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FEATURES

Sensitivity for 1 volt ouptut: 200 MV
Hum and noise: 60 db below 1 volt

Sensitivity for 1 volt output: 25 MV
Frequency response + %% db from

Channel-Selector switch allows your choice of straight stereo, stereo ® Extremely low hum and noise.
reverse, ?lther ch.unnel using both outputs while the other channel @ 2 low noise, low microphonic, premium type 12AY7 tubes.
e W el @ All tube filaments, including pilot light, are DC ted
Each channel has 2 parallel outputs to permit headphone or monitor ? aF i ORErE
e ® 2 sharp cut off RC type rumble filters.
Single control function switch controls both binaural and monaural ® 2 sharp cut off LC type scratch filters.
inputs ® Printed circuitry throughout, including printed circuit switches.
5 pairs of sinrec Py ® 2 low impedance cathode follower outputs permit unrestricted loca-
4 monaural inputs. tion of amplifiers.
6 accurate record equalization settings. ® 2 AC accessory eutlets: 1 switched and 1 unswitched.
Concentric clutch-type controls for fast operation. ® All tubes, inputs, outputs, the fuse, and AC accessory outlets acces-
High output (in excess of 3 volis). sible from bottom of chassis.
SPECIFICATIONS
STEREO INPUTS: CERAMIC PHONO..............
TAPR-RBAD. . S i i) Sensitivity for 1 volt output: 2.5 MV (SR T ERUALLASNL ity B
(NARTB EQUALIZATION) Hum and noise: 60 db below 1 volt (10 MV ref)
(10 MV ref) MICROPHONE .................
MAGNETIC PHONO ............ Sensitivity for 1 volt output: 2.5 MV 1
(RIAA EQUALIZATION) Hum and noise: 60 db below 1 volt 0 cps to 80,000 cps
(10 MV ref) CROSSTALK BETWEEN CHANNELS. . —45 db or better

Cartridge termination: adjustable 5K
to 105K calibrated

CERAMIC PHONO.............. Sensitivity for 1 volt output: 70 MV
(RIAA EQUALIZATION) Hum and noise: 60 db below 1 volt
(0.5 volt ref)
o r g |7 e s e e Sensitivity for 1 volt output: 500 MV
(FLAT) Hum and noise: 75 db below 1 volt
(1 volt ref)
Frequency response: = 3% db from
T cps to 75,000 cps
10 TIPSR P ). Sensitivity for 1 volt output: 150 MV
Hum and noise: 80 db below 1 volt
(1 volt ref)
Frequency response: =+ 1% db from
7 cps to 120,000 cps
Individual level set controls for each

channel
MONAURAL INPUTS:

BECSPHONG . Ja e Sensitivity for 1 volt output (FFRR

(CHOICE OF EQUALIZATION) Eq.): 22 MV
Hum and noise: 60 db below 1 volt
(10 MV ref)

PICKERING PHONO ............ Sensitivity for 1 volt output: 6 MV
Hum and noise: 60 db below 1 volt
(10 MV ref)

MONAURAL EQUALIZATION. ......
STEREO EQUALIZATION...........

HARMONIC DISTORTION..........

OUTPUT IMPEDANCE .............
TONE CONTRORS . . ... ..., ... .0,

POWER CONSUMPTION...........
SIZE
MET WEIOME. . oo st

RIAA, FFRR, Eur, 250 CPS, AES
NARTB equalization on Tape Head
input

RIAA equalization on Phono input
Less than 0.15% from 20 cps to 20,000
cps at 1 volt output

Nominal 600 ohms at 1,000 cps
Separate Bass and Treble Controls
providing 15 db of bass boost or cut
at 20 cps, and 15 db of treble boost or
cut at 20,000 cps

RC type providing 5 db per octave at-
tenuation below 100 cps (both chan-
nels)

LC type providing 10 db per octave
attenuation above 3,000 ecps (both
channels)

2 low noise, low microphonic, pre-
mium type

12 AY7 tubes and 4 ECCB82/12AU7
tubes



INTRODUCTION

This precision engineered instrument, with its unique flexibility, is the
ultimate in a Stereo Preamplifier.

Compare the foregoing specifications and features with any other Stereo
Preamplifier, regardless of price. Your Stereo Preamplifier has simplified
and completely centralized control. A single switch controls 5 pairs of
stereophonic inputs (including tapehead) and 4 monophonic inputs. A
second single switch selects straight stereo, stereo reverse, either channel
separately, or either channel into both monaural outputs. DC filaments
assure quietest operation. Two low impedance cathode follower outputs
permit location of your amplifiers where best suited to the space and decor
of the listening room. These are among the exclusive features which make
your Preamplifier today’s outstanding unit.

