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This board replaces the large can capacitor in the power supply section of the Dynaco PAS Pre-Amplifier, as well as
the selenium filament rectifier and the two large filament filter caps. Exact replacements for the original can capaci-
tors are difficult to find. The values needed can be built up with various replacement caps, but the installation of all
the needed capacitors tends to make the amplifier very messy. This circuit board uses readily available circuit board
mounted capacitors. There is a large range of values and voltages available in this form factor. The board easily
holds similar capacitor values to the original can caps with room to spare. The capacitor values can be increased
substantially and still fit on the board and in the amplifier. As an added bonus, the cost of all the caps needed is al-
most the same as a single modern twist lock capacitor. The capacitor board is shown above, with substantially in-
creased capacitor values. For the second, third and fourth section, the values have been increased from 20 uF per
section to 47 uF per section. The first section which is hooked directly to the regulator should not be increased past
47 pF if the tube rectifier is used. If solid state rectification is to be used, this limitation does not apply (Diodes are
provided on the board for solid state rectification).

This board bolts to the 8-32 mounting bolt that the original filament power supply was attached to. The original
quad cap can be left in place. The board is mounted via a central hole. Four additional holes are provided for addi-
tional supports, but this requires chassis drilling and is not suggested.

Quantity Value
2 10 KQ 1watt
1 47 KQ 1watt
4 47 uF 450v
2 0.1 uF 630v (optional)
2 1800 uF 25v
4 1N4007 Diodes
2 Fuse Holder Clips
1 0.0625 Amp Fuse

Dyna PAS Capacitor Board Parts List



Board Assembly Instructions
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Step 1: Install the resistors, these are
not directional, and may not look
exactly like the ones shown below.

Step 2: Install diodes. These are
directional, and the silver stripe has
to align with the thick white stripe
on the silkscreen. As a check, the
lead next to the silver strip needs to
go to the square pad on the backside
of the board. Two diodes are needed
if using the 12X4 regulator, four di-
odes are needed if you are replacing
the 12X4 with solid state rectifica-
tion. The diodes at the top of the
figure to the right are the optional
ones used only in place of the 12X4.




Step 3: Install the fuseholder clips
and the two film capacitors. These
elements are optional. The fuse is a
good idea to protect your transformer
and potentially your house in case of
a malfunction. The film caps bypass
the electrolytic capacitors for the line-
stage and phono-stage. The capaci-
tors are non-directional and can be
oriented either direction.

{

Step 4: Install the four large electro-
lytic capacitors. These are directional
and the negative terminal and nega-
tive strip must face the center of the
board as shown in the figure to the
right.

Step 5: Install the two smaller elec-
trolytic capacitors for the heater cir-
cuit. these are also directional and
must be installed so the negative
band faces the film capacitor location
as shown in the figure to the right.




Attach Red Transformer

Either or,
Not both

If NOT using 12X4
Attach to PC-5

Wires Here Eyelet 16

If Using 12X4
Attach to Pin 7

Attach to PC-6
Eyelet 15 ~

Attach to PC—S/
Eyelet 18

Blue Transformer
Wires from Light 3

Attach to PC-6
Eyelet 14 “\

Attach to PC-5
Eyelet 19 =

° )
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Insert in series with
one transformer
primary (black) wire

Bluel

Blue

Redl

Red

Attach to Attach to Chassis Attach to PC-6
Chassis Using Via Mounting Bolt Eyelet 16
Jumper Wire
Dyna PAS Capboard Wiring Guide
D3 PC-5 (18)
Fil
oyel 8,
Diode IN4 00’
PC-6 (15)
==C6
25V eyel 5,
Fil 1800uF
=~C5
25V
D4 1800 uF PC5 (19)
K eyel 9,
Diode IN4007
PC6 (14)
cyel 4,
PC-5 (16)
eyel 6,
PC-6 (16)
12X4
eyel 6,
Cathode R3
o 1 Watt
. i o 47K
—L 1 Watt —L 1 Watt l 4
Diode 1IN4007 10K 10K j
D2
B+ Cl C2 =3 C3a e Cda
450V 450V 450V 630V 450V 630V
Diode IN4007 47 uF 47 uF 47 uF 0.1uF 47 uF 0.1uF

Dyna PAS Capboard Schematic



Capboard Installed in Dyna PAS Preamplifier



Board Etching Tips

The artwork is printed onto transparency film from a laser printer, print it three times. Cut out two of the prints with
about a quarter inch of clear space around the circuit board image. Then carefully tape these two copies to the uncut
one after carefully aligning the traces of the overlay to the uncut sheet's traces. When finished, there should be three
perfectly stacked copies. This increases the contrast of the final image. When a transparency is printed with a laser
printer, there are usually holes in the black printed parts. And the blacks aren't all that black when it is held up to the
light. Overlaying makes the blacks much more black, and gets rid of the holes. Now the artwork is ready to use.
For double sided boards, the two sheets of artwork can be taped securely together on three sides after carefully
aligning the traces on each side. this forms an envelope which the circuit board gets slid into. It's helpful to tape the
board in place inside the envelope with a single piece of tape. This will prevent the board from shifting when it is
flipped over to expose the second side.

This method uses GC positive sensitized boards and developer. The FR-4 fiberglass 1 Oz. grade board works very
well (they can be gotten local electronics stores). The board emulsion is sensitive to UV light, A good source of UV
to expose the board is a GE sunlamp. The sunlamp is hung so the bottom of the bulb is about 12" above the board.
The exposure time is 9 minutes. With a yellow incandescent bug light-bulb on, pull the protective coating off the
board and carefully align the artwork on top of the board. Then cover the artwork with a piece of glass to hold the
artwork against the board (just like making a contact print in photography). Then turn the sun lamp on for 9 min. If
a sunlamp is unavailable, the sun at noontime (on a clear day) can be used exposing the board for about 20 minutes.

The exposed board gets dumped into the developer which has been mixed up beforehand. The developer says to use
a 1:9 concentration of developer to water, but a 1:5 mix can be used, which works faster and can yield slightly better
results. However the timing is more tricky, so it is not recommended for the first time. Submerge the board into the
developer (A photography developer tray works very well), and rock the solution back and forth over the board. The
exposed parts with start to dissolve. The emulsion is green and it will wash away exposing the copper underneath.
This is the tricky part. The board must be removed when all the emulsion is off the exposed areas. If the board is
removed too soon, the emulsion won't be completely dissolved off the exposed areas and it won't etch, if the board is
in the developer too long all the emulsion dissolves and all that is left is a bare board. With the 1:9 solution this time
window is about a minute, with a 1:5 solution it's about 20 seconds. The board is removed from the developer and
washed off with room temperature water, then scrape at a an exposed area and see of there is any emulsion left there.
if there is, place the board back in the developer for a few seconds. Repeat this as necessary until the exposed areas
clear. With a little practice, it's pretty obvious when it's time to pull the board out. Do all the developing using the
yellow bug light. When the board is done, wash it off and let it dry. Be careful of the emulsion, it's easily scratched,
especially when fresh from the developer.

Next, drop the board into an etching solution. Ferric Chloride is available from the same electronic outlets where
the GC boards and developer are purchased or from Radio Shack. Ferric Chloride is a nasty smelling, iodine look-
ing, serious staining stuff. Pour out the developer from the tray, wash it out and add the etchant. Then put the board
into the etchant and rock gently back and forth for about a half hour or so, until all the exposed areas are clear. Then
remove the board and wash it clean. The emulsion can then be removed with acetone or alcohol.

Then all the holes need to be drilled in the board. A Dremel moto tool works well for drilling the small holes, a
small drill press would also work.



SERIAL NUMBER
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tioned in oll communica-
tions concerning Dynakit.
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DESCRIPTION

' Your Dynakit preamplifier PAS-2 is a versatile, two chan. .

nel preampiifier control tinit, which permits either mono-

phonic or stereophoni¢ - reproduction from any modern -
‘program source with-gny-type of modern amplifier. This

: ._ preamplifier is a self-powered unit which contains al] the

- necessary amplification, equalization, and control facilities -
for playing phonograph records, tape, radio, microphone,
or other such sources either stereophonically, or monophoni. . -

' cally. : .

‘The cireuit of the Dynakit s 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

“notaudibly changed by passage through this instrument,

proving that its characteristics are ideal, since the goal of
any high fidelity equipment is amplification and reproduc-

" “tion of the original signal without change.
“The preamplifier egsentially has five parts. The power

- ..supply is one part and js common to both channels. This

©  power supply contains a full-wave rectifier and a power
... fransformer. 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 for the right steresphonie

" 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 2 radio tuner
“are fed through these stages, and the functions of volume
«control, fone control, and similar control functions are -

" accomplished at these points in the circuit.

