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SPECIFICATIONS

Power Qutput Ratings: less than 0.25% totzl harmonic distortion at any
power level up to 200 walts continuous average power per channel into
8 ohms (100 watts per channel inta 16 ohms) at any frequency between
20 Hz and 20 kHz with both channels driven. Distortion reduces at lower
power levels,

Availzble Power Outputl: {(see above for FT.C. Power Ratings)
20 Hz to 20 kHz, both channels driven:
200 walts continuous average per channel @ 8 ohms,
300 watlls continuous average per channel @ 4 ohms.*
100 watlls continuous ax*erage per channel @ 16 ohms.
Monophonically:
&0 walls conlinuous a\:sfgg& @ & ohms.*
* 5 minule sustained full power limit without 2 fan

Intermodulation Distortion: Less than 0.1%6 at any power level up to 200 watts
ims per channel into 8 ohms with any combination of test frequencies.
Distortion reduces at lower power levels.

Power at Clipping, Single Channel, 2500 Hz, less than 1% distortion:
235 walts @ B ohms.
450 walts @ 4 ohms,
135 watts @ 16 ohms.

Half-Power Bandwidth: 100 watts per channel at less than 0.25% total har-
monic distortion from 5 Mz to 35 kHz into 8 chms.

Frequency Response: -0, —1 dB, 8 Hz—50 kHz @ 1 watt into 8 shms.
0.5 dB, 20 He—20 kHz @ 200 watts.

Huny and Noise: Greater than 45 dB below rated output, full spectrum,
Greater than 100 dB below rated ouiput, 20 Hz-——720 kHz.

input: 50,000 ohm load; 1.6 volts for 200 watts @ 8 ohms.
Slewing Rate: 8 volts per microsecond,

Damping Factor: Greater than 80 to 1 kHz into 8 ohms.
Greater than 30 o 10 kHz into 8 ohms.

Channel Separation: Greater than 60 dB by IHF standards.

Connectors: Inputs: phono jacks. Outputs: color coded B»WE}? binding posts
with standard /4" spacing.

Dimensions: 177 wide; 14" deep; 7 high.
Weight: Shipping weight 58 lbs. Net weight 52 Ibs.

Power Consumption: 120 v.a. quiescent; 11 amps maximum; 50/60 Hz, 120vAC.



IT 1S ESSENTIAL THAT YOU READ AND UNDERSTAND THE OPERATING INSTRUCTIONS BEFORE YOU CON-
NECT YOUR STEREO 400. ANY AMPLIFIER WITH THE POWER OUTPUT CAPABILITY OF THE STEREO 400 IS
ABLE TO DAMAGE ALMOST ANY LOUDSPEAKER F IT IS IMPROPERLY USED,

Dynace is not responsible for damage to the load (loudspeaker) as a result
of excessive or improper input signals and resulting high power output.

INTRODUCTION

The Dynaco Stereo 400 iz a basic power amplifier
employing all silicon solid state devices. They include
44 {ramnsistors, 51 diodes, 2 silicon controlled rectifiers,
and 4 integrated circuits. The series-connected output
cir~uitry is of full complementary symmetry design. The
en.ire main amplifier is direct coupled. 1ts measured dis-
to‘ion levels approach the threshold of the most exacting
‘thoratory test equipment, not only at the commonly
.pecified full power ratings, but more importantly at very
low power outputs as well, This is the result of circuit
techniques which eliminate any discernible crossover
notch at low levels, and it contributes in large measure to
the Siereo 400's freedom from listening fatigue. Its lucid,
ufterly uncolored neutrality reveals delicate nuances and
musical shadings in the best program material—one result
of achieving unconditional stability with varying loud-
speaker Joads.

Tmplicit in the design of a superb high power amplifier
is the responsibility to include superior techniques of pro-
tection for both the amplifier and the speaker load, if
losg-term trouble free operation is to be achieved, To this
end, Dvnaco has included more separate protective svs-
- tems and features than have ever been employed in such
a product.

These include an AC line circuit breaker (rather than a
fusc); four separale power supply fuses; electronic volt-

amp limiting {o ensure safe operation of the output tran-
sistors; independent high temperature cutoufs on each
channel, which are mounted directly on the output tran-
sistors to assure maximum sensitivity; over 1000 square
mches of radialing area for the mammoth heat gink; pro-
vision for accessory fan eocling with optimum efficiency;
delayed turn-on to eliminate loudspeaker thumping;
relay protection against DC signals at the output; load
{speaker) protection fuses accessible on the front panel;
input level controis to reduce sensitivity; input fillers to
control the bandwidth; and the exclusive DYNAGUARD™
adjustable dynamic power limiting circuit to protect the
speaker load.

The Stereo 400G was engmeered to acconunadate a wide
range of specialized needs In studio, laboratory and indus-
trial applications, as well as in the home. It has been
designed as two independent 200 watt (at 8 ohms) ampli-
fying channels with a common power supply having a
high degree of inherent regulation, For special require-
ments, a technician can easily convert it to 2 monophonic
600 watt (at 8 ohms) output,

Accessory provisions for mounting on a standard 19
inch rack, an aliernative front panel which includes two
output meters, a cooling fan, and an alternative power
transformer for international AC line voltages are avail-
able at additional cost.

OPERATING INSTRUCTIONS

INSTALLATION

The Stereo 400 should be located where the front panel
power switch is convenient, since control preamplifiers do
ot normally inciude the requisite heavy-duty switching.
f the amplifier is to be mounted nesr a phono cariridge,
you should check to be stire the cartridge does not pick up
hum from the power transformer. Convenient as it may
appear the amplifier heat sink is NOT A RECORD
RACK. Nothing should be placed on top of the unit, In
addition to the finned heat sink, it is normal for the per-
forated cover {o get rather warnm behind the level controls.
VENTILATION is an important consideration with
any amplifier of this size. Although solid state uniis do
ot generate the high heat expected from tube designs at
normal output levels, they can be limited by excessive
heat buildup. Further, solid state designs generate their
maximum heat output at less than half power. Thus
ADEQUATE AIR CIRCULATION IS ESSENTIAL
The Stereo 400 puis out the heat of a 100 walt lamp
under quiescent (idle} conditions, and several hundred
watts of heat at high power levels. The massive heat sink

has more than enocugh cooling capacity for any music and
speech signals—even at very high powers—if fresh air
flow under and around the unit is unrestricted, Other-
wise, space is provided for a fan to be mounted at the
end of the heat sink.

The Stereo 400 was intended to be installed horizon-
tally, with the feet providing clearance for air flow under
the unit. Do not allow the ventilation slots in the bottom
io be restricied. If the amplifier is to be mounted vertically
{face up) DO NOT TRY TO SUPPORT THE UNIT
BY THE FRONT PANEL. Vertical mounting is per-
missible so long as a fan is provided for air circulation.

If you wish to mount the amplifier through a cabinet
panel, a cutout 644" by 18%” is suggested. Bemove the
feet for front mounting access. A supporting shelf flush
with the botiom: of the cm‘cui should mc:imie an opening
for the chassis vents.

The panel height of 77 ﬁts a 19” rack mounting stan-
dard, and accessory brackets providing for such installa-
h‘{ins are available from Dynaco at additional cost,



CONNECTIONS

AC Power

The power cord should be plugged into a 3-wire
grounded wall outlet providing 120 volis, 50/60 Hz on &
15 amp (minimum} c¢ircuit. If a matching outlet is not
available, an adapter with separate ground wire may be
obtained locally., Be sure to secure iis green ground wire
to the center screw of the wall outlet plate. In most in-
stances this ground wire should net be attached to the
preamplifier chassis. If a longer power cord is needed,
use a 3-wire cable of the {ype specified for air conditioners.

Do not attempt to switch the amplifier remotely by
plugging it into a switched outlet on a control preampli-
fier unless the outlet is designated as a 12 amp (1400
watts) or higher capacity. Most preamps are not normally
designed to handle the high current switching. Dynaco’s
PAT-5 is an exception.

Input

Signal input connections are via shiclded cables to con-
ventional phono jacks on the rear panel, under the heat
sink, Channel A is designated the left channel; B the
right, The amplifier’s nominal input load impedance is
50,000 ohms. The input sensitivity is 1.6 volts for full
output, 'The Stereo 400 may thus be easily driven by
control preamplifiers such as the Dynaco PAS-3X, PAT-4
or PAT-5. Dynaco tube type preamplifiers made before
1966 require an internal modification, detatls of which
will be =upplied by Dynaco on request. Some other tube
type preamplifiers may require modification for optimum
performance into a 50 K ohms load.

