SERIAL NUMBER

This number must be men-
tioned in all communications
concerning this equipment.

STEREO PREAMPLIFIER
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SPECIFICATIONS

Inputs:

Outputs:

Controls:

Tone Control Range:

Distortion:

Response:

Transient performance:

Hum and noise:

Gain:

Impedances:

Tubes:

3 stereo low level: RIAA phono,
NAB tape head (714”), “Special”
(optional second phono, micro-
phone, etc.). 4 stereo high level:
FM-AM, FM-Multiplex, Spare,
Tape.

Tape output. Audio output.

Selector, Volume, Balance, Blend,
Individual Treble and Bass for each
channel, Tape Monitor, Loudness,
Scratch Filter, Power.

+ 14 db at 20,000 cycles. + 20 db
at 20 cycles.

Less than 0.05%, intermodulation at
2 volts (sufficient output to drive
any amplifier). Distortion does not
increase at lower settings of volume
control. Harmonic distortion below
the measurement capabilities of
regular commercial grade test
equipment.

+ 5 db 10 c¢ps to 40 kc. Response
not affected by position of volume
control.

Passes square waves without ringing
and with minimum deformation
from 20 cps to 20,000 cps. No over-
shoot or bounce on pulse type sig-
nals. Instantaneous recovery from
overload.

2 microvolt equivalent noise on
RIAA. 74 db below level of 10 milli-
volt signal.

60 db at 1,000 cycles on RTAA; 60
db on Tape Head; 20 db on Radio
and other high level inputs.

Output impedance 1,000 ohms; ter-
minating impedance 100,000 chms
or higher. Low level input im-
pedance 50,000 ohms; high level
input impedance 250,000 ohms.

4 12AX7 ECC-83; 1 12X4; 1 sele-
nium stack.
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INSTRUCTIONS FOR ASSEMBLY OF THE DYNAKIT PAS-3X PREAMPLIFIER

DESCRIPTION

The Dynaco PAS-3X stereo preamplifier is a versatile two
channel control center which permits either monophonic or
stereophonic reproduction from any program source (rec-
ords, tape, microphone, radio tuner) with any modern
amplifier. This preamplifier design is most renowned for its
low noise and low distortion, and it provides striking simplic-
ity of operation while retaining full flexibility for the enthu-
siast’s subtle adjustments.

The circuit of the Dynakit is unique, and is a subject of
patent applications. All stages are enclosed in feedback
loops and are adjusted for an absolute minimum of distor-
tion and noise. Signals going through the preamplifier are
not audibly changed by passage through this instrument,
proving that ils characteristics are ideal, since the goal of
any high fidelity equipment is amplification and reproduc-
tion of the original signal without change.

The preamplifier essentially has five parts. The power
supply is one part and is common to both channels. This
power supply contains a full-wave rectifier and a power
transformer. A separate rectifying system is used to provide
direct current to heat the filaments of the tubes. This is one
of the reasons why there is practically no hum in the Dyna
kit.

The remaining four sections have several functions. There
are equalizer-amplifier stages: high-gain circuits designed
to bring up the level of such devices as magnetic phonograph
cartridges and at the same time to impose the proper play-
back characteristic on the frequency response. There is one
of these stages for left and another {or the right stereophonic
channels. The remaining two sections consist of the two
amplifying-tone control stages, one for left and one for right
channel. High level signals such as those from a radio tuner
are fed through these stages, and the functions of volume
control, tone control, and similar control functions are
accomplished at these points in the circuit.

Although the left and right channels are essentially inde-
pendent, some control functions are common to both chan-
nels to facilitate use. For example, one volume control
controls the volume of both channels simultaneously. A bal-
ance control is used to adjust the relative levels between the
channels. A blend control, a unique Dynaco feature, permits
controllable reduction of the stereophonic effect in order to
eliminate any possibility of a “hole in the middle” which
characterizes some types of stereophonic source material
The selector switch also controls both channels simultane-
ously as do the subsidiary switching functions of scratch
filter, loudness. etc. However, the tone controls for each
channel are independent, because it has been found that
each channel must individually be adjusted for tonal halance
because of differences between loudspeakers and room
acoustics, which require such balancing in order to obtain
optimum sterecophonic effect,

Some of the hidden attributes of vour Dynakit lie in the
unusual circuit arrangement in which there is no possibility
of overloading of inputs regardless of the output signal of
the program source, nor is there any frequency discrimina-
tion as the volume is lowered. These common ailments of
other designs have been completely eliminated in the Dyna-
kit circuit. Some other built in advantages which are not
obvious are covered in the following section which concerns
the application of the Dynakit.

USING YOUR PREAMPLIFIER

Your Dynakit preamplifier has been designed to give you
long time performance, ease of operation. and complete flex-
ibilily to handle all control requirements of both simple and
elaborate Hi Fi systems. It serves as a central point of the
entire Hi Fi system to which everything else connects. On
the rear of the Dynakit are all of the input and output con-
nections. These come in two groups. The upper row is for
the left or “A” channel, The lower row is for the right or
“B" channel. If your Dynakit is used monophonically only,
you can use the upper row alone, aithough in some extremely
complex monophonic system it might be desirable to use the
lower row as a duplicate set of inputs, doubling the number
of possible signal sources. However, since there are inputs
for seven sources on either row, these should take care of
practically all requirements.

