This is the

LAB 80

More than an
automatic turntable,
it 1s an Automatic
Transcription
Turntable

The Lab 80 is designed for professional
reproduction of LP/stereo records (33%
and 45 rpm) ... literally without compro-
mise. It was created expressly for those who
have not been willing to accept any auto-
matic unit heretofore,

Now, feature-by-feature comparisons will
verify that the concept of the single play
turntable combination has been obsoleted
by a superior new class of mechanism.

With the Lab 80, Garrard establishes
a spectacular new precedent in record
playing equipment . . . combining pre-
cision, performance, and convenience
of a standard not previously available,
in single play or automatic units.

The price of the Lab 80 is $99.50
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To visualize what the Garrard Laboratories have
achieved in the Lab 80, we urge you to take the time to
read the galaxy of advancements built into it.
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NEW BIAS
COMFENSATOR

negates ‘“‘skating” NEW

.. keeps stylus DYNAMICALLY -
SPCROL GO 51LANGED
TONE ARM made

light the tracking
force. of lightweight,
non-resonant wood,
insures optimum
performance

from every
cartridge.

NEW MASSIVE
NON-MAGNETIC
12” TURNTABLE

is balanced in
motion for perfect
speed.

NEW ISOLATION
MOTOR SUSPEN-

NEW ANTI-
STATIC MAT

discharges static
electricity,
prevents dust
accumulating
on records.

SION prevents
even slightest
vibrations from
reaching turntable.

NEW INTEGRAL
CUEING DEVICE

allows you

complete control
of tone arm,

for manual play
without damage to
records or stylus.

NEW LOW-MASS

SHELL is compatible
with the latest
pickup designs.

NEW MAGNETIC
TRIP permits

virtually
frictionless
automatic
operation and
shutoff.
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Lab 80’s tone arm
is unique. It is built
of Afrormosia,
the least resonant
of all woods, held
in precision align-
ment by an alu-
minum stabilizer
along its entire
length.
This is a true dynamically
balanced tone arm, and
when adjusted as shown on
these pages, it is the
ideal transport for

cartridges of professional
calibre..

An important note regarding sty us pressure

and protection of your records:

As a service, we wish to point out that under no
circumstances should any cartridge be operated
at a lower stylus pressure than that prescribed by
its manufacturer. Specifications fo- stwus pres-
sure are determined by the basic Jesign of the
cartridge. To track at a pressure lower than speci-
fied may cause many undesirable eftects, in terms
of damage to record grooves; interrmodukstion and

other distortions.

ot

Gl s e o o g

To adjust tre torie arm, firs: tarn tae
knurled knob under the calibratad seale
(on the side of the arm) unti the
pointer reacs zero.

(D Because of today’s featherweight trac<ing,
che slightest interference with free
movement of the tone arm anay aflect the
performance of the cartridge. To avod
this, the Lab 80 arm moves >n specizl
needle pivots, set -nto ball bzarings The
flat geome:ry of the arm cancek out

warp-wow distortien; and -he Jcw cen:er of
gravity eliminates sensitivity to
external jerring.



at zero tracking foree. Tks is done by
rotating the fine ad;ustment on the
movable counterweizht at the rear of zhe
acm. (Note that the ccurterweight

is isolated in rubker.)

E Tke lightweight design «- the shell
' mekes it compatible with £]] cartridges

including the new lcw mezss professior.a-

types. The shell slides into the tonearm
on channels and is fired rigidly with a

knrled screw, so tast it cznnot resonaze

or rotate from side to sice. A new long
finger lift insures safety in handling
the shell.

@ Next, balance the erm urtil it floats _evel

.
Then set the correct tracking foree,

as specified by the cartridge manufacturer.
Turn the knurled knob under the scale,
listening for the c.icks, wh_ch cam also

be felt Zach clicx represents 1 gram,
providing an zccwrate audible seiting,
confirmed visually by the indicator on the
side of tke erm. (Since some Erofessional
cartridzes today may be tracked zs lightly
s a fraction of & gram, this uriquely
eccurate methed f setting is necassary

to insure th= best performsnce )

One maZor problem in all record playing
aquipment is th= tendency of the arm to
slide inwa~d across the record. Ths

is overcome in the Lab 80 tarough an
exzlusive, oatented sias compensator
which accurately cancels out anv tone arm
skating fonce, makirg it posstble to use

a czartricge with the highest compliance
and most delicate stylus assemkly.

Setting the bias conmpensator is simplicity
itszlf. A wzight on che compensator

is movec to a posit.on along its scale
corresponding to the stylus presaure
wkich hzs seen sel, establishing a direct
relationsaip witk. the stylus pressure
rezding on thz torearm.



Garrard has
never been inter-
ested in gadgetry.
The Garrard
policy is

to incorporate
every convenience
or refinement —
but only when it
serves a practical
function. Three
such refinements
are shown on
these pages:

L C

have become lighier and sy.sus
assemblies more delicate, s>

has the dar.ger of damage jrom
manual hardling increased.

Now, in the Lab 80, Garresa has
incorporatad an integral cueing
device, whach is activated when-
ever the manual lever is thraum.
The tone arm is suspended safely
and accurazely % inch over mmy
record grocue selected. Thev press
the tab cortrol or. the front cf the
tone armrest . ..and the arm
gently lowers uncer featherweight
control. The first demonsivztion
will show ~ou dramaticallv the
convenience and safety w¥aeh this
feature imparts.

(If it is desirzd to lift the arm ofZ th=
record during play, simply touch th=
manual switch, and the arm rises gently, #
directly over the record groove. You

can then safely repcsition the smm or

reactivate the cueing device, and lower
the stylus into the \ery same groove!)

B @ Integral cueing. As cartridges

J by |-
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G Tab controls. Lab 80 featuses finger

tip tab controls, handsomzly designed and
set into an engraved escutchear:.
Switches for “manua.” ard ‘“‘automatic”
are separate, yet all functions are
coordinated or this s_ngle panel. The tabs
are easily accessible .. require only
featherweight touch to start, rejact, or stop,
and insure safety from damaging pickup
jump due to accidental jarring of the
record player. An illuminated :ndicator
tells the record size selected and acts
as a pilot light.

Automatic shutoff. At the end of a
single record (or the last record in
“automatic” position) tae tane arm returns
to its rest and the Lab 30 shuts cf.

This simple convenience can add more
to the pleasure of listening fo records
than most other features. A sprinz-loaded
lock can then be turned intc posit_.on
to protect the tone arm frcm accicents.




Concerning manual vs. automatic play: With the present state of the
art in the design and manufacturing of tone arms — as exemplified most par-
ticularly by the low geometry of the Lab 80 and other dynamically-balanced
Garrard arms — the maximum variation in stylus pressure between one record
and a stack is in the order of 0.2 gram (two-tenths of a gram).

Thus, it will be seen that the significance of the question of whether or not
it is important to play only single records at a time on any turntable, has been
eliminated. The contention that stacking several records creates flutter and
wow, is flatly untrue.

The convenience of automatic
play, when desired, can
hardly be overstated. It can ey
add an entire area of pleasure

to your record enjoyment. d
The problem, however, has / 1
been to provide this conven- :
lence without impairing the
high standards of performance
which are essential in a
modern music system; and

the search for perfection
among methods of automatic
record handling has been
going on for years. -

Now, the Garrard Laboratories .
have developed a remarkable e
new precision spindle for s -
automatic play. It differs from
all other automatic spindles
by incorporating the reliable,
time tested Garrard pusher
platform principle.

AL K



The trip mechanism is the device which
activates the automatic record changing and
the automatic shutoff at the end of the
last record. Since the tone arm mechanism
must engage the trip mechanism, the
problem with automatic units has been to
accomplish this with the least possible
amount of friction or drag. Indeed, one of
the points claimed in favor of single play
turntables has been the lack of a trip
mechanism, even though no one will dispute
the tremendous advantage of the

automatic feature. In the Lab 80, the trip
mechanism is revolutionary and obviates
this argument. The trip assembly is
molded completely of Delrin® the remark-
able new Dupont “slippery” material
which has an exceptionally low co-efficient
of friction. Resistance of the trip
mechanism to the tone arm engaging it
becomes virtually unmeasurable.

The tripping cycle is activated by ultra-
sensitive magnetic repulsion (through

the use of magnets with polarities which
repel each other), eliminating the need
for mechanical contact. The combination of
these two principles, ingeniously applied
for the first time to an automatic record
playing device, is the answer of the
Garrard engineers to the stringent require-
ments of ultra-sensitive cartridges,
allowing the unit to trip reliably, at
virtually zero force.




The cast turntable is 12 inches

in diameter, and extremely heavy.
In itself, it is an impressive
example of precision craftsmanship.
Each turntable is statically and
dynamically balanced to eliminate any
possibility of wow (uneven
musical pitch) or rumble, and to
insure precise, constant speed,
through flywheel action, regardless
of variations in voltage.

The special turntable mat is
formulated from a remarkable new
anti-static material. It dissipates

the electrical charge on records, so that
they will not attract dust. Dust

is one -of the key causes of record

. wear, as well as unwanted

noise. The fine grooves of the mat
have been scientifically designed

to provide full support to the record.

"My,




Constant, reliable speed, LAB 80
of course, is essential. Recent IS5

tests confirm the traditional

Garrard viewpoint that the motor type
(induction or hysteresis) is not the key
factor in fine reproduction. It is basic
compatibility of the motor to the
particular turntable/drive mechanism,
and meticulous manufacturing,

which determine outstanding results.

The Lab 80 is powered by the
unsurpassed Laboratories Series®
motor (with dynamically balanced
armature), designed and built
entirely by Garrard, which will
maintain speed within NAB standards
even through the unlikely line

voltage variation of 95 to 135 volts.

The loose assumption or contention
that only a hysteresis motor can
maintain speed with such reliability
is simply untrue.

It is isolated from the unit plate

by a revolutionary suspension system
of rubber anti-vibration devices

and damping pads. This ingenious
mounting system frees the Lab 80
from any vestige of spurious vibrations
which might reflect in record
reproduction.

The entire Lab 80 unit floats on

a new 5-point foam-damped spring
suspension system, which isolates

it from external jarring and the
mechanical interference known as
“feedback”. Installation is simple

and practical. The Lab 80 is stereo
wired, with a 4-pin, 5-wire system;
separate ground connections ... the
ideal wiring because it eliminates
danger of hum-causing factors. Leads
plug into the player with Amplok plug
(for AC) and twin female phono
sockets on the unit plate, for the audio
connection. This simplifies connecting

or disconnecting the player.
Dimensions are compact enough to
fit most high fidelity cabinets.

Specifications:
2 speeds: 33%3 and 45 rpm.
100-130 volts, 60 cycles AGC (50 cycle puliey avallable).

Minimum cabinet dimensions:
177 left to right; 1434” front to rear;
512" above and 3%2" below motor board,




This, then is Garrard’s Lab 80
Automatic Transcription
Turntable . . . a record-playing
unit unequalled by any now on
the market . . . destined to
establish a new milestone by
Garrard in the continual striv-
ing toward perfection which
characterizes our industry.

This superlative mechanism has been mag-
nificently styled to grace the finest music
system, the smartest decor. On its decor-
ator base, the Lab 80 is a symphony of
shimmering satin metal, grained wood,
and a special iridescent color that picks
up and reflects the warmth of the cabinet
finish. Into this excellent unit have been
lavished every skill, every technique
known to the Garrard Laboratories. To
judge for yourself how well they have suc-
ceeded, use the convenient chart below to
compare the Lab 80’s main features with
any other record playing unit you may be
contemplating.

COMPARATOR CHART
LAB 80 | _Other I

Dynamically balanced, counterweight-adjusted tone arm of
Afrormoesia wood

(LAB 80 ICARNN Other NI

Calibrated stylus pressure scale, with click settings

[ a8 80 A Other B

Low mass shell

(148 o0 W2l otver N

Bias compensator (Anti-skating device)

LAB 80 Other

Integral cueing device

LAB 80 IZAIN Other NN

Finger tip tab controls

145 30 WA otrer BN

Automatic play, when desired, with revolutionary
pusher spindle

LAB 80 ECBENN Other NN

Delrin® trip mechanism with magnetic repuision

[Laz oo RN otre [

12 inch, balanced, weighted, anti-magnetic turntable with
anti-static turntable mat

| LAB 30 I[N Other |

Laboratory Series® 4-pole shaded motor

| LAB 80 BEIR Other

Motor isolation system

LAB 80 IR oOther NN

4-pin, 5-wire stereo wiring with Amplok plug connections
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This is the new

Type A70

ultimate expression of the |
Automatic Turntable concept, S

which Garrard launched
with the original Type A,
the most successful
record playing instrument
the high fidelity field

has ever known

This new automatic turntable is a perfect
expression of the Garrard philosophy.
Those who are familiar with the great
models which established the Garrard rep-
utation for unassailable integrity; will rec-
ognize in the Type A70 certain familiar
proven features which have become indivis-
ible from the Garrard name. The most
notable of these is the pusher platform
automatic record changing principle. .. a
classic mechanism which has never been
equalled, much less surpassed, for gentle-
ness or reliability.

Houwever, traditional features are only
half the story of the Type A70 ... for
this is also the newest and most ad-
vanced of all automatic turntables!
For example, the exciting tone arm
described on the following pages.is
but one of a number of innovations
which confirm how successfully
Garrard has re-engineered the classic
unit, advanced it beyond all other

automatic turntables, and recon-

firmed it as the definitive record
player for the finest music systems.

The price of the Type A70 is $84.50







The adjustable counterbalance weight
at the rear of the tone arm ... low and in
line with the cartridge . . . establishes

an optimum center of gravity. This
assures accurate tracking and makes it
possible for the arm to resist external
jarring and vibrations.

Special needle pivots set into minia-
turized ball bearings, make vertical
motion of the tone arm virtually
frictionless.