CHECKING YOUR KIT

Before starting to build your Preamplifier, check each part against the
parts list on page 22. This will familiarize you with each part. If you cannot
identify some parts by sight, locate their pictures in the illustrations.

CONSTRUCTION

The only tools needed to build your Preamplifier are a pair of long-nose,
side-cutting pliers; a screwdriver; a pair of diagonal cutters; and a soldering
iron.

Look carefully at each illustration. Note how parts are mounted. These
pictorial diagrams show the actual location of all parts and wires.

The step-by-step instructions have been carefully worked out and should
be followed exactly. DO NOT WIRE this Preamplifier from the pictorials
or schematic alone. It should be ASSEMBLED and WIRED in a DEFINITE
SEQUENCE to give the best performance,

Occasionally more than one component is mounted with the same hard-
ware. BE SURE TO READ EACH STEP ALL THE WAY THROUGH before
starting it. For your convenience, space blocks are provided so each step
can be checked off as completed.

Resistors of the same resistance but with different tolerances are used in
this kit. The first three color bands give the resistance in ohms; the fourth
band is silver or gold. If silver, the tolerance is 10%; if GOLD, 5%. IT IS
EXTREMELY IMPORTANT TO USE RESISTORS® of the SPECIFIED
TOLERANCE. The Greek letter “Q” means “ohm”; “K” means “1,000.”

WIRING

When connecting a wire to a terminal, bend the end of the wire around
the terminal and clamp it tightly with your long-nose pliers. Figure 1 shows
the best way to connect a part. As illustrated, the end leads should be pulled
through the terminals so that the part is tightly mounted. After pulling the
lead through the terminal, bend it around the terminal and cut off the
excess wire.

The term “spaghetti” is applied to the 5-inch length of soft, small diameter
tubing supplied. This spaghetti is used to cover bare leads where there is a
chance that they will touch other leads or metal parts.

The color of a wire indicates its length. Be sure to use the color called for
in each of the wiring steps.

When you are told to “solder”, you should connect the wire or lead to the
terminal specified and then solder it and all other wires (if any) connected
to that terminal. “Connect, but DO NOT solder” means that you are NOT
TO SOLDER at that step because more wires or parts are to be connected
to that terminal in future steps.

HOW TO CARE FOR YOUR SOLDERING IRON

Your soldering iron is the essential for good soldering since it supplies
the most important factor — HEAT. To make soldering easier and to give
the greatest transfer of heat from the iron to your work, the tip of the iron
should be clean and properly tinned. Before starting to solder, clean the
tip of your iron with a fine file, or piece of steel wool, until its bright copper
surface is exposed. Now let the iron heat so that you can coat the tip with
a thin layer of ROSIN CORE SOLDER. This is called “tinning” the iron.
While the iron is hot, wipe the tip with a soft rag to remove excess solder.
The tip now should have a bright, silvery appearance.

When the tip of the iron gets covered with dirty looking scale, clean the
tip by wiping with a clean dry rag. Then re-tin the iron.

To get the most heat out of the iron, press the iron firmly to the connection.
Do not use the iron like a brush—soldering is not a paste spreading operation.

USE ONLY ROSIN CORE SOLDER

USE THE ROSIN CORE SOLDER SUPPLIED WITH THE KIT. KITS
WIRED WITH ACID CORE SOLDER OR ACID FLUX WILL SOON COR-
RODE AND NOT OPERATE PROPERLY. SUCH KITS ARE NOT
ELIGIBLE FOR REPAIR OR SERVICE.



THIS KIT MUST BE PROPERLY SOLDERED!

WITHOUT GOOD SOLDERING, AN ELECTRONIC UNIT WILL NOT
WORK . . . just as a suit of clothing will fall apart if the stitches are loose
. no matter how excellent the material,

USE ENOUGH HEAT

This is the main idea of good soldering. The purpose of soldering is to
join metal parts, making an UNBROKEN metal path over which electricity
can travel. To do this you must apply enough heat to the metal surfaces to
make the solder spread freely on them, until the contour (shape) of the
connection shows under the solder. If the solder barely melts and forms a
rounded ball, you are not using enough heat. If you do not use enough
heat, there may be no electrical connection, although it appears soldered.

HERE'S HOW TO DO IT...

