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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,

Available Power Oulputl: (see above for FT.C. Power Ratings)
20 Hz to 20 kHz, buth 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 loads.

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 sink; pro-
vision for accessory fan eocoling 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 exclugive DYNAGUARD™
adjustable dynamic power limiting circuit to protect the
speaker load.

The Stereo 400 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 infernational 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 frowm 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 stale 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 volts, 50/60 Hz on a
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 vutlet 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 normaily
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 designaied 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
conirol preamplifiers such as the Dynaco PAS-3X, PAT-4
or PAT-5. Dynaco tube type preamplifiers made before
1966 require an internal modification, details of which
will be supplied by Dynaco on request. Some other tube
tvpe preamplifiers may require modification for optimum
performance into a 50 K ohms load.

It is desizable {0 keop the lelt and right inpul cables
close together throughout their run to avoid extraneous
hum,

Oulput

Select output leads of sufficient size to preserve the out-
standing performance capabilities of your amplifier. Stan-
dard 12 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 Ieet. #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 cut 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 moenophonic 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 hmportant that all of the speakers in the same area
be wired in phase.

The amplifier termingls are 2-way binding posls which

will accept single or double “banana plugs”, spade lugs,
or simply stranded 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 watts per channel rating of the Sterec 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
watls per channel at 4 ohms. If the load impedance falls
below 4 ohms, the protective circuitry of the amplifier
may limit the output.

The black “common” cutput 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 cutput connec-
tions is never reversed, however, so that the red “hot”
terminals carn never be connected together in other
equipment,

CONTROLS

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

In most insitances the input level eontrels will both
be tutned fully clockwise for maximuwn sensitivity. Youn
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 resuit in somewhat higher noise level
from the preamplifier.

Input filters are provided for 50 Hz and 15 kHz (-3
dB points) low and bigh 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 changpel’s out-
put fuse. The circuit then begins to limit the output to
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 transis-
tors coal below the limit threshold. Continued operation
at the same signal levels may again actuate the protec-
tive 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 pair of 1
ampere, regular {ast acting 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 speazkers 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 annoying
(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 lust, 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 spezker protection, the 20 watt (at 8
ohms) pesition of the Dynaguard selector is reecora-
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 switeh 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. SBince they are intended lo function oaly 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 audioc 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 it imperative that you tzke care 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 your 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 itg protective oper-
ation. The assumption is made that any speakers used

with such an amplifier can accormmmodate 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. It 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, 5o 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 setlings are of value chiefly
in industrial or laboratory 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 muck 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 increased distortion and a drop iu
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 because 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-
function 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 hoth 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, The 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 IDC,
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'Al 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 “music” ratmgs 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 systems, 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. Ewven the least variable speakers,
like Dynaca'’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 cohins = 16 chms

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

6

Qutput Fuse Protection

Why are both Dynaguard and speaker fuses provided?
We realize that some users will swilch 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
nonetheless safe levels for your speaker, There are few
speakers capable of safely handling more power than wm
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 type, 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 bung to glow brightly in the
minimum Dynaguard 20 position with an 8 ochm 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
levels of 10 watfs 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
channel. 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 js 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 reguirements
with multiple speakers iz 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 oulput at 8 ohms, This combines the two channels
_ifferentially, providing a floaling (ungrounded} output

“between the two red oulput terminals, This monophonic
output has sufficient voltage to drive a 70.7 volt line dis-
tribution system. Information 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 toler-
‘nees, both Dynaguard overload lamps may not light
.imultaneously, but the circuit will function in accordance
with the right (B output) lamp. The ocutput 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.
Because of the nature of the voli-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 s 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 guietest (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 inelude 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 olher kits, The preassembled eiched circuit
boards have saved you much of the work, and the assem-
bly that remains is arranged in an open layout that
rnakes wiring quick and easy. It is best fo work slowly
and carefully rather than worry about the time.

Conatruction 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
items iu an egg carton or similar coniaziner. 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 tho proper tools at hand before starting assembly.
You will need a pencil-type soldering iron of 40- to 80-
watt rating with a small tip, long nosed pliers, diagonal
cutting pliers, a medium-sized screwdriver, and 60/40
osin core solder not larger than 1/18” diameter. You
«~ill alro find & 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 wellimade 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-
Jdon:
1. Make a good mechanical connection,

2. Heat both parts with the tip of the iron ¢f the junc-
tion.

8. Apply solder to the junction until it melts and flows.
4, Allow the gonnection 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
equipment in which acid core solder or asid 1ype fluxes
have been used. Silver solder is not suitable, The rec-
ormmended solder is 60/40 (60%, Un, 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 recessary,
with some risk that an unskilled user might damage the
board, and because it requires some time io heat each
time the trigger is squeered, many users tend to make
poor solder connections simply because they do not wait
long enough for it to reach its operating 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 ivon, If you keep the iron
clean by wiping the tip frequently, and occastonally 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 critap the hook onto the terminal lng. The
amount of bare wire exposed need not be exactly 4-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 i an error Is made,



When soldering a lead to an eyelet on one
of the circuit boards, you may wish to apply
the iron ic one side of the board while the
tinned wire end is pressed into the solder-filled
eyeietfmm the eppesite gide. When the eye-
let is heated, the wire eniers easaiy, but be
careful that vou do not push the wire all the TX
way into the evelet up fo the insulation. 1f you do, you
will 1ot be able to see if vou have made a secure connec-
tion, or if more solder is needed to provide a smooth flow
from the wire, o the eyelet, and onto the cirenilvy on
the board,

WIRING THE KIT

The position of gll wire Jeads should follow the diagram
closely, bearing in mind that the pictorial diagram has
necessarily boen distorted somewhat (o 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 especcoially hmportant that uninsulated
wires or component leads or terminals do not touch the
chassis accidentally,

- Whenever one wire is 1o 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 ta be soldered. If no soldering instruction
is specifically given, do not solder; other connections will
be made to that point belore soldering is called for,

When the instructions refer to “tinuning™ a wire, apply
the iron {o 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 pet a good connection when
the wire is inserted inte an eyelet, for example,

Check your work after each step, and make sure the
entire slep has been completed, When you are satisfied
that it has been correctly done, check the space provided
and go on to 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 %5 inch of
insulation from each end., This is most easily done with
wirestrippers, but diagonal cutters 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 many years to come.

Al mounting screws are installed from the oufside 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 in-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 cireuitry-—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 coroplex 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, mufiin pan, or similar
comparitiented tray. The #4 hardware is the smallest
diameter. For your convenicence, #6 lockwashers are
used on both #4 and #86 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 157 lengih.
The short ones are 5716" in length. There are only four
34" #6 screws, which are used 1o mount the fuse blocks.
Separate these now to avoid 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 io clearly trace all con-
necting wires for verification of proper construction. It
cannot at the same time show all wires in their exact
loeation on the chassis, While placement of wiring is
not critical in the Stereo 400, vou should follow the
written instructions for wire placement, rather than the
dizgram. Some wires may seem unduly long for final
assembly, bul this extra length provides for future ser-
vice accessibility.

Where stranded wire i used, as on the transformer
leads, be very careful not to cut 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 tight “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 ihe standard 14”. Sol-
dering to these lugs will be easier, too, if yvou first “tin”
the lug and the wire before making the mechanical con-
nection. The infegrity of every soldered connection is
important. The mechanical crimping 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 econnec-
tion if vou wish.



MECHANICAL ASSEMBLY

Place the large black heat sink assembly before you,
turned upside down so that the three terminal sirips are
visible, The back of the heat siuk has six large holes
punched in the vertical rib; the front rib has only three
large boles. Below this, you will also see six small
threaded holes in the froni fin.

1{ ) Belect the 3 robber grommets and insert them in
the large holes in the front rib from the oulside.

2{ ) Select the dual input socket sirip, the maiching
insulator strip, 2 small flal washers, and two sets
of #6 long hardware (14" scvews, nuts and lock-
washers). This input sockel strip mounis inside
the center of the back rib, with the sockets pro-
jecting into the holes. Iuserl the screws from the
outside, install the insulator first, then a flat
washer on each screw, followed by the socket strip,
lockwashers and nuts. The 34" screws will en-
gage the nuts securely, bult will not project
through.

8( ) Select the 2 black binding posts (each is in fwo
parts), 4 chrome plated #1310 nuts and 2 large
ground lugs. Install the black binding posts from
the oniside of the back rib in the inner holes
nearest the input socket strip. Note the molded
shoulder on each section which centers the post
in the hole. Loosely secure the post with one nut.
Unscrew the cap, and observe the connceting 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 lug, pointing ount-
\'fareifs: and down, and secure it with a second nut
tightened securely. ALLEN WRENCH

4¢ ) Seleet the 2 red binding posts, the 4 remaining
chrome nuts, and 2 Jarge 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 ihe oplional meters) are at the top of
the panel.

5( ) Select the large rectanpgular 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 s{x}witﬂh bushing. Secure it with the nut on the
outside.

6( ) Select the 2 control potentiometers and two 94"
nuts, Install the controls in the left panel holes
LV and RV so that the locating lugs engapge the
small holes in the panel,

7C 3 Select the 12 lug rotary switch, three 34" lock-
washers, and a 34" nut. Place all 3 lockwashers
on the shaft, and then install the switch in hole
DS so that the locating lug is adiacent to the small
panel hole. Tighten the nut securely.

8 ) Belect the 2 lamp sockets and 2 sets of #6 short
hardware. Insert the screws from the oulside
through holes DL and DR near the center, insiall
ithe socket pointing downward, and secure each
with a lockwasher and nut.

8¢ ) Select the 2 red neon indicator lamps and the 2
spring steel Tinnenman™ nuts, Install the lamps
from the ouiside of the panel below the power
switch and secure them by pushiug the spring
nuts over the leads and the body, and against the

100 ) Belect the longer 6Jug terminal strip (with the
“0” or loop stvle lugs) and two sets of #6 short
bardware. Install the strin go 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 adjustable components on the
circuit board whose values (positions) have been pre-
cisely set under operational test conditions for optimum
performance. Be wvery 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 bution switches, The brackets point toward
the components so that 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 lockwasher against the bracket. Do
not tighten these nuts,

12¢ ) Select the two 34" self-tapping #4 screws and the
2 short tubular spacers: While supporting 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 components toward the conter of the
panel. Be sure the screws do not damage com-
ponents on the board,



13( ) Select 2 gels 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
Z-shaped line cord bracket,

14{ ) Scleel the line cord and the molded plastic strain
relief. Mark the lne cord 177 from the stripped
wire ends, Dend the cord sharply back on itself
at the marking so thut a “V” is formed. Install
the sirain relief at the V as shown with the small
end of the strain relief nearest the hared wire end.
Inserl the line cord through the hole in the end
of the 7 bracket from the outside, With heavy
pliers, erimp the two halves of the sirain relief
fogether 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, squecze i {ully closed, and insert
the combination into the hole. The strain relief
will spap into its locked position when fully
Y Ingeriad,

I5{
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Select the reclangulur 10 ainp civenil breaker with
the red button. (Units supplied for 220 volt AC
operation will use a 5 amp hrasker.) Remove the
outer knuried nut and leave the hex nut snugly in
place. Select the remaining %" lockwasher and
install it on the breaker. Mouut the breaker from
the inside of ihe “-bracket above the line cord,
with the side lug positioned ateay from the threaded
mounting stud in the bracket. Secure it with the
round Juwurled nut tightened with plicrs,

16( ) Seleel the 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 11! s removal {rom vour finger necessi-
tates its destruction, and playing with it can be
painful. This plug simplifies optional fan instella-
lion,

Set the bracket assembly aside, and seleet the flat metal
relay mounting plate. Hold it horizontally, When you
are looking at the top surface, the upper left corner is
natched out,
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17¢ ) Select the 8-lug terminal strip and 2 sets of #6
short hardware. Install the terminal strip along
ﬁ;g top surface upper edge of the relay mounting
plate.

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

19( ) Belect the 2 dual fuse clip blocks and 4 sets of
35" long #6 hardware. These 4 are the only #86
serews of this length, Fasten the fuse blocks en
top of the plate in each lower cormner. The lock-
washers and nuts go underneath the plate.

20{ 3 Select the relay, two #6 short screws and lock-
washers. 8lide & washer on each serew and insert
them through the cenler holes in the plate from
the top. Mount the relay underneath the plate via
its two threaded holes, s0 that the insulating piece
projects slightly bevond the lower edge of the
plate. Note the relay terminals are shown in the
pictorial diagram outside the relay mounting plate.

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

21{ ) Select the 4 large rubber feet and the four 34~
diameter bolts. Tush the bolts through the feet
unitil the heads arve fully recessed and then mount
the feet at the four corners of the chassis on the
outside.

22¢ } Select one of the large 10,000 mifd capacitors, one
of the large circular canacitor mounting braskets,
and 4 sets of %6 hardware {with one long and
three short screws). Do not remove bhe clear
plastic outer insulation from eitker 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 screw.
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 capecitor 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 capscitor inio the hracket as
before with the long clamping screw oriented as in
the diagram. Tighten the elamp temporarily and
install the assembly near the front of the chassis.

()
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The two 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 nmc:}mnimiiz_gg%g
because this is the main ground connection for the
amplifier. Loosen ithe clamping screws and orvient
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 lrunsfer while
naintainiug elecirical insulation. The guantity supplied
should be more than adequate il you apply it properly.
A uniform film is all that is needed on one of each pair
of maling swrfaves.