Two of the sockets for each channel are for outputs. One
of these, marked “audio output.” is connected to yvour power
amplifier or amplifiers. The other, muarked “tape out.” goes
into the high level signal input of a tape recorder if one is
used in the system. The input marked “radic” on the tape
recorder can be used for this function. When using this con-
nection, any signals going through the preamplifier can be
recorded by turning on the tape recurder while the normal
playing and operation of the preamplifier are not affected.

There are a large number of inputs for cach channel. The
three low level inputs {which include necessary equaliza-
tion facilities for low level source material} are for magnetic
phonograph cartridge, tape head tin a tape deck which does
not have its own electronic amplification, and “special.”
This special input can be used for a variety of functions
including an extra phonograph, microphone, a diffcrent
equalization characteristic, etc.

There are four high level inputs for cach channel. One of
these is for radio, one for multiplex, one for tape recorder
output ( for tape recorders which have their own built in pre-
amplifiers), and a spare which can be used for TV sets or
ather high level input sources. If vou do not have n multiplex
adapter or FM tuner with built in multiplex output, the
multiplex input can be used as an auxiliary high level input
source.

Also on the back of your preamplifier are four AC outlets.
Two of these are switched on and off with the front panel
on-off”" switch, and two are on all of the time. Switched
autlets can be used to power your amplifier and tuner, and
these will go un and off when you switch the preamplifier on
and off. The un-switched outlets should be used for devices
like the record player or tape recorder in which mechanical
switch-off at the apparatus s desirable.

The line cord comes out of the back panel. and this should
not be plugged in until you are familiar with the function of
all of the controls. When it is plugged in it should be in an
AC power source only. This preamplifier will not work on
DC current.

The front panel contains all of the operating controls and
switches. These will be discussed in turn.

Selector Switch

The selector switch is used to pick the program source to
which you want to listen. When switching from one input lo
another this switch takes care of both channels simultane-
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ously and also includes the necessary changes in equaliza-
tion for the different program material. Below this switch is
a small slide switch labeled Tape-INpUT. This is part of the
selection function. When this switch is on “input” (this
i1s the normal position), all program material to which the
sclector switch is set comes through the entire preamplifier.
When this switch is on “tape,” the only signal which can
be heard through the preamplifier is a signal which is
applied to the tape input socket- -normally the output of a
tape playback machine. However, while the switch is on
“tape,” the signal source to which the selector switch is
set will be available at the tape output socket on the rear.
The reason for this arrangement is that a tape machine
which has an extra head for monitor purposes can be
recording the program material selected by the selector
switch while flipping the TaPe-INPUT switch back and forth
permits the user to compare the sound source material with
the sound from the tape machine-—enabling an A-B com-
parison of the recording process.

Volume Control

The output of both channels is controlled simultaneously
by the volume control. 'This specially chosen control gives
close tracking of the two sterco channels so that the pro-
gram material will remain in balance over most of the
range of the volume cuntrol. The taper rate of this control
is chosen to provide a slow increase in volume over the
first half of rotation and a more rapid volume increase
above 12 o'clock. This enables most satisfactory operation
with both low and high efliciency speakers. Below the vol-
ume control is the loudness switch which permits you to
add loudness compensation at lower level settings of the
volume control. Because the ear is not as sensitive to ex-
treme frequencies at low levels of sound, when music is
played softly, it sounds thinner. The loudness compensa-
tion gives increased bass below 400 cveles and effectively
moves the listener toward the front of the concert hall.
When the switeh is off. there is no frequency diserimina-
tion in the volume control circuit, and this will be preferred
by the high fidelity purist, but most listeners will find that
its use in moderation will add enjoyment for listening at
low levels. This sonic correction does not add bhoom or
muddiness to the reproduction.

Blend Switch (Stereo-Mono Selector)

This switch fulfills the function of blending the program
material. At extreme counter-clockwise position the two
sterco channels are completely independent. As the control
is rotated clockwise, the stereo effect is progressivelv elimi-
nated. When the control passes the center position to the
point marked A -~ B.” the two stereo channels are being
added (ogoether. This is the proper position for playing mono-
phounic records as it s desirable to combine the sound
channels for maximum fidelity when playing monophonic
dises, The two positions labeled “A™ and “B” are positions in
which monophanic sound sources are sent through both
speaker channels. When on " A7 the left input source appears
through both: when on “RB.” the right input source appears
through bhoth loudspeakers. For example, if an AM-FM
tuner of the stereo Lyvpe is plugged into the radio sockets in
the rear, the “A™ position of this switch will give FM repro-
duction through both speakers, and the “B” pesition will
give AM reproduction through hoth speakers. It is also prac-
tical by using this switch to use any other pair of inputs as
separate monophonic sources. For example, it is possible to
use the “special” input as a microphone source on the “A"
channel and a monophonic cartridge input on the “B”
channel.
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Balance Control

Below the stereov-monophonic switch it a control which
adjusts the balance between the two channels. In center posi-
tion equal signals go through both channels. Rotation to une
side or the other reduces the signal in one channel. This is a
full range control which will permit cutting out sound from
one channel completely. The need for balancing exists be.
cause some program sources are not balanced accurately,
and it is also possible that the two loudspeakers being used
have different efficiencies. Thus a certain amount of balanc-
ing is semi-permanent in nature while other balancing func-
tions vary from program source to program source. Thus it
is frequently necessary to rebalance when changing records
or when switching the selector switch.