AAhBAfHAE R AH I AaHIKEGHADO M



The Type A70 features a completely new
dynamically balanced tone arm, designed to
an exceptionally high standard. Because of its
low mass and flat geometry, this arm offers
impressive advantages in tracking capability.
Since total side pressures acting on the arm at the
stylus have been kept infinitesimal, the

Type A70 achieves outstandingly clean reproduction
with modern cartridges.

The slide-in shell locks positively
into position and takes any cartridge,
including the very light, high-
compliance professional types. The
cutaway form provides low mass,

and simplifies installing and servicing
the cartridge. An extended finger

lift enables the user to handle thearm
safely and conveniently.

AisecHNRPBAdBAISTONS oy



Stylus pressure on the Type A7)

is adjusted in two simple steps, similarly
to the Lab 80. First, the slidirg
counterbalanze weight is maved to the
position which balances the cartridge

(so that the arm floats level zbove the
turntable), and locked in pesitior. by
tightening an accessible adjusting screw.
The arm is row in balance, at zero
stylus pressure.

As inthe Lab 80, the Type A0 tone

arm incorporates an adjustatle bias
compensatcr anti-skating device. Simply
slide the weight to the notcl: corresponding
on the scale to the stylus pressure. With the
bias compensator set, the arm will track
accurately and without distortion — even

if the player is intentionally tilted,

the record warped, or not coneentric. It
will bring out the best in any cartridge
used, applying equal pressure or: both sides
of the stereo record groove, to minimize
stylus and record wear.

ApanaLoacrisaaEarEabictam i anon- e s L S L

Then, the correct tracking force prescribed
for the cartridge is set by turning

the adjusting screw under the tone arm.
The reading is taken on the calibrated
scale at the side of the arm. As the knurled
screw turns, a click is heard (and felt)

for each Y4 gram. The stylus pressure
setting, therefore, is extremely accurate.

-

The full-sized, balanced turntable of

the Type A70 is unique, having certain
advantages not found in other units.
Actually it consists of two turntables
balanced together . . . a drive table

inside and a heavy cast turntable outside.
These are separated by a resilient foam
barrier, which damps out noise and
vibration. Being non-ferrous, the cast table
offers no attraction to magnetic pickups,
which might affect tracking pressure.

The heavy turntable weight is the
optimum for perfect torque and flywheel
action in the Type A70.




TYPE A70 COMPARATOR CHART

0 - KEEN o

Dynamically balanced, counterweight-adjusted tone arm

s i Tvee Aol otver

Flat silhouette and low center of gravity (tone arm} E u B

TYPE A70 I OTHER (I

Audible/visible 14 gram check settings on
stylus pressure gauge built into tone arm

0 D OE c]

New lightweight shell

| E N TYPE A700PE OTHER I

Adjustable bias compensator (anti-skating device) m

TYPE A70 OTHER [

Needle pivots for tone arm bearings u n

| G I TYPE A70 I% OTHER

Exclusive full-sized, heavy, balanced cast
‘“'sandwich’ turntable

[ H I TYPE A70 IEB

Double shielded Laboratory Series® 4-pole shaded motor

[ | [ TYPE A70 %D oTHER

Ultra-sensitive trip with Delrin® The Type A70 is built

around the Garrard
TYPE A70 IR OTHER I

Laboratories, Series®
" - — e er shaded 4-pole motor,
great g%rvraar:taz:):)ct uasl}¥:mpautsice;;lgya wg:er::'does?rrég,g wi?houl des‘g'}ed specnﬁcally for
compromise (Satest automatic record handling use with this turntable
principle ever developed ) and drive assembly.
It is shielded completely.
top and bottom, with
accurately oriented
plates which prevent
any interference or
hum, even when ultra-
sensitive magnetic
cartridges are used.

| K | TYPE A70 %D OTHER I

Garrard iridescent color, compatible with al! cabinet finishes

TYPE A70 B OTHER

New decorator base — optional

[ M I TYPE A70 P oTHER [

Spring cushioned suspension, damped by foam
rubber to prevent feedback and sympathetic vibrations
The new trip mechanism

[N | ' "7 of the Type A70 is a

marvel of sensitivity. As

Simple instatlation and service: Type A70 is 3 o
stereo-wired with 4-pin, 5-wire system. Separate ground z in the Lab 80, it is
connection eliminates hum. Leads simply plug v ; molded of Dupont

into player with built in Amplok plug (for AC) and female . S .
twin phono socket on unit plate (for audio) D_Plr.m®. Friction is
eliminated to such a

degree by this “slippery”
material, that the side
£k . pressure on the tone arm.
Specifications: i - becomes virtually

4 speeds: 16243, 3344, 45 and 78 rpm. 1
100-130 volts, 60 cycles AC (50 cycle pulley available) unmeasurable, and the
. 1 . h unit will trip perfectly

Minimum cabinet dimensions:

1634 left to right, 144" front to rear, 4 - every time, with no affect
6" above and 27" below motor board Y] upon tracking ability.




This is the new

AT60

an automatic turntable
with intermix capability

Handsomely dramatic in the new Garrard
iridescent color and brushed aluminum,
this precision model meets all the critical
performance standards required of a
Garrard automatic turntable, offering the
additional advantage of compact versatil-
ity. The tubular tone arm is particularly
efficient. .. dynamically-balanced and coun-
terweight - adjusted, with built-in stylus
pressure gauge.

Under its distinctive turntable mat,
the AT60 incorporates a heavy, die-
cast, oversized turntable — dynami-
cally-balanced and non-magnetic.
This feature — so vital to professional
performance — has been found previ-
ously only in the highest bracket
automatic turntables.

The price of the AT60 is $59.50

This massive turntable makes
for more constant speed,

and correct torque through
flywheel action. It also
facilitates using the AT60
with refined cartridges

and amplifiers of greater
sensitivity than in

earlier music systems.



The turntable of the AT60
is an example of the Garrard
policy of consistently
upgrading equipment by
incorporating the advan-
tages of higher priced units
as soon as they can be

made available . . . when the
changes can be expected

to impart genuine improve- Y
merit in performance. = e



The tone arm is tubular...dynamically-

balanced and counterweight-adjusted.

The tubular design will be recognized as /
one of the most popular formats for
arms sold separately and used with
single play turntables; and those
featured in certain “high priced”
automatic turntables.

The AT60 incorporates a é

self-adjusting bias compen-
sator . . . anti-skating device.
With side pressures on the
stylus made negligible,

the AT60 will track the
most compliant cartridges.

In the advanced AT60
version, the tone arm has a

built-in stylus pressure
gauge, legible from the top for
precision setting.

In the AT60 a bayonet fitting keeps the
shell instantly removable, yet rigidly held
while playing to avoid resonance.

With the new low mass cutaway shell,
and the revolutionary Dupont Delrin® trip
mechanism, the AT60 will track and

trip the most up to date cartridges at
minimum pressures. One additional
advantage of the new shell design is the
safety and convenience of being able to
locate the stvlus accurately on the record.

Aiaec P AdRAIS A Ty



AT60 COMPARATOR CHART

A ] AT60 OTHER N )| a
Tubular dynamically-baianced counterweight-adjusted u

tone arm B
5] o

Built-in stylus pressure gauge, legible from top

O RN -] EEX

Tubular overarm

[ D] AT60 OTHER

Needle pivots for arm bearings

[ E | AT60 oTHER T

Automatic bias compensator
(anti-static device)

[ F | ATE0 OTHER I

Lightweight cut-away shell and finger lift

O NON- KEEN )

Positive-acting tone arm safety catch to prevent
accidents, simplify portability

[ H | AT60 OTHER I

Heavy, cast, oversized turntable

[ 1 ] ATE0 OTHER [N

Double-shietded Laboratory Series® 4-pole shaded motor,
in a special version designed exclusivety for the AT60

[ ) ] AT60 OTHER

Automatic intermix operation, when desired

ATE0 OTHER 0 o 5
K] L] Two spindles are The short spindle is
Supertshensi_lt_gve trilp. As li)n all tthl;e new Gatrrarg models, provided. A convenient interchangeable with a
e AT60 utilizes Dupont Deirin® to offset 4 i o 4

friction and make it possibie to track and trip high short sp}ndlg is used center drop .spmdle

compliance pickups at correct minimal tracking force for playing single records for aUton'{atlc play,
manually. when desired.
ATE0 :

Decorator styled base — optional

(M | AT60 OTHER I

Simple instaliation: AT60 is fully wired for stereo,
with a 4-pin, 5-wire system utilizing separate connection for
ground, to eliminate hum, Leads connect to the
changer with a built-in Amplok plug (for AC) and a female
twin phono socket mounted on the unit plate (for audio).
Simply plug-in at the player!

With the automatic spindle and tubular overarm
Specifications: in position, the AT60 becomes the safest and
4 speeds: 1624, 331/, 45 and 78 rpm. most reliable center-drop intermix automatic available
100,19 vons 60 cycles AC (50 cycle pu”ey BUEEE): today. The spindle removes for safety and convenience
finiminycabinetidimensions: in taking records off the turntable. AT60 is compact,

153m” left to Yight, 1318” front to rear, Rl .
47" above and 274" below motor board. fits easily into any record changer cabinet or space.

B HHAGR M



This is the new

Model 50

Garrard has now designed
an exceptionally compact

automatic turntable
at the price of an
ordinary record changer!

It is a handsomely styled 4-speed unit de-
signed to introduce new standards of per-
formance and versatility to systems where
space must be considered. This brilliant
little manual/intermix automatic is suit-
able for installation in any type of com-
ponent music system; or in consoles, where
it is perfect as a replacement unit. Built to
Garrard’s highest standards, Model 50 in-
corporates a number of advanced features
never before available in a record player of
such modest price.

Model 50 is an excellent example of
how much can be accomplished by the
Garrard organization, with its half-
century of experience, setting out to
create a new precedent for quality
and precision in an economical unit.
Compare the Model 50 with the most
expensive automatic turntables, and
you will find that the counter-
weighted tone arm and full sized
turntable impressively illustrate this
point.

The price of the Model 50 is $44.50

The shell is the lightweight cut
away type with an extended
finger lift for safety in handling.
It plugs in . . . accommodates
your widest personal choice of
cartridges . . . can be removed
from the arm instantly to change

the cartridge or service the stylus.

Stylus pressure i3 adjusted

with a simple, acgessible finger
touch device, for corract
tracking force. according to the
cartridge manufacturers’
specifications.



The graceful cas¢ alaminum tone arm is counterbalanced —

the first ttme this type of arm has been available in a popular
priced unit. This feature alone gives the Maodel 50 particular
significance — z2n automatic in the economy field which can track
high quality cartridges , for finer scund reproductiion



o MODEL 50 COMPARATOR CHART

[ A JIMODEL 50 P OTHER I

Counterweighted cast aluminum tone arm

[ 8 M MoDEL 50 IR otHeR I

B Lightweight cut away shell, with extended finger lift

| ¢ I MODEL 50 IED OTHER I

B Tone arm safety catch, for easy portability

| 0 JMODEL 50 IER OTHER I

Automatic intermix operation when desired

a OTHER [N

“ Handsomely styled unitized control panel with
m separate positions for manual and automatic play

I3 [IEEET ] OTHER N

Simple, convenient stylus pressure adjustment

| G IMODEL 50 oTHER I

Oversized turntable with decorative mat

[ H] OTHER I

Super sensitive trip with Dupont Delrin®

n oTHER BN

Garrard 4-pole shaded *'Induction Surge'’ motor, with
dynamically balanced rotor, shielded from hum. Constant
speed assured, free from vibration

&

| I mopeL 50 IER otHER I

Decorator styled base — optional

[ « I MODEL 50 I OTHER I

Garrard’s most compact unit, fits any cabinet

The turntable is oversized; and the handsome
mat is reminiscent of previous Garrard models in a

considerably higher price echelon.

Model 50 is the most
compact multi-speed
automatic turntable, Only
6%" in height overall,

it will fit where other
automatics may not.
Sparkling in the new
Garrard iridescent color
and brushed aluminum,
Model 50 will enhance
the appearance of any
music system.

Installation is simple. Model 50 is fully wired
for stereo, with a 4-pin, 5-wire system utilizing separate
connection for ground, to eliminate hum. Leads
connect to the changer with a built in Amplok plug (for AC)
and a female twin phono socket mounted on the
unit plate (for audio). Simply plug in at the player!

In automatic position.

Model 50 inbermixes Specifications:

records of any size or 4 speeds: 162/3, 331/, 45 and 78 rpm.

sequence. Two spindles 100-130 volts, 60 cycles AC (50 cycle pulley available).
1 o Minimum cabinet dimensions:

are.pnzvxgedi A °°]n 1 147" left to right, 1242” front to rear,

venient short single play 45@’ above and 274" below motor board.

spindle is interchange-

-able with the center

drop automatic spindle,
removable for safety
in handling records.

AR adiaGRAdiad K s DD Y
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WORLD'S FINEST

There is a specific Garrard model for your high fidelity system.

AT60 Automatic Turntable $59.50 MODEL 50 Automatic Turntable $44.50

In selecting the Garrard model which best meets your requirements, you
may depend upon the experience of your dealer. (We publish a list of
Garrard dealers and will be pleased to send it on request.) Bear in mind
that the purpose of the record playing unit is not only to perform excel-
lently, in conjunction with the other components in your music system
... but also to protect your growing, valuable library of records. A Garrard
is a long range investment ... built by a manufacturer with 50 years of
experience, respected throughout the world for its tradition of integrity.
Your Garrard is built for the years, and its performance to your complete
satisfaction is assured by a meticulously trained and supervised national
authorized service organization, supported by the most complete stock of
spare parts in the industry, available throughout the country.

MOUNTING BASES. Decorator styled in Oited
Walnut, or sanded, unfinished . . . with precut
mounting boards for all Garrard units.

