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SPECIFICATIONS

FREQUENCY RESPONSE: 5 Hz to 100 kHz ==0.5 db.

POWER OUTPUT RATING: 60 watts average con-
tinuous power per channel into 8 ohms at any
frequency between 25 Hz and 15 kHz at less than
0.5%¢ total harmonic distortion. Distortion de-
creases at lower power levels. This is in accord-
ance with F.T.C. rating requirements, including
preconditioning.

INTERMODULATION DISTORTION: Less than 0.5%
at any power level up to 60 watts per channel
into 8 ohms with any combination of test frequen-
cies. Distortion reduces at lower power levels.

100 Hz

NOISE: 95 db below rated output unweighted with
shorted input; 100 db down by IHF standards.

DAMPING FACTOR: Greater than 40 from 20 Hz to
20 kHz.

SEPARATION: More than 70 db from 20 Hz to 20
kHz.

INPUT: 100,000 ohms; 1.5 volts for 60 watts output.

SEMICONDUCTOR COMPLEMENT: 15 transistors;
15 diodes.

SIZE: 13”7 x 102" x 4. WEIGHT: 20 Ibs.

MAXIMUM POWER CONSUMPTION: 400 watts.

1 kHz 10 kHz

SQUARE WAVE PERFORMANCE: This is a good indication of linearity from
10 Hz to 100 kHz, since good square wave reproduction requires bandwidth
in excess of 1/10th to 10 times displayed frequency.

2 kHz 20 kHz

INPUT-OUTPUT LINEARITY AT 60 WATTS

TONE BURST:

4 cycle 20 kHz through amplifier at 60
watts is indistinguishable from gener-
ator (below).
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THE DYNACO STEREO 120

Do not attempt to install or use this amplifier until the section “Operating Instructions” has been carefully read.

INTRODUCTION

The Dynaco Stereo 120 is an all silicon transistor basic
power amplifier for use with separate preamplifiers such as
the Dynaco PAT-4 or PAT-5, or for use with tape recorders
or tuners such as the FM-5 or AF-6, which have their own
volume controls. The Stereo 120 conlains two 60 watt
amplifiers on one chassis with a common power supply.

Although the Stereo 120 is a solid state device, contain-
ing transistors and similar semi-conductors, it has been
designed to be used under normal conditions without
special safety precautions, just as if it were a high grade
fube amplifier. Thus it can be connected to source and
speaker components and used with confidence in all con-
ventional arrangements. There are no circuit breakers,
speaker fuses, or other resettable devices to impede the use
of the Stereo 120 under any reasonable conditions of use
or abuse. This 18 achieved by using novel circuits {(on
which patents are pending) which automatically and in-
stantly protect the amplifier.

The components in the Stereo 120 are of the highest
quality to protect against failure, both now and for many
years in the future, All parts are used conservatively with

close tolerances to assure proper operation, and etched
circuit modules are pretested under actual use conditions to
ensure that every unit, after assembly, will meet the speci-
fications normally associated with laboratory prototypes.

The specifications of the Stereo 120 speak for themselves.
The distortion at low levels is comparable to that of the finest
tube designs, while the high power distortion remains in-
audible. Specifications do not reveal all the facets of sound
quality, however. In use with varying program material,
the Stereo 120 justifies its design efforts to have quali-
ties of ease and naturalness always sought and rarely
achieved in solid state designs. There is no extra bright-
ness or stridency which is unfortunately sometimes attri-
buted to high fidelity sound, but rather there is an impres-
sion of limitless range and effortless handling of the highest
power peaks.

Like any precision equipment, the superior capabilities
of the Stereo 120 will best be obtained when it is utilized
properly. Therefore, read these instructions, and make the
specified connections to the input audio source and to the
loudspeakers before connecting the amplifier to a source
of AC power.

OPERATING INSTRUCTIONS

Connection from preamplifier or other signal source

Since the Stereo 120 is a basic sterco power amplifier,
it has no operating controls; it should be supplied with an
audio signal from a stereo preamplifier or similar signal
source (such as a multiplex tuner or a stereo tape player
with a volume control). Most preamplifiers can supply the
required 1.5 volt signal and can operate into the 100,000
ohm input impedance of the Stereo 120. In particular, the
Dynaco PAS-3X (or PAS-2X) is recommended with the
Stereo 120, as well as the solid state PAT-4 preamplifier.
With earlier Dynaco preamplifiers such as the PAS-2,
PAS-3 or a pair of PAM-1s, a simple change of a resistor
on each channel will provide the proper match for the
Stereo 120. The installation of this resistor in the preamp-
lifier is described in a later section of this manual. Earlier
Dynaco preamps which have been modified by adding the
TC-3X tone control kit are directly useable,

If the Stereo 120 is being used with another make of
preamplifier, tuner or tape recorder, you should check
with the manufacturer of the equipment to see if it is suit-
able for 100,000 ohm load impedance.

From the preamplifier, or other source, conventional
single-conductor shielded cables with standard “phono”
plugs should be connected to the inputs of the Stereo 120.
Make certain that the plugs are pushed fully into the
sockets, and that the outer ground connections on the plugs
are gripping the sockets tightly at each end. The maximum
length of these shielded cables is determined by the output
impedance of the preamplifier and can generally be as much
as 25 feet if the Stereo 120 is to be remotely installed.

Connection to loudspeakers

The Stereo 120 is supplied with two pairs of different
color binding posts, one pair for each channel output., The
“common” terminal is black, and the “hot” connection is
red. The two black posts are electrically connected intern-
ally, and are also connected to the chassis, so that the
amplifier may be used with special output connections
which require common grounds if desired. You must be
certain that the polarity of such oulpuf conneclions is
never reversed, and that the “hot” sides are never acci-
dentally connected together in accessory egquipment,

The binding posts accept single “banana plugs”, double
“banana plugs” (such as the General Radio type 274-MB),
spade lugs, or simply stranded wire. If stranded wire is
used (as from lamp cord) the wire ends preferably should
be “tinned” with solder first to avoid fraying. To connect
the wire, unscrew the cap until the horizontal hole in the
metal shaft is uncovered, push the wire end through the
hole and tighten the cap. Make certain that no wire strands
are touching another post or the chassis. The banana plugs
are inserted into the ends of the posts. These plugs are
available from any radio parts distributor.

Quality loudspeakers whose rated impedances are be-
tween 4 and 16 ohms can be connected directly to the
binding posis. For short distances (25 feet or less) ordi-
nary #18 lamp cord can be used. For longer distances, it is
suggested that heavier cable (#16 or #14) be used.

The terminals on loudspeakers are marked in different
ways, and sometimes are left unidentified. They may be
(<) and (—=), (1) and (2), or {(C) and (8 ohms) for
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example. These markings are provided so that proper phas-
ing of a pair of speakers can be maintained. It is not
necessary when connecting the leads from the amplifier to
the speaker to be sure that the red amplifier terminal is
connected to the (4 ) speaker terminal, or that the (C)
terminal is connected to the black amplifier post. However,
once the “sense” of the wiring has been established by
connecting one speaker to the amplifier, the second speaker
must be connected in the same way so that the speakers
will be in phase. With ordinary lamp cord, this is easy,
because one lead i8 coded — usually either with a “tracer”
thread wound around one of the wires, or with a slight
molded ridge on the outer plastic insulation of one con-
ductor, or with different color conductors.

The nominal power rating of the Stereo 120 is based on
a load impedance of 8 ohms., Loudspeakers with impedances
of 4 and 16 ohms can also be utilized with some reduction
of the maximum power capability at some frequencies.
Since all loudspeakers have varying impedance character-
istics with frequency, an optimum match to any amplifier is
a compromise over much of its range. The maximum power
output into a given speaker varies with frequency with both
tube and transistor amplifiers, because the speaker’s rated
impedance is typically its minimum impedance. The
Stereo 120 can deliver at least 50 watts into the 4 ohm AR-3a,
for example, over most of the speaker’s useable range. With
a 16 ohm speaker, maximum power can be expected to be
about 40 watts at most frequencies. This question has been
largely overlooked in the past because the output trans-
formers in tube amplifiers could match to different nominal
speaker impedances, but the problem was not significantly
different. A more detailed explanation of amplifier power
output characteristics is available on request from Dynaco.

Monophonic operation

The outputs of the Stereo 120 (and other iransistor
power amplifiers) should not be connected together (paral-
leled) in an attempt to obtain higher power output. If they
are paralleled, there is little benefit of power increase under
practical conditions, and there is a possibility of damage
to the amplifier. Using isolating resistors between the two
channels wastes power and destroys the amplifier’s damp-
ing factor.

For higher power monophonic applications, the pre-
ferred procedure is to drive each channel of the Stereo 120
with identical signals (using the “A+B” or “Mono” posi-
tion on the preamplifier, or a “Y” connection) and connect
each output channel to a separate loudspeaker system.
This has the advantage that the speaker will be operated
with less likelihood of overload, for speakers are rarely de-
signed to handle more than 60 watts of sustained power.

Of course, either channel may be used independently as a
60 watt mono amplifier by simply leaving the input and
output of the second channel unconnected. No “load” is
required on the unused channel when there is no mput

signal.

Cautions to be observed

The Stereo 120 containsg circuits which will provide
nearly complete protection against abuse (including the
cautions noted below), but you should not challenge fate.
We all know that parachutes are quite safe — but why
jump to test one? The need for protective circuitry in solid
state equipment is a direct result of its inherent susceptibil-
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ity to failure compared with the ruggedness of vacuum

tube equipment. You will avoid possible damage to costly

transistors and other components if yvou follow these few
simple rules:

1. Do not connect or disconnect inputs or outputs when
the amplifier power is on.

2. If you hear any abnormal noises, turn off the equipment
and locate and eliminate the source of the noises before
using the Stereo 120. These noises may result from
partially connected audio cables or similar faults not
connected with the Stereo 120, but they can be signals
or symptoms of signals of excessive amplitude,

3. The volume control of the preamp or other source
should be at a low setting when the amplifier is turned
on. At any time that the sound is weak or garbled,
locate the trouble before advancing the volume control.

4, Do not operate a tape recorder in the fast wind or re-
wind mode when the volume control is advanced, as this
could produce large signals at inaudible frequencies.

Avoid any output connection system which risks con-
necting the “hot” side of one channel to the “hot” side
(red terminal) of the other channel. This is not likely
in any properly wired system or accessory, but an acci-
dental change of polarity in the connections to a system
requiring common ground connections could be costly.
Of particular note: headphone junction boxes.

6. If it is necessary to switch from one speaker to another
when the amplifier is turned on (as in a distribution
system to several rooms) always make the changes at a
low setling of the preamp volume control. The setting
of individual speaker level controls is unimportant.

7. Avoid shorting together the two wires to a loudspeaker,
and do not use any switches in the output which are of
the shorting type. Be sure that no strands of connecting

wires are free to touch anything except the intended
terminal.