Tone Controls

There are individual bass and treble controls for cach
channel. These are of the type in which the center setting is
flat response without frequency discrimination. These con-
trols increase or decrease the signal level at frequency ex-
tremes depending on whether thev are rotated clockwise or
counter-clockwise. Normal “flat” use of these controls i 1n
the center position with variation made to correct the tonal
balance (o please the taste of the listener, Tt is recommiended
that these should be left centered and adjustments made
with reference to the flat setting rathoer than having the tser
fall in the habit of preserving a setting which offers a large
amount of tonal correction all the time. The reference point
shauld alwavs be the center setting which gives no frequeney
diserimination. It iz practieal also (o use the tone controls
to correct for record compensation characteristics of records
of old vintage which do not follow the RIAA standard play-
back characteristics.

Below the tone controls are located the scratch filter and
power switch. The scratch filter, when “on.” gives response
essentially flat to 7.000 cveles with oo rapid roll-off thereafter.
This is a unique configuration which removes high frequency
distortion and noise with practically no effeet on the music.
Since the offect is 26 high in the sudible range, the action of
the control will hardly be noticeable unless theve i= o <ignifi
cant amount of high frequencey component present. How-
ever, where there is @ great deal of hiss or high frequency
distortion, it can be reduced significantly by proper use of
the scratch filter,

GENERAL WIRING PRACTICE

Assemnbly of the Dynakit preamplifier is quite simple com.
pared to general kit assembly requiremenis. This is true he-
cause all eritical parts of the Dyvnakit are fuctory sssembled
for you on the printed circuit assemblies. Other parts are put
out in the open through a frec and uncluttered lavout so
there is easy accessibility for wiring or trouble shooting
purposes. Construction of vour Dyvnakit should not take
maore than about eight hotirs because of these simplifications.

Upon opening vour kit, check the components with the
parts list. Familiarize vourself with the components: thev
can be identified by comparison with the pictorial diagram
and by specified color coding. Proper color coding will be
mentioned for each resistor as i is used.

Tools required for easy assembly of your Dynakit are
soldering iron tsmall tip) or soldering gun. long nose pliers,
screwdriver, and wire cutters. Although not essential, a low
cost wire stripper and cutter of the type which ean he pur-
chased for less than $1.00 will greatly facilitate cutting and
stripping the various leads in the kit.



Good soldering technique is valuable in obtaining satis-
factory results from any electronic equipment. ALL SOL-
DERING MUST BE DONE WITH ROSIN CORE SOL-
DER. There is ho warranty on any equipment in which acid
core solder has been used. Make sure that the solder used is
plainly marked “Rosin Core.” If you have solder on hand
the origin of which is doubtful it is wise to obtain new 50/50
or 6040 rosin core solder. Whenever soldering is required,
the assembly instructions specify it by *“(S8).” If this sym-
bol is not shown after a connection is specified, it indicates
that further connections will be made at that point before
soldering.

Soldering is accomplished by heating the joint with the
iron until solder is hot enough to flow when touched to the
joint. It 1s not desirable to feed the solder to the iron. It
should be fed to the junction of iron and joint. After the sol-
der flows, the iron should be held in place for a few seconds
and removed when it is seen that the solder has contacted
both parts of the connection.  the lug and the wire ta which
it is connected. 1t should not show a ball of solder but a
smooth transition from solder to component lead.

Before applving solder the joint should be clean and the
lead should be crimped in place 50 as to have mechanieal
security. It is not necessary to wrap leads around contacts
many times. A single turn and pinching together with long
nose pliers is suitable. After soldering, there should be no
play at the joint if the lead is wiggled with a pair of pliers.
It is practical to do all soldering with a pencil type iron of
low wattage rating. A small tip is extremely useful when
working in a confined space. If a soldering gun is used, it
should be used with discretion since the amount of heat
available 1s far more than required for soldering light wires.

Component leads should be trimmed as they are used; the
length shouid be such that the proper connection can be
made from point to point without strain on lugs or compo-
net<. (‘are should be exercised not to allow wires to touch
one another unless they are actually connected to the same
puint.

The istructions which follow have been arranged for sim-
plified procedure in which the work can be done without
interference between the various portions of the wiring. It is
recommended that the instructions be followed on a step by
step basis, checking off each stage as it is completed. The
pictorial diagrams should be used for reference and all con-
nections checked against these before going on to the next
stage. If the wiring is done methodically and each step
checked carefully, vour preamplifier should work without
difliculty as soon as it is completed.

Mechanical assembly of front panel subassembly

Piace the front panel in front of you so that you are look-
ing at the inside. Note that the pictorial diagram identifies
the parts which are fitted in the various holes. These parts
are referred to by abbreviations B, for Balance Con-
trol, I.T for Left Treble, ete.

o Mount the pilot light socket, PL, with #4 hardware,
i the smallest size of serews, nuts, and lockwashers
suppliedi. Insert the #4 screw in the dimpled hole,
place the socket mounting flange over the screw, then
a lockwasher, and fasten securely with a #4 nut.

~

All four of the shide switches which mount on the
hottom of the panel have threaded holes in their
mounting flanges so that lockwashers and nuts are
unnecessary. Mount the AC power switch, PS, 1 the
one with two connecting lugsi. Note the location of

the connecting lugs of this switch in the pictorial.
Fasten with #4 screws.