Althotigh the left and right channels are sssentially inde-

...pendent, some control functions are common te 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 unigue 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 eontrols 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 balance

...because of differences between loudspeakers and room -
. acoustics, which require such balancing in order to obtain

. -optimum gtereophonic effect. S L
- Bome of the hidden attributes of your Dynakit He 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- -

" iion as the volume is lowered. These common ailments of
- “other designs have been completely eliminated in the Dyna-

kit circuit. Some other builf in advantages which are not
- vhyicus are covered in the following section which coneerns
" . the application of the Dynakit, .

. INSTRUCTIONS FOR ASSEMBLY OF THE DYNAKIT STEREO PREAMPLIFIER

USING YOUR PREAMPLIFIER
Your Dynakit preamplifier hag been designed to give you -

* long time performance, ease of operation, and complete flex-
* ibility 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, - )
wou can use the upper row alone, although in some extremely B

compiex monophonic gystem it might be desirable to use the

“lower row ag 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
pracitically all requirements.

Two of the sockets for each channel are for outputs. One -
of these, marked “sudio output,” is connected to your power

“amplifier or amptifiers. The other, marked “tape out,” goes - .

into the high level signal input of a tape recorder if one is

.used in the system. The input marked “radio” on the tape - . -
recorder can be used for this function. When using this con- L

nection, any signals going thwough the preamplifier can be

.recorded by turning on the tape recorder while the normal
.. plaving and operation of the preamplifier are not affected.

There are a large number of inputs for each channel. The

. three low level inpuie (which include necessary equaliza-

tion facilities for low level source material) are for magnetic

. phonograph cariridge, tape head {in 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 exira  phonograph, microphone, a different
equalization characteristic, etc.

There are four high level inputs for each channé!; .(.'Z.lne of
these is for radio, one for muitiplex, 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 setz or
" other high level input sources. If you do not have a multiplex

adapter or FM tuner with built in muitiplex output, the

- multiplex input can be used as an suxiliary high level input
... source.

Also on the back of your preamplifier ave four AC outlets.
Two of these are switched on and off with the front panel

" “on-off’" gwitch, and two are on all of the time. Switched
-.outlets can be used fo power your amplifier and tuner, and

these will go on and off when you switch the preamptifier 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 is desirable.

The line cord comes out of the back panel, and this should .
not be plugged in until vou 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 coritains all of the operating controls and - -

switches. These will be discussed in turn.

Selector Switch
The selector switch is used to pick the program sonrde'tb

.. which you want to listen. When switching from one input to -~ -

another this switch takes care of both channels simultane-




7 ouisty and also inchides the neccssary changes in equaliza- .~

" tion for the different program material, Below this switch is

* . a small slide switch Iabeled “monitor.” This is part of the

selection function. When the monitor switch is put on “in-

~put” (this is the normal position), all program material to |

. which the selector switch is set comes through the entire
preamplifier. When the monitor switch is put on “tape,”
the only signal which can be heard through the preamplifier
is a signal which is applied to the tape input socket—nor-
mally the output of a tape playback machine. However,

‘while the monitor switch is on “tape,” the signal source to - )

which the selector switch iz 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 exire head for monitor J

purposes can be recording the program material selected by

the selector switch while fipping the monitor switch back

and forth permits the user to compare the sound source ma-
_terial with the sound from the tape machine—permitting an
* AB comparison of the recording process.

Volume Control IR R

- The volume control controls the output of both dhannels )

gimuttaneously. This is a special control which gives close

tracking of the two siereo channels so that program mate- -
rial should remain in balance over most of the range of the |

volume conirol. Below the volume control is the loudness
switch which permits adding loudness compensation at lower

level settings of the volume control. This loudness correction

~gives increased bass helow 400 cycles and is used because
the ear is not as sensitive to extreme frequencies at low levels

of sound as at high levels, When music is played softly, i .-~
sounds thinner because of this effect as if the listener sat -
away from the original sound source. The loudness compen- -

sation obtained by putting the switch “on” helps to move = -

" the listener toward the front of the concert hall. When the
- switeh is “off,” there is no frequency discrimination in the
. volume control circuit. The high fidelity purist will not use

" this frequency discrimination, buf most musical listeners

will find that it adds to the enjoyment of low level and back-

ground music. As used in the Dynakit preamplifier, this -

sonic correction is of a subile type which does not add boom
‘or muddy quality in the reproduction.

" This switch fulfills the function of blending the program

roaterial. At extreme ecounter-clockwise position the two
. gterea channels are completely independent. As the control
is rotated clockwise, the stereo effect is progressively elimi-

nated. When the control passes the cenfer position to the -
_point marked “A + B,” the two stereo channels are being -

_added together. This is the proper position for playing mono-

phonic records ‘as it is desirable to combine the sound

channels for maximum fidelity when playing rmonophonic

discs. The two positions labeled “A” and “B” are positionsin - -

“which monophonic sound sources are sent through both
speaker channels, When on “A,” the left input source appears

through both: when on “B,” the right input source appears -

through both loudspeakers. For example, if an AM-FM

“tuner of the stereo type is plugged into the radio sockets in

- the rear, the “A” position of this switch will give FM repro-

duetion through both speakers, and the “B” position will

- give AM reproduction through both 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 pogsible to - ..
~uge the “special” input as a microphone source on the “A” -
channel and a monophonic cartridge input on the “B”

channel.

Balance Control

- Helow the sterec:monophoeriic sﬁi&:h is a control which -~

adjusts the balance between the two channels. In center posi-

- tion equal signals go through both channels. Rotation to one = - -
" - gide or the other redices the signal in one channel. ‘Thisisa
- full range contro} which will permit cutting out sound from -

one channel compietely. The need for balancing exists be-

cause some Drogram sources are not balanced accurately, -
and it is also possible that the two loudspeakers being used -
" have different efficiencies. Thus a certain amount of balane--
_ing is semi-permanent in nature while other balancing fune- -

" tions vary from program source to program source, Thus it

is frequently necessary io rebalance when changing records

- orwhen switching the selector switch,

Toné Controls

There are individiial bass and treble controls for sach

‘chanmnel. These are of the type in which the center setting s’

flat response without frequency discrimination. These con-

" trols increase or decrease the signal level at frequency ex.
“tremes depending on whether they are rotated clockwise or

counter-clockwise. Normal “flat” use of these controls is in

'the center position with variation made to correct the tonal

balance to please the taste of the listener, It is recommended - -

‘that these should be left centered and adjustments made
- with reference to the flat setting rather than having the user -
. fall in the habit of preserving a setting which offers a large
_amount of tonal correction all the time. The reference point -
should always be the center setting which gives no frequency |-

discrimination. Tt is practical also to use the tone controls

-to correct for record compensation characteristics of records
of old viniage which do not follow the RIAA standard play-
~back characteristics. .

~Below the tone controls are located the scratch filter and

-on-off switch. The scrateh filter, when “on,” gives response |
eszentially flat to 7,000 cycles with a rapid roll-off thereafter, = .
This is a unique configuration which removes high frequency

distortion and noise with practically no effect on the musie. . .
Since the effect is so high'in the audible range, the action of

“ the control will hardly be noticeable unless there is a signifi-
cant amount of high frequency component present. How- - -
“aver, where there is a great deal of hiss or high frequency ’

distortion, it can be reduced significantly by proper use of

the scratch filter.

Assernbly of the Dynakit preamplifier is quite simple com-
pared to gemeral kit assembly requirements. This is true be-
cause all critical parts of the Dynakit are factory assembled
for you on the printed circuit assemblies. Other parts are put
out in the open through a free and uncluttered layout so
there is easy accessibility for wiring or trouble shooting
purposes. Construction of your Dynakit should not take -
more than about eight hours because of these simplifications. -

pon’ opering your kit, check the components with' the

" parts list. Familiarize yourself with the components; they .

" can be identified by comparison with the pictorial diagram
‘and by specified color coding. Proper color coding will be

* _mentioned for each resistor as it is used.

Teols required for easy assembly of your Dynakit are

soldering fron ¢small {ip) or soldering gun, long nose pliers, -

serewdriver, and wire cutters. Although not essential, a low
cost wire stripper and cutfer of the type which can be pur-

- chased for Jess than $1.00 will greatly facilitate cutting and -

stripping the various leads in the kit.