1. Join bare metal to bare metal. Insulation must be removed.
2. Coat the tip of a hot iron with solder.

3. FIRMLY PRESS THE FLAT SIDE OF THE TIP OF A HOT IRON FLAT
against the parts to be soldered together. Keep it there while you apply
the solder BETWEEN THE IRON TIP AND THE METAL TO BE
SOLDERED. Use only enough solder for it to flow over ALL the surfaces
of the connection. Remove the iron.

4, DO NOT MOVE PARTS UNTIL THE SOLDER HARDENS. If vou
accidentally move the wires as the solder is hardening, apply your iron
and reheat.

Compare your soldering with the pictures on this page. You have a good
connection if your solder has flowed over all surfaces to be connected,
following the shape of the surfaces. It should appear smooth and bright.

YOU HAVE NOT USED ENOUGH HEAT: If your connection is
rough and flaky-looking, or if the solder has formed a round ball instead
of spreading.

The difference between good soldering (enough heat) and poor solder-
ing (not enough heat,) is just a few extra seconds with a hot iron FIRMLY
applied. Remember, larger metal surfaces take a longer time to heat.

USE A 100-WATT IRON

A 100-watt soldering iron with a clean, chisel-shaped tip will supply
the right amount of heat when used correctly. Notice how the iroh is held
in the picture. Heat the iron for 10 minutes before you start soldering. Keep
the tip brightly coated with solder. When necessary, wipe the hot tip clean
with a cloth. (If you use a soldering gun, be sure the tip reaches full heat
before you solder.)

USE ONLY ROSIN CORE SOLDER

We supply the right kind of solder (rosin core solder). Do not use any
other kind of solder! USE OF ACID CORE SOLDER, PASTE, OR IRONS
CLEANED ON A SAL AMMONIAC BLOCK WILL RUIN ANY ELEC-
TRONIC UNIT AND WILL VOID THE GUARANTEE,

(]
P
1. Join bare metal
to bare metal

2. Press FLAT side
of a HOT iron 3. Apply solder
BETWEEN

iron and connection

Compare your soldering with these pictures.

FIGURE 1. THE ONE-TWO-THREE OF GOOD SOLDERING.




FIRST PARTS MOUNTING ON CHASSIS

Seven sizes of screws are supplied. These screws must be used EXACTLY
as specified. For convenience during assembly, separate the screws into
groups by size and length before you begin mounting parts.

The quantity and size of screws are:

Quantity © Size

4 3-48 x 14"
3 4-40 x 3/16"

40 4-40 x 14"
7 4-40 x 135"

15 6-32x %"
6 6-32 x 7/16”
2 6-32x 114"
4 #6 self tapping

SEE FIGURE 2 ON A LARGE SEPARATE SHEET

Mount J-20 (one of the phono jacks) with solder lug attached as shown.
Be sure that the ground terminal, which is the short terminal with a
single hole, is positioned correctly. Use two 4-40x %4” screw$ and

tching nuts.

ﬂ/:lla)unt J-1, with solder lug attached, in the same way.

Mount J-2, J-3, J-4, J-5, J-6, J-1, J-8, J-9, J-10, J-11, J-12, J-13, J-14,
J-15, J-16, J-17, J-18 and J-19 as shown. Use two 4-40 x 4" screws and
matching nuts for each jack. Slightly twist the ground terminal of each
jack to ease passage of the long pieces of bare wire (busbars) in a later
step. Note that the long terminal of each jack from J-1 through J-10
is shown as bent. This is for clarity in the drawing.

Cut off a 11" length of the 20" piece of #18 bare wire and put it aside
- later use. Now cut the remaining 18%" in half (busbars).

Run one busbar through the hole in the ground terminals of the bottom

row of jacks. Run the other busbar through the hole in the ground

terminals of the top row of jacks. Connect, but do not solder, the ends

of the busbars to the solder lugs on J-1 and J-20. See the detail on
gure 2 for the busbar connections at J-20.

Solder the busbars to the ground terminal of each jack as shown. DO

NOT solder the free ends of the busbars to the solder lugs.

osition the largest grommet (38”) and the two medium ones (5/16")

where shown.
[Pdmt R-2, the 100K dual potentiometer. Insert the shaft of R-2 down
ugh the hole in the chassis and secure it with a 35" nut.

ount R-7 and R-15, the 100K, single potentiometers, in the same way.

Mount J-21, an AC receptacle, as shown. From the bottom of the chassis,
insert two 6-32 x 7/16" screws through the holes, put lockwashers over
the screws, and tighten with matching nuts.