Mount the scratch filter switch, FS. The remaining
slide switches are identical with six lugs in each.
Fasten with #4 screws.

]

rS

Mount the loudness switch, LS. Fasten with #4
SCTews.

(s3]

Mount the tape monitor switch, MS. Fasten with #4
SCrews.

@

There are two 750,000 ochm potentiometers, these are
the left bass control, LB, and the right bass control,
RB. For case of identification when wiring you may
mark the backs of these and other controls with their
symbols. Place a 354 lockwasher on the shaft of LB
and insert the shaft in the proper hole. Fasten with
a 45 nut.

|

3y Mount bass control. RB. Use a lockwasher on the
shaft, insert in hole, and fasten with a % nut

8

There are two 400,000 ohm potentiometers; these are
the left treble control, LT, and the right treble con-
trol, RT. These may also be marked for identification
later. Place a 3% lockwasher on the shaft of T.T and
mount it. Fasten with a 3% nut,

9 Place a %% lockwasher on the shaft of RT and mount
in the proper hole. Fasten with a 34 nut,
Be sure that all potentiometers are mounted with

their lugs [acing as indicated in the pictoriai.

1

Mount the dual 750,000 ohm balance control BC.
Use a 34 lockwasher and nut,

11

Mount the blend switch, BS, :switch with one wa
fer). Use a 34 lockwasher and nut. Mount the switch
s0 that the red dot on the frame is at the top.

|3

Mount the dual 250,000 ohm volume control VO, us-
ing a 3% lockwasher and nut.

The selector switch, 88, (with three wafers) will be
mounted later after it is wired.

Wiring front panel subassembly

In the following procedure, a number of wires will be con-
nected only at one end. The other ends of these will be
connected later when the sub-assembly is connected to the
main chassis.

REMINDER All lengths of wire specified include 1,7
at each end from which the insulation should be stripped un-
less other instructions are given for the amount of stripping.

Lo ) Twist together a pair of 515" black wires. From one
pair of ends connect one to PL lug #1 + Sy, Connect
the other to PL lug #2 ¢S,

21 ) Twist together a 107 black wire and a 147 black wire
s0 that one pair of ends are even. From the even pair
of ends connect one to PS lug #1; connect the other
to PS lug #2.

3 1 Trim each lead of the .02 disc capacitor to %", and
slide a 14" piece of insulating sleeving over each.
Connect one lead to PS lug #1 {S). Connect the
other lead to PS lug #2 (S:. Position the capacitor
under the switch.

44

Strip one end of a 27 black wire 8. Feed the
longer bare end through FS lug #4 and connect to
FS lug #1.



{1
14¢
| BY

16+

17¢

18¢

19¢

20k

Feed one end of a 3.3 megohm (orange-orange-green)
resistor through FS lug #5 and connect to FS lug #4
:S). Connect the other end of the resistor to FS lug
#6. Leads of resistors should be trimmed to size as
they are used to make proper and neat connections.

Connect une end of a 5” red wire to FS lug #6 (S).

Feed one end of a 3.3 megohm ( orange-orange-green)
resistor through FS8 lug #2 and connect to FS lug #5
(S}. Connect the other end to FS lug #3. Solder at
FS lug #2.

Connect one end of a 4147 green wire to FS lug #3
(SH.

Connect one end of a .002 mfd tubular capacitor to
RT lug #1 1S:. Connect the other end to RB lug #1.

Connect one end of a .002 mfd tubular capacitor to
LT lug #1 ¢S). Connect the other end to LB lug #1.

Connect one end of a .02 mfd tubular capacitor to LT
lug #3 18, Connect the other end to FS lug #1.

Connect one end of a .02 mfd tubular capacitor to
RT lug #3 (S:. Connect the other end to FS lug #1
(Sy.

Connect one end of a 214" red wire to RB lug #1 (S).
Connect one end of a 3%,” red wire to RT lug #2 (S).
Connect one end of a 3” red wire to RB lug #2 (S).

Cut the t«+) lead of a 1 mfd capacitor to %"

Connect this (+) end to RB lug #3 (S).

) Connect one end of a 314”7 green wire to LB lug #1
(S).

) Connect one end of a 414" green wire to LT lug #2
(S).

} Connect one end of a 314" green wire to LB lug #2

(S).

» Cut the ¢+ lead of the remaining 1 mfd capacitor
to 3,”. Connect this (+) end to LB lug #3 (S1.

NOTE: The lugs of the switch BS are counted counter
clockwise starting at the top left lug when viewed from the

rear.

21¢(

22¢

231

251

261

271

y Connect one end of a 47,000 chm (yellow-violet-or-
ange) resistor to BS lug #12 (8. Connect the other
end to BS lug #10.

) Connect one end of a 614 green wire to BS lug #10
(S). Connect the other end to MS lug #2 (S).

} Connect one end of a 2” black wire to BS lug #11
(S). Connect the other end to BS lug #6.

i Connect one end of a 47,000 ohm i yellow-violet-or-
ange) resistor to BS lug #9. Connect the other end
to BS lug #7 | S).

i Connect onc end of a 714" red wire to BS lug #9 (S).
Connect the other end to MS lug #5 1 8).

+ Connect one end of a 144" red wire to BS lug #8.
Connect the other end to BS lug #4.