. Good ‘soldering {echnigte is valuable in obfaining satis-* .
- factory results from any electronic equipment. ALL SOL- -

. DERING MUST BE DONE WITH ROSIN CORE SOL-

- DER. There is no warranty on any equipment in which acid

core solder hags been used. Make sure that the solder used is
plainly marked “Rosin Core.” If you have solder.on hand
the origin of which is doubtiful it is wise to obtain new 50/50
or 60/40 rosin core solder, Whenever soldering is required,

" _the assembly instructions gpecify it by “(8).” If this sym-
bol is not shown after o connection Is specified, it indicates -
that further connections will be made at that point before .

soldering.

Suldermg is sccomphshed by heatmg the jomt w;th the

"iron until solder is hot enough to flow when touched to the
joint. It iz not desirable {o feed the solder fo the iron. |
'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 Jug and the wire to which

it iz connected. T4 should not show a ball of solder but a

. smooth transition from solder to component lead.

Before applying solder the joint should be clean and the
lead should be crimped in place so as to have mechanieal

security. It is not necessary to wrap leads around contacts -

many times, A single turn and pinching together with Jong
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 scldering with a pencil type iron of
low watiage 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 is far more than required for soldering light wires.

... Component leads should be trimmed as they are used; the
Aength should be such that the proper conmnection can be
made from peint to point without strain on lugs or compo-
- nets. Care should be exercised not to allow wires to touch

" ‘one another unlesy they are actually connected to the same i

point,

: The instructions 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 siapge 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 earefully, your preamplifier should work without = ..

.. difficulty as soon as it is completed.

 Mechenical assembly of front panel subassembiy

Place 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 BC, for Balanece Con-

—{rol, LT for Left Treble, etc.

I } Mount the pilot light socket, PL, with #4 hardware, .~

(the smallest size of screws, nuts, and lockwashers
“supplied). 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.

" 2( ) All four of the slide switches which mount on the
’ bottom of the panel have threaded holes in their

~mounting flanges so that lockwashers and nuts are |

. unnecessary. Mount the AC power awitch, PS, {the
~ one with two connecting lugs). Note the location of

3¢

®

" the connecting lugs of this switch in the piétdn‘al.
Fasten with #4 screws, . .

3 Mount the scratch filter sthch FS ’.E‘he remalmng :
slide switches are identical with six lugs in each.
- Fasten with #4 screws.
40 ) Mount the loudness switch, LS. Fasten with #4
screws. -
5( 3 Mount the tape momtor swztch MS. Fasterr with #4
. SCrews.
6( ) There are two 750,000 ohm potent:ometers “these are

the left bass ccmtrol LB, and the right hass control,
RB. For ease of identification when wiring you may .
-.--mark the backs of these and other controls with their .
~ symbols. Place a 34 lockwasher on the shaft of LB
and insert the shaft in the proper hole. Fasten with
a 3% nut.

%)) Mount bass control, RB. Use a lockwasher on the

shaft, insert in hole, and fasten with a 3% muzt.

8( ) There are two 400,000 ochm potentiometers; these are
the left treble control, LT, and the right treble con-
trol, RT. These may also be marked for identification
Jater. Place a 3; lockwasher on the shaft of LT and
mount it. Fasten with a 34 nut.

) Place a 33 lockwasher on the shaft of RT and mount
in the proper hole. Fasten with a 34 nut,

Be sure that oll poientiometers are mounted with
their lugs facing as indicated in the pictorial,

) Mount the dual 750,000 ohm balance control BC. "
Use a 35 lockwasher and nut. .

Mount the blend switch, BS, (switch with one wa-
fer), Use a 35 lockwasher and nut. Mount the switch
so that the red dot on the frame is at the top.

‘Mount the dual 250,000 ohm volume control VC, us- .
ing a 3; lockwasher and nut.

oy
fun
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" The selector switch, 88, (with three wafers) will be

mounted later afier it is wired.

Wiring front panel subossembly

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-—AH dengthys of wire specified include 4"

- at each end from which the insulation should be stripped un- -~

less other instructions are given for the amount of stripping.

1( ) Twist {ogether a pair of 514" black wires. From one
pair of ends connect one to PL fug #1 (S). Connect
the octher to PL lug #2 (S).

2( } Twist together a 10” black wire and a 14” black wire .
so 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.

30 ) Connect one end of the .02 mfd dise (flat circle)
capacitor to PS lug #1 (8). Connect the other end to
PS jug #2 (S8). Each of these leads should be
trimmed to about #,”, and a small piece of insulation
sleeving used on each,

‘40 ) Strip oné-end of a 2”7 black wire 54”. Feed ‘the
" longer bare end through F8 lug #4 and connect to -
FS lug #1.




5(

Feed one énd of 2 3.3 megohm ( orange-orange:gréen)

resistor through FS lug #5 and connect to FS lug #4

_ (8). Connect the ofher end of the resistor to FS Iug

' #6. Leads of resistors should be trimmed to size as

6"

q¢
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22(

230

240
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98¢

-.929¢

. 30¢
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F8 lug #2.

they are used to make proper and neat connections.

“Connect one end of a 5” red wire to FS Iug #6 (S). -

_Féed one end of a 3.8 megohm {orange-orange-green)
. testetor through FS lug #2 and connect to ¥S lug #5

(8). Conmect the other end to FS lug #3, Solder at

Connect one end of a 414"
(8.

Connect one end of a .002 mid fubular éapacitor to
RT lug #1 (8). Connect the other end to RB lug #1.

Connect one end of a .002 mfd tubular capacitor to - -
LT tug #1 (8). Connect the other end to LB lug #1.

Connect one end of a .02 mfd tubular capacitor to LT -

lug #3 (8). Connect the other end to FS lug #1.

Connect one end of a .02 mfd tubular capacitor to
RT lug #3 (8). Connect the other end to FS lug #1

{(B).
Connect one end of a 214" red wire to RB lug #1 (8).
Connect one end of a 334" red wire to RT lug #2 (33,

Connect one end of a 3” red wire to RB lug #2 (8). . .

Connect one end of a 2” red wire to RB lug #3 (8).

Connect one end of a 34" green wire to LB lug #1 .~
(3.

Connect one end of a 414" green wire to LT lug #2

(5).

(8}.

Connect one end of & 24"
(S).

green wire to LB lug #3

" NOTE: The lugs of the rotary switch BS are

)

counted counter clockwise starting at the top left lug
when viewed from the rear.

Connect one end of a 47,000 ohm ( yelIow—violet;or—

" ange) resistor to BS lug #12 (8). Connect the other

LS

R

ot

" end to BS lug #10.
Connect one end of a 614” green wire fo BS lug #10

{8). Connect the other end to MS lug #2 (8).

‘Connect one end of 2 27 black wire o BS lug #11

(S}. Connect the other end to BS lug #86,

Connect one end of a 47,600 ochm {yellow-viclet-or- - )

ange) resistor to BS lug #9. Connect the other end

“'to BS lug #7 (8).
‘Connect one end of a 714" red wire to BS lug #9 (8).

Connect the other end to MS lug #5 (8).

Connect one end of a 114" red wire to BS lug #8.
Connect the other end to BS Iug #4.

Connect one end of a 270,000 ohm (red-violet-yel-
low) resistor to BS lug #4 (8). Connect the other
end to BS Jug #3.

‘Connect one end of a 560,000 chm (green-blue-yel- |
low) resistor to BS lug #3 (8). Connect the other .

“end to BS lug #2 (8).

Connect one end of a 3" green wire to BS lug #1 (8).
Connect the other end to BC lug #4 (3).

Connect one end of a 114" black wire to BS Iug #6
(8). Connect the other end to BC lug #1.

green wire to F8 lug #3-

Connect one end of a 31" green wire to LB lug #2

" s
3%¢
it
"

) Connect one end of a 244" red wite o BS lug # 8 (8}, -

Connect the other end to BC lug #3 (8).

3 "Connect one ‘end of a 27 red wire to BC lug #2 (8).
Connect the other end to VC lug #1 {(8).