Amplifier operation

Now you are ready to plug the line cord into the proper
AC outlet and listen to the system. A switched outlet on
the preamplifier will be the most convenient arrangement,
for then the power switch on the Stereo 120 can be left
on and switching will be automatic when the preamplifier
is turned on. If the Stereo 120 is inadvertently left on for
a lengthy period of time, no problems will be encountered.
The components do not get hot with extended use under
normal or under no-signal conditions. The slight warmth felt
when the unit is on is from some power resistors on the ampli-
fier boards. The transistors and other components will re-
main cool except under high signal conditions, With sus-
tained high power output it is normal for the bottom to
become much warmer than the cover, because the heat sinks
dissipate heat through the chassis.

Since there is little heat in normal use, the Stereo 120
does not require the degree of ventilation needed for a tube
amplifier, though what heat is generated must be effec-
tively dissipated. The amplifier may be placed almost
anywhere, in any position, as long as it is not blanketed
with magazines, records or similar obstructions. If the
amplifier is used where sustained high power output is
required (and transistors heat up the fastest at about half
the maximum power output) adequate ventilation is neces-
sary. At full power continuous output on both channels,
the Stereo 12() draws almost 400 watis and it, like any other
transistor amplifier, will generate as much heat as a com-
parable tube amplifier.
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Those who desire to use headphones with this amplifier
will find that most headphone manufacturers make adapters
available which provide the necessary level controls or
resistors to reduce the power to the headphones, and to
maintain low noise. (General information on this subject is
available on request from Dynaco.

Checking speaker phasing

The simplest procedure for determining correct speaker
phasing is to play a monophonic program (turn the pre-
amplifier to “A-+B"” or “Mono”) through both speakers.

Then if the phasing is correct, there will be a smooth transi-
tion of sound as vou move from one speaker to the other.
If the speakers are not in phase, there will be an abrupt
shift from one to the other at some point between the
two. If convenient, an alternative method is to face the
two speakers toward each other about 6 inches apart, and
when the “Common” and “Hot"” leads to one speaker are
interchanged, there will be a noticeable loss of bass energy
when the speakers are out of phase. Only the pair of leads
from the amplifier to one of the speakers should be inter-
changed to correct the phasing, and there is no need to
alter the phasing once the speakers are properly connected.

TECHNICAL INFORMATION

CIRCUIT DESCRIPTION

The Stereo 120 has a number of unique circuit features
on which there are several patent applications. They con-
tribute to the amplifier's exceptionally low distortion, long
term reliability, resistance to abuse, and to its remarkable
degree of reproducibility which marks a truly successful
design. Those not interested in the technology may omit
this section. A more detailed fechnical description for ser-
vicing will be found in a later section of this manual.

The power supply utilizes a full wave silicon diode
bridge rectifier. It is regulated against changes in line
voltage, and its output is stabilized so that changes in the
load caused by varying signals will not result in voltage
shifts. This regulation affords five advantages over con-
ventional amplifiers: 1) It assures that the Stereo 120 will
meet its performance specifications over a wide range of
line voltages. 21 It protecis the amplifier from damaging
AC-line transients. 3) It maintains the prescribed operat-
ing margins to assure long transistor life. 4) It provides a
“‘clean” overload characteristic. 5) It avoids transient dis-
tortion caused by changing operating parameters when the
supply voltages change under heavy current demands — a
normal characteristic of Class B amplifier circuits.

Transistors Q7, Q8 and Q9, and a Zener diode provide
voltage regulation to within 1%,. Conventional regulators
are capable of self-destruction with sustained, excessive
loading of the supply. In the Stereo 120 a novel circuit
configuration switches the supply from a fully regulated,
low impedance source to a de-regulated, high impedance
one when a predetermined maximum current is reached.
Thus the supply effectively regulates up to a certain point,
and then protects both itself and the load from damage
that could result from excessive current.

The power supply protection prevents it from delivering
normal voltages if the input signal is excessive at the
instant of turn-on. Once the input level is reduced, the
supply will come on, and operation is no longer affected.
An electronic delay at turn-on avoids the sharp “thump”
in the signal commonly associated with some solid state
amplifiers.

The audio portion of the Stereo 120 also includes unique
circuitry to provide an unusual amount of protection while
delivering exceptional performance. Transistors Q1 and Q2
are a direct-coupled feedback pair providing a high degree
of stability and great linearity. This pair drives the power
section, transistors Q3 through Q6, which are direct-coupled
and include DC feedback stabilization. These four iransis-

tors act as a push-pull power transformer in that they do
not have voltage gain, but they transform the signal from
high impedance to low impedance. All six transistors in the
driver and power sections are included in one overall feed-
back loop.

Like the power supply protection, the amplifiers are also
designed to reduce — not just limit — the current through
the output stage when there is any tendency to exceed a
reference limit as a result of excessive drive signals or
heavy loads. This protects both the load (the loudspeaker)
and the source (the output transistors).

In the Stereo 120 the output transistors are operated
without quiescent current and without the consequent heat
rise caused by the bias current, eliminating the need for
temperature compensating devices. However, the Stereo
120 does not exhibit any signs of the “Class B notch” com-
monly attributed to a lack of bias current.

The output signal is taken from the junction of Q5 and
Q6 through coupling capacitor C7, which prevents DC from
reaching the speaker. An output capacitor large enough to
assure unrestricted low frequency response was chosen in-
stead of the conventional and less costly plus-minus output
circuit. It eliminates any need for balance adjustments or
matching of components, and assures speaker protection in
the event of output transistor failure.

All of the large capacitors used in the Stereo 120 are
special high-purity “computer grade” electrolytics chosen
for maximum reliability. The output capacitors also serve
as convenient forms for small value air-core chokes in the
output which, in conjunction with an R-C circuit, roll off
the response in the RI® region (above 500,000 Hz), reduec-
ing interference and affording absolute stability under all
circuit conditions.

PERFORMANCE TESTS

Special care must be taken when subjecting transistor-
ized amplifiers to laboratory tests. Solid state circuits draw
much more current at the frequency extremes than in the
mid-band, and tesis with other than the 8 ohm load for
which the amplifier is designed may also.draw higher cur-
rent. High current raises transistor temperatures, causing
increased current demand, so tests must be performed
quickly under these conditions to avoid the action of the
protective cut-back circuits which limit the current in the
Stereo 120 for safety reasons. The action of the protective
circuitry may vield erroneous results, such as a notably
lower apparent power output for rated distortion.
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High power measurements should first be “set up” with
a low input signal, and then raised to a previously deter-
mined level for a quick reading. The extended power and
frequency response of the Stereo 120 requires that even low
power tests above and below the audible range be made
quickly to avoid protective cut-back. This limits the prac-
tical duration of high frequency square wave tests, for
example.

Prolonged tests at high power levels, at the frequency
extremes, or with abnormal load impedances require ade-
quate thermal recovery time. Without it, the transistors are
rendered more susceptible to subsequent overload, and the
safety margin afforded by the protective circuits is sharply
reduced, Callous disregard of these effects may result in
eventual failure, for there is no such thing as absolute pro-
tection against deliberate abuse.

The heat which is generated is dissipated through the
heat sinks to the chassis, so the bottom of the amplifier
will get quite hot during tests. Remember that the maxi-
mum dissipation in transistorized circuits occurs at about
half power. At maximum current drain, the Stereo 120 will
dissipate as much heat as two 60 watt tube amplifiers, so
adequate ventilation must be provided.

The Stereo 120 includes a protection circuit which keeps
the power supply shut down if a high prolonged signal is
applied to the input before the amplifier is switched on.
Prolonged operation in this mode will cause R24 in the
power supply to overheat. Reducing the input gain will
allow the amplifier to turn on normally, with no subsequent
effect on the program material.

The line fuse in the Stereo 120 has been chosen to pro-
vide maximum protection while allowing short duration
currents in excess of its rating. The current demand for
both channels operating at full power steady-state at 20
KHz (the severest test), for example, will slightly exceed
the fuse rating, but the slo-blo fuse will handle this for
several seconds.

When making full power tests at the frequency extremes,
it is important that the line voltage be corrected for power
line drop because of the high current demand. The re-
serve regulation capacily of the supply will be limited by
excessive line losses, and the indicated distortion may rise
at maximum power when both sides are driven simul-
taneously,

USE WITH DYNACO PREAMPLIFIERS

Almost all solid state preamplifiers such as the Dynaco
PAT-4 and PA'T-5, as well as many tube-type preamplifiers
like the Dynaco PAS-2X and PAS-3X may be used with
the Stereo 120 without modification, The “X" suffix on
the tube-type Dynaco preamplifiers refers to units manu-
factured after 1966, or prior versions which have been
modified to conform to the latest tone conirol circuitry
with the addition of the TC-3X tone control modification
kit, Early PAS-2 and PAS-3 preamplifiers as well as the
monophonic PAM-1 preamp may be modified to accommo-
date the 100,000 ohm input impedance of the Stereo 120
without changing the tone controls, as indicated below.
This i1s accomplished as follows in the PAS-2 and PAS-3:

1. Purchase two 100,000 ohm, 14 watt, 109, tolerance re-
gistors.
2. Unsolder and discard the two 510,000 ohm (green-

brown-yellow) resistors connected to the audio output
sockets on the back panel of the preamplifier and re-

place them with the 100,000 ohm resistors. Solder all
connections.

3. Snip out and discard the two 62,000 ohm (blue-red-

orange) resistors on the PC-5 circuit board adjacent to
eyelets #8 and #£18. This completes the modification.

The modification for the PAM-1 mono preamp is as follows:

1. Purchase one 100,000 ohm, 14 watt, 109, tolerance re-
sistor for each preamplifier.

2. Unsolder and discard the 510,000 ohm (green-brown-
vellow) and the 62,000 ohm (blue-red-orange) resistors
between lugs #2 and #3 of the 7-lug terminal strip in
the preamp. Solder the 100,000 ohm resistor between
these two lugs. This completes the change.

DYNACO 4-DIMENSIONAL SOUND SYSTEM

A remarkably simple technique for providing front-to-
back, as well as left-to-right source localization utilizes any
Dynaco slereo preamp, and 4 speakers connected to the
Stereo 120 as shown below. The back speaker reproduces
the difference information in the two channels, which may
include an additional source, but more importantly it en-
ables recovery of ambience, or “hall sound” hitherto
masked in conventional playback of many present record-
ings. These random phase ambience effects will be most
evident in recordings made “live,” and where an additional
distant microphone was used. The front speaker provides
more precise stereo imaging with proper energy distribu-
tion.

Best results occur when all speakers have identical
efficiency, impedance and sonic characteristics, ag separate
level controls are not feasible. The front speakers must be
identical. All Dynaco speaker models, which have very
gimilar uniform impedance characteristics, are ideal, and
may be intermixed. Many of the benefits of the “diamond”
system diagramed above may also be achieved with the
front left and right speakers connected normally, elimi-
nating the front speaker. The back speaker is best placed
above the listener, with moderate level. A series 10 watt,
20 ohm variable resistor is a convenient means of accom-
modating different back speaker efficiencies and locations.
A switch o disconnect the back speaker is advisable when
listening to noisy programs.