» Connect one end of a 33,000 ohm (orange-orange-
orange; resistor to BS lug z#4 (8). Connect the
other end to BS lug =3

v Connect one end of a 68,000 ohm : blue-grey-orange
resistor to BS lug 23 181, Connect the other end Lo
BSlug 22 8.

) Connect one end of a 3” green wire to BS lug #1 1 S).
Connect the other end to BC lug #4 (S).

30¢

31

32t

331«

341

351

361

37

38

39

40

41

44¢

45¢
46¢

1 Connect one end of a 114" black wire to BS lug #6

18S). Connect the other end to BC lug #1.

Connect one end of a 214”7 red wire ta BS lug # 8 (8.
Connect the other end to BU lug #3 Sy,

Connect one end of a 27 red wire to BC lug #2 (8).
Connect the other end to VO lug #1 S

Connect one end of a 8 red wire to VC lug #2 (8.

Connect one oend of a4 47 green wire to VO lug #6 (S),

Connect one end of a 27 black wire to BRC lug #1 (S
Connect the other end to VU lug #7.

Connect one end of a 2417 green wire to BC lug #5
(8. Connect the other end to VO lug #5 (8

Feed one end of a 4700 ohim yellow-violet red i re-
sistor through VO lug #7 and connect fo VO lug #3.
Connect the other end to 1S lug #1

Connect one end of a 4700 ohm ¢ vellow-violet red)
resistor to B(' lug #6. Connect the other end to LS
lug #4.

Connect one end of a 315”7 black wire to VO lug #3

(S,

Connect one end of a 27 black wire to BC lug #6 (S) .
Connect the other end to VO lug #7 ¢S5,

Connect one end of a .1 infd tubular capacitor to LS
lug #4 +S). Use sleeving on bare wire to prevent
contact with adjacent parts. Connect the other end to
VC lug #4.

Connect one end of a 3147 red wire 1o VC lug #4 (8).
Connect the other end to LS lug #5 (S).

Connect one end of a .1 mfd tubular capacitor to LS
lug #1 {(8). Connect the other end to VO lug #8

Connect one end of a 3”7 green wire to VO lug #8
(8. Connect the other end to LS lug #2189,

Connect one end of a 12”7 red wire to MS lug #6 (S,

Connect one end of a 137 green wire to MS lug #3
(8).

Main chassis mechanical assembly
Clonsult the pictorial for location of components.

1

21

41

7 Mount the power transformer ( PA-211 or PA-522;
in the right rear corner of the chassis. Use #8
screws, lockwashers, and nuts. The screws are in-
serted from the bottom of the chassis with the screw
heads below the chassis. Note that the red and red/
yellow transformer wires go through the hole nearest
the side of the chassis and the black wires go
through the hole nearer the rear edge of the chassis.
Mount the seven pin socket in the next group of holes
toward the front. The socket is mounted {rom the bot-
tom of the chassis and fastened with #4 hardware.
Instead of a lockwasher use the singile ground lug on
the front mounting screw but use a lockwasher on the
other screw. Observe that the open space between pins
#1 and #7 should face the cutout for the filter
capacitor.

Mount the quadruple section filter capacitor {in a
can} in the special cutout just in front of the tube
socket. Note the symbols at the base of each connect-
ing lug; be sure these are located according to the
pictorial. Fasten the capacitor can by giving each
mounting tab a half twist with your pliers.

Insert the long #8 screw in the small hole near the
rear center of the chassis from the bottom. Fasten it

~—



in place with a #8 lockwasher and nut. Place the two
2000 mfd capacitors on either side of the screw, pay-
ing particular attention to the location of the positive
and negative svmbols on each one as indicated in the

lug of the rectifier. Feed this pair of wires through the
hole in the chassis. Connect one wire to printed cir-
cuit board PC-5 eyelet #18 1S). Connect the other
wire to PC-5 eyelet #19 : Sy,