It is desirable {0 keop the left and right hipul cables
close together throughout their run to avoid extraneous
hum.,

Oufput

Select output leads of sufficient size to preserve the out-
standing performance capabilities of your amplifier. Stan-
dard 18 gauge lamp cord (“zipcord™) is suitable for dis-
tances up to 30 feet with an 8 ohm load. A larger wire
size is advised for longer distances—# 16 for 50 feet; #14
for 80 feet. #18 and #16 lamp cord is available from
hardware and electrical supply stores, and is the easiest
to use and conceal, For a 4 ohm load, these maximum
distances should be cat in half.

Connect the left speaker to Channel A output ter-
minals, Be sure te maintain similar wiring “sense™ for
each speaker, so that they will be connected in phase.
Normally the (—), common, or ground terminal of each
speaker is connected to the black amplifier terminal.
Proper phase sense is easily maintained with lamp cord
because one conductor is coded with a molded ridge on
the outer imsulation, or different color conduciors are
used.

Two speakers are connected in phase when maximum
low frequency output is heard when they are driven from
a monophonic source, Lowered output is observed when
the connection to one of the speakers is reversed {out of
phase, or reversed polarity ). When using multiple speak-
ers on cach channel, or when 4 channel systems are used,
it is important that all of the speakers in the same area
be wired in phase.

The amplifier terminals are 3-way binding posis which

will accept single or double “banana plugs”, spade lugs,
or simply siranded wire, If stranded lamp cord is used,
the wire ends should be “tinned” with solder first to avoid
fraying. To connect the wire, unscrew the terminal cap
until the vertical hole through the metal shaft is uncov-
ered from below, push the wire end through the hole, and
tighten the cap.

Make certain that no wire sirands can touch other than
the intended terminal. Double banana plugs (from radio
supply houses) are the most convenient connectors, and
are simply inserted into the ends of the terminals. They
are particularly useful if a second set of speakers is to be
connected in parallel, as they plug inio one another.

The 200 watls per channel rating of the Steresc 400 is
based on a load impedance of 8 ohms, Loudspeakers with

‘impedances of 4 to 16 ohms may be utilized. Power out-

put increases with decreasing impedance, producing 300
watts per channel at 4 ohms. If the load impedance falls
below 4 ohms, the protective cireuitry of the amplifier
may limit the output.

The black “common” output terminals are electrically
connected internally., They are also connected to the
chassis, so the Stereo 400 may be used with special out-
put connections which reguire common grounds. You
must be certain that the polarity of such output connec-
tions is never reversed, however, so that the red “hot”
terminals car never be connected logether in other
equipment,

CONTROLS

The power switch lightis the pilot lamp when turned to
either “on” position. The choice enables vou to raverse
the polarity of the line cord in case a hum loop is
evident.

In most instances the input level controls will both
be turned fully clockwise for maximum sensitivity. You
may wish to reduce the setting of these controls to pre-
vent excessive signals from overdriving the speakers if the
preamplifier volume should be turned fully up. However,
such operation may result in somewhat higher noise level
from the preamplifier.

Input filters are provided for 50 Hz and 15 kHz (-3
dB points} low and high frequency rolloff, These are
engaged when the button is “in”,

Dynaguard is a switchable dynamic power limiter cir-
cuit for speaker protection. The numbers indicate the
average power output per channel into 8 ohms at which
the circuit will function to limit the output, When that
threshold is reached, an overload lamp is lighted behind
the dark plastic window, adjacent to that channel’s out-
put fuse. The circuit then begins to limit the output o
protect the speaker. For most speakers, the lowest switch
position (20) is recommended.

The lighting of the Hi-Temp lamp indicates that a
thermal sensor has shut off the amplifier. Normal opera-
tion will resume automatically when the output iransis-
tors coal below the limit threshold. Continued operation
at the same signal levels may agoin actuate the protec-
five cutout,

The Stereo 400 provides speaker protection fuses on the
front panel. The amplifier is supplied with 5 ampere 3AG
types. This size is necessary for final testing, and pro-
vides NO PROTECTION for anv speaker, A pairof 1
ampere, regular {ast acling types are separately provided
for speaker protection. You should install them now.




Use a higher value only if it is recommended by the man-
ufacturer of your speakers. Some speakers even specify
a smaller amperage for safety. Be sure to obtain spares
of the proper value, and keep them handy.

Press down and inwards on the lower section of the
fuse plate to release it. Reinstall it by pressing inwards
and slighily up on the top half of the plate. Be sure it is
fully seated,

OPERATION

When you turn on the amplifier there is a delay before
the relay connects the speakers. This eliminates annoyving
(and pofentially harmful) high power onset thumps
through the speakers. The relay also provides clean shut-
off, without decaying transients,

You should turn the power amplifier on last, and off
first. No damage will ensue if you do not, but otherwise
DC level changes in other related equipment may cause
the relay to click annoyingly.

For maximum speazker protection, the 20 watt (at 8
ohms) pesition of the Dynaguard selector is recora-
mended. This will not have any effect on normal listen-
ing, and short duration peaks of much higher levels may
pass without any restriction. Only if the composite signal
sustains an average level greater than the switch setting
for a finite time period will the overload lamp glow, and
the limiting action take effect. Read the following ex-
planation of Dynaguard, and know vour speaker’s power
capabilities before switching te any higher threshold
level. In the “off” position, no Dynaguard proteciion is
afforded. .

The input filters will find greater use in public address
and musical instrument applications than in home music
systeras. Bince they are intended o function only at the
frequency extremes, the effect of these filiers will not be
obvious. The high filter may help to eliminate certain
interference effects with the smallest limitation on abso-
lute quality. Under exceedingly high drive conditions, the
use of these filters may afford greater amplifier power
reserve and added speaker protection by reducing poten-
tial overloading signals above and below the audio range.

The Stereo 400 includes cireuits to protect against the
hazards of shorted and open circuited outputs, and abnor-
mal load demands, even at full power. Good operating
practice will avoid the need to test their effectiveness,
however, for there is no such thing as absolute protection
from abuse,

The combination of enormous power potential and the
relative fragility of most high guality sound reproducers
makes i{ imperative that you tzke ecare to avoid such
common faults as dropping a stylus (tone arm) onto the
record; allowing the arm to skid across the record; or
flicking the stylus clean with yvour finger while the volume
is up. These are typical errors which generate heavy low
frequency pulses capable of severely overdriving the
speaker at subsonic frequencies before any protective sys-
tem can engage.

Dynaguard

‘This new approach to speaker protection is not nearly
so restrictive as a limiter, and does not suffer the reduc-
tion in dynamic range or the “breathing” characteristics
of compressor circuits, And, it signals 1tg protective oper-
ation. The assumption is made that any speakers used

with such an amplifier can accommodate frequent peaks
well above their nominal power ratings for short iniervals.
The threshold power {per channel) for an 8 ohm load is
marked on the panel. A 16 ohm load cuts each marked
power level in half. A 4 ohm load doubles each figure,

Dynaguard has absolutely no eflect on distortion, fre-
quency response or output level until its triggering
threshold is reached. Then it functions as a dynamic
power limiter. 1t senses the integrated power output
separately on each channel. When that reaches the
selected level, lighting the overload lamp, the limiting
action commences. At lower levels a graduated power/
time relationship regulates the duration of the permissible
overdrive as a function of the wave form and degree of
overdrive. Thus it passes very short peaks up to ampli-
fier c¢lipping, and longer duration peaks of intermediate
powers, 50 long as the average power level is substantially
below the set threshold. The overdrive headroom is cur-
tailed as the integrated power output rises.

For typical music signals and high accuracy loud-
speakers only the 20 and 40 positions offer significant
protection. The 80 and 120 settings are of value chiefly
in industrial or laboraiory applications. The dynamic -
range of any quality musical program material is such
that peaks 10 dB above average levels are common. A
peak § dB above 40 walts will exceed the amplifier’s max-
imum power, Such peaks will thus be limited before the
overload lamp glows in the 40 position. Any overload
lamp indication at 80 or 120 on musical signals demon-
strates the need for a much larger amplifier, such as a
Stereo 400 wired for monophonic 600 watt output, and
additional speakers, _

The overload lamp may flicker just below the thresh-
old at which proteciive signal limiting commences. A sec-
ond or so after the lamp glows steadily with severe over-
drive, you will hear incredased distortion and a drop i
level as full limiting takes effect. This loss of level is
simply a function of the truncated waveform, not of any
circuit gain change. There is no difference in nominal
gain in the different Dynaguard settings.