$4.45 to $5.50 DUST COVERS. Molded from clear vinyl
(Mounting boards for cabinet.instailations-$2.25) to protect your Garrard from accidents. $4.95

MODEL SPG3 STYLUS PRESSURE GAUGE.

A sensitive, precision gauge which helps to

maintain correct tracking force at all
AUTOMATIC SPINDLES. For 45 rpm records. $3.80 times. $2.95

A wide range of accessories is available, to simplify installation of your
Garrard automatic turntable, protect your record library, and add to your
listening pleasure.

Prices and specifications subject to change without notice.

Aaac  inRadhal s (T oy



arrard

WORLD'S FINEST
RECORD PLAYING
EQUIPMENT

Garrard, Div. British Industries Corporation, Port Washington, N. Y.
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Number 14 in a series of discussions
by Electro-Voice engineers

BEHIND THE
BRAIN ON

THE BOOM

MARVIN C. NEGLEY
‘ » Microphone Project Engineer

It is common studio practice to utilize wide-range
microphones with flat response for most applica-
tions. However, this response must often be altered
to meet specific acoustic problems or artistic needs.
Thus, a separate equalizer, plus a low or high pass
filter is used when these functions must be satis-
fied. On complex pickups, the amount of additional
equipment can become excessive.

In order to simplify the problems of microphone
equalization, the Electro-Voice Model 668 Dynamic
Cardioid Microphone was developed. It contains a
six position equalizer plus both a low- and a high-
pass filter within its case. No power supply is
needed. Output level at any filter setting is equal
to normal cardioid dynamic microphones. Weight
is but 1 1b, 11 oz, and the microphone is just
95" long, including its integral windscreen.

A few years ago, the thought of including such
an extensive filter network within the case of a
microphone would have been out of the question
due to size and weight. In recent years, however,
clectrical components have been vastly reduced in
size. With the advent of ceramic and tantalum
capacitors, ferrite core inductors, etc., it is now
feasible to include a rather elaborate network
within the case of the E-V Model 668.

A number of advantages are immediatcly apparent
with this composite microphone/equalizer /filter.
Bass rolloff and treble boost or droop can be in-
dividually adjusted for each microphone to comple-
ment its pickup needs. An 80 cps high-pass filter
can eliminate rumble or electrical noise from just
the affected microphone. At 60 cps, 25 db of at-
tenuation is achieved, while response is down only
3 db at 80 cps. An 8 ke low-pass filter is equally
effective in eliminating high frequency problems.
All possible curves are graphically displayed on
the 668 case, and are easily selected with internal
program pins,

The secret to the successful wedding of a micro-
phone and equalizer/filter lay in evolving a “total
instrument” concept, rather than treating each
part as a separate component. Microphone response
was intentionally adjusted to anticipate the losses
encountered in the filter. The microphone response
without the filter would be completely unusable.
Likewise, the filter section is useless with any
other microphone element.

Extensive field testing indicates that this fresh ap-.
proach to a long-standing studio problem has
resulted in a uniquely useful tool for motion pic-
ture, TV and general professional sound pickup
applications.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC., Depl. 1043A
Buchanan, Michigan 49107

i
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SETTING NEW STANDARDS IN SOUND
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Construction

e Versatile Stereo Power
Amplifier Using  Silicon
Transistors. Richard R.

Moore. Changing the output
configuration boosts power
output by 50 per cent.

Theory

e An Engineer Looks at Ex-
ponential Horns. W. A.
Dodge. Explains to the nov-
ice the proper technique for
designing exponential horn
enclosures without a great
deal of acoustical theory.

Sound Reinforcement

e A Basic Course in Com-
mercial Sound. Chapter 8.
Norman Crowhurst. Ampli-
fiers and electronic equip-
ment.

Profiles

e Magnecord 1024 Sterco
Tape Recorder (at last).

e ADC 303A “Brentwood”
speaker system.

In the Nov. Issue

On the newsstands, at
your favorite audio
dealer’s, or in your
own mailbox.

AUDIO CLINIC

Joseph Giovanelli

Send questions to:
Joseph Giovanelli
2819 Newkirk Ave.
Brooklyn 26, N, Y.
Include stamped, self-addressed
envelope.

Connecting A.C.-D.C. Amplifiers

Q. I am building my music system from
“seratch.” I want to oblain a tuner of
of Migh quality (FM) and put the sound
through my TV set or small record player.
Later I will add the other components.
Could you advise me on the pitfalls and
problems, and suggest a way of avoiding
them?

The record player and TV set are very
low in quality and do not use transform-
ers whereas 'he (uner does use a power
transformer.

How do I match the (wo components—
tuner to record player and tuner to TV
set? R. N. Holmes, Blossom Park, Ontario,
Canada.

A. When using an a.c.-d.c. amplifier, the
first point to remember is that you should
not ground the tuner or the record player
as is so often recommended except as will
later be explained. Grounding the equip-
ment can result in damage to the equip
ment or in a blown fuse if the polarity
of the supply line happens to be favorable
to that kind of trouble.

The next step is to diseconnect the cart-
ridge from your record player and to con-
nect the output of the tumer to the input
of the record player. Through the use of
proper jacks and/or switches, it is possible
to have the cartridge re-connected to the
record player whenever required. Be sure
that the ground terminal of the tuner is
connected to the ground of the record
player and that the “hot” output terminal
of your tuner is connected to the ‘hot”
input terminal of your record player.

Make these connections with the a.c.
line unplugged because of the possibility of
electric shock. Once these connections are
made, you can plug them back into the
line and listen to them. There will be no
problems involving impedance matching.

The procedure outlined here can be
used to connect any source to your record
player if the source is not of the a.c.-d.c.
type.

For greater safety, the record player
could be connected to the power line via
an insolation transformer which is capable
of handling the wattage required by your
record player. If this transformer is used,
the equipment can be safely grounded to a
radiator or waterpipe, as required.

Further, the use of this isolation trans-
former makes it possible for you to con-
nect your record player to any other a.c.-
d.c. source without danger of blowing
fuses because of accidentally reversed
polarities.

WWW.aMeecinaatrdiabistam.com

There is an added safety factor in terms
of the personnel handling the equipment.
Let us suppose that your tuner has a
metal cabinet. Let us suppose further that
the system was not grounded. If the po-
larity of the a.c.-d.c. amplifier was not
correct, the user of the equipment who
touched the tuner case and a radiator or
other grounded object would receive =a
dangerous shock. Even though it is true
that this shock hazzard can be avoided by
making sure that the a.c. plug is placed
in the socket in such a way that the
chassis of the equipment is connected to
the ground side of the line, it is far better
and safer to use an isolation transformer.

The same safety precautions hold true
for your TV receiver as were described for
your a.c.-d.c. record player. However, very
little information of a specific nature can
be given you which will help you connect
your tuner to the audio input of the tele-
vision receiver. Television receivers have
audio cirecuits which vary considerably from
one model to the next. In some the de-
emphasis network is placed ahead of the
audio eircuit, while in others the network
is placed between the audio voltage ampli-
fier and the output stage. In this latter in-
stance the de-emphasis network must be
removed before the tuner is installed. If
the network is not removed, sound quality
will be bassy. (Of course, the network must
be installed every time the TV set is to be
used for viewing. A switching arrangement
can probably be easily arranged.)

Provision must be made for disconnect-
ing the sound detector from the audio in-
put when the tuner is to drive the TV set.

Connecting Headphones to
Power Amplifiers

@. The phones I am considering are de-
scribed as being 8-ohms each and are
cabled for stereophonic use. However, when
these phones are used with a special net-
work supplied by their manufacturer, the
impedance is 100-ohms per phone. I as-
sume they should be connected to the sec-
ondary winding of the output transformer.
My output transformer is a complicated
Partridge transformer with lots of second-
ary windings now 1interconnected for a
16-ohm loudspeaker. 7 would like it to
stay that way.

What is the optimum connection of the
leads from the two phones, parallel or
series? Does it matter? (You see, this is for
a monophonic system.) If parallel, the total
impedance becomes 4 ohms or, with the
network, 50 ohms. What happens if they
are connected this way to the 16-ohm wind-
ing of my amplifier? In series the total
impedance is 16 ohms or, with the network,
200 ohms.

The phone description states that only
a couple of milliwatts are needed to drive
them. Is any precautionary network needed

AUDIO e OCTOBER, 1964



W90 shown on
optional mounting base

6-speaker system (two 1214” bass,
two 515" mid-range, two Super 3 treble), superbly matched

and integrated with a magnificent sand-filled enclosure.

The impact of the great Wharfedale systems used in G. A. Briggs’
notable live vs. recorded demonstrations, now in a new format—neither
compact nor large, to sound well and look well in any living room.
Maximum performance through advanced acoustical techniques—
speakers with polystyrene facing—enclosures with tuned and dis-
tributed ports. Now restyled with decorator bouclé fabric grille and
handsomely finished table top. Ciled or Polished Walmst, $272.50;
Utility model, $256.50.

A

T B

Full-range 3-speaker system (1215 ” bass;

1014 mid-range; Super 3 treble) in exclusive sand-filled enclosure.
An unusually versatile system providing excellent bass, transparent
highs and the fullness of a superb mid-range. Recent technical ad-
vances make it compatible with the latest electronic equipment. includ-
ing solid state. Now restyled with champagne bouclé grille and
decorative table top and base ... an attractive addition to any listening
room. Oiled or Polished Walnat, $172.50; Ultility model, $153.50.

WHARFEDALE COMPONENT LOUDSPEAKERS
~

Full Fuil Full

Range 8 Range 10” Range 12” Woofer Woofer Tweeter
Super 8 Super 10 Super 12 W 12/RS W IS/RS  Super 3
RS/DD RS;/DD RS/DD $52.50 $86.50 $26.50
$26.50 $47.50 $89.50

Fuli-range 2-speaker system (1215” bass;
5” mid-range tweeter) in exclusive sand-filled enclosure.

The original Achromatic system, W60 continues to be the most popu-
lar Wharfedale model. Its high standing was established by compara-
tive tests against speaker systems of every calibre. New magnetic
materials, a more compliant cone surround, and other developments
have now added luster to its recognized acoustical qualities. Fine
furniture detailing, including new decorator-selected champagne bouclé
grille fabric. Oiled or Polished Walnut, $122.50; Utility model, $106.50.

Full-range 2-speaker system (1015” low frequency:
5” mid- range tweeter) in exclusive sand-filled enclosure.

Now, W40 incorporates a highly advanced 102" bass speaker with
extremely high flux density magnet, providing excellent low end.
Highs are reproduced without stridency through the same cone-type
5” tweeter as in the W60. Restyled with distinctive champagne bouclé
grille and decorative molding, it is admirably suited to any music
system where space must be carefully utilized, but quality is required.
Oiled or Polished Walnut, $83.50; Utility model, $72.50.

Newest Acbmmatzcs ?"-'

Wharledal

For Comparator Guide and swatch of new grille fabric, write
Wharfedale, Div. of British Industries Corp., Port Washington, N.Y.

Circle 104 on Reader Service Card
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A studio control room where the
programmes are passed through a
QUAD control unit for special bal-
anzing.

Quality Check Room. Programmes
originating from abroad are here
passed through a QUAD control unit
and power amplifier where they are
filtered and balanced for optimum
guality prior to transmission.

Off the air monitoring. QUAD tuners
provide a continuous check on trans-
mission.

The Quality Monitor rocm. A final
check on the overall quality of British
Broadcasting.

BRITISH
BROADCASTING

In Britain and many leading
European countries several thou-
sands of QUAD products help to
provide the best in broadcasting
and recording. This same equip-
ment is wused in many more
thousands of homes where people
listen to music.

Ask forfull details of the QUAD range.

QUIAD

for the closest approach
fo the original sound

Photographs by kind co-operation of the British Broadcasting Corporation

...and in
your own
home, too,
the closest
approach
to the
original
sound.

THE AGOUSTICAL
MANUFACTURING
60. LTD.

Huntingdon, England.

Circle 105 on Reader Service Card
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{o prevent overdriving and damaying the
phones? 8. W., New York, New York.

A. Your letter indicated there is a net-
work which ean be used in conjunction
with the headphones. Presumably there are
instructions whiech accompany the phones
and network showing the interconnection
between the two. Therefore, I recommend
the use of the network because it probably
was designed to minimize headphone dam-
age. 1 shall consider the network as an
integral part of the phones.

The point which is probably most im-
portant is that the amplifier be loaded
with something near its rated impedance.
Therefore, connect a 16-ohm resistor across
the output transformer when the phones are
to be used. The fact that the network may,
and indeed will, give you a mismateh of
impedance between the phones and the
amplifier is of no consequence here.

It does not matter whether series or
parallel or series hookup is used, but be
sure to maintain ecorrect phasing. For
purposes of this discussion, I shall assume
that the phones are connected in parallel.

If it should happen that too much hiss
level is heard in the phones, you must then
introduce some power loss into the system.
This is easily done by placing a resistor in
series with the phones and the amplifier.
Assuming that the network associated with
the phones results in an impedance of 50
ohms, you can place a 50-ohm resistor in
series with this network. The effect of this
50-olin resistor will be to reduce the power
fed into the phones by some 6 db. If this
power reduction is not sufficient, further re
duction is possible by increasing the value
of the series resistor. The mnext logical
vialue would probably be 250 ohms.

Always begin your headphone listening
with the volume control of your preamplifier
turned down. This precaution not only will
avoid any damage to the phones, but will
also avoid extreme sound pressure against
your eardrums which could conceivably
cause injury. If your equipment suffers
from transient eclicks when inputs are
switeched, the volume control should he
turned down to zero level before changing
inputs.

The wattage of the series resistor is not
really critical. A resistor capable of dissi-
pating 2 watts is ample.

Iowever, the 16-ohm shunt resistor should
have a rating of at least 10 watts. Most
of the amplifier power will be spent in
heating this shunt resistor. The actual
amount of power taken by this resistor will
depend upon the value of the series resistor
used and upon the loss within the special
network associated with the phomes. Tle
higher the value of series resistor, the
greater will be the power taken by the
shunt resistor.