Since the speaker impedance isolates the amplifier ter-
minals, no amplifier damage results from this connection
of the rear speaker from “hot” to “hot”. The back speaker
does not connect to a ground terminal.
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To balance the system for 4-D playback, disconnect the
ground return from the front, switch the preamp to MmoNnoO
and play a record with the volume control at its most-used
setting. Adjust the balance control and the tone controls
for minimum speaker output. Re-connect the center ground,
and return the preamp to stereo operation (or, preferably
with the “diamond” pattern, to the 6 db blend position
offered in Dynaco preamps, which ensures full separation
for this arrangement).

The same front speaker connection enables it to be used
as a remote speaker as an alternative, or as a center-fill
when the side speakers are unusually far apart, for it
reproduces a combined mono { L&R ) signal.

An alternative, more conventional rectangular speaker
placement (in the corners of the room) may be achieved
with the inexpensive Dynaco Quadaptor, available from
your dealer. The Quadaptor includes a rear speaker level
control, and switching facilities.

CONNECTIONS FOR 240 VOLT AC LINE

The FA-704 power transformer supplied in the Stereo
120 may be connected for a 240 volt AC line as well as for
the standard 120 volt AC line, which is how the transformer
is connected unless this manual is stamped “240 volt”. The
transformer has dual primary windings, and they are con-
nected in parallel for 120 volts, and in series for 240 volts.
Steps 26 and 29 on page 12 and the diagrams on pages 19
and 20 of this manual detail both arrangements.

The 3 ampere slo-blo fuse supplied with 120 volt wiring
should be replaced with a 1.6 ampere slo-blo fuse when the
amplifier is wired for 240 volt use.

The Stereo 120 is designed for use with either 50 Hz or
60 Hz current.

ASSEMBLY INSTRUCTIONS

GENERAL ASSEMBLY INFORMATION

Assembly of the Stereo 120 is exceptionally simple when
compared to other kits. The preassembled etched circuit

boards have saved you much of the work, and the assembly
that remains is arranged in an open, uncluttered layout
that makes wiring quick and easy, The construction time
will be only a few hours, but it is best to work slowly and
carefully rather than worry about the time.

When you unpack your kit, check off the components
against the parts list at the back of the manual. You can
identify unfamiliar parts by matching them to the pictorial
diagram or photograph.

Have the proper tools at hand before starting assembly.
You will need a pencil-type soldering iron of 30- to 60-watt
rating with a small tip, long nosed pliers, diagonal cutting
pliers, a medium-sized screwdriver, and 60/40 rosin core
solder not larger than %4¢” diameter. You will also find a
damp sponge or cloth helpful to wipe the iip of the iron
clean periodically., An inexpensive wire stripping tool is
helpful, but some people prefer a single-edged razor blade
for removing the insulation.

If you have a soldering gun, it should be used with care,
especially when working on the circuit boards. Not only
can a gun provide more heat than is necessary, with some
risk that an unskilled user might damage the board, but
because it requires some time to heat each time the trigger
is squeezed, many users tend to make poor solder connec-
tions simply because they do not wait long enough for it to
reach its operating temperature each time.

You should realize that delicate components such as
transistors are less likely to be damaged mn the soldering
process if you use a hot iron a short time, rather than a
cooler iron for a longer period. You will also make a better
connection with the hot iron. If you keep the iron clean by
wiping the tip frequently, and occasionally add a small
amount of solder to the tip, it will aid the transfer of heat
to the connection. Do not allow too much solder to build
up on the tip, though, or it may fall onto adjacent circuitry.

A good solder connection does not require a large amount
of solder around the joint. A well-made connection looks

smooth and shiny because the solder flows into the joint
when both parts are hot enough.

There are four steps to making a good solder connection:
1. Make a good mechanical connection.
2. Heat both parts with the tip of the iron at the junction.
3. Apply solder to the junction until it melts and flows,
4. Allow the connection to cool undisturbed.

ALL SOLDERING MUST BE DONE WITH A GOOD
GRADE OF ROSIN CORE SOLDER.

Under no cireumstances should acid core solder be used.
Unmarked solder, cheap solder or any of doubtful origin
should be discarded, and separate solder fluxes should
never be used. The warranty is voided on any equipment in
which acid core solder or acid type fluxes have been used.
Silver solder is not suitable. The recommended solder is
60/40 (609, tin, 409, lead) ROSIN CORE. Do not con-
fuse this with 40/60, which is harder to use.

When the instructions refer to “tinning” a wire, apply
the iron to the bared wire end, and after a moment, touch
the solder to the wire so that the solder lightly coats the
wire. This makes it easier to get a good connection when
the wire is inserted into an eyelet, for example.

Whenever one wire is to be soldered to a connection such
as a lug or a transistor lead, the instructions will indicate
this by the symbol (S). If more than one wire is to be
soldered to the same point, the instructions will so state.
If no symbol is shown, do not solder:; further connections
will be made to that point before soldering is called for.

Components such as resistors and capacitors are marked
individually with their values, or with a color code. The
color code will be given in the insiructions when needed.
The first color band on a resistor is the one nearest the end.

A number of steps begin, “Connect one end of a wire
. « « 'y with the length of wire specified. In each case, first
cut a piece of the correct color wire fo the specified length,
and then remove about 4" of insulation from eachk end
before making the connection. This is easiest with wire
strippers, but diagonal cutters can be used if you are care-
ful not to nick the wire and weaken it. With stranded wire
such as transformer leads and line cords, be particularly
careful not to cut the strands when stripping the ends.
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The position of all wire leads should follow the diagram
and photograph closely, bearing in mind that the pictorial
diagram has necessarily been distorted somewhat to show
all connections clearly. See that uninsulated wires do not
touch each other unless, of course, they are connected to
the same point. It is especially important that uninsulated
wires or component leads or terminals do not touch the
chassis accidentally.

Check your work after each step. When you are satisfied
that it has been correctly done, check the space provided
and go on to the next step. Be sure you read carefully the
explanatory paragraphs in the assembly instructions.

One of the best ways to make a good mechanical connec-
tion is to bend a small hook in the end of the wire, and
then to crimp the hook onto the terminal lug. The amount
of bare wire exposed need not be exactly %4-inch, but if it
is too long, the excess might touch another terminal lug or
the chassis. Do not wrap the wire around the lug more
than one time, as this makes the connection difficult to
remove if an error is made.

When soldering a lead to an eyelet on the cir-
cuit board, the Stereo 120 makes it easy to apply
the iron to one side of the board while the tinned
wire end is pressed into the solder-filled eyelet
from the opposite side. When the eyelet is heated,
the wire enters easily, but be careful that you
do not push the wire all the way into the evelet
up to the insulation. If you do, you will not be
able to see if you have made a secure connection, or if more
solder is needed to provide a smooth flow from the wire, to
the eyelet, and onto the circuitry on the board.

Although the Stereo 120 has an unprecedented number
of safety devices which will prevent breakdown in use,
only you can prevent breakdown resulting from improper
construction. ‘Transistor equipment, unlike much tube
equipment, will not tolerate wiring errors, sloppy or in-
complete soldering. TAKE THE TIME TO BE NEAT
AND ACCURATE, and your amplifier will operate
properly at first, and for many years to come.

8

MECHANICAL ASSEMBLY

The three etched circuit boards and all of the 5 power
transistors have been in-circuit tested before leaving the
factory. This assures that all of the semi-conductors, as
well as most of the other component parts, are perform-
ing to specifications. Only the interconnection of these
parts is left to vou.

There are 3 sizes of hardware —#4, #6 and #8. The #4 is
the smallest, and the #8 the largest. The gize uzed at each
step is specified, and you should familiarize yourself with
each. When #6 screws are called for, the 14 inch length
should be used. The 115" #6 screws will be specified when
they are used in the subassemblies. For your convenience,
no #4 lockwashers are supplied. Use #6 lockwashers when
#4 screws and nuts are called for.

1{ ) Select four #6 screws, nuts and lockwashers and the
four rubber feel. Insert the screws into the feet un-
til the screw heads are entirely recessed within the
fect. The fit is very tight, so you can invert the
chassis and place the foot over a hole in the bottom,
and then force the screw down. After the screws are
inserted into the feet, mount the feet loosely on the
bottom of the chassis in the round holes nearest the
chassis corners. A lockwasher goes under each nut.
Later, 3 of these feet must be temporarily removed
when mounting the circuit assemblies, but installing
them now will avoid damaging vour work surface.

2( ) Install the 2 input sockets with #4 screws, nuts and
lockwashers under the nuts. There is an inner “hot”
connector and a shorter outer “ground” tab on each
socket. Install each socket with the ground tab to-
ward the outside as shown in the pictorial diagram.

3( ) Install the 2 black output binding posts in the lower
holes next to each input socket. See Detail A, A
shoulder piece goes outside the chassis with the
smaller diameter portion protruding through the
hole. The insulating plastic ring fits over it inside
the chassis, followed by the washer. Before tight-
ening the first nut, unscrew the outside knurled end
and observe the hole in the metal shaft. For great-
est convenience in connecting loudspeaker leads to
these posts later, rotate the assembly so that this
hole is in a horizontal position. Slip a piece of wire
through the hole for easy observation as you tighten
the first nut. Slide on the connecting lug, and
fasten with the second nut. Position each connect-
ing lug as shown in the pictorial diagram, and keep
the wire horizontal as you tighten the second nut.

J CHASSIS

DD G0 |§) =)
A Detail A

4( ) Install the two red binding posts in like manner in
the upper holes. Keep the hole in the metal shaflt
horizontal, and note the correct lug placement in
the pictorial diagram.
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The next 5 steps describe the installation of the large
capacitor mounting brackets. In each case, refer to the
pictorial diagram for the correct placement of the clamp
on the bracket, and also for the direction of 1nsertion of
the clamping screw. This will facilitate servicing access if
required in the future. All mounting screws are installed
from the outside (bottom) of the chassis, the capacitor
bracket put in position, followed by a terminal strip if one
is specified. Then use a lockwasher {or ground lug), and
fasten with a nut. One #6 screw and nut referred to in
each of these steps is to be installed without a lockwasher
in the bracket clamp before mounting. Because the brack-
ets are flexible, you will find that the capacitors will bhe
most secure if they are temporarily slipped into each
bracket for sizing as the bracket mounting holts are tight-
ened. While squeczing the bracket around the capacitor,
tighten all the mounting bolts, starting first with the bolt
farthest from the clamp. Then remove the capacitor. Do
not remove the outer insulalion from any capacilor.

5( ) With four #6 screws and nuts, two #6 lockwashers
and the ground lug, install the largest diameter
(215") bracket for C12. Note the location near the
center of the chassis of the ground lug which goces
on one of the mounting screws.

6( ) With three #6 screws and nuts, and two lock-
washers, plus the shorter of the two terminal strips,
install the 114" diameter bracket for C9 at the rear
of the chassis. This is the middle size of those re-
maining. The terminal strip 18 inslalled on the
screw nearest the rear of the chassis.

7( ) With three #6 screws and nuts, and two lock-
washers, install the smallest diameter bracket for
C11 on the right side of the chassis.

8( ) With four #6 screws and nuts, and three lock-
washers, install one of the 27 diamcter brackets

near the center of the chassis.

