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HEAD AMP {Moving-Coil Phono}:

Gain — 69 dB to tape output
90 dB to main output
Noise — 75 Nano Volts - 20 Hz to 20 KHz referred to input
32 Nano Volts - 400 Hz to 20 KHz
Distortion — Less than .01% at 2 Voits R.M.5. output at
tape output at any freq. 20 Hz to 20 KHz
RIAA — 30.5dB 20 Hz - 20 KHz

MAGNETIC PHONO:

Gain — 42 dB to tape output
63 dB to main output
Noise — 500 Nano Volts - 20 Hz to 20 KHz referred to input
Distortion — Less than .01% at 2 Volts R.M.S. output at
tape output at any freq. 20 Hz to 20 KHz

"HIGH LEVEL:

Gain — 21 dB to main output

Noise — 6uV - 20 Hz to 20 KHz referred to input

Distortion {Tone controls flat) less than .01% at 2 Volis
R.M.S. output at any freq. 20 Hz to 20 KHz into
600 Ohms

Freq. Response — D.C. to 100 KHz +1 dB (Tone controls flat)

Maximum input before clipping:
Heat Amp: 3.5 mV at T KHz
Phono: 100 mV at 1 KHz
High Level: 1 Volt R.M.S. level, full

Maximum output before clipping - all outputs:
10 Volts R.M.S. mihimum
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k in 1964, when the first transistor
> was introduced, it was heralded as
wn of a new age. Unfortunately in the
iince, a new sonic age did not arrive —
ow, The vacuum tube is still with us
extent that our most worthy competi-
1 tube-oriented company.
ally and proudly, after years of
th, THE GREAT AMERICAN SOUND
NC. introduces THAEDRA, the first
tate preamp that surpasses the sonic
es of tubes by an order of magnitude.
thermore, THAEDRA is the first
« environmental-proof preamp. G.A.S.
so aware that the serious audiophile is
ited in the basic features which are
ary for good sound reproduction and
interested in the gimmicks and those
uently-used facilities that are found
ny of today's touted preamps,
VING COIL CARTRIDGES.
our search for improved sonic repro-
n, we are generally limited by the
luction capabilities of the transducers
as phono cartridges and foud-speakers).
' last few years, considerable improve-
have been made in these areas so
corresponding improvements are re-
| in the matching electronics. Today,
oving-coil cartridge is king. Unfor-
1y, the maving-coil cartridge has a very
witput level which requires either a
p transformer or a “pre-preamp’’ to
¢ the needed gain. Many assume that
ansformer is a necessary evil with its
limitations. Recently, a few “pre-
ps’’ have been manufactured which
ate the need for the transformer and
sociated difficulties. These electronic
also suffered problems such as noise,
tion, and sometimes less-than-accept-
erformance. Both of these approaches
rely on the phono section of the
fing preamp adding extra links to the

which is also producing 3rd-harmonic
distortion, then there will be some resultant
9th-harmonic distortion produced. If an-
other stage were then added, some 27th-
harmonic products would result, etc., etc.)
No other preamp in existence can claim this
important feature. To achieve this feature, a
totally-new circuit concept was incorporated
known as the Servo-loop. THAEDRA is
the world’s first Servo-loop preamplifier.

To avoid cascading many stages of gain to
obtain the required sensitivity for moving
coil cartridges, a concept was needed to
achieve this in one stage of gain (gain block).
Even though the required gain (closed loop)
is 70 dB (at 1 KHz), this is further in-
creased because of the requirements to
provide RIAA equalization. Therefore, the
total gain required is 90 dB at 20 Hz, This is
an extensive amount of closed loop gain.
Under normal conditions, this much gain
would be virtually impossible to control.
To accomplish these objectives, THAEDRA
uses a Servo-controlied, D.C.-coupled head
amp. Except for the phono input coupling
capacitors, THAEDRA is 100% D.C. coupled
{the only preamp with this claim).

Unfortunately, all D.C.-coupled ampll-
fiers suffer a problem known as D.C.-drift.
In addition, along with this drift, low-fre-
quency modulation noise can occur. Until
now, the only way to eliminate drift was to
use capacitor coupling or extensive amounts
of negative feedback, THAEDRA uses
neither of these methods.

The servo-loop is rather unique in that it
comprises two amplifiers in one. The first is
the primary audio amplifier which is for the
audio signals, and the second is the servo
amplifier which is used only for D.C. control.
{Both the primary amp and the servo amp
are D.C. coupled.) A simplified circuit is
shown below.

tors the output D.C. level continuously,
there are absolutely no low-frequency
modulation effects even when driving large
high-frequency signals through the preamp.
If the servo head amp is driven to full
clipping (overioad) at 20 KHz, it will pro-
duce less than £5 mV of D.C. offset at the
output, No other phono csrcuut can achieve
this claim.