The series resistor does two things. First,
it requires more power to be fed from the
amplifier than would be needed if the
phones were connected directly across the
output terminals of your amplifier. This
will reduce the background noise often heard
in phones when they are connected with-
out this series resistor. Second, the arrange-
ment discussed here reduced the possibility
of damage to the phones by accidentally
feeding too much level into them. Without
the network and series resistor, even a
small rotation of the volume control will
be sufficient to cause damage to the phones
and great sound level at the eardrums. If
the amplifier must work harder to supply
signal to the phones, the volume control
must be opened further before the point of
headphone damage is reached. =
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New Miracord 18H single record play turntable operates manually or automatically. Offers new
cueing record band selector. Gently lowers arm and sets stylus in desired band or groove. Includes
famous Miracord features: automatic pushbutton controls, Papst hysteresis-synchronous motor, heavy
balanced turntable platter, transcription arm, four speeds.

Your hi-fi dealer will soon be showing the new Miracord 18H alongside the now famous Models 10 and
10H, Be sure to see it. Price is $119.50 (less cartridge and base). For further detalls write direct:
Benjamin Electronic Sound Corp. 80 Swalm St., Westbury, N.Y. Sole U. S. distributor

Miracord turntables, Elac cartridges and other Electroacustic® audio components.

Circle 129 on Reader Service Card




Acoustech Solid State

‘. ..better than the best...”
—Hi Fi/Stereo Review

v

Two New Kits
That Make Tube
Units Obsolete!

These two new Acoustech kits make anything
you've heard sound out-of-date. Direct-coupled
circuitry throughout provides performance un-
attainable with tube units regardless of price
. . . factory assembled, plug-in glass epoxy
printed circuit boards used in both kits give
reliability just not possible until now.

LETTERS

May I commend Mr. Giovanelli for his
“Audio Clinic” in your August, 1964 issue
—Radio Frequeney Interference in lHome
Music Systems. As a counsulting broadeast
engineer, I have had considerable experi-
ence with rudio interference problems, in
cluding several of the type he describes,
and I would agree fully with the various
electronic remeuies he presecribes.

Ilowever, I disagree on a few points.
Speaking of the Citizens Radio Serviee and
the Amateur Radio Service, Mr. Giovanelli
says: “if a person is receiving trom either
or these classes of service, even though the
transmitting equipment is operating per-
fectly, the law assumes that his own equip-
ment i1s not designed, maintained, or oper
ated correctly. It then beeomes his respon
sibility to correet the condition.”

It is not elear to whom the word “his’
refers—the person operating the transmit-
ter, or the person operating the receiver? I
assume it is the latter, for I know of noth-
ing in the FCC rules nor the Communica-
tions Aet which “assumes” that a transmit-
ter is operating incorrectly simply because
one receiver suffers interference. This would

{ be a supreme case of ignoring the negatives

NEW ACOUSTECH IV CONTROL CENTER has un- |

der 0.09% I.M. distortion through tuner input,
under 0.15% I.M. through phono inputs. Rise
time under 1% nsec. Features dual mag inputs,
tape monitor provisions, Muting. $149 ($149.95
West of Rockies).

NEW ACOUSTECH 111 POWER AMPLIFIER has over |
200 watts per channel clean transient power. |

Under 0.95% I.M. at 60 watts per channel, un-
der 0.45% I.M. at 40 watts per channel. Rise
time under 1% usec. All silicon transistors
throughout. $199.00 ($199.95 West of Rockies).

“) ACOUSTECH

ACOUSTECH, INC.
Dept. A-10, 139 Main Street, Cambridge, Mass. 02142
X

FREE *

Please send free booklet ““Why Solid State Ampli-
fiers Can Sound Better'” and full information on
Acoustech solid state kits to

why

Name
Address
City Zone_____ State
|
CIRCLE 107
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—the many receivers in the immediate
vieinity which are not being intertered with.
Further on, Mr. Giovanelli says: “Some-
times, but rarely, nothing can be done to
eliminate the interference; the transmitter
is just too close and too powerful.”
My associates and I, in fifteen years of

| engineering, have never found such a case.

Perhaps if the receiver of interference
doesn’t wish to spend much money, this
might be so; some remedics are rather ex-
pensive. But something can always be done.

Mr. Giovanelli continues: “About all you
can hope for is cooperation from the opera-
tor of the transmitter. If he is a respon-
sible person, he will maintain radio silence
during times you wish to make important
tape recordings.”

I fear that “cooperation” has nothing
whatsoever to do with the case in point.
For one thing, a properly-adjusted and
operated transmitter in the Citizens Radio
Service may be operated without restric-
tion as to time. Under such circumstances,
since fault lies with the receiver than the
transmitter, the transmitter operator has
no obligation to “cooperate.” As a matter
of fact, since the CB transmitter is being
used for the business or personal affairs of
the CB licensee, it would be to his disadvan-
tage to stay off the air.

Also, while it is true, as Mr. Giovanelli
mentions that stations in the Amateur
Radio Service may be ordered to maintain
“quiet hours,” I feel that he should have
read Par. 97.131 of the FCC Rules and
Regulations a little closer. This paragraph
provides for ‘“quiet hours” only between
8 p.m. and 10: 30 p.m. and on Sunday from
10:30 a.m. until 1 p.m., local time. It fur-

| ther provides that this prohibition shall ap-

ply only if interference is eaused to “receiv-
ers of good enginecring design including

| adequate sclectivity characteristics.” Quiet

hours are not a panacea, and they may not
be applied at the whim of the listener.
There is a misleading statement in Mr.
Giovanelli’s text: “If he (the transmitter
operator) is unwilling to cooperate and if
the nature of his transmissions or if his
conversations with any other party exceed
five minutes, this operator can be reported
to the FCC. (This applies only to operators
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i the Citizen’s Radio Service.)” (Emphasis
supplied)

Of course, anyone may be ‘“reported to
the FCC”—with or without cause. But only
under very ecertain, special circumstances
would the Commission take action against
a CB licensee in the situation deseribed
above. The restriction mentioned above,
which can be found in Par. 95.81 (f) of the
Rules and Regulations, applies only to
Class D stations in the Citizens Radio Ser-
vice—and not to Class A, B, or C stations.
Furthermore, this restriction does not ap
ply to communications by Cluss D stations
mvolving the immediate safety of life, the
immediate protection of property, or eivil
defense commuunications as provided in Par.
95.121. Finally, and most importantly, it
does not apply to the majority of the ordi-
nary, routine communications engaged in
by Class D stations—the type of service
tnat Class D is primarily authorized for—
communication with other units of the same
stution—in other words, between one’s home
and one’s car. The restriction applies only
to communications between two separately
licensed stations in the Class-D Citizens
Radio Service.

I would also like to point out that the
person receiving interference from a station
in the Citizens Radio Service (but not the
Amateur Radio Service) may not divulge
or publish the contents or meaning of such
transmissions of the CB transmitter, that
he may overhear by means of such inter-
ference, to a third party; nor may he use
such information for his own or anyoune
else’s benefit, without permisison of the
originator of such information. This re-
striction is found in Section 605 of the
Communications Act of 1934. The penalty
is $10,000 fine or one year in prison, or
both, for the first offense; $10,000 fine or
two years in prison, or both, for the second
or further offenses. The only transmissions
exempted from these provisions are distress
signals, amateur radio signals, and broad-
casts intended for the general public—radio
and TV broadcasts for the use of the home
audience. Tape recordings made of inter-
ference from a transmitter in the Citizens
Radio Service would constitute a violation
of Sec. 605.

THOoMAS R. HASKETT
Haskett & Volkman
Broadeast Engineering Consultants
2935 Marshall St.
Cincinnati, Ohio 45220
More Corrections
SIR:

Some time ago I sent in a series of new
produects, for listing in your August Prod-
uet Preview. Thank you very much for in-
cluding them.

Unfortunately, there seems to be a mix-
up. I thought I had indicated, on the forms,
that these are all being distributed, not by
my old organization, LECTRONICS, but
by my new marketing organization, L.M.T\.
Produets.

IrviNG M. FRIED,

I.M.F. Products,

7600 City Line Ave.

Philadelphia, Pa. 19151
SIR:

We note that an unintentional error oec-
curred in the reference on page 37 to the
Quad FM tuner in the August issue product
review. The price of $94 applies to the
tuner only and the multiplex decoder costs
a further $64.

J. H. WALKER
Acoustical Mfg. Co., Ltd.
Huntingdon, England
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... brings you equipment of unsurpassed quality

From Switzerland,where craftsman-
ship and music are traditional.

THORENS

TURNTABLES

THORENS TD-224 — World's first turntable
and automatic record changer. Provides the
quality of undistorted, single-play perform-
ance with the convenience of automatic rec-
ord changing. Includes BTD-12S tone arm,
illuminated strobe plus many other features
never before combined in a single instru-
ment

THORENS TB-124—The recognized standard
of quality for transcription turntables, re-
gardless of price. Offers a host of exclusive
features for the finest systems..net $125.00
For single speed performance, convertible
as required, see the TD-121 at $85 net.

THORENS TD-135 — First integrated unit to
feature a true transcription arm, the Thorens
BTD-12S, plus a “TD’ quality turntable.
Outstanding adjustment flexibility, precision
mounting and other quality features assure
perfect performance. No other integrated
unit approaches its professional standards.

net $99.75

Send for FREE CATALOG on Elpa’s complete line

net $250.
o

and soundREcman‘on* components, Dept. A.

» sound REcreation — A Mark of Eipa Marketing Industries, Inc
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Searching everywhere in the world, Elpa
selects the finest components from the
finest craftsmen and brings them to you
with the promise of unsurpassed perform-
ance. Let Elpa guide you to the peak of
enjoyment in the world of high fidelity.

From England,where high fidelity
first earned its reputation.

CECIL E.WATTS

PREENER

NEW PREENER — Provides the perfect solu-
tion for a dust-free record collection. Plush
pile penetrates each groove, removes all
dust and grit, as well as static ........ $3.00

NEW PARASTAT — Brings older records back
to life, Preens new records and keeps them
new. Ideal accessory to restore fidelity to
older records ....................... $15.00

{not illustrated)

THE ORIGINAL DUST BUG - Attaches to
any turntable in seconds. Carefully designed
and pre-balanced for minimum force. Height
adjustment screw for maximum cleaning
effiCiency . uwm o bkbs dlawin's shaiam [T7e $6.00

NEW CHANGER DUST BUG - Fits on any
record changer arm without interfering with o
its performance $5.00 b

ELPA

Circle 109 on Reader Service Card

WWW At aeatrdiabistony . cCom

From Denmark,where fine design is
the hallmark of quality.

Tone Arms and Cartridges

S

SPU/GT

ORTOFON SPU-T — The finest professional
quality sterco cartridge available anywhere
in the world. Available for any high-quality
universal stereo arm. Distortion-free repro-
duction. Life-long diamond stylus. net$50.00

SPU/GT — available premounted in plug-in
shell for SME & all Ortofon tone arms.
BTD/SPU available premounted in Thorens
plug-in shell ..................... net $50.00
NEW! AVAILABLE in any of the above
models equipped with Ortofons Exclusive
ELLIPTICAL STYLUS ........... net $75.00

{not illustrated)
ORTOFON RMG-309 — The ultimate in tone
arm efficiency and simplicity. This 16” arm
features finest ballbearing pivot gimbal sus-
pension and other professional features.
net $60.00
ORTOFON RMG-212 is highest quality 12-
inch professional arm, with all features of
the RMG-309 plus lateral balancing. net $55.00

ORTOFON SMG-212 — A 12-inch tone arm
distinguished by both technical excellence
and economy. Laterally balanced to provide
perfect tracking even up to 30° out of level.

net $30.00
ORTOFON SKG-212 with calibrated coun-
terweight and other fine features, offers
greatest economy ............... net $20.00

ELPA MARKETING INDUSTRIES, Inc. / NEW HYDE PARK, NEW YORK

In Canada: Tvi-Tel Associates Ltd., Willowdale, Ont.
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LIVER THAN LIVE.

I. Mono for the
Stereo Listener

Tirst, a bit of immediate background.
Though in the months of ny absence
from this perennial department I reso-
lutely closed eyes and ears to audio, T
had to open them once in awhile in some
areas. Notably in recording, since I was
ankle-deep in the middle of it most of the
time.

Some reeord buyers may have dis-
covered that, for one thing, I've been
writing liner notes (the musical annota-
tions that appear on the backside of the
record jacket). My effusions, indeed,
have been so Canbyesque—i.e., lengthy—
that the company got back at me hy
eliminating paragraph indentations, to
save a bit of previous space. And small
type, too. So if you read me on the None-
such label (classical branch of Elektra
Records), take a big hreath and plunge
in heartily; there’s no place to hreathe
until the end.

Also on my Nonesuch agenda were
some other activities. One, at last, was
the release of my first very own “com-
mercial” reeord, the Canhy Singers under
myv direction. We’ve been making tapes
for several years; some three quarters of
an hour of them have been distilled onto
Nonesuch I1-1026 and H-71026, mono
and stereo respectively, entitled “O Great
Mystery” (after the first three pieces,
which concern the Christmas story and
begin with those words). It’s choral
musie of the Sixteenth and Seventeenth
eenturies, unaccompanied.

Much of my 1964 summer went into
the editing, assembling and annotation
of this dise. Boy, does it take time to put
together just ome LP record! Very
healthy experience for a record eritic
who is faeed by hundreds of records
every day, each waiting for its hopeful
plaee in the sun.