9( ) With four #6 screws and nuls, and three lock-
washers, plus the remaining (longer) terminal sirip,
install the second 2” diameter bracket at the front
of the chassis, The terminal strip is installed on the
front mounting screw adjacent to the binding posts.

100 ) Cut an 8" black wire., Connect one end to the right
channel black binding post lug. Connect the other
end to the ground lug on the C12 bracket in the
center of the chassis.

11{ ) Cut another 87 black wire. Connect one end to the
left black binding post lug. Connect the other end
to the ground lug on the C12 bracket.

12( ) Trim both leads of one 4.7 ohm resistor (vellow-
violet-gold-silver) to 34”. Connect one lead 1o the
right black binding post lug. Connect the other end
to the adjacent lug #1 of the 2-lug terminal strip.

13( )Trim both leads of one 0.1 mfd capacilor to 147,
Connect one lead to the same lug #1 of the terminal
strip. Solder the two leads to the lug. Connect the
other end to the lug of the right red binding post.

14( ) Trim the leads of the remaining 4.7 ohm resistor
( vellow-violet-gold-silver) to 34", Connect one lead
to the left black binding post lug. Connect the
other end to the adjacent lug #2 of the 2-lug termi-
nal strip.

15C ) Trim the leads of the remaining 0.1 mfd capacitor
to 145", Connect one lead to the same lug #2 of the
terminal strip. Solder the two leads to the lug.

Connect the other end to the lug of the left red
binding post.

160 ) Cut a 614" black wire and a 7”7 green wire. Twist
these together so that the wires are even at one end.
The even ends will be connected now. Connect the
black wire to the ground (short) lug of the right
input socket. (S). Connect the green wire to the
long lug of the right input socket. (S). These wires

should project upwards from the chassis when they
are soldered in place.

17C ) Cut a 314" green wire and a 314" black wire. Twist
these together so that the wires are even at one end.
The even ends will be connected now, Connect the
black wire to the ground (short) lug of the left input
socket, (S). Connect the green wire to the long lug
of the left input socket. (S). These wires should
also project upwards when soldered.

18( ) There are two coils of heavy gauge insulated wire
supplied in your kit. These are to be wound tightly
around the 2” output capacitors C7 (right and
left), To facilitate the forming of these coils and
their installation, you will use a smaller electro-
lytic capacitor C9 (1000 mfd) as a form. To do
this, strip one end of one of the coils 14”. Form a
hook on this end, and engage the hook with either
one of the lugs on the capacitor C9. Form two
right angles, as shown in Detail B, so that the wire
comes over the side of the capacitor and starts in a
clockwise direction when looking at the top (lug
end) of the capacitor. Wind the wire tightly, with
the turns as close together as possible until all of the
wire 1s used. You must hold the “start” while vou
wind. This is the most tedious part of the kit. Take
the time to do a good job. When you release your
hold, the wire will spring loose to form a larger di-
ameter coil. Disengage the hook from the lug and
slide the coil off. You will now install this coil on
one of the two 2” diameter (3300 mfd @ 50 volis)
capacitors C7. With the hook at the top, wind or
guide the preformed coil onto this capacitor, one
section at a lime, as though you were threading it
on. Patience will reward vou with a neat job. With
care, you can avoid deforming the coil and keep it
snug. When the coil is all on the capacitor, slide it
around so that it is convenient to engage the black
capacitor lug with the hook and crimp the hook
through the lug. Keep the turns snug.

Detail B
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19( ) Form a second ¢oil as above and install it on the

other 2” diameter (3300 mfd @ 50 volls) capacitor.

20( ) Count 10 full tums on one of the coils just made,

allow 114" extra, and cut off the excess. On this
end of the coil, cutting the wire at a 45" angle will
aid connection. Strip off 14" of insulation. Insert
this coil-capacitor combination in the front 2"
bracket. Connect the free end of the coil to the left
red binding post lug. Solder both wires to the lug.
Seat the capacitor firmly to the chassis with the red
and black lugs positioned as in the diagram, and
tighten the clamp.

21( ) Count 10 full turns on the other coil, allow 6” extra,

and cut off the excess on a 45° angle. Strip the free
end 14”. Install this combination in the other 2"
bracket, seat it firmly to the chassis with the red
and black lugs positioned as in the diagram, and
tighten the clamp. Connect the free end of the wire
to the right red binding post lug. Solder both wires
to the lug.

22( ) Twist together the black and black-white, and the

violet and violet-white leads of the power trans-
former FA-T704. Position these leads in the recess
at the rear of the chassis as you place the trans-
former on the chassis with these leads around the
right rear cormer, and the red leads nearer the
center of the chassis, Be sure the transformer leads
are not pinched, Fasten the transformer with the
four sets of #8 (largest) hardware. Insert each
screw from the bottom, place a lockwasher over the
transformer foot, and fasten with a nut. Now you
should also tighten the rubber foot under the trans-
former, but be careful that you do not deform it,

23( ) Separate the two conductors of the line cord for

10

about 3”. Cut off one inch of one of the conductors.
Strip 14" of insulation from each (unless the line
cord was supplied with stripped ends). Mark the
line cord 4” from the longer end with a pencil or
pen. Bend the cord sharply back on itself at the
marking so that a “V"” is formed. Install the strain
reliefl at the “V"” as shown in Detail C. The small
end of the strain relief is nearest the end of the
wire. With |]|pzwy pliers, crimp the two halves of
the strain relief together around the wire lo par-
tially form the wire before insertion. Now grasp
only the larger diameter portion of the strain relief
with the tips of the pliers, squeeze it fully closed,
and insert the combination from the outside of the
chassis into the cutout nearest the power trans-
former, The device can only be installed in the
cutout one way, and will snap into its locked posi-
tion when fully inserted.

Detail C

24(

25(

264

271

28(

29(

30(

31

32¢

33(

) Note the location of the connecting lugs on the fuse
holder. Install it next to the line cord, with its
rubber ring on the outside of the chassis. Fasten it
with the lockwasher and nut inside the chassis.

) Install the power switch as shown in the pictorial
diagram. Note that the two small wires coming
from inside the switch are nearest the bottom of the
chassis. Use two #4 screws. No lockwashers or
nuts are required.

) Cut a 1V4” black wire. Connect one end to lug #1
of the power switch. (S). Connect the other end
to lug #6 of the power switch.

NOTE: If the nmgliﬁer is 10 he used with a 240 voll AC line, the
cannections for this step are as follows: Cut a 1%" black wire,

Connect one end to lug #1 of the power switch, (8). Connect
Lthe other end to Jug #1 of the 2-lug terminal strip at CO.

} Cut a 114" black wire. Connect one end to the top
lug #1 of the fuse holder, (S). Connect the other
end o lug #2 of the power swiich. (S).

NOTE: If the amplilier is obtained In Canada, CSA approval
requirements require the cap of the fuse holder be cemented
in place, and an alternale “pigtail™ fuse be supplied. This step
s then as follows: Trim cach fuse léead o %", and slide a %~
plece of insulating sleeving over each lead. Connéct one lead
to lug #2 of the power switch (S). Bend the leads back along the
fuse, and connect the other fuse lead to lug #2 (Lip) of the fuse
holder. In the next step, there will now be fwo wires soldered
to the tip lug #2 of the fuse holder,

) Connect the shorter of the two conductors of the
line cord to lug #2 (tip) of the fuse holder, (8),
Connect the longer line cord conductor to lug #5
of the power switch. (S). Make certain that all
strands of each conductor are soldered to the re-
spective lug.

) Connect the violet and violet-white twisted pair of
transformer leads to lug #3 of the power switch.
Solder both wires to this lug. Connect the black
and black-white twisted pair of transformer leads to
lug #6 of the power switch. Solder all three wires
to this lug.

NOTE: If the amg}iﬂﬂ is to be used with a 230 volt AC line, the
connections for this slep are as follows : Solder only the violet
transformer lead (o lug #3 of the power switch, and solder only
the black transformes lead 10 lug #6 of the switeh, Twist Lo-
pether the black-white and the violet-white transformer leads
and connect them to lug #1 of the 2-lug terminal strip. Solder

all three wires to this lug. Make cerfain (hat these wires are nol
conucciod (o the same ferminal strip lug whkich is bolled o the

chosxis!

) Connect a 614" black wire to the ground lug on the
largest capacitor bracket, The other end will be
connected later.

) Cut two 4147 black wires. Connect one end of each
wire to the ground lug on the large capacitor
bracket. The other ends of these wires will be con-
nected later. Solder all five wires to this ground lug.
Be certain that all are soldered.

)} Install the 500 mfd capacifor (smallest 135" diam-
eler} CI1 in ils bracket on the right side of the
chasgis. Position the red and black lugs as shown
in the diagram, seat the capacitor firmly against the
chassis, and tighten the clamp.

} Install the 1000 mfd capacitor C9 in its brackel.
Seat it firmly against the chassis with the red and
black lugs positioned as in the diagram, and tighten
the clamp.
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34( ) Install the largest 3300 mfd capacitor C12 in its
bracket, seat it firmly with the red and black lugs
positioned as in the diagram, and tighten the clamp.

35( ) Connect either one of the 414" black wires from the
ground lug at the base of C12 to the black lug of

capacitor C12, (S),

36( ) Connect the remaining 414" black wire from the
same ground lug at the base of C12 to the black lug
of capacitor C11. (8}.

ASSEMBLING THE HEAT SINKS

There are three black heat sinks, one for each amplifier
channel, and the third for the power supply. You will now
mount the power transistors on these heat sinks. A thin
uniform film of silicon thermal compound is needed on one
of each pair of mating surfaces to provide maximum heat
transfer from the transistor to the heat sink. Excess com-
pound will be messy, and is a disadvantage, since the
compound is intended only to fill in minute voids between
flat surfaces.

This thermal compound can be most annoying if care-
lessly handled. Clean up any excess with paper tissues as
you go along. It is difficult to remove from clothing, and
the best removal agent, if needed, is a freon degreasing
agent available in a pressure-spray can at electronic supply
houses.

One of the easiest ways Lo handle this compound is to
apply it with the blade of a screwdriver. However, the
screwdriver used should be other than the one emploved
to install the hardware. For easier handling, vou may
avold applving compound to the outer edges of the mount-
ing holes. Then carefully wipe off any compound from the
transistor pins, Note that the transistor pins are located
off-center, so be sure it is oriented properly before it con-
tacts the heat sink. Apply a slight twisting motion to

POWER SUPPLY

COMPOUND

Detail D

BOTTOM

assure uniform distribution of the compound which should
be squeezed out around the edges. Then install the appro-
priate hardware as indicated,

1{ ) Select one of the heat sinks, the 2N4347 transistor,
part #574844, (which is packed with the PC-15
circuit board) the thermal compound, two nylon
shoulder washer/spacers, two #6 screws, a lock-
washer, a ground lug, and two #6 nuts. Apply a
thin film of thermal compound to the base of the
transistor, and install it as shown in the power
supply diagram Detail I below. Pass a screw
through the transistor mounting flange nearest the
top edge of the heat sink. From the other side of the
heat sink install a nylon shoulder washer/spacer
(smaller diameter first) over the screw so that it
fits inside the mounting hole. Follow with a lock-
washer and nut, finger tight. Install the second
screw and shoulder washer in like fashion, followed
by the ground lug, pointing down, and the nut.
Be sure the transistor pins are centered in their
clearance holes, and securely tighten the hardware,
This transistor does not require any insulator. Wipe
the pins clean and set this assembly aside.

