This is the brilliant new slar among
automatic turntables, featuring zero
degree tracking error and 12 other
major advances.
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Again, the innovator!

The components that comprise high

fidelity systems have become increas
ingly St ticated. In turn, the de-

mands yd on the automatic tum

place

table for higher performance standards
have also increased. Thesa stringent
requirements have led to higher price

turniables

categories for automatic
than ever before

Nevertheless, the Garrard Labora-
tories resisted the templation to build a
so-called “super changer”, until they
were satisfied that sufficiently meaning-
ful improvements were feasible, 10 jus-
tify the establishment of such a new
product category

Over the years, Garrard has in
vented, pioneéréd and introguced vir-

automatic record playing units. Many ol
these have been revolutionary, and to-
gether they have upgraded the entire
character of the automatic turntable
But change, merely for the sake of
change, has been sterni resisted

such notable innovations as
controls, built-in stylus
gauges, cueing and pause
dynamically balanced low
mass tone arms and combinalion syn-
chronous-induction motors (1o name a
few) were first introduced on Garrard
automatic tumtables but only after
the need was established and they
were thoroughly researched, tested and
perfected. Today, they are standard on
most of the higher-priced aulomatic
turntables of all manutacturers

The Zero 100 is a dramatic new
concept, with styling as advanced as
its features. It is a new classic, which
others will emulate for years 1o come,

While the appearance of a product
does not improve performance, il does
connote craftsmanship and quality —
and reflects the aesthetics mosl people
appreciate in products which are pre-
cision-engineered. In the Zero 100, new
materials have been used — such as
plexiglas, brass, machined parls, satin
finish aluminum — all set off on a
sparkling white unit plate. Garrard has
made the Zero 100 the very personis
fication of quality Q
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Heart of the K M g had

The maintenance of zero degree track-
ing error over the full surface of the

record has long been an experts’

IS a reVO|Ut|0nary dream From an engineering stand-
point, the value of the principle is well-
new tone arm recognized, not only for obtaining the
finest sound reproduction and elim-
inating distortion, but for preserving the
record grooves. The problem has been
to obtain these results with minimal
friction and realistic cosl. Since the
feature is so desirable, there have
been some separate tone arms and
manual combinations attempting o
play records back with zero degree
tracking error, but these have had un-
acceptable friction levels, or were un-
duly expensive. Certainly, they could
not be used on automatic players.
Garrard has spent many years on
this development, discarding hundreds
of ideas which did not meet its criteria
Now, at last, this advancement of the
first magnitude is presented for home
use on the Zero 100 automatic turniable.

How the arm is built

In common with many examples of en-
gineering ingenuity, the solution to the
problem of tracking error looks de-
ceptively simple on the surface.

The new arm is designed so that
the cartridge housing is pivoted directly
above the slylus tip. The degree of
pivot is controlled by an auxihiary artic-
ulating arm. The amount of cartridge
head pivoting, the length and position
of the articulating arm . .. indeed, all
the complex geometrical problems in-
volved . . . were solved and optimized
by computer. Without this procedure,
the successful design and execution of
this tone arm would have been
impossible

The combination of computerized
design and arm articulation through
advanced pivotry, results in the track-
ing geomeltry shown in the diagram.
Note that the stylus is perpendicularly
tangent 10 the groove throughout the
record — a dramatic achievement of
primary importance in the search for
perfect reproduction.
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Advanced pivotry for minimal friction
The extremely low — in fact, negligible
friction — which is essential 1o this con-
cept, has been achieved with costly,
precision-loaded ball bearings, and a
free-floating universal pivot. These are
among the very few parts of the Zero
100 which Garrard does not build. In-
stead, they are purchased from an out-
standing manufaclurer specializing en-
tirely in the design and construction of

Tracking error up o 160 times as low
per inch as standard tone arm!

pivoted tone arm with those of the Zero
100, indicates the magnitude of the
breakthrough which Garrard has
achieved.
Consider that there are 3,600 sec-
onds of arc in a degree . .. and that a
conventional tone arm may produce
tracking error as high as 4 degrees, or
14,400 seconds at its full playing ra-
dius. The tracking error of the Zero 100
tone arm is calculated 1o measure a
remarkable 90 seconds, placing it in
the area of 160 times as small per inch
as the error of conventional tone arms.

The true tangent tone arm clearly es-
tablishes the Zero 100 as a revolution-
ary development of the first order.
Conversely, above and beyond the
tone arm, the features described on the
following pages place the Zero 100 in
a class by itself, at the very forefront of
all automatic turntables available today.
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In order 10" impart stability and preci-
sion tothe incredsirigly important stylus
force “setting, the Zero 100 tone arm
utilizes a brass weight which slides un-
der the arm.