The circuit does not latch, but it may give that appear-
ance bhecause limiting is continued until the integrated
signal level drops below the threshold and the lamp extin-
guishes. There is zero breathing effect, and the maximum
envelope delay is less than 5 seconds for the entire cycle,

It is normal for the Dynaguard lamps to light briefly
when the amplifier is turned on.

Relay Gperation

The primary purpose of the relay is to disconnect the
load if potentially destructive signals or equipment mal-
funection imposes direct current on the output. The relay
control circuits are triggered independently from each
channel, but both are shut down concurrently., They are
designed to trip even with equivalent gut-of-phase offset
signals in each channel, and sense both positive and nega-
tive deviations,

The relay control circuit parameters are factory set to
provide substantial protection, based on the premise of
good quality signal inputs, Theé DC threshold is nom-
inally 1.5 volts. Since subsonic signals appear similar to
DC at high power levels, the relay may trip as a result
of signals you previously did not know existed. Likewise,
severe overload at the cutput will appear similar to DG,
and thus may actuate the reiay.



You may wish to increase the sensitivity of the relay
eircuit, particularly if you use speakers which may be
easily damaged by excessive signals. Karlier production
Stereo 400s were set for 34 volt DO threshold, but cus-
tomer preference caused us to change. See the section
“Momentary Sound Interruption”™ on page 27 for details.

Attention paid to input signal guality will aveoid a
major cause of speaker failure with high power amplifiers.
Some of these signals are not audible, Warped records,
acoustic feedback, excessive rumble, FM muting eflects,
switching transients, and even the operation of some con-
trols can all present signals for which the relay is de-
signed te trip, to protect the speaker. Thus relay opera-
tion under such conditions is not a malfunction, but in-
stead indicates that other measures may be able to reduce
the problem at the source. Even the best of I'A muling
circutfs may trip the relay at certain dial traversing
speeds. Often moving a control or selector switch more
deliberately will avoid the effect.

Loudspeaker Rating Considerations

Nominal speaker power ratings are a matter of concern,
There is currently no U.8. standard, Manufacturers usu-
ally provide a “music power” rating, or indicate amplifier
power limits. These should not be confused with contin-
uous, or “‘rms” power acceptance for a sustained period,
which will be substantially lower, It is rare for a speaker
to be able to handle as much power near the frequency
extremes as in the midrange. Single woofer high fidelity
speaker systems rarely have “musie” ratings as high as
100 watis, or continuous duty wide band sine wave ratings
as high as 40 watls.

In view of the power limitations of most high accuracy
speaker gystems, the connection of two or four similar
speakers in the same location to a single channel is often
advisable with high power amplifiecs. Lacking more
definitive advice, a rough test is to place your hand in
front of the woofer when playing a loud passage at your
anticipated listening level. If you can feel any heat gen-
erated by the voice coil, you should consider the need for
additional speakers to reproduce that level safely. When
high output, high accuracy reproduction is desired, a
series-parallel conneetion of four 8 chm speakers (such
as the Dynaco A-33) on each channel provides a resultant
8 ohm load with exceptional power handling capacity.

Speaker impedance varies with {requency—often by a
factor of 4 or & to 1. Even the least variable speakers,
like Iynaca'’s, have a 2:1 change. While most nominal
ratings are close to the actual minimum impedance, when
combinations approach the 4 ohm minimum recom-
mended amplifier load, the safest procedure is to measure
the resistance across the terminals with an ohmmeter.
Speaker impedance usually varies upwards from this value.
Use this figure to determine whether multiple speakers
{on each channel) should be connected in parallel:

2% Sohms= 4chms
2 x 16 ohms = Bohms
4 X 16 chms = 4 ohms

or in series: 2X 4ohms= Bohms
2% 8ohms = 16 ohms
4 % 4 chins = 16 chms

These simple examples assume identical models. 1t is not
wise fo connect dissimilar speakers in series beczuse of
adverse audio effects,

6

QCutput Fuse Protection

Why are both Dynaguard and speaker fuses provided?
We realize that some users will switch off Dynaguard
despite our advice. And most users tend to use too large
a fuse so as to avoid the annoyance of a blown fuse when
vou lack a spare. A fuse provides a slow-acting, but none-
theless final measure of protection with different charac-
teristics than Dynaguard. You can chose its value to
have either or both protective systems, or virtually none
at all if Dynaguard is switched off.

Since the power passed by a fuse varies with load Im-
pedance, and test signals have little correlation to music
signals, and fuses vary in their tolerance of music over-
loads, the protective rating determination for a speaker is
largely empirical. Logic would suggest the smallest value
fuse which does not blow frequentiy at what ave high, but
nenetheless safe levels for your gpeaker, There are few
speakers capable of safely handling more power than wil
blow a 2 ampere fuse, :

The speaker manufacturer who specifies a fuse rating
solves your problem, Lacking this, remember that a fuse
will not blow until a sustained signal well above its rating
is imposed for a time. A slo-blow fuse will allow appre-
ciably more overdrive than the same value standard fast-

tow fype, and is thus not generally recommended for
speaker protection, There are also very fast-acling types
usually used for instrument protection, but these are not
as readily available.

The lowest Dynaguard setting is the practical limit for
assured operation of the protection cirguit, vet some
speakers need protection sooner—as little as 145 ampere,
or 4 waits for a 16 ohm speaker, if the fuse blows at its
rating. Tests have shown that musical signals which fre-
quently cause the overivad ung to glow brightly in the
minimum Dynaguard 20 position with an 8 chm speaker
will occasionally blow a 1 ampere regular fuse (nominally
8 watts). A 1 ampere slo-blow type did not blow.
Peaks up to the full power of the amplifier were some-
times passed during these tests. o

The chart below shows the highest sustained power
level which will not blew the fuses shown. Remember
that speaker impedance typically rises well above its nom-
inal value. Experience suggests that on this basis power
fevels of 10 watis are safe starting points for most high
fidelity speakers using a single woofer.

SPEAKER IMPEDANCE

4 ohms & ohms l 16 ohms
14 ampere 1 watt 2 watts | 4 watts
% ampere | 2.2 watts | 4.5 watts | 9 watts

FUSE
SIZE = 1 ampere
1% ampere

— 2 ampere

4 watls b= 8 watis | 16 watts
Qwatts | 18 watts | 36 watls
16 watts | 32 watls |64 watts

Monophonic Operation

A single channel of the Stereo 400 may he operated at
any time, provided there is no input signal to the unused
chamnnel. There is no need for any load resistor on the
unused channel, as the design is completely stable,

Never conuect the red oulput terminals together (in
parallel} in an attemnpl fo oblain higher power cailpul.




Owing to speaker impedance variations, there is little
benefit of useful power increase when paralleled, and
there is a probability of damage to the amplifier. A sim-
ple solution for high power monophonie requiremenis
with multiple speakers is just to split the speakers be-
tween the two channels, and drive both with the same input
signal, .

For very high power requirements, the Stereo 400 can
be internally reconnected by a technician for 600 watts
—ono output at 8 ohms, This combines the two channels
_ifferentially, providing a floating (ungrounded} output

“hetween the two red output terminals., This monophonic
output has sufficient voltage to drive a 70.7 volt line dis-
tribution system. Informaiion on the internal changes
will be supplied by Dynaco on request.

The Channel B level control and input are used for
mono signals, The A input is disconnected internally. In
such use, the Dynaguard power settings operate at £
times the 8 ohm markings. Because of component ioler-
‘nees, both Dynaguard overload lamps may not light
Amultaneously, but the eivcuit will function in accordance
with the right (B output) lamp. The output fuses are
connected in series. If one is of lower rating, ils value

governs the accepiable power into the load. If both are
rated the same, it is wise to replace both if one blows.
Pecause of the nature of the volt-amp limiting protec-
tion which is a part of this amplifier, monophonic power
output at impedances below 8 ohms drops off rapidly.
Loads should be chosen which vary upwards from 8 chms.

Fan Cooling

If veniilation is limited, as when the amplifier is
mounted in a partially closed cabinet, the thermal sensors
may turn off the amplifier. The space at the end of the
heat sink is designed to hold a standard low noise cir-
culating fan for optimum air flow. The quietest (Jow
speed) fans are sufficient,

A mounting bracket for a Rotron Whisper™ fan with
the standard square Venturi™ mounting, is available for
53 postpaid from Dynaco. Please include the serial num-
ber of your amplifier. Similar fan designs are sometimes
supplied with double-faced adhesive foam mounting blocks
which may simply be placed on the chassis. A complete
fan kit is also available from your Dynaco dealer:

ASSEMBLY INSTRUCTIONS

Assembly of the Stereo 400 is relatively simple when
compared to other kits, The preassembled etched circuit
boards have saved you much of the work, and the assem-
bly that remains is arranged in an open layout that
makes wiring quick and easy. It is best to work slowly
and carefully rather than worry about the time,

Construction will be greatly simplified if you have
someone help you by reading the steps aloud, selecting
the required parts, and preparing the necessary wire
lengths as you proceed.