This thermal compound can be most annoying if care-
lessty handlad, Tt is difficult to remove from clothing, and
stray smudges of it can make your finished awmplifier look
gloppy. The best removal agent for clothing, if needed,
ix a freon degressing agent availoble in a pressure spray
can at electronic supply houses, With care, and an ade-
guate supply of paper tissues, o won't be necessary. To
make tha job casier, we have grouped togelher all the
steps which require this application. Stop at this point if
you gre tived, ond save the entire operation for the next
sersivm, as 1his is the mwost tedivus part of the kit You
may wish fo use a pair of plastic gloves if available. The
importanl point is to clean up ahy excess as you go along.
There are many ways of applying this material. One is to
squecze o bit at a 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 screwdriver., 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-
ing surfaces are brought together, a slight twisting motion
will. facilitate uniform contact and squeeze out the excess
around the cdges where iv can be wiped off,

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 2 red dot) over the tiny hole in the
chassis nearest the righl {ront corner. Be certain
this diode block is vorrectly orvienied. 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 securely.
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 to 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
screws on each socket. The jug must be forced beiween
the metal and fiber portions of the socket with the Iug
projecling at right angles to the socket frame with the
bent portion pointing in the same direction as the socket
terminals. Nole that the holes for the transistor pins are
off eenter. The longer end is identified with an “E”
stamped in the fiber. A ground lug installed at the mount-
ing hole at that end will be called an E lug and will point
to the left when reading the “E”. The shorier 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 times.

REMOVE

25( ) Select the 8 transistor sockets and the 8§ small
ground lugs. Break off the center terminal of each
socket, Inetall an “¥7 Jug on 4 of the sockets, and
a “B” lug on the remaining 4. Be swe the con-
necting lug goes betweon the metal and fiber see-
tions, noi between the plastic and fiber sections.

The metal insulators (shaped like a power transistor)
are hard-anodized for excelient thermal conductivity with
eleeirical isolation. Do not scratch them. Apply the
thermal compound in a very &hin 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 fill in minute voids between
flat metal surfaces. Orient the insulator correctly, and
install it on the transistor. Then the combination is
installed on the outside of the heat sink rib and plugged
inte the sockel on the inside. Choose the correct socket
lue position {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 Jug 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 ¢lean of all com-
pound. Then orient the combination properly fo 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
temporarily so that the screws can be installed in one final
operation to minimize smearing. As you tighien the
mounting screws, ¢heck the position of each connecling
lug.

1



You may wish fo apply compound {o vne transistor
insulator al o time, or you may fnd it easier to peviorm
the operalion on all {four trunsistors as a group.
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26( ) Selecl the 4 tvansistors, Part #561356 (2N6029 or
2N6030Y, 4 metal insulating walers, and 8 of the
4" sheet metal screws, First check to be sure the
transislor pins are straight, These 4 transgisfors
will be mounied on the oufside of the back heat
sink rib {(the one with the red and black binding
posis}. 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 appropriate socket with the correct lug orien-
iation, Secure each with 2 sheel metal screws,

Spelect the 4 fransistors, Part #571104 {2N5628 or
2N5630), the 4 remaining insulating wafers, and
4 more 34”7 shoet melal serews. Check for straight
frangistor pins. Apply thermal compound o the
inswating wafors as befure, wipe the pins clean,
and install these on the gufside of the front heat
gink rib, snopping them inlo the appropriate sock-
ebs, The 4 sheet melal screws are Installed oniv In
the two outside (Q2) transistors at this time
Now ihe connecting lugs on the group of four
transistors at each end of the heat sink should all
tend io point toward each other

2%
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28{ ) Selsct thée two 14" diameler thermal sensors, the
two spring metal clips shaped somewhat like the
power transistors, and the 4 remalining %47 sheet
metal serews. Apply a thick filin of thermal com-
pound ta the central portion of the round case sec-
tion of the two inside (1) transistors on the front
rily {those which have not yei been attached with
screws) . Slide the spring metal brackets over the
lugs of the sensors =o that the mounting flange
projects in front of the flat surface of the sensor
and fasten one assommbly on top of each of the
inner trancistors with the sheet metal screws.
Rotate the sensors slightly before the screws are
tightened o get a8 good contact, and align the sen-
?‘?m so that their four connecting lugs are in one
ine.

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

30{ ) Select one of the PC-28 circuit boards with the
attached heat sink transfer assembly, 2 of the long
tubular spacers, two 1147 #6 screws and 2 lock-
washers. Handle this board assembly corefully so
as not to disturb thic variable resistors on the
board or to bend the component leads excessively,

Shide the lockwashers onto the screws first and
insert the screws through the board, then through
the spacers, and finally through the heat sink
transfer assenbly, Note how the unit will be
mounted to the front fin of the large heat sink near
the center. The evelets on the circuit board ave
placed adjocent to the owlput transistors on the
heat sink. Apply a relatively thick uniform 6lm
of thermal compound to the flat surface of the
transfer assembly which will mate with the large
heat sink, Use about half the remaining compound
if necessary. A small amount of compound ap-
plied to the four projecting threads on each screw
is suggested for lubrication to avold stripping 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( ) Belect the other PC-28 circuit board assembly, the
remaining 2 long spacers, two 114”7 #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 circwit board evelers
are adjecent fo the oulpud fransistors, and install
this assembly at the end of the heat sink,

32¢ 3 'With a piece of wive lulwicate 8 holes in the large
heat sink assembly with the thermal compound as
follows: the two holes in the front fin adjacent o
the cireuit board: the blind hole at one end of
each rib whers it foins the fin assembly; the single
hole between the power {ransisiors adjacent to
each red binding post.

This complates the need for the compound. Tt is advis-
able {v 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
mechanical sub-assembly portions of the kit

WIRING THE HEAT SINK

To simplify wiring, wherever possible these steps will
make the first connections to the least accessible conmect-
ing terminals, and connect to (he essicst ones last, On
each transistor socket, the terminal neavest the inside of
the heat sink is the emitter or “E” terminal. Counections
o the collector or “C™ terminal are made to the connect-
ing lug 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-
sive heat, it is important that you solder connections prop-
erly, applying enough heat to the junction so that when
solder is applied it flows smoothly over the joint,

& pood mechanical connection is important at each
step. In a number of sieps 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 ter-
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-
ned 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

14

38¢

40(

41{

42¢

43¢

44¢

45(

46

474

48(

53¢

) Prepare anether 197 blue wipe
insulation from one emd. 1.
end through G3 and conneet i
binding post Tug, Twist these
gether starting al deast 2 inuye.
center grommed,

) Prepare o 7147 groen wive, 1.,
G3 and covnect i Lo feft (M
vther end to Ieff eyelet 25 (5,

} Select one of the L) ohim 15w,y .
nect oue end to T8 lug 24, Cong, .
to the feft black binding post juy

*r

) Prepars a 8187 green wire, Puws re
G4 and eonneet it to lefe B, Ly
other end to leff evelet £14. (51,

Y Prepare a 7347 red wire. Pass ane v
angd connect it io TS ug 24 Conpe
end to leff evelet 7. (8).

Y Prepare a 10147 green wive, Poss en
G and connpect it to right 4. =
other end under the heavy wirer yndd
right eyelet #5. (8).

Y Prepare a 6147 green wire, P sons
31 and connect 1t to right (OB -5
other end under the heavy wires pil o
right eyvelet 14, {8}

} Prepare an 117 rod wive, Pass one el o
and conpect it 0 TS lug £3, Pas the
under the heavy wires and cotnect jt bt -
fet #7. (8.

1 Select the remaining 1000 ohm, 1) v
Conueet one end to T8 lug #3. Cunad
end {o the right black binding post juy

) Prepare an 187 whiie wive. Pass one ot
02 and connect it to TS lug &4 -8
essential that vou carefully chech the
each lead to a terminal when severs] wis
necled 1o that terminal.

} Tropare a 197 yellow wire. Pags one o5 2

G2 and econnect # 4o T8 lug 3. 150
} Prepure both » 267 red wire and o IR
»ass one end of cach of these wives thoe
so that the black wire projects 37 thy t-
914 {hrough the grommet botween the ©0
head sipk. Twist them together two o U5
turns, and comnect the black wire o gt
lug £2. (8}, Conmect the red wire tonm
Tug #1. (8). On the other side ol the o
twist these two wires fogether unifornts
out their lenglh so that there are abaut B0
twists every 2 mches,

Y Prepare 2 24% black wire and 2 b2 B

Pass these through GF, twist them o Vi *

connest the black wire to inpul socket b5
(8. Make certain that this conneclizh @0
separate from that of the biack wire ¢owin® -
input socket Tug #2. Connecd the grose ©°
input soekel g #4. (8), Fwist the wms o
ather gide of the prommet {hroughout tead ™
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 PC-28 evelet 22, 18y, Conneet 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} Seleet the relay mounting plate and 2 of the 37
#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,

2{ ) S8eleet the remalning twe 3" £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.

3( yDrepare a2 2347 yvellow wive but strip 17 of insula-
tion frosn one end, Pass the longer bared end
through {use block lug £5 and connect if {o fuse
blogk #7. Solder ondy lug #8, Connect the other
el o ceproilor 002 lug 840 (8.

${ ¥ Prepare a 2377 white wire, bt strip 17 of insula-
tion from one end. Fass the jonger baved end
through fuse block Tug 23 and connect it to hag
#4. Selder only lug #£3. Connect the other end
ta eapacitor Cl lug #1. (8),

8¢ ) Beleet the six .1 infd disc capacitors. Do not con-
fuse the single .01 mid dise capacilor, which is
used elsewhere, Trim the leads of all 6 capacitors
12 347 of bare wire,

These capacitors will be installed on the relay mounting
plate terining] stvips. For cenvenience, they will be con-
nected to the small holes at the buse of each lug terminal
rather than wrapped arcund the terminal. When soldering
is calied lor here, solder the lends to the lower porbion of
the terminad only, Fulure commections witl he marde to
the Jurger portion of the terminal, Id not asliow bare
leagds to tonch the relay mounting plate.

6( ) Seleot 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 poind
downward against the front edge of the relay
plale. '

7{ Beievt ancther 1 mid dise eapneitor and connect
one lead to fuse block hug #7. (8.23. Connect
the other lead to LT lug #14.

The romaining 4 capacitors will he placed beiwesn the
twa ferminal strips, and should le flat against the relay
plaie, Note that the pictorisl diagram has necessarily
distorted the spacing of ihe components en the relay plate
to clearly show wires which pass beneath it in ihe final
assorubly,

8{ ) Belect ove of the .1 mfd dise capaciiors and con-
nect one Jead to LT hog 46, {82, Coonost the
other lead to I7T Jug #1900 (8).

8{ ) Belect suntber .1 wfd capacitor and connect one
fead to LT fug 14 {8-2). Connect the other
tead to LT ug £13. ¢8).

I ) Select another (1 mifd capacitor and connect one
lead i LT jug =3, (85, Connect the oiher 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 ug 6. (8). This Juy is kocated under the
&-lug terminal sirip. The relay lugs ase shown in
front of and bhebingd the relay mounting plate as-
sembly in the pictorial diapram for gase in fracing
wires, €Clonnect the olher end of this bisck wire
1o fuse block lug 25,

You will next install a few parts on cireuit 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 indicaled in white on the componenit side of the board.

1R
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Bend the leads at right angles to sach component, and
insert the leads so that the part is fat against the board
{except for the resistors). Turn the boawnd over, and wil-
der each lead to the copper clrevitry, Then cut ofl the
excess lead. The location R318 will be left vacant, as it
provides {or an optional resistor for meter lighting.

13{ 3 SBelect the P30 beard and the 2 small glass zener
cicdea, part #F540113, These are designated as
D304 and D305, Bach dicde has the cathode end
marked with a stripe, an arrow head, or a colored
tip. Instail sach diede so that the arrow head on
the bosrd points toward the marked  {cathode)
end of the diode. Both diodes paint in the same
divection. Solder gl 4 leads

140 ) Gelect the two 300 mfd (or 470 mfd) capacitors.
Note that the (4+) lead is marked on the capuch
for, and the (-4} svmbal an the board indicates
the correct orienfation for each in lotations U302
and (303, These capacitors point in oppesila di-
rections. Solder all 4 leads.

150 ) Belect the 800 chm 10 watt resistor, and install it
in location B307. Do not place it against the
hoard, but allow the leads o support it 14" above
the board. Solder both leads. These holes have
evelets for mechanical security, Be eerfain that
¥ou have scldered the lead te the eyelet, and
across the evelet to the copper circuitry on the
hoard. A good solder connection is essentinl. An
incompiete connection here, or to the resistor in
the next step, is the most common error in as-
sembling this it Coare will save 3 eostly repair.

L ) Select the 350 ohm 10 watt resistor and install
it in location R208, It too should be supported
15" above the board. Solder beth leads, and
double-check the soldering ncoross the evelet to the
circuibry,

174 ) Belect 4 sefs of #4 huardware and the 2 remaining
L-shaped brackets. Install the brackets on the
compenants side of PO38, with the short leg of
the bracket pointing away from the board, and
adjacent to R308. Insert the screw through the
board first, then fhrough the bracket. Secure these
loosely with a lockwasher and nut on each.