MMount J-22, the other AC receptacle, as you did J-21.

ount R-100, a 260 ohm, ceramic stand-up resistor as shown. Use a 6-32
xY" screw with matching lockwasher and nut. Mount R-101, the other
60 ohm stand-up resistor, the same way.

Fuseholder and its mounting hardware are packaged together. Put the
rubber washer over the fuseholder. Insert and position fuseholder where
shown. Tighten with lockwasher and nut BEFORE bending terminal 1
away from body.

BEFORE PROCEEDING TO THE NEXT STEP, BE SURE THAT
ALL PARTS ARE TIGHTLY SECURED. LOOSE ASSEMBLY CAN
CAUSE NOISE WHEN SET IS OPERATING.

FIRST WIRING VIEW

Two types of wire, solid and stranded, and two types of cable, shielded
single-conductor and 3-conductor, are furnished. Stranded wires have
greater flexibility and consist of several strands of fine wire twisted together.

Take each of the stranded wires, twist the fine wires tightly at each end
and coat lightly with solder. Treating the stranded wires in this way will
make it easier to solder them in later operations.

SEE, FIGURE 3 ON LARGE SEPARATE SHEET

See DETAIL A. Twist leads of C-2, a small disc-like 15 safd, 59 capac-
itor, around the leads of R-6, a 390 K2 resistor, marked with color bands
orange, white, yellow. Solder the union of the leads lightly. TO PRE-
VENT HEAT DAMAGE to the resistor as you solder, hold each lead
with a pair of long-nose pliers between the body of the resistor and the

ion of the leads.
M;'Zlder one lead of R-6 to terminal 1 of R-7; the other to the long terminal

J-5.
E/;mdy DETAIL “B.’ Prepare the two 3-conductor cables, as shown.
Cable “A” has a BROWN, a GRAY, and a TAN wire. Cable “B” has a
RED, a GREEN, and a BLACK wire.

Thread the cables under the capacitor-resistor combination (C-2 and
I R-6) and under the bottom busbar, as shown. Next pull these cable
ends through the slot-like opening at the left of the chassis front for
_about 3".
{ SEE DETAIL C. With S-2, one of the slide switches, held on the outside
of the chassis, solder the brown wire of Cable “A” to terminal 4; the gray
wire to terminal 5; and the tan wire to terminal 6.

Cable “B”. Solder the black wire to terminal-l of S-2; the red wire to
terminal 2, and the green wire to terminal 3. Recheck Detail B to be

IﬁSure that these various wires have been connected to the right terminals.
I

nsert S-2 in the chassis with terminals 1, 2, and 3, the top row, toward
/the open side of the chassis. Tighten with two 3-48 x 14" screws and nuts.

m Now carefully pull back the free ends of the cables to take up any slack.



Bend down the long terminals of J-1 and J-2, as shown. Take care that
they do not touch the ground terminals, since contact with other parts
to be mounted later must be avoided.

From the 4” piece of #20 bare wire, cut a 34” length. Solder one end to

terminal 5 of R-2. Connect, but do not solder, the other end to terminal
4 of R-2.

v
[ STRANDED BLUE WIRE. Solder to terminal 4 of R-2. Make sure the
ends of both the bare and the blue wire are soldered.

rd
Cut another 34" length of #20 bare wire. Solder one end to terminal 2 of
R-2. Connect, but do not solder, the other end to terminal 1 of R-2.

STRANDED VIOLET WIRE. Solder to terminal 1 of R-2. Make sure the
end of the viglet wire and bare wire are soldered.

U%SHORT SOLID ORANGE WIRE. Solder to terminal 6 of R-2. Connect,
ut do not solder the other end to long terminal of J-2.

ANOTHER SHORT SOLID ORANGE WIRE. Solder to solder lug at-
tached to J-1, as shown. Be sure that the two busbars and the orange
ire are soldered.

STRANDED ORANGE WIRE. Solder to long terminal of J-11.
JTRANDED RED WIRE. Solder to long terminal of J-1.

STRANDED YELLOW WIRE. Solder to long terminal of J-2. Be sure
th wires are soldered.

STRANDED GREEN WIRE. Connect, but do not solder, to long termi-

al of J-12,
M;TRANDED WHITE WIRE. Solder one end to long terminal of J-13.
[[] STRANDED GRAY WIRE. Solder to long terminal of J-3.
STRANDED BROWN-WHITE WIRE. Solder to long terminal of J-14.
[ STRANDED BLACK-WHITE WIRE. Solder to long terminal of J-4.
STRANDED GREEN-WHITE WIRE, Solder to long terminal of J-16.
?TRANDED YELLOW-WHITE WIRE. Solder to long terminal of J-6.
S

OLID RED WIRE. Connect, but do not solder, one end to terminal 3
of R-7. Connect, but do not solder, the other end to terminal 3 of R-15.