Another activity during those months
was purely advisory; I passed judgments
on assorted recorded material and pro-
moted opinions as to this or that record-
ing problem. Much of this was in the
musical area. My technical comments
mostly were confined to such pronounce-
ments as “note 50-cyele hum” (there’s a
lot of that distinetive sound to he heard

8

on European LP releases) or, maybe,
“peaky distortion in the mid-range—is
it in the dise eutting or on the tape?%”
And T kept reminding everybody, prob-
ably unneeessarily, that RIAA and NAB
don’t operate in Europe; European
tapes and dises sound funny when played
haeck on U. S. equipment, unless equal-
ized.

To Enhance or Not?

Once in awhile I was tossed a mightier
problem on which to give an opinion.
One day I found myself writing “a few
paragraphs” as to whether good mono
tapes should be treated to “stereo en-
hancement,” electronic two-channel re-
processing for stereo playhack.

My answer was definitely yes. And that
is why I am mentioning the subject here.

You see, a great many execellent tapes
are available, both here and abroad,
which lack only stereo to make them
“modern.” Also, there is an immense
quantity of good material worth reissue
even though technieally it is not quite up
to date. Is an “artificial stereo” worth
considering, as things stand now? (The
enhanced or treated version would, of
course, be in addition to the straight
mono release, providing the now-usual
dnal offering, one for mono machines,
one for stereo.)

Well, as you know, most record com-
panies avoid it in their mono-only ve-
leases. They may he a bit afraid of the
technical complexities hut, more likely,
they simply do not think it is “ethieal”
to put out a simulated stereo. Unfortu-
nately, a lot of buyers have the same feel-
ing. And so in most record eatalogues
you’ll find blank spaces where there is no
stereo version though the mono release is
available. In Schwann, these underpriv-
ileced records are listed in light numer-
als, lacking the big, black boldface entry
that indicates stereo. Sort of a negative
feeling about it, if you ask me.

However, a few boldfaced record pub-
lishers have gone into stereo enhance-
ment, or electronic rechanneling, or what
have you, in order to provide an opti-
mum produet to suit the stereo playbaek
system.

RCA tried out a simulated sterco
Toseanini reissue. (Haven’t heard of any
more since.) Columbia has gone in for
it, if ’m right, for some valuable historie
reissues from pre-stereo davs. Philips
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has used it for first-release material—
not reissues at all—and with notable sue-
cess. Just try one of the handsome Phil-
ips albums of music from the Congo, all
issued in synthetie stereo. Excellent.
Awhile back, Capitol did a noble job
after Sir Thomas Beeecham’s death, issu-
ing one volume of the Haydn “Salomon”
Symphonies in synthetic stereo to mateh
the rest in another volume in real stereo.
Seems Sir Thomas had died halfway
through the stereo re-make. The two vol-
umes, one in stereo, the other in syn-
thetie stereo, even shared the same cover
design. They make a most instructive
comparison, and furnish an excellent
example of the proper use of this elee-
tronic enhancement for stereo playback.
Both volumes are, again, an optimum
product for the stereo player. If you
have a mono machine, then buy the mono
version.

1f we are to appreciate this extremely
useful new recording technique, we must
get one thing straight, right off. To
create a literal synthetie stereo, in terms
of the complex separations and spatial
loeations of the real thing, is quite impos-
sible. Though one can do a surprisingly
zood simulation, that is NOT the pri-
mary purpose of the “‘electronic re-chan-
neling” And so direet comparisons be-
tween real stereo and simulated stereo
are pointless, though interesting.

Pointless because there never will be
hoth true and synthetic stereo versions
of the same recording! True stereo is
always preferable—natch. Nobody in his
right mind will synthesize a stereo sound
from a mono recording which also exists
in true stereo form. And so don’t go
around judging synthetic stereo as
though it were real. It isn’t. It can’t be.

The real purpose of it, may I repeat,
is to provide an optimum mono product
for the stereo playback system. Contrary
to most people’s ideas, the straight mono
dise is mot by any means that optimum
produet.

Mono via Stereo

That requires a bit of explanation.
T.ook at it this way. The mono recording,
no matter how hi its fi, is given a wvery
poor spatial reproduction on a good
stereo system. The better the stereo, the
more unnatural is the mono sound.

What? Don’t all the ads say that a
stereo system makes vonr old mono re-
cords sound “even better?” Well, they're
wrong. The fact is that the mono record,
equipment heing equal, sounds worse,
not better.

Just think about it for a moment. A
stereo system playing a true stereo rec-
ord spreads the sound sidewise for a
“sound curtain” that is often actually
wider than the speakers’ separation. It
does it internally via the recorded stereo
differences hetween the two channels of

(Continued on page 120)
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Meet the new Royal Grenadier . . ... world’s most
perfect speaker system. Pretty soon every stereo
system ’round will be featuring this revolutionary di-
vergent lens speaker system. The first loudspeaker
ever designed and engineered for stereophonic repro-
duction. Lets you sit anywhere —hear everything.

¥EMPIRE

Circle No. 108 on Reader ServiceCard,




The New Empire Royal
Divergent Lens Speaker System—Model 9000M

Years ahead in design and engineering the Grenadier projects a majestic sound
untike any you've heard before. Its cylindricaf shape creates a system relatively
free from room standing waves and approaches acoustically flat frequency response.
Sound level and tone remain constant virtually anywhere in the room. Its three
divergent acoustic lenses achieve unparalleled stereo separation. With the Empire

o WREYS Tk

Grenadier . . . speaker placement becomes non-critical.

Empire Grenadie wodel 6000

Started a new era in speaker systems.
Measures 29" high with a 15%" diam-
eter. Its features are virtually the same
as the 9000 plus the exclusive Empire
Dynamic Bass Reflex . .. high Q reflex
tuned columns for inphase low fre-
quency reinforcement. The scientific-
ally accurate gradients and vented
ports provide unbelievably enriched
base response.

Buse Mid, High

Try this simple test.

You will notice no change in sound
level of bass, mid range, anc highs. Full
frequency and separation is assured by
Empire’s exclusive divergent acoustic
iens system.

Try this same test with any other brand
of speaker. Some speakers will only
have a narrow angle of high frequency
sound propagation. Some may have 2
or even 3 bands of high frequency
sound. With these or other speakers,
slight shifts cf position, turning one’s
head, or even leaning to one side may
cause sharp changes in the listening
tone and fevel. Not so with the Empire
Grenadier.

Grenadier

As Featured At The World's Fair Pavilion of American Interiors

Model 9000M 1. 15" mass loaded woofer with floating

outstanding features: suspension and 4” voice coil.

. Sound absorbent rear loading.

. Die-cast mid frequency-high frequency
full dispersion acoustic lens.

. Hand rubbed satin walnut finish.

. Imported italian Perlata marbfe.

. Utra-sonic domed tweeter.

. Full presence mid range direct radiator.

. Exclusive non-resonant rigidized
heptagonal sonic column.

. World's largest (18 Ibs.) speaker
ceramic magnet structure.

10. Front loaded Horn-360° aperture throat.

11. Complete symmetry of design with

terminals concealed underneath.
12. Dimensions: height 29” — diameter 22”.

[+ NI S LN w

w

Acoustically engineered to let you sit anywhere — hear everything. The Empire
Grenadier is decorator-designed to fit any decor . . . from warm elegance to stark
modern . . . fit in corners or against walls.

fts satin walnut finish is designed to blend with all furnishings. An imported ftalian
Perlata marbie top is optional for added elegance on the model 9000. The Empire
Grenadier is a truly beautiful and functional achievement in sight and sound.

For a sound demonstration of the
Empire family of “most cerfect”
products, go 'round to your dealer or
write for complete literature.

HEMPIRE

“World's Most Perfect High Fidelity Components '

The ncomparakle Troubadors —

Empire 880P and 88OPE Elliptical Cartridge

Audio Magazine stated “...truly excel-
lent...the finest cartridge tested.”’

The model 498 — tailor-made for console or equipment cabinets . . . the famous
Empire 398 — outstanding — too handsomely finished to hide behind cabinet doors.
High Fidelity reports on the Troubador: “. . . precision engineered product of the
highest quality . . . one of the finest, handsomest record players available.”

Frequency response 8 to 30,000 cps.
Compliance 20X 10—6¢m /dyne. Empire
880re comes with a biradial elliptical
hand polished .2 X.9 mil diamond.

Empire Scientific Corp. — 845 Stewart Ave., Garden City, L. I, N. Y. Export: EMEC, Plainview, L. |, M. Y. — Canada, Emgire Scientific Corp., Ltd., 1476 Eglington West, Toronto

Circle No. 108 on Reader Service Card.
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Prelude

The session described below took
place on May 19h in a midiown
New York studio a few hundred
yards from Carnegie Hall. The
events cover a span of about an
hour and forty-five minutes. “Prel-
ude to a ‘take’” is part of AUDIO’s
conlinuing coverage of recording ac-
tivities. Note that this session was
referred to by Chester Santon in his
review of Broadway Marcles in the
September issue. The record was
produced for Mercury Records by
our own Harold Lawrence. ED.

erched on a stool in the empty re-
Pcording studio, the wiry figure in the

black turtleneck sweater pored over
the manuseripts spread out before him
on the musie stand. From time to time
Lie tossed a cue to an invisible player,
hammered out a eadenee, and seribbled
notes to himself in the score. It was an
hour before session time, but this was
not unusual for Frederiek Fennell. Since
his first recording in 1953, he had always
arrived at the hall along with, or ahead
of, the engineers and stagehands, his
scores tueked under his arm and a mug
of coffee in his hand.

Inside the control room, I was review-
ing the microphone setup with engineer
George Piros. The copyist had just de-
livered the parts for the session and ar-
ranger John Kranee was hurriedly mak-
ing the inevitable last-minute ecorree-
tions. Technicians moved into the hall
through the forest of mierophone hooms
and began to “serateh” the microphones
while Piros verified the inputs on the
board.

Everything had been made ready for
the musicians, including the placing of
ashtrays next to virtually each chair.
(The Surgeon General’s report appar-
ently failed to shake up studio musi-
cians. Within minutes after the start of
a typieal New York session, an aerid pall
of smoke hangs over the players.) The
musicians now began to file in. Instru-
ments were pulled out of cases, reeds
. tested, valves checked, and fingers lim-
bered up. Bob Swan, the session’s con-
traetor (a former percussionist with the
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Harold Lawrence 1

to a “Take”

Bastman Wind Ensemble under Fennell)
gathered the proofed instrumental parts
from Kranece and distributed them to
the waiting players. Soon the hall filled
up with that pleasant chaos of tuning
and private rehearsing that the 18th-
century English musie historian, Burney,
called a “Duteh concert.”

As the habitual late comers took their
plaees, the studio eloek indicated the ses-
sion had officially begun. Swan counted
noses. When he came to the trumpet see-
tion, he spotted an empty chair, looked
around the hall, and blanched slightly.
A telephone call revealed that the player
had left town, probably because he had
douhle-hooked himself—one of the risks
of heavy studio dating. Swan held a
meeting with Fennell, Krance, and com-
poser Alee Wilder, who was attending
the session as a guest of the conductor.
Names of musieians were tossed baek
and forth. “ITow about L---%"” “No good ;
he’s playing a show at N.B.C. this after-
noon.” “B--- would be perfeet.” “I've
already tried him; he’s out. I left my
number.” Wilder then put forth the

name of another player and the others
nodded vigorously in agreement. The
call was placed; miraculously, the trum-
peter was available and eould make it to
the studio i about 35 minutes.

Five minutes past session time. By
now the din was overpowering. I ecupped
my hands over Iennell’s ear: “Fred,
start rehearsing without the trumpet.
We'll use the time to set our balanee.”
Fennell slipped his baton under his arm
and clapped his hands. “All right, gen-
tlemen, settle down, please! We'll start
with Strike Up the Band.”

The musicians facing Fennell in the
brightly lit hall—probably the only re-
cording studio with chandeliers (see
photo)—were deployed in the following
manner :

All fourteen microphones were set to
a cardioid pattern and fed to three-
channel and monophonic Ampex tape
maechines. The trombones, one percussion,
traps, double hass, frets, accordion, and
organ were assigned to the left channel
of the stereo tape; the French horns, one
pereussion, tuba, and reeds to the center;
and the trumpets, one perecussion, and
some reeds to the right. For better visual
commuuiecation, the trumpets and trom-
hones had been placed on platforms.
Telelunken U-47 mierophones picked np
pereussion, reeds, accordion, Ireneh
horns, and organ; RCA 44’s were em-
ployed for the frets and the rest of the
brass (trumpets, trombones and tuba);
an RCA BK-5 was on the traps; and,
for the double bass, an RCA 77-D.

To the guests in the eontrol room, the
sounds emerging from the three Altee
loudspeaker systems mounted above the

(Continued on page 107)

Fig. 1. Fennell in action.
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LIGHT LISTENING

The King and | (Lincoln Center Original
Cast)
RCA Victor LSO 1092

The famous thirteen-yvear old Rodgers and
Hammerstein musical, “The King and 1. was
selected to open the brand new Music Theatre
of Lincoln Center in New York City, IToused
in the aisle-less 2,700-seat New York State
Theatre, the Music Theatre is the branch of
Lincoln Center devoted to the production of
musical plays, operettas and musical comedies,
Dick Rodgers himself is the president and
producing director of the Center’'s Music
Theatre, a fact that should augur well for
productions of the future. $Said fact doesn’t
seem to make much difference in the case of
this revival of “The King and I” that RCA
has recorded with the Musie Theatre original
cast. Not even Rodgers can surmount the
fact that Rise Stevens and Darren McQGavin
are just not in the same league with Gertrude
Lawrence and Yul Brynner as Anna Leonowens
and the King of Siam. The producers of the
record appear to have had misgivings about
the un-Oriental accent of television's Mr.
MecGavin (“Riverboat” and “Mike 1Tammer”),
He is given considerably less to do here than
Yul Brynner did in the famous Decca record-
ing of the original Broadway production. Lee
Venora, Patricia Neway and Irank Dorrelta
offer substantial help in {he supporting roles
but they don't provide suflicient reason to
place this album on the same footing with
the two “King and I” cast releases (stage
and soundtrack) already in the catalog. This
release does offer something not found in the
earler recordings—the Oriental version of
“Uncle Tom's (Cabin” as told by Tee Venora
and the chorus in the ballet The Small f{ouse
of Uncle Themas. The sound of the album,
recorded in Drooklyn’s Hotel St. George is
below recent Dynagroove standards. Manhat-
tan would appear to have better facilities for
RCA’s show albums.