When you unpack your kit, check off the components
against the parts list on page 40. Separate the hardware
iterns in an egg carton or similar container. You can
identify unfamiliar parts by checking them against the
pictorial diagram, even though that drawing is neces-
sarily somewhat distorted for visual separation,

Have the proper fools at hand before starting assembly.
You will need a pencil-type soldering iron of 40- to 60-
watt rating with a small tip, long nosed pliers, diagonal
cutting pliers, a medium-sized screwdriver, and 60/40
vsin core solder not larger than 1/168” diameter. You
will aleo find a damp sponge or cloth helpful to wipe the
tip 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.

A good solder connection does not require a large
amount of solder around the joint. A well-made connec-
tion 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 connec-
dom:
1. Make a good mechanical connection,

2. Heat both parts with the tip of the iron of the junec-
tion,

8. Apply solder to the junction until it melts and fows.
4. Allow the connection to cool undisturbed.

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

Under no circumslances 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 wacranty is voided on any
egquipment In which acid core solder or acid type fluxes
have been used. Silver solder is not suitable, The ree-
ommended solder is 60/40 (609, Uin, 409 lead) ROSIN
CORE. Do not confuse this with 40/60, which is harder
to use.

If you have a soldering gun, it should be used with
care, especially when working on the circuit boards.” A
soldering gun can provide more heat than is necessary,
with some risk that an unskilled user might damage the
board, and because it requires some time to heat each
time the trigger is squeezed, many users tend to make
poor solder connections simply because they do nol wait
long enough for it to reach its operaling temperature
each time,

You should realize that many of the more delicate com-
ponents are less likely to be damaged in the soldering
process if you use a hot iron for a short time, rather than
a cooler iron for a longer period. You will also make a
better connection with the hot iron. If yvou keep the iron
clean by wiping the tip frequently, and ocecastonally add
a small amount of solder {o 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,

One of the best wayvs to make a good mechanical con-
nection is to bend a small hook in the end of the wire,
and then to critup the hook onto the terminal lng. The
amount of bare wive exposed need not be exactly ¥/ -inch,
but if it is too long, the excess might touch another ter-
minal lug or the chassis. Do not wrap the wire arcund
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 one
of the circuit boards, you may wish to apply
the iron io one side of the board while the
tinned wire end is pressed into the solder-filled
eyelet-from the oppmite gide. When the eye-
let is heated, the wire enters easily, but be
careful that you do not push the wire all the ¥X g
way into the eyelet up to the insulation. 1f you do, you
will not be able to see if you have made a secure connec-
tion, or if more solder is needed to provide a smooth flow
from the wire, to the eyelet, and onto the cireuilry on
the board,

WIRING THE KIT

The position of all wire Jeads should follow the diagram
closely, bearing in mind that the pictorial diagram has
necessarily boen distorted somewhat to show all connec-
tions clearly. See that uninsulated wires do not touch
each other unless, of course, they are connected to the
same point. It is especially hmportant that uninsulated
wires or component leads or terminals do not touch the
chassis accidentally,

- Whenever one wire is o be soldered to a connection
such as a lug terminal or evelet, the instructions will indi-
cate this by the symbol (8). If more than one wire is to
be soldered to the same point, the instructions will cite
the number of wires that should be connected to that
point when it is to be soldered. If no soldering instruction
is specifically given, do not solder; sther connections will
be made to that point belore soldering is called for,

When the instructions refer to “tinuing” a wire, apply
the iron {o the bared wire end, and after a moment, touch
the solder to the wire go 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,

Check your work affer each step, and make sure the
entire slep has been completed, When you are satisfied
that it has been correctly dene, check the space provided
and go on o the next siep, Be sure you read carefully the
explanatory paragraphs in the assembly instructions,

Many of the wiring steps will eall for “preparing” a
wire of a certain length and color, This involves cutting
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the necessary length of wire and siripping % inch of
insulation from each end. Thig is most easily done with
wirestrippers, but diagonal entlers can be used if you are
careful not to nick the wire and weaken it.

Transistor equipment, unlike much tube equipment,
will not tolerate wiring ervors, sloppy or incomplete sol-
dering. TAKE THE TIME TO BE NEAT AND AC-
CURATE, and your amplifier will operate properly at first,
and for meny years to come.

Al mounting screws are installed from the outside of
the chassis, and a lockwasher is used under each nut,
except when otherwise specified.

The three etched circuit boards, which include most
of the electronic components for the Stereo 400, have each
been im-circuit tested before being packed into the kit
These tests include every significant performance crite-
rion—gain, power, distortion, frequency response, func-
tioning of protective cirenitry—as well as provide precise.
adjustment of necessary circuit parameters to assure that
your amplifier will meet or exceed the specifications when
these instructions are adhered to, and all connections have
been properly completed.

As complex a kit as this necessarily includes many
varieties of hardware. Before starting assembly you
should separate those which are somewhat similar in ap-
pearance, using an egg carton, muffin pan, or similar
comparitfiented tray. The #4 hardware is the smallest
diameter. For your convenience, #6 lockwashers . are
used on both #4 and #8 screws. The quantity supplied
{from the paris list at the back of this manual) will aid
you in distinguishing unfamiliar types. When the in-
structions ¢all for #6 long screws, use the 14" length.
The short ones are 5/16” in length. There are ml" four
34”7 #6 screws, which are used to roount the fuse blocks.
Separate these now to aveid confusion, Sheet metal
screws have a much more coarse (widely spaced) thread.
A hardware set is one each screw, nut and lockwasher. -

The pictorial diagram serves to clearly trace all con-
necting wires for verification of proper construction. It
cannot at the same time show all wires in their exact
location on the chassis, While placement of wiring is
not critical in the Stereo 400, you should follow the
written instructions for wire placement, rather than the
dizgram. Some wires may seem unduly long for final
assembly, but this extra length provides for future ser-
vice accessibility.

Where stranded wire i3 used, as on the transformer
leads, be very eareful not to cutl through the strands when
stripping the end. Where stranded wire is supplied for
hookup wire in the kit, the strands will be bonded to-
gether to minimize this likelihood and make handling
easier.

The connecting lugs on some components may not have
holes to provide an easy mechanical connection. Crimping
the wire in a light “U” around the lug will bold it se-
curely for soldering. In such cases, it may be helpful to
strip the wire 34", rather than the standard 14”. Sol-
dering to these lugs will be easier, too, if vou ﬁra:t “fin™
the lug and the wire before making the mechanical con-
nection. The integrity of every soldered connection is
important. The mechanical erimping of the wire serves
only to hold the wire stationary while solder is applied,
to be sure of a good bond. You can drill holes in the lugs
of the power switch and thermal sensors for easier connec-
tion if vou wish.



MECHANICAL ASSEMBLY

Place the lavge black heat sink assembly before you,
turned upside down so that the three terminal sirips are
visible, The back of the heal siunk has six large holes
punched in ihe vortical rib; the frond rib has only three
large bolex. Below this, vou will also see six small
threaded holes in the front fin,

1( ) Belect the 3 robber grommets and insert them in
the large holes in the front rib [rom the ocutside.

20 ) Select the dual input socket strip, the matching
insulator strip, 2 small flal washers, and two scts
of #6 long hardware (14" screws, nuts and lock-
washers). This input sockel strip mounts inside
the center of the back rib, with the sockeis pro-
jeeting into the holes. Juserl the screws from the
outside, install the insulator first, then a fiat
washer on each screw, followed by the socket strip,
lockwashers and nuts. The %" screws will en-
gage the puls securely, bul will not project
through.

8( ) Select the 2 black binding posts (each is in two
parts), 4 chrome plated #10 nuts and 2 large
ground lugs. Install the black binding posts from
the omlside of the back rib in the inner holes
nearest the input socket strip. Note the molded
shoulder on each section which centers the post
i the hole, Loosely secure the post with one nut.
Unscrew the cap, and observe the connecting hole
through the post. Keep this hole vertical while
you tighten the nut securely. The Allen wrench,
dropped through the hole, is a convenient align-
ment device, Install the ground Jug, pointing out-
Vfar&:: and down, and secure it with & second nut
tiphtened securely, ALLEN WRENCH

4{ ) Select the 2 red binding posis, the 4 remaining
chrome nuts, and 2 large ground lugs. Install
them adjacent to the black posts in the outer
holes in like manner, being sure to keep the con-
necting hole verticsl as before, and tighten the
nuts securely.