18( ) Select the vertical chassls brace and 2 sets of
#4 hardware. Fasten the PO-30 brackeis io the
hence 30 that the ciched circult side of the board
is toward the shorter edyge of the brace, and the
compononts will be adiacent {0 the bond, Tighten
these bolis first, and then those holding the
board, securely.

Ceonnections to the eyelels on the bosrd will bo easier
i you 811 cach syodel with solder Srat, {6 is convenlent
niow 1o heat each eyelet in tura from one side while
feeding solder from the other side. Be certain that sol-
der flows gcress the evelel and onto the cirenifry for »
secure connection,

19 ) Select 2 short #5 screws and lookwoashers, Place
a lockwasher gver each serew helure insertion, and
insiall the brace on the chassis adiacont to capas-
itor U2, The front flange will be fugh with the
framt edge of the chassis.
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20{ ) Prepare an 87 black wire, but strip 4" from one
end, Connect the shovier bared end to the circuit
tfronty side of PUSI0 evelet #6 (5), Connect
the longer end fo one of the ground lugs at the
base of capacitor C2 Beonuse 4 or 5 wires will
be connected to each of these 2 yround lugs, attach
wach wire by wrapping it around the g, starting
at the base of the lug with succesding wires work-
ing upward. Since this is the main ground con-
nection of the amplifier and good solder cormeo-
tions are esseniial, 31 I8 advisable to solder each
wire in turn as you connect it 2t this point.

21¢ ) Prepere a 13%57 white wire. Connect one end to
the bare wire bebween fose block lugs #3 and
#4. (8). Connect the other end to the front of
PU30 eyelet SE, (S),

22¢ ) Prepare a 97 yellow wire. Conrect one end to
the bure wire between fuse block lugs #7 and #8.
157, Cuninect the other end to the front of POAI0
eyelot 24, (8).

Terminal clips called for in fubure steps should be
connected to the wire as follows: First “tin" that mwrow
portion uf the clip shank which accepts the buared wire
end, Then lay the wire in the clip so that the wider
purtion of the shank prasps the imsulation, Solder the
wire only in the narrow shank portion, and whoen i has
eooled, sgueers the wider end around the fnsulation,

230 Y Prepure a 37 yellow wire, Insiall a terminal clip
on one end, {8}, Connect the other end to the
frant of PC30 eveict 25 (83, Flow solder naross
the bousd 1o eyelet 224, Posh the clip over the
{—) terminal of the diodo block, lug #1,

24¢ ; Prepare 3 297 while wia, Install a ferminal
clip on one end. (8). Connect he other end o
the front of PC-30 evelnt $#20 (8. Tlow soldoe
across the board to eyelet $#1 Push the olip over
the {4} werminal of the diode block, Tug #3.

25{ ) Propare a 207 proon wire, Connect ome end ko the
front of P36 ovelel #3. (8},

2G{ ) Prepare a 217 red wire, Connect one end to the
fromt of PO-30 evelet 7, (8.

Z7( ) Prepare a 22847 Black wire, Qounaech one s {o
the frond of P30 eyelet £17. (5). Position s
wire down past evelet #3 and twist it Tehily to-
gether with that gieen wire, snd the red wire from
evelel £, Place this group oul of the way wnder
tho ehassis,



287

29¢

30{

41{

321

A7(

384

39¢

40(

41¢

- ¥y Prepare a 2047 green wire.

red wire. Connect one cond
18, Conneet the other end (o

¥ Prepure o 2147
relay lug $2.
LT lug #4.

Connect one end io

relay lug #3. (8). Connocet the other end 1o

L lug 5.

) Irepare a 214" black wire. Cenncet one end to
relay lug #1. (8). Comnect the olher eand 1o
LT hug #3.

L

3 Prepare another 2147 black wire. Connect one
end to relay hup #4. (8). Connect the other end
to LT lug #6.

Select one of the 10 ohm 10 watt resistors. Con-
nect one end to L1 lug #1710, (8). Pass the
other lead :vound LT lug #2, and conncet it to
LT lug #3. Solder only lug #2 al this time.

St

Select one of the choke coil assemblies and {rim
each Iead to 4%, Connect one lead to LY lug
#3. (8-3). Connect the other lead (o LT lugr #11,

R

Prepafe a 614" white wire, Connect a terminal
clip to one end. (8). Connect the other end to
LT lug #11. (8-2).

Lo

g

Select the remaining 10 ohm 10 watt resisior.
Connect one ond 1o BT lug #13. (8). Pass the
other lead arenind LT lug #7 and connect it to
LT hag #6. Solder only lug #7 at this time.

p—

Beleet the romsining choke assembly and trim its
louds to L45% Conneet one lead 1o LT lug 6.
{S-3). Conneet the other lead to LT lag 712
Now check 1o see that the choke coils do not {ouch
each other, and that they are not able to touch
the monpting plate.

) Frepare an 814" yellow wire. Install a {erminal
clip on one end. (8). Connect the other end to
L'Plug #12. (8-2).

) Prepare a 207 red wire and a 207 green wire.
Lighily twist these two wires iogether throughout
their length, Pass the pair under the relay be-
tween the two capsetlors and connect the red
wire to LT Ing #4, Conncel the green wire to
LT lug #5. While a later connection will bhe made
to cach of these lerminals it is suggested that you
golder the {wo wires on each lerminal for security.

Prepare n 17" red wire and an 18" black wire.
Starting with twoe even ends, lightly twist these
wires together throughout their length except for
27 at the uneven end, ALl this uneven end con-
nect the red wire to relay lug #6. (8). Connect
the corresponding end of the black wire 1o LT
lug #1314, Pluce this pair of wires outl of the way
unider the chassis,

[

o

Prepare a 77 blue wire, but strip 14” of insula-
tion from one end. Connect the longer bared end
lo ene of the ground lugs at the base of C2. (S).
Connect the other end to LT Jug #14. (8-2).

Select the Z-bracket and line cord assembly, and
a terminal clip. The line cord has 3 conductors
{(wires). The cenler {green) conductor is the

[

ground connection.. Separale one of the oufer
conduclors from the other two {for a distance
of 14", Cul off and discard 117 of this sepavrate
wire. Strip 147 of insulation rom {he end, being
careful not to cut through the sirands ef this wire.
T'wist the stronds together tighily and {in them
with solder. 1nstall the terminal clip on this lead.
(5}, Push this terminat clip over the outer lug
of the circuit breaker, This is not the lug marked
with the red doi. You may separate the green
ground lead from the remaining line cord lead
for at least 8 inches.

42{ )} Prepure a 14" while wirc. Connecl a terminal
clip to one end. (8). Push this terminal clip
over the circuit breaker lug marked in red. Set
this assembly aside for the prosent.

43( ) Select the power transformer, the four 14* #10
screws, the 4 large flat washers, and the 4 #10
KIEP nuts with lockwashers atiached. When in-
stalling the fransformer, be carcful of the com-
ponents on the PC-30 board. Lilt the 3 blue
leads over the top of the board, and bring the
3 red leads oul below the board before you attach
the transformer to the chassis. Mount the trans-
former with the leads toward the froni of the
chassis, using a large flal washer on top of each
foot before the nut is installed, Tighten these
screws when the end of the {ransformer js 1/16”
from the inner edge of the chassis.

The standard transformer for the Stereo 400, for use
with 120 volts AT lines as in the United States and
Canada, is parl #464026. An allernative power trans-
former, parl #464030, providing for other line voltage
oplions, Is available at extra cost. If there is any pos-
hility that von may roguire the cplional i dnsfoi mer,
do not install the standard version, for it cannoi be ex-
changed once it has been installed. Contact Dynaco about
the cost differential and exchange provisions, and re-
member that the circuit breaker should be a 5 amp size
for 200, 220, or 240 volt lines.

Instructions for connecling the primary windings of
the international transformer for various line voltages
will be found on page 36 of this manual. The following
connections of the secondary windings are the same for
both versions. The {ransformer leads may be shoriened
for neatness, but if they are cut too short for re-use,
and a defect should develop in the iransformer, the guAar-
aniee on the transformer may be voided. Pwis! and tin
the strands if vou shorten a lend, and b2 sure o1 stronds
are soldered to each lerminal.

Insofar as possible the transformer leads wiil conform
to the colors indicated. If there is a variation, these leads
will earry numbered tags which refer to the [number]
following the color reference.

44{ ) Connect the blue/vellow [7] lead o the back of
PC-30 evelet #16. (8).

45( ) Connect one of the 2 blue (6] leads to the buck of
PC-530 eyeiet 14, (8). Connect the remaining
bBlue {8] lead 1o the back of eyelet #19, (S).

46( ) Connect the red/vellow [4] lead to one of the
ground lugs at the base of C2, (S).
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47 ) Comnect the green (97 lead to one of the ground
hirgs al the base of 02, <81

480 ) Belect 2 terminal clips. Tnstall a clip on each
of the 2 red {3} and 5] leads. Recause this wire
is guie heavy, vou may wish to bend open the
channel en the shank of the clip so that a good
sideder ennnection will be assured. Pwisl these red
wirps Jizhily logether and pusly ope clip on diode
Block lag 222, and the gther <lip oo lug 4
Select the 01 mfd dise capacitor and the plece
of Inaulating sleeving, Trim ecach cupucilor lead
o 14,7, Cul two 34" lengihs of sleeving, and
ingtall one on each capacitor lead. One czpacior
lend is to be tononected 1o the terminal clip on
each red transformer lvad. Wrap the lead around
the terminal shuok, crimp M tightly, and solder
cach. Standing ibe copacitor upright on those
lohg leads moakes | ecasier lo disconnect these
clips from the dicde block i servicing should
require if. )

B3 ) Select the Z-brucket line cord asternbly, 4 #8
short serews and 4 lockwashers, Thread the wires
from this assembly under the nuter edze of the
transtormaer from the back, and install the bracket
at the richt rear corner of the chassis. Place a
Inckwasher over each screw before inscrtion. You
may findd it eusiest to instadl the boitom screw
first.

B1( ) Conneci the preen ground wire fron: the line
eord ta one of the pround lugs at the buase of
€2 (8). Thiz makes a total of b wires thus
fur connected to these 2 ground lugs, A ioial of
8 will be atlached here,

48(

e

FThis completes the second major portion of the am-
plifier, Het this chassis assembly aside and seleet the
front panel assombly,

WIRING THE FRONT PANEL

1( ) Prepare a 27 red wire. Connect one end to
DL lug #1 {(8). Comnerst the ether end to DR
Tug #3.

There are 4 swall 1 watt resistors in the kit 2 each
of 3 values. These will ali be wmounicd on switch DS
Trim each load on gl of thesn to ne more than 147,

The T)S swilch lugs are numbered cluockwize from the
inside switel assembly bolt when looking at the back of
the switeh,

2{ 3} Belect one of the 27} chm {red-violet-brown)
resislors. Connect one lead {o 13% #10. Connect
the other lead 10 108 711

30 2 8elect one of the 2360 ghin (arange-bluebrown)
resistors, Connect one lead to ID3 11, (S-2).
Connect the other lead to DS 12

4{ ) TDPrepove a 247 green wire. Connect one end to
s #1120 ¢8-25.

¢ 3 Beloct one of the 114 chm {brown-brown-brown?
resistors, Connecl one cpd o DS =10, (8.2},
Connect the other amd (o DS 50,
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6¢ ) Prepare a 2537 black wire, Connect one ond to
DS #8, (825,

T{ 3 Selecl the remaining 270 oo (red-vialet-hrown)
resistor. Connect one lead to DS 74, Connect
the olher Jead 1o 1IS #5.

8{ ) Select the remaining 130 ohm (brown-brown-
brown} resistor. Comnect one lead to DS #4.
{8-2). Conneet the uther lead to DS #3,

9 ) Prepare a 25”7 red wire. Connect one ewd o DS
#8182y, Twigt lightly together these red,
green and black wires frarn the switch, and pass
the group under the eircuit board between con-
trol RV and the adjacent switch spacor.

Al of the wires on the front panel which will subge-
quently connect {o eyelets on the PC-29 circuil boarg
will pasy throvgh this opening next to RV, Howsever,
for clarity in tracing individual wires, the pictorial di-
agram differs from schusl placement by showing these
wires going direct to the eyvelet on the components side
of the cireuit board., In fact, all of these wires should
come up behind (to the left of1 the board, and be ron-
nected from the hack (cireuit side) of the oyelet.

10{ ) Select the remaining 360 ohm (orange-hlue-brown)
registor. Connect one lead to DS £5 (8.23,
Conneel the other lead to DS #6.

11( ) Prepare a 26%" red wire. Connect one end to
DB #6. (5-2).

12{ } Prepare 2 2" black wire. Connect one end o DS
#8. (8), Connect the other end to 1S #2.

183¢ ) Prepare a 243" black wire. Connest one ensd to
DS #2 0 (8-2). Twist this wire lightly together
with the red wire fram step 11, and place them
usnder the circuit beard with the previeus group
at RV. The pictorial diagram differs for clarity.

14( ) Prepare a 22° green wire, Connect one end to DS
#7. {8},

15¢ ) Prepare & 20” red wire. Connect one end to DS
#1. (8. Twist this wire lightly fogether with
the green wire from step 14, and place them under
the circuit board at RV, The pictorial diagram
differs for clarity.

On the P28 circuit board the “eyelets” are actually
plaled-through holes in the board, rather than hollow
rivels. H a3 hole is not alrendy filled with solder, you
will likely find it easier to make future conpections by
doing this now. “Tin" each wire with solder before
connecting it to the hoard.