The remaining power transistors must be installed with
thin plastic insulators between the transistor and the heat
sink. Thermal compound must how be applied not only
to the base of the transistor but then to the surface of the
insulator as well, once it has been installed on the coated
transistor. Again, only a very thin film of compound is
required, When the transistor has been installed with
a slight twisting motion the insulator should lie flat, and
thus be visible all around the transistor.

Now turn to page 14

11
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COMPONENT VALUES !
All resistors are Y% watt, 5% unless otherwise specified. PART # ?
PART # PART # ID 1 zener diode, 5.1 volt, 5%, 400 mw. 540405
R1 4700 ohms 113472 RZ3 1,000 ﬂhmﬁ. 109, 112102 D 2 silicon diode, 0.8 voit dl'ﬂ']i @ 140 ma, 44015 r D GEED SRR G M GEEE G NS WD | GEES N N S WS WS S NS WS S— T RS S —
R 2 4,700 ohms 113472 R24 4,700 ohms D 3 silicon diode, 0.8 voll drop @ 140 ma. 544015
9 : |
R 3 30,000 ohms 113303 1 watt, 109 115472 D 4 silicon diode, 3 amperes, 200 prv. 544322 I Pc 14 )} )
R 4 150 ohms 113151 B2 10000chms = 113103 D 5 silicon diode, 3 amperes, 200 prv. 544322 | - ci4 |
R 5 100,000 ohms 113104 R26 22,000 ohms, 107, 112223 D 6 silicon diode, 3 amperes, 200 prv. 544322 RIGHT CHANNEL 7 —1
R 6 1,000 chms 113102 R27 E'ﬂ.ﬂ‘ﬁ? " D 7 silicon diode, 3 amperes, 200 prv. 544322 | '; RIS RI6 l
R 7 1500 ohms 113152 Ro8 22 ol o 113030 D 8 silicon diode, IN4003 544012 |
R 8 270 ohms 113271 R29 o 109 112102 D9 silicon diode, 1N4003 544012 I .
R 9 4,700 ohms 113472 » 1 D10 zener diode, 58 volt, 27, 1 watt 540158 | "‘ ® |
R10 3,900 ohms 113392 C 1 & mid, tantalum 282%0% D1l silicon diode, 1N4003 344012 | Re c3 k. k ‘5
R11 10,000 ohms 113103 C 2 150 pf mica 245151 DI2 silicon diode, 1N4003 544012 : " |\
R12 10,000 ohms 113103 C 3 250 mid, 40v. 283267 - . I ¥ Rrer) B ]
R13 100 ohms 103101 C 4 35mid 20v. { 1 ]J};nacn ‘11 A-T04 power transformer 464001 [ Re s ’ R27
R15 4,700 ohms 113472 C 5 250mifd, 16v. 283257 F'1 fuse3dampslo-blo 342030 @’_@1! it | + o Bl ' t——‘o
R16 300 ohms C6 .47 mfd, 10v. 202505 F2 (fuse 1.5 amp slo-blo (alternate) 342015 cl o D2 I c7 ce
7 watt, 5% 120301 C 7 3300 mid, 50v, 283338 L1 74 inches of #16 insulated wire 319907 | + ‘ ce !"""""""'e"i
R17 300 ohms C 8 0.1mid, 100v, 264104 ' cis D3 4
Twatt, 5% 120001 C9 1000mfd, 100v. 284208 VOLTAGE TEST POINTS Rl #s | a4 | .. L .
R18 4.7 ohms C10 50 mid, 25v. 283516 Moeasured with VTVM, 120 or 240 volt 60 cycle l R2 " ’a R 28 l -
1 watt, 1075 125040 C11 500 mid, 100v. 284507 AC line, 8 ohm load, shorted input. All voltages l L . I . "“ -
R19 6,200 ohms 113622 Cl2 3300mfd, 100v. 284338  are DCunless specified AC, L‘ | \UN
R20 1,000 ohms, 109, 112102 C13 68 pf disc 237680 Left PC-14 Right PC-14 PC-15 | RIO RI4 T |
R21 1,200 ohms 113122 Cl4 0.01 mfd, 100v. 244104 #1 72 #1 0 #1 =21 ' c2
R22 3,900 ohms C15 27 pf dise 244271 #2 37 #2 36 #2 21 R29 2
1 watt, 5% 116392 C16 01 mfd, 1000 v. 228103 #3 <05 #3 <05 #3 72 - '
#4 37 #4 37 #4 T2 = | |
#5 72 #5 72 #5 T e ?_]
Q 2 2N5320 160-260 Beta, 90 V.., r = 5K 572002 #7T 36 #7 36 #1  —20
Q 3 TIP3IC 577031 i:ﬁ 3‘; ig ﬁ ﬁ% 70 AC*
Q 4 TIP32C 567032 -#‘:;J 1 'Iﬂ ]
Q5 2N8772 571844, 40.90 Beta @ 1 A 336-1 ¥1 0 ﬁ” 5 A B
Q 8 2N56320 100-140 Beta, 90 Vere, r = 5K $74003 #14 36 #14 37 located on cir T |
Q9 2N4347 26-50Beta@ 1 A,110V.., 574844 #15 0 #1565 72 cuit board edge
. T N e AER TR D e B L B A e B R R R A R l
l 00 (3] |
B LEFT
-+—i-ﬂ Sy l . _ f F e RIS SRIT |
I =<0 2 R2l Licio SR25 goI2 : I l
- e - A I
po | — ® r 2 Q5
T | - ' + + | R3 4 |
VIOLET D4 D6 | chl ci2
| RID e | )3 n
, | '
| - ar l | RIS | R27
T VIOLET : - 2 | 6\ e | 1 CO——-O—JI Q2 : ' z | — 'L"E"" h( )
WHITE St f Vo | 3 (v D2 : Ter
BLACK ! 4 ce n-! ‘ ce
: l I u cis b3 I
F2 | RI RO o4 : RI8
| ¢ I @ J= R "- I Qs E
< | l I ‘ R 20 ‘ | 3
'TH_ VIOLET | R26 | | "1
2 3
240v | | BLACK | | l i RIO SRI2 R4 ris |
l WHITE i) | | R29 |
: : 1§
* o S | PC-15 R ;
— WHITE | - | i L
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2( ) Select another heat sink, and mark it “Left” with

3{ ) Select a 2N3772 transistor, #571844 without a red

4( ) Select the remaining heat sink, the transistor,

5( ) Select the remaining output transistor (without a

14

a pencil. Select a 2N3772 transistor, 2571844 with
a red dot, (part #338.-2), an insulator, two nylon
shoulder washers, two £6 screws, a lockwasher, a
ground lug, and two £6 nuts, Apply the thermal
compound to the transistor, install the insulator,
and apply another film of compound. Install this
assembly in position Q6 with a slight twisting
motion. Install the hardware as before, except that
the ground lug is installed on the upper screw and
points toward the center as in Detail E.

Detail E

COMPOUND

dot, {(part #338-1), an insulator, ground lug, lock-
washer, and two each screws, nuts and shoulder
washers, Similarly install it with thermal com-
pound, with the ground lug on the upper screw
pointing to the top. Wipe the pins of both transis-
tors, check that they are centered in their holes,
check the orientation of the two ground lugs, and

tighten all the hardware. Set this left channel heat

sink aside. BOTTOM

#571844 with a red dot, (part #338-2), an insulator,
and necessary hardware. Note that on this right
channel heat sink, this Q6 transistor is mounted in
the o ite location from that of the left channel
(to the nght in Detail F).

Detail F

THERMAL
COMPOUND

red dot) the insulator and appropriate hardware
and install it in location Q5 for the right channel.
Wipe the transistor pins carefully, see that they are

centered in their holes, be sure the insulators can
be seen all around the transistors, check the orienta-

tion of the ground lugs and tighten all the hardware.
This assembly will be used first in the next section.

BOTTOM
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RIGHT CHANNEL SUB-AS5EMBLY

Each channel of the amplifier will comprise a heat sink
assembly together with a PC-14 circuit board (which has
been pre-assembled and pre-tested), and its output capac-
itor. This modular design facilitates assembly and any
future servicing.

Be careful not to bend the transistor leads (pins) so
that thev could touch the heat sink. When soldering to
these leads, always make the connection at the end of the
pin. See Detail J. Do not allow solder to flow into the
recess formed by the hole in the heat sink.

There is a separate photograph showing the wiring
to each amplifier heat sink, Detail G and Detail H, which
identifies each transistor lead. A number adjacent to each
wire identifies the step number. You may wish to mark the
transistor leads on the heat sinks for quicker reference,

and a soft pencil will be visible in good light, even on the
black background.

While excessive heat may damage any transistor, the
silicon types used in the Stereo 120 are very rugged, and
1t 18 more important that you have the transistor lead and
the wire yvou are connecting to it hot enough before vou
apply the solder, so that the solder will flow quickly over
the connection, giving vou a smooth junction, without run-
ning down the lead into the recess. A small drop of solder
on the tip of the iron will assist in heat transfer and good
soldering, If the solder does not flow easily around the
connection, allow the connection to cool, and try again
after the tip of your iron 1s again hot.

In the following instructions you will be told to “form a
loop”. This requires that you first strip the standard 14"
of insulation from the wire |(except resistor leads). Then
with long nosed pliers, form a “U"” or loop with the bare
end of the wire. Slip the loop over the very tip of the
transistor lead. When vou crimp it in place with the pliers,
it should hold to the lead while you solder it.

Neat wiring is essential. Observe on the photograph of
each heat sink the direction each wire takes from its con-
necting point when vou attach and solder the connection.

1( ) Place the right channel heat sink in front of you so
that the transistor leads protrude toward you and the
folded edge is at the bottom. Form a loop at one end
of a 047 ohm resistor (vellow-violet-silver-silver)
and crimp the loop onto the transistor lead Q5E. (S).
Push the other end through the hole in lug Q6C.

2( ) Cut a 214" green wire. Connect one end to lug Q6C.

3( ) Cut a 2” black wire. Connect one end to lug Q6C.
Solder all three wires to lug Q6C.

4( ) Cut a 4" green wire. Form a loop at one end and
erimp it onto lead Q5B. (8).

5( ) Cl.lt a 29" green wire, Form a loop at one end and
crimp 1t onto lead Q6B. (S).

RIGHT CHANNEL
Detail G
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6( ) Cut a 3” black wire. Form a loop at one end and

crimp it onto lead Q6E. Do not solder this yet.

7( ) Cut a 514" black wire, Form a loop at one end and
crimp it onto lead Q6E. Keep both of these wires
close to the end of the transistor lead. Now solder
both wires to lead Q6E. This requires some care to
make sure that both wires are properly soldered.

