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The latest high fidelity developments from Rek-0-Kut Co., Inc., 38-19 108th St., Corona 68, N.Y.

TURNTABLE NEED IN STEREO MET BY NEW RONDINES!

Expanded Rek-O-Kut Line Covers All Levels of Consumer
Demand — New Low Prices Start at $39.95.

Single-Speed in Kit Form—$39.95

SPECIFICATIONS Model K-33

Assembly Time: Approximately 30
minutes with simple tools. Mount-
ing template supplied

Noise Level: 47 db.

Motor: Induction—4-pole—built to
Rek-O-Kut specifications.

Speed: 333 rpm.

Belt: Special endless woven fabric
with thickness held to = .001.
Adjustment for belt tension.
Built-In Strobe Disc: For checking
speed.

Minimum Dimensions For Cabinet
Installation With Rek-O-Kut S-120
Arm: 1732 x 1634.

Turntable: Tapered for easy disc
handling. Solid cast aluminum
lathe-turned.

3-speed Hysteresis
Synchronous Motor—$99.95

SPECIFICATIONS
Model B-12GH
Noise Level: 53 db.

Motor: New design, self-lubricating, Hysteresis Synchronous.
Speeds: 3313, 45 and 78 rpm.

Speed Selection: Single selector knob. Idler is disengaged in
“off” position.

Built-ln Strobe Disc: For checking speeds.
45 RPM Hub: Built-in retractable.
Pilot Light: Jewelled neon light acts as “on/off” indicator.

Chassis Deck: Cross-ribbed cast aluminum. Designed for
flush-mounting in rectangular cut-out.

Minimum Dimensicns For Cabinet Installation With Rek-O-
Kut S-120 Arm: Left to Right 1734; Front to Back 16”; Height
above Deck 3”; Height below Deck 612",

Turntable: Solid cast aluminum—lathe-turned. Tapered for
easy disc handling.

Single-Speed Hysteresis
Synchronous Motor—$69.95
i

SPECIFICATIONS®

Mode! N-33H

Noise Level: 53 db.

Motor: New design, self-lubricat-
ing, Hysteresis Synchronous with
special breaking for reduction of
coasting.

Speed: 33Y3 rpm.

Belt: Special endless woven fabric
with thickness held to = .001.
Adjustment for belt tension.
Built-In Strobe Disc: For checking
speed.

Chassis Deck: 1578 x 15 Aluminum
Minimum Dimensions For Cabinet
Installation With Rek-O-Kut S-120
Arm: 1734 x 1634,

Turntable: Solid Cast Aluminum
lathe-turned. Tapered for easy disc
handling.

NsTITCTE O
HICH FIDELITY
HANUPACTUREAY

All-New Rondines Offer Matchless Performance — Fashion-Keyed Styling!

With the new advanced Rondines,
Rek-O-Kut has again set performance
standards far beyond any consistent
attainment by other brands! In addi-
tion to great new operational perform-
ance and convenience, Rek-O-Kut has
added fashion-keved styling with strik-
ing designs created by George Nelson,
noted industrial designer. The lathe-
turned cast-aluminum tables are now
tapered for easy disc handling and the
compact, modern over-all turntable
decor is highlighted by the attractive
finish in black and aluminum.

LY

&3

The K-33 belt-drive Rondine in
kit form answers the tremendous de-
mand by the budget-conscious “teen-
age,” and college groups, as well as the
“do-it-yourself” fans. Even with a Rek-
O-Kut or Audax Tonearm Kit, the K-
33 matches or betters the price of
“High Fidelity” changers! Simple as-
sembly with ordinary tools can be ac-
complished in less than thirty minutes!

Owners and buyers of more elabo-
rate sterco component systems will wel-
come the advent of the single speed
and 3-speed Rondines with hysteresis

Circle 42-01 on inquiry form page 73

synchronous motors at unprecedented
low prices. This broad selection is fur-
ther widened by the continued avail-
ability of the famous Rondine Deluxe
(B-12H) with custom hysteresis
motor and the ever-popular 2-speed
Rondine Juniors (L-34 and L-37).

Ask About the New Rek-O-Kut Stereo
Tonearms — also Stereo Conversion
Kits for converting A-120 and A-160
Arms to Stereo.

WRITE FOR LATEST CATALOG

ELECTRONIC TECHNICIAN ¢ Stereo,

ENGINEERED FOR THE STUDIO...DESIGNED FOR, THE HOME

Export. Morhan Exporting Corp., 458 Broadway, N.Y. 13 e Canada: Atlas Radio Corp. 50 Wingold Ave., Toronto 10, Ont.
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- Circle 45-01 on inquiry form poge 73

Every part of every COJZCU” O changer
is precision-engineered to meet the rigid demands of Stereo

The new stereo records require a higher
standard of performance from your record
changer than do standard LP’s because stereo
cartridges are extra-sensitive to noise. That’s why.
in planning your stereo system, you begin with the
Collaro. Every part of every Collaro changer is
precision-engineered to meet the rigid quality
demands of stereo.

The motor (see A above) is dynamically bal-
anced, so rigidly mounted that wow and flutter
specifications are superior to any changer.

The spindle assembly (B) reflects this pre-
cision quality in every part. The spindle itself
is micro-polished for complete smoothness.

The senxitive velocity trip mechani=m {parl
shown in C) has been designed so that the

Circle 46-01
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changer can trip ai extraordinary light tracking
preszures.

The exclusive Collaro transcription-type tone
arm (D) with the new plug-in head (E) is de-
signed to eliminate all resonances in the audio
spectrum. The new four-pin head — the only high
fidelity changer with this feature — provides the
ultimale in noise-reduction circuitry.

There are three Collaro changers ranging in
price from $38.50 to 849.50. No matter which you
select, you're sure to start your system off right
when you choose Collaro — the turntable that
changes records.

For new Collaro catalog write to Dept.ET-9,
Rockbar Corporation, Mamaroneck, New York.

on inquiry form poge 73

ELECTRONIC TECHNICIAN * Stereo,

Rockbar
is the American

sales representative
for Collaro, Ltd.
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The Meaning of Stereo

Stereo means a new horizon of electronic enter-
tainment. A refreshing treat is in store for the
thousands of audio enthusiasts and millions of music
lovers who have made the term High Fidelity a
byword in American homes.

Stereo—short for stereophonic sound—adds the
dimension of depth to our listening pleasure. It en-
hances the sense of realism in sound reproduction.

How Stereo Works

Just as our eyes perceive depth by each eye
seeing a particular scene slightly different from the
other, so our ears detect depth in sound.

In the conventional monophonic sound system,
a single one-channel program is reproduced. Even
the use of two speakers does not provide a real
sense of depth in monophonic sound because the
sound reaching the ears does not have the informa-
tion needed for the stereo effect.

With stereo, two (or more) spaced microphones
record the program material in separate channels.
Each channel recording is different, in an amount
determined by the relative intensities and location
of the program source or sources in relation to the
microphones.

When the program recordings are picked up and
reproduced through separate amplifier-speaker
channels, and a greater portion of the sound from
each channel reaches each ear, respectively, in a
manner similar to the original sound reaching the
microphones, depth is perceived aurally.

Equipment for Stereo

Stereo on magnetic tape came first. Recording
multiple tracks on a single tape enables the two
sound channels to be kept apart and reproduced
through separate electronic channels in the same
machine, 3

ELECTRONIC TECHNICIAN °* Stereo, 1959

With disc recordings in very wide use, the in-
dustry sought a practical means for producing and
reproducing from stereo records. To the notable
credit of industry engineers, a means was developed
for recording two channels of sound in a single
record groove. The two channels are picked up by
a single needle in the new stereo cartridges. Basi-
cally, this is accomplished by the groove imparting
up-and-down motion to the needle, in addition to
the conventional side-to-side.

The electrical signals from the cartridge are
passed through two preamp/amplifier channels, and
reproduced in two speaker systems placed apart in
a manner which provides the stereo effect.

Stereo has even entered broadcasting, one sound
channel being broadcast on FM, the other on AM.
For the future, tuners may be adapted to receive
multiplex signals; that is, two channels on one FM
station.

Stereo—Now!

Stereo is no longer a drawing-board concept. A
wide selection of stereo equipment from many
manufacturers is available today at reasonable cost.
Good equipment will not only give you stereo . ..
it will give you stereo high fidelity.

If you presenily own good monophonic equip-
ment which you do not wish to discard, units for
the second channel can be added for stereo. For
the many people who are not adept at making
electronic hookups, the local electronic service
technician has the know-how and equipment to
make the conversion.

If you are starting afresh, a wide range of attrac-
tive equipment, specially designed for stereo, is
yours to select.

A rapidly growing number of stereo discs are
becoming available.

Get more listening pleasure. Get stereo!
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Fig. 1—Early single groove stereo discs had
a vertical and horizontal axis. The 45/45
Westrex system, shown on the right, main-
tains the same relative position between the
two axes, but both axes are rotated 45°, as a
unit, to obtain symmetry of movement.

Fig. 2—A. Right channel modulates outer side wall. Stylus travels up to the left and down to
the right. B. Inner side wall is modulated by the left channel. Stylus travel is up to the right
and down to the left. Groove center is always midway between both walls.