Set the heat sink aside and select the inner front panel.
The edges are bent toward the inside, The two large
square holes {for the optional meters) are at the top of
the panel.

&( ) Select the large rectangular power switch and one
of the two largest 34" nuis. Install the switch
from the inside through the upper right panel
hole PS. Note the key which engages the slot on
the switch bushing, Secure it with the nut on the
outside.

6( ) Select the 2 control potentiometers and two 34"
nuts, Install the controls in the left panel holes
LV and RV so that the locating lugs engage the
small holes in the panel,

7{ ) Select the 12 lug rotary switch, three 357 lock-
washers, and a 3" nut. Place all 3 lockwashers
on the shaft, and then install the switch in hole
DS so that the locating lug is adjacent to the smali
panel hole. Tighten the nut securely.

8{ ) Select the 2 lamp sockets and 2 sets of #8 short
hardware. Insert the screws from the outside
through holes DL and DR near the center, insiall
the socket pointing downward, and secure each
with a lockwasher and nut.

8{ ) Sclect the 2 red neon indicator lamps and the 2
spring steel Tinnerman™ nuts, Install the lamps
from the ouiside of the panel below the power
switch and secure them by pushing the spring
nuts over the leads and the body, and against the

10{ ) Select the longer 6-lug terminal strip (with the
“0” or loop stvle lugs) and {wo sets of #6 short
bardware. Install the strin o that. it is centerad
between the two neon lamps.

Be particularly careful in handling the circuit boards, as
they represent a substantial portion of the cost of the
Stereo 400. Because space is restricted, many of the
components stand upright on the board, and caveless
handling can unduly flex and possibly break their leads.
There are also a number of adjusteble componenis on the
circuit board whose values (positions) have been pre-
cisely set under operational test conditions for optimum
performance. Be very careful that none of these are dis-
turbed in handling the boards.

11{ ) Select the PC-29 circuit board, 2 of the L-shaped
metal mounting brackets and 4 sets of #4 hard-
ware. Install the brackets on the components side
of the board at the corners above and below the
push butlon swilches. The brackets point toward
the components so thai the mounting holes line
up with the switches. Insert the screws first
through the board from the back (circuit) side
of the board, then through the bracket, with each
nut securing a Jockwasher against the bracket. Do
not tighten these nuts,

12{ ) Select the two 3;” self-tapping #4 screws and the
2 short tubular spacers. While supporling the
switch assembly on the PC.29 board, temporarily
start the screws into the switch. bracket, so they
cut a thread. Remove them, insert them through
the small holes at the left of the front panel, slide
a spacer over each, and install the PC-29 assembly
with the componecnts foward the conter of the
panel. Be sure the screws do not damage com-
ponents on the board,



13( ) Belect 2 sels of #4 hardware and fasten the
PC-29 L-brackets to the front panel. Tighten
these bolts first and then go back and tighten the

- 4"holis securing the brackets to the circuit board.

Set the front panel assembly aside and select the large
L-shaped line cord bracket,

14{ ) Sclect the lHne cord and the molded plastic strain
relicf. Mark the line cord 177 from the stripped
wire ends, Dend the cord sharply back on itself
at the rarking so that a “V” is formed. Install
the sirain relief at the V as shown with the small
end of the strain relief nearest the bared wire end.
Inserl the line cord through the hole in the end
of the ¥ brackel from the outside, With heavy
pliers, crimp the two halves of the sirain relief
together around the wire to partially form the
wire before insertion. Now grasp only the larger
diameter portion of the strain relief with the tips
of the pliers, sguecze i fully closed, and insert
the combination into the hole. The strain relief
will soap into its locked position when fully

rie:d.

iy

IR0 ) Select the rectangulir 10 anop civenil breaker with
the red button. (Uunils supplied for 220 volt AC
operalion will use a 5 amp hreaker.) Remove the
outer knuried nut and leave the hex nut snugly in
place. Select the remaining %" lockwasher and
install it on the breaker., Mount the breaker from
the inside of the Y-bracket above the line cord,
with the side lug positioned ateay from the threaded
mounting stud in the bracket. Secure it with the
round knurled nut tightened with plicrs,

16( ) Selecl thy round black plastic access plug and snap
it through the hole in the Z-bracket from the out-
side (red button side). Do not push your finger
through i1l s removal {rom vour finger necessi-
tates its destruction, and playing with it can be
painful. This plug simplifies optional fan instzlla-
tion,

Set the bracket assembly aside, and select the flat metal
relay mounting plate. Hold it horizontally, When vou
are looking at the top surfaece, the upper left corner is
natched out,
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17( ) Select the 8-lug terminal sirip and 2 sels of #§
short hardware. Install the terminal strip along
the top surface upper edge of the relay mounting
plate.

18{ ) Select the remaining &lug terminal strip and 2
sets of #6 short hardware. Install the strip along
the top surface lower edge of the mounting plaie,

19({ ) Select the 2 dual fuse clip blocks and 4 zets of
34" long #6 hardware. These 4 are the only #6
serews of this length. Fasten the fuse blocks en
top of the plate in each lower corner. The lock-
washers and nuts go underneath the plate.

20{ ) Select the relay, two #6 short screws and lock-
washers. Slide a washer on each screw and insert
them through the center holes in the plate from
the top. Mount the relay underneath the plate via
its two threaded holes, so that the insulating piece
projects slightly beyond the lower edge of the
plate. Note the relay terminals are shown in the
pictorial diagram outside the relay mounting plate,

Set the relay assembly aside and select the main chassis,
The single slot is nearest the front edge. You are looking
at the inside when the ends are upturned. All hardware
should be installed with the screw heads on the outside of
the chassis, '

21( ) Select the 4 large rubber feet and the four %4~
diameter bolts. Push the bolts through ihe {feet
until the heads ave fully recessed and then mount
the feet at the four corners of the chassis on the
gulside.

22( ) Select one of the large 10,000 mfd capacitors, one
of the large circular capacitor mounting hrackets,
and 4 sets of %6 hardware (with one long and
three short screws). Do not remove the clear
plastic outer insulation from either of these capaci-
tors. This bracket will be installed near the left
front corner of the chassis. Note on the diagram
below the correct orientation of the clamp, and also
the direction of insertion of the clamping serew.
One set of #6 long hardware is first to be installed
in the clamp before mounting. Insert the capacitor
in the bracket and temporarily tighten the clamp.
Now mount the bracketed capacitor with the re-
maining hardware.

23( ) Select the remaining large capacitor and its
bracket, 2 of the large ground lugs, one long and
three short #6 screws, 4 nuts, but only 3 lock-
washers., Slide the capacilor inio ‘the bracket as
before with the long clamping screw oriented as in
the diagram. Tighten the elamp temporarily and
insiall the assembly near the front of the chassis.

_ ERONT EDOF OF SHASSIS




The twoe ground lugs are mounted on the front
serew without a lockwasher before the nut is in-
stalled. The ground lugs should be separated by
aboul 14" to make connection of wires easier. They
should be bent up to a vertieal position. Make
certain that this connection is pechauically tight
beeause this is the main ground connection for fh—é
amplifier. Loosen the clamping screws and orient
both capacitors so thal the ferminals are in line
across the chassis, identified left to right in this
order; (), (—3), {4}, {~). The negative ter-
minals may nol carry a specific marking. Now
gecurely tighten the clamping screws on both
capacitor brackets,

The next eight steps describe the installation of several
components which require the application of the white
silicon thermal compound supplied in a capsule. This
malerial is necessary to assure a good heat {runsfer while
naintaining elecirical insulation. The guantity supplied
should be more than adequate i vou apply it properly.
A uniform film is all that is needed on one of each pair
of maling swrfaces.