8( ) Cut an 814" red wire. Connect one end to lug Q5C.
9( ) Cut a 234" red wire. Connect one end to lug Q5C.

10( ) Cut a 3%"” red wire. Connect one end to lug Q5C.
Solder all three wires to lug Q5C.

Now is the easiest time to tin all of the wires connected
to the heat sink assembly. As additional wires are called
for, a convenient holder for them while tinning one end is
the edge of one of the smaller corrugated cartons in which
parts were packaged. This tinning will not be specified in
each step.

Use care when handling each part. Unwrap the circuit
boards carefully so that the small finned radiators on some
of the transistors on the boards do not catch and twist the
transistor leads. Do not bend over the transistors on the
boards. If any have been pushed against the board, they
should be straightened so that their leads do not touch
each other or any other components. Use care, however,

because the small radiators are friction-fitted on the tran-
sistor bodies; if the radiators come off, they are difficult to
replace without flexing the transistor leads.

When soldering to the etched circuit boards, connections
will always be made to evelets which have solder in them,
However, it will probably be necessary to use additional
solder to assure a good connection from the wire to the
evelet, and to the circuit on the back of the board. The
job will be easier if the tip of the iron is kept clean, and a
small drop of solder on the tip will aid heat transfer. The
wire will be easier to connect to the evelet if the wire is
first “tinned” (see soldering instructions).

When soldering to the evelets on the board, all connec-
tions will be made to the back of the board (the circuit
side, on which only the two large resistors are mounted on
the PC-14g), unless the instructions specify a connection
to the front. Touch the soldering iron to the opposite side
of the evelet as vou insert the wire. Be sure the wire pene-
trates the eyelet as you move the iron aside. Do not push
the bared end of the wire all the way into the eyelet until
the insulation touches the board. If you do, you cannot be
certain that you have a good solder connection from the
wire to the eyelet to the circuitry on the board.

The large resistors on the back of each PC-14 have been
deliberately mounted away from the surface for proper air
circulation. Check to see that they are not touching the

board.

Be particularly careful not to drop or flick solder onto
the back of the circuit boards, as it might cause a short
circuit between two conductors, causing damage when the

amplifier is turmned on.

11{ ) Cut a 4145” red wire. Insert one end into eyelet #4
of one of the PC-14 circuit boards. (S). Insert the

Eoa®
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other end into eyelet #14. (S). Position this wire
below the row of eyelets, and clear of the board.

12( ) Insert one of the #6 x 114" long screws in the hole
in the heat sink above Q6 from the transistor side
(outside). Slide a 1" tubular spacer onto the screw.
Then place the PC-14 circuit board, with the etched
circuit side (back) toward the heat sink and the
numbered evelets on top, on the screw and fasten
loosely with a #6 lockwasher and nut. Use care in
handling so you do not catch the finned radiators
on the board and twist the transistor leads. Repeat
the operation with the long #6 screws, nuts and
lockwashers and 1" spacers at each corner of the
board. Tighten all 4 nuts, but do not use excessive
pressure.

13( ) Remove the rubber foot and hardware from the right
front corner of the chassis, and set it aside.

14( ) Bring the right channel sub-assembly near its loca-
tion on the chassis and connect the longer of the
two black wires from QB6E (this is the longest black
wire from the module) to the lug of the right black
binding post. If you are not able to thread this wire
through the hole in the binding post lug, it may be
wrapped around the lug or around the bare resistor
lead at this point. Solder all three wires to the lug.

15( ) Apply a thin coat of thermal compound to the
bottom of the right channel heat sink and mount the
sub-assembly on the chassis. Use the rubber foot
and its hardware in the corner, plus another #6
screw, lockwasher and nut. Tighten the hardware
snugly, but do not deform the rubber foot.

16( ) Insert the remaining short black wire from Q6E
into eyelet #1. (8).

17(¢ ) Insert the black wire from Q6C into evelet #2. (8).
18( ) Insert the green wire from Q6B into evelet #3. (8).

19( ) Insert the 314" (middle length) red wire from Q5C
into eyelet #5. (S).

20( ) Insert the green wire from Q5B info eyelet #6. (S).
21( ) Insert the green wire from Q6C into evelet #7. (8).

22( ) Cut a 314" green wire. Insert one end into evelet
#8 on the front (component side) of PC-14. (8S).
Connect the other end to the red lug of the rear
capacitor C7 (right). (8S).

No connection is made to eyelet #9 at this time.

23( ) Cut a 34" red wire. Insert one end into eyelet #10
on the front. (S). Connect the other end to the red
lug of capacitor C11. (S).

24( ) Cut a 314" green wire. Insert one end into eyelet
#11 on the front. (S). Connect the other end to
the black lug of the rear capacitor C7 (right).
Solder both wires to this lug.

No connections are made now to eyelets #12 and #13.

25( ) Insert the short red wire from Q5C into eyelet #15.
(S).
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7
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9

LEFT CHANNEL SUB-ASSEMBLY

) Place the other large black heat sink with two tran-
sistors in front of you so that the transistor leads
protrude toward you and the folded edge is at the
bottom. Cut a 5%" black wire, form a loop on one
end, and crimp it onto transistor lead Q6E. Do not
solder this yet.

) Cut a 314" black wire, form a loop on one end and
crimp it onto lead QB6E. Solder both wires to lead
Q6E carefully.

) Form a loop on one end of the remaining 0.47 ohm
registor (yellow-violet-silver-silver) and crimp the
loop onto lead Q5E. (S). Push the other end
through the hole in lug Q6C. Keep the resistor lead
clear of Q51.

) Cut a 5” green wire, Form a loop on one end and
crimp it onto lead Q6B. (S).

) Cut a 214" black wire. Connect one end to lug Q6C.

) Cut a 234" green wire. Connect one end to lug Q6C.
Solder all three wires to lug Q6C.

) Cut a 294" green wire. Form a loop on one end and
crimp it onto lead Q5B. (S). Make sure the bared
end cannot contact the resistor lead.

) Cut a 415" red wire. Connect one end to lug Q5C.

)} Cut two 2” red wires. Connect one end of each
wire to lug Q5C. Solder all three wires to lug Q5C.

Now is a good time to tin all the free ends of the wires
attached to the heat sink. Also remember to tin the ends
of the wires following which are to be connected to eyelets

on the board.

LEFT CHANNEL
Detail H

10¢

11(

12(

13(

14(

15¢

16¢

17¢

) Cut a 2" red wire. Insert one end into evelet #2 of
the remaining PC-14 board. (S). Insert the other
end into evelet #4. (S). Position this wire so that
it 18 clear of the board, and below eyvelet #3.

) Insert a #6 x 114" long screw in the hole above Q5
from the transistor side of the heat sink. Slide a 1”
tubular spacer onto the screw, and then place the
PC-14 board, with the circuit side toward the heat
sink and the eyelets on top, on the screw and fasten
loosely with a #6 lockwasher and nut. Repeat this
operation at each corner. Tighten all four screws,
but do not use excessive force. Be careful of the
transistors on the board.

) Remove the rubber foot and hardware from the left
front corner of the chassis, and set it aside.

) Place the left channel sub-assembly near its loca-
tion on the chassis, and connect the long black wire
from Q6E to the lug of the left black binding post.
If you cannot thread this wire through the hole in
the lug, it may be wrapped around the lug, or
around the bare resistor lead. Solder all three wires
to this lug.

} Apply compound to the bottom of the heat sink and
mount the sub-assembly on the chassis using the
rubber foot and its hardware, and another set of #6
hardware. Tighten the bolts snugly.

} Insert one of the 2” red wires from Q5HC into eyelet
#1. (S).

) Insert the green wire from Q6B into eyelet #3. (S).
This wire was earlier placed along the lower edge of
the heat sink.

) Insert the other 2” red wire from Q5C into eyelet
#5. (8S).
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18( ) Imsert the green wire from Q5B into evelet #6. (S).

19( ) Insert the green wire from lug Q6C into eyelet #7.
(S).

20( ) Cut a 3%"” green wire. Insert one end into eyelet
#8 on the front. (S). Connect the other end to the
red lug of the front capacitor C7 (left). (S),

21¢ ) Cut a 614" red wire. Tin both ends. Insert one end
into eyelet #9 on the front. (S). Insert the other
end into the front of eyelet #9 on the right channel
PC-14 board. (S).

22( ) Cut a 9” red wire. Tin both ends. Insert one end
into evelet #10. (S). The other end will be con-
nected later.

23( ) Cut a 3}” green wire. Insert one end into eyelet
#11 from the front. Connect the other end to the
black lug of the front capacitor C7 (left). Solder
both wires to this lug.

No connections are made now to eyelets #12 and #13.

24( ) Insert the black wire from Q6C into eyelet #14.
(35).

25( ) Insert the remaining black wire from Q6E into eye-
let #15. (S).

POWER SUPPLY SUB-ASSEMBLY

The power supply module consists of the PC-15 circuit
board and the remaining black heat sink with one tran-
sistor mounted.

1{ ) Using the three remaining 114" screws and 17 tubu-
lar gpacers, mount the PC-15 board over the unused
portion of the heat sink with #6 lockwashers and
nuts. The circuit side of the board faces the heat
sink. Be careful of the finned radiator on the
board, and see that the mounting hardware does
not touch it after it is installed.

2( ) Cut a 4” black wire. Form a loop on one end and
cerimp it onto lead Q9E. (S). See the pictorial dia-
gram for identification of the leads, and for the gen-
eral direction of the wire when it is being soldered.

3( ) Cut a 34" green wire. Form a loop on one end and
crimp it onto lead QI9B. (S). See pictorial diagram.

4( ) Cut a 4” black wire. Connect one end to lug Q9C
and crimp firmly in place. This is the wire from
Q9C which will be connected to the circuit board
eyelet later.

5( ) Remove the rubber foot and its hardware from the
left rear corner of the chassis, and set them aside,

6( ) Twist together the two red leads from the power
transformer. Place them in the recess at the bot-
tom rear of the chassis, under the line cord, fuse
holder, and power swiltch., Bring the power supply
sub-assembly close to its location on the chassis, and
solder either one of the red transformer leads to
eyelet #8 from the front of the board. Heat the
evelet from the rear with the iron. Solder the
other red lead to the front of evelet #9. These
eyvelets are located on the side of PC-15. Be sure
all strands of each lead are soldered to the respec-
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tive evelet. Do not touch the black diodes, which
are adjacent to the eyelets, with your soldering
iron. Be certain that sufficient solder has flowed
from each lead to the evelet and to the adjacent
circuifry on the board for firm contact.

7( ) The long black wire which is connected to the
ground lug on the C12 bracket should now be con-
nected to lug Q9C. Solder both wires to lug Q9C.

8( ) Apply compound to the bottom of the heat sink and
mount the sub-assembly on the chassis using the
rubber foot and its hardware, and another set of
#6 hardware. Tighten the bolts snugly.

Now is8 a good time to tin the 3 leads on the power

supply assembly, before they are connected to eyelets on
the board.