) Connect one end of a 8” red wire to VC lug #2 .( S}. _
} Connect one end of a 4” green wire {o VCIug #6 (B). -~

35( ) Connect one end of a 2" black wire to BC lug #1 (8). '
" Connect the other end to VC lug #7. ;
360 ) Connect one end of a 2%” green wire to BC lug #5
.. {8}, Connect the other end to VC lug #5 (8).
37() Feed one end of a 4700 ohm (yellow-violet-red) re-
_gistor through VC lug #7 and connect to VC iug #3.
7 Connect the other end to LS lug #1.
.88( ) Connect one end of a 4700 chm ( yellow.violet-red)
resistor to BC lug #6. Connect the other end to 19
oo Rug 4
" 39( ) Connect one end of & 3147 black wire to V(‘ lug #3
(8 .
400" ) -Connect one end of a 2” black wire to BC lug #6 (8).
... Connect the other end to VC lug #7 (8).
41{ ) Connect one end of a .1 mfd tubular capacitor to 1.5
‘- lug #4 (8). Use sleeving on bare wire fo prevent
. contact with adjacent parts, Connect the other end to
VG lug #4, §
42¢"5 Connect one end of 2 35" red wire to VC Tug #4 (8).
. .Connect the other end to LS Iug #5 (8).
[/437") Connect one end of a .1 mfd tubular capacitor to L3
- lag #1 (8). Connect the other end to VC lug #8,
44{ '} Connect one end of a 2%%” green wire to VC lug #8
S {8). Connect the other end to L8 ug #2 (8).
45( ) Connect one end of a 12" red wire to MS lug #6 (S).
46( ) Connect one end of a 13" green wire to MS lug #3
{8).
Main th sl karical ity -

Consult the pictorial for location of components..

I

3 Mount the power transformer PA-211 in the right rear
corner of the chassis. Use #8 screws, lockwashers, and
nuts. The screws are inserted from the bottem 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 gide 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 ia mounted from the bot-
tom of the chassis and fastened with #4 hardware. -

-Instead of a Jockwasher use the gingle ground lug on -
the front mounting screw but use a lockwasher on the
other screw, Observe that the open space befween pins -

#1 and #7 should face the cutout for the flter =

capacitor.
) Mount the quadruple sectmn ﬂ]ter capamtor (in a.

can} in the special cutout just in front of the tube -

gocket. Note the symbolg 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




.5( } Mount the printed circoit board'PC-5 at“t.}.le large

2000 mid capacitors on either side of the screw, pay-

" ing particular attention to the location of the positive

and negative symbols on each one as indicated in the -

_pictorial diagram.

" Place the capacitor bracket on the screw over the ca-’

pacitors and then place the selenium rectifier on the

screw so that the yellow connecting lug faces to the
rear and the red dand black lugs face the power trans-
former. Now place the one lug terminal on the screw -

" fier; conneéct one end of the othef wire 1o the black ™

and fasten the whole assembly with another #8 tock-

washer and nut.

cutout in fhe chassis. The beard is mounted below
the chagsis. Note that most of the eyelets are at the
forward edge. Use #4 hardware.

'8¢ ) The printed cireuit board PC-6 is mounted at the

other large cutout, also below the chassis, and with #4

. hardware, Be sure to orient the board properly, as
~ indicated by the pictorial diagrams.

1O

With four #6 sheet metal screws fasten the front panel
sub-assembly to the main chassis.

: - Wiring the main chassis

The eyelets on the printed circuit boards already havia

" solder in them. Each eyelel has a number which will
be referred to in these instructions. Before making a

connection to the board, “tin” the stripped portion of .

the wire to be connected by heating it with the solder-

Aing fron and touching solder to it. To solder to the - -

eyelet, heat the eyelet with the iron, insert the wire in
the evelet when the solder flows, remove the iron, and
allow a few seconds for the solder to set. Although the

metal evelet does protect the printed wiring from -

overheating, a small iron should be used to aveid ex-
cessive heat. Where the wire connects to an eyelet

above the board, tilt chassis on end; heat the eyelet = |
below the board while inserting tinned wire end from -

above. When the wire connects to a terminal above
~ the board, the top of the terminal should be heated.

Twist together the two red transformer leads. Connect
one red lead o pin #1 of the seven pin socket V1 (S).
- Connect the other red lead to pin #6 of V1 (8).

) Connect the red-yellow lead fo a ground lug - .

~ {mounting tab) of the quad filter capacitor. (See
pictorial)

3( ) Connect one of the black twisted pair of wires from )

PL lugs #1 and #2 to pin #3 of V1. Connect the other

! of the pair to pin #4 of V1.

4{ ) Twist together a pair of 97 black wires. Connect one

5{ Y Twist together the blue transformer wires. _Connect.

8¢

end of one wire to pin #3 of V1 (8). Connect one end

of the other wire to pin #4 of V1 (S). Feed the twisted
_pair through the hole between the transformer and

the 2000 mfd capacitors, Connect one of the pair to

the lug terminal which is mounted above the selenium

rectifier. Connect the other of the pair to the yellow
“lug of the rectifier.

one of the blue wires to the yellow lug of the rectifier
. {8). Connect the other blue wire to the lug terminal
on top of the selenium rectifier.

} Twist together a pair of 6” black wires. Connect one
end of one wire to the red lug of the selenium recti-

8¢

lug of the rectifier. Feed this pair of wires through the
hole in the chassis. Connect one wire to printed cir-
cuit hoard PC-5 evelet #18 (8). Connect the other
wire to PC-5 eyelet #19 (8).

) Cut a piece of black wire and a piece of réd wire each
815" Tong, Fwist these together. Connect onre end of

. the red wire to the red lug on the selenium rectifier -
and one end of the black wire to the black tug on the |

" rectifier. Feed this pair through the hole in the chassis.
Connect the red wire to printed eircuit board PC-6

- eyelet #15 {8). Connect the black wire to PC-6 eye- |

fet #14 (8).

" Connect the negative (—) lead of the 2000 mfd capac-

itor nearest the rear of the chassig to the black lug of -

" ‘the rectifier (S). Connect the positive (4) lead of

the other capacitor to the red lug of the rectifier (S).

. Connect both the rémaining positive lead of the one

“ar
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" - capacifor and the negative lead of the other, to the one

'__'lug terminal at the top of the rectifier (S).
} Connect one end of a 114" black wire to pin #7 of V1

(8). Connect the other end to lug #1 of the quad-
- ruple gection capacitor.

'} Connect one end of a 10,000 chm (brown-black:

orange) resistor to lug #1 of the quad capacifor (8).

" "Connect the other end to lug #2 of the quad capacitor.

-

Connect one end of a 10,000 ohm {brown-hlack-

orange) resistor to lug #2 of the quad capacitor. Con- L

" nect the other end to lug #3 of the quad filter.

‘Connect one end of a 47,000 chm (yeliow-violet-

" orange) resistor to lug #2 of the quad capacitor (S).
.Commnect the other end to lug #4 of the capacitor, Use
sleeving on the bare wires. :

+ Connect one end of a 47 black wire to lug #3 of the
quad capacitor {8). Connect the other end to eyelet
#16 of PC-5 (8).

¥ Commect one end of a 14* black wire fo Tug #4 of the

quad capacitor {8). Connect the other end te evelet
#16 of PC-6 {8).

Connect one end of a 5 black wire to the ground lug-
which is one of the mounting prongs of the quad
capacitor {8) (See pictorial} and connect the other
end to evelet #8 of PC-5 (8).

) Connect one end of a 12” black wire to the ground lug
of the quad capacitor. Connect the other end to evelet
#4 of PC-6 (8). {See pictorial)

} Connect one end of a 1434” black wire to the same | :
ground lug as in step 16 (8), Connect the other end to
eyelet #11 of PC-6 (8).

Conmect one end of a 134" black wire {o the ground
lug at the tube socket mounting screw (S} . Connect
the other end to the same capacitor ground lug as in
step #2 (S).

The following steps up fo step 35 all refer to PC-5. .
} Connect the black wire from VC 3 to eyelet #1 (8). -

ot

—r

) Connect the green wire from VC 6 {o evelet #2 (8).

} Connect the green wire from LT 2 to evelet #3 (8).

} Connect the green wire from LB 1 to eyelet #4 (8). .

) Connect the green wire from LB 3 to eyelet #5 (8). -




24( ) ‘Connect the green wire from LB 2'to eyeiét‘ #6 (S).
- 25( ) Connect the green wire from FS 3 to-eyelet #15 (8).

26( ) Clommect the black wire from FS 4 to Py:f,-let #8 (8.

{'This iz the second wire to evelet #8.)

27( -} Dress the red wire from VC 2 close against the' frorit
of the chassis, Connect the red wire from VC 2 to eye-
let #9 (S).