This thermal compound can be most annoying if care-
lesshy handled, Tt is difficult to remove from clothing, and
stray smudges of it can make your finished amplifier look
sloppy. The best removal agent for clothing, if needed,
is a freon degreasing agent available in a pressure spray
can at electronic supply houses, With care, and an ade-
guate supply of paper tissues, i won't be necessary. To
make tha job casier, we have grouped togeilher all the
steps which require this application. Stop at this point if
you gre tived, ond save the entire operation for the next
session, as 1his is the wost tedious part of the kit You
iy wish fo use a pair of plastie gloves if available. The
important poeint is to clean up any excess as you go along.
Phere are many ways of applyving this material. One is to
squecze o bit at & time out of a hole punched in the cap-
sule, spreading it with your finger tip. Another {recom-
mended ) way 18 to eut the capsuie open and apply it with
the tip of a screvedriver., You can also apply il with a
toothpick, especially if the same screwdriver would be
used to instal]l the wounting hardware. You will probably
find it casiest to read the following steps now and place
the necessary materials in groups, in order, to reduce
unnecessary bandling and confusion. When the two mat-
g surfaces are brought together, a slight twisting motion
will facilitate uniform contact and squeeze out the excess
around the edges where it can be wiped ofl,

24( ) Seleel the one inch sguare diode block, the small
flat washer, the %" #6 screw, nut and lockwasher.
Mote that the terminals of the block are identified
{4); (—); and {iwo) AC. The block will be
mounted to the right of the single slot on the
chassis with the (<) terminal (which may be
identificd by a2 red dol) over the tiny hole in the
chassis nearest the righl {ront corner. Be certain
this diode block is vorrectly orienied. Apply a
thin film of thermal compound to the bottom of
the rectifier and insiall it over the screw through
the chassis, securing it with the flat washer, then
the lockwasher and nut. Recheck the location of
the (4} terminal and tighten the boli sccurely.
Wipe off any thermal compound which has con-
facted the lug terminals on the rectifier.

Set the chassis aside and return now to the large heat
sink assembly. You will now install the eight power out-
put iransistors, They will plug into sockets on the heat
sink ribs, and it is first necessary lo prepare the sockets.
To allow more room for connections, the center {(collec-
tor) socket terminal will be removed and replaced by a
small ground lug mounted under one of the attaching
serews on each socket. The lug must be forced between
the metal and fiber portions of the socket with the lug
projecting at right angles to the socket frame with the
bent portion pointing in the samc direction as the socket
terminals. Nole that the holes for the transistor pins are
off center. The longer end is identified with en “E”
stamped in the fiber. A ground lug installed at the mount-
ing hole al that end will be called an E lug and will point
to the left when reading the YE”. The shorter end of the
socket is identified with a B and that lug will point to the
right, Since the center socket terminal is no longer re-
quired, vou may easily break it off by bending it back and
forth a couple of thnes.

= REMOVE

25( ) Select the 8 transistor sockets and the § small
ground lugs. Break off the center terminal of each
socket. Inetall an “E7 Jug on 4 of the sockets, and
a “B” lug on the remaining 4. Be suwre the con-
necting lug goes between the metal and fiber see-
tions, not between the plastic and fiber sections.

The metal insulators (shaped like a power transistor)
are hard-anodized for excelient thermal conductivity with
elecirvical isolation. Do not scratch them. Apply the
thermal compound in a very thin film to both surfaces
while holding it by the tab at the “*B” end. Excess com-
pound will be messy, and is a disadvantage, since the
compound is intended only fo ill in minute voids between
flat metal surfaces. Orient the insulator correctly, and
install it on the transistor. Then the combinalion is
installed on the outside of the heat sink rib and plugged
inte the socket on the inside. Choose the correct socket
lug pagition {see diagram on next page) so that the lugs
point toward each other for each pair of adjacent sockets.
Try a “dry run” without the compound first so that each
socket and the E or B lug is oriented correctly for easiest
handling.

The simplest procedure scems to be the following: after
piacing the compound-coated insulator on the transistor,
wipe the end 14" of each transistor pin clean of all com-
pound. Then orient the combination properly to match
the mounting holes and press it ageinst the outside of the
rib with a slight twisting motion to assure uniform con-
tact. While holding it in place, snap the socket over the
pins. When firmly engaged, this will hold each assembly
tempararily so that the screws can be installed in one final
operation to minimize smearing. As you tighien the
;neu;;ﬁng screws, check the position of each connectling
ug.

it



You may wish fv apply compound to vne transistor
insulator al o time, or you may Gnd it easier to perform
the operalion on all four trunsistors as a group.
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26{ YBeleet the 4 fransistors, Part #561358 (2N6023 or
260301, 4 metal insulating wafers, and 8 of the
4" sheet metal screws. First check to be sure the
transisior ping are straight, These 4 transisiors
witl be mounted on the oufside of the baek heat
sink vib (the one with the red and black binding
posisy, Apply a thin film of compound to both
sides of the insulator, orient it correctly, and in-
stall it over the transistor pins, Wipe the pins
clean and plug each assembly through the rib into
the apuroprinte socket with the correct lug orien-
fation, Secure each with 2 sheel metal screws,

27{ ) Belect the 4 tranwistors, Part #571104 (2N5628 or
AN5630), the 4 remaining insulating wafers, and
4 maore 34" sheet melal serews. Checlk for straight
fransistor pins, Apply thermal compound to the
insdating wafors as befure, wipe the pins clean,
and install these on the owiside of the front heat
gink rib, snopping them inlo the appropriate sock-
ets, The 4 sheet melal screws are installed oniy In
the twe outside (Q2) trunsistors at this time.
Now the counccting lugs on the group of four
trangistors at each end of the heat sink should all
tend to puint toward each other.

28¢ ) Select the two 14" diameter thermal sensors, the
twn spring metal olips shaped somewhat like the
power transistors, and the 4 rexaining 347 sheet
metal screws. Apply o thick filin of thermal com-
pound to the central portion of the round case sec-
tion of the two inside (1) transistors on the front
rily (thoss which have not yel been altached with
serews) . Slide the spring metal brackets over the
lugs of the sensors so that the mounting flange
projects in front of the flat surface of the sensor
and fasten one assoimmbly on top of each of the
inner transistors with the sheet metal screws.
Rotate the sensors slightly before the screws are
tightened 1o get 8 good contact, and align the sen.
sors 8o that their four connecting lugs are in one
Hne,

29{ ) Select the 2 hollow black plastic transistor covers,
and 2 #8 short screws. Install them on the back
rib of the heat sink.

30( ) Select one of the PC-28 circuit boards with the
attached heat sink transfer assembly, 2 of the long
fuhular spacers, two 147 #6 screws and 2 lock-
washers. Handle this board assembly carefully so
as not to disturb ithe variable resistors on the
board or to bend the component Jeads excessively.

Stide the lockwashers onlo the screws first and
insert the screws through the board, then through
the spacers, and finally through the heat sink
transfer assembly., Note how the unit will be
mounied to the front fin of the large heat sink near
the center. The gvelets on the eircuil bosrd are
placed adjovent to the ouiput fransistors on ibe
heat sink. Apply & relatively thick uniform fim
of thermal compound to the fat surface of the
transfer assembly which will mate with the large
heat sink, Use about half the remaining compound
i pecessary. A small amount of compound ap-
plied to the four projecting threads on each screw
is suggested for lubrication to avoid siripping the
threaded holes in the heat sink, Then mount the
circuit board assembly to the heat sink with the
two #6 scrows, Neatness will be served by align-
ing the projecting screws with the holes in the
heat sink before allowing the two surfaces to touch.
The slight twisting motion is not needed here,

31( ) Select the other PC-28 circuit board assembly, the
remaining 2 long spacers, two 114" #6 screws and
2 lockwashers, Assemble this unit as before, han-
dling the board carefully, and applying the com-
pound fairly liberally, especially near the bend in
the transfer assembly. Lubricate the projecting
screw threads, moke sure the cirenit board eyelets
are adjocent to the output transistors, and install
this assembly at the end of the heat sink.

32( ) With a piece of wire lubricate 8 holes in the large
heat sink assembly with the thermal compound as
follows: the two holes in the front fin adjacent io
the circuit bosrd; the blind hole at one end of
each rib where it joins the fin assembly; the single
hole between the power transistors adjacent to
each red binding post.

This completes the need for the compound. Tt is advis-
able {o wipe off all the excess, including the threads of
the transistor mounding screws, 1o avoid needless smears
as you complete construction, This completes the basic
mechanigal sub-assembly portions of the kit

WIRING THE HEAT SINK

To simplify wiring, wherever possible {hese steps will
make the first connections to the least accessible connect-
ing terminals, and connect to the easicst ones last, On
each transistor socket, the terminal nearest the inside of
the heat sink is the emitter or “E” terminal. Counections
to the collector or “C terminal are made to the connect-
ing fug under the screw. The base or “B” terminal is the
one nearest you on each socket,

While transistors and diodes can be damaged by exces-
sipe heat, it is important that yvou solder connections prop-
erly, applying enough heat to the junction so that when
solder is applied it fows smoothly over the joini,

A pood mechanical connection is important at each
step. In a number of steps where final soldering of a ter-
minal will not occur until several steps later, some build-
ers may prefer to hightly “tack solder” each lead as they
go along, but if you do this where the instructions do not
call for soldering, be sure fo leave open space on the fer-
minal for future wicing.