168¢{ 1 Select the red and green twisted pair from under
the board at RV, and conneet the red wire to
evelot #17. (8). Tonnect the green wire to eye-
let #14. (S).

17C ) Select the red and black pair at BV and connect
the black wire to evelet #7, (8). (Conneet the
red wire to evelet 4, (8).

18¢ ) Belect the red, green andd black group at RV and:
connect the green wire to evelet £3. (8. Con-
nect the red wivre to eyelet £2. 81, Commeel
the Lluck wire fo eyelot #1. (8).



190 ) Prepare a2 5147 red wire and a h¥47 black wire.
Twist these wires tightly together  uniformly
throughout their length {about 3 full turnas every
27y, Connect one end of the red wire fo evelot
#21. (8Y. Form a small hools in the correspond-
ing end of the hlack wire and squeeze 1l around
the projecting terminal on evelet #22 Keep it
close {o the board al the base ol {he terminal
and solder this connection,

"This was the fivst of 4 black wires which will he con-
necled in like manner to this projecting {erminal at eve-
ol #2720 As each wire is added, keep it clozge to the
previous wire to atlow room for other connections. It
is best to solder vach wire mdividually to be sure of a
pomtd provad connecdion, although the {inal step will in-
dicate that all 4 wires are to be soldered. 1Jo not use
too much heat, or the terminal could be disladged {from
the cyelet hole.

200 ) Conncet the red wire of the short red and black
twisted pair lo RV luy #2. (8). Conunect the
black wire to RV Jug £3.

21{ ) Prepare # 97 black wire and a 97 pgreen wire,
Twist these wires fightly together as hefore, and
coniect lhe green wire to evelet %23, (8). Con-
nect the Black wire 1o evelet Z22. (8). At the
other end connecl the green wire to LV #5. (8).
Connect the black wire to LYV £8. This pair
should be placed against the front panel {oward
Rv.

J IPrepare a 127 green wire. Pass one end under
ithe board at RY and connect it to evelet £16,
(5). Connect the other end to 1L lug ££2. (8).

23( ) Prepare a 147 Bluck wire, Pass one end under
1the board at BV and connect il 1o evelel #13.
{8). Connecl the other end to DI lug #4. (S).

24( 5 Prepare a 16”7 green wire and an 187 black wire.
Start with two even ends, and twist these wires
lightly together to within 37 of the other end of
ihe green wirc, With the uncven ends near the
center of the panel, pass the even ends under
the board at RV, and connect the green wire to
evelel #11. (8). Connect the corresponding end
of the black wire o eyvelet #10. (8).

25( ) Prepare a 417 whife wire, but strip 14" of insula-
tion from one end. Connecl the shorter bared end
to lug #2 of the power swilch PS8, (S), Pass the
longer cend through TL lug #5 and conncet it
to T lug 26,

NOTE: Skip this step i the Internalional {ransformer
F4064030 is uzcd, and lo be wired Tor 200, 220 or 240
volts AC.

26( ) Prepare a 4347 white wire, except sirip 147 of
insulation fromv one end. Connecl the shorter
bared end to PS lug #1. (S). IPass the other
end through TL jug #3, and connect it {o TL
lug 4.

27( 3 Sirip a " picee of black wire bare, and con-
nect it between TI. hug #1 and TL lug #2
NOTE: 1f ihis amplifier uses the internalional power
transformer, part 2461030, end is lo bhe wired for
either 200, 224 or 240 volts AC, connect a 106,000

olims resistor ibrown-black-veliow) in place of this
shori picee of wire.

You way trim the leads of the 2 indicalor lamps lo
a convenicnt length. Be sure to twist the strands to-
cether and tin them before you make the connection so
that there is no possibility of a loose strand touching an
adjaeent termingl, The two Icads of each lamp are
interchangeable.

23( ) Connect one lead from each lamp to TL lug #4.
{(S-3).

209¢ ) Connect the remaining lead from lamp PL {o
TLlug =5 (8.3). |One through wire = 2],

30¢ ) Connect the remaining iead from lamp HL to TL
Ing F2. (5-2).

31( ) Prepare a 2” while wire. Connecl one end 1o IS
lug #6. (S}. Connect the other end {o 'S lug
£3. You may wish lo solder Jug 3 for gecuritly
uritil a further conneclion is made to this lug.

FINAL ASSEMBLY

Now place the main chassis and the front pane! in their
approximate positions, with the front panel laid flat. The
twisted groups of wires previously tucked under the
chassis should be brought above the panel. Select two 357
#6 sheel metal screws, and loosely fasien the edyes of the
chassis to the front panel. Since these screws cut their own
threads, the panel hole is smaller, and some force is
requirerdt, "This will help keep things stable while making
conmnections.

1( ) Prepare a 9” red wire. Connect one end to PC-30
evelet #20. (8). Conneci the other end to DR
lug #3. (8.2,

2{ ) 8eleci the while wire from the ciccuit breaker
from under the power transformer. Comnect it to
PS #3. (S-2).

3¢ ) Sirip a 1”7 piece of while wire bare. Form it into
a “U” 14" wide, and connect it between PS &4
and I’'S #5. Solder botls lags.

4( ) Select the free end of the line cord from under
the power transformer, twisl the strands together
and tin them, form a hook in this end, and con-
nect it o the link of wire belween TS lugs #4
and #5. (8). Make sure thal there is no pos-
sibility for any bare leads to touch the wrong
ierminal on the switch, or any part of ihe front
panel.

The following 2 steps describe the wiring for the
standard power transformer, part #464026. When the
international power transformer, part #464030, is in-
stalled, even if it is presentily to bhe wired for 120 volis,
the wiring will differ because of the addiiional leads.
Instructions for wiring il will be found on page 36 of
this wanual, and these should be followed now in place
of the following 2 steps.

Transformer leads may be shortened for neatness if
vou wish.  However, be sure you do not cut them too
short for re-use, especially if an alternative line voltage
connection may be needed in the fulure.

Now lurn 1o page 24,
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R0
13153
R
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168
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RI08
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Rtz
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Ri1id
Riif
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Riis
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Ri128
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ntian
RiB4
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Ri40
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1143
Rz
Rig4h
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g
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RIG2
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R204
Hz05
H208
Heiy)
R2G3
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SCHEMATIC DIAGRAM COMPONENT YVALUES

All resistors are ¥ watly 575 wnless otherwise indicated.

470 ahans
1000 ohiny
120000 oluns
IO ohins
A nhirns

470 nhims
18,0400 vhuns
3,500 ohms
15,000 ohms
19,080 ohmy
HHLAG0 ahms
689 olons
T00,.000 ohms
1680 KR s
L0000 oluns
I ohma
£.100 ohius
10,000 olons
100 niuns

i) ohme
2000 vhoms
8,200 ohns
524 obs

Y ohins

1AL 000 abaus
PN ol
1,060 ohms
.50 nhms
390,000 elans
S0 A00 nhms
1000 olins

7500 mhms

330 olwms
3308 oluns
47,000 obms
5,604 ohms
5,604 ohims
000 ohims
200 elimis

G4 2 watf
200,000 ohwms
00000 ohuns
390,008 ohms
2,200 uhuns
2,700 obras

1000 ol
22000 ohms
33,0606 ohms
23,000 obhms
4700 vhrns
2200 ohms
2,300 ohms
100,000 ohms

PART #

119471
119108
118124
118103
118473

118473

FI5183
IIEEER
119153
119103
IIVIGE
118581

119104
119104
31i03
119183
119812
119103
11z
119381
115222
TIBRZE
LiSG2L
119101
1149154
118158

1¥0102
119752
119394
119384
1392
11852
118332
119332
1IR4Y3
318568
118562
j38:FLeE

110201
113204
1159304
115394
119232
110272

115102
3118223
19333
1152333
119473
119282
1iw222
1191104

1’209
R21¢
R211

REiz
RB213
K24
R215
R2g
R217
R218
R2ig
RI
H221
1082
e
1224
j Evats
H2g
237
H22R

R2Z%
R230
Ris1
Rr232
R
R85
R23G
R237
nios
R244
RS
Ra46
308
RI0R
R

Raos

100 ahma

@2 800 ohrg
6,200 nhms

575 3% watt flm
220 ohins

130 ohms

150 olims

100 ohms

22 ohmsg

1,600 ohmg
2,200 ohims
1,008 ahms

39 ohms

348 ohms

2460 aohms
2400 ohms

10 chms AR
160 chms

14 nhms

16 ohms AB
1O ehas

5UL 2 watd

T5G olans

5% 2 wait

300 ahms

5% T watt

300 chms

59 1 watt

750 ohms

59 2 watl
1.080 ohma

57 L watt

47 ohing

57, 34 watt AB
47 vhms

57, 14 watt AR
47 ohms

5% ¥ wallt AR
47 chimsg

5% 14 watl AR
6,800 ohms

&% Lh watt

3% nhms

35 alums

4,18 ohms

3% 10 watt

{118 phims

395 10 walt

1,000 chrns

107, 6 watt

16 ohyns

1095 10 wadt {part
of L3¢ ﬂSHUInhly)

PART &

119301
3 it

i33e?
LB
119338
1igm
138103
119eag
119102
119022
118102
119330
118380
1ige42
118242
IR0
118101
119161
119160

Liglo2
110751
116301
116301
110751
110102
L3I0
103470
1G3ETR
103470
ILFGB2

1319390
113330

120580

130180

120107

453001

R306
Kig?
Ra0s
Rioe
Rita
Ra
R3io
H3i3
R34
R315
nais

R3:7
R318

BR30L
BR3OZ
BR3O3

HE304

{103
162
C1ed
C104
Cl05
£3i06
107
T8
Ci08
Ciip
Ci1t
0112
ity
Ci14

C115
£l

10 ahms
1087 & wail
GO0 ohms
109 30 watt
850 vhuns
1090 10 watd
110 obhims
210 ahing
360 ohms

T 500 ohms
T.500 ohens
15,000 ohris
12,000 ohras
1600 ohmes 14 wall

PART ¢

121105

120801

12085
115111
119271
119341
119753
139752
115153
119123
113162

180,000 ohros 4 wati1o2io4

3.3 ol

AC Hne breaker
10A

thermal sensor
BhC I5A

thermal sensor
85°C I5A

AL Hine breaker 3A

4.7 mid 15v 2049
tantaiym

A mafd 100w 209
dise

& mid 100v 209

disc

12 myafd dise

W0 mid 15y

D0E2 mafd 1D0vEY
mylar

0082 rufd 100v 5%
mylar

AT rafd 100y 109
mylar

AT mfd 100w 10%;
myviary

33 mid 3oy
non-pularized

S mid 15v

Smid 15y

300 mfd v

50 mid 10v

50 mfd 10v

D1 mfd 100y 207
dise

01 mid 100y 209,
dise

A7 mid 100v 3%
AT mid 100w 59,
A7 mfd 100v a4
B0 yofd 100y 207
disc

LY mfd 100y 209
disc

&1 mid 100y 207,
dise

84 mfd 10 20%,
disc

103030

342700

S4Z00E

342001}
347701

PRESGE
234103
23483153
244120
2811CA
264832
264822
250474
280474
283356
283505
ZRISHT
281507
251706
281504
234I08
234103
260474
ZE0474
260474
234153
234103

2343103

234103



CHES

G
)]
L1202
L5303
€004
05
308
R
€208
{808
210

<211

C212

0213
&R
(22148
217
{2318
{210
CEan
303
{803
03
304
L3058

1308
(WEIV

L7303

Cloi

1oy
ez
ios
13104
DS
D106

mar

Z0 mid 3v
A mig 12y

5orafd 16y lantalom
21 mfd 10y 209,
hise

J1omded 100y 209
ddige

Sthanfd 10
non-polarized

R0 samnEd 160w 107,
A7 miyd 100v 2%
30 mifd 6y -

47 mmid 00V 109
e

omfd 100w 205,
dive

001 mid 100y 10%
dise

32 samdd 100w 109
dise

003 mtd 100y 10,
dige

200 mfd 15y

- 209 mid {5y

L0 mfd 100y 109,
dine

LGE snafd 100v 109
<lise

TR mmid [00v 105
AR gl 10k 1075
23 mid 100y 1085

1afd 100w 207,
cHse

S mfd 15¢

500 mid 1v
10,500 mfd "iv
Jd mfd 100v 209
dise

13,000 mifd 80y
1 mfd 100w 20098
dise

1 ombd 100w 207
dige

81 rafd 1000w ghize

rificon dicle
IN4148
stileon diade
1N1148

dual siicon diade
BAGE
wilicon diede
IN4148
sitteon diodse
IN4148
sifican diode
IN4148
silicon dinde
IN{LE

PART #

2BINT
28550

233503
Pl ainy
224304
282505
2118}
250474
281327
2ARAFR
224104
240108
2z4820
240102
w3207
FRIOT
280102
240102
22a1RY

254223
204223

224104
281508
251508
ZERI0

224104
284109

Fraiiv

234109
AI8I0F

543.48

B42148

845351

543148

43148

543148

a3l

12108
D

1114}
FEIRE]