Connect the red wire frorn R’I‘ 2 to eyelat #10 (S
Connect the red wire from RB 1 to.evelet #11 (8).

28¢

20¢
" 30¢
31¢ .
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830 ) Connect one end of a 127 red wire to eyelet #14 (8).
: Heat the eyelet from the bottom and ingert the wire
from the fop of PC-5.

Comnect one end of a 8" green wire to evelet #7 (S0
Heat the eyelet from the bottom and insert the wire
from the top.

J N

340

-

35( 3 Clonnect one end of a 8§14 black wire {0 eyelet #1 (8).

" Thix wire iz also to be connected at the top of the
board; there is already a wire connected to the bottom

of this evelet, be careful fo see that both wires are - -

mroperly soldered.

. Place the back panel in front of you so that ydu éi'e look-

--ing at the inside.

" 1( ) 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 each =

----- of these uging #4 hardware.

2( "y Insert the rubber grommet in the 34 hole at the nght

end of the panel.

3( )} The multiple input commectors 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.

4{ } 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.

- Buck Panel Wiring

" The upper row of sockets is the left channel socket gr‘bup,
The lower row is the right channel group,

1¢{ } Connect one end of a 27 black wire to the ground

. (short} Iug of left socket #1. Connect the other end

to the pair of ground lugs between left sockets #2 and
#3(8).

2( ) Connect one end of a 214" black wire o the pair of
“ground lugs between left sockets #4 and #5 (S). Con-

nect the other end to the pair of ground lugs between - .

left sockets #6 and #7.
3¢ 3 Connect one end of a 10 ehm ( brown-hlack-black ¥

resistor to the pair of ground lugs between left sockets

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

Connect the red wire from RB 3 to eyelet #12 (8).
Jonneet the red wire from RB 2 to eyelet #13 (8). .
Connect the red wire from F8 6 to evelet #17 (8).

Tt
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14¢
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“4(-) Connect one end of & 510,000 ohm 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 sovket #9.

5 Y Strip a 27 plece of wire completely Cofnect one end _
" to the ground lugs between left sockets #8 and #8 (8). =

Connect the other end to the pair of ground lugs be- -

" tween right sockets #8 and #0.

6(_. } Connect one end of a 510,000 bhm (green-brown

. yellow) resistor to the ground lugs between right
.sockets #8 and #9. Connect the other end 1o the long
lug of right socket #9, :

Comnect one end of a 10 ohm (brown-black-black)

_resistor to the ground lugs between right sockets #8

. and #9 (5). Connect the other end fo the pair of -
- ground lugs between right sockets #6 and #7. E

8( ) Connect one end of a 244" black wite to the groiund

lugs between right sockets #6 and #7 (8). Connect

the other end to the pair of ground higs between right

sockets #4 and #5 (8). o _
Connect one end of a 2 black wire to the ground lugs -

9}
. between right sockets #2 and #3 (8). Connect the
«other end {o the ground lug of right socket #1.
10( 3 Connect one end of a 3" black wire o lug A of AC

outlet #1 (8). Connect the other end to Iug A of out-
let #2,

. 11 { ) Connect one end of a-3” black wire to iug B of ontlet

#1 {8). Connect the other end {o lug B of outlet #2.

120 ) Connect one end of 53" black wire to lug B of outlet
#2. Connect the other end to lug B of outlet #3.

PP

Connect one end of a 3” black wire to lug B of outlst
#3 (8). Connect the other end to lug B of ouilet #4.
i Connect one end of a 3” black wire to fug A of outlet -

#3 (8). Connect the other end fo lug A of outlet #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 clockwise fashion
-when viewing the switch from the front. This is 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 at one position, the wire is passed

_thx_'ough both, and they are wired as if they are a single lug. |

1{ ) Connect one end of a 27,000 ohm (red-violet-orange)
resistor to fug #2 of wafer B, Connect the other end
to lug #100of wafer B (8).

) Connect one end of a 750 PF (or MM¥F) capamtor

* to lug #2 wafer B. Connect the other end to lug #11 © °

wafer B (8).

~Connect one end nf a 27,000 ochm Hed-vmket-orange)
resistor to wafer B lug #4 (8). Connect the other end
1o wafer B lug #8.

8¢

wafer B lug #5 (8). Connect the other end to wafer
B lug #8.

Connect one end of a 134” red wire to wafer A lug #4
(8). Connect the other end to wafer A lug #7.

onnect one énd of a 750 PF {or MMF) 'ca!.;)ac.i.t.c.vr to R
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Coonnect one end of a 1” red wire b0 wafer A ]ué #10, .
- .Connect the other end to wafer A hug #12 (8).

Connect one end of 2 114” green wire to wafer C lug'
- #4 {81, Connect the other end to wafer U lug #7.

Connect oneend of a 17 green wire to wafer C lug #10.
Congect the other end to wafer C lug #12 (8},

Connect one end of a 12” red wire to wafer A Tug #1.

(onn@ct one end of a 334" red wire to wafer A lug .

(S},

( onnect one end nf a 3 red ‘wire to wafer A lug #2
(8.

(‘onnect one end of a 914" black wire to wafer A Tug

#3.

Connect one end of a 2%, black wir
#3 (8).

(8,

Connect one end of a 744" red wire to wafer A lug #6 O

(8,

Connect one end of & 77 red ‘i;il;e 1o wafef A .iug #7

(8.

Connect one end of a ’7” red wire to wafer A lug #8

(8.

- el e

Connect one end of a 9” red wiré to wafer A lug #9
(8}. .

Connect one end of a 91/2” red wire to wafer A Eug

#10 (8).

Clonnect one end of a 101/2” red wxre to wafer A Iug.

#11 (8).

Connect one end of a"3'1/2” red wire to wafer B lug

#2 {8).

Connect one énd of a 4" red wire !;o wafer B lug #12

S (8.

- e

- C i -

—

Connect one end of a 3”7 green wire to wafer B Tug #6 .
{8).

Connect one end of a 334" green wire to wafer B lug
Connect one end of a 77 green wire to wafer C lug #1.

Lonnect one end of a. 77 green wire to wafer C lug
#1.(8). .

Connect one end of a 234
#2 (8).

Connect one end of a 8” black wire o wafer C lug #3.

Connect one'end of a 284
#3 (8).

black wire to wafer C lug

Connect one end of a 214" green wire to wafer C lug
#5 (8.

Connect one end of a 6” greeh wire to wafer C lug #6
{8).

Connect one end of a 6” green wire to wafer C'lug #7
(8.

Conmect one erd of a 534" green wire to wafer C lug
Sr.

black wire to wafer Alag -~
Connect one end of a 2 red wire to wafer A lug #5 :

green wire fo wafer C lug' .

340
35¢

36¢°

Y Clonnect one end of a 41/2”'.green wire to wafer tug
. #9(S).

) ‘Conneet one end of a 67 green wire to wafer C fug' .
C#10 (8).

3 Connect one end of a 614" green wire to wafer C lug
- #11 (8).

_finci’ assembiy

Fasten the back pane] assembiy to the main chassis with

](
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" four sheet metal screws.

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

Connect one of the black transformer leads to lug A
of outlet #4 (8). Connect the other black transformer
"lead tolug B outlet #4 (S).

Install the selector switch 88. Place a 3} lockwasher
on the shaft, insert in hole S8 and fasten with a %
nut. Be sure that the red dot on the frame of the
< switch is at the top.

e

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

Connect the red wire from 88 wafer A lug #2 to eyelet .
#1of PC-6 (8).

"Connect the short black wire from SS wafer A tug #3
to evelet #4 of PC-6 {(8) (In addition {o the wire
_already soldered below the board).

Connect red wire from S5 wafer A lug #5 to evelet
_#6 (8) of PC-6,

3 Connect the red wire from S8 wafer A Tug #6 to right
input socket {long lug) #3 (S).

Connect the red wire from 85 wafer A lug #7 to right
socket (long lug) #2 (S).

} Connect the Ted wire from S8 wafer Alug #8 to right
. gsocket (long hug) #1 (8).

Wrap the long black wire from SS watér A iug #3
around the red wires from lugs #6, #7, and #8 and

e

B

connect it to the ground {short) lug at right socket -~ ...

#1 (8).

Connect the red wire from S8 wafer A lug #9 to right
socket #4 (8}, :
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socket #5 (8.

Connect the red wire from 88 wafer A .l.l.ig #11 to right
socket #6 (S},

.
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right socket #8 (8).

Connect the red wire frorn MBS #6 to ri.ght socket #7
(8).