With the weight set at “Zero", the
arm is balanced 10 a neutral "see-saw"
position. The weight is then moved for-
ward under the arm 10 se! in the correct
stylus force. It is frictionally engaged to

15° Vertical tracking adjustment

Discs are recorded with the cutter set
at 15°. Therefore, for the finest repro-
duction, the stylus should approach
this angle as closely as possible. The
Zero 100 tone arm shell provides an
adjustment lever for this purpose. When
single records are played, a flick of the
lever to “Manual" sets the cartridge
and stylus angle at precisely 15°. When
a stack of records is played, the lever
is moved to “Automatic,” and the angle
of the stylus will be precisely 15* at the
third record. 0

Cartridge overhang adjustment

In order 10 assure the full benefits of
zero degrees tracking error, and the
15* adjustment, the stylus tip must be
positioned with absolute accuracy.
The slotted cartridge carrier ol the
Zero 100 is provided with a lucite
gauge, used when the cartridge is
mounted. The cartridge carrier is in-
serted into the gauge. and the cartridge
is accurately positioned for mounting
by simply moving it to the point where
the stylus tip lines up with the two cross
hairs on the gauge. n]

the tone arm, 1O retain its exact posi-
tion; yet it can be easily moved when
desired.

Since it requires a movement of
1% " 10 change the stylus force by one
gram, a fraction of a gram can be set
with extreme accuracy. This carries
through the concept of the Zero 100
tone arm, which is designed to track
the most sensitive cartridges at the
precise fractional forces required for
their optimum performance. (@)




Magnetic anti-skating control
Garrard introduced the first anti-skating
device in an automatic turntable with
s patented shding weight design
which is still yused in the (up-to-now) 3
top Garrard models.

An anti-skating control 1S neces-
sary to offset the normal tendency of
the tone arm to move (skate) across
the record toward the center. As the
disc revolves, with the arm tracking, an
inward skating force is created which
must be counteracted and neutralized
by an equal force in the opposite direc-
tion. This prevents wear on the inner
side of the groove, premature damage
1o the record, and distortion

Now, a unique and exceptionally
precise anti-skating control has been
designed for the Zero 100 and built

into the tone arm assembly. A precision
sliding scale, calibrated in fractions of
a gram and reading conveniently from
the top, shows the exact amount of
anti-skating force being applied. The
scale has two settings: one for ellip-
tical; the other for conical styhi

The simple but ingenious Zero 100
anti-skating control utilizes the well-
known magnetic principle that like
poles repel each other. Built differ-
ently than any previous device of its
kind, it is frictionless; not mechanically
connected to the tone arm; and re-
qQuires neither spnngs nor weights

A ceramic disc magnet is mounted
on the pivoting tone arm gimbal; and
another affixed above it on the rigid
plexiglas tone arm housing. A ferrous
metal shield, with the precision reading
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scale mounted on it, slides between
the two magnets, 1o set the anti-skating
force desired. When the shield is be-
tween the total areas of the magnets,
they have no effect on each other, since
the shield blocks the magnetic flux
However, as the shield is moved out-
ward, it exposes the magnetic field,
creating an infinitely variable amount
of magnetic repulsion. This, in turn,
exerts a controllable and measurable
twisting force on the tone arm, as the
two magnetic poles push aparl, es-
lablishing the correct starting amount
of anti-skating force desired, as in-
dicated on the reading scale; and vary-
ing to the correct force required at
every distance from the center of the
record as the stylus moves inward
along the radius. O

Magne! in rotating
member (p u. arm gimbal)

Magnet in fixed member
(9«mbal surround)

Zero Bias Compensation
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Direction of bias force
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Variable speed control

(=3%% ® 33% =21 % @ 45 rpm)
Variable speed is actually non-essential
for the usual listening purposes when
the record playing unit is equipped with
a synchronous motor, since the motor
insures accurate, stable speed. How-
ever, it is a welcome convenience for
critical listeners with perfect pitch who
prefer 10 play recordings at the exact
speed they select; for others who sim-
ply enjoy records best at speeds they
determine themselves; and for mu-
sicians who wish 1o “tune” the record
player in order 1o accompany a mu
sical instrument

llluminated stroboscope

(Essential with variable speed.)
The speed of the turntable is easily and
accurately adjusted by moving a ring
around the control knob which sets
speed and record size. It can be moni-
"tored continuously through the strobo-
scope window, by watching the highly
visible, illuminated line

Tone arm safety restrictor

No effort has been spared by the Gar-
rard Laboratories 10 insure enjoyment
by the owner. One example is the tone
arm safetly restrictor built into the Zero
100 tone arm to prevent it from being
set down on the unit plate outside the
edge of the record. A positive stop pre
vents accidental damage to the stylus

J

Interchangeable spindies

There are two instantly removable spin-
dles. The short one, for single play
rotates in the same manner as spindles
on manual turntables. The long spindie
accommodates a stack of six records
for automatic play at 33%s rpm. An Op-
tional automatic spindie is available for
wide hole, 45 rpm records

Variable speed units are not new
For satisfactory performance, the in
herent requirements are to have a com
pletely stable motor, and a minima
taper on the pulley which controis the
speed varnation, so that it does not in
troduce wow oOr flutter. Now, with Gar
rard’'s proven synchronous motor, and
with the development of a long, very
slightly tapered pulley, the speed ¢

tro!

in the Zero 100 has achieved the
necessary degree

Speed variation in the Zero 100
is approximately +=3%. This
an adjustment in pitch equivalent to

one semi-tone O

of perfectior

creates
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Standard Pulley € rtended pulley of
Zero 100, for rock
steady speed, finer
performance over
long period of time
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