ANOTHER SOLID RED WIRE. Solder to top busbar between J-7 and
J-8, as shown. Connect, but do not solder, the other end to terminal 3

f R-15.
ﬂ;repare two pieces of 8” shielded cable as shown in Figure 13 on page 16.

[B/Solder the shield wire of one shielded cable to terminal 3 of R-7. Solder
the inner conductor on the same end to terminal 2 of R-T.

Solder the shield wire of the other shielded cable to terminal 3 of R-15.
Solder the inner conductor on the same end to terminal 2 of R-15.

E(STRANDED BROWN WIRE. Solder one end to long terminal of J-17.
@/STRANDED BLACK WIRE. Solder to long terminal of J-T.

E@LID RED WIRE. Connect, but do not solder, one end to long terminal
of J-19. Connect, but do not solder, the other end to long terminal of
J-20.

[E{OLID RED WIRE. Connect, but do not solder, one end to long terminal
of J-9. Connect, but do not solder, the other end to long terminal of J-10.

Connect, but do not solder, one lead of R-91, a 4TK® 5%, resistor (yellow,

violet, orange, GOLD) to the long terminal of J-20. Connect, but do not
IEZalder, the other lead to the solder lug attached to J-20.

C

onnect, but do not solder, one lead of R-90, another 47K 59, resistor
(yellow, violet, orange, GOLD) to the long terminal of J-10. Solder the
other lead to solder lug attached to J-20. Have a well-soldered connec-
tion covering the two resistor leads and the two busbar ends.

7l 'SOLID GRAY WIRE. Solder to terminal 4 of S-4, the other slide switch.
[/ ANOTHER SOLID GRAY WIRE. Solder to terminal 6 of S-4.

Kj SOLID BLUE WIRE. Solder only a small hook to terminal 1 of S-4.
E/ANOTHER SOLID BLUE WIRE. Solder to terminal 3 of S-4.
[~SOLID RED WIRE. Solder to terminal 5 of S-4.

E/ANOTHER SOLID RED WIRE. ‘Solder to terminal 2 of S-4.

ow insert S-4 in the slot-like opening to the right end of the front of
the chassis. Have terminals 1, 2, and 3, the top row, toward the open side
of the chassis. Tighten S-4 with two 3-48 x 4" screws and nuts.

Solder the short red wire coming from terminal 5 of S-4 to the long
terminal of J-10. Be sure the two red wire ends and the resistor lead
are soldered.

Solder the red wire coming from terminal 2 of S-4 to long terminal of
J-20. Have all connections well soldered.

SOLID RED WIRE. Connect, but do not solder, one end to terminal 2 of
J-22. Connect, but do not solder, the other end to terminal 1 of J-21.

[Eylr/epare C-57 and C-53, two .01 pfd disc capacitors, as shown in Detail
D of Figure 3. Then solder the short lead of C-57 to terminal 1 of J-21,
Position the spaghetti-covered lead as shown; it will be connected later.

onnect, but do not solder, the short lead of C-53 to terminal 2 of J-21.

N/F:om the bottom side of the chassis insert the line cord up through the
large grommet. Tie a knot in the cord about 3" from the free ends.
Connect, but do not solder, one of the line cord ends to terminal 1 of J-22.
Connect, but do not solder, the other line cord end to terminal 2 of J-22.

7



MLID RED WIRE. Solder one end to terminal 2 of J-22. Solder the
other end of this wire to terminal 1 of the fuseholder.
ANOTHER SOLID RED WIRE. Solder one end to terminal 1 of R-101.
Copnect, but do not solder, the other end to terminal 1 of R-100.

ount the capacitor brackets as shown. Use two 6-32 x 14" screws with

matching lockwashers and nuts. Hold the ends of the brackets together

with' a 6-32x 7/16” screw, lockwasher and nut. If necessary, slip one
unting foot under the large grommet.

Mount R-57, a 1 Meg@ control where shown. Tighten with 3" nut.

?unt R-64, the other 1 Meg® control. Tighten with 38" nut.

Mount R-72, a 50K control, where shown. Tighten with 38" nut.

SECOND WIRING VIEW

SEE FIGURE 4 ON LARGE SEPARATE SHEET.