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

-

terminal #2 (8). Insert the wire in the termma.l {nen
. apply heat and solder. R
) Connect the red wire from 88 wafer B Iug#ﬁ'ﬁ) PC- 6 )

terminal #3 (),

) Cormect the green wire from 8S wafer B lug #6 to
PC-6 terminal #8 (8).

Connect the red wire from 88 wafer B lug #12 to PC-6 . '
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PC-6 terminal #9 (8).

'22¢ ) Connect one green wire from S8 wafer C lug #1 to M8 -

- 23(

Clug #1 (8).
)-Conmect the green wire from 58 wafer C lug #2 to ..
. PC-6 terminal #7 (8). L
24{ ) Connect the short black wire from wafer C lug #3 to
- PC.6eyelet #11 (8). (In addition to the wire already
- _'soldered below the board).
"'25( ) Connect green wire from S8 wafer C lug #5 to

eyelet #13 (5) of PC-6.

) 23( 3 Connect the grean wire from S8 wifer C lug #6 to left
’ socket (long lug) #3 (8).

-

274
) socket #2 (8). i
- '28( ¥ Connect the green wire from 88 wafer C lug #8 to left
) socket #1 (S).
29¢ 3 Wrap the long black wire from 59 wafer C lug #3 _
. around the wires from lugs #6, #7, and #8 and connect
it to the ground (short) lug at left socket #1 (S). _
30( -y -Conniect the green wire from 88 wafer C lug #9 to left
socket #4 (8}, _
31{ ) Connect the green wire from 8S wafer C lug #10 to
) left socket #5 ().
32( ) Connect the green wire from 5SS wafer C lug #11 to

o

left socket #6 (8).

33(. } Connect the green wire from 88 wafer C lug #1 to

left socket #8 (8).

© 34( 5 Connect the green wire from MS #3 to Teft socket

AT (8).

"'85( ) Connect the green wire from PC.5 eyelet #7 ({op of

the board) toleft socket #3 (8).
- 360

). Connect the black wire from PC-5 eyelet #1 (top of
the board) to the center of the bare wire between right
ground lugs #8 and #9 and left ground lugs #8 and
#3 (8). _
Insert the line cord from the outside and pull aboui

g

D

o .Dress the cord under the outlets as shown and con-
- nect one end to lug A of outlet #2 (S). Connect the
other end to lug B of cutlet #2 (8).

Dt Special™ Input

_‘Before completing the wiring, it is practical to make

whatever specific connection is preferred for utilization of
" the “Special” input. This input offers a variety of options
“"which give considerable flexibility for the user. If left un-
wired, the equalization characteristic (augmented by the

tone controls) is suitable for 78 rpm records. When wired | '

it can be used for a fow level stereo source or for a pair of
low level monophonic sources.

Optional uses which are not discussed below, such as :

special equalization characteristics, can also be included.

Information on these is available from Dynaco Inc. on re- - ...
- quest, Below are included connections for stereo microphone
.. -~ (not including crystal or ceramic types) as indicated in the

Contiect the green wire from SS wafer B lug #8 to

Connect the green wire from SS'.wafer Clug #7 toleft .

seven inches through the grommet. Tie a knot in the -
-eord so that about five inches remains inside the knot, -

" a pair of pliers to squeeze it open, and

pictorial diagram, RIAA phono for use with ah extra phono- -
graph using a magnetic cartridge, and mixed inputs with -

different characteristics on the “A” and “B” chanmels.

" ‘Right channel microphone is available by connecting & 3

red wire from switch wafer B, lug #9 (8) to PC-§ eyelet #5
(8). Left channel microphone ig connected with & 314" green - -
wire from switch wafer B, lug #3 (S) o PC-8 eyelet #12 (8).

b. RIAA Phorio e e
RIAA phono can be added to the right channel by ¢on-

.hecting a short link of wire from lug #9 o lug #11 {solder

both) on switch wafer B. On the same wafer, a connection
from lug #3 (8) to lug #5 (8) will give RIAA phono for

-the left channel,

c. Mixed Channeéls

T stereo inputs are not required on *‘Spocial” input, one

- chanmnel can be used for one monophonic input and the other

for a different mono input. Then the “A” and “B” selector -

function of the stereo-mono switch permits selection of chan-

nels, or the blending function permits mixing of the two sig-
nals. For example, the left “Special” input can be used for -

~'a monophonic phonograph (connected as above}, while the

right “Special” input can be used for microphone (as above).
Then, by blending with the blend switch (stereg-mono selec-
tor), voice can be dubbed over the phonograph recording,

" and the combined signal is available at the “Tape Qutput” -

for recording purposes. _ _
Many similar complex functions ean be handied because

“of the inherent versatility of the unit.

% W i . .

After all the wiring Has been visually inspected and ob-
served to coincide with the pictorial diagrams, it is practical

...to complete the assembly of the preamplifier. The four S

12AX7 (ECC-83) tubes should be carefully inserted into
the four sockets on the printed circujt boards. The 12%4
tube goes into the 7 pin socket next to the quad capacitor.

) . The pilot Hght should be put in its socket. The four rubber

feet should be snapped in place in the four holes in the

" bottom plate which are closest to the corners. The additional
_ holes are not used unless the PM-3 acecessory panel mount-

ing plate is being used. The bottom plate should be fitted ;
onto the chassis, then the cover fitted over the whole assem- -

- "bly, and ‘the sheet metal screws put in through the sides to
_.secure cover, chagsis, and bottom plate together.

- The back panel label should have its paper backing 'péeled

off, and this should be smoothed into place on the bare part

" of the back panel. .

The small plastic jewel (used as & pilot
light indicator) and spring nut should
then be put in the lower right corner of
the brass front panel. This is done by in-
serting the plastic piece through'the front -
of the panel, gripping the spring nut with

sliding this over the plastic piece, The
brass plate should be fitted over the front )
of the preamplifier. Then the large hex nuts should be put -
over the control shafts and tightened to hold the brass plate
in place. These should not be tightened carelessly or the

pliers may slip and scratch the brass front plate. H is -




‘practical 1o tike the cover off without removing the brass

- plate; although if this is done frequently, it may scratch the .

" paint on the front flange of the cover,

The knobs can then be put in place. The two large knobs - - .

go-on the selector switch and volume control and are fastened

" by tightening the set-screw. The set-screw tightens into the .

flatted portion of the selector switch zo that the knob pesi-
~ tioning is predetermined. The volume control chould be

turned fully counter-clockwise and the knob positioned so
. that its pointer is at what would correspond to the eight -
"~ o'clock position on a clock dial. Then the screw should be -

... -counter-clockwise and the knob pushed on the shaft in such
. a way that the pointer points toward the long-oblong which
represents full stereo. The balance control knob should be
put on in such a way that rotation is symmetrical either side
of center. The control will swing from about eight o'clock to
_ four o'clock when the knob is put in the proper position.

_“The four tone controls should be turned fully counter-

“clockwise. The knob pointers should then be positioned so
that they correspond to a position of seven ¢’clock on a clock
face. When this is done, rotation is not completely symmetri-

.. cal—it is possible to have more rotation counter-clockwise

. from the center position than clockwise. However, this is the

" - position which gives flat response when the pointer is posi-

. tioned straight up. .

““Your preamplifier is now ready Ter use if it is plugged into -

" a souree of AC current and connected to auxiliary equipment
for source material and for amplification. One minor limita-
tion on its use must be mentioned at this point. As set up

.. ‘the preamplifier is designed to work into an input impedance

~ of the following amplifier of 470,000 chms (nominally 500,
000} or more. If the amplifier does not have this high input
impedance, there will be a small loss in bass frequencies,
Practically all commercial amplifiers can be used directly.
However, there are a few amplifiers with input filter net-
works which reduce their impedance to 250,000 chms, In this
case there is a simple provision for operating your Dynakit
with this Jower input impedance. This change is made by

snipping out the 510,000 ohm (green-brown-yellow} resis- |
tors which are connected across the audio output sockets = ..

(sockets #9). Fortunately this is rarely necessary. In the

cagse where the input impedance of the amplifier is some :

- unusual value, factory recommendation is available for a
simple method of connecting the Dynakit preamplifier in
such a way that optimum performarnce is preserved.