9( )} Cut a 215" black wire. Insert one end into eyelet
#1 of PC-15 from the front. (S). Bend over the
black lug of capacitor C9 and connect this black
wire, {S).

10¢{ ) Insert the black wire from Q9E into evelet #2. (S).

11{ )} Cut a 215" red wire. Insert one end into evelet #3
from the front. (S). Bend over the red lug of ca-
pacitor C9 and connect this red wire. (S).

12( ) Cut a 5" red wire. Insert one end into eyelet #4.
(8S). Connect the other end to the red lug of ca-
pacitor C12,

13( ) Connect the free end of the long red wire which is
attached to eyelet #10 of the left amplifier board to
eyelet #5 of the power supply board. (S).

14{ ) Insert the black wire from QBC into eyelet #6. (S).

15¢ ) Insert the green wire from Q9B into eyelet #7. (S).
Cut off this wire, and the wire to eyelet #6 chose to
the front of the board so that they cannot touch the
adjacent finned radiator.

FINAL ASSEMBLY

1( ) Connect the long red wire from Q5C of the right
amplifier module to the red lug of capacitor C12.

2( ) Connect the red wire from Q5C of the left amplifier

module to the red lug of capacitor C12. Solder all
three wires to this lug.

There are now only two twisted pairs of wires remaining
to be connected. These have been left to the last so that
they are not likely to be burned by a hot iron being ap-
plied to nearby eyelets. This is the time you should care-
fully check the connection to each eyelet on the 3 circuit
boards. Check both the wire color and the “source” of that
wire with the pictorial diagram. Look to see that there is
sufficient solder at each connection flowing smoothly from
the wire to the evelet and fo the circuitry for permanent
contact. Wiggle each lead, and reheat the connection if
the wire is not soldered securely. Do not leave large “balls”
of solder around any evelets. Look carefully to make sure
that no solder has been dropped onto the board circuitry
where it may cause a short circuit.

3({ ) Position the black and green twisted pair of wires
from the right input socket around the edge of the
right amplifier board as in the diagram and photo-
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graph of the amplifier. Keep these wires clear of
the board, however. Tin each lead. Insert the black
wire into the front of eyelel #12. (5). Insert the
green wire into the front of eyelet #13. (S).

4{ ) Position the black and green twisted pair of wires
from the left input socket along the front edge of
the left amplifier board, but away from the board.
Tin each lead. Insert the green wire into the front
of eyelet #13. (8S). Insert the black wire into the
front of eyelet #12. (S). Now recheck these con-
nections, and those of the preceding step for a good,
neat solder connection.

Assembly of the amplifier is now completed. Check to
see that there are no unattached wires and no unsoldered
connections. The short terminal strip near the power
switch will not have any connections to its lugs unless the
amplifier has been wired for 240 volt AC line operation.
With a pair of diagonal cutting pliers, clip off any exces-
sive stubs of wires to make a neat job. Pay particular
attention to the power switch, so that there will be no
possibility for leads to touch any but the correct lug. Also
check the lugs on the 4 binding posts carefully, to see that
none of those connections come close to the chassis.

Now tum the chassis over and shake out any bits of
wire or solder. Insert the fuse in the fuse holder. Check
to be sure that the power transformer leads will not inter-
fere with the lip of the cover, and then the cover can be
installed. The perforated metal edge stays inside the chas-
sis as the cover is slid down over the chassis. Turn the
unit over, and use four #6 screws to secure the cover
through the slotted holes in the bottom.

If you have not already done so, read the “Operating In-
structions’ before turning the amplifier on. Remember to
connect input and output leads to the amplifier before the
power is turned on.

IN CASE OF DIFFICULTY

Your Stereo 120 should function properly after assembly,
but somelimes a wiring error, poor solder connection, or
defective component may require trouble-shooting. Because
9097, of the difficultiee which are encountered in kit-built
units can be attributed to incorrect wiring or a poor solder
connection, it is strongly recommended that you ask some-
one else to check your wiring against the pictorial diagram,
as frequently one person will make the same error twice.

Your Stereo 120 has been designed to provide excep-
tional accessibility for the serviceman, but the average kit-
builder should confine his servicing to the basic suggestions
given here, after checking to make sure the fuse is intact.
Audio transistors, unlike tubes, cannot be easily checked
locally for any other than gross defects, and even this
should be left to the qualified technician. For this reason
yvour Stereo 120 is considered to have “no user-serviceable
parts inside”.

The 3 modules (power supply and each amplifier chan-
nel) contain all of the semi-conductors (transistors and
diodes). Each of the circuit boards and all 5 power tran-
sistors have been tested to assure that they meet specifica-
tions prior to shipment, so routine trouble-shooting can
eliminate -these as the source of the trouble, although they
could have been subsequently damaged. You should, how-
ever, examine the back of each circuit board closely to
make sure there are no solder splashes, and be sure that

no solder has been allowed to flow into the holes around
the leads of the power transistors mounted on the heat
sinks.

Check the connections at each eyelet along the edge of
the circuit boards. Sometimes a connection which appears
solid between the eyelet and the wire will not have a
smooth flow of solder from the eyelet to the circuitry on the
board. If a vacuum tube voltmeter is available, vou should
check each eyelet against the voltage chart on the sche-
matic diagram. A deviation greater than 109, indicates a
possible error or component failure.

Little or no audio signal from both channels usually indi-
cates that the power supply is not functioning. If the 4700
ohm, onc watt resistor R24 is overheating, the power supply
is not “turned on” because of an excessive load or high
input signal level. In the latter case, reducing the level of
the input signal before switching on the amplifier will re-
store normal operation. An excessive load may be the
result of improper output connections, or a fault in one of
the amplifier modules.

You may be able to isolate a fault in one amplifier chan-
nel by removing the wire to one of the modules from the
red lug of the largest capacitor C12. Turn off the amplifier
before you make or break any connections. If the other
channel then functions normally, the disconnected module
is suspect.

In the event of difficulty with one of the channels, the
suspect module {circuit board and attached heat sink) can
be removed easily and returned to Dynaco for test and ser-
vice, while the rest of the amplifier continues to function
monophonically. For safety, 6 of the 8 leads from the
module should be disconnected at the “far end’ so that no
unattached leads will be left in the amplifier, If you wish,
the leads may be unsoldered at the module and insulated
with electrical tape. Note that the test points (eyelets)
#9 and #10 on each amplifier board are joined on the
board, and when one module is removed, it is essential that
the 2 wires connected to these points be unsoldered at the
eyelets and temporarily soldered together to complete the
circuit of the remaining amplifier. This connection must be
insulated. Tag each wire for easy re-installation.

Because the module is light in weight, it may be shipped
by air if desired. Do not return the circuit board alone--
only the complete module. Be sure the packing adequately
protects the small transistors with the finned radiators
located on the circuit board, so that their leads will not
be crushed. In extreme cases, it is possible to return all
3 modules for factory checking to save the weight of the
chassis, power transformer and capacitors, but this is not
recommended unless you are certain that no fault exists in
these components, because the only sure test is that of the
complete amplifier.

If you have a voltmeter, the power transformer can be
checked by measuring the AC voltage between eyelets #8
and #9 on PC-15. A defective rectifier or poor solder con-
nection on the rectifier bridge may cause the power trans-
former to emit an audible mechanical vibration. The DC
voltage measured across C9 will be between 80 and 100
volts if the bridge rectifier diodes are functioning properly.

Beyond the most rudimentary checks, servicing of tran-
sistorized equipment should be left to the qualified techni-
cian. The Sterco 120 needs no maintenance in normal use,
and there are no adjustments required during the life of
the amplifier. Improper servicing can impair its perfor-
mance or damage it, so it is very important that the tech-
nician familiarize himself with the Circuit Description and
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with the Service Information which follows, before proceed-
ing. Unless you are confident that a local repairman has
the specialized knowledge and equipment for servicing high
quality solid state audio equipment, factory service is
strongly recommended.

SERVICE INFORMATION FOR THE TECHNICIAN
(FOR QUALIFIED PERSONNEL ONLY)

Before attempting to service the Stereo 120, be sure to
read the circuit description in the front of this manual, as
well as the preceding section, “In Case Of Difficulty”.
Some of the amplifier’s unique features are not immediately
apparent when examining this essentially simple circuit.
A systematic check of voltages and signal paths, based on
an understanding of the functioning of each section, will
lead to a rapid diagnosis of any malfunction.

Each of the four screws which secures the cover is lo-
cated between a rubber foot and the edge of the chassis.
All of the numbered test points are located along the edges
of each circuit board. Each of the three modules (power
transistor heat sink and the associated circuit board) are
fastened with only two screws. When these are removed,

the module may be tilted outwards to gain access to the
components.

There are three parts to the circuit. One is the regulated
power supply. The other two are essentially identical audio
amplifiers (but with changed physical layout). Capacitors
C9, C11, and C12 provide power supply filtering and de-

coupling; and there is an output coupling capacitor C7 for
each channel,

There are certain general precautions to be observed in
servicing any transistorized equipment:

1. Never make circuit changes (connections or disconnec-
tions) of any kind when the amplifier is turned on.

2. Be particularly careful not to short any transistor leads
to each other or to the chassis when the power is on.

3. When using test equipment, you must avoid transient
voltage peaks and excessive test voltages.

4. Exercise caution when soldering and unsoldering tran-
sistor and diode leads to avoid excessive heat.

Power supply

The power supply is designed to provide a constant 70
to 72 volts with demands up to 3 amperes and with power
line voltages between 110 and 130 VAC (between 220 and
260 VAC when connected for 240 volt use). Transistor Q9
is a series regulator using servo-type action in which the
impedance of Q9 is varied as the load changes to provide a
constant output. This variation is accomplished by a nega-
tive feedback loop which compares the potentials at the
emitter and base of Q7. Differences furnish a corrective
signal which is amplified in Q8 and passed to Q9. Zener
diode D10 furnishes a reference potential at the emitter of
Q7, and a voltage divider at its base provides the compari-
son voltage. ID10 is kept “alive” by the current flow in R19.
However, when the current in Q7 exceeds the current in
R19, D10 is “starved”, and its Zener action drops out.
Then, without a corrective signal, a regenerative action
causes the supply to cut off by increasing the impedance of
Q9 so that it cannot pass current.
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Amplifiers

There is a physical change of component positions for
the left and right audio channels, but they are electrically
identical. Each amplifier has two basic sections. The
direct-coupled pair Q1 and Q2 is the Class A amplifier-
driver with a DC feedback loop from the second emitter to
the input base. Audio signals at the input base of Q1 are
amplified and appear at the collector of Q2 to drive the
four-transistor Class B power output section.

Q3 and Q4 are a complementary-symmetry driver directly
coupled to Q5 and Q6 output power transistors. The Class
B section provides a power gain, but no voltage gain. The
input junction of Q3 and Q4, and the output junction of
Q5 and Q6 swing together through the signal cycle. The
ability of the output junction to follow the input junction
(and the consequent linearity of this section) depends on
the feedback path from the collector of Q6 to the emitter
of Q4. Variations at Q4 emitter compared to its base poten-
tial will create a corrective signal for Q6, which makes the
output follow the input.