19 3 4

n201
rogh
Yi2a3
Do
22056
D2eos
0207
D20s

P0s

11341
B3
104

a5

Rt

FaoL
#3012
F303

ICT0t
FL8 LEx)
1163

#1131

301

P

siltvon diode
INA148
sitivan diede
INjis
silicnn dicde
TNAL4R
sitioon dicde
1N1148
stiigon diode
14 2000y
IN4003

silivon diode
INGT48
siiicon diodo
INET48
sibiron diodn
14148
ShEinern \'.‘iil)d(t
INATAR
zaner dinde
14y dw 5%
silicon divde
1XM4148
sificon diesle
144148
silicon diode
IN4148
silicon diode
INAI48

sifiven dindes
TA 20000
sitieon diode
LA 200prv
rener dindg
13v 1w B
zener diode
13 tw 595

sificon diode bridye
54

Fusze 34 3AL
fume 84 SAG
Fuse 8A 8AG

IC NIL5558
10 LRIB0IAH
TC LAMB0LAH

choke assembly
fwound an R30G3)

meter, 483, 43"

473 ohawns drimpot

FART #

543148

543148

343158

543148

544012

543348

543145

£43148

S43148

540014

843148

543148

243148

543148

544012

S44012

540113

540113

544504

352006
3420E8
342025

537458
SE7IO%
587709

453001

SOB02E

140471

201
P20

P30

LA
L3
Biaan

K101
Q197
(i
Qi
Q106

Q201
€20%
208
132044
(R08
Q008
0267
Q08
209
Q21n
Q11
Q212
Q213
Q21
Q215

Q301
302
Q303
Q304

RY501

3101

85301

Saaz
B3G5

THGL
T30

LO0B ohms frimpol
1,000 ohras irimpot

160,008 ohins

vy watt Boear

heon lamp
fneon fwmp
#53 lamnp

transistor ON3062
tranzistor SR
thyeistor BNEOGY

transisior FI4336
transistor IMIRES

fransistor 2N4829
transistor 2N 4889
Lransistor ZNASES
transistor 2N3440
transisior ZN3440
Lransistor N3
frarvsisfor 2MN3ILS
frausisior BUORN
trapsistor SELG20A
transistor S0
framsisfor BOS0SR
transistor TIPIG
transistor TTP4LC
transisloy TIP4I0

tramsisior TTPM2C

transistor 2NSE30
transisior INSS30
transistor 2NG030
Lransistor INGUAG

refay DEST
134 18v ol

switch 80T dual

switeh DPTT
rotary 194

swifoh DYST rotary
switeh DPIT rolary

power iranslormey
powet transformer,
toternativon! modad

PANT #

190503
1965103

132104

531021
521023
SABERS3

SE2GE2
7RO
S7a0EY
SH235E
A62889

0236%
5i2SHS
Si«".?ﬁﬂﬂ
BT2440
73340
Er a4l
ETPIIT
SRAOTG
577021
577021
SA707G
S3704%
RY R
s57a42
58142

5104
571104
241358
SGL3%5

BIR245

338000

32324
333023
332038

-ABAGRE

43030
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5{ ) Twist lighily legether the sirandg on the black
£11 #ransformer lead and la them with scider,
Tonnect this lend to TL #8. (5-2).

B ) Twist together and tin the strands of the black/
white 12] iransiormer ead, and connect i Lo TL
#1. Anothor comnection will be made to this
lerminal later, but you may wish to solder this
lead for securily.

F{ ¥ Paus the red, black and green group of wires from
the PC-30 power supply board under TC29 at
#]Y, and eonnect the greon wire {o cyslet 18
{83, Mako sure this wire is soldered to the cir-
outitry on bath gides of the board. Connect the
black wire lo cyolet #15 of 1PC-29. (8). Con-
peet the red wire to eyelel #1312, {(8). Make e,
this wire alse s soldered Lo the cirenitry on boih
sidos of the hourd,

8{ Y Tass the yed and green pair of wires from the
rear termiusal shrip on the relay mounting plaie,
under the plale and under IPC-29 at KV, and -
cosnecl the rod wire o eyelel #8. {8). Comnect
the green wive to eyelet #5. {8). The picierial
diagram differs for elarity,

B ) Pass the red and black pair of wires {rom the
relay amd Nont terminal sirip under P28 al
RV, and connect the red wire to eyetel #9, (S),
Connect the biacgk wire 1o evelel #8. (8). The
dizgram diffors for clarity,

Heleet the heat sink nssombly and make one final check
of = wiving, and all aolder connections for & smonth, shiny
flow of molder, Cheek pariloniarly the orientation of the
4 dhodes.,

Set the heut sink in s approximate position {with
the circuil boards facing veu, and {o vowr lefi) at the
rear of the chassin, Place the protruding wires approx-
imately as follows:

Yhe long while pziv down along the chassis belween
£2 and the large brace, and then under the wires
to P30, and up 1o the right. The diagram differs.

“The pair of blue wires, and the pair of biack wires
under the relay plaie, and avound C2 fo the ground
logs, These are long for fulvre service access.

The single vellow wire, and the single white wire
under the relay plate and across the front panel

The B prirs of hepvy wires {bine and white, blus and
yetiow, vellow and white) over the {op of the relay
plale,

The four pairs of Lghier wireg (2 each red and black,
green snd black) around the oulside of I and
across the frond panel to the feft of PC-24,

“The pairs of wires in the fnllowing two stops should be
aovnected fo the same growed iug as shown ip the dia-
gram. Be sure each wire Is very well soldered for a secure
ground connectisa o avoeid hum,

10{ ) Select the pair of Blue wires undoer the relay plate.
Connect both to the same ground lug at the base
of CB, and solder each carefetly,

131¢ ) Belect the nair of biack wires under the relay piate
and connecet beth lo the same greund fug at the
bBase of {2 {8), Check that 8l 9 wires 1o these
two ground tugs are sceurely soldored.
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12¢ ) Solect the long pair of white wires. Connect ens
wire to Tl #3 (831, {One through wire — 27,
Conmect the other wire o TL #1. {8§-3). Piace
thoge wires down near awitch DS and in front of
the diode block. Bxcess length ghould be stored
at the year,

NOTE: With the international tramdformer, the nun-
ber &f wires golderedt at each lug may differ.

13{ Y Thore is a single while wire and g single vellow
wire ynder the relay pinte. Tlo nei confuse these
with the single white and yellow wires affached
{0 the relay plale which already have ferminal
clips instalied. Sclect the 2 wires which come
from the heat sink, amnd 2 terminal clip, and
ingtall o elip onn the white wire. (8). Then
seloct the black and green pair on the front panel,
and connect the green wire fo the terminal clip
you have just mounted on the white wire. (8).

14{ } Belect the single vellow wive from vndey the relay
plate and poss it behing and o the right of the
blue and vellow wires connecied to the relay
plate frop! lerminal sirip. Select a terminal glip,
and install it on this yellow wire. (%), Select
the black wire from the black and green pair, anel
connect it to this terminal olip ag well, (83,

15 ) SBeleetl the blue and yellow pair and connect the
vellow wire 1o fuse block Ing #5. (8-2). Connect
the blue wire fo {use block tug #8. (S).

16( ) Select the white and yellow pair and connect
the vellow wire to LT lug #5 (8-8). Connect
the white wirg to LT hug #4. {858,

17¢ ) Selest the blue and white pair and connect the
white wire o fuse block lug #2. {8). Connect
the blue wire to fuse block lug #1. (8).

18¢{ ) There are 2 red and black twisted pairs. Select
the pair from grommel G2 snd comnegt the black
wire to RV lug #3. {8-2). Comnect the red wire
to RV lug #1. (S). Be careful when working
near lhese enntrols that you do not bum the in-
sulation on adiacent wires.

18¢{ 3 Of the 2 green and black pairg, select the pair
from grommet (2 and connect the black wire lo
LV Ing £6, {8.2;. Conneet the groen wire 1o
LV lug #4. {8).

207 ) Select the red and black pair from tha right chan-
nel PO-28 board eyeleis 1 and 2, and comect
thie red wire to PC-29 evelet #20. (5). Connect
the black wire to the terminal at evelet £22. {(8),

21¢ ) Beleet the greep and black pair from the left
channel 1C-28 board, and connect the green wire
to evelet 219, {8). Connect the black wire fo
the terminal at evelet #22. (5-4). Bo sure that
this terminal is still securely fastened to the
eircuil hoard,

230 yBelect the 2 small #3533 lighi bulbs and install
thern In the bavonoct sockels on the {front panel

Check to make sure the 5 bracketls under the heat
sink are positionsd properly fov mouanting. The bracket
on the jofl end faves oudward, and ihe others downward.



Make cortain thatl no wires gre likely 1o be pinched be-
taween the chassis and the heat $ink rib, and that there
arc ne fopse feces of wire or solder ynder the heat sink,
Be pery coreful of compunenis on the cireuit boords,
Place the cxira Jngih of the white wire pair behing the
power transfonuer, and posilion ihe other wires down
apainst the chassis, Mbde the heat gink forward into
position 50 thal the back rih is flnsh with the edge of the
vharsiz, and gee i the holes In the brace align with holeg
in the heat sink. I nod, cither suppert the ohassis under-
neath in i cender 1o counteract bowing due fo {rans-
former weight, or shift the transformer slightly i i Js
interfering with the brace, In the nexl stop, a screws
driver with at least a4 514% shalt should be used,

234 Y SBelect 2 #6 short sorows sl Inehwaghers, and
pluoe the lockwashers on the serews. Slide the
heat sink M to the rear to cnable you 1o install
the serow In fhe lower hola of the brace, Hold it
in position with the screwdriver wiile you shide
the heat sink Torward {o ergage the scrow, makiog
cerlain that you do not pinch any wires under the
heat sink. Onee fhe lower sorew s started, use
the game techiigue to hold the upper scrow until
it is started, Do oot fubly tighicn these sorews
yel

240 ) Selegt 2 more #£6 short screses and Tockwashors,
and place the jockwashors on the screws, Use
these 1o pliuch the line cord Z-bracket fo the heat
sink, Yeou may fiml need 0 loowen the 4 sorows
hohiing the bracket 10 the chossis, Tighlen all
these secaraiy.

250 ) Belewt 2 #8 sevows and Jeekwashers, Install thess
at tw: other gnd of tha heat sink through the edgse
of the chassis, and tighien.

If you intend to install the MC.f accessory meter kit
on this amplifier, reler to those instructions now to save
you sonn: Hsussembly time later. Hee page 35 of thin
manual,

How is the time to carefully examine the chasgis and
front pancl lo remove any loose pieces of wire or soldor.
T oyou fecd wnbitious, you ean first comnlete the next ¥
steps, and then pick the amplifier up, fure i over, and
shake out any Tovse partichas!

You {or preferably someaone elue) should check oul
wary visible connection against the piclorial diagram.
Make one lasi critical check of all solder connectinng for
a smooth, shiny, anbroken fow of metal, Also make sure
that none of the Bnned beat sinks on transisiory located
on the hoards cun contact one another, or that componenis
have been moved so that there is any possibitily of con-
tact between wibancent bare Jeads.

281 ) Theck to make sure thai the {lerminal olips are all
securely instalied on the diode block, and that
there are no wires close to the relay where they
may impede s aperation. Make sure all of the
bwistod grouns of wires along the front pangd are
posilioned along the lower edge where they will
be clear of the long openiug near the hattom of
the panel, Selecl the 2 yvelow wires with terminal

clips insialied (one with a biack wire aftached)
amt! push them through the feng opening to the
cight of lamp PR, Pusbh the two white wires {(one
with green) with termian! cifps theough the open-
ing o the left of lamp DL Swing the panol up-

. right, making swe thal o wires are pinched be.
lween the panel and the chassts, Waleh that the
wintad pairs of wires to the PC-29 board do not
intorfore  with any components on the PC28
hoardy, Selogt 2 #8 shorl sorews and lockwashers,
msindl the lockwanhers, and secure the front paned
to the vertieal chassis broge. " Tighten these, and
both screws al the back of the brace into the heat
sink pe wall,

27¢ Y 'Pighien the iwo 8 sheot melal screws af the ends
of the {ront panel, Check o be sure thid no wires
nesr the power swilch on the control BV can be
pinched by these screws with their sharp threads,

2B ) Select the gold frent plate, the dark reclangolar
plastic insert, and the fwo lengths of rubber strip-
ping, Cut the stripping to fit {he length of the
plastic insert, and remove the protective hacking (o
expose the self-adhegive side, Apply one plece to
each back flange of the Insert as shown, and install
the insert from the hack side of the front plate.

25{ ) Seclect the 2 sguare black plastic fuse holders.
Note that onv face Is designated “‘top™. With this
surface facing the top edge of the frant piate,
insiall each fuse holder from the jfroni of the
plate zo that # snaps into position. The caps will
be insiailed later,

300 ) Bring the frand plate close 1o the front pane! and
install ihe 4 terminal clips on the fuse bolder lags
while prossing against the front surface of the
holder fo prevent 3 from being distodped,

The white + green to lower fug of channel A,
"The white to upper lug of channel A,

The vellow -+ biack to lower Iug of channol B
The yellow o upper lug of channel B

310 ) Selecl the remaining three 34" nuls and the re.
rmaining L%” nut. Fasten the front plate assembly
to the front panal with these pats on the control
shafts. Check to make sure that the white wires
to the channel A fuse holder in particular do not
gat pushed hack to where they can interfore with
the operation of the relay.



32¢ ; Seloct the 2 black push butions and press them
onto the switeh shafts,

Select the 4 knobs, the 4 Allen set screws, and
the L-shaped Allen wrench. Tnstall the set screws
in sach koob by first placing the set screw on the
erd of the wrench for easier handling, The zetl
screw smgages the flat portinn of the shafl of cach
control,  Push the knob “home”™ on the longer
shafts, and adiust the knob position to roatch
if any are slighlly shorter. Be carefu! vou do
nolt seratelr the panel as you tighten each screw
securely.