Stereo Discs—
Two Channels
In One Groove

o The intelligence in the modern
monophonic LP record is pressed
into the groove in such a manner as
to enable a cartridge whose stylus is

UNMODULATED OR
REFERENCE GROOVE

1 1
# REFERENCE |
1

CENTER Y
| 1

| pioHT HAND :
llNFORMAT'ON'
{

| OUTER |
| SIDE WALL 1§
I i

LEFTHAND

INNER SIDEWALL
—

I
GROOVE CENTER
OUTER SIDEWALL ﬂ

T

UNMODULATED OR
REGERENCE GROOVE

]
| REFERENCE
¥ CENTER

moving in a horizontal plane to re-
cover the information on playback.
Older forms of records, now obso-
lete, required the playback stylus to
move up and down. London Records
used a combination of these two
movements for monogroove stere-
ophonic recording. Demands on the
cartridge for equally high compli-
ance in both the horizontal and ver-
tical direction presented difficult
mechanical problems. Some of these
problems were alleviated when
Westrex introduced the 45/45 sys-
tem. While the 30° relationship be-
tween the vertical and horizontal
axis was maintained, both axes were
rotated 45°, as shown in Fig. 1.
Symmetry of movement was thus
achieved for each channel.

In this system the stylus is forced
to travel a diagonal path for each
channel. The right hand channel
modulates the outer side wall of the

groove, which means that the stylus
has to travel up to the left and down

to the right as shown in Fig. 2A.
Part B of this figure shows that for
the left hand channel, which modu-
lates the inner side wall, the stylus
must travel up to right and down to
the left. In both cases the side wall
which is not modulated remains
straight. (The groove traverses a
spiral path. To simplify drawings
A and text the unmodulated groove is

OUTER SIDEWALL

GROQVE CENTER

} presented as a straight line which is
essentially true for the relationship
between the cutting stylus and the
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groove. The concept of what actually
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THE STEREO RECORD
Westrex 45/45

Diagonal Motion
Horizontal Components
Vertical Components

Mechanical Phase
In-Phase
Vertical Movement
Out-Of-Phase
Horizontal Movement

Electrical Phase

| In-Phase

f Horizontal Movement
| Out-Of-Phase

| Vertical Movement

Movement Indicators
Groove Width

Vertical Displacement
Groove Center

Laferal Displacement

happens is not affected thereby.) As
the stylus rides up and down, the
groove becomes narrower and wider
respectively, and as the stylus
moves back and forth the center
line of the groove moves according-
ly. It is well to keep in mind that
the needle point is always in the
groove center, and that the needle
always contacts both sidewalls.

This is true, even though there
are two different signals impressed
in each groove and one sidewall
may have many more curves than
the other; and the needle may trace
cut circles, and ellipses; if the sty-
lus is tracking properly it must
maintain contact with both sidewalls
at all times.

Contrary to some published state-
ments the stylus cannot trace out a
corkscrew motion. All motion is
confined to the vertical plane which
cuts the record in half along its di-
ameter. Vertical, horizontal and di-
agonal stylus motions are all on this
plane. The stylus cannot, or at least
is not supposed to. travel either
backwards or forwards. This of
course applies to actual stylus mo-
tion. Relative motion between the
groove and stylus—if projected in a
drawing—could in some cases ap-
pear as a corkscrew.

At any given instant the stylus
is in one position only. This position
“defines” both walls. The question
now is what happens to the stylus
when both channels are differently
rodulated at the same time. Fig. 3
illustrates how the stylus motion and
relative groove width, at any given
instant, corresponds to the different
forces at work. When both chan-
nels are pushing up at the same
time and the same amount, the
stylus will travel straight up.

This in-phase motion can also

(Continued on page 96)
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REFERENCE
GROOVE

CHANNEL A CHANMEL B CHANNELS AcB
MODULATED) ( MODULATED MODULATED

REFERENCE

Fig. 3—Stylus position on disc for various conditions of modulaticn. The stylus may move up
or down, and right or left depending upen the information impressed on each channel.

Fig. 4—Top. Pinching and expanding grooves- Fg. 3.—Combination of ‘both lateral and

cause stylus to rise and fall. Straight center vertical displacement at the same time, and
line indicates that there is no fateral motion. varying conditions from one instant to the
Bottom. Equal size grooves allow the stylus next give the groove a shape that seemingly
to ride withqut vertizal displacement. Curved cannot be tracked. It can—see text!

center line shows lateral motion.

UNMCDULATED OR UNMODULATED OR
REFERENCE GROOVE ?EFERE&C%(—ROO'VE

:¥o,

Z W////)/fz’/ 5} .
" INNER SIDEWALL. | |

GROOVE CENTER
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INPUT

CHANNEL A
OUTPUT CHANNEL A
o COMMON -
<k >
OUTPUT CHANNEL B
INPUT
CHANNEL B

| MEG

Fig. 1—Switch and outlets on master con-
trol box can turn the entire system on or
off. It is possible to have the switch on an
automatic record player perform this func-
tion by inserting it in the line ot point X.

Fig. 2—Dual linear controls, each wired in
reverse order can equalize the sound from
both channels without changing the overall
volume level. As one level goes up the other
goes down.

FROM BALANCE & VOLUME CONTROLS

CHANNEL A
CHANNEL B

STEREO
NORMAL

SPOT
MONOPHONIC

DUAL AUDIO
POWER

REVERSE

)
RIGHT CHANNEL
AMPLIFIER

0
LEFT CHANNEL
i
AMPURER o,

Fig. 3—The SPDT switch enables the listener
to change from stereo to monophonic with
either channel fed into both amplifiers and
speaker systems. The stereo channel revers-
ing switch also determines which signal
channel is used for monophonic purposes.

Master Control For Stereo

One-Knob Control For Both Channels.

e Getting stereo is one thing; con-
trolling it to give its best is another.
All of the three potential sources,
radio, tape, or disc may be present,
but the program must be balanced,
both tonally and stereophonically,
and at the right listening level for
best enjoyment. The control unit
may be part of the preamplifier, or
a separate but complete master con-
trol center. The master control may
consist of passive and amplifier cir-
cuits, or passive circuits only with
just switches, plugs, and other con-
trols. It may also contain equaliza-
tion and other matching networks.
The import of the question, “Do we
want more or fewer knobs?” is now
multiplied by two, and then some.

At first thought it may seem as
though *he control center would as-
sume monstrous proportions, but
actually compact units about l4rd
the size of a tuner are available, or
can be constructed. However, the
amount of electrical accomplish-
ments and added convenience this
little box provides are so great that
they may spell the difference be-
tween selecting a stereo program in
the same manner as an ordinary
program from a table radio by just
flicking a switch, or selecting an at-
tack of stereo knobitis.

It is possible to perform most or
all of the following functions, with
a properly designed control box, and
with minimum effort:

1. Power—Turn the complete sys-

tem on or off.

2. Balance—Or focus, equalize

output from both channels,
without changing volume.
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3. Volume—Control volume level
without losing balance.

4. Stereo—Normal stereo program
in, normal stereo out.

5. Reverse—Reverse stereo pro-
gram in, normal stereo out; or
vice versa.

6. Monophonic—(A) Monophonic
program on one channel only.
(B) On both channels in par-
allel for dual power, and use of
both speaker systems. (C)
Stereo program in, monophonic
out of one or both channels.

True, these are a lot of functions,
but once the system is installed,
there should be no unusual diffi-
culty or need for excessive knob
handling. There are as many if not
more controls and adjustments on a
TV set. Once the system is in oper-
ation it is only necessary to flip one
switch to turn on the system. select
the program, and adjust the volume
control.

The control box may also provide
tone controls, loudness contour con-
trols, rumble filter and a blend con-
trol. So far as the consumer is
concerned, this is as far as he has to
go, but the technician must consider
a mass of additional detail. Like any
control center in any mechanical or
electrical system, connections to the
various components to be controlled
must be provided. To obtain the de-
sired functions just described the
following jacks or connectors should
be available, preferably in the rear
of the unit.

1. AC power outlets

2. Audio outputs

3. Tuner Inputs

4. Tape Inputs
5. Phono Inputs

Power Outlets

The power outlets and associated
wiring should have sufficient watt-
age ratings to safely handle the load.
If all the a-c power is fed through
the switch and outlets on the con-
trol box, as shown in Fig. 1, then
all the components can be controlled
by one switch. It is also possible to
arrange a system in which the rec-
ord changer can shut off all equip-
ment after the last record is played.
Usually no more than two outlets
are required because the amplifier
and other components have power
outlets which can be used. It may
alsn be desirable to have a pilot
light in the control box.

Balance & Volume

It would seem ideal in a stereo
system to gang almost all the simi-
lar controls in both channels; equal-
ization, volume, loudness, and tone.
This makes for simplicity. If the
volume and loudness controls are
stacked, a balance or focus control
is needed. Although a 1 db change
in level is difficult to detect on a
single channel, it does make a no-
ticeable difference in stereo. This is
a good reason for checking balance
with a known stereo recording,
while sitting in a desirable position.
Separate test and level adjustments
of first one channel and then the
other is hardly adequate.

Because stereo balance is fairly
critical, the balance control may
(Continued on page 94)
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Converting to Stereo

Present Record Players Can Accept The New Stereo Cartridges.

® Probably the most critical portion
of the work is in the installation of
the stereo cartridge. In most cases
it will be necessary to run a new
lead through the pickup arm to
accommodate the 3rd or 4th termi-
nal. In anticipation of the conver-
sion job, many new cartridges are
packaged with the necessary termi-
nals, wire, spacer washers, and
screws. Conversion kits are also
available for the various record
changers and turntables. Tone arms
having plug-in cartridge holders,
equipped with only two terminals
present a bit of a mechanical prob-
lem if the plug-in feature is to be
maintained.

Most conversion kits solve this
problem by providing a new 3 or
4-terminal fitting and shell. How-
ever, in some cases it is necessary
to dismantle the tone arm to assem-
ble these new parts. It may be pos-
sible to do this without upsetting
too many adjustments on some
changers. It is therefore important
that no more work or dismantling
be accomplished than is absolutely
necessary. Once a changer tone arm
is worked on, it becomes necessary
to check stylus pressure, set down,
trip mechanism and arm elevation
during the change cycle. In the ab-
sence of a conversion kit it is pos-
sible to fit a flat piece of metal into
the rear portion of some cartridge
shells, where the terminals are, in
such a manner as to contact another

Fig. 1—To establish the second channel for
stereo disc programs, it is necessary to add a
second amplifier and speaker, and to change
the cartridge. The control box is optional.