The [ollowing steps refer to the four output transistors
for thc right channel, and to the right channel PC-28
which is mounted in the center of the heat sink. Note
that right and lelt channel designations are reversed rela-
tive to the left and right sides of the pictorial diagram of
the heat sink, because the heal sink is upside down.

1{ ) Irepare a 2%,” green wire, Connect one end to
the 2-lug terminal strip TS lug #1. Connect the
other end to Q3E. (3). Ignore any outer lugs
which are bent over.

2( ) Prepare a 2%;” red wire. Connect one end to TS
lug #2. Connect the other end fo Q2E. (8).

3( ) Irepare a 314" red wire. Connect one end to Q4E.
(5). Connect the other end to Q3C.

4( ) Prepare a 314" black wire. Connect one end to
Q1E. (8). Connect the other end to Q2C.

5( ) Select 2 of the .18 ohm, 10 watt resistors. Trim
the leads as required and connect one end of each
resistor lo the center terminal strip TS lug #3.
Connect the other end of one resistor to TS lug

#1. Connecl the remaining end of the second re-
sistor o TS lug #2

6{ ) Select T of the 4 plastic diodes, part #544012. The
cathode end of a diode is marked with a stripe,
“*-1-* gign, arrow head or the end is of a different
diameter. It is essential thal each diode be in-
stalled with the proper orientation or polarity.
Trim the leads as required and conncet the cath-
cde end of the dixde 1o QIC. Connect the other
end o TS lug #2.

7{ ) Select another plastic diode. Connect the cathode
end to T8 iug #1. Connect the other end to Q4C.

8( ) Prepare a 4" white wire. Connect one end of
this wire to lug #2 of the thermal sensor on the
right channe! Q1. (8). Connect the other end to
hig #34 of tha thermal sensor on the left channe!

Ql. (S}.

In succeeding stebs conneetions will be made to evelets
on the c¢ircuit boards. A good connection iz more certain
if the tip of the wire is first “tinned” by heating it and
applying a small amount of solder before it is connected
o the eyelel. Mell the solder in the eyelet and irvsert the

qra s thal bure wire 15 visible on both sides of the board.
Let the soldering iron conlact the junciion so that ihe
solder flows gmoothly from the cireuitry, across the eyelet
and surrounds the wire. Hold the wire steady while the
connaction cools, and then wiggle it to be sure the con-
nection is secure. 1f in doubt, reheat the connection and
add more solder.

You may wish to add a small amount of solder to each
I the 13 evelets on both boards now, so that connections
will be easicr. The following connections will all be made
to the back (circuit side} of each board.

9( ) Prepare a 6” red wire. Thread the wire through
grommet G1 and connect ore end to TS lug #2.
(S-4). Connect the other end to PC-28 eyelet
#13. (8}.

10¢(

11¢

12(

13¢

14¢

} Prepare a 714" green wire. Pass one end throuph
GI1 and connect it to TS lug #1. (8-4). Connect
the other end to eyelet #12, (8).

} T&cpam a 77 black wire. Pass one end through Gl
and connect it to Q2C. (8-2). Connect the other
end to evelet #11. (S).

) Prepare a 734" green wire. Pass one end through
Gl and connect it to Q2B. (8). Connect the
other end to eyelet #10. (S).

) Prepare an 834" red wire. Pass one end through G1
and connect it to Q3C. (8-2). Connect the other
end to eyelet #9, (8).

) Prepare a 914" black wire. Pass one end through
G1 and connect it to Q3B. {8). Connect the other
end to evelet #8. (8).

The next steps refer lo the left channel power transis-
tors and the left channel PC-28 board.

15¢

16(

17¢

18¢

19¢

20(

21¢

22(

23(

24(

25(

26¢

2i7(

} Prepare a 23" green wire. Connect one end to
Q3E. (8). Comnect the other end fo TS lug #5.

) Prepare a 214" red wire. Connect ope end to Q2E.
(5. Connect the other end to TS lug #86.

)} Prepare a 314" red wire. Connect one end to Q4E.
{(8). Connect the other end to Q3C.

) Prepare a 3Y,” black wire. Connect one end to
QLE. (S). Connect the other end to Q2C.

) Select the 2 remaining .18 ohm resistors. Cennect
one end of each to TS lug #4. Connect the other
end of one resisior o TS lug #5. Connect the
remaining end of the second resistor to TS lug #6.

) Select one of the plastic diedes, Part #544012.
Trim the leads as required and connect the marked
cathode end to TS lug #5. Connect the other end
to Q4C.

} Select the remaining plastic diode, Part #544012.
Trim the leads and connect the cathode end to
Q1C. Conneci the other end to TS lug #6.

) Prepare a 43" red wire. Pass one end through G3
and connect it io TS lug #6. (8-4). Connect the
other end to eyelet #13. (S).

) Prepare a 514" green wire. Pass one end through
G3 and connect it 1o TS lug #6. (5-4) Connect
the other end to eyelet #12. (8).

) Prepare a 434" black wire. Pass one end through
G3 and connect it to Q2C. (8-2). Connect the
other end to eyelet #11. (S).’

) Prepare a B14” green wire, Pass one end through
G3 and connect it to Q2B. (8). Connect the other
end to eyelet #10. (8},

} Prepare a 614" red wire. Pass one end through G3
and connect it to Q3C. (8-2). Connect the other
end to eyelet #9. (8).

) Prepare a 7”7 black wire. Pass one end through G3
and connect it {0 Q3B. (8). Connect the other
end to eyvelet #8. (S).
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Tn ihe following sieps the directions will indicale on-
nestions to he muade o either the righi channel oy left
channet components. Be carefal you do nol confuse ther,
Heat sink wiring rlesignntions deo not refer to the left side
or right side of the dagram. Ag a number of lung heavy
gaure wires will b projecting Irom this assewbly, they
should be bent down sut of the way so there s po risk 1o
VO CyTs,

28( 3 Prepare a 15 blue wire, Pass one end through the
centar gronunet (2 and connect it to the left chan-
nel g Q10

29(¢ ) Prepare a 3147 rodd wire, Pass one end through G3
and conncet it to left Q8. (8-5), Connect the
other end to Ieft evelet #1650 (8).

a5 Prepare a 157 white wire, Pass one end ibrough
2 emd connech it to right V0, Starling at least
2 pwhes buyvond the grommet, Hphtly twist to-
goller the blue and white wires {aboui 3 or 4
complele tetais).

This light twisting will anly provide futore identifion.
tfon. When twisting of the hegry {(white, blue or vellow)
wires is called for anyvwhere in this kit, it will be solely for
purposes of Rlentifivation or convenienen, so only a few
twisls peed e oiade,

31¢ ) Prepore o 57 red wire, Pass one end through Gl
anid conuect it to right Q1 (5-8). Connect the
other end to right evelel #1656, (8],

32{ ) Prepare a 18457 Llue wire. Pass it thwough G2 ad
eonneci it fo right Q40,

35¢ ) Frensre o 107 black wire. Pass oue engd through
(1 and conpcch it to right QA40C, (83)., Connect
the other end to right syvelet #4. (8).

310 ) Prepure a 16447 vellow wire. Pass one end through
02 angd connect it to foff GO, Now fwist the blue
and yollow wives together for identification, start
inz at legst 2 inches from the grommet,

£ tr

A5 ) Propare a 7447 black wire. DPass one «ud through
068 and eonnact it fo left QAC. (8-3). This lug is
rother diffieult fo yeach. Make sure that all three
lende are sequroly goldered, but do not apply exees-
sive heat or vou mnay damage the dinde. If you
choase to remove one of the oufpat terminals for
ensior sevess to this hug, reowsnber to property to-
cie the connscling hole through the shafl wpon
reinstallation. Commect the other end of the black
wire to deft ovelet 4. {87,

360 ) Prepare a $67 yellow wire, Pass one end through
Gl and econnect 3t to the right red binding post
Jug., (8). It will be easier o connect {o ihese
hinding post lags if they are bent out at righi
angles, loward the prominets,

37¢ ) Preparc o 167 while wire, Pass one end through
G and connegt it {o the lefi red binding pest lug.
{8y, Twist this wire together with the yellow wire
through Gi, starting ahout 2 inches in the front of
the center gronunet,

8¢ ) Prepare a 197 blue wire, but remove 147 of insu-

tation fram ona erd. Vass the shorier bared vind .

throved (41 ond consect it {0 the right black bind-
ing post log
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38¢

40(

41{

42¢

43¢

44¢

45(

46

474

45¢(

53¢

) Prepare another 197 blue iy
insulation from one end. b
end through G3 and corneg i
bimding post Iug. Twist thee ¢,
gether starting at leost 2 inuhe.
center grommet,

) Prepare s 70467 sroen wire, 1n,.
G3 and connest i o left (M
other end to left eyelet 25 (5,

} Select one of the TOK ol 115 w0 .
nect oue end o718 tug x40 o,
to the feft black binding post {uy,

*r

1 Prepars a 512" green wire. Puws e
(3 and conneet it o left YL Ly
other end o leff evelet £14. (3,

Y Prepare a 7847 red wire. Pasy ong v
and connect it 1o TS hup 24, Conner
end to leff evelet 7. (8).