38(

I von hmve socess o a vacuum fube velimeter, fran-
gigtorized valbmaelur, or a VOIt;ozm/mﬁhdmmt-ter with
a sensitivity of at Feast 20,000 vhims per volt, there are
some measurements which can be made to vorify basic
perational integrity. These are described under “Pre-
dminary Tests” at the oonclusion of ihese instruclions.
Now is the easiest Hime to perform them

34 ) Select the 4 shorter (6 ampere) fuses and install
them in the fuse blocks on the relay plate.

A% ) For the frout panel fuse bolders (speaker fuses)
the kit inchwles a paiy of & ampere wiing, and a
pmir of 1 mmpere raling. The fise size you use
wilk detormine what, i any, peotection they pro-
vide for your speakers. The 5 ampere value en-
ables tho amplifier to be driven to {ull cuiput for
8 ohm anid 16 ohm tesis, Ll provides noe speaker
profection, We recommentd yvou nsiall the | am-
pere size, aml road the section of this punugl
sovering Wids nmtber i depth. Selwel e two
Fuse holder caps, snap the appropriste {use inde
the cap, and insert it with the leltering wpright,
pressing sgainst the gpper half of the cap. (To
remove the fuse, press the lower portion of the
cap}. The cap smaps swcurely into position when
firily sented.

36¢ }Select 4 ¥8 shorl sorews shd lockwashers, and
the black cover. The back lip of the cover slays
forward of the bheal sink and the upright portion
of the line cord Z-bracket, The side [lunges go
inside the uplurped chassis ends. Place Jock-
washers onn the screws, and install the scorews
through the ends of the chassis,

37¢( ) Select the 8 black #8 short scif-tapping screws
and install them around the front edyge of the
cover,

a8¢ ) Select 2 #6 sheet metal screws and fasten the
vertical porlion of the Z.brackel to the back of
the cover.

39¢ ) Be ecarelul not to rest the weight of the amplifier
on the front or knobs, or on the output bind-
ing posts at the rear, Turn the amplifier over and
install the remaining hardware to secure the heat
sink 18 28 serews and lockwashers) and the front
panel {4 £6sheel melal screws).

3  } Make sure the back bhoat sink fn surface is elean.
Remaove the paper backing from the self-adhesive
fong metallic label, and aflix it to the portion of
the fin jusi above the curve at the base. Remove
ithe backing frum the serial number label and
cenier it pbove the othor Inbel

This completes the assembly, You may wish to scoure
the Allen wronch with tape undorneath the chassis for
futare needs. Be sure thai you read the entive section
an operating instructions béfore you connect this amplifier
16 loudspeakers, A unit of such power s quite capable of
damaging any loudspeaker if i is improperly used.

PREEIMINARY TESTS

The dvailgbility of a VIVM, TVM, or VOM with at
least 20,000 chms per volt sensitivity will enshle you to
mabe some cheeks to minimize the likelihood of trouble.
Binee each P28 and PC29 circvil board hus been
checked in aciual cperalion prior {o packing into the kit
a component fauht thers Is most unlikely., IHowever, a
splash of selder, poor or wrong conuectians, or hroken or
shorting component leads can result in failure. Theso
tesis can help prevent a minor construction error from
causing a costly major breakdown.

Al of the following checks should be made before the
amplifier s turned on, and with all of the 6 fuses (4
power supmly; 2 speaker) out of {he circuif.

1. From fuse Wlock lugs #1, 2, 5 and 6 {amplifier heat
sink side) to ground: 2000 ohims = 150 ohma,

2. From each PU-28 evelet #7 to ground: 940 ohms =+
15( chms,

Some meters may indicate lower readings. Or, reversing
the meter leads may give a proper reading. As a rule, so
tong as neither a short circuid nor an open eivenit is indi-
cated for these tests, vou may proceed.

If thase checks are satisfactory, plug in the amplifier.
Turn the power swifch 1o either “on” pasition for the fol-
lowing 130 voliage checks. If an incorrect voossurement s
obtuined, be sure to twn off and unplug the amplifier
hefore proceeding further,

3. From fuse block hugs 23 and 4 (white
ground: +74 volts - 2 volts,

4, TFrom fuse bDlock lugs #7 and 8 {(vellow wired to
sroungd: ~74 volis 3= 2 volts,

5. From PO-29 ayvelet #18 to ground: 413 volts = 1 woll,

From PC-29 evelet 12 to ground: —-13 valts = 1 volt.

If all of these are satlsfacmry, unplug the amplifier and

complete final assembly steps,

wire) tfo

=3

1 an incorrect measuremeni is obtained, refer o “In
Case of Difficuliy” before proceeding further,

40¥
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TECHNICAL INFORMATION

IN CASE OF DIFFHCULTY

If vour Stereo 400 passes all fhe preliminary tests, end
appears Lo function satisfactorily, yon can usually assume
i oiw mewting all of s specifications. I difheultios are
enoountored In g unil as complex as this, the average ki

~Hider should confine his servicing fo the basio susges-
ng given heve, aned if a suilable meter is not available
yiru ghould attempt only the most rudimentary eheck-out
yvoursell, The Sterco 400 is considered 1o have NO
USEIL-BERVICEABLE PARTH INSIDE.

Bocnuse 309 of the dificaliies which are encounlered
in kit-huilt units con be atirihuled fo incorrect wiring ora
poar solder cannection, it is strongly recommended 1hat
you ask someonc else to check your wiring against the
metorial diagrny, as frequently one person will make the

ne error repentediy.

There are ceriain general precautions io be observed In
servicing any transisiorized equipment;

1, Never make circui changes of any kind when the
anplifier is turned on.

2. Pe particularly carelul not to short any lransistor
leads o each olhor or to the chasuis when the power
is on.

3. When msing test equipment, you must avold fransient
" wolluge peaks and excessive test valiages.

4. Fxércise caution when soldering and unsildering iran-
sislor and diode loads to aveld excessive heat.

Faifure tn Prelimivary Tests

Test #1 T a short circuil is indicated, remova the
wires 1o PC-28 evelets 24 and 13 of the suspect chatinel.
M the sanwe Jow readiog is oblained, the heat sink assem-
ply s Imulty, and you should check the power cuipud
transisior socketls for shorls, & missing insulalor, or other
improper mauniing, If the new measurement is infinite
(open ) check the PC-28 bosard.

If the tesl indicates too high a resistance, miswicing or
a poor solder connection s likely,

Test #2 I the measurament i vory low, remove the wire
"ot the evelol, and chack for the proper 900 ohm resis-

nea from the wire to ground. If 1t Is now cotvect, check
P28 for faults. If the measurement is still jow, cheek
the heat sink wiring,

If a high reading is oblained, check the heat sink wiring
and also the madn ground vonnection at the base of €2 for
poor coniact.

Tests 3, 4.5 and § Incorrect values require checking
the power supply wiring fthe power transformer, diode
hlock, and I’C-30) and in particular the orientation of the

odes and capacitors on PC-3). Check for goomd connec-
—itions geross all of the PC-30 evelets, including those sap-
porting the resistors,

If Test #5 or 6 roeasures low, upsolder the wire from
the evelet. I the voltage on the wire is now narnmat, check
P29 for solder gplashes, ete, Conlinued low readings is
cause to recheck YC-30.

No Sound Quipat

A blown speaker fuse Is the most likely cause of Inter-
rupted sound on one channel. If the fuse is replaced, and
input and output connectiong are secwre, and the level
control is clockwise, eheck the internal audic wiring for
short civenits. These are the twisied pairs from the Input
socheta fthrough the cenfer heal sink gronunet) to the
level conirols, then to evelels #2122 and 23 on 1'C-29,
and {romn evelels & 19 and 20 ta PC-28 eyelets #1 and 2.

To ascertzin i the amplifier is at fault, first inier-
change the speaker connections at the amplifier sulput to
eliminate a dofective speaker o foully wiring., If the
profem does not “{ollow™ the speaker, then Interchange
the input cables ut the back of the amplifier. If the
effect then switched channels, it is in the associated
eguipment or eables ahead of the amplifier.

IT there 3s no sound on either channel, argd the pilot
tamp is oul, reset the red circuit breaker bulton on the
hack. If the Dbresker pdps again, do not allempt to reset
it hefore servicing,

I a thermal sensor has shut down the amplifier, the
Ii-Temy lamp will light unless it is defective, but a
thermal sensor will resel itself after a couple of minutes,

I ihe Yolick” of the relay iz nol heard soon after the
power is swilched on, unplug the amplifier and check the
4 power supply fuses ¥ they are intact, check out the
relay wiring, and make sure that none of the wiring can
phvsically interfere with the operation of the relay., Then
turn the unit an and measure the O voltage on PC-29
syvelets £ and 11, If evelet 11 exceeds . §.5 volt, check
the wiring of the left channel, T{ evelet 10 exepeds = 4.5
volt, check the wiring of the right channel .

1f a power supply fuse is open, make the preliminary
teats before replacing the fuse, When one of these fuses
fails, it is moat likely that furlher service is required, and
sivopdy replacing the fuse may compound the problem.

Momentary Sound Interruption

Short duration interruption of the signal on hath chan-
nels is very likely to be caused by the relay speaker pro-
tection cireuit, As supplied, it is designed to trip on an
output DO throshold of 114 volts, for it thus affords some
speaker proleciion agsinst the more viclent sonic shuses
of dropped fone arms, warped records, tuner miuding oir-
cutte, eie, in addition to protection against IO offset
damage.

We feel such proteciion is mandatory in a high power
amplifier. Customer preference has dietated a change from
the 14 volbsensitivity of earlier Stereo 400s, which aflorded
even more protection. Should you wish this incrensed
sensitivity, change the value of two resistars on PC-24
131 and R30 are each now 7,500 ohms {violet-green-red}.
Changing both to 12,000 ohms will increase sensitivity to
1 voul. Chaoging both to 27,000 olims will provide 14 volt
DT sensitivity. .

Froqueni relay actuation Is cause to suspect malfumction
or severe inpul signal problems, I eyelet £7 of PO-28 i
not ol zero 1Y, PPL can make small corvections, Blore than
Y willivelts with no input signal indicaies likely ampli-
fier maliunction,
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CIRCUIT DESCRIPTION

The accompanying block diagrams will aid an under-
standing of the specific eireuil eoncepls expressed in the
Btereo 40, Fhose not inderested in the leclrology may
1gore this seclion,

In brief, the amplifier stages are fully DC coupled, with
a complementary driver, and a series connecled output
stage. The input is a differential pair fed from a constant
currcnt source. The {ull wave bridge power supply in-
cludes 10,000 mfd on both plus and wminus outputs, pro-
viding [iltering and dvnamic load stability. Fuses on both
the plus and minus supplies, volt/amp dissipation limit-
ing, and thermal sensing cutouts provide protection for
ihe amplifier. '

The input is aclively isolated from the source by a
PNI-NPN follower for each channel, The inpuf follower
stages feed the switch-selected low and high filters, and
then 1o the amplification slages.

The Plynaguard circuit continuously monitors the recti-
fiecl and inlegraled output voliage from the amplifier.

e e aly-aiy-u-ais-si el sl iy o ol

This signal is an indiecation of the power available {o a
load at the amplifier output, whether or not a load is
connecterd. When the integrated signal exceeds the refer-.
ence (permizsible} level, the limiling action commences.
Dyvnaguard limits the maximum area under the outpui
voltage curve to the selected level within 1 d13, from its
threshold to drive levels above 200 waits. Below its acti-
valion threshold it is effectively disconnected.

The 1DC speaker protection eirciiit moniters the output
of both channels through a low pass filter. This signal is
fed to a double ended limit detector with end limits of
=(.5 volt DC. Excessive voltage opens the relay and dis-
connects the load,

To explore the circuit theory in more delail, consider
the PC-29 board as three basic seclions:

1) a) Follower (left and right) —QI, Q2.

b) Filters (left and right)—C6, R6, C7; C8§, R7,
9.
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2y Dynapuard circuil (left and right)
Vuoltape doubler and accumulator-——C190, T31, 1X2,
Ci; CLs RO, BiG. P

#}

b} Logic--I3, D4,
e Function—ICI, D3, DG,
@) Light control—B7, D13, D14, Q4, R21, Re2.

3} Relay Circuit

a} Low pass filter---C18, R28, C19, R29, C20.

by Double-ended limit detector 1C2, IC3, T8, 19,
D10, D11,

¢} Switch  Q5, Q6.

Follower { Filters

This may be described as a voltage follower with ap-
proximately unity gain, since the voltage at G1E is alwavs
slightly more positive than the voltage at its base. The
iriven fransistor in the Darlington pair, Q2, provides high
current amplification with very low output impedance,

Basic 6 dB/octave single section filters are enhanced to
an actual § dB/octave characteristic by C6 and the pre-
ceding Impedance forming an additional low-pass section
of the hizh filter, and €9 and is following impedance
[orming an addilional high-pass section of the Jow filier.

Dynaguard Circuit

The amplifier’s output voltage is proporlioned by the
setting of the front panel switch and level trimpot 11
It is-clamped by C10 and D1, and reciiffied at peak nega-
{ive value by D2 and Cil, The rectified voltage is then
stored iu the accumulator C12, R9, R10¢ which is designed
to bleed off {he charge at the prescribed rate.