NEW STEREO CARTRIDGE

ORIGINAL
AMPLIFIER

ORIGINAL.
SPEAKER

'CONTROL

RADIO 80X

SECOND
SPEAKER 4

" SECOND
. AMPLIFIER
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flat piece of metal which has to be
installed on the tone arm, as shown
in Fig. 2. This is tricky, and can be
avoided by sacrificing a little mo-
bility. Run the third wire directly to
the cartridge. Leave enough slack to
disengage the shell, and to slide the
wire clip on or off the cartridge
terminal. s

Still another problem manifests
itself, if for some reason it is desired
to plug in a two-terminal shell and
its monophonic cartridge after the
arm has been wired for stereo. One
of the hot leads for the stereo car-
tridge will have to be grounded for

TONE ARM

ORIGINAL LEADS

STEREQ

MONO

20

Fig. 2—To convert a two-pin shell to accept
a stereo cartridge, it is necessary to pro-
vide a connection for the added terminals.

the monophonc cartridge. Looking
at the terminal end of a stereo car-
tridge with the stylus pointing
down, the pin on the right is for the
right channel, and the pin on the
left is for the left cl.annel. The cen-
ter terminal or terminals go to
ground. In the four-pin cartridge
the two center terminals may or
may not be tied together depending
upon wiring and electrical require-
ments. Since the monophonic car-
tridge utilizes the two outer termi-
nals, what now constitutes one hot
terminal for one stereo channel will
have to become a ground connection
for the monophonic cartridge. It
then becomes necessary to install a
SPDT switch as close to the car-
tridge as possible. The farther away
this switch is installed, the greater
is the possibility of introducing hum.
All this of course points up the fact
that the more functions that are

Fig. 3—To revert back to a monophonic shell,
once a conversion has been accomplished, it
i5 necessary to provide a hum-free switch.

added, and the more complex the
installation becomes, the noisier the
system is going to be. If the mono-
phonic cartridge is installed in a
stereo shell, it can be wired to an
appropriate end terminal and the
center ground terminal. Keep the
installation as simple as possible.
Except for very rare occasions, there
should be no need to switch back
to a monophonic cartridge once a
stereo unit is installed.

If the two elements of the stereo
cartridge are connected in parallel,
it will become fairly insensitive to
vertical stylus movement and may
even render superior performance
on a monophonic system. This is
another good reason for installing a
stereo cartridge as soon as possible
even before the additional amplifier
and speaker are obtained. Also,
some monophonic cartridges could
damage the new stereo discs.

Impedance matching and ampli-
fier input sensitivity are important,
and require the same care and con-
sideration as before. As a general
rule, the former high-impedance
amplitude-sensitive ceramics re-
gquire still higher input impedance
to avoid loss of bass, but in most
cases do not require preampli-
fication or equalization. The low-
impedance, velocity-sensitive mag-
netics, moving coil, moving iron and
variable reluctance types should be
played through a preamplifier and
equalization circuitry. Both types
give a smaller output voltage to
each stereo amplifier. In most cases
sufficient reserve power is available.

(Continued on page 58)
Circle 53-01 on inquiry form p. 73%»
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CERAMIC

Fig. 1—The stereo cartridge has two elements set at right angles
to each other, and 45° from the vertical. The elements may be ce-

VARIABLE
RELUCTANCE
or MOVING IRON

MOVING
colL

ramic, moving coil, moving iron or other conventional types. Cart-
ridges may have 3 or 4 pins. They can be used on monophonic discs.

The Stereo Cartridge

Complex Mechanical Forces Work On Cartridge Having

One Stylus, Two Elements, Three Or Four Terminals.

STEREO CARTRIDGE

Velocity Sensitive
Moving Coil
Magnetic
Variable Reluctance

Amplitude Sensitive
Ceramic

Output
Levels

High
Low

Impedance
High
Low

Terminals
3 pin
4 pin

Phasing
Mechanical
Electrical

Rumble Suppression
Mechanical
Electrical

e The stereo cartridge is another
example of modern ingenuity. For
a long time the industry was
wrestling with gigantic monophonic
cartridge problems dealing with fre-
quency response, output character-
istics, compliance, stylus pressure,
undesirable resonance conditions,
hum and noise suppression, etc. So
much work was accomplished that
no longer was it valid to think in

54

terms of inherent characteristics.
Inherent characteristics have been
compensated for to the point where
a normally non-linear device is
more linear than some units which
naturally have good linear qualities.
This is true for the many other
characteristics; so much so, that
each cartridge should be evaluated
on an individual basis rather than
according to type.

Before the engineers could claim
victory over all of the problems in
monophonic cartridge design, stereo
stuck its two-element head into the
laboratory.

The problems now multiplied at
a rate that was pretty much in step
with the square law. Twice as many
channels meant four times as many
complexities.

Several new parameters appeared
such as separation between chan-
nels, uniform and equal output from
both channels, and susceptibility to
vertical rumble. The problems of
distortion and intermodulation dis-
tortion have yet to be resolved
1009%. In the early days the car-
tridge people needed a test stereo
disc. The disc people needed a stereo
cartridge. Because the final results
depended on the quality of both
items, and because of an absence
of a standard, it looked as though
this bottleneck would last a long
time.

However, once the stereo ball

started to roll, various segments of
the high fidelity industry began to
move at once. Now in something
better than record time, the stereo
cartridge is a reality, as are the
stereo disc and the components to
play them. Except for three or
four terminals the outside appear-
ance of the cartridge is conven-
tional. Internally, almost all stereo
cartridges have another element
added. The two elements are ar-
ranged so that they are at a 90°
angle from each other, but at a 45°
angle from the vertical, as shown in
Fig. 1. The elements used may be
eny of the conventional types, mov-

Fig. 2—Vertical stylus displacement is
a result of in-phase mechanical forces.

-
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ing coil, magnetic, crystal, etc. It
may even be possible to use a com-
bination of different elements. Be-
cause both elements in the cartridge
are placed on a 45° angle, they are
sensitive, to a degree, to both ver-
tical and lateral movements. The up
and down displacement is a vectoral
sum of in-phase mechanical motion
as shown in Fig. 2. Since it is speci-
fied that the signal must be out of
phase for this condition, either one
element or its leads must be re-
versed. This is accomplished in the
manufacturing process. Fortunately,
this also satisfies the requirement
that an in-phase signal be derived
from a horizontal motion. Fig. 3 il-
lustrates relative output voltages for
different stylus motions.

This also happens to be a very
desirable feature for monophonic
playback. By connecting both ele-
ments in parallel, the cartridge be-
comes insensitive to vertical motion.
(Equal and opposite voltages can-
cel each other.) For stereo appli-
cations it is also possible electrically
to mix a portion of the low frequen-
cies in both channels so that the
vertical rumble component is can-
celled out. It can be done without
compromising the stereo effect.
Many cartridge makers are using
mechanical vertical-suppression de-
vices, usually in the form of a
bumper or buffer wedged between
the stylus and cartridge body. Some
are using the electronic mixing
method which may consist of a
bridging resistor from one element
to the other.

3-Pin or 4-Pin

Some question will no doubt be
raised about the use of 3 or 4-
terminal cartridges. For most appli-
cations the 3-terminal units are
quite satisfactory, and if all other

conditions are the same, no dif-
ference in performance will be
noticed. An advantage offered by
the 4-terminal cartridge is the avail-
ability of separate ground commec-
tors. Benefits from this feature can
be realized if a ground loop is en-
countered or if for some other rea-
son unstable problems should arise
from a common ground connection
at the cartridge end.

If it should become necessary to
alter the phasing characteristics of
the stereo cartridge, in the field, it
could be readily accomplished with
the 4 terminal units. The systems
have been standardized to the point,
where it should not be necessary to
resort to such phasing gimmicks.
The experimenter may for some
reason wish to connect both ele-
ments in series; this configuration is
possible with either the 3 or 4 ter-
minal cartridge. In some cases, in
order to minimize hum and satisfy
wiring conditions the two ground
terminals in the 4-terminal car-
tridge may have to be tied together.
However, the added flexibility of the
fourth terminal is desirable, but not
necessary, for some of the reasons
advanced. A certain amount of pre-
caution should be exercised when
interconnecting two ac-dc type am-
plifiers, or other equipment, espe-
cially if the chassis are connected
to one side of the power line. If the
low side of the plugs or jacks are
connected to the chassis there is a
danger of placing 117 volts across
the two ground terminals on the
4-pin cartridge which may be spaced
less than 1/16” apart, as shown in
Fig. 4. Normally these jacks are not
at chassis ground. Concern here is
not so much for equipment protec-
tion as it is for protection of the
equipment user. The 3-terminal

Fig. 3—Relative output voltages obtained from various stylus motions. In-phase me-
chanical forces result in out-of-phase electrical signals. Conversely, out-of-phase me-
chanical forces cause in-phase signal. Because low frequencies are essentially in-phase
signals, they will be found mostly in the horizonal components of the stereo disc.
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cartridge in this situation would be
a safer bet, because the house fuse
or wires going to the cartridge
would let go instead of leaving a
potential shock hazard. Fortunately
most if not all high fidelity equip-
ment is power transformer equipped
and line voltage leakage to ground
is within safe limits.