Q&)LID YELLOW WIRE. Solder one end to terminal 3 of R-2, the other
to long terminal of J-12. Have both connections at J-12 well soldered.

Refer to Detail A in the First Wiring View. Twist the leads of C-5, a
small disc-like 15 ppfd, 5% capacitor, around the leads of R-14, a 390
Jﬂ resistor (orange, white, yellow). Solder the union of the leads lightly.

Cut a 1” length from the 5” piece of small spaghetti, the soft insulating
covering supplied, and slip it over one of the leads of R-14. Solder this
lead‘to long terminal of J-15, and the uncovered lead to terminal 1 of
R-15.

Solder one end of a solid blue wire to long terminal of J-18. Solder one
end of a solid green wire to long terminal of J-8. Twist these two wires
together, ends to be connected later.

From the bottom side of the chassis, insert a 4-40 x 154" spacer screw
as shown in DETAIL A of Fig. 4. Put a spacer over the screw body and
crimp with a pair of wire cutters or pliers. Add the fiber washer and

nut. Do not be concerned if the assembly is a bit unsteady.
Dg; Y DETAIL B before proceeding to the next five steps.

CHOKE BOX ASSEMBLY. Mount spade bolts in choke box, using
-32 x Y4" screws, lockwashers and nuts. Be sure lockwashers are used
s shown.

Mount chokes inside the box, as shown. Fasten with the three 4-40x
3/16" screws, lockwashers and nuts. The inner mounting lugs of the
chokes overlap and are secured with the same screw, lockwasher and nut.

Thread the twisted leads of one choke through one of the grommets at
the left end of the chassis and the leads of the other choke through the
ofher grommet,

Position choke box on the bottom side of the chassis so that the threaded

ends of the spade bolts come up through the two holes near the grommets.

Note that the head of the spacer-covered screw is now inside the choke
Mbox, and no longer visible on the bottom side of the chassis.

T

ighten down spade bolt nearest the rear of the chassis with lockwasher
and nut.

[E/Position Cables “A” and “B"” as shown. Hold in place by a cable clamp
attached to front spade bolt of the choke box. Tighten clamp over cables
with a lockwasher and nut.

?sitinn choke leads as shown.
b &

rim just enough from the red lead of back choke to connect to long
terminal of J-19. Strip 34" of the insulation from the end of this lead,
then solder it to long terminal of J-19. Be sure both connections are
soldered.

m/Trim just enough from the BLACK LEAD OF THE FRONT CHOKE to
connect to long terminal of J-9. Strip %" of the insulation from the end
of the/lead, then solder it to long terminal of J-9. Be sure both connec-
tiops are soldered.

EE DETAIL C. Take two blue wires and solder one to each of the
terminals of R-78, the dual loudness control. Twist these blue wires
together and thread through the control shield as shown. Then set the

shield firmly in place.
lount R-78 where shown and secure with a 34" nut.
Insert the 4 small grommets and the one remaining medium sized grom-

met in the power assembly shield plate.

o

" Now run the twisted blue wires from R-78 through the medium grommet
in the front of the power assembly shield. Rotate the shield to the right
to get it out of the way during most of the following wiring steps.

m/SOLID RED WIRE. Solder one end to terminal 5 of R-72, and the other
end to terminal 4 of R-78.

MANOTHER SOLID RED WIRE. Solder one end to terminal 2 of R-72,
and the other to terminal 1 of R-T78.

Connect, but do not solder, one blue wire from R-78 to terminal 2 of J-21.

older the other blue wire from R-78 to terminal 1 of J-22. Be sure all

connections are soldered.
tﬂ:omo YELLOW WIRE. Solder one end to terminal 2 of R-101.

; E/SOLID YELLOW WIRE. Solder one end to terminal 1 of R-100.



[B/A THIRD SOLID YELLOW WIRE. Connect, but do not solder, one end

to terminal 2 of R-100.
JSQOLID RED WIRE. Solder one end to terminal 2 of R-100. Be sure both
cgnnections are soldered.

Mount T-1, the power transformer, where shown. Fasten it with straight
lug in the chassis slot with a 6-32 x 4" screw, lockwasher and nut for

ch lug.
M;‘;ist together the black and the black-white transformer leads. Solder
the black-white lead to terminal 2 of J-21. Be sure all connections are
spldered.

JW solder the black lead to terminal 2 of the fuseholder.
R

otate the power assembly shield plate counter-clockwise to its normal
position, as shown.

[E/SEE DETAIL D. Attach a spade bolt to the rear end of the power shield
th a 6-32 x %4"” screw, lockwasher and nut.