Morton Gould: Latin, Lush and lovely
RCA Victor LSC 2752

This latest in a long series of Morton Gould
releases offers a fresh tribute to his very high
standards of music making. Some of the tunes
Gould plays here have been known to sound
pretty mediocre in other hands. iy means of
clever and subtle percussion located through-
out the width of the orchestra, the arrange-
ments find new uses for stereo without a trace
of ping-pong effeet. You may even find vour-
self listening with interest to an uncompli-
cated item such as Yellow Bird. The Latin
tunes (Desafinado, Amor, Adios, ete)) fare
extremely well under this treatment. Gould's
famous classie, Tropical, heard in brand new
sound, is almost worth the price of the album
alone.

Eddie Dunstedter: Pipe Organ Favorites
Capitol ST 2068

Any month that sees the release of a fine
pipe organ record is considered a good month
in my book. It's a distinet pleasure to greet
this latest disc hy Eddie Dunstedter. Capitol
Records has always tried to give its leading
organist releases that were free of gimmicked
sound. Dunstedter’s stereo records, dating
back to 1960, provide a good picture of prog-
ress in capturing the challenging sound of a
pipe organ. The pattern of mike pickup is
reasonably uniform throughout the series, al-
lowing one to assess the gradual Improve-
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Chester Santon

menfs in the stereo dise cutting process.
Dunstedier takes full advantage of Capitol’s
Inxariant sound. From the clearly defined
pedal notes at the low end through the lu-
minous colors of the organ’s midrange to the
crystalline highs, this is a recording of nat-
ural, unforced beauty. Four of the selections
have the added appeal of supplementary in-
struments played by John Gray and Milt
Holand. Between them, Gray and Ilolland
weave guitar. mandelin, vibes. marimba and
percussion into the rich sonie patterns of the
Robert Morton four-manual. 24-rank theatre
organ mnow loeated in the Lorin Whitney
Studio, Glendale, California, Deep-voiced
drums embellish the old favorite I Don’t Know
Why while vibes and marimba do the same
for Charade. It must be more than mere coin-
cidence that so many ex-theatre pipe organs
have found their way to California, an area
where good audio components have always
been held in high respect,

Stan Kenton Presents Jean Turner
Capitol ST 2051

I've taken the liberty of boiling down the
title of this album in order to get it within the
confines of a normal heading. Capitol, with no
regard for problems of space, and even less
for the consumer’s sense of the ridiculous, has
given this alhum the following title: “From
the Creative World of Stan Kenton Comes the
Exciting New Voice of Jean Turner.” If this
trend keeps up, the titles in a record review
column are going to read like one long plug
for a series of circus acts. Oddly enough.
puffery of this kind is really unnecessary in
the case of this release because the album does
have a lot to offer the Kenton fan. Jean Turner
turns out to be just the sort of singer this
band has needed for quite a while. It scems to
me that the band’s most famous vocalists such
as Anita O’Day and June Christy were not
able to dazzle the listener with quite the
versatility that Miss Turner displays in this
debut album. Some of the Turner charm may
be a product of her native San Francisco as
she glides through the most complicated of the
slick arrangements provided by Stan Kenton,
Lennie Niehaus and Bill Holman. A working
band such as this one enjoys a great advantage
when it comes to coordinating a vocal and
instrumental line. Unlike the typical make-
up group backing a vocalist at a recording
session after a few hours of rehearsal. the
Kenton erew had a ten month period to work
with Jean Turner on the ITolman and Niehaus
arrangements while on tour fulfilling concert
and dance dates.

Golden Hits of Hawaii

Warner Bros. WS 1549
Let’s Hula

Warner Bros. WS 1550

In these two stereo records the Warner
label provides a reasonably complete course in
the IIawaiian style of relaxation. Beginners
will find the first album the logical entry point
for the uniquely carefree world of one of our
nicer new states, The hasic songs associated
with the islands are presented by a six-man
group called the Outriggers, preoccupied here
with guitars, vibes, Hammond organ and
exotric percussion.

The second album goes a step beyond the
Outrigger’'s—and most other Island releases.
A mixed chorus, recorded in Hawail, sings
native songs in what is claimed to be the first
album recorded specifically for instruction in
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the hula, Warners evidently mean business
because they have a hula instruction booklet
packaged in the album, The clarity of sound
in both records is particularly useful in the
hula-learning disc since the dance is supposed
to be performed in time with the words as well
as the music. These records combine refresh-
ment with relaxation in their sound,

Sammy Spear Orchestra: A Little Travel-
ing Music
London Tape LPM 70068

This reel should serve to reassure other
baton wavers that an orchestra leader can
attain star billing after years spent in the
shadow of a show business phenomenon.
Sammy Spear, the Musical Director of the
Jackie Gleason Show for many seasons, seems
to enjoyv this opportunity to come out from
behind the Roman candle personality of one
of the nation’s leading clowns and make his
owh way on records and tapes. It is a bit of
a surprise to find Spear occupying the London
label in this tape release in view of Jackie
Gleason’s long association with Capitol Rec-
ords. As it turns out, the unbuttoned Spear
style of music making is just the sort of
material that has not been too plentiful on
the British label. Like Gleason, Sammy Spear
is a native of the genial borough of Brooklyn.
Ilis musical credits include sojourns in the
trumpet sections of the orchestras of Benny
Goodman, Morton Gould and Percy Faith, 1lis
radio and recording work as a trumpeter en-
compassed appearances with Andre Ioste-
lanetz and Arturo Toscanini. Reflecting the
specific travels Spear has completed with
Gleason, this album uses the television show’s
That’s a Plenty as a bright intreduction to
far-from-lethargic arrangement of Chicago, St.
Louis Blues, and Back Bay Shujfle,

Skitch Henderson:
Winners

Hollywood Award

Columbia CS 8826

Nancy Wilson: Hollywood—My Way
Capitol ST 1934

On the evidence of these two releases, rec-
ord producers show no sign of running out
of award-winning Hollywood tunes. It seems
to he a deep-rooted tradition in the film
capitol to hand out song awards in lean
vears as well as creative ones. Some idea of
the size of the backlog of award winners cur-
rently available may be gained from the fact
that only two tunes overlap in these widely
different albums, In the Columbia release
Skiteh Ienderson presides at the piano while
his orchestra accompanies him in finely-shaded
versions of Ilollvwood's Dest. Henderson’s
solid talent needs no introduction at this
late date despite the fact that this is his first
disc in the movie catalog devoted solely to
music. The thoroughly adult approach to the
piano has had far more inflitence in the record
field than Heuderson's meager representation
in the LI’ catalog would indicate. (Victor and
Decca, following a pattern all too prevalent
in 1he industry, have discontinued all the
Henderson albums made for them before he
signed up with Columbia.) The orchestra’s
most recent miking is ultar-close and seru-
pulously clean. Piano and percussion, usually
the main stumbling blocks in the production of
truly crisp sound, are models of their kind
here, If you've steered clear of Ilollywood
fare on the grounds of ho-hum perfermance
in the typical release, give ITenderson a whirl.
There's real class in both the playing and the
sound.

Naney Wilson has made enormous strides
in popularity. As happens all too frequently,
with each succeeding release, her style has Dbe-
come mannered to such a degree that I now
find ideal listening satisfaction only in her
earlier albums, Now that Miss Wilson is tread-
ing on the heels of Ella Fitzgerald, it would
be asking too much to expect a reversion to
an earlier style of delivery. In my book, her’s
was one of the freshest volces in the business
as heard on Capitol albums ST 1319 and ST
1440. If, on the other hand, you prefer your
Academy Award winners sung in a super-
charged manner, here's your chance to get
them in natural, eclean-cut sound.
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A cool
100 watts

(with low-heat Fisher transistor-amplifier design)

The new Fisher TX-300 solid-state stereo control-amplifier.
Size: 1514” x 41314” x 11787 deep. Weight: 24 lbs. Price: $329.50. Cabinet: $24.95.

A total IHF music power output of 100
watts is no mean accomplishment in a
single-chassis sterco control-amplifier—but
it is not unique. High power at low dis-
tortion can also be obtained with vacuum
tubes. A really cool chassis can not. That
takes transistors. So does lightweight,
space-saving design without compromise.
(The TX-300 weighs only 24 pounds and
is less than 12 inches decp, despite its
rugged, conservatively rated parts.)) And
the virtual certainty of unlimited life with-
out the slightest service problems takes not
only transistors; it takes Fisher solid-state
circuitry, engineercd for Fisher reliability.

One reason for the light weight of the
Fisher TX-300 is the absence of output
transformers. This has the even more im-
portant benefit of removing all limitations
of bass performance and of transient re-
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sponse ordinarily imposed by transformer
characteristics.

Another remarkable feature is that each
channel has four output transistors for
conservative operation at high power, in-
stcad of the conventional nwo. The rated
power of 100 watts is obtained at 8 ohms,
but nearly as much power is available at
either 4 or 16 ohms, via the special imped-
ance selector switch. The IHF power band-
width (half power at low distortion) ex-
tends from 12 to 50,000 cps!

As for preamplifier and control features,
the TX-300 provides 16 inputs and 10 out-
puts to accommodate every type of pro-
gram source, recording instrument, loud-
speaker or headphone—plus 21 controls
and switches for total contro! of the sound
by the listener.

Next time you are near a Fisher dealer,

The Fisher

Circle 110 on Reader Service Card
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make a point of auditioning the TX-300.
Even if you are not ready to buy it, you
are entitled to hear what you are missing.

FREE! $2.00 VALUE! Send v
for your free copy of The New THE NEW

Fisher Handbook. This entirely FISHER

new, revised and enlarged edi- HANDBOOK‘
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tion of the famous Fisher high
fidelity reference guide is a
magnificent 76-page book. De-
tailed information on all Fisher
stereo components is included.

Fisher Radio Corporation
21-40 44th Drive
Long Island City, N. Y. 11101
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*Slightly higher on the west coast.

F@ath@rW@ight .

with a wallop

The KLH Model Sixteen is probably the smallest
integrated stereo amplifier in its power class.

We designed it that way. Small enough to fit into
any room. Handsome enough to be welcome there.

But small size and good looks are only the begin-
ning. The Model Sixteen really delivers all the advan-
tages of transistor design that you’ve been promised
for so long.

This is a full powered, full performance amplifier,
with 70 watts of wide-band steady state power — 200
watts of peak power.

This is clean power ... KLH clean. Distortion
levels are insignificant from 25 to 20,000 cps.

This is reliable power, far bevond the potential of
any tube amplifier. (There is no known aging process
in a transistor.) The Sixteen can’t be shorted out or
burned out in use. A unique electronic circuit, designed
by KLH, eliminates the need for fuses or circuit break-
ers in the speaker outputs.

We saved the best for last. The price is a feather-
weight, too. .

Just $219.95. The cabinet is optional at $19.95."

That’s less than you’d pay for one of those big
heavy old-fashioned jobs,

We designed it that way,

13807 g
1 ,,‘ii* l i I'"ig.{ KIH RESEARCH AND DEVELOPMENT CORFORATION
1 LH

[ s |
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Toros and Toreros
Capitol ST 10350

IFor many years this label has explored the
musicial byways of the globe in its exhaustive
“Capitol of the World”’ series. In earlier days
the task was simpler than it is now because
mono was more easily handled by the record
ing crews of the individual countries involved.
This record from Mexico indicates that distor-
tion-free stereo is by no means a one hundred
percent certainty in that part of the hemi-
spheve. But for the gquality of the sound,
definitely on the sour side, this release would
have filled an intevesting niche among the re-
cordings we have of authentic band music of
the bull ring. La Banda de Genaro Nunez is
heard in a program of comparatively recent
pasodobles written in honor of contemporiry
hullfighters such as Paco Camino. Capetillo and
Del Olivar. This interesting project comes a
cropper, unfortunately, because the sound
simply isn’t up to what we now expect of a
ranking label such as Capitol.

Glenn Miller on the Air
RCA Victor LSP 6101

The excavation of old Glenn Miller dises
still goex on. This three-record album con-
fains a slew of material recorded off the air.
Some of the forty selections go so far back in
time only a few listeners will believe that
Miller once playved suech gems as Pin Ball
Paul, Papa Niccolini and The Gentleman Needs
a Shave. All this took place back in the late
Thirfies and early Torties while the band was
filling a succesion of dates at the Paradise
Restaurant, The Cafe Ronge, Meadowbrook
and Glen Island Casino. The indifferent fre-
quency range of the dises kills what little
aural difference were once discernible in the
original broadecasts.