Impedance Matching

In general, impedance matching
requirements are the same. How-
ever, in all cases the manufacturer’s
specifications should be consulted.
Certain normal load conditions
which may be satisfactory in many
instances can be noticeably im-
proved by the addition or change of
only one resistor. The velocity sen-
sitive cartridges which include the

ITV.  ampLIFIER A
POWER
LINE

P Pr—AAAN—

| =

]
=

Fig. 4—Possible shock hazard may be set up,
with some AC/DC equipment and cartridges.

magnetic, variable reluctance, mov-
ing coil, and moving iron require an
equalized preamplifier for each
channel. The conventional types are
satisfactory in most cases. The ce-
ramics and other high level output
cartridges generally can work di-
rectly into the amplifier. The output
versus frequency response curve for
these cartridges are equal to the
compliment of the RIAA recording
curve, and therefore the amplifier
should have a flat frequency re-
sponse.

When the normal high impedance
input in amplifiers which are in the
order of 500,000 ohms are used for
stereo, they will attenuate some of
the low frequencies. This condition
is easily remedied by following the
instructions for each cartridge,
which usually specifies an increase
in the input resistance. In some
cases up to 8 megohms are recom-
mended.

Certain desirable design charac-
teristics are responsible for smaller
signal output from the stereo car-
tridge. There is usually more than
enough reserve gain in the pream-
plifier and amplifier to provide a
satisfactory output level. o
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Needles For Stereo

Vertical Sensitivity Of Cartridge Requires Additional

Precautions To Avoid Distortion And Tracking Problems.

CHARACTERISTICS

Electrical

Distortion
M
Harmonic

Noise

Mechanical

Excessive Wear
Tracking

Installation

Alignment
Pressure
Size
Material
Quality

e In spite of certain claims of com-
patibility in various respects for the
new stereo disc systems, a closer
look reveals that, while the same sty-
lus and pickup will play both the
monophonic and the new stereo discs
it is advisable to use the right stylus
for each. Here’s a quick rundown on
the way the new stereo records af-
fect the needle problem.

Both systems use the RIAA curve,
therefore the problem frequencies
(preemphasized highs) are the same
as regards to having the needle fol-
low the groove. This is shown in
Fig. 1. The extremely vigorous
movement represented at 10,000

Fig 1—Relative stylus motion ot different
frequencies at maximum recording level for
four frequencies, using the RIAA curve.
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cycles is offset for much of the time
by the relatively low level of these
high frequencies. But, certain sounds
with high impact components, such
as cymbal clashes, triangle, drum-
mer’s traps, a plucked steel guitar,
xylophone or marimba played with
hard-surface mallets, can produce
an extreme demand on needle move-
ment. These place the greatest strain

CUTTING

RECORD GROOVE
TOP VIEW

ENTER TQ EDGE OF RECORD )

Fig. 2—Sidewise motion of the cutter makes
the groove narrower and subsequently forces
a round stylus to rise. A 1,000 cycle sine
wave even though impressed laterally, couses
the playback needle to rise and fall 2,000
times.

on stylus and disc in both systems,
often amounting to 2,000 times the
normal force required to move the
stylus.

There has been much talk about
pinch effect. Pinch in a monophonic
record is actually a narrowing of the
groove width, caused by sidewise
movements of the cutting stylus,
during the recording process. When
the relative motion between the disc
and cutter is straight ahead, the
width of the groove is maximum.
Thus when recording a sinusoidal
signal the groove width is maximum
only at the peaks, also when there is
no modulation, as shown in Fig. 2.
Because the playback needle is
round, (same radius in all direc-

SMALLER
STYLUS
REDUCES
e, DISTORTION

LARGE STYLUS
PRODUCES

DISTORTED
MOTION

NEEDLE
PATHS,

LARGE
/‘—]\-

Z,

VERTICAL
RECORDED
COMPONENT

“ PARALLEL TO NEEOLE TRAVEL

Fig. 3—The poath of the larger stylus differs
from the actual vertical component causing
distortion. The smaller stylus minimizes this
distortion. Compare dotted and solid lines.

tions) it is forced to travel up and
down twice for each sine wave, or
2,000 times for a 1,000 cycle signal.
Provided vertical motion of the sty-
lus produced no output from the
pickup, this was relatively unim-
portant. But stereo records use
vertical motion as well as lateral
(even though it may be resolved as
45/45), therefore pinch effect can
no longer be inconsequential. Pinch
effect in stereo discs has three kinds
of pickup between vertical and
(Continued on page 97)

Fig. 4A—Llarger stylus with normal pressure
is liable to bounce. (B} Increased pressure
improves tracking, but deforms the groove.

NORMAL
PRESSURE

GREATER
PRESSURE

DISTORTED
SHAPE \

OF GROOVE

ORIGINAL SHAPE
OF GROOVE

ELECTRONIC TECHNICIAN * Stereo, 1959



=

a

G

. Best for
Conversion
: or Replacement

&

5

T AL R

o

=

...Dy design the &

o

i

E

o

P
gl

RESPONSE OF COLUMBIA CD CARTRIDGE

o=
£
=
[*%)
7
z
o
-4
7]
it
@
w
>
[
-
-
v}
3

10000 20000

1000
FREQUENCY IN CYCLES PER SECOND

STYLUS
PRESSURE

i LEVER—> >1
4 COLUMBIA CD Linkage r‘ / g
ok |
- In Columbia Constant Displacement ' ‘
* cartridges, motion of the stylus is trans- ‘
. mitted directly to the two wafers that coms=2?

'COLUMBIA CD

-
-
o

! most linear Stereo Cartridge §

=
:
:

accomplished by a simple lever, frictionless and featherweight. i

f generate the output voltages. This is

The precise mechanical design assures that, regardless of fre-
quency, the output voltage is essentially constant for a given
displacement of the stylus.
| Ask to hear the CD. Discover for yourself that Columbia
Constant Displacement cartridges are designed to reproduce all
the exciting breadth, depth and realism of stereo records. Re-
member, the Columbia CD was designed by CBS-Hytron’s

. sister division Columbia Records drawing on its over 60 years
e of recording experience. Get the best. Insist on Columbia
B Constant Displacement cartridges.
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Now is the time to profit from
stereo. And for stereo conversion
or replacement, Columbia CD
cartridges are designed to be your
best choice. Note the advantages
of their constant displacement
design. Check specifications.

Ask your CBS-Hytron distribu-
tor or write us for helpful free
bulletins: An Introduction to
Stereophonic Sound, E-305; Hints
on Using the Columbia CD Stereo
Cartridge, E-306; Instruction
Sheet for the CD, E-289. Order
these bulletins and your Columbia
CD cartridges . . . today.

SPECIFICATIONS

Diamond stylus................. 0.0008 inch radius
Recommended needle force........... 5to 7 grams
High compliance. superior tracking and reproduction
Open-circuit voltage. . ................... 0.5 volts
Extended stereo range, +2.5 db....20 to 16,000 cps
Channel separation............. in excess of 20 db
Complete compatibility. ....... stereo and monaural
dspeeds................... 33v5, 45,78 and 16%4

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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high fidelity

”

demands a fine antenna. .®

. and the audiophile’s best bet for clear, sparkling FM
sound is an AMPHENOL broadband FM antenna. Available
N in two popular models, ampHENOL FM antennas have been
carefully engineered for specific reception problems. The
114-008 “Inline-type” folded dipole and reflector offers
the unidirectional directivity pattern, high gain and me-
chanical rigidity that have made ampHENOL’s tv Inline
antenna famous. The 114-010 “Turnstile” double folded
dipole is intended for use in urban areas where there
are many FM stations. Its circular directivity pattern
assures efficient pick-up of such stations.

* Do it yourself
COMPLETE KITS $16.25 each, list

AMPHENOL ELECTRONICS CORPORATION chicago 50, illinois
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Stereo Conversions

(Continued from page 52)

If a problem of excessive vertical
rumble from the record changer
should present itself on stereo pro-
grams, it is possible to make the
stereo pickup less sensitive to verti-
cal displacement by placing a re-
sistor across the two hot leads on
the cartridge. It will also be neces-
sary to connect both ground leads
together on a 4-pin cartridge. The
stereo effect will not be materially
compromised by this gimmick. The
value of this resistor can best be
determined by experiment; % to
2 megohms should do the trick in
most instances.

Extra shielding and precautions
are necessary for hum-free listen-
ing. It may be necessary to try sev-
eral different methods to obtain
best results. Because of the low
signal levels at the cartridge output
and the necessary high amplification
factors. any noise or hum that gets
into the front end of the amplifier
is going to be heard. Because of
this and the increased number of
interconnections from one unit to
another, an undesirable ground
loop may develop. In stubborn sit-
uations, it may be necessary to try
a different cartridge. In most situa-
tions observing the rules laved
down by the manufacturer for
grounding and connecting his piece
of equipment will do.

The muting switch on a record
changer presents a problem and the
technician’s mechanical ingenuity
will come to light. The switch nor-
mally grounds the hot terminal dur-
ine the change cycle and sometimes
when the tone arm is in its resting
position. The problem stems from
the fact that a duplicate set of con-
tacts is needed for stereo. In some
cases it may be possible to impro-
vise another effective electrical pole
by substituting a conducting rather
than an insulating switch armature.
Other switch modifications will sug-
gest themselves upon inspection. In
all probability, later versions of rec-
ord changers will eliminate this
problem by incorporating a dual
switch.

Stereo is here . . . and conversions
to stereo can be difficut for the in-
experienced. In the light of present
developments it is worthwhile to
install a stereo cartridge as soon as
possible. For best results, the con-
version should be performed by
peovnle with the skills of a qualified
technician. e

“Circle 58-01 on inquiry form p. 73
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c 0 n S u m e r V-M HAS MANUFACTURED MORE STEREO CHANGERS THAM ANY OTHER MANUFACTURER!