Other important features of the servo
Head amp are: its very low noise (less than
70 nanovolts wide-band, referred to the
input), an input impedance of 600 chms to
match today’s moving-coil cartridges, and
maximum output at clipping (into 600 ohms
at tape output) which exceeds 10 Volts
R.M.S. (This is equivalent to an overload
point of 3 mV at the input providing 54 dB
of headroom above standard operating level
[standard operating level is —10 to ~20 dB
below 0 VU) before overload, This wouid
correspond to an output level to the average
power amplifier that would drive it [if it
could] to 10,000 Watts for a 200-Watt per
channe! amplifier having a sens;twnty of 1.b
Volts.)

The distortion components of the servo
head amp are not discernible {below ,001%)
at rated output level of 2 Volts R.M.S, at the
tape output. Even at 10 Volts R.M.S., the
distortion components are less than .03%.

PLUG-IN MAGNETIC PHONO AMP.

In addition to the servo-head amp,
THAEDRA also contains a separate phono
circuit for conventional magnetic cartridges.
The output capabilities, distortion and
overload cleanliness are identical to those for
the head amp. The noise level is 500 nano
Volts referred to the input (wideband with
no filter). Even though we conservatively
rate the input overload point at 100 mV at
1 KHz, it must be pointed out that with the
largest modulation index that can be putin a
record groove of 40 cm., and with the
highest output cartridge available, the largest
signal -that can occur is approximately 80
mV. Therefore 100 mV of overload cap-
abilty represents an adequate safety margin.

One of the most useful features of
THAEDRA is its ability to perform an
“A-B" listening test of moving-coil cart-
ridges. No other preamp offers this versa-
tility. This test can be accomplished by re-
moving the magnetic phono circuit card and
inserting a second servo headamp card
{available at extra cost-—consult your

Aaaine)

Furthermore, it was decided that the tone
controls be accurate and resetable thus
eliminating any need for a tone cancel
switch as the flat settings would be truly
flat.

The type of tone control action in
THAEDRA is rather unique. The turnover
frequencies were moved further out from
the customary midrange frequencies in order
to eliminate their effect on the critical
midrange frequency band. These turnover
points are 160 Hz for the bass, and 4 KHz
for the treble. Furthermore, on each side of
the flat setting, there are 10 positions of
boost and cut which results in greater
resolution in setability. As can be seen by
the tone frequency curves, the treble control
provides a perfect Gaussian band-pass
frequency filter when boosted. This aids in
eliminating high-frequency noise and distor-
tion as well as R.F, interference, while still
providing augmentation of treble audio
frequencies.

Another useful feature, not previously
available, is THAEDRA's unigue 5-position
low-frequency Bessel-response filter. This
filter is available on all inputs. Therefore,
although THAEDRA is fully D.C. coupled
for the absolute-purist audiophile, those
users having less-than-optimum turntables
and arms have the added flexibility of an
adjustable subsonic filter,

The volume and tone controls in
THAEDRA are totally sealed to provide
environmental-proof components. They are
manufactured by depositing a metal-glaze
resistance element on a glass substrate using
thick-film processing. The resulting reli-
ability, repeatability, and freedom from
noise is well worth the additional cost
involved,

Another feature of the Servo tane ampli-
fier is its output capability. THAEDRA's
main outputs are capable of driving 100
AMPZILLAS in parallel while meeting all
specs, and therefore we rate our specs while
driving a 600 Ohmload. The main outputs
are in fact able to deliver more than 1 Watt
into an 8 Ohm load and will drive a pair of
KOSS PRO-4 AA headphones into overload.
This capability is achieved because the line
amplifiers are running pure class A (8 Watts
dissipation at idle).

OTHER THAEDRA FEATURES: Four

rariilatard eninnline fram  twn indenendent



harmonic-distortion multiplication. (Har- or L preamps that have them. G.A.S. Co. en- nickel-plated steel chassis. Fully
monic distortion multiplication occurs when ) gineers also felt it mandatory that all high- environmental proof selector, nv
stages of gain are cascaded. For example if level gain and tone controls be incorporated  and tape switches. Capability to it
one stage, which is producing 3rd-harmonic The servo amp completely eliminates. within one circuit gain block to absolutely copy with 3 tape machines. Two |
distortion, is cascaded to another stage, D.C. drift. Also, since the servo amp moni- minimize coloration due to cascading stages. power switch capability,

Tone Amp. This two-amp system reduces SENVO Le-—i the Usual coloration At nas always plagued  and the power transrormer an

FiG. 1. THAEDRA BLOCK DIAGRAM (CHANNEL A ONLY.)
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