D4 is a 407 volt reference voltage source. I1)3 will
start conducting when the voltage at its cathode becomes
tnore negative than --0.7 volts, and any increasc therc
will also appear at the anode of 1)4, shutting it off as a
positive voltage sourci.

Tweo operational amplificrs in IC1 serve as a 20 dB
voltage amplifier and inverter, When D4 conducts, the
amplifier {eeds about 5.5 volts to the cathode of 135, which
is then inverted with unity gain for the anode of IDG.
Thus, when 14 is conducting, 105 and DG are heavily
reverse biased and do not affect the signal.

However, when high ammplifier outpul veoltage causes
D3 to conduct, the voltage input to ICT will start drop-
ping 1o zero, and the voltages on 135 and D6 will de-
crease. The amplifier output will exhibit. Dynaguard
action when the 125 and 1D6 voltage becomes low enough
to cause the input signal voltage to start limiting. The
lowered output will In turn decrease the signal to ICI1,
thus keeping the limited voltage constant.
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The posiiive-going sivos] from ihe aoode of T provides
arn o pote voltage for (4 forming on the Dynagoeerd signal
lamp. '

To adjust the Tiynaguard threshoeld level, first switeh off
Dvnaguard, and drive the amplifier to 40 volis out (across
8 ohms, though a load is not required ) at a mid-frequency
{nommally 1 IKHz}. Switch to the Dynaguard 120 position
and adjust I?| for 31 volts out.

Relay Circuit

A three-section low pass filter prevents signals above
10 Hz from shutting off the relay. The cirenit provides
DC continuity {0 TC2 and IC3, making the relay most
responsive to any T voltages appearing at the amplifier
ouiput.

The reference input voltages {or the positive and nega-
live limit deteciors 1C2 and 1C3 are set by the ratios of
R30r and I31; and R34 and R35. The reference output
voltages are set by the voltage divider R46 and R47 in
conjuneiion with diodes D8 and D10, D% and D11 prevent
feedthrough between IC2 and IC3 when either is operating.

Q5 and Q6 are o PNP-I'NP Darlington pair used as a
switch in series wilh the relay coil, activated by the out-
put of ihe double ended limil detector.

Driver and Oulput Stages

L]

Consider the PPC-28 circuil board and output stage as
five basic sections;
- 1) Diflerential amplifier £#i—Q1, Q2, Q3.
21 Dbifferemtial amplifier 22-..Q4, Q5, Q6, Q7.
3) Bias Adjusier-- @8, QU.
4} a) Master power amplifier——Q13, Q302 (-} signals).
: 14, Q303 (— signals).
b} Slave power amplifier - Q12, Q301 (- signals).
—Q15, Q304 {(— signals).
5} Trotection circuitryv—Q10, Q11, DS, 129, R301, R302,
D301, 13302,

Differential Amplifier #1

Q1L and Q2 are driven from a constant-current source,
Q3. D5 and RS set the current level throuegh 23, Qland Q2
drive similar loads, ensuring approximately equal signals
of opposing phase at the collectors of Q1 and Q2. D1 and
D2 limit excessive oul of plase signals.

The feedback network consisis of R9, R10, R11, R12,
C6 and C7. Since the negative feedback to the base of
Q2 approximates the gignol {feeding the base of Q1 when
the signal is DC, unity DC pain is ensured. As a result
the N level al the output varies with the DC input to
Q1, determined by Pi. IDJ and P2 maintain a constant
voltare across P1, while 2 and (3 are diode noise filters,
and C4 is a ripple filter.

Diffcrential Amplifier #2

The dilferential pair Q4 and 5 is driven by the sig-
nals on 136 aud R7. Their quicscent DC veliages and
R15 delermine this amplifier’s quiescent current. Q6 sup-
plies a constant voltage to the collecior of Q4, and frans-
mits the sigpnal current from Q4 to Q713 Thus VD sees
a signal of the same phase and amplitude as (58, Q5
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and 7 may each be considered as common-emitier ampli-
fiers whose Joad resistance is the dynaumnie resistonce of
the other, 3, C10 ang C11 provide high frequency feed-
hack/compensation.

Bias Adjuster

An adjusiable electronic zener with negligible dynamic
recistance 15 formed by @8, Q9, R17, 1’18, R19 and P2,
Thus the signal sees the bases of Q14 and Q13 tied {o-
gether, "2 adjusts the zener voltage to bias the amplifier
inta cJass AB operation. This circnit determines the
quiescenl current in the driver and ouiput stages. Q8 is
mounied to therimally track the driver transistors, provid-
ing temperature compensation for the amplifier,

Master / Slave Power Amplifier

Only positive signal operation will be covered since the
nezalive portion is similar., The master Darlington ampli-
fier, @13 and Q302, drives the output line. At the re-
guired quiescent current for Q13, R36 maintaing Q302
nearly cut off. ‘The centerline signal (eyelet #7} is boot-
strapped to the base of Q12 by C13 and R29. The bias
network for Q12 is R28, R22 and R30, providing a zero
quiescent reference for the output line along with R3I,
R32 and K33, .

As a result of the bootstrapping, the slave Darlington
pair, Q12 and Q301, has a signal input identical to that
of the master. "Thus we have a high current, high voltage
output siage, operating effectively as one Darlington am-
plifier with twice the voliage capability. R304 provides
a reference emitier impedance during no-lead conditions,

Protection Circuitry

A volt-amp limiter ecircuit provides identical protection
for both positive and negative sides of the amplifier,
Agzin referring only to positive signal operation, when the
current through R301 exceeds a presel limif, the resuliing
voltage turns on Q10, limiting the drive 10 Q13 until the
current is reduced. Voltage protection is oblained from
R23, R25 and D9, Any reverse voltage caused by an induc-
tive load will be limited te 0.7 volts across both output
devices by 1301,

SCRVICE INFORMATICN FOR THC TLOHNICIAN
(FOR QUALIFIED PERSONNEL ONLY}

I'roper disassembly will contribute measurably to effi-
cient servicing. The lengths of wire connecting separate
porfions are long enough 1o permit secvicing access with-
out discontieciion. While the factory assembled units may
not follow the color code cinploved in the kit, the pictorial
diagram which Is a2 part of this manual may alse aid Lhe
technician.

Most of the information of help to the technician wil}
be found in the delailed circuit descriplion and its aceom-
panying black diagrams in this manual. You should also
familinrize vourself with the sections *“Preliminary Tests”
and “In Case of Difficuliy.” Voltage test points for the
circuit boards will be found al the back of this rhanual.
The parts list for the schematic diagram follows it in the
cenler of the manual,



Disassembly

1. Remove the perforaled cover: § black screws; 2
serews at each end; 2 sheet metal screws at the righ! rear
abuve lhe line cord.

2. Remove the pold front plale: a nut bhehind each
knob, which requires a #5 Allen wrench; then slide it
forward until the clipg can be removed from the front
panel fuse liolders. Squeere the sides of the holders to
emove them from the front plate for reconnection to the
outpul leads. Unplug the ineters, if thev are installed,

3. Lower the inner front panel: loosen the sheet metal
screw at each end: remove four mare underneath and the
two serews securing it to the vertical bruce.

4, Remove the heat sink assembly: fwo rows of four
screws under the rear of the chassis; two screws on cach
end; lwo screws through the center brace (a scrowdriver
with a 514" shaft is needed here),

Servicing and Adjustments

N is recommended thal while service work is being per-
formed on vie channoel, the other channel be disconnected
by removing the appropriate power supply fuscs to mini-
mize the risk of damage. If any supply fuses are found
to he open, all four entput transistors for that channel
should be checked. A fault on the PC-28 board is cause
to check all iis suspeet transistors with in-circuit resis-
lance measurements. 1 those lesls are inconclusive, each
should Le pulled oui and checked with a transistor tester.

The recommoended procedure for reconnection of a chan-

nel 50 13 Coenneet an & chm test load to the output jacks,
with no input signal. 2 Raise the AC to 120 volts gradually
with a variac, Inserl the B- fuses on the right side of the
relay mounting plate. Monitor the B34 current with a meter
in place of the lefl side fuse (s} on the mounting plate, and
adjust the bing on each channel with P202, which should
be able {o vary the current from 100 to more than 150 ma.
Operate for 10 minutes, then adjust 2202 for minimal cross-
over distortion at 2 watts output. Alternatively, set for
150 ma. Be careful that meter connectious are secure, and
cannot short. Install B4 fuses. 3) Adjust the DO center-
line voltage for cach channel with T°201 for O volts (=20
millivelis) at the output. 4) Now apply a signal and moni-
tor it with an oscilloscope. At 200 watts output {inio 8
hinsy, a 1600 Hz sine wave should draw about 2 amperes.
4 all measurements chech, the 200 watl output should be
shorted for & seconds lo ensure proper protective circuit
functioning. The curren! reading should hold at about 2
amperes during the shorted output test.

Checking Semiconductors

An chmmeter can someolimes serve as a gross chock for

‘ransistor or diode failure, The device must he removed
«om the circuit, Iiodes should have a high resistance in
one divection (probe polarity) and a lew resistance in the
other.

Transistor types vary widely in resisiance, but a (near)
short circuit indicates probable [ailure. Readings from base
to collector should be simiilar to those from base to emitter.
Both will have a higher reading with one probe polarity

than with the reverse orientation. noTg: Seme tvpes of
solid stale meters do not pravide enough probe voliage to
forward bias a silicon junetion, Hence, a high resistance
reading may be obizined in both directions.

Such gross checks can only ascertain clearly faulty semi-
conductors. More sophisticated test equipment, or direct
substitution is necessary to qualitatively evaluate their
pecformance,

FERFORMANCE TESTING

The intention to test an amplifier of this power poten-
tial assumes a requisite level of technical competence and
familiarity with the proper equipment. High power tests,
and any distortion fests, require larger output fuses than
those normally used. A minimum 5 ampere raling is
needed for 8 ohm loads; 9 amps for 4 ohms; and 3 amps
for 16 ohms. For mono full power tests at 8 ohms, a 9
ampere fuse is needed in each chanbel,

Prolonged high power test signals at low impedance at
some freguencies may eventually trigger the thermal cut-
out even though the heat sink may be fan cooled and
does not! appear unduly hot. The thermal sensors are
mounted on the {ransistor cases for quick response, and
under some conditions the case cannot transfer the heat
to the sink fust cnough, especially if the amplifier is
already hot when the test begins. The thermal sensors shut
the amplifier off when they reach 85°C.

The power supply with ils low loss transforimer has g
high degree of inherent regulation, but since up io 11
amps is drawn, the veltage drop off the line may be
appreciable, especially if a variac is used. Thus the AC
Jine must be coriecied o 120 volis {measured on an rms
reading meter) during high power testing.

The relay circuit will be (riggered at relalively low
powers below 10 Hz because the longer duty cyele ap-
pears as DC 1o the protective circuit. The amplifior has
considerably greater power capability at sub-sonic fre-
quencies than the proteclive circuits nominally pass.
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DYNAGUARID ATTACK AND DELAY CHARACTERISTICS

These oscilloscope photographs graphically show the abilitv of Dyvnaguard
to permit lesser level overdrive signals to pass for substantial periods, while
restricting very power{ul passages to brief intervals. The input signal is the
upper trace, The froquency and iraversing rate have been vuaricd to show
the signal more clearly, hut corresponding {imme intervals are marked on each

display.
The multiple photograph «inpui above ) shows the fam-
4t tly of smoothly limited traces as Dynaguard-20 action is
A _ RS - : initiated on a 200 watt signal.
[ S—— 1 second e}
200 watt drive / Dynaguard-20
100 Hz 100 msfcm
o
—— 1 second o
100 wall drive / Dynaguard-20 2o
90 Hz 100 ms/cm 3
r
The rounded rather than a squared or jagged, char-
acteristic of lh]&: severely limited 200 watt signal in the
Dypaguard-20 position maintains the best possible audio
qualily by minimizing extraneous harmonics, Input sig-
nal is upper trace.
I"d— 1 sacond -94
50 wall drive / Dynaguard-20
40 Hz 200 msfem
With D\'nd"umd 20 loc ned i, a "(}l} witt ©i
ted, while an alternate 7 watt signal is totafly unaffected.
This preserves the essenlial siznal characteristics, and
does not reduce the dynunie range as a compressor does.
T - A Input signal above. In this example, the (upper) input
| |'I cecond si;:rﬂm] vould normally tITiv'_(* to an average rms gutput ol
- 655 watts, Dwvnaguard Hmits it to an average rims output
30 watt drive / Dynaguard-20 of 13.8 watls. An equivaleni input for 200 watts average
20 Hz 500 ms/cm would vield a 20 watt Dynaguard average level
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SQUARE WAVLE PERFORMANCE AT 200 WATTS
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200 WATT SQUARE WAVE CAPABILITY

These photographs are remarkable, for they demon-
strate performance beyond the capability of most ampli-
fiers. Usually, square wave performance is reporied only
at ene watt, for high power tests will show ringing, if not
outright oscillation on a high frequency square wave, and
often outright failure of the amplifier on 20 Hz {ull power
square wave attempts. Low power square waves can only
look even hetler than these, which are truly state-of-the-
art. Adequate square wave representation reguires band-
width in execess of 1/10th to 10 times the displayed fre-

50 Hz, 200 watls

Y-
e et

20 Hz, 200 watts

20 Hz, 200 watts
protective rolicff removed

quency, so these demonstirate linearity at full power from
a few Hertz to almest 100,000 Hz.