Diodes D2 and D3 are in this feedback path, in a direc-
tion which would not be conductive (breaking the feedback
path)} were it not for the forced current through bleeder
resistors R16 and R17. When the current in Q4 reaches
that in R16 and R17, the diodes D2 and D3 no longer con-
duct, and the feedback path is broken. Simultaneously D1
starts conducting and makes a short circuit between the

input of Q3 and Q4, and the output of Q5 and Q6.

Thus when the current demand in the feedback loop
exceeds the limit determined by the bleeder resistors, the
ability of the circuit to drive is restricted, and excessive
currents cannot be induced in Q5 and Q6. The action of
D1 short circuits the drive from Q2, reducing the drive
until the cause of the high current demand is corrected.
Thus an excessive drive signal, or too heavy a load on the
output, which would require excessive current, switches the
circuit to a configuration which prevents damaging current
flow through the output and driver transistors.

Trouble shooting the power supply

When the supply is performing properly, its voltage in a
given amplifier remains within 19, of its nominal value
over the operating range, and should be within 5% of the
specified 72 volts. If the output is 80 volts or more, Q9 is
probably shorted. Tests for gross transistor defects are
described in a later section. An output of less than 65 volts
indicates that the supply is either deficient or being over-
loaded. Turn off the amplifier and detach the wires to each
of the amplifier modules at the positive terminal (B) of
C12 so that the amplifier sections will be separated from
the power supply. If normal supply voltage is obtained
with these wires detached, then connect one amplifier lead

at a time to see if one channel is loading the supply
excessively.

Verifying the supply’s performance under full load and
under heavy load, as well as checking the 72 volt output,
is necessary to assure normal supply operation. A suitable
full load test can be made by connecting a 200 watt, 25 chm
resistor across the supply. This provides about 2.8 amperes
current drain. The voltage output of the supply should not
vary more than 1 volt. With a heavy load of 5 ohms,
or even a short circuit, the current delivered should not
exceed 0.5 ampere,
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A low supply voltage when the (B) connections to the
amplifiers are removed is most likely caused by a transistor
which has failed, if the DC voltage across C9 is between
80 and 100 volts. All three power supply transistors should
then be checked.

Trouble shooting the amplifiers

Any signs of scorched resistors or wire should be a basis
for further investigation. If either R13 or R14 is burned,
or smokes when the amplifier is on, then at least one of the
transistors Q5 or Q6 and possibly Q3 or Q4 has been dam-
aged, and replacement will be required. It must be empha-
sized that if one of the transistors in the Class B section
(Q3, Q4, Q5, Q6) is defective, the other three must be
tested before proceeding further to avoid possible repetitive
breakdown. Resistors R16 and R17 on the back of each
board normally get hot because of the reference bleed cur-
rent. If only one of the pair is hot, Q5 or Q6 may be
shorted, or D2 or D3 may be open.

The voltage at the positive terminal of C7 should be
about 36 volts (one half of the supply voltage). If this
voltage is far off value, this can be a sign of trouble in one
or more of the Class B transistors, and all should be
checked.

If the voltage at the input bases of Q3 and Q4 is signifi-
cantly different (more than 1.5 volts) from the voltage at
C7, the voltage at the other end of C4 should be checked
to determine if something is wrong in the Class A section,
Q1 and Q2. A fault in either of these transistors can change
the voltage at the collector of Q2 (input of C4), and this
can be reflected in an incorrect potential at the bases of
Q3 and Q4, which is further reflected in the junction of Q5
and Q6 (the positive terminal of C7). Voltages at either
end of C4 may be inter-related when C4 is in the circuit.
If one end of C4 is lifted, the voltage deviations from nor-
mal at either end will indicate whether a fault lies before
or after C4.

It is unlikely that all voltages in the audio section are
correct if there is no signal. However, if this condition
occurs, it is most likely an open input capacitor C1, or
coupling capacitors C4 or C7, or a shorted C2.

A signal which has some distortion, or is limited in power
output, is more difficult to diagnose. See the section relat.
ing to performance tests. This requires a distortion ana-
lyzer and an oscilloscope to check the signal, and then rou-
tine signal tracing should locate the fault.

A very weak signal usually indicates that the power sup-
ply is shut down as a result of an excessive input signal or
an excessive load. In this case R24 will be quite hot.

Checking transistors

An ohmmeter is all that is required to locate a transistor
which has failed. Small transistors must be removed from
the circuit board for test. The power transistors need not
be removed from the heat sinks, but the wires to their ter-
minals must be detached for measuring. Most transistors
can be considered (for this test procedure) to be two
diodes connected in series with common elemenis tied
together. The junction point represents the base of the
transistor. The identification of the larger power transistors
is shown in the photograph of each heat sink. The smaller
ones, observed from the bottom, have the collector, base
and emitter arranged counter-clockwise, with the collector
attached directly to the case.

With one ohmmeter probe connected to the base, the
other probe should be touched to the collector and emitter
in turn. Readings from the base to the collector, and from
the base to the emitter should be similar. With one orien-
tation of the probes, there should be a high resistance read-
ing (almost an open circuit). When the polarity of the
probes is reversed, there should be a relatively low reading.
The high reading will appear with one orientation of the
probes for a pnp transistor, and with the opposite orienta-
tion for an npn transistor. Then the ohmmeter should be
connected from collector to emitter, and a high resistance
(almost open circuit) should be read, regardless of the
orientation of the probes. If all of these qualifications are
met, the transistor does not exhibit any gross defects.
Qualitative evaluation of acceptable transistors requires
equipment beyond the scope of local service facilities,

In similar fashion, diodes can be checked by verifying
that they have a high resistance in one direction, and low
resistance in the other.

When replacing transistors, the small ones with the
finned radiators should have the radiators transferred to
the replacement. The silicon grease between transistor and
radialor should be transferred to the new transistor. Be
careful to insert the leads into the proper eyelets. Do not
use excessive heat on the leads—let the heat go to the eye-
let instead. When replacing the power transistors on the
heat sinks, maintain the mica insulator between the tran-
gistor and the heat sink {Q9 does not use a mica insulator).
Spread some of the silicon grease, which is a heat transfer
compound, between the mica insulator and the transistor,
as well as between the heat sink and the insulator. Be sure
to use the nylon insulators around the mounting screws,

When making replacements, standard types can be used
provided they are screened beyond the manufacturer’s rou-
tine specifications. This is necessary because transistors of
a given type vary far more widely than do tubes. The
requirements for each transistor are given in the parts list
with the schematic diagram. No screening will be neces-
sary for transistors obtained from Dynaco if the application
(Q-number) or the Dynaco part number is specified. If
emergency needs require substitution of an unscreened trans-
istor, the audio circuils will function but the effectiveness
of the protective circuitry in the power supply may be some-
what reduced. The Dynaco audio circuit has been designed
80 that no matching of transistors is required.

While the parts list does not show all of the possible
transistor options, under no circumstances should unlisted
transistors be used unless factory-approved in advance.
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SERVICE POLICY AND LIMITED WARRANTY

The Stereo 120 has been carefully engineered to provide
many vears of trouble-free musical enjoyment. Its con-
servative design will deliver unchanging performance with
the maximum variations in AC line voltage (110 to 130, or
220 to 260) permitted in normal use. Each circuit board in
the kit has been tested as a fully functioning unit to verify
its performance capability. Nevertheless, through damage
in transit, faulty kit assembly, or human error, service may
sometimes be required.

To provide rapid and reliable service, Dynaco has
authorized competent, well-equipped service facilities in
several localities in the United States and Canada, in
addition to its service facility at the factory., These stations
are authorized to make repairs in and out of warranty
under the terms listed below. Service is always available
at the factory, but you will often find a more convenient
local facility., A current list of these facilities is enclosed.

It 1s the owner’s responsibility to take or send the unit
freight prepaid to the service facility. A dated bill of sale
must be submitted as proof of warranty. In the event that
you incorrectly diagnose which unit is faulty, please under-
stand that you will be charged for checking out any
properly performing unit submitted for test,

Shipment should be made via United Parcel Service
(Express in Canada) whenever possible. DO NOT USE
PARCEL POST FOR IT IS NOT A SAFE METHOD
OF SHIPPING ELECTRONIC EQUIPMENT. Parcel
Post damage will be repaired at the owner’s expense, as
service facilities cannot process Parcel Post claims. Insure
for the full factory-assembled amplifier value.

When shipping the amplifier, use the original carton with
all the foam plastic inserts and plastic bag. Include with
the returned unit the following information:

1. Your name and complete shipping address (Post Office
box numbers are not suitable) ;

2. The serial number (from the cover of this manual),
together with a copy of your dated bill of sale;

3. The symptoms, complete but preferably brief. If the
problem is intermittent, this must be noted.

As described elsewhere in this manual, the modular
design of the Stereo 120 enables individual sections to be
returned (only to the factory) for test and service. The ser-

vice charge for each module will be a maximum of $10.00,
plus the cost of out-of-warranty parts.

Once a complete Stereo 120 has been serviced by Dynaco
for :-'.rhjch a regular service fee was charged, a 90 day
service warranty 1s provided, including shipment both

ways. No service warranty can be extended for individual
modules.,

Warranties apply to the original purchaser only; they
are not transferable. They do not apply to units which
have been physically or electrically abused, or to units
which have been modified without prior written factory
authorization. The use of non-Dynaco replacement parts
may in some instances void the warranty. If you suspect
a defect in the power transformer, the leads must be
unsoldered, not cut, for its return. The transformer war-
ranty is void if its leads have been cut too short for re-use.

Dynaco provides technical assistance without charge
which may facilitate local diagnosis or service. Such help
depends entirely on your description of the difficulty and
any tests performed. Be as complete as possible. The
serial number on the cover of this manual should be
mentioned in all correspondence, and whenever a part or
the unit is referred to.

The components in a Stereo 120 kit are warranted for a
full year from the purchase date. If a defective component
is found in a completed circuit board module, or kit, simply
return that individual part to the factory prepaid, and it
will be replaced at no charge. Local service stations are
not obligated to supply separate parts.

You may ship the completed Stereo 120 to the nearest
service facility without advance authorization. In-warranty
parts will be replaced at no charge, although a service
fee will be charged for the labor to diagnose, correct, and
test the unit to insure that it meets factory specifications.
Shipping charges to and from the service facility are the
owner’s responsibility. Units will be returned on a COD
basis via UPS wherever possible.

This warranty is void if the kit has not been completely
assembled, or if other than rosin core solder has been used.
Units assembled with acid core solder or paste flux will be
returned unserviced.

Dynaco cannot assume responsibility for service at other
than Dvynaco authorized service stations. These facilities
have established maximum labor fees which may be

charged (plus parts and shipping) without prior approval
by the owner.

Dynaco reserves the right to limit the service facility or
the established fees to two years from the date of purchase.
Dynaco assumes no liability or responsibility for injury or
damages sustained in the assembly or operation of this
equipment, or for damage to other equipment connected
to it. Dynaco reserves the right to make design changes
without the obligation to revise prior versions. Prices and
specifications subject to change without notice,
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