Ac c e pta n c e The All-New V-M 'STERE-O-MATIC'® 4.SPEED RECORD CHANGER

This is the one automatic record changer that matches all other
THAN ANY changers feature for feature and then some! V-M’s ‘Stere-O-
Matic’ Model 1201 comes wired for stereo with stereo cartridge
OTH E R M A KE ' installed! Complete with dual output jacks and stereo/mon-
= aural switch. . . .. $50.00 List*

SEE AND TEST THIS HIGHEST QUALITY STEREO RECORD CHANGER WITH TRUE, TRANSCRIPTION-TURNTABLE PERFORMANCES

RUMBLE: —48 db for 120 cycle rumble when tested on ~ AUTOMATIC SHUT-OFF: Unit shuts off automatically
XEP414 test record (recorded velocity approximately 3.4 after last record plays.

cm/sec. at 1,000 cycles.)

WOW AND FLUTTER: Y4 RMS RECORD INTERMIX: Will intermix changing of 10”and 12"
records of the same speed. V-M 45 spindle fits easily over

TURNTABLE: Bclanced to assure constant speed. Bearing
Tri-O-Matic spindle for 45 rpm records.

materials and finishes controlled for minimum noise and
fricfion. Spindle bearing area centerless ground to reduce  Model 1202 has 4-pole motor and plug-in head for GE

frictional drag. and other magnetic cartridges. All stereo leads, jacks and
a q P
MOTOR SPEED: Constant, positive for permanent true switch included. .. ... $50.00 List
pitch. Both available with matching base-pan as Models 1226 and 1228.
TONE ARM: Resonance-free. Easily adjustable for any  V-M—PIONEER IN STEREO—YOUR ASSURANCE OF THE HIGHEST QUALITY!
cartridge weight. Compensated to eliminate variation  «gighiiy higher in the West
frem bottom-to-ton of record stack. Jewel-type anti-friction
bearings eliminate vertical friction. Stereo cartridge in-
stalled. Will accept all popular stereo or monavural car- = =
; . PP [P0 the oice of usic
tridges without alteration.
TRACKING ANMNGLE: Variation reduced to a maximum V.M CORPORATION « BENTON HARBOR, MICHIGAN
of 2°, World Famous for the Finest in Tape Recorders, Phonographs and Record Changers

Circle 59-01 on inquiry form page 73
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Fig. 1-—Conventional FM receiver picks up the entire muitiplexed pro-
gram, but only the monophonic information (A+B) can be heard. The

® Multiplex transmission very sim-
ply stated is the transmission of
more than one program on the same
carrier. This differs from the type
of transmission found in TV. True,
two programs (sound and video)
are sent over one TV channel, but
separate carriers are used for each,
and it is possible to tune in one or
the other. In the case of multiplex-
ing, a portion of its carrier is left
clear of the main program to accom-
modate a second channel without
increasing bandwidth. To help iden-

lex

tify the various portions, they are
termed main carrier and subcarrier.
Unlike the TV signal it is not pos-
sible to tune in the subcarrier with-
out receiving the main carrier.
However, it is possible to filter out
the information on the main carrier
leaving only the intelligence con-
tained in the subcarrier. Just as it
is possible to create a se-called
second channel with its related sub-
carrier, it is possible to subdivide
the main carrier into many sub-
carriers, and transmit many differ-
ent programs at the same time.
Some F'M staions which are already
using multiplex to broadcast a pro-

Fig. 2—Sum and Difference technique supplies all the information needed for monophonic
listening to the main program. The sum signals modulate the main carrier and the difference

signals are impressed on the subcarrier.

INFORMATION NEEDED FOR
MONOPHONIC RECEPTION

CONTAINS ALL

[ ]
A+B
AE P ADDITIVE AF A+B
{ MIXER | AMPLIFIER L
-8B A—-B
DIFFERENCE AF
MIXER AMP.

SUB- e
CARRIER MULTIPLEX

& sTERED"
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TRANSMITTER
CARRIER
GENERATOR
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(A-B) signal can be picked off by a multiplex adaptor and fed into both
speaker systems to establish the left and right sense.

gram into the home, frece to the
listener, and beam a background
music program into commercial es-
tablishments for pay, are consider-
ing the use of a second subcarrier
for stereocasting. This would prob-
ably divide the station’s signal so
that the major portion of the car-
rier would consist of the main
broadcast program; the next ad-
jacent subcarrier would carry the
information needed for stereo; and
the end subcarrier would continue
to provide a source of income from
commerical listeners.

How to maintain compatibility to
enable the regular FM listener to
get his full quality program without
interference from the other portions
of the multiplexed signal, and how
to avoid other problems of poor
signal-to-noise ratio, crosstalk, and
distortion for the listener of the
subcarrier portions, presented some
mean problems to the broadcasters.
That they have succeeded in devel-
oping a workable system is very
much to their credit. In the AM-FM
technique of broadcasting stereo, it
is necessary for each of the two
channels to contain all the program
information. Therefore the micro-
phone for each channel must, in this
application, be placed fairly close
together and in the center. This
close spacing was also used in some
early multiplexing efforts; it goes

(Continued on page 62)
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This is part of one of the four testing bays at University where each speaker that leaves
the factory goes througl a series of exacting tests. Here we see a Model 315-C 15" 3-way
Diffaxial being tested for frequency response. As the speaker is “‘swept” through the entire
frequency range, its audio output is fed via a sound box, microphone and amplifier to the
oscilloscope where marker lines check that it conforms to laboratory standards within 1 db.

—ve ? I

Only properly matched speakers... matched to
produce the same frequency response, tonal balance
and sound output level throughout their specified
ranges . . . can achieve true high fidelity stereo. “‘Mis-
match,” in the all-important directional mid and
treble ranges, can cause an unwanted shift of
emphasis from one speaker to another. “Mismatch”
in timbre or tonal balance becomes especially dis-
turbing where the voice or instrument actually
moves from one channel to another. .. as in opera,
marching bands, or special effects. Also, the har-
monic relationship between fundamentals and over-
tones must be reproduced identically so that both
channels match in tone and timbre.

That’s why engineers advise you to use match-
ing speakers or speaker systems for stereo~preferably
the same models from one manufacturer. But if pro-
duction standards change, if tight quality checks
aren’t maintained, even speakers in the same produc-
tion run, with identical model numbers, may be mis-
matched. No problem with monaural. Bad for stereo.
But a risk you need never take with University!

Every University speaker or system matches the
frequency response and sound output level of
any other of the same model within 1 db.

If you now have a University speaker, you are
indeed fortunate, because you can go to any Uni-
versity dealer anywhere and get a speaker that
matches perfectly for stereo.

If you are planning stereo from scratch, or
starting with monaural for later conversion, Univer-
sity’s famous P-S-E (progressive speaker expansion)
plan gives you complete loudspeaker planning flexi-
bility. Start with any two wide-range speakers to fit
your budget . . . simply add complementary speakers
whenever you wish to achieve your ultimate aspira-
tions. Whatever your choice, you can be assured of
perfect stereo performance.

... THAT’S WHY UNIVERSITY
IS THE SAFEST, MOST LOGICAL
CHOICE FOR STEREO!

For FREE LITERATURF on all University speakers, speaker systems, enclosures and kits—plus the full
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P+S-E story—write Desk Z-6, University Loudspeakers, Inc., 80 South Kensico dvenue, White Plains, N. Y.

LISTEN I zéwmz;@ sounds bellor

Circle 61-01 on inquiry form page 73
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PERFECT

FOR MONAURAL...
PERFECTLY MATCHED
FOR STEREO...

there's a University
speaker or system to
meet your space or
budget requirements,)

—
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===-You turn a dial + »~ and something wonderful happens!*
You're there . . . reliving the original performance,
hearing the songs you love with a new
brilliant clarity . . . hearing the depth of life
in each musical passage. Grommes
Stereo is stereophonic reproduction at
it’s finest . . . superb fidelity
with a new realistic depth ...
bringing you truly, music
that lives.

2a2®¢
OO, e ¢z
e =

Handsomely styled
in gleaming gold and white
setin a leatherette case

You be the judge . . . Your Grommes High Fidelity Dealer

will be happy to demonstrate this exciting new line of
Grommes Stereo Amplifiers.

=72
grommes_ Division of Precision Electronics Inc.
Dept. T-9, 9101 King Street, Franklin Park, lllinois

Name_
Street_
City

Send me full details
on the new Grommes
Stereo Line

Circle 62-01 on inquiry form p. 73
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Multiplexing

(Continued from page 60)

back to the pre-stereo days when
binaural was contemplated. The bi-
naural concept was to feed each ear
the same type of information as
would be heard from some theoreti-
cal ideal listening point. This was
accomplished by placing the micro-
phones apart as little as six inches,
which is supposed to be the distance
from ear-to-ear on an average per-
son, and then feeding this informa-
tion through two separate ampli-
fiers, and finally to the listener’s
ears via a set of headphones.

The concept of present day stereo
provides considerably more freedom
and a more realistic listening con-
dition in the home. No longer is it

CARRIER

15KC

MAIN CARRIER

SUB-CARRIER

o] I5KC 50KC

Sus- sus-
MAIN CARRIER CARRIER CARRIER

[+) [ ISBKC  40KC 60KC '

Fig. 3—By restricting the deviation of the
main program, it is possible to leave enough
room for one or more subcarriers to convey
additional programs. Relative deviation and
distribution of energy are shown,

necessary to wear a pair of ear-
phones. When the listener is sitting
off to one side of the room, it is
as though he were off to one side in
a concert hall; by the same token
if he were seated in the center of
the room, the feeling would be as
though the musicians were spread
out in front of him. In other words,
stereo offers certain desirable spa-
tial characteristics that binaural
doesn’t.