To show for tnformational purpeses orly the inherent
low frequency capability of the power amplifier, we have
removed the protective rolloff circuifry in the last two
photographs to show nearly perfect fuil power reproduc-
tton even at 20 Iiz. lor the protection of loudspcakers,
we do not recommend such operation (without the de-
signed protective rolloff) under any circumnstunces, and
such aperation will void the warranty. All measurements
utilized an oscilloscope with a 10 MHz bandwidth, and
a true BMS meter,

33



B8 3

% DiSTORTION

% DISTIRTIR

.08 1 T

TYPICAL PERFORMANCE CURVES
ATTS
!

i0 160 200
3

04

Bk v e mm w0 ¥1TH 500 2 HOISE FITER
)
AN
h
kY
"\»
Y
o N e -
w--h-""-ﬁmn—-—-- e
Tota! Harmonic Distarlion € 1 KHie vs, Power Qutput, botls channels driven, 8 shm lead
8 09 HERTZ 000 12,000 20,000
05 7 1 T T
b ranrsnaery 260 WATTS
wammrmme: [5G RIS
1k mramemm 1 RATTS
i o
NS o
Total Harmonilc Distortion vs. Frequency, both channels driven, 8 ohm load
¥ ! WATTS It 00 20
N3 T ¥ 1
i \
Q0

tnterinoadulation Distortion vs, Power Qutput, both channels driven, 8 ohm load

To arrive at “iypieal” curves, four amplifiers were evaluated on all bases. In each cage, the
curve shown i3 the nexi-to-the-worst of the four, Thevefore, do net expect exacl correlation
beiween carves.



THE MC-4 ACCESSORY METER OPTION FOR THE STERFEO 400

The opiloual meier copversion kit = most casily in-
stalted at the completion of e winng of the basic
Steren 400, a3 this saves divassenbly of the front panel
Follow the assembly ami wiring instruclions supplied
with the MU-4 kit when you conclude step #23 of the
Final Assembly instructions, and then continue with step
#26 in this manual. All that then remains is to connect
“he meter phups when the froni plate iz instalied.

Meters serve to monitor the output signal voltage level
of each channel. These lighted Ihvnaco meters employ
average- -reading movementis with VU ballisties, Their
aclion iz thus “fast” enough to respend to substantial
mumienl peaks, but no meter gan aceurately indieate the
magnitude of Lunsient waveformg which permeate music,
They are offective in deloymining elecicical balance of
steren programming when correctly imterpreied, but the
very nature of stereo implies discrete information on each
hannel, so previse level matching rarely eccurs. Witk
sine wave test signals, the meler indication is an accurate
measure of output power. A square wave test signal puts
out approximalely 11% more voliage than the equivalent
sine wave meler indication,

The relay protective circuit of the Stereo 400 protects
the meters againat damaging onset and decay transients.

To pratect your meters from “pegging” {overdrive) it
is recopusended that the #1 position of the mcler range
switch be ased in ol coses where the anticipated power
tevels sre noel known, and when commencing any iesi.
Recsige the power capabilities of the Steres 400 are so
much grealor than the average levels employed in music
listening lhe meters will be almost inaetive in the #1
position for such wse, Swilching o successively higher
sensitivity ranges until the loudest passages indicate near
“0" will yield the most information.

FEven at nhonmal listening levels with high guality pro-
gram sources, lhe accurate repreduction of briel musical
peaks requires short duration power output far in excess
of meter indication, and it iz this eapability which makos
high power araplifiers sound hetter, Peaks 10 4R above
the meter level nire common, and oecasionally peaks may
exceed 20 413 The #8 meter range will likely be the
meat nseful, wherve paaks 30 48 above 0 will be near the
upper limits of Jow distortion amplifier ouiput.

‘tThe #4 (most sensitive) renge, which will Hkely be
used for fislening at moderale levels, has been found o
give some general musical correlation with the Divnaguard
“207 position, and the recommended 1 ampere speaker
fuse on an 8 ohm lowd. In other words, where musical
levels indicate near § dB (5 watts), the Dyvnagusrd lamp
{and protective circuit) will sometimes be aclivated, and
sustained operation ab those Jevels will blow that fuse, A
similar relationship will oecur with a 2 ampere fuse on a
4 ohm load, and with a 44 ampere fuse into 186 oluus.

The chart below lists 8 obhm load power oulputs in
watts on each metey range. For a 4 ohm load, the wattage
should he doubled. For a 16 ohm load, they must be
halved. When the amplifier is wired in bridee mode for
monn nse, both meders will read similarly, and the power
indicated by eilher meler would be multiplied by 4 for
an & chm load.

Meter Runge

Seale I 2 3 4
+ 3 312 156 40 10
+ 2 248 124 - 32 8
+ 1 197 98 25 6

G 158 78 26 5
— i 124 62 ig 4
-2 o8 45 13 3
- 3 T 35 pit] 25
— 5 50 25 6 15
— 7 31 i5 4 i
—10 185 8 2 .5
,,20 1.5 0.8 0.2 {)05

The U dB meter reference is also identified as '?(} T and
25 for commercial sound distribution applications., The
#1 meter range has been selecled so that it will read 70.7
volts across 8 ohms (628 watts) when the amplifier is
operated in the mone “bridge™ mode. The #2 range will
zere at 25 volts per channel into 8 ohms (’?8 watis) in
normal stereo operation,

The black screw head on the frent of the meter should
not be moved, for it will change the zero reforence of ihe
meter. The meler cirenit accuracy s = 1 4B,
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Noich Distortion
Brand “X, 1 wattl, 4 ohig, 1 KHz
004”’ distortion

LOW POWER FREEDOM FROM DISTORTION
“Transistor sound” is often believed to originate in
“crossover notch” distortion, which is most noticeable at
low levels. The first photo shows input above, and har-
monic distortion analyzer output bejow, from another 400

3
S

Naucn i}i,s{{)i‘iii)ﬂ
Brand “X", 1 watt, 4 ohms, 1 KHs
0.049 distortion

Stﬁret} 408
No noich, 1 watt, 4 ohms 1 KHz
0.0347, distortion

watt amplifier. The second and third photos show the sig-
nal as abscissa, and the analyzer distortion output ag ordi-
nate, Noie that ioizl harmonic distortion differs only by
1/160th of 19, with much natch distortion! The Sloreo 400
1s literally free of this fault,
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INTERNATIONAL AC LINE VOLTAGE OPTIOMS

The alternate international power
trans=former for the Slereo 410X, patt
454003 has dual {apped primary
windings which are connected in
parallel for 100 or 120 volts, and in
arries for 200, 220 or 240 volts.

The standard 10 ampere circuit
breaker s supplied for 100 or 128
volt operation. An allernale 5 ank-
pere breaker is available for 200, 224,
and 240 volt operation. To provide
the High-Temp lamp with proper
voltage, an additional 100,000 ohms
resistor is alse required for the
higher line voltages. It is installed
etween lugs £1 and #2 of terminal
steip ‘TL, in place of the wire jumper,
The Sierco 4040 is designed {or use
with either 50 or 60 Hz AC current.

These diagrams show changes in
the connceetions of the transformer
primary windings only. The sce-
ondary connections are 1dentical to
ihe regular instruclions. Be certain
that each connection is ecarefully
soldered. Leads connected lo PC-38
eyelets 78 and #13 are simply se-
curcd, They are not wsed. When
leads conuect Lo T'C-30 eyelets #10
and #11 it Js imporlant that yvou
flotr a substantial quantity of solder
aerass the board baeliveen these eve-
lels to assure an adequale path for
the heavy curreni.
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Note: Kits supplied for 200-
240VAC include the 160,000 ohm
resistor, part 102104, and the &
ampere circait breaker.
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SERVICE POLICY AND LIMITLD WARRANTY

The Stereo 400 has been ecavetully engineered to pro-
vide many yvears of musical enjovment without difficulty.
Each factorv-asscmbled Sterco 400 has been subjected to
a full comjrlement of periormance lests prior to shipment.
Each PC-28 and PC-29 circuit board in the kit has been
tesled and adjusted in operation as a fully funclioning
unit to verify its performance eapability. Nevertheless,
“hrough damage in transit, faulty kil assembly, or human
ervor, service may sometunes be required.

To provide rapid and reliable service, Dynaco has
authorized competent, well-equipped service facilities in
several logalities in the United States and Canada, in
addition to its service facilily at the factory. These sta-
tions are authorized to make repairs in and out of war-
ranty under the temns listed below. Service is alwavs
available at the factory, but you will often find a more
convenient facility locally. A current list of these facili-
Jdes is enclosed. Write to Dynaco for the name of the
gervice stalion nearcst you.

1t is the owner's responsibility to take or send the unit
freight prepaid lo the service facflity. In the event that
vou incorrectly diagnose which unil is faulty, please
undersiand that you will be responsible for a check-out
ghuarge an any properly performing kit or factory-assem-
bied wiil subiitled for testing.

Shipment should be made via motor freight, REA
Express (CN or CP Express in Canada), or RBus Package
Express. DO NOT USE PARCEL POST FORR IT IS
NOT A SAFE METHOD OF SHIPPING BLLEC-
TRONIC EQUIPMENT. Should damage cccur due to
vnautharized parcel post shipment of the complete ampli-
fier, repairs will be made al the owner’s expense, as
neither the factory nor the service stations have the
facilities to process parcel post claims. Be sure the ship-
ment is Tully insured (note Bus Express limilations).

Tt is essentinl that the wnplifier be packed properly il it
is to survive the considerable hazards of shipment. The
ariginal kit foam packaging, If intact, ig suiluble for ghip-
ping Lhe compleled amplifier. If you require packaging,
send $4.75 to Dynaco. Double boxing is strongly recom-
mended if you formulate your own packaging.

Include with the returned unit the following informa-
tion: 1) Your pame and complete shipping address (Post
Oiffice box numbers are not suitable); 2) the serial num-
ber (from the cover of this manual), fogether with a
copy of vour duted bill of sale; 3) the symprtoms, com-
plete, but preferably brief. If the problem is intermittent,
this musi be noted.

Warrantics apply to the original purchaser only; they
are nol iransferable. They do nol apply to units which
have been physically or electrically abused, or to units
which have been maodified without prior written faclory
authorizaltion. The use of non-Dynaco replacement parts
may in some instances void the warranty. If you suspect
a defect in the power lransformer, the leads must be un-
soldered, mot cut for its return. The warranty on the
transformer is void if the leads have beeti cut too short
for re-use, :

Dynaco maintains a Technical Services Department to
help you locale the source of, and possibly correct a prob-
lem yourself. When writing, please mention the serial
number of the Stereo 4010 and describe any iesls you have
performed, and their results,

WARRANTY FOR FACTORY ASSEMBLED UNITS

The Stereo 400 is warranted for a full year from the
purchase date, including parts and labor and shipment
costy from the service facility to the owner (within the
U.58. or Canada), The owner is responsible for shipmoent
to the service facility, and muost submil a copy of the
dated bill of sale. An additional 90 day warranty is pro-
vided on the service work performed, including shipiment
bath ways, labor and parts.

WARRANTY FOR KiT-BUILT UNITS

The componenis in a Stereo 400 kit are warranted for
a full year from the purchase date. If a defective compo-
nent is found in a completed circuit board module, or kit,
simply return that individual part to the factory prepaid,
and il will be replaced at no charge. local service sta-
tions are not obligated to supply separate paris,

If you cannot locate the source of the dificulty, shin
the cntire Stereo 400 o the nearest authorized service
station or to the faclory for service. In-warranty parts
will be replaced at no charge, although a service fee will
be charged for the labor io diagnose, correct, and test tho -
unit to ensure that il meets factory specifications, Ship-
ping charges to and {rom the service facility are the
owner's responsibility. Units will normally be returned
an a COD basis. An additienal 90 day warranty is pro-
vided on the service work performed, including shipment
both ways, Jabor and parts.

If you arc competent to ascertain that a problem in the
amplifier is confined only to a particular circuit board
assembly, or only to the cutput heat sink assembly (which
includes the two PC-28 circuit boards), you may at vour
aoption unsolder (do not cut wires}, remove aad refurn
such an assembly only o the factory for service. Likewise,
the transformer may be disconneccted and removed to
enable shipping the otherwise completed amplifier to the
factory. It is then within UTPS weight limits, Since respon-
sibility for proper diagnosis, packaging and reinstallation
is yours alone, we recommend vou contact Dynaco prior to
such action, to be certain it is the best alternative,

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

SERVICE BEYOND THE WARRANTY PERIOD

Dyvnaco establishes maximum labor fees which may be
charged by its service facilities (plus the cost of parts,
and shipping charges) without prior approval by the
owner, A current list of authorized service stations, and
the current established fee for any unit will be supplied
by Dymnace on requesl, Dynace cannot assurme responsi-
bility for service at other than Dynaco euthorized service
stalions. .

Dynaco rescrves the righl to limit the service facility
or the eslablished fees to two years from the date of pur-
chage, Dynaco assumes no liability or responsibility for
injury or damages sustained in the assembly or aperation
of this equipment, or for damage to other egquipment ¢con-
nected o it. Idvnaco reserves the right to make design
changes without the obligation to revise prior versiouns.
Prices and specifications subject 1o change without notice.
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