The Very Best of David Rose
M-G-M SE 4155

With thirty albums in the current LI cata-
log, David Rose can hardly be considered a
stranger in any liome where a better grade
of popular music is enjoyed. Of these albnms,
(a few on the Kapp lahel, the rest on MGM)
I would immegiately pick this release as the
best stereo representation of the long famous
talents of David Rose in both the composing
and conducting departments. Considered in
the light of Rose’s musical output over the
vears, this release comes close to being the
cream of the crop. Hardbitten record buyers
are apt to suspect (sometimes with ample
reason) that a release that is a good offering
in terms of performance and musical content
is remiss in the sound depurtment, Such is not
the case in this recording. The choice of hall
location for this particular session mukes up
for the compression present in the re-record-
ing process that is part of a 21-channel under-
taking. Val Valentin, director of engineering at
MGM, recorded this fifty-piece orchestra on the
main floor of the Palladium Ballroom in 11olly-
wood. With plenty of room for each section
of the orchestra, the familiar Rose classies
(still tops in their class) get a chance to
bloom anew. Our Waltz, Holiday for Strings,
Deserted City and Dance of the Spanish On-
ion have done their share in building the
reputations of Morton Gould and Andre Kos-
telanetz along with that of their creator.
They’ve never sounded better in this definitive
rreatment by the composer. Several David
Rnse novelties of smaller fame should get a
lift as a result of this attractive album. His
Holiday series ,for example, is more exten-
sive than many listeners realize. Anyone who
has ever struggled with the casual action of
a smooth-running trombone will enjoyv the
precision of the RRose trombone section in the
composition, Holiday for Trombones. Liqual
examples of taste and polish are to be found
throughout the rest of the album. A careful
reading of the credits on the back of the
album will reveal a wrinkle you don’t see
too often., Along with the names of the pro-
ducer, engineer and photographer of the
cover is to be found the name of James DI.
Lansing as exclusive supplier of the play-
back speakers used by MGAL in this recording
session, P
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Until another stereo tape recorder matches all the
jollowing features, the Ampex 2000 will set the standard
in stereo tape recorders. Ask anyone who knows.

Automatic threading. Merely lay tape in
slot and that’s it. Thread tape in the time
it took to read this paragraph.

Double Capstans. Provide constant tape
tension resulting in fidelity al 3%/ crowd-
ing that of 7'/2 ips! Plus—eliminales the
need of pressure pads. Benefit: no excess
wear of the heads!
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Diecast aluminum frame (and rigid block
head suspension). Built like a truck (try
banging other units with plastic frames!).
Keeps wow and flutter at an all-time
low, low,

Have we piqued your interest? We hope so . .

RECQRD
REVERSE J

SICNAL

Automatic reverse. Subsonic signal can
be added (by you) at any point on the
tape. Result: continuous music with no
fuss, no foil.

i

Styling. Note how form has followed
function, No frills—just good looks that
blend with any decor. And anyone can
learn how 1o operate il in but minutes.

o - oo
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Quality control. Guaranteed by Ampex
with their full year service on all parts
andt labor. Need we say more?

Frequency response at 7'/2 ips.
average (production run: =2db, 30-18 000 cps
Buaranteed minimum: x3db, 50-15,000 cps
Signal-to-noise at 7Yz ips
average (production run): 52 db
guaranteed minimum: 49 db
Wow & Flutier at 7'/2 ips:
average (production run): 1/13 of 1/ {0007}
guaranteed minimum 1/8 of 1% (.0012)

Guaranteed specifications. And only
Ampex can dare do it. Reasons: only the
best engineering, quality control, and ma-
terials (plus the Ampex name) go into
every Ampex lape recorder.

Ampex heads. The heart of the Ampex
tape recorder; micro-calibrated, they're
produced to professional standards and
are the finest heads to he found on any
amateur or semi-professional equipment.

Professional heritage. Over 20 years of
experience in every area of tape elec-
tronics for industry and the military.
There’'s a reason why most recording
studios use Ampex recording equipment.

. for we've got a

most engaging and complete story to tell you about the Ampex
2000 stereo lape recorders. Write.

Ampex Corporation

Consumer Products Division
2201 Landmeier Road

Elk Grove Village, ltlinois 60007
In Canada, write:

Ash anyone who hnows,

Ampex of Canada, Rexdale, Ontario.
Please send me all available literature.

Name

Addres

State.

—_—————— ]

r——————— —

Circle 112 on Reader Service Card
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EDITOR'S REVIE

THE PACE QUICKENS

The evidence of the recently-coneluded Iligh idel-
ity Show in San Franeiseo, and our preview of the
New York Show this month, conclusively demonstrates
the quickening pace of the trend towards solid-state
devices. Last year the major portion of most major
lines was tube, with enough trausistor units to provide
a solid-state ‘‘veneer.”” This year there are at least
equal numbers of tube and transistor units, and some
lines are totally solid-state. Obviously, by next year
we will witiess a reverse situation ; tube units will be
in the minority.

Is there a technical reason for this inereased pro-
duction of solid-state equipuient?

Partially.

It seems that the transistor manufacturers have
finally come to grips with a charaeteristic of transis-
tors which has caused much grief in the past: second-
ary breakdown. It was this characteristic (not alone
of course, but a major factor) which caused so many
unexpected failures in the past. Now, although there
is still some ambiguity as to its ecauses, the transistor
manufacturer can define the area of operation wherein
the transistor is safe. The circuit designers at last can
design ecircuits and be assured that the devices are
safe enough within given ratings.

Another catalyst was the reduction of cost of silicon
devices. Silicon transistors are more rugged than ger-
manium transistors, espeecially when high power is
required. Unfortunately, up until last year, a silicon

device cost five-to-ten times as much as an equivalent
(power) germanium. Of course this placed it well be-
yond the realm of commmercial possibility., Can you
imagine the price of an amplifier wherein the output
transistors alone cost the manufacturer about $100%

Last year the price of silicon transistors was re-
duced so that the ratio is now perhaps two-to-one or
less. Certainly a reasonable price to pay for extra
ruggedness. (By the way, it should not be assumed
that silicon devices necessarily perform better than
germaniunt devices just because they are more rugged.
Performance depends on a variety of clharacteristies
whieh vary from one transistor type to another.)

One of the major catalysts for the quickening pace
is not at all technieal in the sense of new discovery;
it is the increasing sureness of the engineers in design-
ing with transistors. It is certainly to be expected that
a new technology would take a certain amount of time
to be absorbed, and transistors are a new techuology
as compared with tubes. An example of this was the
almost universal use of tubes in the first multiplex
adapters, and now they are almost universally solid-
state; in the rush to get multiplex adapters into pro-
duetion, engineers naturally used deviees with which
they were more familiar,

Now that the trend towards transistors is clearly
established, we can expect designs to become inecreas-
ingly sophisticated as engineers discover those ‘‘little
tricks’’ whieh eome only with experience. Also we can
expect improved transistors at much lower prices. An
exciting period of discovery is in store for us.

aymgd V. Pepe

As announced but briefly in our September issue—
because of the time we received the sad news—Ray-
mond V. Pepe died in Los Angeles on August 15 fol-
lowing a heart attack. Chairman of the Board of the
Institute of High Iridelity, Ine. since May of this year,
he had previously served two consecutive two-year
terms as President of the Institute.

Born in New York City on February 9, 1912, he
went from Columbia University to the comptroller’s
office of New York City under Mayor LaGuardia. Mr.
Pepe was associated with TWA before World War 11,
served as a major in the U. S. Army, and after the war
occupied various positions in Southern California in-
dustry, including that of general manager of Timm
Aireraft Corp. Ile joined James B. Lansing Sound,
Ine., in October, 1955, where he served as director of
the company’s worldwide marketing activities until
his death.

IIe is survived by his wife Karla and daughter Lori,
2%. Ray was tireless in Lis service to the industry
and to the Institute, continually beyond the call of
duty. The entire audio industry—and speecifically
those of us who were privileged to work closely with
him in Institute activities—will find it difficult to for-
get his personal charm and lis diplomacy in dealing
with the problems which have confronted the industry
during his years of tenure. We shall all miss him.
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look what's happened to the

FOUR MICRO-MAGNETIC’ 15° PICUPS!

Whether you own a record changer, automatic turntable, or a professional type manual
turntable Pickering has engineered the RIGHT 'V-15 pickup for you. If it's RECORD
CHANGER application, where high output and heavier tracking forces are required try
the IKBEW AC-1 | Most of you, no doubt are tracking lighter on the late model AUTO-
MATIC TURNTABLES and will use the Or if a professional type MANUAL
TURNTABLE is your choice you'll need the even more compliant And if
it's unexcelled tracking ability you're seeking, you will demand the ELLIPTICAL STYLUS
PICKUP IRBEF AME -1] All four of these pickups are radically different from any other
cartridge. You can see the difference. You can hear the difference. Pick up a V-15. Note
its light weight—only 5 grams. Perfect for low mass tone arm systems. Now, see how
Pickering’s exclusive “Floating Stylus” and patented replaceable V-Guard assembly pro-

tects your record and diamond as it plays.
*Trade Mark of Pickering and Co., Inc.

[ | [ | ]
FOR THOSE WHO CAN[HEAR | THE DIFFERENCE PICKERING & CO., INC. PLAINVIEW, N.Y.

THE WORLD’S LARGEST AND MOST EXPERIENCED MANUFACTURER OF MAGNETIC PICKUPS
Citcle 113 on Reader Service Card
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Should Sherwood’s new

solid-state amplifier be rated at
150 watts?...300 watts?...or 100 watts?

Audio power should be one of your major criteria of am-
plifier performance. The important thing is to use the
same yardstick of comparison.

Among responsible component manufacturers, the
commonly-accepted expression of audio power today is
“MUSIC POWER”—the amplifier’s output capability
across the full spectrum of orchestral sound.

If you simply like to play with bigger numbers, multiply
MUSIC POWER by two (the way some manufacturers do)
and you get “PEAK POWER?”. It’s exactly the same rating
but it looks twice as powerful.

But the really important measurement is “CONTINUOUS
SINE-WAVE POWER” with both channels operating
simultaneously. This is the meaningful measurement, used
in laboratory work. It separates the wheat from the chaff.

Sherwood’s new S-9000 delivers 150 watts of MUSIC
POWER ...300watts of PEAK POWER ...and 100
watts of CONTINUOUS SINE-WAVE POWER at
less than Y6 % harmonic distortion. (At normal levels,
distortion never exceeds 0.15%).

Unequalled power —by any standard —is just one of the
important engineering advances built into the new Sher-
wood solid-state amplifiers. Here are some more:

Military-type Silicon Transistors, Used exclusively throughout
Sherwood circuitry. Twice the heat-reliability of ordinary ger-
manium transistors. Safe for even the most confined custom
installations.

Exclusive transistor short-circuit protection. (Pat. Pend.) New
system virtually eliminates transistor failure or fuse replace-
ment due to shorted speaker terminals or other improper op-
eration.

Additional features: Phono input noise less than —65db., with
no microphonics or hum / Professional Baxandall tone controls /
Tape monitoring and tape-head playback facilities / Stereo
headphone jack with speaker disabling switch / Glass epoxy
circuit boards / Compact size—14" x 4” x 12%" deep.

sELECIOR STEREOQ ~ MONO
L

nGRG  Tuntd wotm - o

4 wean = »w. - ™
Q¢
' ...
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e ———

For complete specifications and new catalog, write Dept. A-10.

|

i

: | Wait till you hear
| i Sherwood'’s new Tan-
{ ! glewood 4-way

. speaker system!
Each six-speaker

( system handies 75

7]’ watts of program
material. Unique de-
sign of dual, 107
uniflex woofers
achieves unprece-
dented 34-cycle
« closed-box reso-
nance. Overall re-
sponse: 29-17,500

150 WATE SOLID-STATE STEREO AMPLIFIEX
.

o

SALANCE -

TRESE LOUDNESS

Model $-9000 / solid-state,
integrated stereo amplifier / $299.50

Prices sfightly higher in Far West

HIGH
FIDELITY

SHERWOOD ELECTRONIC LABORATORIES, INC., 4300 NORTH CALIFORNIA AVENUE, CHICAGO, ILLINOIS 60618
Circle 114 on Reader Service Card
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An Electronic Organ Design

WINTHROP S. PIKE

A pipe organ enthusiast’s design for an electronic organ which may well outperform many pipe organs.
His thesis is that 2-5 ranks of oscillators would provide organs of good-to-excellent characteristics.

N A RECENT article in this magazine
(“Organs and Organ Musie,” Octo-
ber and November, 1963) I attempted to
show that ceertain definite requirements
must be met in an organ if one is to he
able to play the classic literature of the
instrument upon it. These requirements
were spelled out in some detail. Being
human, I found it quite impossible to
avoid letting my bias (toward the pipe
organ) show. Several readers took me to
task for my ecritieal attitude toward elee-
tronie organs. In the light of this, it is
obviously incumbent upon me to come
forward with some conerete suggestions
for their improvement. This article does
so, presenting a design which, I believe,
will be satisfving to play and eapable of
doing justice to most of the literature.
Though T must emphasize that I haven’t
actually built this organ, it is a “paper”
design, there is nothing new or untried
in it (no new principals). To my knowl-
edge, however, there is no commiercial
instrument quite like it in all respeets.

It seems clear at the outset that the
major problem is economie rather than
technical. Although many pipe organists
would not agree with me, given ample
funds, T believe that it is perfectly pos-
sible to build an electronie organ whiech
is virtually the equivalent of a fine pipe
organ. One has only (?) to design a
good pipe organ, then set about substi-
tuting a suitable electronie tone genera-
tor for each pipe therein. Due attention
must be paid to hoth the transient and
the steady state regimes of each pipe’s
speech for success. I'or many classes of
tone satisfactory methods of simulation
have been found. The result will not be
inexpensive. Several such organs have
heen built by at least one of our leading
manufacturers (Allen) and they have
heen universally acelaimed. See, for ex-
ample, page 356 of the current (7th)
edition of Barnes’s “The Contemporary
Ameriean Organ.”

Most of us, however, both have less
grandiose intentions and appreciably less
ample purses. A more modest instru-
ment would suffiec for home use. The art,
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IN TWO PARTS—PART ONE

The Great Division of a Small
Pipe Organ.

Fig. 1.

then, lies in designing an instrument
whieh, while remaining capable of han-
dling the demands of the literature, will:

1. Use a minimum of costly tone gen-
erators.

2. Exploit as fully as possible certain
practices possible only in an electronie
organ.

Let us examine some of the possibili-
ties.