Because it is not necessary for the
stereo subcarrier to stand on its
own feet so to speak, it is possible
to take advantage of another micro-
phoning technique which improves
the stereophonic effect and still
leaves all the necessary mformation

ELECTRONIC TECHNICIAN * Stereo, 1959



in the main carrier for monophonic
listening. Thus a listener who does
not have a multiplex setup will still
be able to get his FM station with-
out any noticeable loss in quality.
The manner in which, this is ac-
complished is quite interesting. The
microphones can now be placed fur-
ther apart and at more advanta-
geous positions. Microphoning tech-
niques are a study unto themselves.
There are an infinite number of
points where they can be located,
and an equal number of directions
they can be facing. Directional char-
acteristics of each microphone used
also plays a vital roll in the stereo
production. However, the important
thing at the moment is what hap-
pens to the signals after they leave
the microphones. Fig. 2 shows how
the two signals from each micro-
phone (A and B, or L and R for left
and right) are added and fed into
the main channel. This is essentially
what is done in monophonic prac-
tice. Since all the information is
present in this A-+}B signal, it is

MICROPHONES ~ AMPLIFIERS  HEADPHONES

Fig. 4—The binaural concept projects a the-
oretical ideal listening point to the listener,

the one that is used to modulate
the main carrier. For the other
channel the two microphone outputs
are combined to form a difference
signal. This is not difficult; it is
only necessary to pass one of the
signals through a phase inverter.
The A-B component thus developed
is then used to frequency modulate
the subcarrier, which in turn is
used to frequency modulate the
main carrier.

The signal A-}+B is fine for mono-
phonic listening, even A-B may
convey enough information to the
inexperienced ear, but A-+B and
A—B as such do not as yet have
any significance so far as stereo is
concerned. Something else must
happen before the right and left
sense is restored. This is readily ac-
complished at the receiver end as
shown in Fig. 1. By adding a portion
of each signal to each stereo chan-
nel amplifier, but once again chang-
ing the phase of one signal in one
channel, the righthand speaker will

(Continued on page 95)
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Stereo Tape and Tape Recorders

New Materials, Techniques, And Developments Assure

The Tape Recorder A Prominent Position In The Hi Fi System.

e Tape was really the first medium
to find fairly extensive acceptance
as a source for stereo programs. This
was a natural development. Record-
ings were first placed on tape before
transferring to disc for some time.
The record companies found it use-
ful to simultaneously record several
different tracks from individual
microphones placed in different po-
sitions and then blend them together
later to obtain an optimized effect
for transfer to the disc. This means

STAGGERED HEADS
ALLOW MORE ROOM
FOR GENEROUS SIZE HEADS

STACKED HEADS
PLAY TRACKS SIDE-BY-SIDE
AND ARE COMPACT

Fig. 1—Staggered and stacked heads as used
in tape recorders. Some machines have both.

the record companies’ master tapes,
by accident or design, are already in
a stereo form. As progress in stereo
development went forward, it be-
came evident that the new medium
presented a potential for later re-
lease of the same monophonic pro-
grams in stereo.

The development of half-track
tape (two tracks on one tape) as a
source of extra-long-playing pro-
gram material opened the way for
using both tracks in the same direc-
tion and putting two-channel stereo
on them.

While there is no doubt that tapes,
made and transcribed on really top
quality machines, can yield better
quality than discs, the scaled down
prerecorded tapes played on low
priced tape players or recorders,
have had a tough time competing
with dises for quality in similarly
priced systems, although they have

64

always had the advantage of longer
uninterrupted playing time, This re-
duction in quality was forced by the
question of economics in both tape
and recorder cost.

Record masters have mostly used
at least 15 inches-per-second (ips),
and often wider than the standard
14" tape, to get the best possible dy-~
namic range and quality. Prere-
corded tapes have been transferred,
by high-speed multiple-copying ma-
chines onto 14” tapes with two 7%
ips tracks. Higher quality results at
7Y% ips, but the appeal of the longer
playing time at lower eost will un-
doubtedly encourage the trend to-
ward 33 ips. Most machines will
run at either speeds.

This “stretching” of tape, getting
onto narrower tracks, and running at
slower speed, has not resulted en-
tirely in proportionate loss of qual-
ity, because the head and tape man-
ufacturers have been busy too. They
have come up with products that
utilize the lower speeds and nar-
rower widths much more effectively.
It is reported that a half-track 71
ips tape, recorded and played with
today’s best heads, is at least as good
as yesterday’s full-track 15 ips tapes.

Head Arrangements

Stereo presented a problem of how
to arrange the two heads. In the
early days materials and production
techniques necessitated a fairly
bulky head to get the best quality
which led to the use of staggered
heads. Because of tape stretch and
other mechanical tolerances, it was
obviously more logical to have both
tracks run side-by-side, in time as
well as place to avoid phasing prob-
lems. So another group preferred
stacked heads. Both types are shown
in Fig. 1. At present the stacked
group seems to have had the best
foresight. Techniques for making
heads has improved to the point
where just as good quality can be

obtained from the stacked arrange-
ment. Some recorders have pro-
vision for playing both.

To keep pace with the competition
from the new stereo discs, to make
the use of tape more economical, and
to further the art, the tape engineers
have been working on quarter track
tape for stereo. Before, there were
two tracks on a " tape, which
could be used separately for mono-
phonic channels or together for
stereo. The four channel tape shown
in Fig. 2 will accommodate two sep-
arate two-channel stereo programs

HALF TRACK QUARTER TRACK

= T = T

() } ?'/‘ %%
18— 34

_— _>i

™o wAysroﬁ MONO <l~ P 7=

rowz WAYS FOR MONO
TWO WAYS FOR STERED
ONE WAY FOR STERED

H
i FULL TRACK
=
L \’-x’ {4
m—

ONE WAY

Fig. 2—Progressive development from the
original full-track tape to half-track, and now
to the new quarter-track, which can be
played stereophonically in both directions.

or four single channel recordings.
All other things being equal, this
would again result in a deterioration
of dynamic range. But again produ-
tion methods, both on tape and
heads, continue to develop and it
may result in no deterioration in
comparison with former one-way
stereo tapes.

A recently introduced tape cart-
ridge (all tape wound inside the
cartridge) using a four track, 14",
600’, tape at a speed of 334 ips, re-
duces the amount of manipulation
required to set up, and eliminates
conventional reels and the need for
threading. Tracks 1 and 3 are used
for stereo play in one direction, and
tracks 2 and 4 in the other. Auto-
matic and semi~automatic machines
to handle these tape magazines or
cartridges have been demonstrated.
At this time only a limited number
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of cartridge machines are on the
market. Sound quality is said to be
as good as the two-channel tapes.

One of the big attractions to tape
recorders, is the ability to make re-
cordings. Most of the earlier stereo
systems could be converted to, or
were provided with facilities for
playback but not recording stereo.
A number of the newer releases
have provision for recording stereo.
Home stereo recording requires
more know how. Most recordings
will probably be made in the living
room. The average living room re-
quires a very different technique
from that used in stereo recording
studios.

Two directional type microphones
are desirable. A pair of quality
cardioids can give very good results.
The microphones could then be di-
rected toward different parts of the
room, group, piano, etc. Because the
directional effect in sound is due to
either a difference in sound intensity
or a phase difference, and because
in the average size living room there
is only moderate difference in sound
intensity when a person is speaking
from a few feet away or from the op-
posite side of the room, it is essential
that the microphones have good di-
rectional characteristics for good
stereo eflect.

In an auditorium or other fairly
large area, there may still be some
advantage to using directional micro-
phones, but good results can be ob-
tained with the ordinary, mostly
omnidirectional, types usually fur-
nished with the recorder.

Techniques will vary with each
set-up. If possible it is a good idea to
conduct a few trial runs before at-
tempting to record a formal pro-
gram. Theoretically, the micro-
phones should be placed in the same
position and same spacing as the ears
of an ideal listener: but because of
the absence of certain psychological
effects, including the inability to see
the performers or their instruments
when the recording is played back,
wider spacing of the microphones
will help create the stereo effect. A
distance of about 3 feet may be a
good start. When recording piano
music, it may be possible to place a
mike on each side. Thus one will
pick up the bass while the other will
receive the sound from the treble
strings.

If the mikes are placed too far
apart, “ping pong” and other unde-
sirable eflects may be encountered.
As a general rule, directional micro-
phones may be placed closer to-
gether while omnidirectional types
will ereate a better stereo effect if
placed closer to the dominant ends
of the sound source. e
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STEREO EFFECT /> < __|
* DUE TO'BEAMING OF

HIGH FREQUENCIES .~ ~

MiD-RANGE MID-RANGE

SPEAKER SPEAKER

AREA OF
" TRUE" STEREO

MID-RANGE FREQUENCIES CONTRIBUTE
MOST TO THE STEREQ EFFECT IN THIS AREA

Fig. 1—Two speakers in one enclosure,
angled away from each other can create
pleasing stereo effects even when the listener
is not seated in the true stereo area.

Speaker

~ ® A good general rule to use as a
starting point is that the smaller
living room, up to 12 feet by 14 feet,
can be served by two enclosures or
a single enclosure type of stereo-
phonic speaker system, with the
speakers sufficiently separated and
pointing outwards as shown in Fig.
1. For larger rooms it is better to
arrange two separate enclosures and
their speakers along the shorter wall
of the room as shown in Fig. 2
While corner placement is desirable,
it isn’t absolutely necessary. The
shaded portion indicates the so
called true stereo listening area. The
direction or angle of the speakers is
also important. Generally, the high
frequencies should be directed down
the sides of the room, and perhaps
a bit toward its adjacent side wall.
This helps to get the higher fre-
quencies into portions of the room
where the true stereo effect is not
realized, but will nevertheless help
to create a pleasing stereo illusion.
Angling the woofers so that it covers
the central listening area offers the

66

Fig. 2—Separate speaker sys-
tems are more desirable particu-
larly for larger listening areas.

same advantages, and for the same
reasons, found in monophonic hi-fi
practice.

This is an easy basic rule, but in

actual practice modifying and
adapting to suit the circumstances
of individual living rooms will be
required. Room shape, furnishings,
and position of doors, windows, etc.,
will often make it impossible to
adopt the ideal speaker placement
and listening positions.