pictorial diagram. 7¢ ) Cut a picee of black wire and a piece of red wire cach
Place the capacitor bracket on the serew over the ca- 814" long. Twist these together Connect one end of
pacitors and then place the seienium rectifier on the the red wire to the red lug on the selenium rectifier
screw so that the yellow connecting lug faces to the and one end of the black wire to the hlack lug on the
rear and the red and black lugs face the power trans- rectifier. Feed this pair through the hole in the chassis.
former. Now place the one lug te'rmmal on the screw Conneet the red wire to printed circuit board PC-6
al”Idlfanﬂzl(h(‘ whole assembly with another #8 lock- evelet #1518, Connect the black wire to I’C-6 eve-
washer and nut. let #14 (S
) Mount the printed circuit board PC-5 at the large 8( ) Connect the negative ¢ — 1 lead of the 2000 mid capac-
cutout in the chassis. The board is mounted below itor nearest the rear of the chassis to the black lug of
the chassis. Note that most of the eyelets are at the the rectifier (8). Connect the positive (=) lead of
forward cdge. Use #4 hardware. the other capacitor o the red lug of the rectifier 18).
The printed circuit board PC-6 is mounted at the (jonnj(rd h.(,”; the ”lmﬂ,j r'xing positive lead of the one
other large cutout, also below the chassis, and with #4 ('dpaut()r.a‘n( Fhe negative lead of the uth(‘r.‘tn the one
hardware. Be sure to orient the board properly, as lug terminal at the top of the rectifier (8
indicated by the pictorial diagrams. 9¢ )y Connect one end of a 1147 black wire to pin 47 of V1
Yy With four #6 sheet metal scrows fasten the front panel ‘S anvppt the chnr end to lug #1 of the quad-
. . ruple section capacitor.
sub-assembly to the main chassis. ]
100 ¥ Connect one end of a 10000 ohm  brown-black
2] resis hig #1 of the quad capacitor Sy,
Wiring the main chassis orange| resistor to .
Connect the other end to lug #2 of the quad capacitor.
sl()}l]((l:r\::‘:;\:‘)rrl; t%‘;g{“?‘g:{r}:;:“:’g;ﬁg&“\;;‘?:hh;:l‘; 11¢ + Connect one end of a 10,000 ohm - brown-black-
be referred to in J;lméso)inﬁfructt‘it;nq Before making a orange) resistor ta lug #2 of the quad capacitor. Con-
SRR el T nect the other end to lug #3 of the quad filter.
connection to the hoard, " tin’ the stripped portion of . )
the wire to be connected by heating it with the solder- 1205 Connect one end of a 47.000 ohm . _\'ello.w-x-'inl(\t‘
ing iron uand touching solder to it. To solder to the orange) resistor to lug #2 of the quad capacitor + 8.
evelet, heat the evelet with the iron, insert the wire in (“Onn.vct the other end to lug #4 of the capacitor. Use
the evelet when the solder lows, remove the iron, and slee-ving on the hare wires
allow a few seconds for the solder to set. Although the 13¢ ) Connect one end of a 4” hlack wire to lug #3 of the
metal eyelet does protect the printed wiring from quad capacitor (3. Connect the ather end to eyelet
overheating, a small iron should be used to avoid ex- #16 of PC-5 (S, :
cessive heat. Where the wire connects to an eyelet ) . .
ahove the board, tilt chassis on end; heat the cyelet 14( ) Connect one end ?f a 1,4 black wire to lug #4 of the
below the board while inserting tinned wire end from quad capacitor 1S). Connect the other end to evelet
above When the wire connects to a terminal above #160of PC-6 (8)
the board, the top of the terminal should be heated. 15¢ ) Connect one end of an 814" black wire to the ground
Twist together the two red transformer leads. Connect lug W}-“Ch 15 one f)f thg mounting prongs of the quad
one red lead to pin #1 of the seven pin socket V1 (S). cagacxtor (s’# l boe’gu;(orial ' and connect the other
Connect the other red lead to pin #6 0of V1 (8. end to evelet #1 of PC-5 8.
Connect  the red-yvellow lead to a ground lug 16( ) Connect one end ?f a 12” black wire to the ground lug
imounting tab! of the quad filter capacitor. (See githsfq#?‘dﬁmga)mk;r. C".":"’c." :he other end to eyelet
pictorial) -6 151, « See pictorial)
Connect one of the black twisted pair of wires from 17¢ 1 Connect one gnd of a 14% l‘nlack wire to the same
PL IUgS #1 and #2 to p‘n #3 of V1. Connect the other gr()und lug as IH‘S[(‘P 16 1 8). Connect the other end to
of the pair to pin #4 of VI evelet #11 of PC-6 (S).

4( ) Twist together a pair of 9” black wires. Connect one 18(¢ ) Connect one end of a 114" black wire to the ‘ground
end of one wire to pin #3 of V1 (8). Connect one end lug at the tube socket mounting screw «S). Connect
of the other wire to pin #4 of V1 (8). Feed the twisted the at}‘l)er. end to the same capacitor ground lug as in
pair through the hole between the transformer and step #2 (S).
the 2000 mfd capacitors. Connect one of the pair to The following steps up to step 35 all refer to PC.5.
the l.ug terminal wh‘?h is mounted abqve the selenium 19¢ + Connect the hlack wire from VO 3 to ovelet #1 (S
rectifier. Connect the other of the pair to the yellow This i . . ) :
lug of the rectifier his is the second wire (o eyelet #1.

5( ) Twist together the blue transformer wires. Connect 20¢ 1 Connect the green wire from VC 8 to eyelet #2 8.
one of the blue wires to the yellow lug of the rectifier 91 ¢ . : . .

. - i ) C ¢ > 2 2 ‘elet #3 (8
(S). Connect the other blue wire to the lug terminal 21 onnect the green wire from LT 2 to evelet #3 (S).
on top of the selenium rectifier, 22(¢ ) Connect the green wire from LB 1 to eyelot #4 1 S».
6( ) Twist together a pair of 6” black wires. Connect one 23¢ ) Trim the remaining lead of the capacitor from LB 3

end of one wire to the red lug of the selenium recti-
fier; connect one end of the other wire to the black

as required, and connect it to the top of eyelet #5
{8). Be sure it clears adjacent circuitry.



[ ST AN B (7
(o2 IV

o
-3

28
29

30

po]
(]

33

34

¥ Connect the green wire from LB 2 to evelet #6 (S).

¥ Connect the green wire from FS 3 to eyelet #15 (8,

) Connect the black wire from FS 4 to evelet #8 1 S)

)

- —

-

Dress the red wire from VU 2 close against the front
of the chassis. Connect the red wire from VC 2 to eye-
let #9 (S).