Push the threaded end of the spade bolt down through the small hole in

the chassis and secure it on the bottom side with a matching lockwasher

d nut.

From the bottom side of the chassis, insert a 6-32x 14" screw and slip
over it the small shield bracket, as shown. Secure with matching lock-
asher and nut.

Insert a 6-32 x ¥4" screw through the top hole of this shield bracket and
on through the matching hole in the front of the power assembly shield.
Tighten with matching lockwasher and nut.

THIRD WIRING VIEW
SEE FIGURE 5 ON A LARGE SEPARATE SHEET.

Study the DETAIL before mounting CR-1 and CR-2.

Note that each of the rectifiers, CR-1 and CR-2, has one slotted, positive
terminal, marked plus (+), and one negative terminal which is unmarked.
Bend each of the unmarked terminals as shown.

Mount CR-2 using a 6-32 x 114" screw, thick fiber washer, lockwasher

and nut, as shown in the detail.
ount CR-1 in the same way. Note that the positive terminals point

toward each other and overlap.
Mgo:k the free end of the short red wire from terminal 2 of R-100 through

the overlapping slotted terminals and solder. Be sure the two terminals
and the wire end are well soldered, but be careful that no solder touches
the shield.

ﬁTwist together the red leads from T-1. Solder one lead to terminal 2 of
CR-2, and the other to terminal 2 of CR-1, as shown.

B/Mount C-50, the 120-120-40 #fd electrolytic capacitor where shown. Note
the triangle, half-moon, and square markings at the base of three termi-
nals. Position the terminals of C-50 EXACTLY as shown. Push C-50
down about 1", and adjust the bracket to hold the capacitor securely in
place by tightening the screw.

W\mt C-49 as shown, and secure in the same way.

Solder the spaghetti-covered lead from C-57 and C-53, to terminal 7
of C-50.

[E/Connect, but do not soldber, one lead of R-96, a 15009 resistor, (brown,
green, red), to terminal 6 of C-49. Connect, but do not solder the other
lead to terminal 4 of C-49.

[E/Connect, but do not solder, the yellow wire from terminal 2 of R-101 to
terminal 6 of C-50.

|B/Solder the yellow wire from terminal 1 of R-100 to terminal 4 of C-50.

[B/Connect, but do not solder, the yellow wire from terminal 2 of R-100 to
terminal 2 of C-50.

M/Solder one end of the remaining 112" piece of #18 bare wire to terminal
1 of C-50, and the other end to terminal 7 of C-49.

ivide in half the remaining length of small spaghetti and cover each
lead of R-98, a 2200 ohm resistor (red, red, red). Now solder one lead
of R-98 to terminal 2 of C-50. Be sure both connections are soldered.
Connect, but do not solder, the other lead of R-98 to terminal 2 of C-49.

M;nect, but do not solder, one lead of R-97, a 1500 ohm resistor (brown,
green, red) to terminal 4 of C-49. Solder the other lead to terminal 2 of
C-49. Be sure both connections are soldered.

E’{er the red-yellow lead from T-1 to terminal 1 of C-49.
N

ow pull to the left the blue and the violet wires from R-2; the short
orange wire from the solder lug attached to J-1; the yellow wire from J-2;
the red wire from J-1; the orange wire from J-11; the green wire from
J-12; the gray wire from J-3; and the white wire from J-13.

Pull to the right, the choke leads; the shielded cable from R-7; the
yellow-white wire from J-6; and the green-white wire from J-16; the
black from J-7, and the brown from J-17. Pull to the front and to the
right, the black-white wire from J-4; and the brown-white wire from
J-14.

Put Figure 5 aside temporarily.



YOU ARE NOW READY TO MOUNT PARTS ON THE
LARGE PRINTED CIRCUIT BOARD

PRINTED CIRCUITS and PRINTED CIRCUIT WIRING. Printed circuits greatly
simplify wiring. A thin layer of copper foil is bonded to a sheet of laminated
plastic. To form the wiring pattern, some of the copper foil is then removed
by an etching process. Holes are punched in the board and are so placed
that they will accept the leads of the various components to be mounted on
the board. These parts are soldered directly to the wiring pattern and this
results in a circuit with uniform, error-free wiring.

Soldering parts to a printed circuit is not difficult if a few rules are care-
fully followed. Use enough heat at the point to be soldered so that the solder
flows over the surface to be covered and around the connection. Component
leads should be trimmed after soldering.