To provide the foundation for ap-
proaching any particular installation
so as to make the best of the cir-
cumstances, it is necessary to know
just what it is that stereophonic
sound has to do. Many conflicting
statements have been made by dif-
ferent authorities on just how ster-
eophonic effects are really achieved,
so differences of opinion are inevi-
table.

Practical experimentation has
shown that the bass frequencies
(below about 250 cycles) do not in
themselves contribute anything to
the stereophonic effect. However,
sounds below 250 cycles do have a
sense of direction, but it is due to
their harmonics and other compo-
nents which are above this range.

LIVING
ROOM

HaLL

[2nd CHANNEL ONECHANNEL |
§ TWEETER TWEETER ——a
IfMJl}-RANGE MID-RANGE ~—¢/
MAIN WOOFE R~

[

ARCH WAY

DINING ROOM KITCHEN

Fig. 3—Multiple speaker system arranged
se that the high frequencies are projected
along the sides of the wall while the
midrange is aimed at a central rearward
portion of the roem. Because of space
limitations only one woofer is used at
pogtion A to furnish the necessary bass.

H [

These low frequencies are the ones
that require the larger speakers
and enclosures. However, in small
rooms, speakers using the acoustic
suspension principle have the ad-
vantage of smaller enclosures and
good bass response. If there is only
one good corner location, or a po-
sition where a bass reflex or other
type of enclosure, which can do a
good job of reproducing the low
frequencies, it will be quite in order
te use a smaller speaker for the
second side without attempting to
get too much bass out of it. Bass
frequencies referred to are those
below 250 cycles. Provided adequate
bass is fed into the room from at
least one of the speakers, the ster-
eophonic illusion or effect will be
satisfactory.

If this method is used, it is well to
employ a multi-speaker system for
the side that delivers the bass,
preferably with a turnover in the
region of 250 cycles, and certainly
not higher than 350. This enables
the wooler to concentrate on the
low notes and permits the midrange
and tweeter, speakers to perform
the function of delivering the stereo
effects with maximum efficiency.

ELECTRONIC TECHNICIAN + Stereo, 1959



This range from 250 to 1,500
cycles may be termed the range of
true stereo. It is this range of fre-
quencies that conforms best to the
theory of stereo. But this does not
mean that it is only necessary to
concentrate on getting only 250 to
1,500 cycles. Frequencies above and
below this range are also important
for getting good stereophonic repro-
duction, but for different reasons.

The so-called true stereo effect is
most critical of listening position.
If the midrange frequencies only

T0 CHANNEL W
*|
NID-RANGE
& THEETER

ABOVE —
—) 250 [eHANNEL
cineL] | Lectaon #
1 BCROSSOVER faciow | aup

PREAMP 2504, P2

T0 CHANNEL

STEREO agove [ CHANNEL
INPUTS PSR S A
y i
St Ll L TWEETER
camneL ] |eeormonc
2 [BIcROSSOVER wooren | 10 SINGLE

PREAMP 250
Al rr AP WOOFER
250

Fig. 4—-Electronic crossover removes the
bass component from each channel and
feeds it into another amplifier and
speaker system to form a third channel.

were present, the stereo effect would
only be achieved in the shaded areas
in Figs. 1 & 2. But, still other effects
contribute to the desired stereo il-
lusion, much more than many peo-
ple seem to realize. The distribution
of the high frequencies, those above
1,500 cycles, can help considerably.

This can be demonstrated by the
arrangement shown in Fig. 1. The
stereo effect in this case is obtained
by beaming the high frequencies
from each channel directly at the
adjacent side wall. Thus one group
of high frequencies is coming
toward the listener seated off to one
side, while the other group of high
frequencies is directed away. This
give an overall effect, at positions
off-center, very similar to sitting at
one side of a concert hall. By this
means a very real sense of perspec-
tive is retained even though the true
stereo effect which is dependent
principally upon the mid-range fre-
quencies is lost when not in the
center of the room. The general ef-
fect of a speaker system of this
type in a smaller room, with a
reasonable degree of furnishing, can
be quite pleasing.

Typical Problems

In the first place it is necesary to
know how much one is prepared to
spend. Then it can be decided
whether to get single extended-
range speakers or multiple-unit
types. With a good extended range
type speaker, the stereo effect based
on the mid-range frequencies must
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be depended upon, because extended
range units tend to scatter the high
frequencies in a rather indetermin-
ate fashion compared with most
tweeters. On the other hand the
multiple speaker systems can be
used to make the best of some awk-
ward listening room conditions or to
extend the useful listening area.
To better understand the applica-
tions of these principles, consider
some of the more difficult but not
unusual situations. This fairly large
living room has a relatively large
opening in the shorter wall leading
into the dining room, as shown in
Fig. 3. A corner type enclosure with
a multiple speaker system could he
placed in the position marked A.
Then the most desirable position for
the second speaker would be some-
where in the vicinity marked B. But
there is very little room to put a
speaker here; certainly not a large
corner or wall type enclosure. The
corner type would project into the
opening, while the wall type, with its
back against the wall, would project
the sound in the wrong direction.
This location calls for a much
smaller speaker-enclosure arrange-

CHAaNNEL ELECTROMIC
# CROSSOVER
Aup 250n,

| CHANNEL ELECTRONIC

*2; CROSSOVER
AMP 2504,

T0 CHANNEL¥1
WHD-RANGE

L TWEETER

v

T0 CHANNEL #2
WID-RANGE
& TWEETER

r

T0 SINGLE WOOFER

Fig. 5—If the crossover network is inserted
between the amplifiers and speakers, it is
possible to avoid the use of a third am-
plifier, and still have the third channel.

ment. It now becomes a case for the
speaker positioned at A to furnish
all the bass. It is possible but not
necessary to elaborate on this sys-
tem by combining the bass from
both channels using a couple of
electronic cross-overs and feeding
it to the woofer. Thus relying en-
tirely on the separation of those fre-
quencies above 250 cycles for each
channel, to get the stereophonic ef-
fect, as shown in Fig. 4. This hookup
shows three amplifiers. It can be
done with two amplifiers by insert-
ing the crossover network between
the amplifier for each channel and
the speakers as shown in Fig. 5.
The midrange speakers should be
directed so that the true stereo ef-
fect, is achieved in the central part
of the far end of the rcom. The high
frequencies from the tweeters could
be directed to cover the areas not
properly covered by true stereo.

Therefore, the midrange speakers
should be aimed toward the middle
of the room, a little more toward
the rear, while the tweeters should
be aimed down the sides of the
room. In some speaker arrange-
ments it is posible to adjust the
angle of the speaker at any time to
suit the program material and seat-
ing arrangement. In some installa-
tions where the speaker enclosure
itself is sitting inside another piece
of furniture, it is possible to angle
the enclosure wthout upsetting the
straightforward look.

An extra large living room having
two openings at one end and win-
dow space at the other, as shown in
Fig. 6, may be placed so that the
speakers are against the narrow
wall as shown, or against the win-
dow area, depending upon furniture
arrangement. There are several good
speaker arrangements. One way re-
quires three speakers. The middle
and high frequency range, is covered
by the units in the corners. This is
an advantage in that normally only
relatively small speakers can be
used in these spaces. The low-
frequency unit should be placed
against the wall between the other
two speakers, One of the crossover
networks just described should be
used. If this room had a center
opening on the shorter wall and
more corner space, an ideal arrange-
ment would consist of two properly
baffled full range speaker systems.

The use of the third speaker in
the center opens the way for con-
siderable debate on the best ap-
proach or technique to use. The

Fig. 6—A large room using widely
spaced speakers may require a third
speaker in the center to improve the
overall stereo presentation and mini-
mize the “‘hole in the middle' effect.
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listed in our new catalog

for example—the versatile DR330 Dynamic
Cardioid and Ribbon

with multiple impedance and cardioid,
bi-directional, and omni-directional polar
patterns. A handsome unit made to fulfill
the most exacting requirements of radio-tv
broadcasting and film recording. Smooth
frequency response from 30 to 15,500 c.p.s.
List Price $250.00.

DR332 Dynamic and Ribbon Cardioid
Professional model with cardioid polar
pattern and variable impedance. Fre-
quency response 40-13,000 c.p.s.

List Price $162.50.

for example—the handsome D22 Omni-
directional Dynamic

Smooth peak-free response from 40 to
13,000 ¢.p.s. means you virtually eliminate
feedback problems and get wonderful
sound reproduction of both voice and
music. “Slide-Lock” permits easy removal
from stand for hand or suspension use.
Variable impedance. List Price $99.50.

for example—the low cost 204 Series Tape
Recording-Conference Microphones

Sleek, modern, and versatile, with wide
frequency response (from 70 to 10,500
c.p.s. in the crystal model). Also available
jin ceramic and dynamic types. High or
low impedance. Push button allows “‘Selec-
tive Recording.” List Price from $16.00.

West Coast Plant: Los Angeles 18, California
MAIN PLANT: 422 SOUTH WYMAN STREET, ROCKFORD, ILLINOIS, U.S.A.
Exportand Canada: Telesco International Corporation, 36 W.40th St., New York, N.Y.

Write for your free copy of the handsome new
AMERICAN MICROPHONE catalog, giving complete
specifications on these and other fine AMERICAN
microphones, handsets, cartridges, and tone-arms.