"'Additienal Stercophonic Control Funclions

. It will be noted that the PAS-2 contains special stereo-
‘phonic control functions but does not have two functions
which are contained in some other eguipment—phase
reversal and channel reversal. These two funcfions are not
‘required in the preamplifier since they are standardized in
-all program material. For example, all pre-recorded tapes
and all discs have standardization for left and right channels

so that there is no need for reversing channels, In addition, -

the phase of all tapes and discs roust be maintained in

‘order to permit compatibility with monophonic equipment. ’

_Howaver; for those who are experimentally inclinéd, it'is

feasible to add both of these functions to the Hi Fi system

independently of the PAS-2. This can be done by coninee- -

tion of small double-pole-double-throw switches in the
speaker leads hetween amplifier and loudspeaker. If this ig

‘desired, a- reﬁuest to - Dynaco, “Tnie. will obtain this
information.

‘ENJOYING STEREOPHONIC SOUND
Stereophonic sound offers &n fmportant enhancement of
enjoyment of your high fidelity system. The proper setup

- and use of your stereophonic system will bring considerable

satisfaction. However, stereophony introduces problems in

“high fidelity reproduction which can diminish your enjoy-
."ment of your hi fi system unless these problems are under-
" stood and corrected. These few notes on the subject should

assist materially in the installation and use of a stereo-
phonic system which adds to your listening pleasure.

"The pieces of equipment to be used should be as similar
as possible in each channel. This is particularly true for
the loudspeaker to be used. Different types and brands of
speakers have very great differences in frequency response
and other important characteristics. If, for example, one
speaker has a peak in response at a certain frequency where
the other does not, the stereophonic balance will be changed
at that frequency. The need for frequent rebalancing is due -

o this type of dissimilarity.

There has been a reIatively' high proportion of dissatis-

faction with stereo which has arisen because of the attempt

to attach an inferior second channel to complete a system.
If this channel differs from the first channel it frequently
destroys any potential benefits of stereophionic sound.

The proper reproduction of monophonic discs throug}i
the stereo system requires the cancellation of identical sig-
nals {(of opposite phase) so that there is no unwanted

“vertical signal component in the output. This requires either

the paralleling of the two sides of the cartridge or the
paralleling of the outputs of identical preamps. If the pre-
amps are slightly different, the vertical components cannot
be eliminated preperly. In the Dynakit preamplifier, the
critical components which determine the response charac-
teristics of the preamplifier playback characteristics have a .
tolerance of only 1% so that this problem cannot cause
difficulty. Paralleling is done by using the “A + B” position
of the Stereo-Mono Switch.

Channel phasing is a problem -of stereo which is readily

- solved, once understood. If, on a single sound, one speaker
. eone moves inward while the other moves out, the system
--is not properly phased, and the sound area between the
speakers will lack homogeneity. All tapes-and all discs are |
now reproduced so that their phasing is consistent. There- .

fore, once phasing of the playback equipment is set it can -
be maintained for all tape and disc sources without further

~change.

‘T'o check for proper phasing, play a monephonic record-
ing so that one signal comes through both channels. Then
move back and forth between the speskers. If phasing is
correct, there will be a-smooth transition of sound between
the speakers. If it is nof correct, there will be an inter-
mediate area where the sound will shift from one to the
other. If phasing is not correct, it can be rectified by in-
terchanging the two leads betwoen one of the amplifier - -
channels and its associated speaker. There should be no - -

-need to change phasing once the system is set up properly. -

Proper phasing of the stereo pickup or tape head is -

generally accomplished by the manufacturer of this item. .
However, this can be inverted in installation if directions - .~

BER T




_ are tiot followed precisely. If there is a drop in volume using

a monophonic {ape or disc when switching from “Stereo”
T to YA+ B,

" head will remedy this type of incorrect phasing. -

Hum is-ancther problem which the stereo disc playback -

‘cartridge can introduce. In some cases the use of a common

ground lead on the two inputs will provoke a hum condi- _

tion. For this reason, many stereo pickup manufacturers
provide separate ground connections for each channel by

using four cartridge terminals. The cable shields of the two

channels should be kept separated. When a three terminal
cartridge arrangement is used, it is useful to intertwine the
two shieided cables.

Positioning of loudspeakers will affect the quality of your

sfereophonic reproduction. Generally, moderate distances
" of six to ten feet along the same wall provide the best

effect. If greater spacing is required, there may be a “hole- - ...

in-the-middle” effect. If this happens, the “blending” of

- the two channels with the Sterec-Mono switch can improve.

the naturalness of the sound. However, if extreme distance
is required between the loudspeakers, a third channel may

be ugeful (requiring another loudspeaker). Information on

adding this is available from Dynaco Inc. on request.

In most rooms, the proper balance of the stereo system

" 'will be different for different listening positions. If the
" listening positions are relatively far from the speakers,
this problem is diminished, and optimum results are ob-
iamabie fcr eral listening positions simultaneously.

The most bas}c. consideration of the installation and use -

of a stereaphonic system is that stereo alone does not create
realism and high quality sound. Two low grade stereo
channels will not give the quality of cne high grade mono-
_phonic channel. There is no substitute for high quality
components, carefully insialled.

IN CASE OF TROUBLE

Although your Dynakit has been made as trouble free
* .48 possible there is always the possibility that a mistake in

assembly or a defective part will prevent it from functioning -
properly. 1f any difficulties are encountered, the following .-

routine should be followed,
- Check the wiring carefully, making sure that all con-

_nections are made and soldered, that adjacent parts are not :

~_touching, and that no pieces of solder or wire clippings have
gone across adjacent points causing shorts,

Make sure that the tube filaments are lit. These do not

- light brightly but should be visible under dim light condi-
- tions. If tubes are unlit, this indicates a possible open connec-
tion through the heater circuit or in one of the fubes. The
pilot light is on the same circuit as the tube heaters so that if
it Hghts, it indicates that up to that point the heater circuit

is satisfactory. However, if the pilot light lights, and nene .
of the four tubes light there is probably a defect in the DC

heater supply which consists of the selenium ract;ﬁer and
“two large 2,000 mid tubular capacitors.

FPREE

" this indicates probable incorrect phasing. An
interchange of ground and “hot” side of one of the cartridge
channels or of the two Jeads to one channel of the tape .

- If the tubes light on one printed circuit board atid not
on the other, there are two possible causes: one, that the .
connections to the board on one side are not made properly;
two, that there is a defective tube on one of the boards, If
one tube on the board has an open heater the otheir will not |

_Hght also, because the two are tied in series. A simple test -
* for this is to transfer the two tubes from the other printed

circuit board to see if they light in the fame sockets. If :
they do, then the fault was in one of the original tubes..

If there is no-signal at all, it is frequently possible fo
find the trouble through isolation of the specific section of
the preamplifier which is at fault. Since there are two al-
most independent circuits each of which is divided into two
halves, there are four possible points to which frouble can -
be isolated. A simple {rouble shootmg procedure can be
established.

If no s:g’mai comes thmngh any input, either mdjo or

" phono, on either channel, the fault is most probably in the - .
Ppower supply. This is composed of the 12X4 tube, the can
filter capacitor, and the DC supply for the heaters, Failure
" in any one of these points will prevent any signal since this

power supply is common to all parts of the circui. )
If sound is obtained on -one channel only, then trouble

_-shooting can be simplified by comparing the two channels

—by interchanging tubes between the two channels to fest
the tubes; and by comparing wiring between input and
output sockets and the switch to see what differences

" exist. The switch and the sockets are symmetrical with -

respect to the two channels.

Once the trouble is isolated to one channe] it is posslble
fo localize it to either the front end of the circuit (which

is the amplifier-equalizer section) or to the last part (the =

tone control section). If a radio will producs a signal but
the phonograph will not, for example, the fault is in the .
front end, the amplifier-equalizer section, However, if the

defect is in the tone control section, the signals will be

available at the tape output of the channel involved but

“mot at the audio output since it will not pass through the
- tone conirol section. A simple test is fo take one of the

output connecting cables from the tape output on the non-
operative channel to the phone input on the cperating

" ‘channel, Set the stereo-mono selector to stereo, and play a

-stereo or monophonic record (selector switch on “phono”}

. but with the input connected only to the non-operative =
.. channel. If a signal comes through when this is done—even .
*if the signal is highly distorted due to overloading by mis-

using the circuit—this indicates that the first part of the
non-operative channel is working and the dificulty Hes
solely in the tone control section, which contains the PC-§
printed circuit board and its respective components.

Hum ond Noise

If the preamplifier s functioning - normally except that
him or noise is present, it is best to try to isolate this to its
source. For example, hum frequently comes because of

~connection of accessory equipment. If the insertion of the

phonograph causes hum, it is necessary to find whether
this is due to the way in which the cartridge is connected,

. or to the fact that a ground connection is necessary from
record player to amplifier, or some such other requirement.