Connect the red wire from RT 2 {o eyvelet #10 (S,
Connect the red wire from RB 1 to evelet #11 (81,

Trim the remaining lead of the capacitor from RB 3
as required, and connect it to the iop of eyelet #12
i8S+, Be sure it clears adjacent circuitry.

Connect the red wire from RB 2 to evelet #13 (81,
Connect the red wire from FS 6 to evelet #17 (S

Conneet one end of a 127 red wire to evelet #14 181
Heat the evelet from the bottom and insert the wire
from the top of PC-5.

Connect one end of a B green wire to evelet #7 (8.
Heat the eyelet from the bottom and insert the wire
from the top.

Connect one end of an 8147 black wire to evelet 41
185, This wire is to be connected at the top of the
board. There are abready two wires connected at the
hottom of the board, Be careful to see that al three
wires are properly soldered.

Back panel mechanical assembly

Place the back panel in front of you so that you are look-
ing at the inside.

14

i

)

At the bottom right of the panel there are four groups
of holes in a row, each with a rectangular hole and
two small round holes. Mount an AC outlet at cach
of these using #4 hardware.

Insert the rubber grommet in the 3% hole at the right
end of the panel.

The multiple input connectors are next; note that
each socket has a long center terminal and a short side
terminal. The short side terminal is the ground lug.
Mount the two four socket connectors in the two right
hand cutouts with four sets of #4 hardware each.

Mount the two five socket connectors in the remain-
ing cutouts. Note specifically the arrangement of the
sockets: the odd side ¢ ground: lug goes to the ex-
treme left. Use #4 hardware. Be sure the sockets do
not contact the chassis.

Back panel wiring

The upper row of sockets is the left channel socket group.
The lower row is the right channel group.

1i

21

3

3

Connect a 27 black wire to the ground short: lug
of left socket #1. Connact the other end to the pair
of ground lugs between left sockets #2 and #3 (S).

Connect one end of a 245" black wire to the pair of
ground lugs between left sockets #4 and #5108y, (fon-
nect the other end to the pair of ground lugs between
left sockets #6 and #7.

} Connect one end of a 10 ohm  brown-black-black s

resistor to the pair of ground lugs between left sockets
#6 and #7 (S, Connect the other end to the pair of
ground lugs between left sockets #8 and #9.

4(

5¢

6(

74

8¢

9(

10¢

13

144

—

~

} Connect one end of a 510,000 ochm resistor (green-

brown-yellow ) to the pair of ground lugs between left
sockets #8 and #9. Connect the other end to the long
lug left socket #9.

Strip a 2” piece of wire completely. Connect one end
to the ground lugs between left sockets #8and #9 (S ..
Connect the other end to the pair of ground lugs be-
tween right sockets #8 and #9.

Connect one end of a 510,000 ohm (green-brown-
vellow) resistor to the ground lugs between right
sockets #8 and #9. Connect the other end to the long
lug of right socket #9.

Connect one end of a 10 ohm ( brown-black-biack)
resistor to the ground lugs between right sockets #8
and #9 (8. Connect the other end to the pair of
ground lugs between right sockets #6 and #7.

Connect one end of a 214” black wire to the ground
lugs between right sockets #6 and #7 (S). Connect
the other end to the pair of ground lugs between right
sockets #4 and #5 (81,

) Connect one end of a 27 black wire to the ground lugs
between right sockets #2 and #3 (8). Connect the
other end to the ground lug of right socket #1.

-

Connect one end of a 37 black wire to lug A of AC
outlet #1 (S, Connect the other end to lug A of out-
et #2.

Connect one end of a 3" black wire to lug B of outlet
#1 (S Connect the other end to lug B of outlet #2.

Connect one end of a 37 black wire to lug B of outlet
#2. Connect the other end to lug B of outlet #3.

Connect one end of a 3”7 black wire to lug B of outlet
#3 (8. Connect the other end to lug B of outlet #4.

Connect one end of a 3” black wire to lug A of outlet
#3 (S, Connect the other end to lug A of cutlet #4.

Selector switch subassembly

Note that there is a red dot on the forward part of the
frame of the selector switch. This is between lugs #1 and #12.
The lugs are numbered from the red dot in clockiise fashion
when viewing the switch from the front. This 15 true for all
three wafers: the front wafer : closest to the shaft) will be
called wafer A, the middle wafer B, and the rear wafer C,
Where a pair of lugs is al one position. the wire is passed
through both. and they are wired as if they are a single lug.

+ Connect one end of a 27,000 ohm < red-violet-orange)
resistor to lug #2 of wafer B. Connect the other end
tolug #100of wafer B (S

Connect one end of a 750 PF «or MMF ' capacitor
to lug #2 wafer B. Connect the other end to lug #11
wafer B 1 S,

Connect one end of a 27,000 ohm : red-violet-orange s
resistor to wafer B lug #4 (S). Connect the other end
to waler B lug #8.

Connect one end of a 750 PF (or MMF | capacitor to
wafer B lug #5 (S). Connect the other end to wafer
B lug #8.

Connect one end of a 114" red wire to wafer A lug #4
(8S). Connect the other end to wafer A lug #7.
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s Connect one end of a 17 red wire to wafer A lug #10.

Connect the other end to wafer A lug #12 (8).

(‘onnect one end of a 1V, green wire to wafer C lug
#4 1S, Connect the other end to wafer C lug #7.