MANUFACTURING COMPANY
a division of GC-Textron Inc.
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center speaker can be used to elim-
inate a “hole in the middle” effect.
Wide spacing between the speakers
on each end to accomplish even
greater directional characteristics
amplify the problems of the hole in
the middle. Since it is generally
conceded that the base frequencies
do not have directional qualities,
one school of thought is that the
logical place for the third speaker
is in the center and that it should
furnish the low notes. This leaves
the end speakers to provide the
true stereo effect. Still another
group of engineers believe that a
third channel in the center con-
taining bits of information from
each of the end channels will not
only take care of the hole in the
middle problem, but that it creates
a better relationship between cen-
ter stage and the other areas with-
out detracting from the overall
sense of lateral spaciousness be-
tween one end of the stage and the
other. Fig. 7 illustrates one way to
tap off the third speaker so that it
can provide this information. It
should be noted that the center
speaker in this application does not

have to carry any appreciable
amount of bass.
The L-shaped room found in

many modern homes, seemingly has

160

CHANNEL
A
AMPLIFIER

CHANNEL
B
AMPLIFIER

Fig. 7—Another convenient way to estab-
lish a third channel. While this method does
not add anything to the bass response, it
does improve the directional senss with re-
spect to the center of the program source.

its share of problems. One solution
is to use the principle embodied in
the single enclosure, full range
speaker systems.

Two wide-range multiple speakers
(or good extended range speakers
if the budget dictates) are placed
in the positions shown in Fig 8. The
object is to have one channel feed
each major section of the room. In
the central area of the room the
true stereo effect is realized. In
other positions the effect is of listen-
ing directly to one speaker and
hearing the other one playing in an-
other room. With proper balance
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this can be quite an effective way
of presenting stereophonic sound in
a rather difficult situation.

If a room has plenty of carpeting
and upholstered furniture it will not
produce many undesirable reflec-
tions, and full use can be made of
a wide-range system. Recreation
and other rooms having linoleum or
tiled floors, painted walls and per-
haps wrought iron furniture, rever-
beration can be quite a problem. In
fact, it becomes difficult to present

STEREO
DUE TO
SECONDARY
EFFECT

]

rMzzpIO
*

“CHANNEL
#2

STEREO
DUE TO
SECONDARY
EFFECT |

Fig. 8—The problems of the L shaped
room can be overcome considerably by us-
ing two wide-range multiple speaker sys-
tems. Good extended range speakers may do.

a good stereo effect in a room like
this, because of the way the sound
bounces around.

In such a room a good extended
range loudspeaker may be the best
one to use, because the high fre-
quencies will do little if any good.
Much more care should be given to
careful angling of the units to avoid
bouncing the sound directly back
from the opposite wall. Face the
speaker units so that the sound hits
the opposite wall at an angle. In
general it might be better to con-
sider another room for listening
to stereophonic sound. Recreation
rooms are not necessarily the best
listening places for high fidelity
stereo or monophonic programs.

Speaker Matching

A question often asked is whether
or not to continue using an existing
high fidelity speaker. This brings
up the question of matching speak-
ers. The answers depend on the
type of existing speaker. Two of
the large complex type speaker sys-
tems each using a fairly widely sep-
arated midrange and tweeter as
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used in some hi-fi installations, are
not advisable for stereophonic pre-
sentation. They confuse the sound
too much. It is better to use the
well-integrated type. It is particu-
larly important for the mid-range
and tweeter units to be as close to-
gether as possible. Even in the ex-
ample illustrated in Fig. 3, where
the tweeter is directed along a dif-
ferent line from the mid-range unit,
they should be mounted close to-
gether so that the areas fed by these
units will not receive the impres-
sion of any noticeable separation
between the sounds from its partic-
ular channel.

Another important consideration
is the question of speaker phasing.
First, it is particularly important to
have the speakers in the same en-
closure correctly phased so there is
no dissociation effect at the cross-
over frequency. This can best be
checked by playing a single channel
and listening critically. Connect the
tweeter first one way, then another.
Listen for smoothest response and
the best sense of integration. Use
program material such as a solo
voice. The same method can be re-
peated for the woofer and mid-
range. Here particular attention
should be given to the smoothest
fill-in of frequencies around 250

SOLOIST SHOULD

= SOUND HERE
g

EQUAL DISTANCE

LISTENER
STAND
HERE
~——

Fig. 9—A soloist’s voice will appear to

come from the center when the speaker

output is properly phased and balanced.
cycles, or whatever crossover is
used.

If multiple speaker systems are
used in each channel, it is essential
that each bank of speakers in the
channel be properly phased before
attempting to check the phase of
the overall sterec system. A simple
method is to try reversing the con-
nection to any one channel’s speak-
ers to discover which gives the best
sense of position for solo program.
Select a program where the soloist
is intended to be approximately in
the middle, and listen from a central
positions as shown in Fig. 9. The
thing to listen for when the two

s

speakers are operated at the same
level is the soloist’s voice. It should
appear to come from a point mid-
way between the two speakers. If
the sound seems to get lost in the
room, try reversing the connections
to one speaker. If the system uses
woofers in both channels, the low
frequencies can also be helpful, if
each channel is correctly phased
within itself.

Contrary to instructions on phas-
ing which have appeared in print
from time-to-time, speakers for
each channel of a stereo system
should be phased when listening to
the desired stereo program, and not
with batteries or monophonic mate-
rial played over both channels si-
multaneously. This is particularly
significant if due to the use of dis-
similar amplifiers, preamplifiers or if
conditions of program material are
such that the two channels are not
in phase going into the amplifiers,
the program fed to the speakers in
each channel are out of phase. To
correct this condition, it is simply
a matter of reversing the leads go-
ing from one amplifier to its speaker.
This may make the speakers out of
phase in the “battery test” sense,
which is exactly opposite to the cor-
rect phasing situation for conven-
tional monophonic listening. e

STEREO PROFITS START HERE

New G-E “Golden Classic”
Stereo-Magnetic Cartridge

® Compatible with both stereo and monaural records
® Full frequency response, 20 through 20,000 cycles ®
"Floating armature” design for increased compliance
and reduced record wear. Effective mass of stylus ap-

proximately 2 milligrams ® High compliance in all

directions—lateral compliance 4 x 10 c¢m/dyne; ver-
tical compliance 2.5 x 10° cm/dyne ® Recommended
tracking force with professional-type tone arm 2 to 4
grams ® Consistently high separation between channel

signals. (Specifications for Model GC-5.)
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Easier to sell...because it's magnetic
...and because it’s G-E!

Stereo installations and conversions can open up a whole new
field of profitable business for you. And you can start your
customers converting to stereo right now—with G.E.’s new
“Golden Classic” stereo-magnetic cartridge (fully compatible
with LP monaural records). It’s easy when you tell them how a
magnetic cartridge can best provide the high compliance, low
distortion, and channel separation required by the new stereo
discs. Just as important, General Electric is the name all your
customers know and trust.

GENERAL @ ELECTRIC

Specialty Electronic Components Dept., W. Genesee Street, Auburn, N, Y.
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Changers & Turntables For Stereo

Lower Recording Level, Vertical Rumble & Arm Consideration

e The controversy of record changer
vs. turntable now has a new slant,
with the advent of stereo. The argu-
ment for the turntable is the one of
simplicity. Where the objective is
smooth motion without flutter, wow
or rumble, a simple mechanism
should stand the best chance of
achieving the ideal. The argument
for the record changer is that it does
what a lot of people want it to do.
Expert design, close quality control,
coupled with precision methods,
have provided record changers and
turntables whose performance is
quite satisfactory for stereo pur-
poses.

Some high fidelity enthusiasts will
not look at changers for another rea-
son; they want to keep up with the
latest developments in tonearms and
pickups. The changer is not readily
adaptable for use with a variety of
arms. One major advantage the
turntable has at the moment is the

ability to operate with lower stylus
pressure, but the changer people are
working on this and have made some
progress.,

As quick as a problem is recog-
nized, that is how fast the engineers
and manufacturers set about trying
to lick it. The sensitivity to the verti-
cal component as found in stereo
pickups, has spurred all facets of
the record player industry into ac-
tion. Improvements already incorpo-
rated and some yet to come in the
changer and turntable field indicate
that the relative merits and argu-
ments for the changer and turntable
will stay in about the same perspec-
tive.

Flutter, Wow, Rumble

Flutter and wow show up exactly
the same on stereo as they do on
monophonic records. Rumble, on the
other hand, has another chance of
breaking through in stereo. With a

monophonic pickup the only form of
vibration normally picked up is in a
horizontal direction.

Since stereo pickups are sensitive
1o both vertical and lateral vibra-
tions, rumble components now be-
come a more important factor.

To help offset this problem, some
of the new stereo pickups include an
acoustic, or mechanical filter, to
avoid picking up low frequency
vertical components. This is per-
missible because in any legitimate
stereo disc recording the low fre-
guencies are essentially in the lateral
groove motion. Losing the vertical
component at low frequencies should
not materially deteriorate the stereo
effect, and it does filter out some
vertical rumble.

Recording Level

It is more difficult to obtain the
high percent of modulation that has
lately been impressed on most
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EICO 50.Watt Ultra-Linear
Integrated Amplifier HF52

KIT $69.95  wired $109.95

EICO FM TUNER HFT90 with
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*Less Cover, FET incl.

EICO Preamplifiers
HF65A KIT $29.95, Wired $44.95,
with power supply:
HFE5 KIT $33.95, Wired $49.95
HF61A KIT $24.95, Wired $37.95
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critical tuning, low capture ratio (6db),
close-station separation, and insensitivity to
drift which are unique among FM tuner kits,
to the best of our knowledge . . . one of
the best buys you can get in high fidelity
kits."” — AUDIOCRAFT Kit Report.

“(The EICO Master Control Preamplifier’s)
performance rivals that of the most ex-
pensive preamps . . _ All in all, here is an
example of a high level of engineering_skill,
which has managed to achieve fine per-
formance with simple means and low cost.”

— Joseph Marshall, AUDIOCRAFT,

Concerning the EICO 60-watt Power Ampli-
fier: ‘“Listening tests confirmed the fine
instrument test results without question. Qur
HF-60 produced firm, well-defined bass and
clear, sweet treble on the finest speaker
systems available, It clipped momentary
overloads very well and recovered quickly,
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