Broadly speaking, there are two gen-
eral approaches to the problem. The first
is to use continuously running tone gen-
erators, switehing their audio signal out-
puts iuto the input of the tone forming
and reproducing systems hy means of the
playing key contacts. The Hammond,
Baldwin and Schober organs and some
of the recent Conn instruments are ex-
amples of this technique. The second
method is to actually start and stop the
tone generators (oscillators) with the
playing keys. The Allen, Artisan, Rodg-
ers and early Comnn organs use this
niethod. What ave the relative merits of
each?

Continuously ruuning generators have
a number of advantages. First, there is a
wide choice of available generator types,
hoth electro-mechanieal and all eclee-
tronie. In the latter, frequency division
may be used, reduecing the tuning prob-
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lem to a mere 12 adjustments for the
entire organ. As all piteches produced
by the organ are continuously available,
they may be collected by suitable key-
board bus bars each of which operates
at a different piteh level (8 ft., 4 ft., 2
ft., and so on). By applying “formant”
filters to the outputs of these bus bars it
is readily possible to get, say, 8 ft. tone
of one timbre and 4 ft. tone of some
other timbre simultaneously from only
one set of generators. The economic ad-
vantages of this are tremendous. Ninety-
seven generators will eover the entire
range of needed pitches, from the bottom
note of a 16-ft. stop to the top note of a
2 ft.

On the debit side, three eriticisms may
he levelled at this approach. First, the
ensemble (chorus effect) of all the com-
mereial instruments using this prineiple
known to me is inferior to that of even
the smallest instruments using keyed
oscillators. This remains true despite the
employment of a variety of extraordi-
narily ingenious techniques for improv-
ing the ensemble which have been in-
vented by some of the most hrilliant men
in the industry.

Second, most well-voiced ranks of
pipes are fairly uniform in loudness and
timhre over the normal, five octave, range
of the manuals. Any self respecting pipe
organ Trumpet stop, for example, will
have much the same power and harmonie
struetnre from top to hottom. This isn’t
always trne of orchestral instruments,
but it is true of well-voiced ranks of or-
gan pipes. Such uniformity of loudness
and timbre is difficult, if not impossible,
to obtain in the frequency divider type
of organ. The Trumpet stop, for ex-
ample, is usually made with a single
resonant eireuit attempting to cover the
entire range. Similarly, the vesistance-
capaeitance high-pass and low-pass fil-
ters used for string and flute tone offer
like problems. It is indeed a tribute to
the skill of the designers of these organs
that they are as good as they are.

But an even stickier wieket is the mat-
ter of realistie attack eontrol. I feel that
this is most important, particularly when
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Fig. 2. The five middle C pipes of the

Great. From left to right they are: (A)

Quinte, 1-1/3-ft.; (B) Fifteenth, 2-ft.; (C)

Principal, 4-ft.; (D) Gedact, 8-ft.; and (E)
Oboe, 8-ft.

the organ is to be used in a non-rever-
berant home enviroument. Organ pipes
do not have an instantaneous attack.
Figure 1 shows souie of the pipes of the
Great division of my organ. There are
five stops (i.e. five ranks of pipes) on
the Great of this organ. All five of the
middle C pipes are shown in Fig. 2. The
middle C of the 8 ft. Gedact, shown at
D, takes about 15 cycles to build up to
full amplitude after wind is admitted to
it by the eclectro-pneumatic slider and
pallet chest upon which it is planted.
Further, when the wind is cut off, it takes
about the same time to stop sounding.
Since the frequency of this pipe is
roughly 260 eps, this corresponds to an
attack time of 15/260 second or a little
less than 60 millisecond.

The middle C of the 4 ft. Prineipal
(2C) requires about the same number of
cycles to start. However, since its fre-
quency is twice that of the Gedact (an
octave higher) it reaches full amplitude
in half the time, 30 milliseeonds. The 2
ft. Fifteenth (2B) takes only 15 millisee-
onds. When all three of these stops are
drawn and middle C is played, the result
is complex. The pipes actually come on
one after another starting with the
Fifteenth. As all pipe organs have be-
haved in preeisely this fashion for cen-
turies it seems perfeetly natural to our
ears and one must not too hastily label
the phenomenon a “defect.” How are we
to simulate it with continuously running
generators?

It is difficult to find an economieal
niethod for doing so. Whatever cireuit
one uses must he repeated for each play-
ing key of the keyhoard(s) at each dif-
ferent piteh playable on that key. Thus
a 61-note manual with three pitehes (8,
4 and 2’) will require no less than 183
attack control deviees if several tone
colors are to be derived at each piteh.
There’s room for invention here.

One manufacturer (Baldwin) has sue-
cessfully used variable resistance key
contacts. Although these do mitigate the
abrupt attacks which this organ would
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otherwise produece, the attack timing re-
lationships existing in real ranks of pipes
are not preserved. Another manufae-
turer (Conn) has recently applied a
novel transistor keyer to the produection
of certain voices. This may well be a
good solution, though I have not yet had
an opportunity to hear this organ in aec-
tion.

With individually keyed oseillators
the problem does not exist. By arrang-
ing the playing keys to apply plate (or
collector) voltage to the osecillators
through suitably proportioned resistance-
capacitance filters, any desired attack
time can be produced and the attack
times of a rank of oscillators can be made
approximately inversely proportional to
frequeney as is the case in a rank of
pipes. As an added bonus, the key con-
tacts are no longer in the audio signal
paths. Contact and wiring eapacitances
cannot create a crosstalk problem and
exotic contact materials are not required.

A price must be paid, however, and it

is not trivial. A major constraint is im-
mediately placed on the design. Tt is this.
One cannot readily play a rank of keyed
oscillators with one timbre at one pitch
level and another timbre at some other
pitch level simultaneously. Thus such a
simple and useful combination as an 8
ft. Flute plus a 4 ft. Prineipal will re-
quire two ranks of oscillators. If, how-
ever, one wants an 8 ft. I'lute plus an 8
ft. Prineipal (both stops the same piteh)
this can be approximated with a single
rank by means of appropriate tone
changing ecireuits. Many examples of
these can be found in the litera-
ture.*%%5  Despite this restriction,
which will invariably tend to make an
individual oseillator organ more expen-
sive, the advantages in tonal realism
seem to me overwhelmingly in favor of
using this approaels,

Now each oscillator of our organ is
going to cost close to $5.00. Some typical
circuits are shown in Fig. 3. Note that
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Fig. 3. Some typical oscillator circuits: (A)

Flute oscillator, 32 cps to 8000 cps; (B)

Principal oscillator, 65 cps to 4000 cps; (C) Oboe oscillator.
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Fig. 4. A pair of 32-contact “switches”
such as are used in the Pedal division.

even the simplest eireuit, the Flute oseil-
lator of (A), requires one coil, 5 capaci-
tors, 6 resistors, one potentiometer, and a
transistor. I'or more ecomplex tones more
components are added as in (B) and (C).
One can’t skimp on quality either, unless
one is willing to put up with a frustrat-
ing amount of unreliability or tuning in-
stability. For one manufacturer this
means Permalloy toroidal inductors and
Mylar-film eapacitors. The $64 question,
then, is just how many expensive oseilla-
tors does one need?

For at least 50 years, the so called
“unit” prineiple has been used to reduce
the number of tone sources in both pipe
and electronic organs. Most of yester-
day's theatre organs, for example, were
unit organs and paradoxieally many a
“olant $50,000 Wurlitzer” had fewer
actual pipes than its less pretentious
cousin in the little churech around the
corner. Curiously enough, with modern
electronie eireuitry the possibility exists
of building a better unit organ than one
can with pipes, although the technique
for doing so, which I shall propose now,
has not been widely exploited. This comes
about because of the fact that transistor
oscillators ean be made to have virtually
constant frequeney over a wide range of
supply voltages. This is totally unlike
organ pipes in which relatively small
changes of wind pressure will affeet hoth
the pitch and speech very markedly. Let
us explore this possibility, first digress-
ing long enough to make sure that hoth
the “unit” principle and its shorteomings
are fully understood.

Consideration of a conerete example
is the easiest way to ecome to grips with
this rather confusing subjeet. Let us sup-
pose that one wants both 8 ft. and 4 ft.
Tlute stops on a particular manual of an
organ. The best and oldest way of doing
this is with two separate ranks of pipes.
One 61-pipe rank is used for the 8§ f{t.
Flute and a seeond 61-pipe rank for the
4 ft., making a total of 122 pipes. This
is what would be found in a so ecalled
“straight” pipe organ, such as that shown
in Fig. 1. The great advantage of this
arrangement is that one has complete
freedom in adjusting the timbres and
dynamie levels of the two ranks to pro-
duce the best result. One rank might be
a stopped flute and the other open, for
example. Usually the 4 ft. rank will be
softer than the 8 ft. Also, both ranks will
be nearly uniformly loud throughout
their ranges or may, in some cases, be
voiced so as to grow almost imperecepti-
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bly louder as one proceeds from the bass
upward into the treble. It takes a lot of
pipes. At about the time that eleetric ac-
tions were introduced into pipe organs,
it was realized that the flexibility offered
by sueh actions made is possible to do
something about this. An approximation
of the same result can be made by using
only one extended rank of 73 pipes; a
“unit” rank. One simply takes the 8-ft.
rank, adds an extra octave of 12 pipes on
the top end and puts in some additional
switching. When the 8-ft. stop is drawn
on the console, the 61 playing keys are
connected to the lowest 61 pipes by means
of a 61-contact relay. When the 4-ft. stop
is drawn, a second relay connects the
keys an octave higher, using the top 61
pipes. Obviously the prineciple can be ex-
tended as far as one likes. In pipe organ
parlance such relays are called switches,
the term relay, for some perverse reason,
having a quite different meaning. A pair
of typical 32-note “switches” such as
might he used in the pedal division of an
organ, is shown in Fig. 4. In some organs
the switches are an integral part of the
key mechanism.

While in the example cited, this would
save no less than 49 expensive pipes, the
results in a pipe organ are never as good
as if individual ranks had been used. For
one thing, both stops, since they come
from the same rank, must have the same
timbre. More serious, the normal loud-
ness balance whiech would exist between
8-ft, and 4-ft. ranks is upset. If the rank
is used at only these two pitehes this isn’t
particularly serious, but if it is further
extended to higher pitches the result will
he unbearably shrill. The usual corrective
expedient is to roll off the loudness in the
treble end of the rank. While the required
rolloff varies with the timbre of the rank,

the acoustical environment of the organ,
and the tastes of the voicer, it is always
considerable. Figure 5 shows the mea-
sured amplitudes of two unit ranks of
oscillators in a good commercial elec-
tronie organ. Note the eurve for the unit
Flute, shown by the solid line. Aside from
some seemingly large (but surprisingly
innocuous) ups and downs caused, ac-
cording to the manufacturer, by eompo-
nent tolerances, there is a general down-
ward trend in amplitude as one goes up
in frequeney. The top note of this rank
is intentionally about 30 db down from
the bottom one.

Apparently the ear is more eritical of
Principal tone, with its greater harmonie
content. The dashed line depiects the re-
sponse of the Prineipal rank of the same
organ. The manufacturer has found it ad-
vantageous to equip each oscillator of
this rank with an individual output con-
trol. Note the remarkable uniformity up
to about note 61, followed by the gradual
roll off to the top note. In this rank the
top note is only down about 17 db from
the bottom note but it is a short rank,
having only 72 oscillators.

This treble rolloff is not a good solu-
tion, though it is the only one possible in
a unit pipe organ. First, in playing ordi-
nary four part harmony (such as a sim-
ple hymn) the top note tends to be the
weakest. Secondly, there seems to be
something aesthetically wrong in having
a melody grow weaker as it ascends in
piteh, as must inevitably happen in the
usual unit organ. As one disenchanted
writer® has put it, “None of the great
organs of the world are unit organs.”

Fortunately, this dilemna can be solved
in an electronic organ, removing these
objections to the use of unit ranks of

(Continued on page 116)
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Fig. 5. Measured levels of unit ranks in a commercial electronic organ.
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All Silicon Tape Playback
Preamps and Recording Circuit

DR. JOHN ABAJIAN, JR.* AND DWIGHT V. JONES*

Frequency response at 173 ips of = 2 db from 40 cps to 15 ke, with an over-
all system noise figure of 53 db at lessthan 1% total harmonic distortion.

This article presents an economical
stereo tape recording eireuit and play-
baek preamp using 22 silicon transistors
and featuring multi-position equalization
networks for flexibility. The record am-
plifier can accept a variety of inputs,
either high or low level, and from either
a tape head or high-impedance miero-
phone. Mixing of high-level inputs with
low-level channels is adjustable, and a
VU-meter cireuit is included. Precautions
have been taken to maintain high signal-
to-noise ratios and low distortion. The
front and back view of this system are
shown in Fig. 1. The tape transport is u
pre-production Viking model 230.

In May of 1960 CBS laboratories de-
seribed a tape cartridge system utilizing
a new developmental low-noise high-
frequeney tape, produeed hv Minnesota
Mining Company together with a speeial
“playback only” head with an ultra-
narrow gap of 50 microinches. The new
tape systent was compared w'th an orig-
inal 15 ips tape master. For this suceess-

* Universily of Vermont, Burlington, V1.
} General Eleciric Co., Syracuse, N. Y.

ful  demonstration, some sections of
music were alternately transeribed from
the original master and the 17 ips nar-
vow track version of the 15 ips half-
track tape. A similar systein was made
available commercially by the Revere
Division of 3M whieh compares favor-
ably with many 7% ips reel-to-reel ma-
chines.

The system to be deseribed is a solid-
state design using a narrow gap head
with a choiee of the new or conventional
tapes at 1%, 334, and 7l ips. The
solid-state design necessitated the selee-
tion of some of the newer low-impedance
heads manufactured by the Nortronies
Company. Nortronies has introduced a
new quarter-track, medium-impedance
(400 mh), hyperbolic “playback only”
head, with a 0.00005-in. gap. This head
is designated B2Q7F. The “record onlyv”
head is B2Q4R, which has an induetance
of 60 mh and a 0.0005-in. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>