Y Prepare a 10147 green wive, Poss en
G and connect it to right G4l =
other end under the beavy wirer uyndd
right eyelet #5. (5).

Y Prepare a 6347 green wire, P sens
31 and connect 1t to right (DL -5
other end under the heavy wires pil o
right eyelet 14, {8}

} Prepare an 117 rod wive, Pass one eel o
and connect it o TS lug £33, P the
under the heavy wires and connect jt ¢«
fet #7. (8}

1 Select the remaining 1000 ohm, 10 v
Conueet one end o T8 lug £3. Cupnent
end {o the right black binding post juy

) Preparve an 187 white wire. Pas one o
02 and connect it to TS lug &4 -8
essential that vou carefully check the
each lead {0 & terminal when seversl wis
noecled 1o that terminal.

Y} Tropare a 197 yellow wire, Pass one o6 2

G2 and connect i 1o TS lug #8, 1500
} Prepure Lioth » 267 red wire and YR B
*ags one end of cach of these wives tho
so that the biack wire projects 37 and thy t-
914" {hrough the grommet betsveen the #0
heal sink. Twist them together two or U5
tarns, end connect the black wires o 1o
lug £2. (8), Connect the red wire toni
lug #1. (S}, On the other side of -
twist these two wires jogether uniforpts *-
out their lengih so that there are abant &7
twists every 2 mnches,

Y Prepare a 24” biack wire and 2 b2 B

Pass these through G2, twist them ¢ T *
comect the black wire to inpul vocket B0
(§). Make certain that this conneclieh @0
ceparate fram that of the biack wive cowm o
input socket Iug #2, Connedl, the grose ¥
input sockel ug #£4. (8, Fwist the s
ather gide of the grommet throughout had o
as before,



52( ) Select the 5 “U" shape mounting brackeis for the
heat sink, and 10 sets of 76 long bacdware, The
brackels are (o be installed befwern the ribs of the
heat sink with the long fat side oud, swd neasly
fhush with the edee of the i, Fowr of the brackets
are o be monoied admoent o cach palr of cuiput
trapsivtors, The last & facing oud, at the left chan-

nol endd of the heat sink, Tostsll the screws from

the autside of each rib,

£ ) Propare o 14057 red wive and a 14447 black wire.
Twist these together uniformly throughout their
langth and connect one end of the black wire to
right PC-28 evelet 2. (8). Make this connec-
Ligny Troin the frond (componenis sile) of the cir-
ewil bourd, Conpecl the corresponding end of ihe
revd wire o evelet F1 on the freas side of the same
hoard, (81,

B4{ )} Prepare & 157 green wire and a 15”7 black wire
Twist these wires fogether thronghout thelr langth
and eonnect one end of the blick wirve o the frant
of the left TC-28 evelet 22, 183, Connect the cor-
responding end of the green wire to eyelel £1. (8).

H50 ) Prepuars a 13457 hlack wire. Connect one end to
the front of the right I'C 28 evelet &8, (S, Note
that eyelet 23 is very close to oyelet 8, and they
represent a conumon circuit connention,

S50 3 Prepare a 17147 black wire. Connect one end to
the jrond of the lefr P28 ovelet 3. 187, Bring
ihiv wire aveoss the POWER board o Hronl of (he
row of cyelets anud twist 3 Hghily together with the
-ringle hlack wive from the ripht channel PULZE,
w0 dhab fhe pneonnecied ey are gven, These two
wires wilt be conmected {o the garn point in n
fater step.

':—1
b

) Prepare a 227 white wire. Commect one end 1o hug
#1 of the thermal sensor on right @1, (8).

A0 3 Prepure u 277 while wire, Pass ong end under the
group of wires leading to the right PC-28 (from
the rirhl channel side near G1) and connect i 1o
hyy #4 of tho therma! sensor on Jeft 1. (%), The
pictorial diagram han digtorted the placement of
thin wire for ¢larity, Twist this wire logether with
the white wire from the preceding slep througheout
their lengih so that the unconnecied ends are even.

Cheek your wiring and soldering accuracy (evelet =6
ae po gonnection), and shake out any loose wire elip-
ings, e certaln no bits of wire adhere to the thermal

coanpourad. Wel the heal sink aside, and relurn to the
main chassis with the capacitors near you. You're about
hall way through!

WIRING THE MAIN CHASSIS

3{ 3 Seleet the relay mounting plate and 2 of the 33
#1310 BIEME screws with attached lockwashers, In-
stall the plnie on capucilor fenpingls €1 £2 {2}
and €72 =3 143, with the notchod o corner of
the plate adjacent to terminal %1,

Setect  the remaining two 357 #£10 SEMS
serews and the 2 rempining large ground jugs.
Install the pround lugs facing to the front left on
capacitor U1 lug =1, and to the front on (2 lug

4.

2(

e

3( yDrepare 2 2347 yvellow wire but steip 17 of insula-
tion frosm one end, Pass the longer bared end
through {use block lug £85 and connect i o fuse
blogk #7. Solder ondy lug #8, Connect the other
el o cepnoilor 002 lug 840 (8).

${ ) Prepare a 2377 white wire, bul strip 17 of Insuiae
tion from one end. Tass the longer barved end
through fuse block Tug 23 and connect it fo hag
#4. Selder only lug #3. Connect the other end
ta eapacitor Cl lug #1. (8},

5¢C ) Boeleet the six .1 infd disc capacitors. Do not con-
fuse the single .01 mfd dise capacitor, which is
used elsewhere, Trim the leads of all G capacitors
12 347 of bare wire,

These capacitors will be installed on the relay wouniing
plate terining] sivips. For cenvenience, they will be con-
nected to the small holes at the base of each lug terminal
rather than wrapped around the terminal. When soldering
is calted Ior here, solder the lends to the lower portion of
the terminad only, Fulure commections witl be marde to
the Jurger portion of the terminal, Do not aliow bare
leagds to tonch the relay mounting plata.

6( ) Select one of the .1 mfd dise capacitors and con-
neet one lead to fuse block lug #4. (8-25. Con-
nect the other lead to LT hug #8. This capacitor
and the one in the following step should point
downward against the front edpe of the relay
plale. '

7{ }Beilect ancther (1 mid dise capacitor and connect
one lead to fuse block lug #7, {8.23. Connect
the other lead to LT g $14.

The romaining 4 capacitors will be placad beiween the
twa ferminal strips, and should lie flat against the relav
plale, Note that the pictorigl diagram has necessarily
distorted the spacing of the components en the relay plate
to clearly show wires which pass beneath il in the final
assorubly,

8{ ) Belect ove of the .1 mfd dise capaciiors and con-
nect one Jead to LT hug £%. (8.2, Copnoct the
other lead to DT Jup 219 (8.

8{ ) Belect suntber .1 wmfd capoeitor and connect one
fead to LT jug 14 {(8-2). Connect the other
tead to LT ug £13. ¢8).

I ) Select another (1 mifd capacitor and connect one
lead o LT jug 23, (85). Connect the oither lead
o LT vy #4, (8).

11¢ } 8elect the remaining .1 mfd capaeitor and connect
one lead to LT tug #b6. (8), Connect the other
lead to LT lug #6. (8).

12¢ 3 Prepare & 33,7 black wire, Connect ong end to
riday hug 6. (8). This Jug is kocated under the
&-lug terminal strip. The relay lugs are shown in
front of and bebind the reloy moimting nlute as-
semibly in the pictorial diagram for ease in fracing
wires, €Clonnect the oither ond of this biack wire
1o fuse block lug 25,

You will next install a few parts on eireuit board PC-30.
These itoms are 1o be installed on the side which does not
have 1he etched cireuitry, The holes for each component
are indicalwd in white on the componeni side of the hoard.,

1R
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