Connect one end of a 1”7 green wire to wafer C lug #10.
Connect the other end to wafer C lug #12 (8).

Connect one end of a 127 red wire to wafer A lug #1.

¢ Connect one end of a 33,7 red wire to wafer A lug

#1851,

Connect one end of a 37 red wire to wafer A lug #2
(8.

Connect one end of a 915" black wire to wafer A lug
&3

Connect one end of o 237 black wire to wafer A lug
#3 8.

Connect one end of a 27
Sy,

red wire to wafer A lug #5

. Conneet one end of 2 7157 red wire to waler A lug #6

8y,

Connect one end of a 77 red wire to wafer A lug #7

'S

Connect one end of a 7° red wire to wafer A lug #8
iSi.

Connect one end of a 97
1850

red wire to wafer A lug #9

Connect one end of a 945~
#10 (S

red wire to wafer A lug

Conneet one end of a 10147 red wire to wafer A lug
#1181,

» Connect one ond of a 3447 red wire to wafer B lug

#2 .S

Connect one end of a 47 red wire to wafer B lug #12
8
Sy.

; Conneet one end of a 37 green wire to wafer B lug #6

-

18

Connect one end of a 44" green wire to wafer B lug
#R 8.

Connect one end of a 77 green wire to wafer C lug #1.

Connect one end of a 77 green wire to wafer  lug
#1185,

Connect ong end of o 247 green wire to waler O lug
#2:S).
Connect one end of a 8 black wire to waler C lug #3.
Connect one end of a 2347 black wire to wafer U lug
#3 ¢S,

Connect one end of a 21,7 green wire to wafer C lug
#H 8

('onnect one end of a 6”7 green wire to wafer C lug #6
(S,

Connect one end of a 67 green wire to wafer C lug #7
(8.

Connect one end of a 314" green wire to wafer C lug
#8 1S

34

35

361

} Connect one end of a 415" green wire to wafer C lug

#9 (8.

y Connect one end of a 6” green wire to wafer C lug

#10(S).

3 Connect one end of a 615" green wire to wafer (' lug

#11 (S).

Final assembly

Fasten the back panel assembly to the main chassis with
four sheet metal screws.

1¢

21

12¢

131

14(

15¢

16¢

171

18¢

o

y Connect the short black wire of the twisted pair from
PS #1 and #2 to lug A of AC outlet #4. Connect the
long black wire of the pair to lug A of AC outlet #2.

(Connect one of the black transformer leads to lug A
of outlet #4 (S). Connect the other black trans-
former lead to lug B outlet #4 (S,

NOTE: If you are using the optional 120/24n voit power transformer
PA-522, replace this step with the steps specified on Page 13,

Install the selector switch SS. Place a 33 lockwasher
on the shaft, insert in hole S8 and fasten with a 3
nut. Be sure that the red dot on the frame of the
switch is at the top.

Connect the short red wire from SS wafer A lug #1
to MS lug #4 (8.

Connect the red wire from S8 wafer A lug #2 to eye-
let #1 of PC-6 ¢ 8).

Connect the short black wire from SS wafer A lug #3
to eyelet #4 of PC-68 (S) (In addition to the wire
already soldered below the board).

Connect the red wire from SS wafer A lug #5 to eve-
let #6 'S) of PC-6.

Connect the red wire from SS wafer A lug #6 to right
input socket clong lug) #3 ¢S,

Connect the red wire from SS wafer A lug #7 to right
socket (long lug) #2 (S).

Connect the red wire from SS wafer A lug #8 to right
socket {long lug) #1 (S).

Position the long black wire from SS wafer A lug
#3 across the rear of the wafer, between the center
rotor shaft and the lower spacer. Wrap this wire
around the three red wires from lugs #6, #7 and #8,
and connect it to the ground (short; lug of right
channel input socket #1 (S).

Connect the red wire from SS wafer A lug #9 to right
socket #4 (S).

Connect the red wire from SS wafer A lug #10 to
right socket #5 ( S).

Connect the red wire from SS wafer A lug #11 to
right socket #6 { 8).

Connect the long red wire from SS wafer A lug 41 to
right socket #8 (8).

Connect the red wire from MS lug #6 to right socket
#7 (S},

Connect the red wire from PC-5 eyelet #14 (top of
board) to right socket #9 (S,

Connect the red wire from SS wafer B lug #12 to
PC-6 terminal #2 (8). These elevated terminals
facilitate lead connections to eyelets which are diffi-
cult to reach. For best results, first heat the terminal
with the iron, and flow a small quantity of solder
into it. Then “tin” the wire end with solder before
inserting it into the terminal.
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VOLTAGE CHART

Tube pins num-
bered clockwise
viewed from the
bottom.

All readings taken
from pin to chassis
{except #3 and
# 4 of 12X4) using
a vacuum tube
voltmeter.

Either tube PC-6

1 115VvDC
20
3.7vDC
40

5 =x11vDC
6 135vDC
70

8 8BVDC

Either tube PC-5
175V DC

0

1.45V DC

Less than 1 volt
+=11VDC
200 v DC

0

1.25 v DC
+=55VDC

12X4
1 335V AC
20
3
10.5V AC

VO NOUL &E W -

35VAC
05V DC

4

50
63
7 4

Quad Filter

Capacitor
B 405V DC
A 355VvDC
— 330V DC
- 210vDC

n