Special care should be taken in soldering tube socket pins so that the
solder flows around the entire terminal and makes good contact with the
foil. Stand the board on its side when soldering these terminals to be sure
solder does not run down the socket thus causing a short when the tube
shields are installed.

Some wires will be connected in holes in the printed circuit boards. They
also are soldered to the foil wiring pattern. Look back at the lower right
illustration in Figure 1 on page 5 for correct solder connections.

The holes in the board are spaced to accept the leads on the parts when
the leads are bent down sharply, close to the body of the part. Insert leads
through the holes in the board and bend them on the other side. When you
have checked and are satisfied that parts are mounted correctly, solder each
lead to the wiring pattern at the point where it comes through the board.
Cut off excess lead length, close to the board after soldering.

PARTS MOUNTING ON THE LARGE PRINTED CIRCUIT BOARD

SEE FIGURE 6
Pick up the large circuit board and note that one side of the board has

its_parts outlined and numbered. Parts are to be mounted on this side

the board.
There are six printed circuit tube sockets. Mount them in the positions
indicated: V-1, V-2, V-3, V-4, V-5, and V-6. They will snap in the holes.

CAUTION: There are many closely-spaced conducting paths on the printed
circuit boards. When you solder a part to a board, BE CAREFUL NOT TO
SHO}—T TOGETHER DIFFERENT PATHS.

ow turn the board over, tilt it on its side and solder these socket pins
to the metal foil. The center pin of each socket must be soldered to the
wiring pattern.

The next steps give the symbol numbers and descriptions of the resistors
and capacitors to be mounted on this board. Insert the wire leads of each

10

part in the holes, as shown in Figure 6, and outlined on the board. Bend
the wire leads on the foil side of the board to hold the parts in place.
Colors in parentheses are those of the first three bands on each resistor,

-40, 1.5 Meg{! (brown, green, green)
-27, 2.2 K2 (red, red, red)
-44, 60K%, deposited carbon, 5%, (blue, black, orange, GOLD)
[C-10, 90 #fd ceramic tubular. Position with plus (+) marked end as
shown.
[B"R-21, 1 Meg® (brown, black, green)
3, 47 K@ (yellow, violet, orange)
ﬁ;& 60 K2, deposited carbon, 5%, (blue, black, orange, GOLD)
-65, 47T K2 (yellow, violet, orange)
[WR-29, 10 Meg® (brown, black, blue)
-13, 90 #fd ceramic tubular. Position with plus (+4) marked end as
own.
1, 1.5 Meg? (brown, green, green)
<43, 10 Meg? (brown, black, blue)
22, 1 Meg® (brown, black, gree)
-28, 2.2 K (red, red, red)
35, 1.5 Meg!! (brown, green, green)
36, 1.5 Meg!! (brown, green, green)
38, 10 Megf! (brown, black, blue)
C-8, 90 pfd tubular capacitor. Position with plus (+4) marked end as
own.
-33, 1 Meg® (brown, black, green)
-42, 2.2 K (red, red, red)
~24, 47 K@ (yellow, violet, orange)
37, 2.2 K¢ (red, red, red)
-34, 1 Meg? (brown, black, green)
30, 10 Meg? (brown, black, blue)
-39, 60 K2, deposited carbon, 5%, (blue, black, orange, GOLD)
<9, .1 pfd paper tubular. Position with banded end as shown.
[%-19, 90 pfd ceramic tubular. Position with plus (+) marked end as
own.
-68, 47 K¢ (yellow, violet, orange)
226, 60 K2, deposited carbon, 5¢;, (blue, black, orange, GOLD)
-52, 4702 (yellow, violet, brown)
40, .5#fd molded tubular. Position with banded end as shown.
R-69, 470¢ (yellow, violet, brown)
-55, 47 K& (yellow, violet, orange)
-44, 5pfd ceramic tubular. Position with plus (4 ) marked end as shown.
-29, .5¢fd molded tubular. Position with banded end as shown.
-66, 4702 (yellow, violet, brown)
-53, 4702 (yellow, violet, brown)
=71, 10 Meg® (brown, black, blue)
70, 10 Meg® (brown, black, blue)
-84, 2.7 K2 (red, violet, red)
-54, 47 K2 (yellow, violet, orange)
-42, 5 pfd ceramic tubular. Position with plus marked end as shown.
-83, 2.7 K (red, violet, red)
R-99, 1502 (brown, green, brown)
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c-48 80pfd
C-47 80ptd

-81, 100K (brown, black, yellow)
-82, 100K (brown, black, yvellow)
R-86, 4TK® (yellow, violet, orange)
E‘/ 88, 15K2