" Therefore, if hum is heard in the preamplifier, all inputs
~should be disconnected. If the hum disappears then, trouble
- shooting should be tonfined to the accessory equipment.

- Likewise, if the hum is removed when unplugging the pre- .

amplifier from the amplifier, then obviously it is in the
" preamplifier. On the other hand, if the same hum or noise
exists after removal of the preamplifier from the amplifier,

then the problem is in the amplifier; and trouble shooting

‘should be confined to that part of the system.

I the noise is diminished when the volume control is
turned down, then it is in the portion of the circuit which

"* . lies ahead of the volume control—in the equalizer amplifier
section, which is associated with the PC-6 printed circuit -

“board and the selector switch. If the hum or hiss is constant
" at any setting of the volume control, it is maost likely to be
in the PC-5 board which follows the volume control.

Hum which is definitely within the preamplifier iz usuaﬂy. B

& result of dificulty in the power supply. A new 12X4 tube
should be tried. Voltages measurements on the DC heater

“supply circuit can indicate a possible source of trouble
_ there. Incorrect placement of the wiring for the front panel L
_ controls can cause hum. It is desirable to position these .

'_ leads precisely as shown in the pictorial diagram.

" Hiss is almost invariably due to a tube or to a noisja :

resistor. Exchanging fubes between the two channels is one
 way to find out whether hiss is due to the tube.-If one
 channel is quiet and the other noisy, this interchange shouid

transfer the hiss to the other channel. It is uniikely that -

. more than one tube would cause hiss since this is a rather
.. infrequent phenomenon.

"The resistors which may cause hiss are the 15()009 ohm
“‘vesistors and the 1,000 chm resistors in the plate or cathode

“'of the first stage on the PC-6 board. However, if hiss is
‘apparent with the volume control turned all the way down, .
-the trouble is more likely to be on the PC-5 board; and the -~

" 470,000 ohm, and 4,700 chm resistors in the first stage on -

"that board are the most likely culprits. These should be
substituted with others of the same value to determine the

trouble. The resistors used-in the circuit are of a type which -
- should not be noisy; and if substifution of another resisfor - -
~_does not change the effect, the original ones should be

reinstated.

~-Please note that when the cover is not on the preamphﬁer :

“the hum level will be many times higher than when the cover

" 15 on and properly closed with the sheet metal screws. There-
fare, testing for hum or noise should be done only with the
cover secured in place.

- Another aid to trouble shooting which reqiires a good o

-grade of voltmeter (preferably a vacuum tube voltmeter or
" & 20,000 chms per voltmeter) can be done by taking voltage
messurements. These should be compared with the enclosed
voltage chart. Deviation of greater than 20%, of these volt-

ages may be an indication of malfunctioning; although devia- -

tions as high as 509%, will not cause complete lack of sound.

problém, factory consultation is available without charge,
and factory service at moderate charge.

In the event that trouble shooting will not correct the =

FACTORY SERVICE AND GUARANTEE

" The Dynakit PAS-2 is designed to provide good service -
over a long period of time. It is intended to be used at the . ..
“conventional 117 volt line input found in most homes. Oper- )
dtion up to 125 volts will not cause any problem. Above that ;

voltage, it is suggested that a voltage regulating or adjust-

. ing device be used in order to protect the compoenents in your’
preamplifier. The normal guarantes on the equipment isnot -

applicable if it is used above the 125 volt rating.

- Al parts in the PAS-2 are guaranteed for a period of one

" year from purchase except tubes which carry the standard

EIA guarantee of 90 days. Parts which are defective will be

feplaced at no charge if they are returned prepaid to the -'

factory either directly or via the dealer from whom the kit -

" is purchased. Many Dynaco dealers carry spare parts in |

stock to facilitate replacements. After the guarantee period
is past, Dynaco will supply any non-standard parts used at

“net prices. Parts which are standard dealer items can be pur- -

chased from most electronic supply stores.

If the PA-211 transformer is réturned for factory repair of
exchange, it should be removed from the equipment without

- -cuiting the leads short. If leads have been cut rather than

unsoldered, so that they are no longer usable, the guarantee

" on the transformer is voided,

Tn the event that the assembled kif does not function prop-

—erly or breaks down after some use, Dyna Company will
~.service the kit for a service fee of $7.50 plus the cost of parts .
. which have been damaged by the user or are pasgt the guar-

-antee period. This service facility is : :

which are incompletely wired, or have ;

_than rosin core solder, or in which changes or modifications

have been made without {factory authorization. In addition, .

"NO PARTS WILL BE REPLACED NOR WILL ANY

SERVICE BE AVAILABLE FOR KITS WHERE THE

- GUARANTEE POST CARD HAS NOT BEEN RE-
" 'TURNED. THE

SERIAL NUMBER ON THIS IN-
STRUCTION

BOOK MUST BE MENTIONED IN -0

CORRESPONDENCE, PARTS RETURN, OR KITS

RETURNED FOR FACTORY SERVICE. Itis the factory -

prerogative to limit the service facility to one year from date .~

.. of purchase,

When shipping preamplifier for service, a note must be

attached specifying the symptoms, the name and address of
the sender, and the serial number of the unit. The kit should

" be securely packed with stuffing inside the cover to prevent -
_.the tubes from falling out of the sockets. 1t should be placed -
in & rugged carton surrounded by several inches of shredded -

paper or other soft packing material. The original carton is
niot suitable for shipping a wired preamplifier.

_Shipment should be made by prepaid Railway Express,

where possible. Beturng will be made COD for freight and
repair costs unless these have been prepaid.

Dyna Company assumes no responsibility or Hability for

damages or injuries sustained in assembly or operation of -

the Dynakit.

B
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CIZAXT/BCC-83 Tabes - -
-12X4 Tube .

4,700 ohm (vellow-violet-red}
47,000 ohm .( yellow-vislét-orange)
270,000 ohim (red-violet-yellow )
560,000 ohm {green-blue-yelow)
3.3 megohm {orange-orange-green)
27,000 ohm - (red-viclet-orange)

10 ohm {brown-black-black)

“HARDWARE

#4480 x 27 Serew

#4440 Fex Nut

- #4 Lockwasher .
#8-32 x 35" Screw -
#B8-32 Hex Nut '

T #8 Lockwasher | -
#6 Sheet Metal Strews -

CH#Bx BT Serew -

CGround Tag
34" Lockwasher . -
%" Hex Nuts

PO 5-‘*Tone (Amtroi Prmte& L]rcmi A-sembiy :
PC-6-—Amplifier BEqualizer Prmted (‘m'mt Asscmb]y

- RESISTORS -

'.]O.OIOIG dhn‘.t. (bréwh-.bié\'(.i.l.c—or}inge} e
BLLO00 ohm ('green-brown-_y'eilo‘w)_ .

“““ Pﬁ“"“f“l;}gh{?ndmator and Sprmg, Nut

ST PARTS ST R
"(Parts of similar type which do not ¢hange ‘performance -
may sometimes be mciuded as a matter of expodxency}

.'-'-'-‘H"ww"kw»*a;—'ww'é-*i—abb'maﬁﬁ'mﬁm,mw:\bm»ug;-r--'

_H_mwmwm'w:-_ :

CA E’A(; ITORS

Quaﬂ efectrolyt:c can e
.-2000 mfd tubular

002 “mfd tubolar

202 omfd tabular

1 - mid tubular

T80 pt {preclsmn)
: (32 Dise

' Braeket

Seleniuwm Rectifier

“Lug Terminal .
-7 Pin Socket -
"5 socket stﬂp

4 gsocket strip - o

~AC Outiets’

- Knobs —-small - ;

- Knobs — large - :

- Blide switch DPDT (six Iugs)
Blide switch SP‘S’I‘ (two lugs)
#53 Lamp -

Lamp bracket .
400K {HR 4037) 'I‘reble Contml

750K (R 4038) Bass Control

T50K {HR 4038 Balance Control (duai)- i
250K (HR 4049} Volume Contl'ol {dual} :
plece Sleeving

- piedes Hook-up ere {red»biack—green)

Blend Switch {Stéreo-Mono selector)

“Selector Switch {three deck) -
"T'ransformer PA.211 :

Line Cord

 Shielded Cables
-Brass front panel with label o
. Chassig - & pieces (including cover) .-

Set Instroctions & Warranty card







